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IN THE
SUPREME COURT,
OF THE

STATE OF IDAHO
EDGED IN STONE, INC. an Idaho Corporation

Plaintiff-Appellant

VS,

NORTHWEST POWER SYSTEMS, LLC, an Idaho
limited liability company
Defendant-Respondent

CATERPILLAR, INC. A Delaware Corp.
PERKINS NGINES, INC , a Maryiand Corporaon

Hon. Mitchell W. Brown District Judge

Appealed from the District Court of the Sixth
Judicial District of the State of Idaho, in and for

Bannock County.

Bryan N. Henrie .4
May, Rammell and Thompson, Chtd
Attorney X For Appellant X
) Reed W. Larsen
Cooper and Larsen, Chartered
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IN THE DISTRICT COURT OF THE SIXTH JUDICIAL DISTRICT OF THE

STATE OF IDAHO, IN AND FOR THE COUNTY OF BANNOCK

EDGED IN STONE, INC., an Idaho
corporation,

Plaintiff-Appeliant, Supreme Court No. 40463-2012
V.

NORTHWEST POWER SYSTEMS, LLC, an
Idaho limited liability company,

Defendant-Respondent,

And

CATERPILLAR, INC., A Delaware
Corporation, PERKINS ENGINES, INC., a
Maryland corporation and wholly owned
subsidiary of CATERPILLAR, INC.

Defendants.

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

CLERK’S RECORD

Appeal from the District Court of the Sixth Judicial District of the State of
Idaho, in and for the County of Bannock.

Before HONORABLE Mitchell W. Brown District Judge.

For Appellant:
Bryan N. Henrie
MAY, RAMMELL AND THOMPSON, CHTD
P.O. Box 370
Pocatello, Idaho 83204
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For Respondent:
Reed W. Larsen
COOPER AND LARSEN, Chartered
P.O. Box 4229
Pocatello, Idaho 83205-4229

TITLE PAGE



TABLE OF CONTENTS

VOLUME I
COMPLAINT AND DEMAND FOR JURY TRIAL, filed 11-30-10 ....cvciverrrrreeinniirenriennen 1
ANSWER TO COMPLAINT AND DEMAND FOR JURY TRIAL, filed 2-16-11 ....cccovoveerriennrnnna. 9

ORDER GRANTING MOTION TO DISQUALIFY POTENTIAL ALTERNATE JUDGE, filed

BB T e bt h et a et et et b et eeneenes 26
AMENDED COMPLAINT AND DEMAND FOR JURY TRIAL, filed 6-3-11 ....cocooiivioiininnn. 28
MINUTE ENTRY AND ORDER, filed 8-5-T1 . ..ot 37
AMENDED COMPLAINT AND DEMAND FOR JURY TRIAL, filed 9-19-11 ..o 40
MINUTE ENTRY AND ORDER, filed 9-28-11 ...iciiiiiiiiiriiciin et 49

MINUTE ENTRY AND ORDER AND ORDER FOR JURY TRIAL NAD SCHEDULING

ORDER, fIled 10-11=TT tooiioiiiiiieieieeeeee ettt s et nseees 52
MINUTE ENTRY AND ORDER, filed 11-8-11 ..ot e 60
JUDGMENT OF DISMISSAL, filed 11-8-11 ..ottt 63
JUDGMENT OF DISMISSAL, filed 11-9-T1 oottt 65

ORDER AUTHORIZING LIMITED ADMISSION OF NON-RESIDENT ATTORNEY
DANIEL W. BIR TO PRACTICE PRO HAC VICE, filed 11-18-11 ..ot 68

ORDER AUTHORIZING LIMITED ADMISSION OF NON-RESIDENT ATTORNEY
STEVEN DI SAIA TO PRACTICE PRO HAC VICE, filed T1-18-11 ..o 70

ANSWER TO AMENDED COMPLAINT AND DEMAND FOR JURY TRIAL, filed 11-21-11...72

STIPULATION FOR DISMISSAL WITH PREJUDICE OF CATHERPILLAR INC., filed 5-7-
|5 OO U O OO SO OSSO OO USSR O TSROSO 91



ORDER RE: STIPULATION FOR DISMISSAL WITH PREJUDICE OF CATERPILLAR INC.
BB 5-7-121 e ettt et 94

AFFIDAVIT OF REED W. LARSEN IN SUPPORT OF DEFENDANT NORTHWEST

POWER SYSTEMS, LLC’S MOTION FOR SUMMARY JUDGMENT, filed 7-5-12 ..........ccc..c.... 97
VOLUME II

Cont. AFFIDAVIT OF REED W. LARSEN IN SUPPORT OF DEFENDANT NORTHWEST
POWER SYSTEMS, LLC’S MOTION FOR SUMMARY JUDGMENT, filed 7-5-12 ...cccocovvvernneee. 201
VOLUME I

Cont. AFFIDAVIT OF REED W. LARSEN IN SUPPORT OF DEFENDANT NORTHWEST
POWER SYSTEMS, LLC’S MOTION FOR SUMMARY JUDGMENT, filed 7-5-12 ....c.c.ccoeeni. 402

DEFENDANT NORTHWEST POWER SYSTEMS, LLC’S MOTION FOR SUMMARY
JUDGMENT, f11ed 7-5-12 .ottt ettt et a e eseen 518

MEMORANDUM IN SUPPORT OF DEFENDNAT NORTHWEST POWER SYSTEMS,
LLC’S MOTION FOR SUMMARY JUDGMENT, filed 7-5-12 ...ccccoiiiiiiiiiiiiieceeee e 520

STIPULATION FOR DISMISSAL WITH PREJUDICE OF PERKINS ENGINES, INC. filed 7-
L8 L ettt ettt ettt et 535

ORDER RE; STIPULATION FOR DISMISSAL WITH PREJUDICE OF PERKINS ENGINES,
INC. A 7-20-12 ettt b ettt et eae st ess et s e ensenn s e 537

RESPONSE TO DEFENDANT NORTHWEST POWER SYSTEMS, LLC’S MOTION FOR
SUMMARY JUDGMENT, filed 7-20-12 ...ooiiieiieicieeect ettt 540

ANSWERING BRIEF IN OPPOSITION TO DEFENDANT NORTHWEST POWER
SYSTEMS, LLC’S MOTION FOR SUMMARY JUDGMENT, filed 7-20-12 ......ccccccccovininininne 542

REPLY MEMORANDUM IN SUPPORT OF DEFENDANT NORTHWEST POWER
SYSTEMS, LLC’S MOTION FOR SUMMARY JUDGMENT, filed 7-26-12 ......cccooveiiivinininnnn. 554

MINUTE ENTRY AND ORDER, filed 8-13-12 ..c.ccoiviiininiiiiiiiiiiiii s 569



AMENDED STIPULATION FOR DISMISSAL WITH PREJUDICE OF PERKINS ENGINES,
INC. Iled 8-20-12 . ettt et et e e 572

ORDER RE: AMENDED STIPULATION FOR DISMISSAL WITH PREJUDICE OF
PERKINS ENGINES, INC. ... ettt 574

ORDER ON NORTHWEST POWER SYSTEMS, LLC’S MOTION FOR SUMMARY
JUDGMENT, filed 9-6-12 . ..ottt e 577

MEMORANDUM DECISION AND ORDER ON NORTHWEST POWER SYSTEMS, LLC’S

MOTION FOR SUMMARY JUDGMENT, filed 9-14-12. ... oottt 582
JUDGMENT FOR DISMISSAL, filed 9-24-12 ... oo 604
REQUEST FOR ENTRY OF JUDGMENT, filed 10-16-12.. ..o 607
JUDGMENT, filed T0-19-12 ... 609
NOTICE OF APPEAL, filed 10-26-12 . ..ottt 611
NOTICE OF LODGING, filed 12-T1-12.. it 616

DEFENDANT/RESPONDENT NORTHWEST POWER SYSTEMS, LLC’S OBJECTION TO
CLERK’S RECORD, Attached Deposition of Mark Adams, filed 3-15-13 ..o 617

CLERK’S CERTIFICATE ...t e e 650

CERTIFICATE OF SERVICE ...ttt 652



INDEX

AFFIDAVIT OF REED W. LARSEN IN SUPPORT OF DEFENDANT NORTHWEST

POWER SYSTEMS, LLC’S MOTION FOR SUMMARY JUDGMENT, filed 7-5-12 ........cccc..... 97
AMENDED COMPLAINT AND DEMAND FOR JURY TRIAL, filed 6-3-11 cccoooooiiiiiiiiin 28
AMENDED COMPLAINT AND DEMAND FOR JURY TRIAL, filed 9-19-11 ..cccoocoiriviiien, 40

AMENDED STIPULATION FOR DISMISSAL WITH PREJUDICE OF PERKINS ENGINES,
INC. fIled 8-20-T2 it e e e 572

ANSWER TO AMENDED COMPLAINT AND DEMAND FOR JURY TRIAL, filed 11-21-11...72
ANSWER TO COMPLAINT AND DEMAND FOR JURY TRIAL, filed 2-16-11 ... 9

ANSWERING BRIEF IN OPPOSITION TO DEFENDANT NORTHWEST POWER

SYSTEMS, LLC’S MOTION FOR SUMMARY JUDGMENT, filed 7-20-12 ..., 542
CERTIFICATE OF SERVICE ..ottt e 619
CLERK’S CERTIFICATE ..ot 617
COMPLAINT AND DEMAND FOR JURY TRIAL, filed 11-30-10 ..o 1

Cont. AFFIDAVIT OF REED W. LARSEN IN SUPPORT OF DEFENDANT NORTHWEST
POWER SYSTEMS, LLC’S MOTION FOR SUMMARY JUDGMENT, filed 7-5-12 .....ccccccocec. 201

Cont. AFFIDAVIT OF REED W. LARSEN IN SUPPORT OF DEFENDANT NORTHWEST
POWER SYSTEMS, LLC’S MOTION FOR SUMMARY JUDGMENT, filed 7-5-12 .................... 402

DEFENDANT NORTHWEST POWER SYSTEMS, LLC’S MOTION FOR SUMMARY
JUDGMENT, fI1ed 7-5-12 .o s e 518

DEFENDANT/ RESPONDENT NORTHWEST POWER SYSTEMS, LLC’S OBJECTION TO
CLERK’S RECORD, Attached Deposition of Mark Adams, Filed 3-15-13 ... 617

JUDGMENT FOR DISMISSAL, filed 9-24-12 ..ot 604



JUDGMENT OF DISMISSAL, filed T1-8-T1 ..o 63
JUDGMENT OF DISMISSAL, filed T1-9-T1 ..o 65
JUDGMENT, filed 10-T9-12 . ittt ettt et e e e e et e e e eeee s 609

MEMORANDUM DECISION AND ORDER ON NORTHWEST POWER SYSTEMS, LLC’S
MOTION FOR SUMMARY JUDGMENT, filed 9-14-12.....ccccooviiiirnnn. s 582

MEMORANDUM IN SUPPORT OF DEFENDNAT NORTHWEST POWER SYSTEMS,
LLC’S MOTION FOR SUMMARY JUDGMENT, filed 7-5-12 ....ccooioiiiiiiiiceeeee 520

MINUTE ENTRY AND ORDER AND ORDER FOR JURY TRIAL NAD SCHEDULING

ORDER, filed 10-11-T1 oo et et as 52
MINUTE ENTRY AND ORDER, filed 8-5-TT ..ot 37
MINUTE ENTRY AND ORDER, filed 9-28-11 ..ottt 49
MINUTE ENTRY AND ORDER, filed T1-8-T1 ..ot 60
MINUTE ENTRY AND ORDER, filed 8-13-12 ... 569
NOTICE OF APPEAL, filed 10-26-12.. ..ottt 611
NOTICE OF LODGING, filed T2-T11-12 ittt 616

ORDER AUTHORIZING LIMITED ADMISSION OF NON-RESIDENT ATTORNEY
DANIEL W. BIR TO PRACTICE PRO HAC VICE, filed 11-18-11 ..coccoiiiiiiiiiiiiieiireee, 68

ORDER AUTHORIZING LIMITED ADMISSION OF NON-RESIDENT ATTORNEY
STEVEN DI SAIA TO PRACTICE PRO HAC VICE, filed 11-18-11 ... 70

ORDER GRANTING MOTION TO DISQUALIFY POTENTIAL ALTERNATE JUDGE, filed
AoB-T T e e et 26

ORDER ON NORTHWEST POWER SYSTEMS, LLC’S MOTION FOR SUMMARY
JUDGMENT, fIled 9-6-12 ..ot 577

ORDER RE: AMENDED STIPULATION FOR DISMISSAL WITH PREJUDICE OF



PERKINS ENGINES, INC. ..ottt 574
ORDER RE: STIPULATION FOR DISMISSAL WITH PREJUDICE OF CATERPILLAR INC.
FHIEA 5712 et et e ettt e 94

ORDER RE; STIPULATION FOR DISMISSAL WITH PREJUDICE OF PERKINS ENGINES,
INC.Iled 7-20-T2 0 ettt ettt 537

REPLY MEMORANDUM IN SUPPORT OF DEFENDANT NORTHWEST POWER
SYSTEMS, LLC’S MOTION FOR SUMMARY JUDGMENT, filed 7-26-12 ....ccccooooviviiniiiien. 554

REQUEST FOR ENTRY OF JUDGMENT, filed 10-16-12......cccooiiiiiiiiiiiiieeee e 607

RESPONSE TO DEFENDANT NORTHWEST POWER SYSTEMS, LLC’S MOTION FOR
SUMMARY JUDGMENT, filed 7-20-12 ..ottt 540

STIPULATION FOR DISMISSAL WITH PREJUDICE OF CATHERPILLAR INC., filed 5-7-

VOLUME I

VOLUME I

VOLUME I



Date: 4/2/2013 jicial District Court - Bannock Count User: DCANO

Time: 12:42 PM ROA Report
Page 1 of 10 Case: CV-2010-0004923-OC Current Judge: Mitchell Brown

Edged in Stone, Inc vs. Caterpillar, Inc, etal.

Edged in Stone, Inc vs. Caterpillar, Inc, Perkins Engines, Inc., Northwest Power

Date Code User Judge
11/30/2010 NCOC NOELIA Clerk's Mitchell Brown
COMP NOELIA Complaint Filed Mitchell Brown
SMIS NOELIA Summons Issued Mitchell Brown
FLIS NOELIA Family Law Information Sheet Filed Mitchell Brown
NOELIA Filing: A - All initial civil case filings of any type not Mitchell Brown

listed in categories B-H, or the other A listings
below Paid by: Aaron N. Thompson Receipt
number: 0040597 Dated: 11/30/2010 Amount:
$88.00 (Check) For:

ATTR LINDA Plaintiff. Edged in Stone, Inc Attorney Retained  Mitchell Brown
Aaron Neil Thompson
1/7/12011 CAMILLE Return of service - srvd on Caterpillar, Inc on Mitchell Brown
1-4-2011 (summons and complaint)
1/10/2011 CAMILLE Affidavit of Service; srvd on Perkins Engines Inc Mitchell Brown
on 1-6-2011
211472011 CAMILLE Order for submission of informaiton for Mitchell Brown

scheduling order; court will set this matter for
trial: s/ Judge Brown 2-18-2011

2/15/2011 NOELIA Filing: 11 - Initial Appearance by persons other Mitchell Brown
than the plaintiff or petitioner Paid by: Kevin J.
Scanlan Receipt number: 0005176 Dated:
2/15/2011 Amount: $58.00 (Check) For:
Caterpillar, Inc (defendant) and Perkins Engines,
Inc. (defendant)

CAMILLE Answer to complaint and Demand for Jury Trial;  Mitchell Brown
aty Kevin Scanlan for def
ATTR CAMILLE Defendant: Caterpillar, inc Attorney Retained Mitchell Brown
Kevin J Scanlan
ATTR CAMILLE Defendant: Perkins Engines, Inc. Attorney Mitchell Brown
Retained Kevin J Scanlan
3/4/2011 CAMILLE Stipulation RE: Order for submission of Mitchell Brown
information for scheduling order; aty Bryan
Henrie
3/17/2011 CAMILLE Notice of service - Polaintiffs First set of Interrog  Mitcheli Brown
and requests for Production ; aty Aaron
Thompson
3/18/2011 CAMILLE Scheduling Order, Notice of Trial setting and Mitchell Brown
initial pretrial order; s/ Judge Brown 3-18-2011
HRSC CAMILLE Hearing Scheduled (Jury Trial 01/17/2012 09:00 Mitchell Brown
AM)
HRSC CAMILLE Hearing Scheduled (Jury Trial 04/17/2012 09:00 Mitchell Brown
AM) Alternative trial setting
312472011 CAMILLE Motion to disqualify potential alternate judge; Mitchell Brown
aty Kevin Scanlan for def ‘
4/1/2011 CAMILLE Motion to disqualify potential alternate judge; Mitchell Brown

aty Bryan Nickels for def



Date: 4/2/2013

Time: 12:42 PM

Page 2 of 10

Six

jicial District Court - Bannock Count

ROA Report

Case: CV-2010-0004923-OC Current Judge: Mitchell Brown

Edged in Stone, Inc vs. Caterpillar, Inc, etal.

Edged in Stone, Inc vs. Caterpillar, Inc, Perkins Engines, Inc., Northwest Power

Date

Code

User

Judge

4/6/2011

4/25/2011

5/16/2011

5/23/2011

6/3/2011

6/22/12011

6/24/2011
6/27/12011

6/30/2011

71112011
7/612011

7M1712011

7/13/2011

AMCO

AFFD

NOAP
ATTR

CAMILLE
CAMILLE
CAMILLE

CAMILLE

CAMILLE

CAMILLE

CAMILLE
CAMILLE

CAMILLE
CAMILLE

NOELIA

CAMILLE
CAMILLE

CAMILLE
CAMILLE

CAMILLE

CAMILLE

Order granting motion to disqualify potential Mitchell Brown

alternate judge: s/ Judge Brown 4-6-2011

Affidavit of service - srvd on Northwest Power Mitchell Brown

Systems on 4-19-2011

Affidavit of service - srvd on Lisa Pratf on
4-20-2011

Amended Notice of service - Responses to
Plaintiff First set of Interrog Responses to
Plaintiffs First set of Requests for Production of
documentsand Responses to Plaintiffs First set of
req for admissions and this notice ; aty Bryan
Nickels for def

Notice of service - Defendants Perkins and
Caterpillars first set of interrog to pintf Defs
Perkins and Caterpillars first set of requests for
production of document to pintf and defs Perkins
and Caterpillars first set of req for admission to
plaintiff: aty Kevin Scanlan for def

Mitchell Brown

Mitchell Brown

Mitchell Brown

Amended Complaint Filed; and demand for Jury  Mitchell Brown

Trial, aty Aaron Thompson

Amended Summons issued Mitchell Brown

Notice of service of plaintiffs response to Mitchell Brown
defendants Perkins and Caterpillars first set of
requests for admission to plaintiff: aty Bryan

Henrie

Affidavit of service - srvd on Caterpillar, Inc on
6-21-2011

Affidavit of service - srvd on Caterpillar, Inc on
6-21-2011

Filing: I1 - Initial Appearance by persons other
than the plaintiff or petitioner Paid by: Reed
Larsen Receipt number: 0022679 Dated:
6/30/2011 Amount: $58.00 (Check) For:
Northwest Power Systems, LLC

Notice Of Appearance; aty Reed Larsen

Mitchell Brown
Mitchell Brown

Mitchell Brown

Mitchell Brown

Defendant: Northwest Power Attorney Retained  Mitchell Brown

Reed W Larsen

Affidavit of Bryan Henrie; aty Bryan Henriee Mitchell Brown

Affidavit of service - srvd on Nancy Grueninger on Mitchell Brown
6-27-2011

Motion for leave of court to filed second amended Mitchell Brown
complaint and to concurrently dismiss the first
amended complaint; aty BryanHenrie

Notice of hearing; set for Defs Motion for leave of Mitchell Brown
court to file second Amended Complaint and to

councurrently dismiss the first Amended
Complaintf. set for 8-5-2011 @ 2pm:
Zollinger

aty Bryan

User: DCANO



icial District Court - Bannock Count User: DCANO

Date: 4/2/2013 ;
Time: 12:42 PM ROA Report
Page 3 of 10 Case: CV-2010-0004923-OC Current Judge: Mitchell Brown

Edged in Stone, Inc vs. Caterpillar, Inc, etal.

Edged in Stone, Inc vs. Caterpillar, Inc, Perkins Engines, Inc., Northwest Power

Date Code User Judge
712972011 HRSC BRANDY Hearing Scheduled (Motion 08/05/2011 02:00  Mitchell Brown
PM)
8/5/2011 HRHD SHAREE Hearing result for Motion scheduled on Mitchell Brown
08/05/2011 02:00 PM: Hearing Held
MEOR SHAREE Minute Entry and Order [PLAINTIFF'S Motion to  Mitchell Brown

Amend Complaint GRANTED Nunc Pro Tunc
(B8/3/2011) - Defendant's shall file Objection
and/or Answer Amended Complaint on or before
August 29, 2011,

/s/ J Brown 8/5/2011

8/15/2011 TRAN SHERRILL Transcript Filed of Motn to File 2nd Amended Mitchell Brown
Complaint held 8/5/11 - to all counsel
8/23/2011 CAMILLE Defendants Objection to minute entry and order  Mitchell Brown

RE: Plaintiffs motion for leave of court to file
second amended complaint and to concurrently
dismiss the first Amended Complaint:  aty Kevin
Scanlan for def

CAMILLE Notice of hearing; set for Defs Objection on Mitchell Brown
9-16-2011 @ 11am:
8/24/2011 HRSC CAMILLE Hearing Scheduled (Hearing Scheduled Mitchell Brown
09/16/2011 11:00 AM)
9/12/2011 CAMILLE Plaintiffs response to defendants objection to Mitchell Brown

minute entry and order re: Plaintiffs Motion for
leave of ocurt to file second amended complaint
and to concurrently dismiss the first Amended
Complaint:  aty Bryan Henrie

9/16/2011 DCHH BRANDY Hearing result for Hearing Scheduled scheduled  Mitchell Brown
on 09/16/2011 11:00 AM:  District Court Hearing
Held
Court Reporter. none
Number of Transcript Pages for this hearing
estimated:

HRVC BRANDY Hearing result for Jury Trial scheduled on Mitchell Brown
04/17/2012 09:00 AM: Hearing Vacated
Alternative trial setting

HRVC BRANDY Hearing result for Jury Trial scheduled on Mitchell Brown
01/17/2012 09:00 AM: Hearing Vacated
HRSC BRANDY Hearing Scheduled (Further Proceedings Mitchell Brown
10/07/2011 09:00 AM)
3/19/2011 CAMILLE Amended Complaint and Demand for Jury Trial;  Mitchell Brown
aty Aaron Thompson for pintf
CAMILLE Anocther Summons; (3) aty AaronThompson for Mitchell Brown
pintf
322/2011 CAMILLE Motion to dismiss and memorandum in support, Mitchell Brown

or alternatively motion to strike; aty Kevin
Scanlan for def



Date: 4/2/2013

ROA Report
f10 Case: CV-2010-0004923-OC Current Judge: Mitchell Brown

Edged in Stone, Inc vs. Caterpillar, inc, etal.

Edged in Stone, Inc vs. Caterpillar, Inc, Perkins Engines, Inc., Northwest Power

User: DCANO

Date

Code

User

Judge

9/28/2011

9/29/2011

8/30/2011

10/5/2011

10/6/2011

10/7/2011

10/11/2011

1/1/2011

11/4/2011

11/8/2011

HRSC

INHD

HRSC

DCHH

CAMILLE

CAMILLE

CAMILLE

CAMILLE

CAMILLE

CAMILLE

CAMILLE

CAMILLE

BRANDY

CAMILLE

BRANDY

BRANDY

BRANDY

CAMILLE

CAMILLE

Minute Entry and Order; Court again GRANTED Mitchell Brown
the pintfs motion to amend complaint ; hearing

set for 10-7-2011 @ 9am: s/ Judge Brown

§.28-2011

Notice of service - Pintfs Response to Defs
Perkins and Caterpillars first set of Interrog to
pintfss: aty Aaron Thompson

Notice of service - Pintfs Response to defendants Mitchell Brown
Perkins and Caterpiilar first set of requests for

production of documents to pintf. aty Aaron

Thompson

Notice of hearing; set for 11-4-2011 @ 10am:
aty Kevin Seanlan for defs

Response to Defendants motion to dismiss/
strike; aty Aaron Thompson

Defs Northwest Power systems LLC's Motionto
join in motion to dismiss; aty Reed Larsen

Hearing Scheduled (Motion 11/04/2011 10:00
AM)

Joint Request for Trial setting; aty Kevin
Scanlan for def

Mitchell Brown

Mitchell Brown
Mitchell Brown
Mitchell Brown
Mitchell Brown
Mitchell Brown

Hearing result for Further Proceedings scheduled Mitchell Brown
on 10/07/2011 09:00 AM: Interim Hearing Held

Minute Entry and Order and Order for Jury Trial  Mitchell Brown
and Scheduling Order; s/ Judge Brown
10-9-2011

Hearing Scheduled (Jury Trial 10/09/2012 09:00 Mitchell Brown
AM)

Reply in support of motion to dismiss and
memorandum in support or alternatively motion to
strike; Kevin Scanlan aty

Hearing result for Motion scheduled on
11/04/2011 10:00 AM: District Court Hearing Helc
Court Reporter: none

Number of Transcript Pages for this hearing
estimated:

Minute Entry and Order; Court GRANTED defs  Mitchell Brown
Caterpillar and perkins motion to dismiss plaintiffs
claim . s/ Judge Brown 11-8-2011

Judgment of Dismissal;, (Counts ll, I, and IV are Mitchell Brown
dismissed with prej as against any and all claims

against def Northwest Power systems LLC: s/

Judge Brown 11-7-2011

Mitchell Brown

Mitchell Brown



icial District Court - Bannock Count User: DCANO

Date: 4/2/2013
Time: 12:42 PM ROA Report
Page 5 of 10 Case: CV-2010-0004923-OC Current Judge: Mitchell Brown

Edged in Stone, Inc vs, Caterpillar, Inc, etal.

Edged in Stone, Inc vs. Caterpillar, Inc, Perkins Engines, Inc., Northwest Power

Date Code User Judge

11/9/2011 CAMILLE Judgment of dismissal; (pIntfs first Breach of Mitchell Brown
contract claim (Amended complaint 57-80) and
Breach fo implied covenant of good faith dealing
claim (Amended Complaint 61-65 as against defs
Caterpillar inc. and Perkins Engines Inc. are
hereby dismissed with prej: s/ Judge Brown
11-9-2011

11/17/2011 CAMILLE Affidavit of Steven D Di Saia in support of Mitchell Brown
defendants Caterpillar, Inc. and Perkins Engines,
Inc's Motion for limited admission of non resident
attorney to practice Pro Hac Vice: aty Steven D.
Di Saia for defs

CAMILLE Defendants Caterpillar, Inc and Perkins engines, Mitchell Brown
inc's motion for limited admission of non resident
attorney Steven Di Saia to Practive Pro Hac Vice;
aty Steven Di Saia for Defs

CAMILLE Defendants Caterpillar, Inc and Perkins engines, Mitchell Brown
Inc's Motion for limited admission of non resident
attorney Daniel W Bir to practive pro hac vice: aty
Steven Di Saia for defs

CAMILLE Affidavit of DAniel W Bir in support of defs Mitchell Brown
caterpillar, inc and Perkins engines, Inc's motion
for limited admission of non resident attorney to
practive pro hac vice:

11/18/2011 KROMRIEL Miscellaneous Payment: For Making Copy Of Any Mitchell Brown
File Or Record By The Clerk, Per Page Paid by:
Teton Delivery Receipt number: 0040288 Dated:
11/18/2011 Amount: $20.00 (Cash)

CAMILLE Order authorizing limited admission of non Mitchell Brown
resident attorney Daniel W Bir to practice pr hac
vice: s/ Judge Brown 11-18-2011

CAMILLE Order authorizing limited admission of non Mitchell Brown
resident attorney Steven Di Saia to practice pro
hac vice: s/ Judge Brown 11-18-2011

11/21/2011 CAMILLE Answer to amended complaint and demand for  Mitchell Brown
jury trial;  aty Kevin Scanlan for Def. Caterpillar,
Inc and Perkins Engines, Inc

11/30/2011 CAMILLE Notice of service - Defendants Perkins and Mitchell Brown
Caterpillars second set of interrog and requests
for productio nof documents to pIntf:  aty Kevin
Scanlian for def

12/29/2011 CAMILLE Defendants Caterpillar, Inc and Perkins engines, Mitchell Brown
inc's motion to compel and Memorandum in

support; aty Kevin Scanlan for def

CAMILLE Affidavit of counsel in support of defs Caterpillar, Mitchell Brown
inc. and Perkins engines, inc motion to compel:
aty Kevin Scanlan for defs

1/18/2012 CAMILLE Notice of substitution of counsel;, aty Kevin Mitchell Brown
Scanlan for Def.




Date: 4/2/2013 icial District Court - Bannock Count

Time:

’;’7'/1') DN}

MA D
Lo TTd | RUI"‘\ i\epOﬁ

Case: CV-2010-0004923-OC Current Judge: Mitchell Brown

Edged in Stone, Inc vs. Caterpillar, Inc, etal.

Page 6 of 10

Edged in Stone, Inc vs. Caterpillar, Inc, Perkins Engines, Inc., Northwest Power

Date Code

User

User: DCANO

Judge

1/25/2012

2/6/2012

2/10/2012

3/6/2012

3/30/2012

4/10/2012

5/7/2012

5/10/2012

5/14/2012

5/16/2012

53/11/2012

7/512012

CAMILLE

CAMILLE

CAMILLE

CAMILLE
CAMILLE

CAMILLE

CAMILLE
CAMILLE

CAMILLE

CAMILLE
CAMILLE
CAMILLE

CAMILLE

CAMILLE
CAMILLE
CAMILLE
CAMILLE
CAMILLE

CAMILLE

notice of service - PIntfs response to defs Perkins
and Caterpillars second set of Interrog and
requests for production of documents and this
notice: aty Aaron Thompson

notice of service - Pintfs First supplemental
response to defendants Perkins and Caterpillars
First set of requests for production of documents
to plaintiff. aty Aaron Thompson

notice of service - Pintfs first supplemental
response to defs Perkins and Caterpillars first set
of Interrog to pintf:  aty Aaron Thompson

Notice of Depositio of Preston George on
2-15-2012 @ 10am: aty Kevin Scanlan for def

Notice of Deposition of Danelle George on
25-16-2012 @ 10am:

Notice of service - First Supplemental Responses
Plaintiffs first set of requests for production of
documents: aty Kevin Scanlan

Notice of deposition of Scott Webb on 4-5-2012
@ 9:30am: aty Reed Larsen

Return of service - srvd on Scott Webb on
3-12-2012: (Subpoena)

Notice of service - Plaintiffs Supplemental
Discovery Responses. and this Notice: aty
Aaron Thompson

Stipulation for dismissal withpre of caterpillarr
Inc.; aty Bryan Nickels for def

Mitchell Brown

“Mitchell Brown

Mitchell Brown

Mitchell Brown

Mitchell Brown

Mitchell Brown

Mitchell Brown

Mitchell Brown

Mitchell Brown

Mitchell Brown

Order of dismissal with prej; for Caterpillar Inc: s/ Mitchell Brown

Judge Brown 5-7-2012

Notice of Depositon of Mark Adams:  aty Aaron
Thompson

Notice of service - Pintfs second set of interrog
and requests for production to def Perkins
Engines, Inc: aty Aaron Thompson

Notice of ruie 30b8 deposition of Edged in Stone,
inc. 5-24-2012: aty Kevin Scanlan for def

Notice of rule 30b 6 deposition of Changing
Seasons, Inc:  aty Kevin Scanlan for def

Notice of Deposition of Danielle George on
5-24-2012 @ 2pm:  aty Kevin Scanlan for def

Notice of Deposition of Preston George on
5-24-2012 @ 10am: aty Kevin Scanlan for def

Plaintiffs expert witness disclosures; aty Bryan
Henrie

Affidavit of Reed Larsen in support of Defendant
Northwest Power Systems, LLC's Motin for
Summary Judgment; aty Reed Larsen

Mitchell Brown

Mitchell Brown

Mitchell Brown

Mitchell Brown

Mitchell Brown

Mitchell Brown

Mitchell Brown

Mitchell Brown



Date: 4/2/2013

Time: 12:42 PM
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Six

icial District Court - Bannock County

ROA Report

Case: CV-2010-0004923-0C Current Judge: Mitchell Brown

Edged in Stone, Inc vs. Caterpillar, Inc, etal.

Edged in Stone, Inc vs. Caterpillar, Inc, Perkins Engines, Inc., Northwest Power

Date

Code

User

Judge

7/512012

7/18/2012

7/20/2012

7/2612012

8/3/2012

8/6/2012

8/10/2012

8/13/2012

3114/2012

3/16/2012

317/2012

HRSC

HRHD

HRSC

CAMILLE

CAMILLE

CAMILLE
CAMILLE
CAMILLE

CAMILLE

CAMILLE

CAMILLE

CAMILLE

CAMILLE

BRANDY

CAMILLE

CAMILLE

CAMILLE

CAMILLE

CAMILLE
CAMILLE

CAMILLE

Defendant Northwest Power systems, LLC's Mitchell Brown
Motion for Summary Judgment; aty Reed

larsen

Memorandum in support of Defendant Northwest Mitchell Brown
Power Systems, LLC's Motion for Summary
Judgment; aty Reed Larsen

Notice of hearing; set for 8-3-2012 @ 9:30 am:
aty Reed Larsen

Mitchell Brown

Hearing Scheduled (Motion for Summary Mitchell Brown

Judgment 08/03/2012 09:30 AM)

Stipulation for dismissal with prej of Perkins
Engines, Inc.  aty Kevin Scanlan for def Perkins

Order re: Stipulation for dismissal with prej of
Perkins Engines, Inc: s/ Judge Brown
7-20-2012

Response to defendant Northwest Power
Systems, LLC's Motion for summary judgment;
aty aty Bryan Henrie

Mitchell Brown

Mitchell Brown

Mitchell Brown

Answering Brief in opposition to defendant Mitchell Brown
Northwest Power systems, LLC's Motion for

summary Judgment: ayt Bryan Henrie

Defendant Northwest Power systems, LLC's fact Mitchell Brown
and expert witness disclosures; aty Reed
Larsen

Reply Memorandum in support of defendant Mitchell Brown
Northwest Power stystems, LLC's motion for

summary judgment;, aty Reed Larsen

Hearing result for Motion for Summary Judgment Mitchell Brown
scheduled on 08/03/2012 09:30 AM: Hearing
Held

Objection to Order RE: Stipulation for dismissal
with prej of Perkins Engines, Inc and Motion o set
aside order; aty Reed Larsen

Mitchell Brown

Notice of hearing, set for Motion to set aside Mitchell Brown

Order, 8-17-2012 @ 10 am

Minute Entry and Order; Court will GRANT
summary judgment in favor of Northwest Power
Sysstems and will Dismiss Edged in Stoness
claims for breach of warranty and negligence

against Northwest Poser Systems; s/ Judge
Brown 8-10-2012

Hearing Scheduled (Motion 08/17/2012 10:00
AM)

Motion in limine; aty Reed Larsen

Mitchell Brown

Mitchell Brown

Mitchell Brown

Notice vacating hearing;, set for for 8-17-2012 @ Mitchell Brown
10am:

Notice vacating hearing;, aty Reed Larsen Mitchell Brown

User: DCANO
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Time: 12:42 PM
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jicial District Court - Bannock Count

ROA Report

Case: CV-2010-0004923-OC Current Judge: Mitchell Brown

Edged in Stone, Inc vs. Caterpillar, Inc, etal.

Edged in Stone, Inc vs. Caterpillar, Inc, Perkins Engines, Inc., Northwest Power

Date Code

User

Judge

8/17/2012

8/20/2012

8/21/2012

8/31/2012 HRSC

9/6/2012

9/7/2012

9/14/2012

9/21/2012

9/24/2012

DSBT

CSsTS
10/16/2012
10/19/2012

10/25/2012

10/26/2012

APSC

CAMILLE

CAMILLE

CAMILLE

CAMILLE

CAMILLE

CAMILLE

CAMILLE

CAMILLE

CAMILLE

CAMILLE

CAMILLE

CAMILLE
CAMILLE
CAMILLE
CAMILLE

DCANO

DCANO

DCANO

Notice of hearing; set for Def Northwest Power Mitchell Brown
Systems, LLC Motion in Limine on 8-7-2012 @
9:30 am: aty Reed Larsen

Amended Stipulation for dismissal with prej. of Mitchell Brown
Perkins Engines, Inc: all attys s/

Order RE: Amended Stipulation for dismissal with Mitchell Brown
prej of Perkins Engines, Inc: s/ Judge Brown
8-20-2012

Hearing Scheduled (Motion 09/07/2012 09:30  Mitchell Brown
AM)

Order on Northwest Power wystems, LL.C Motion Mitchell Brown
for Summary Judgment, Court hereby

announces that it is GRANTING NWPS Motion

for Summary Judgment: s/ Judge Brown

9-6-2012

Notice vacating hearing; set for 9-7-2012 Mitchell Brown

Notice vacating Hearing; ( Motion for Summary Mitchell Brown
Judgment on 9-7-2012 @ 9:30 am) aty Reed
Larsen

Memorandum Decision and Order on Northwest  Mitchell Brown
Power systems, LLC's Motion for summary
Judgment; s/ Judge Brown 9-14-2012

Affidavit of Reed Larsen in support of Defendant  Mitchell Brown
Northwest Power Systems LLC's Memorandum of
costs and attorney fees: aty Reed Larsen

Defendant Northwest Power systems, LLC's Mitchell Brown
Memorandum of costs and attorney fees: aty
Reed Larsen

Judgment dismissal;, pintfs claims against def  Mitchell Brown
Northwest Power Systems, LLC are dismissed :
s/ Judge Brown 9-21-2012

Dismissed Before Trial Or Hearing Mitchell Brown
Case Status Changed: Closed Mitchell Brown
Request for entry of judgment; aty Reed Larsen Mitchell Brown

Judgment; Judgem against the plaintiff for Mitchell Brown
$16,685.63: s/ Judge Brown 10-19-2012

Miscellaneous Payment: For Making Copy Of Any Mitchell Brown
File Or Record By The Clerk, Per Page Paid by:

Cooper & Larsen Receipt number: 0037608

Dated: 10/25/2012 Amount: $1.00 (Check)

Filing: L4 - Appeal, Civil appeal or cross-appeal to Mitchell Brown
Supreme Court  Paid by: May, Rammell &

Thompson Receipt number: 0038278 Dated.

11/1/2012 Amount: $109.00 (Check) For: Edged

in Stone, Inc (plaintiff)

Appealed To The Supreme Court Mitchell Brown

User: DCANO
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ime. 12:42 PM ' ROA Report
of 10 Case: CV-2010-0004923-OC Current Judge: Mitchell Brown

Edged in Stone, Inc vs. Caterpillar, Inc, etal.

Edged in Stone, Inc vs. Caterpillar, Inc, Perkins Engines, Inc., Northwest Power

Date Code User Judge

10/26/2012 DCANO NOTICE OF APPEAL; Bryan N. Henrie, Attorney Mitchell Brown
for Edged In Stone, Inc.

DCANO Received check # 10332 for $100.00 for deposit  Mitchell Brown

of Clerk's Record on 10-26-12.

11/1/2012 DCANO CLERK'S CERTIFICATE OF APPEAL: Signed Mitchell Brown
and Mailed to SC and Counsel on 11-1-12.

12/4/2012 DCANO IDAHO SUPREME COURT,; Notice of Appeal Mitchell Brown

received in SC on 11-5-12. Docket Number
40463-2012. The Clerk's Record and Reporter's
Transcript due on or before 1-17-13. (12-13-12 5
weeks prior) The following transcripts shall be
lodged: Motion for Summary Judgment 8-3-12.

12/11/2012 DCANO NOTICE OF LODGING: By Rodney M. Felshaw  Mitchell Brown
on 12-11-12.
DCANO REPORTER'S TRANSCRIPTS received in Court Mitchell Brown

Records on 12-11-12. Summary Judgment
hearing beofre the court on August 13-2012.

1213112012 MISC DCANO IDAOC SUPREME COURT; received Clerk's Cert. Mitchell Brown
on 12-10-12. Please carefully examine the Title
and the Cert. and advis the Dist. Court Clerk of
any correct. The Title in the Cert. must appear on
all documents.

1/24/2013 MISC DCANO CLERK'S RECORD received in Court Records on Mitchell Brown
1-24-13.
MISC DCANO SENT LETTER TO COUNSEL FOR COST OF  Mitchell Brown
CLERK'S RECORD ON 1-24-13.
2/5/2013 MISC DCANO IDAHO SUPREME COURT: Received copy of Mitchell Brown
letter for balance of Clerk's Record.
2/26/2013 MISC DCANO IDAHO SUPREME COURT; Order Conditionally Mitchell Brown

Dismissing Appeal. The Appellant having failed to
pay the necessary fee for prepration of the Clerk's
Record on Appeal hereby this appeal will be
conditionally dismissed. Counsel has 21 days
from 2-19-13 to pay the fee.

3/12/2013 MISC DCANO Received check from May Rammell and Mitchell Brown
Thompson for $764.80 balance of Clerk’s Record.
MISC DCANO CLERK'S RECORD AND REPORTER'S Mitchell Brown

TRANSCRIPTS MAILED TO COUNSEL: Bryan
N. Henrie and Reed W. Larson on 3-12-13. Due
in Supreme Court on 4-9-13. (Faxed and Mailed
Notice to Klondy on 3-12-13)

311572013 DCANO Defendant/Respondent Northwest Power Mitchell Brown
Systems LLC'S Objection to Clerk's Record:

Reed W. Larsen; Attorney for Northwest Power
Systems.
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Edged in Stone, Inc vs. Caterpillar, Inc, etal.

Edged in Stone, Inc vs. Caterpillar, Inc, Perkins Engines, Inc., Northwest Power

Date Code User Judge

4/2/2013 MISC DCANO Karel/Supreme Court called and approved Mitchell Brown
additional documents for the
Defendant/Respndent Northwest Power Systems
LLC'S Objection to Clerk's Record on 4-2-13.
{New Table of Contents, Index, ROA was sent to
Counsel on 4-2-13 and Clerk's Record for
Supreme Court updated on 4-2-13)
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Important Safety Information

Most accidents that involve product operation, maintenance and repair are caused by failure to observe
basic safety rules or precautions. An accident can often be avoided by recognizing potentially hazardous
situations before an accident occurs. A person must be alert to potential hazards. This person should aiso
have the necessary training, skills and tools to perform these functions properly.

Improper operation, lubrication, maintenance or repair of this product can be dangerous and
could result in injury or death.

Do not operate or perform any lubrication, maintenance or repair on this product, until you have
read and understood the operation, lubrication, maintenance and repair information.

Safety precautions and warnings are provided in this manual and on the product. If these hazard warnings
are not heeded, bodily injury or death could occur to you or to other persons.

The hazards are identified by the “Safety Alert Symbol” and followed by a “Signal Word" such as
“DANGER”", "WARNING" or “CAUTION". The Safety Alert “WARNING" label is shown below.

The meaning of this safety alert symbol is as follows:
Attention! Become Alert! Your Safety is Involved.

The message that appears under the warning explains the hazard and can be either written or pictorially
presented.

Operations that may cause product damage are identified by “NOTICE" labels on the product and in
this publication.

Perkins cannot anticipate every possible circumstance that might involve a potential hazard.

The warnings in this publication and on the product are, therefore, not all inclusive. If a tool,
procedure, work method or operating technique that is not specifically recommended by Perkins

is used, you must satisfy yourself that it is safe for you and for others. You shouid also ensure that
the product will not be damaged or be made unsafe by the operation, lubrication, maintenance or
repair procedures that you choose.

The information, specifications, and illustrations in this publication are on the basis of information that
was available at the time that the publication was written. The specifications, torques, pressures,
measurements, adjustments, illustrations, and other items can change at any time. These changes can
affect the service that is given to the product. Obtain the complete and most current information before you
start any job. Perkins dealers have the most current information available.

A\ WARNING

When replacement parts are required for this
product Perkins recommends using Perkins
replacement parts or parts with equivalent
specifications including, but not limited to, phys-
ical dimensions, type, strength and material.

Failure to heed this warning can lead to prema-
ture failures, product damage, personal injury or
death.

2@3
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Foreword

Literature Information

This manual contains safety, operation instructions,
lubrication and maintenance information. This
manual should be stored in or near the engine area
in a literature holder or literature storage area. Read,
study and keep it with the literature and engine
information.

English is the primary ianguage for ail Perkins
publications. The English used facilitates translation
and consistency.

Some photographs or illustrations in this manual
show details or attachments that may be different
from your engine. Guards and covers may have
been removed for illustrative purposes. Continuing
improvement and advancement of product design
may have caused changes to your engine which are
not included in this manual. Whenever a question
arises regarding your engine, or this manual, please
consuit with your Perkins dealer or your Perkins
distributor for the latest available information.

Safety

This safety section lists basic safety precautions.

In addition, this section identifies hazardous,
warning situations. Read and understand the basic
precautions listed in the safety section before
operating or performing lubrication, maintenance and
repair on this product.

Operation

Operating techniques outlined in this manual are
basic. They assist with developing the skills and
techniques required to operate the engine more
efficiently and economically. Skili and techniques
develop as the operator gains knowledge of the
engine and its capabilities.

The operation section is a reference for operators.
Photographs and illustrations guide the operator
through procedures of inspecting, starting, operating
and stopping the engine. This section aiso inciudes a
discussion of electronic diagnostic information.

Maintenance

The maintenance section is a guide to engine care.
The iliustrated, step-by-step instructions are grouped
by service hours and/or caiendar time maintenance
intervals. items in the maintenance schedule are
referenced to detailed instructions that follow.

285

Recommended service should be performed at the
appropriate intervals as indicated in the Maintenance
interval Schedule. The actual operating environment
of the engine also governs the Maintenance Interval
Schedule. Therefore, under extremely severe,
dusty, wet or freezing cold operating conditions,
more frequent lubrication and maintenance than is
specified in the Maintenance interval Schedule may
be necessary.

The maintenance schedule items are organized for
a preventive maintenance management program. |f
the preventive maintenance program is followed, a
periodic tune-up is not required. The implementation
of a preventive maintenance management program
should minimize operating costs through cost
avoidances. resulting from reductions in unscheduled
downtime and failures.

Maintenance Intervals

Perform maintenance on items at multiples of

the original requirement. We recommend that the
maintenance schedules be reproduced and displayed
near the engine as a convenient reminder. We also
recommend that a maintenance record be maintained
as part of the engine’s permanent record.

Your authorized Perkins dealer or your Perkins
distributor can assist you in adjusting your
maintenance schedule to meet the needs of your
operating envircnment.

Overhaul

Major engine overhaul details are not covered in
the Operation and Maintenance Manual except

for the interval and the maintenance items in that
interval. Major repairs should only be carried out by
Perkins authorized personnel. Your Perkins dealer
or your Perkins distributor offers a variety of options
regarding overhaul programs. If you experience

a major engine failure, there are also numerous
after failure overhaul options available. Consult with
your Perkins dealer or your Perkins distributor for
information regarding these options.

California Proposition 65 Warning

Diesel engine exhaust and some of its constituents
are known to the State of California to cause cancer,
birth defects, and other reproductive harm. Battery
posts, terminais and related accessories contain lead
and lead compounds. Wash hands after handling.
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Safety Section
Before Starting Engine

02157341

Before Starting Engine

NOTICE
For initial start-up of a new or rebuilt engine, and for
start-up of an engine that has been serviced, make
provision to shut the engine off should an overspeed
occur. This may be accomplished by shutting off the
air and/or fuel supply to the engine.

Overspeed shutdown should occur automatically.

if automatic shutdown does not occur, press the
emergency stop button in order to cut the fuel and/or
air to the engine.

inspect the engine for potential hazards.

Befare starting the engine, ensure that no one is on,
underneath, or close to the engine. Ensure that the
area is free of personnel.

if equipped, ensure that the lighting system for the
engine is suitable for the conditions. Ensure that all
lights work correctly, if equipped.

All protective guards and all protective covers must
be installed if the engine must be started in order
to perform service procedures. To help prevent an
accident that is caused by parts in rotation, work
around the parts carefully.

Do not bypass the automatic shutoff circuits. Do not
disable the automatic shutoff circuits. The circuits are
provided in order to help prevent personal injury. The
circuits are also provided in order to help prevent
engine damage.

See the Service Manual for repairs and for
adjustments.

02157354

Engine Starting

{
i

A\ WARNING

Do not use aerosol types of starting aids such as
ether. Such use could result in an explosion and
personal injury.

if a warning tag is attached to the engine start switch
or to the controls, DO NOT start the engine or move
the controls. Consult with the person that attached
the warning tag before the engine is started.

216

Al protective guards and all protective covers must
be installed if the engine must be started in order
to perform service procedures. To help prevent an
accident that is caused by parts in rotation, work
around the parts carefully.

Start the engine from the operator’s compartment or
from the engine start switch.

Always start the engine according to the procedure
that is described in the Operation and Maintenance
Manual, "Engine Starting” topic in the Operation
Section. Knowing the correct procedure will help fo
prevent major damage to the engine components.
Knowing the procedure will also help to prevent
personal injury.

To ensure that the jacket water heater (if equipped)
and/or the lube oil heater (if equipped) is working
correctly, check the water temperature gauge and the
oil temperature gauge during the heater operation.

Engine exhaust contains products of combustion
which can be harmful to your health. Always start the
engine and operate the engine in a well ventilated
area. If the engine is started in an enclosed area,
vent the engine exhaust to the outside.

Note: The engine is equipped with an automatic
device for cold starting for normal conditions of
operation. if the engine will be operated in very cold
conditions, then an extra cold starting aid may be
required. Normally, the engine will be equipped with
the correct type of starting aid for your region of
operation.

The 400 Series engines are equipped with a glow
plug starting aid in each individual cylinder that heats
the intake air in order to improve starting.

02157368

Engine Stopping

To avoid overheating of the engine and accelerated
wear of the engine components, stop the engine
according to this Operation and Maintenance Manual,
“Engine Stopping” topic (Operation Section).

Use the Emergency Stop Button (if equipped)
ONLY in an emergency situation. DO NOT use the
Emergency Stop Button for normal engine stopping.
After an emergency stop, DO NOT start the engine
untii the problem that caused the emergency stop
has been corrected.
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Electrical System

On the initial start-up of a new engine or an engine
that has been serviced, make provisions to stop the
engine if an overspeed condition occurs. This may be
accomplished by shutting off the fuel supply and/or
the air supply to the engine.

02176668

Electrical System

Never disconnect any charging unit circuit or battery
circuit cable from the battery when the charging unit
is operating. A spark can cause the combustible

gases that are produced by some batteries to ignite.

To help prevent sparks from igniting combustible
gases that are produced by some batteries, the
negative “-" jump start cable should be connected
last from the external power source to the negative
“~" terminal of the starting motor. if the starting motor
is not equipped with a negative “~" terminal, connect
the jump start cable to the engine block.

Check the electrical wires daily for wires that are
loose or frayed. Tighten all loose electrical wires
before the engine is started. Repair all frayed
electrical wires before the engine is started. See
the Operation and Maintenance Manual for specific
starting instructions.

Grounding Practices

Correct grounding for the engine electrical system
is necessary for optimum engine performance

and reliability. Incorrect grounding will result in
uncontrolied electricai circuit paths and in unreliable
electrical circuit paths.

Uncontrolled electrical circuit paths can result in
damage to main bearings, to crankshaft bearing
journal surfaces, and to aluminum components.

Engines that are installed without engine-to-frame
ground straps can be damaged by electrical
discharge.

To ensure that the engine and the engine electrical
systems function correctly, an engine-tc-frame
ground strap with a direct path to the battery must be
used. This path may be provided by way of a direct
engine ground to the frame.

All grounds shouid be tight and free of corrosion. The
engine alternator must be grounded to the negative
“." battery terminal with a wire that is adequate to
handle the full charging current of the alternator.

211
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Model Views

02156530

Model View lllustrations

The following model views show typical features
of the 400 series engines. Due to individual
applications, your engine may appear different from
the ilustrations.

Note: Individual components are detailed on the
404C-22T turbocharged engine only.

Hiustration 7
Typical view of the 402C-05 engine

212
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Product Information Section

Model Views
lllustration 9 901097209
Front and left side view of the 404C-22T Engine
(1) Engine oil filler cap (7) Exhaust manifold (13) Engine oil drain plug
(2) Coolant temperature switch (8) Turbocharger (14) Engine oil pan
(3) Crankcase breather (9) Starting motor solenoid (15) Crankshaft pulley
(4) Valve mechanism cover (10} Electric starting motor (16) Cover plate for the accessory drive
(5) Lifting eye (11) Alternator (17) Cooling fan
(6) Water temperature reguiator housing (12) Fan drive belt (18) Water pump

214
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The timing gears are stamped with timing marks in
order to ensure the correct assembly of the gears.
When the No. 1 piston is at top center compression
stroke, the teeth that are stamped on the crankshaft
gear and the camshaft gear will be in alignment with
the idler gear.

The crankshaft gear turns the idler gear which then
turns the camshaft gear and the gear for the engine
oil pump.

The fuel injection pump is mounted in the cylinder
block. The fuel injection pump is operated by lobes
on the camshaft. The fuel transfer pump is located
on the right hand side of the cylinder block. The
fuel transfer pump is also operated by lobes on the
camshaft.

The fuel injection pump conforms to requirements for
emissions. Adjustments to the fuel injection pump
timing and high idle should only be made by trained
personnel. The fuel injection pumps have mechanical
governors that control the engine rpm.

A gerotor oil pump is jocated in the center of the idler
gear. The engine oil pump sends lubricating oil to the
main oil gallery through a pressure relief valve and an
engine oil filter. The rocker arms receive pressurized
oil through an externally located oil line that runs from
the main oil gallery to the cylinder head.

Coolant from the bottom of the radiator passes
through the belt driven centrifugal water pump. The
coolant is cooled by the radiator and the temperature
is regulated by a water temperature regulator.

Engine efficiency, efficiency of emission controls, and
engine performance depend on adherence to correct
operation and maintenance recommendations.
Engine performance and efficiency also depend on
the use of recommended fuels, lubrication oils, and
coolants. Refer to the Operation and Maintenance
Manual, “Maintenance Interval Schedule” for more
information on maintenance items.

216

Engine Specifications

Note: The front end of the engine is opposite the
flywheel end of the engine. The left and the right side
of the engine are determined from the flywheel end.
The No. 1 cylinder is the front cylinder.
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402C-05 Engine

403C-07 Engine

>»@

Hustration 11

(A) Exhaust valves
(B) inlet valves

Hustration 12

(A} Exhaust valves
(B) Inlet valves

Table 2

™ 3 2 1
«le 60(e0(eg)
O "J L
® O
B A B
g01108476 g00852304

Table 1

402C-05 Engine Specifications

e
]

L.

403C-07 Engine Specifications

Maximum Operating
Speed (rpm)

Cylinders and

Maximum Operating
Speed (rpm)

3600 rpm

3600 rpm

In-Line two cylinder Cylinders and

in-Line three cylinder

Arrangement Arrangement
Bore 67 mm (2.64 inch) Bore 67 mm (2.64 inch)
Stroke 72 mm (2.83 inch) Stroke 72 mm (2.83 inch}

Displacement

0.507 L {30.939 in%) Displacement

0.762 L (46.500 in”)

from the flywheel

from the flywheel

Aspiration NA®M Aspiration NA®
Compression Ratio 23.511 Compression Ratio 23.5:1
Firing Order 1-2 Firing Order 1-2-3
Rotation that is viewed Counterclockwise Rotation that is viewed Counterclockwise

0.20 mm (0.008 inch) Valve Lash Setting (Inlet)

0.20 mm (0.008 inch)

Valve Lash Setting (inlet)

Valve Lash Setling
(Exhaust)

Valve Lash Setting

0.20 mm (0.008 inch) (Exhaust)

0.20 mm (0.008 inch)

(1) Naturally Aspirated

(1) Naturalty Aspirated
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403C-11 Engine 403C-15 Engine
7 ]
S0 2 1 3 1
eled 00(60(eg)
® o 4 o
A B A B
illustration 13 900852304 llustration 14 900852304
{A) Exhaust valves (A) Exhaust valves
(B) Inlet valves (B) Inlet valves
Table 3 B - Table 4
403C-11 Engine Specifications ! ‘ 403C-15 Engine Specifications
Maximum Operating 3600 rpm Maximum Operating 3000 rpm

Speed (rpm)

Speed (rpm)

Cylinders and

In-Line three cylinder Cylinders and

In-Line three cylinder

Arrangement Arrangement

Bore 77 mm (3.03 inch) Bore 84 mm (3.31 inch)
Stroke 81 mm (3.19 inch) Stroke 90 mm (3.54 inch)
Displacement 1.131 L (69.018 in%) Displacement 1.496 L (91.291 in%)
Aspiration NA®M Aspiration NAM
‘—f’_‘,ompression Ratio 231 Compression Ratio 22.5:1

Firing Order 1-2-3 Firing Order 1-2-3
?gﬁ?ﬁg ftlt;a;tr:: e\:iewed Counterclockwise gg}gttigg ft!hytvth': e\"iewed Counterclockwise

Valve Lash Setting (inlet)

0.20 mm (0.008 inch) Valve Lash Setting (Inlet)

0.20 mm (0.008 inch)

Valve Lash Setting
(Exhaust)

Valve Lash Setting

0.20 mm (0.008 inch) (Exhaust)

0.20 mm (0.008 inch)

(1} Naturally Aspirated

(1} Naturally Aspirated
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404C-15 Engine
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Wustration 15 00296424

(A) Exhaust valves
(B) Inlet valves

Table 5

i

| 404C-15 Engine Specifications

i ; i !
| Maximum Operating 3000 rpm

| Speed (rpm)

i SIS A —

| Cylinders and

in-Line four cylinder

| Arrangement

Bore 77 mm (3.03 inch)

~—Stroke i 81 mm (3.19 inch)

Displacement 1508 L (92.024 in?) |
Aspiration e NA®
Compression Ratio 23.5:1

Firing Order 1-3-4-2 )
?g;?tzgg gﬁh': e\{iewed ‘ Counterclockwise

Valve Lash Setting (Inlet) 0.20 mm (0.008 inch)

Valve Lash Setling

0.20 mm (0.008 inch)

i (Exhaust)

(1 Naturally Aspirated

404C-22 Engine

-
4 3 2z 1
0906060
L
® O
A B
lustration 16 900296424
(A) Exhaust valves
(B) Inlet valves
:fg?le ]
§ 404C-22 Engine Specifications
Maximum Operating 3000 rpm

Speed (rpm)

Cylinders and in-Line four cylinder

Arrangement
Bore 84.0 mm (3.31 inch)
Stroke 100.0 mm (3.94 inch)

' Displacement 2216 L (135.229 in®)
Aspiration NAM
Compression Ratio ) 23.3:1
Firing Order | 1-3-4-2
;}gg’:‘t:gg ft:;:}hi:e\;iewed Counterclockwise

Valve Lash Setting (Inlet)

Valve Lash Setting
(Exhaust)

(1) Naturally Aspirated

0.20 mm (0.008 inch)

0.20 mm (0.008 inch)
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404C-22T Engine

1

1
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lHustration 17 g00296424

(A) Exhaust valves
(B) Intet valves

Table 7

404C-22T Engine Specifications

Maximum Operating

Speed (rpm) 3000 rpm

Cylinders and In-Line four cylinder

Arrangement
Bore 84.0 mm (3.31 inch)
Stroke 100.0 mm (3.94 inch)
' Displacement 2.216 L (135.229 in’)
Aspiration o TM
Compression Ratio 23.31
Wf‘-:;;ing Order 1-3-4-2

Rotation that is viewed

from the flywheel Counterciockwise
Valve Lash Setting (inlet) 0.20 mm (0.008 inch)
Valve Lash Setting )
{Exhaust) 0.20 mm (0.008 inch)
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Product ldentification
Information

02216958

Engine ldentification

Perkins engines are identified by a serial number.
This number is shown on a serial number plate that
is mounted above the fuel injection pump on the right
hand side of the engine block.

An example of an engine number is HHUO00001J.

HH Type of engine

u Buiit in the United Kingdom

Engines that are built in Japan will have a (J).

Engines that are built in North America will have a
(N).

000001 Engine Serial Number

J Year of Manufacture

Perkins dealers or Perkins distributors need all of
these numbers in order to determine the components
that were included with the engine. This permits
accurate identification of replacement part numbers.

02157258

Serial Number Plate

&Perkins | ENGLAND 7pLNo|
O O

LIST No SERIAL No TYPE

illustration 18 g01094203

Typical serial number plate

The Serial Number Plate is located above the fuel
injection pump on the right side of the cylinder block.

221

The following information is stamped on the Serial
Number Plate: Engine serial number, Model, and
Arrangement number.

02164876

Reference Numbers

Information for the following items may be needed to
order parts. Locate the information for your engine.
Record the information in the appropriate space.
Make a copy of this list for a record. Keep the
information for future reference.

Record for Reference
Engine Model

Engine Serial number

Engine Low Idle rpm

Engine Full Load rpm

Primary Fuel Fiiter

Water Separator Element

Secondary Fuel Filter Element

Lubrication Oil Filter Element

Auxiliary Oil Filter Element

Total Lubrication System Capacity

Total Cooling System Capacity

Air Cleaner Element

Fan Drive Belt

Alternator Belt

02166528

Emissions Certification Film

A typical example is shown.

o A AR e o
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" IMPORTANT ENGINE INFORMATION

:r's o) » \((_ P RK‘N H'B R
% Parldins  PERINAEIBALRA

ENG!NE FAMILY .
ENGINE TYPE : DISPL :

'ADVERTISED POWER - Kw at rpm
THIS ENGINE CONFORMS TO U.S. EPA
AND CALIFORNIA REGULATIONS FOR OFF-ROAD
COMPRESSION-IGNITION ENGINES, |

DIESEL FUEL ONLY
INLET/EXH.VALVE CLEARANCE : 0.2mm COLD
LOW IDLE ; pm

ADJUST IDLE SPEED WITH ENGINE AT NORMAL
OPERATING TEMPERATURE, ACCESSORIES OFF,
AND TRANSMISSION IN NEUTRAL,
TUNE-UP BY AUTHORISED SHOP ONLY.
EC NRMM No.:

Hiustration 19 g01098670
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Operation Section

Lifting and Storage

02164186

Engine Lifting

WHustration 20 g01097527

NOTICE
Never bend the eyebolts and the brackets. Only load
the eyebaolts and the brackets under tension. Remem-
ber that the capacity of an eyebolt is less as the angle
between the supporting members and the object be-
comes less than 90 degrees.

When it is necessary to remove a component at an
angle, only use a link bracket that is properly rated for
the weight.

Use a hoist to remove heavy components. Use

an adjustable lifting beam to lift the engine. All
supporting members (chains and cables) should be
parallel to each other. The chains and cables should
be perpendicular to the top of the object that is being
lifted.

23

Some removals require lifting the fixtures in order to
obtain correct balance and safety.

To remove the engine ONLY, use the lifting eyes that
are on the engine.

Lifting eyes are designed and installed for specific
engine arrangements. Alterations to the lifting eyes
and/or the engine make the lifting eyes and the lifting
fixtures obsolete. If alterations are made, ensure
that correct lifting devices are provided. Consult
your Perkins dealer or your Perkins distributor for
information regarding fixtures for correct engine
lifting.

02134814

Engine Storage

If the engine will not be started for several weeks, the
lubricating oil will drain from the cylinder walls and
from the piston rings. Rust can form on the cylinder
walls. Rust on the cylinder walls will cause increased
engine wear and a reduction in engine service life.

Lubrication System

To help prevent excessive engine wear, use the
following guidelines:

Complete all of the lubrication recommendations that
are listed in this Operation and Maintenance Manual,
“Maintenance Interval Schedule” (Maintenance
Section).

If an engine is out of operation and if use of the engine
is not planned, special precautions should be made.

If the engine will be stored for more than one month,

a complete protection procedure is recommended.

Use the following guidelines :
= Completely clean the outside of the engine.

« Drain the fuel system completely and refill
the system with preservative fuel. 1772204
POWERPART Lay-Up 1 can be mixed with
the normal fuel in order to change the fuel into
preservative fuel.

« If preservative fuel is not available, the fuel system
can be filled with normal fuel. This fuel must be
discarded at the end of the storage period together
with the fuel filter elements.

+ Operate the engine until the engine reaches
normal operating temperature. Stop any leaks from
fuel, lubricating oil or air systems. Stop the engine
and drain the lubricating oil from the oil pan.
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Exhaust System

« Remove the exhaust pipe. Spray 1762811
POWERPART Lay-Up 2 into the turbocharger. The
duration of the spray is printed on the container.
Seal the turbocharger with waterproof tape.

General ltems

« If the lubricating il filler is installed on the valve
mechanism cover, remove the filler cap. If the
lubricating oil filer cap is not installed on the valve
mechanism cover, remove the valve mechanism
cover. Spray 1762811 POWERPART Lay-Up 2
around the rocker shaft assembly. Replace the
filler cap or the valve mechanism cover.

+ Seal the vent of the fuel tank or the fuel filler cap
with waterproof tape.

« Remove the alternator drive belts and put the drive
belts into storage.

« In order to prevent corrosion, spray the engine with
1734115 POWERPART Lay-Up 3. Do not spray
the area inside the alternator.

When the engine protection has been completed in
accordance with these instructions, this ensures that
no corrosion will occur. Perkins are not responsible
for damage which may occur when an engine is in
storage after a period in service.

Your Perkins dealer or your Perkins distributor can

assist in preparing the engine for extended storage
periods.
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Gauges and Indicators

02216960

Gauges and Indicators

Your engine may not have the same gauges or all of
the gauges that are described. For more information
about the gauge package, see the OEM information.

Gauges provide indications of engine performance.
Ensure that the gauges are in good working order.
Determine the normal operating range by observing
the gauges over a period of time.

Noticeable changes in gauge readings indicate
potential gauge or engine problems. Problems may
also be indicated by gauge readings that change
even if the readings are within specifications.
Determine and correct the cause of any significant
change in the readings. Consult your Perkins dealer
or your Perkins distributor for assistance.

NOTICE
If no oil pressure is indicated, STOP the engine. If
maximum coolant temperature is exceeded, STOP

the engine. Engine damage can result.
should be greatest after a cold engine is
started. The typical engine oil pressure with

SAE10W30 is 207 to 413 kPa (30 to 60 psi) at rated
rpm.

Engine Oil Pressure - The oil pressure

A lower oil pressure is normal at low idle. If the load
is stable and the gauge reading changes, perform
the following procedure:

1. Remove the load.

2. Reduce engine speed to low idle.

3. Check and maintain the ail level.

. Jacket Water Coolant Temperature —
Typical temperature range is 71 to 96°C
(160 to 205°F). The maximum allowable
temperature with the pressurized cooling system
at 90 kPa (13 psi) is 110°C (230°F). Higher
temperatures may occur under certain conditions.
The water temperature reading may vary according
to load. The reading should never exceed the boiling
point for the pressurized system that is being used.

If the engine is operating above the narmal range
and steam becomes apparent, perform the following
procedure:
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1. Reduce the load and the engine rpm.
2. Inspect the cooling system for leaks.

3. Determine if the engine must be shut down
immediately or if the engine can be cooled by

reducing the load.
speed (rpm). When the throttle control lever

= is moved to the full throttle position without
load, the engine is running at high idle. The engine is
running at the full load rpm when the throttle control
lever is at the full throttle position with maximum
rated load.

Tachometer — This gauge indicates engine

NOTICE
To help prevent engine damage, never exceed the
high idle rpm. Overspeeding can result in serious
damage to the engine. The engine can be operated
at high idle without damage, but should never be

allowed to exceed high idle rpm.
@ amount of charge or discharge in the
battery charging circuit. Operation of the
indicator should be to the right side of “0” (zero).
level in the fuel tank. The fuel level gauge
I operates when the “START/STOP” switch
is in the “ON” position.

Ammeter — This gauge indicates the

Fuel Level — This gauge indicates the fuel

Service Hour Meter — The gauge indicates
operating time of the engine.
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Features and Controls

02224052

Fuel Shutoff

The fuel shutoff solencid is located on the governor
or the fuel shutoff solencid is located on the fuel
injection pump. When the fuel shutoff solenoid is
activated, the solenoid moves the fuel rack “OFF".
The fuel shutoff solenoid moves the fuel rack directly
or the fuel shutoff solenoid moves the fuel rack
through the governor.
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Engine Starting

02194223

Before Starting Engine

Before the engine is started, perform the required
daily maintenance and any other periodic
maintenance that is due. Refer to the Operation
and Maintenance Manual, "Maintenance Interval
Schedule” for more information.

« For the maximum service life of the engine, make a
thorough inspection within the engine compartment
before the engine is started. Look for the following
items: oil leaks, coolant leaks, loose bolts, and
excessive dirt and/or grease. Remove any excess
dirt and/or grease buildup. Repair any faults that
were identified during the inspection.

« Inspect the cooling system hoses for cracks and
for loose clamps.

« Inspect the alternator and accessory drive belts for
cracks, breaks, and other damage.

« Inspect the wiring for loose connections and for
worn wires or frayed wires.

+ Check the fuel supply. Drain water from the water
separator (if equipped). Open the fuel supply valve
(if equipped).

NOTICE
All valves in the fuel return line must be open before
and during engine operation to help prevent high fuel
pressure. High fuel pressure may cause filter housing
failure or other damage.

if the engine has not been started for several weeks,
fuel may have drained from the fuel system. Air
may have entered the filter housing. Also, when fuel
filters have been changed, some air pockets will be
trapped in the engine. In these instances, prime the
fuel system. Refer to the Operation and Maintenance
Manual, “Fuel System - Prime” for more information
on priming the fuel system.

A\ WARNING

Engine exhaust contains products of combustion
which may be harmful to your health. Always start
and operate the engine in a well ventilated area
and, if in an enclosed area, vent the exhaust to the
outside.
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+ Do not start the engirie or move any of the controls
if there is a “DO NOT OPERATE" warning tag or
similar warning tag attached to the start switch or
to the controls.

« Ensure that the areas around the rotating parts are
clear.

« All of the guards must be put in place. Check for
damaged guards or for missing guards. Repair
any damaged guards. Replace damaged guards
and/or missing guards.

» Disconnect any battery chargers that are not
protected against the high current drain that
is created when the electric starting motor is
engaged. Check electrical cables and check the
battery for poor connections and for corrosion.

+ Reset all of the shutoffs or alarm components (if
equipped).

» Check the engine lubrication oil level. Maintain the
oil level between the “ADD” mark and the "FULL"
mark on the engine oil level gauge.

» Check the coolant level. Observe the coolant level
in the header tank (if equipped). Maintain the
coolant level to the “FULL” mark on the header
tank.

« If the engine is not equipped with a header tank
maintain the coolant level within 13 mm (0.5 inch)
of the bottom of the filler pipe. If the engine is
equipped with a sight glass, maintain the coolant
tevel in the sight glass.

+ Observe the air cleaner service indicator (if
equipped). Service the air cleaner when the yellow
diaphragm enters the red zone, or when the red
piston locks in the visible position.

+ Ensure that any equipment that is driven by the
engine has been disengaged from the engine.
Minimize electrical loads or remove any electrical
loads.

02135610

Starting the Engine

4\ WARNING

Do not use aerosol types of starting aids such as
ether. Such use could result in an explosion and
personal injury.
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Refer to the OEM manual for your type of controls.
Use the following procedure to start the engine.

1. Move the throttle lever to the full throttle position
before you start the engine.

NOTICE
Do not operate the glow plugs for more than 60 sec-
onds at one time. Damage to the glow plugs could oc-
cur.

2. Turn the engine start switch to the HEAT position.
Hold the engine start switch in the HEAT position
for 6 seconds untli the glow plug indicator light
illuminates. This will activate the glow plugs and
aid in the starting of the engine.

NOTICE
Do not crank the engine for more than 30 seconds.
Allow the electric starting motor to cool for two minutes
before cranking the engine again.

3. While the glow plug indicator light is illuminated,
turn the engine start switch to the START position
and crank the engine.

4. When the engine starts, release the engine start
switch.

5. Slowly move the throttle lever to the low idle
position and allow the engine to idle. Refer to
the Operation and Maintenance Manual, "After
Starting Engine” topic.

Note: if the glow plug indicator light illuminates
rapidly for 2 to 3 seconds, or if the glow plug indicator
light fails to illuminate, a malfunction exists in the cold
start system. Do not use ether or other starting fiuids
to start the engine.

6. If the engine does not start, release the engine
start switch and allow the electric starting motor to
cool. Then, repeat steps 2 through step 5.

7. Turn the engine start switch to the OFF position in
order to stop the engine.
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02177935

Starting with Jump Start
Cables

A\ WARNING

Improper jump start cable connections can cause
an explosion resulting in personal injury.

Prevent sparks near the batteries. Sparks could
cause vapors to explode. Do not allow jump start
cable ends to contact each other or the engine.

Note: If it is possible, first diagnose the reason
for the starting failure. Make any necessary
repairs. If the engine will not start only due to
the condition of the battery, either charge the
battery, or start the engine with jump start cables.
The condition of the battery can be rechecked
after the engine has been switched OFF.

NOTICE
Using a battery source with the same voltage as the
electric starting motor. Use ONLY equal voltage for
jump starting. The use of higher voltage will damage
the electrical system.

Do not reverse the battery cables. The alternator can
be damaged. Attach ground cable last and remove
first.

When using an external electrical source to start the
engine, turn the generator set control switch to the
“OFF" position. Turn all electrical accessories OFF be-
fore attaching the jump start cables.

Ensure that the main power switch is in the OFF posi-
tion before attaching the jump start cables to the en-
gine being started.

1. Turn the start switch to the OFF position. Turn off
all the engine’s accessories.

2. Connect one positive end of the jump start cable
to the positive cable terminal of the discharged
battery. Connect the other positive end of the jump
start cable to the positive cable terminal of the
electrical source.
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3. Connect one negative end of the jump start cable
to the negative cable terminal of the electrical
source. Connect the other negative end of the
jump start cable to the engine block or to the
chassis ground. This procedure helps to prevent
potential sparks from igniting the combustible
gases that are produced by some batteries.

4. Start the engine.

5. Immediately after the stalled engine is started,
disconnect the jump start cables in reverse order.

After jump starting, the alternator may not be able to
fully recharge batteries that are severely discharged.
The batteries must be replaced or charged to the
correct voltage with a battery charger after the engine
is stopped. Many batteries which are considered
unusable are still rechargeable. Refer to Operation
and Maintenance Manual, "Battery - Replace” and
Testing and Adjusting Manual, “Battery - Test".

101903609

After Starting Engine

Note: In temperatures from 0 to 60°C (32 to 140°F),
the warm-up time is approximately three minutes. In
temperatures below 0°C (32°F), additional warm-up
time may be required.

When the engine idles during warm-up, observe the
following conditions;

s Check for any fluid or for any air leaks at idle rpm
and at one-half full rpm (no load on the engine)
before operating the engine under load. This is not
possible in some applications.

= Operate the engine at low idle until all systems.
achieve operating temperatures. Check all gauges
during the warm-up period.

Note: Gauge readings should be observed and

the data should be recorded frequently while the
engine is operating. Comparing the data over time
will help to determine normal readings for each
gauge. Comparing data over time will also help
detect abnormal operating developments. Significant
changes in the readings should be investigated.

- 238
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02176671

Engine Operation

Correct operation and maintenance are key factors
in obtaining the maximum life and economy of

the engine. If the directions in the Operation and
Maintenance Manual are followed, costs can be
minimized and engine service life can be maximized.

The engine can be operated at the rated rpm after the
engine reaches operating temperature. The engine
will reach normal operating temperature sooner
during a low engine speed (rpm) and during a low
power demand. This procedure is more effective than
idling the engine at no load. The engine should reach
operating temperature in a few minutes.

Gauge readings should be observed and the data
should be recorded frequently while the engine

is operating. Comparing the data over time will
help to determine normal readings for each gauge.
Comparing data over time will also help detect
abnormal operating developments. Significant
changes in the readings should be investigated.
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Fuel Conservation Practices

The efficiency of the engine can affect the fuel
economy. Perkins design and technology in
manufacturing provides maximum fuel efficiency in
all applications. Follow the recommended procedures
in order to attain optimum performance for the life

of the engine.

+ Avoid spilling fuel.

Fuel expands when the fuel is warmed up. The fuel
may overflow from the fuel tank. Inspect fuel lines for
leaks. Repair the fuel lines, as needed.

» Be aware of the properties of the different fuels.
Use only the recommended fuels,

« Avoid unnecessary idling.

Shut off the engine rather than idle for long periods of
time.

« Observe the service indicator frequently. Keep the
air cleaner elements clean.

+ Maintain a good electrical system,

One damaged battery cell wiill overwork the alternator.
This will consume excess power and excess fuel.

s Ensure that the drive belts are correctly adjusted.
The drive belts should be in good condition.

= Ensure that all of the connections of the hoses are
tight. The connections should not leak.

+ Ensure that the driven equipment is in good
working order.

» Cold engines consume excess fuel. Utilize heat
from the jacket water system and the exhaust
system, when possible. Keep cooling system
components clean and keep cooling system
components in good repair. Never operate the
engine without water temperature regulators.
All of these items will help maintain operating
temperatures.
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Engine Stopping

1935185

Stopping the Engine

NOTICE
Stopping the engine immediately after it has been
working under load, can resuit in overheating and ac-
celerated wear of the engine components.

Avoid accelerating the engine prior to shutting it down.

Avoiding hot engine shutdowns will maximize tur-
bocharger shaft and bearing life.

Note: Individual applications will have different
control systems. Ensure that the shutoff procedures
are understood. Use the following general guidelines
in order to stop the engine.

1. Remove the load from the engine. Reduce the
engine speed (rpm) to low idle. Perform this
procedure for five to six minutes in order to cool
the engine.

2. Stop the engine after the cool down period
according to the shutoff system on the engine and
turn the ignition key switch to the OFF position.
if necessary, refer to the instructions that are
provided by the OEM.

01903586

Emergency Stopping

NOTICE
Emergency shutoff controls are for EMERGENCY use
ONLY. DO NOT use emergency shutoff devices or
controls for normal stopping procedure.

The OEM may have equipped the application with
an emergency stop button. For more information
about the emergency stop button, refer to the OEM
information.

Ensure that any components for the external system

that support the engine operation are secured after
the engine is stopped.
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02176672

After Stopping Engine

Note: Before you check the engine oil, do not operate
the engine for at least 10 minutes in order to allow
the engine oil to return to the oil pan.

« Check the crankcase oil level. Maintain the oil level
between the “MIN” mark and the “MAX" mark on
the engine oil level gauge.

« If necessary, perform minor adjustments. Repair
any leaks and tighten any loose bolts.

« [f the engine is equipped with a service hour meter,
note the reading. Perform the maintenance that
is in the Operation and Maintenance Manual,
“Maintenance interval Schedule”.

« Fili the fuel tank in order to help prevent
accumulation of moisture in the fuel. Do not overfill
the fuel tank.

NOTICE
Only use antifreeze/coolant mixtures recommended in
the Coolant Specifications that are in the Operation
and Maintenance Manual. Failure to do so can cause
engine damage.

= Allow the engine to cool. Check the coolant level.

+ |f freezing temperatures are expected, check
the coolant for correct antifreeze protection. The
cooling system must be protected against freezing
to the lowest expected outside temperature. Add
the correct coolant/water mixture, if necessary.

» Perform all required periodic maintenance on all
driven equipment. This maintenance is outlined in
the instructions from the OEM.
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Cold Weather Operation
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Cold Weather Operation

Perkins Diesel Engines can operate effectively in
cold weather. During cold weather, the starting and
the operation of the diesel engine is dependent on
the following items:

« The type of fuel that is used

The viscosity of the engine oil

The operation of the glow plugs or the operation of
the air inlet heater

Optional Cold starting aid

The purpose of this section will cover the following
information:

« Explain potential problems that are caused by cold
weather operation.

« Suggest steps which can be taken in order to
minimize starting problems and operating problems
when the ambient air temperature is colder than
0 to ~55 °C (32 to -67 °F).

The operation and maintenance of an engine in
freezing temperatures is complex. This is because
of the following conditions: the unlimited differences
in weather conditions, engine applications, and

the supplies that are available in your area. These
factors and recommendations from your Perkins
dealer or your Perkins distributor are based on past
proven practices. The information that is contained in
this section should be combined in order to provide
guidelines for cold weather operations.

Hints for Cold Weather Operation

« If the engine will start, operate the engine until a
minimum operating temperature of 71 °C (160 °F)
is achieved. Achieving operating temperature will
help prevent the intake valves and exhaust valves
from sticking.

« The cooling system and the lubrication system
for the engine do not lose heat immediately upon
shutdown, This means that an engine can be shut
down for a few hours and the engine can still have
the ability to start readily. If the engine is shut
down for at least eight hours, the engine shouid be
considered cooled to outside temperature.
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Install the correct lubricant in each compartment
before the beginning of cold weather.

Check all rubber parts (hoses, fan drive belts, etc)
weekly.

-

Check all electrical wiring and connections for any
fraying or damaged insulation.

Keep all batteries fully charged and warm.

Fill the fuel tank at the end of each shift.

*

Check the air cleaners and the air intake daily.
Check the air intake more often when you operate
in snow.

46 WARNING

Personal injury or property damage can result
from alcohol or starting fluids.

Alcohol or starting fluids are highly flammable and
toxic and if improperly stored could result in injury
or property damage.

| A\ WARNING

Do not use aerosol types of starting alds such as
ether. Such use could result in an explosion and
personal injury.

« For jump starting with cables in cold weather,
refer to the Operation and Maintenance Manual,
“Starting with Jump Start Cables.” for instructions.

Viscosity of the Engine Lubrication
Oil

Correct engine oil viscosity is essential. Qil viscosity
affects the amount of torque that is needed to
crank the engine. Refer to this Operation and
Maintenance Manual, “Fluid Recommendations” for
the recommended viscosity of oil,

Recommendations for the Coolant

Provide cooling system protection for the lowest
expected outside temperature. Refer to this Operation
and Maintenance Manual, “Fluid Recommendations”
for the recommended coolant mixture.

In cold weather, check the coolant often for the
correct glycol concentration in order to ensure
adequate freeze protection.
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Engine Block Heaters

Engine block heaters (if equipped) heat the
engine jacket water that surrounds the combustion
chambers. This provides the following functions:

» Startability is improved.
« Warm up time is reduced.

An electric block heater can be activated once
the engine is stopped. An effective block heater
is typically a 1250/1500 W unit. Consult your
Perkins dealer or your Perkins distributor for more
information.

ldling the Engine

When idling after the engine is started in cold
weather, increase the engine rpm from 1000 to 1200
rpm. This will warm up the engine more quickly.
Maintaining an elevated low idle speed for extended
periods will be easier with the installation of a hand
throttle. The engine should not be “raced” in order to
speed up the warm up process.

While the engine is idling, the application of a light
load (parasitic load) will assist in maintaining the
minimum operating temperature. The minimum
operating temperature is 71 °C (160 °F).

Recommendations for Coolant
Warm Up

Warm up an engine that has cooled below normal
operating temperatures due to inactivity. This should
be performed before the engine is returned to full
operation. During operation in very cold temperature
conditions, damage to engine valve mechanisms can
result from engine operation for short intervals. This
can happen if the engine is started and the engine is
stopped many times without being operated in order
to warm up completely.

When the engine is operated below normal operating
temperatures, fuel and oil are not completely burned
in the combustion chamber. This fuel and oil causes
soft carbon deposits to form on the valve stems.
Generally, the deposits do not cause problems and
the deposits are burned off during operation at
normal engine operating temperatures.

When the engine is started and the engine is stopped
many times without being operated in order to warm
up completely, the carbon deposits become thicker.
This will cause the following problems:

« Free operation of the valves is prevented.

+ Valves become stuck.
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* Pushrods are bent.

« Other damage to valve train components can
result.

For this reason, when the engine is started,

the engine must be operated until the coolant
temperature is 71 °C (180 °F) minimum. Carbon
deposits on the valve stems will be kept at a minimum
and the free operation of the valves and the valve
components will be maintained.

In addition, the engine must be thoroughly warmed in
order to keep other engine parts in better condition
and the service life of the engine will be generally
extended. Lubrication will be improved. There will be
less acid and less sludge in the oil. This will provide
longer service life for the engine bearings, the piston
rings, and other parts. However, limit unnecessary
idle time to ten minutes in order to reduce wear and
unnecessary fuel consumption.

Purge Valve and Insulated Heater Lines

The engine is equipped with a water temperature
regulator in order to allow the engine to reach the
correct operating temperature quickly. The water
temperature regulator remains in the closed position
until the jacket water coolant temperature has
reached the engine’s operating temperature. The
jacket water circulates from the top of the cylinder
block, to the water temperature regulator housing,
and back to the bottom of the cylinder block via the
bypass. The water temperature regulator allows
some flow of water and/or air to pass through the
water temperature regulator in order to ensure a
continuous flow of coolant within the cylinder block.
This is achieved via a small “jiggle” valve in the
water temperature regulator. The water temperature
regulator moves to the open position when the jacket
water coolant temperature has reached the correct
operating temperature. The water temperature
regulator moves to the open position in order to allow
the passage of the coolant through the radiator to
dissipate excess heat.

The above procedure is good for normal engine
operating conditions in temperate climates. During
periods of operations in a cold climate with a light
engine load, the coolant must bypass the radiator in
order to help prevent excessive cooling of the engine.
Coolant that passes through the radiator must be
minimized in order to maintain the engine operating
temperature in cold weather.

Excessive cooling of the engine can be prevented
by a valve that allows unnecessary coolant fiow to
be diverted from the water temperature reguliator
and back to the bottom of the engine block without
passing through the radiator.
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Note: Perkins discourages the use of all airflow
restriction devices such as radiator shutters.
Restriction of the airflow can result in the following:
high exhaust temperatures, power loss, excessive
fan usage, and reduction in fuel economy.

Cab heater lines for very cold weather are also
beneficial. These lines provide more available heat
from the coolant to the cab. The feed from the engine
and the return lines from the cab should be insulated
in order to reduce heat loss to the outside air.

Insulating the Air Inlet and Engine
Compartment

When temperatures below -18 °C (-0 °F) will be
frequently encountered, an air cleaner inlet that

is located in the engine compartment may be
specified. An air cleaner that is located in the engine
compartment may also minimize the entry of snow
into the air cleaner. Also, heat that is rejected by the
engine helps to warm the intake air.

Additional heat can be retained around the engine by
insulating the engine compartment.

02200474

Fuel and the Effect from Cold
Weather

Note: Only use grades of fuel that are recommended
by Perkins. Refer to this Operation and Maintenance
Manual, “Fluid Recommendations”.

The following fuels can be used for the Perkins 400
Series engine.

« Group 1

« Group 2

« Group 3

« Special Fuels

Perkins prefer only Group 1 and Group 2 fuels for
use in 400 Series engines. Group 3 fuels include Low
Temperature Fuels and Aviation Kerosene Fuels.
Note: Group 3 fuels reduce the life of the engine. The
use of Group 3 fuels is not covered by the Perkins

warranty.

Special fuels include Biofuel.
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Group 1 fuels are the preferred Group of Fuels for
general use by Perkins. Group 1 fuels maximize
engine life and engine performance. Group 1 fuels
are usually less available than Group 2 fuels.
Frequently, Group 1 fuels are not available in colder
climates during the winter.

Note: Group 2 fuels must have a maximum wear
scar of 650 micrometers (HFRR to 1ISO 12156-1).

Group 2 fuels are considered acceptable for issues
of warranty. This group of fuels may reduce the life
of the engine, the engine’s maximum power, and the
engine’s fuel efficiency.

When Group 2 diesel fuels are used the following
components provide a means of minimizing problems
in cold weather:

-

Glow plugs (if equipped)

« Engine coolant heaters, which may be an OEM
option

Fuel heaters, which may be an OEM option
 Fuel line insulation, which may be an OEM option

There are three major differences between Group
1 fuels and Group 2 fuels. Group 1 fuels have the
following different characteristics to Group 2 fuels.

= Alower cloud point
» A lower pour point
» A higher rating of kJ (BTU) per unit volume of fuel

The cloud point is the temperature when a cloud of
wax crystals begins to form in the fuel. These crystals
can cause the fuel filters to plug. The pour point is
the temperature when diesel fuel will thicken. The
diesel fuel becomes more resistant to flow through
fuel pumps and through the fuel lines.

Be aware of these values when diesel fuel is
purchased. Consider the average ambient air
temperature for the engine's application. Engines
that are fueled in one climate may not operate well if
the engines are moved to another climate. Problems
can result due to changes in temperature.

Before troubleshocting for low power or for poor
performance in the winter, check the type of fuel that
is being used.

Low temperature fuels may be available for engine
operation at temperatures below 0 °C (32 °F). These
fuels fimit the formation of wax in the fuel at low
temperatures. Wax in the fuel may prevent the flow
of the fuel through the fuel filters.
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For more information on cold weather operation, refer
to the Operation and Maintenance Manual, “Cold
Weather Operation and Fuel Related Components in
Cold Weather”.
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Fuel Related Components in
Cold Weather

Fuel Tanks

Condensation can form in partially filled fuel tanks.
Top off the fuel tanks after you operate the engine.

Fuel tanks should contain some provision for draining
water and sediment from the bottom of the tanks.
Some fuel tanks use supply pipes that allow water
and sediment to settle beiow the end of the fuel

supply pipe.

Some fuel tanks use supply lines that take fuel
directly from the bottomn of the tank. If the engine is
equipped with this system, regular maintenance of
the fuel system filter is important.

Drain the water and sediment from any fuel storage
tank at the following intervals: weekly, oil changes,
and refueling of the fuel tank. This will help prevent
water and/or sediment from being pumped from the
fuel storage tank and into the engine fuel tank.

Fuel Filters

it is possible that a primary fuel filter is installed
between the fuel tank and the engine fuel inlet. After
you change the fuel filter, always prime the fuel
system in order to remove air bubbles from the fuel
system. Refer to the Operation and Maintenance
Manual in the Maintenance Section for more
information on priming the fuel system.

The micron rating and the location of a primary fuel
filter is important in cold weather operation. The
primary fuel filter and the fuel supply line are the most
common components that are affected by cold fuel.

Fuel Heaters

Note: The OEM may equip the application with fuel
heaters. If this is the case, disconnect an electric type
of fuel heater in warm weather in order to prevent
overheating of the fuel. If the type of fuel heater is a
heat exchanger, the OEM should have included a
bypass for warm weather. Ensure that the bypass is
operational during warm weather in order to prevent
overheating of the fuel.

For more information about fuel heaters (if equipped),
refer to the OEM information.
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Refill Capacities

Lubrication System

The refill capacities for the engine crankcase

reflect the approximate capacity of the crankcase

or sump plus standard oil filters. Auxiliary oil filter
systems will require additional oil. Refer to the OEM
specifications for the capacity of the auxiliary oil filter.
Refer to the Operation and Maintenance Manuali,
“Maintenance Section” for more information on
Lubricant Specifications.

402C-05 Engine

Tabie 8
o

« 402C-05 Engine |
| Refill Capacities

, Compartment or System Minimum | Maximum j
’ Crankcase Oil Sump® 161 L (7-2011 q[t-) 1

(1.7 qt) i
!
5

’{ . o
{ Total Lubrication System@

(1) These values are the approximate capacities for the crankcase
oil sump which includes the standard factory installed oil filters.
Engines with auxiliary oil filters will require additional oil. Refer
to the OEM specifications for the capacity of the auxitiary oil
fitter,

The Total Lubrication System includes the capacity for the
Crankcase Oil Sump plus the capacity of factory installed oil
filters and other filters added to the lubrication system. Enter
the value for the capacity of the Total Lubrication System in
this row.

&
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403C-07 Engine

Table 9

403C-07 Engine
Refill Capacities

Compartment or System Minimum | Maximum
) 235L 3.06 L
Crankcase Oil Sump® (2.5 qt) (3.2 qt)

Total Lubrication System®

(1} These values are the approximate capacities for the crankcase
oil sump which includes the standard factory installed oil filters.
Engines with auxiliary oil filters will require additional oil. Refer
to the OEM specifications for the capacity of the auxiliary oil
filter,

The Total Lubrication System includes the capacity for the
Crankcase Oil Sump plus the capacity of factory instatled oil
filters and other filters added to the lubrication system. Enter
the value for the capacity of the Total Lubrication System in
this row.

=

403C-11 Engine

Table 10

] 403C-11 Engine
: Refill Capacities

i

? Compartment or System Minimum | Maximum |
rw . 34 L 49 L

! . n . .

; Crankcase Oil Sumpt (3.6 qt) (5.2 qt)

|

Total Lubrication System®

(1) These values are the approximate capacities for the crankcase
oil sump which includes the standard factory installed oil filters.
Engines with auxiliary oil filters will require additional oil. Refer
to the OEM specifications for the capacity of the auxiliary oil
fitter.

The Total Lubrication System includes the capacity for the
Crankcase Oil Sump plus the capacity of factory installed oil
fiiters and other filters added to the lubrication system. Enter
the value for the capacity of the Total Lubrication System in
this row.

¥4

403C-15 Engine

Table 11

403C-15 Engine |
Refill Capacities

Compartment or System Minimum | Maximum
. 45 L 6 L
1)
Crankcase Oil Sumpt (4.8 qt) (6.3 qt)

Total Lubrication System®@

(1Y These values are the approximate capacities for the crankcase
oil sump which includes the standard factory installed oil filters.
Engines with auxiliary oil fiiters will require additional oil. Refer
to the OEM specifications for the capacity of the auxiliary oil
filter.

2) The Total Lubrication System includes the capacity for the
Crankcase Oil Sump plus the capacity of factory installed oil
filters and other filters added to the lubrication system. Enter
the value for the capacity of the Total Lubrication System in
this row.
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404C-15 Engine

Table 12

404C-15 Engine
Refill Capacities

Comp:;rtment or System Minimum | Maximum f
f 41 L 65L |
Crankcase Oil Sump® 4.3 qt) 6.9 qt)

i Total Lubrication System®

(1) These values are the approximate capacities for the crankcase
oil sump which includes the standard factory installed oil filters.
Engines with auxiliary oil filters will require additional oil. Refer
to the OEM specifications for the capacity of the auxiliary oil
filter.

The Total Lubrication System includes the capacity for the
Crankcase Oil Sump plus the capacity of factory installed oil
fiters and other filters added fo the lubrication system. Enter
the value for the capacity of the Total Lubrication System in
this row.

[

404C-22 and 404C-22T Engine

Table 13

404C-22 and 404C-22T Engine
Refill Capacities

Compartment or System Minimum | Maximum
. 89 L 106 L
Crankcase Oil Sump (9.4 qt) (11.2 qt)
Total Lubrication System@ |

(1) More than one style of sump may be used on these engines.
Use these values to estimate the refill capacity. Use the engine
oil level gauge to fill the engine to the correct oil level. Record
the resul! in this table. These values are the approximate
capacities for the Crankcase Oil Sump which includes the
standard factory installed oil filters. Engines with auxiliary oil
filters will require additional oil. Refer to the OEM specifications
for the capacity of the auxiliary oil filter.

The Total Lubrication System includes the capacity for the
Crankcase Oil Sump plus the capacity of factory installed oit
filters and other filters added to the lubrication system. Enter
the value for the capacity of the Total Lubrication System in
this row.

(2

Cooling System

To maintain the cooling system, the Total Cooling
System capacity must be known. The approximate
capacity is for the engine cooling system. External
System capacities will vary among applications. Refer
to the OEM specifications for the External System
capacity. This capacity information will be needed in
order to determine the amount of coolant/antifreeze
that is required for the Total Cooling System.
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. Engine Only 1.1 1.2

402C-05 Engine

Table 14

402C-05 Engine
Refill Capacities

Compartment or System Liters. Quarts

' External Systern Per OEM®

Total Cooling System@

() The External System includes a radiator or an expansion
tank with the following components: heat exchanger and
piping. Refer to the OEM specifications. Enter the value for the
capacity of the External System in this row.

@) The Total Cooling System capacity includes the capacity of
the Engine plus the External System. Enter the value for the
capacity of the Total Cooling System in this row.

403C-07 Engine

Table 15

403C.07 Engine
Refill Capacities

Liters | Quarts
! Engine Only 1.2 1.3
External System Per OEM®

Total Cooling System®

Compartment or System

(1 The External System includes a radiator or an expansion
tank with the following components: heat exchanger and
piping. Refer to the OEM specifications. Enter the value for the
capacity of the External System in this row.

{2} The Total Cooling System capacity includes the capacity of
the Engine plus the External System. Enter the value for the
capacity of the Total Cooling System in this row.

403C-11 Engine

Table 16

403C-11 Engine
Refill Capacities

Quarts
Engine Only 1.9 2.0
External System Per OEM®

Compartment or System Liters

Total Cooling System®@

() The External System includes a radiator or an expansion
tank with the following components: heat exchanger and
piping. Refer to the OEM specifications. Enter the value for the
capacity of the External System in this row.

(2) The Total Cooling System capacity includes the capacity of
the Engine plus the External System. Enter the value for the
capacity of the Total Cooling System in this row.
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403C-15 Engine

Table 17

I 403C-15 Engine
Refill Capacities

Compartment or System Liters Quarts

Engine Only 2.6 27

External System Per OEM®

"Total Cooling System@

(1) The External System includes a radiator or an expansion
tank with the following components: heat exchanger and
piping. Refer to the OEM specifications. Enter the value for the
capacity of the External System in this row.

2} The Total Cooling System capacity includes the capacity of
the Engine plus the External System. Enter the value for the
capacity of the Total Cooling System in this row.

404C-15 Engine

Table 18

404C-15 Engine
Refill Capacities

Compartment or System Liters Quarts

Engine Only 24 25

External System Per OEM®

Total Cooling System®@

(Y The Externat System includes a radiator or an expansion
tank with the following components: heat exchanger and
piping. Refer to the OEM specifications. Enter the value for the
capacity of the External System in this row.

(2) The Total Cooling System capacity includes the capacity of
the Engine plus the External System. Enter the value for the
capacity of the Total Cooling System in this row.

404C-22 and 404C-22T Engine

Table 19

404C-22 and 404C-22T Engine
Refill Capacities

Compartment or System Liters Quarts

Engine Only 3.6 3.8

External System Per OEM®

Total Cooling System®

(1) The External System includes a radiator or an expansion
tank with the following components: heat exchanger and
piping. Refer to the OEM specifications. Enter the value for the
capacity of the External System in this row.

2) The Total Cooling System capacity includes the capacity for
the Engine plus the External System. Enter the value for the
capacity of the Total Cooling System in this row.

239

02217660

Fluid Recommendations

General Lubricant Information

Because of government regulations regarding the
certification of exhaust emissions from the engine,
the lubricant recommendations must be followed.

Engine Manufacturers Association (EMA)
Oils

The “Engine Manufacturers Association
Recommended Guideline on Diesel Engine Qil" is
recognized by Perkins. For detailed information
about this guideline, see the latest edition of EMA
publication, “EMA DHD -1".

API Oils

The Engine Oif Licensing and Certification System by
the American Petroleum Institute (AP1) is recognized
by Perkins. For detailed information about this
system, see the latest edition of the “AP{ publication
No. 1509". Engine oils that bear the AP symbol are
authorized by API.

\

Mustration 22

Typical AP symbol

g0546535

Diesel engine oils CC, CD, CD-2, and CE have
not been API authorized classifications since 1
January 1996. Table 20 summarizes the status of
the classifications.
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Table 20
e API Classifications
Current Obsolete
CF-4, CG-4, CH-4 CE
T CF o CC, Cb
GF-2m CD-20

(1} The classifications CD-2 and American Petroleum institute
CF-2 are for two-cycle diesel engines. Perkins does not sell
engines that utilize CD-2 and APl CF-Z oils.

Terminology

Certain abbreviations follow the nomenclature of
“SAE J754". Some classifications follow “SAE J183”
abbreviations, and some classifications follow the
“EMA Recommended Guideline on Diesel Engine
Qil". In addition to Perkins definitions, there are other
definitions that will be of assistance in purchasing
lubricants. Recommended oil viscosities can be found
in this publication, “Fluid Recommendations/Engine
Oil” topic (Maintenance Section).

Engine Oil

Commercial Oils

The performance of commercial diesel engine

oils is based on American Petroleum Institute
(AP1) classifications. These API classifications are
developed in order to provide commercial lubricants
for a broad range of diesel engines that operate at
various conditions.

Only use commercial oils that meet the following
classifications:

« EMA DHD-1 multigrade oil (preferred oil)
+ AP| CH-4 multigrade oil (preferred oil)
+ ACEAES

in order to make the correct choice of a commercial
oil, refer to the following explanations:

EMA DHD-1 - The Engine Manufacturers
Association (EMA) has developed lubricant
recommendations as an alternative to the API oil
classification systern. DHD-1 is a Recommended
Guideline that defines a level of oil performance for
these types of diesel engines: high speed, four stroke
cycle, heavy-duty, and light duty. DHD-1 oils may
be used in Perkins engines when the following oils
are recommended: AP| CH-4, AP| CG-4, and API
CF-4. DHD-1 oils are intended to provide superior
performance in comparison to APl CG-4 and AP
CF-4,

)
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DHD-1 oils will meet the needs of high performance
Perkins diesel engines that are operating in many
applications. The tests and the test limits that are
used to define DHD-1 are similar to the new API
CH-4 classification. Therefore, these oils will also
meet the requirements for diesel engines that require
low emissions. DHD-1 oils are designed to control the
harmful effects of soot with improved wear resistance
and improved resistance to plugging of the oil filter.
These oils will also provide superior piston deposit
control for engines with either two-piece steel pistons
or aluminum pistons.

All DHD-1 oils must complete a full test program
with the base stock and with the viscosity grade of
the finished commercial oil. The use of “AP| Base
Oil interchange Guidelines” are not appropriate for
DHD-1 oils. This feature reduces the variation in
performance that can occur when base stocks are
changed in commercial oil formulations.

DHD-1 oils are recommended for use in extended oil
change interval programs that optimize the life of the
oil. These oil change interval programs are based
on oil analysis. DHD-1 oils are recommended for
conditions that demand a premium oil. Your Perkins
dealer or your Perkins distributor has the specific
guidelines for optimizing oil change intervals.

AP1 CH-4 - APl CH-4 oils were developed in order to
meet the requirements of the new high performance
diesel engines. Also, the oil was designed to

meet the requirements of the low emissions diesel
engines. APl CH-4 oils are also acceptable for use
in older diesel engines and in diesel engines that
use high sulfur diesel fuel. API CH-4 cils may be
used in Perkins engines that use AP| CG-4 and API
CF-4 oils. APl CH-4 oils will generally exceed the
performance of AP| CG-4 oils in the following criteria:
deposits on pistons, control of oil consumption, wear
of piston rings, valve train wear, viscosity control,
and corrosion.

Three new engine tests were developed for the API
CH-4 oil. The first test specifically evaluates deposits
on pistons for engines with the two-piece steel piston.
This test (piston deposit) also measures the control
of oil consumption. A second test is conducted

with moderate oil soot. The second test measures
the following criteria: wear of piston rings, wear of
cylinder liners, and resistance to corrosion. A third
new test measures the following characteristics with
high levels of soot in the oil: wear of the valve train,
resistance of the oil in plugging the oil filter, and
control of sludge.



40
Maintenance Section
Refili Capacities

SEBU7992-01

In addition to the new tests, API CH-4 oils have
tougher limits for viscosity control in applications that
generate high soot. The oils also have improved
oxidation resistance. APl CH-4 oils must pass an
additional test (piston deposit) for engines that use
aluminum pistons (single piece). Oil performance is
also established for engines that operate in areas
with high sulfur diesel fuel.

All of these improvements allow the APl CH-4

oil to achieve optimum oil change intervais. API
CH-4 oils are recommended for use in extended oil
change intervals. APl CH-4 oils are recommended
for conditions that demand a premium oil. Your
Perkins dealer or your Perkins distributor has specific
guidelines for optimizing oil change intervals.

Some commercial oils that meet the API
classifications may require reduced oil change
intervals. To determine the oil change interval, closely
monitor the condition of the oil and perform a wear
metal analysis.

NOTICE
Failure to follow these oil recommendations can cause
shortened engine service life due to deposits and/or
excessive wear.

Total Base Number (TBN) and Fuel Sulfur
Levels for Direct Injection (Dl) Diesel
Engines

The Total Base Number (TBN) for an oil depends on
the fuel sulfur level. For direct injection engines that
use distillate fuel, the minimum TBN of the new oil
must be 10 times the fuel sulfur level. The TBN is
defined by "ASTM D2896". The minimum TBN of the
oil is 5 regardless of fuel sulfur level. lllustration 23
demonstrates the TBN.
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liustration 23 900799818

(Y) TBN by "ASTM D2896"

(X} Percentage of fuel suifur by weight

(1) TBN of new oil

(2) Change the oil when the TBN deteriorates to 50 percent of
the original TBN.
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Use the following guidelines for fuel sulfur levels that
exceed 1.5 percent:

« Choose an oil with the highest TBN that meets one
of these classifications: EMA DHD-1 and AP| CH-4,

» Reduce the oil change interval. Base the oil
change interval on the oil analysis. Ensure that the
oil analysis includes the condition of the oil and
a wear metal analysis.

Excessive piston deposits can be produced by an oil
with a high TBN. These deposits can lead to a loss
of control of the oil consumption and to the polishing
of the cylinder bore.

NOTICE
Operating Direct Injection (DI) diesel engines with fuel
sulphur levels over 0.5 percent will require shortened
oil change intervals in order to help maintain adequate
wear protection.

Table 21

Percentage of Sulfur in
the fuel

Oil change interval

i Lower than 0.5 Normal
05t01.0

Greater than 1.0

0.75 of normal

0.50 of normal

Lubricant Viscosity Recommendations
for Direct Injection (DI) Diesel Engines

The correct SAE viscosity grade of oit is determined
by the minimum ambient temperature during

cold engine start-up, and the maximum ambient
temperature during engine operation.

Refer to Table 22 {minimum temperature) in order
to determine the required oil viscosity for starting a
cold engine.

Refer to Table 22 (maximum temperature) in order
to select the oil viscosity for engine operation at the
highest ambient temperature that is anticipated.

Generally, use the highest oil viscosity that is
available to meet the requirement for the temperature
at start-up.
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Table 22
Engine Oil Viscosity
EMA LRG-1 Ambient Temperature
APl CH-4
Viscosity Grade Minimum Maximum

SAE OW20 ~40 “C (-40 °F) 10 °C (50 °F)
SAE 0W30 -40 °C (-40 °F) 30 °C (86 °F)
SAE 0W40 ~40 °C (40 °F) 40 °C (104 °F)
SAE 5W30 -30 °C (-22 °F) 30 °C (86 °F)
SAE 5W40 -30 °C (-22 °F) 40 °C (104 °F)
SAE 10W30 ~20 °C (-4 °F) 40 °C (104 °F)

 SAE 15W40 | -10°C (14 °F) | 50 °C (122 °F)

Synthetic Base Stock Oils

Synthetic base oils are acceptable for use in
these engines if these oils meet the performance
requirements that are specified for the engine.

Synthetic base oils generally perform better than
conventional oils in the following two areas:

« Synthetic base oils have improved flow at low
temperatures especially in arctic conditions.

« Synthetic base oils have improved oxidation
stability especially at high operating temperatures.

Some synthetic base oils have performance
characteristics that enhance the service life of the
oil. Perkins does not recommend the automatic
extending of the cil change intervals for any type of
oil.

Re-refined Base Stock Oils

Re-refined base stock oils are acceptable for

use in Perkins engines if these oils meet the
performance requirements that are specified by
Perkins. Re-refined base stock oils can be used
exclusively in finished oil or in a combination with
new base stock oils. The US military specifications
and the specifications of other heavy equipment
manufacturers also aliow the use of re-refined base
stock oils that meet the same criteria.

The process that is used to make re-refined base
stock oil should adequately remove all wear metals
that are in the used oil and all the additives that
are in the used oil. The process that is used to
make re-refined base stock oil generally involves the
process of vacuum distillation and hydrotreating the
used oil. Filtering is adequate for the production of
high quality, re-refined base stock oil.

Lubricants for Cold Weather

When an engine is started and an engine is operated
in ambient temperatures below 20 °C (-4 °F), use
multigrade oils that are capable of flowing in low
temperatures.

These oils have lubricant viscosity grades of SAE
OW or SAE 5W.

When an engine is started and operated in ambient
temperatures below ~30 °C (-22 °F), use a synthetic
base stock multigrade oil with an OW viscosity grade
or with a 5W viscosity grade. Use an oil with a pour
point that is lower than =50 °C (-58 °F).

The number of acceptable lubricants is limited in
cold weather conditions. Perkins recommends the
following lubricants for use in cold weather conditions:

First Choice -~ Use oil with an EMA DHD-1
Recommended Guideline. Use a CH-4 oil that has
an AP license. The oil should be either SAE 0W20,
SAE 0W30, SAE 0W40, SAE 5W30, or SAE 5W40
lubricant viscosity grade.

Second Choice —~ Use an oil that has a CH-4
additive package. Although the oil has not been
tested for the requirements of the APl license, the oil
must be either SAE OW20, SAE 0W30, SAE 0W40,
SAE 5W30, or SAE 5W40.

NOTICE
Shortened engine service life could result if second
choice oils are used.

Aftermarket Qil Additives

Perkins does not recommend the use of aftermarket
additives in oil. It is not necessary to use aftermarket
additives in order to achieve the engine’s maximum
service life or rated performance. Fully formulated,
finished oils consist of base oils and of commercial
additive packages. These additive packages are
blended into the base oils at precise percentages in
order to help provide finished oils with performance
characteristics that meet industry standards.

There are no industry standard tests that evaluate
the performance or the compatibility of aftermarket

‘additives in finished oil. Aftermarket additives may

not be compatible with the finished oil’'s additive
package, which could lower the performance of the
finished oil. The aftermarket additive could fail to
mix with the finished oil. This could produce sludge
in the crankcase. Perkins discourages the use of
aftermarket additives in finished oils.

To achieve the best performance from a Perkins
engine, conform to the following guidelines:

24z
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« Select the correct oil, or a commercial oil that meets
the “EMA Recommended Guideline on Diesel
Engine Oil" or the recommended AP classification.

+ See the appropriate “Lubricant Viscosities” table in
order to find the correct oil viscosity grade for your
engine.

« At the specified interval, service the engine. Use
new oil and install a new oil filter.

+ Perform maintenance at the intervals that are
specified in the Operation and Maintenance
Manual, "Maintenance Interval Schedule”.

S-0-S Oil analysis

Some engines may be equipped with an oil sampling
valve. If S-O-S oil analysis is required the oil sampling
valve is used to obtain samples of the engine oil. The
S-0-S oil analysis will complement the preventive
maintenance program.

The S-O-S oil analysis is a diagnostic tool that is used
to determine oil performance and component wear
rates. Contamination can be identified and measured
through the use of the S-O-S oil analysis. The S-0-S
oil analysis includes the following tests:

« The Wear Rate Analysis monitors the wear of the
engine's metals. The amount of wear metal and
type of wear metal that is in the oil is analyzed. The
increase in the rate of engine wear metal in the
oil is as important as the quantity of engine wear
metal in the oil.

« Tests are conducted in order to detect
contamination of the oil by water, glycol or fuel.

« The Oil Condition Analysis determines the loss of
the oil's lubricating properties. An infrared analysis
is used to compare the properties of new oil to the
properties of the used oil sample. This analysis
allows technicians to determine the amount of
deterioration of the oil during use. This analysis
also allows technicians to verify the performance
of the oil according to the specification during the
entire oil change interval.

Fuel Specifications

Fuel Recommendations

To get the correct power and performance from
the engine, use a fuel of the correct quality. The
recommended fuel specification for Perkins engines
is shown below:

« Cetane number 45 minimum
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e Viscosity 201t04.5cStat40 °C (104 °F)
« Density 0.835 to 0.855 Kgfliter
» Sulfur 0.2% of mass, maximum
« Distillation 85% at 350 °C (662 °F)
» Lubricity 460 micrometers

maximum wear scar on “1SO 12156 - 1"
Cetane number

This indicates the properties of ignition of the fuel.
Fuel with a low cetane number can be the root
cause of problems during cold start. This will affect
combustion.

Viscosity

This is the resistance to flow of a fluid. If this
resistance is outside the limits, the engine and the
engine starting performance in particular can be
affected.

Sulfur

High sulfur content of the fuel is not normally found
in Europe, North America or Australasia. This can
cause engine wear. When only high sulfur fuels
are available, it will be necessary that high alkaline
jubricating oil is used in the engine or that the
lubricating oil change interval is reduced.

Distillation

This is an indication of the mixture of different
hydrocarbons in the fuel. A high ratio of light weight
hydrocarbons can affect the characteristics of
combustion.

Lubricity

This is the capability of the fuel to prevent pump wear.
Diesel engines have the ability to burn a wide variety

of fuels. These fuels are divided into four general
groups:

Group 1 (preferred fuels)

.

Group 2 (permissible fuels)

Group 3 (aviation kerosene fuels)

Other fuels
Group 1 (preferred fuels): Specification

“DERV to EN590"
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Note: Only use Arctic fuels when the temperature is
below 0 °C (32 °F). Do not use Arctic fuels when the
ambient temperature is above 0 °C (32 °F). To ensure
that the time period between cranking the engine and
first fire is kept to a minimum, only use fuel of the
correct viscosity and at the correct temperature.

Gas oil 1o "B52869 Class A2”

“ASTM D975 - 91 Class 2D" This can only be used if
the fuel has the correct specification of lubricity.

“JIS K2204 (1992) Grades 1,2,3 and Special Grade
3" This can only be used if the fuel has the correct
specification of lubricity.

Note: If low sulfur or low sulfur aromatic fuels are
used, then fuel additives can be used to increase
fubricity.

Group 2 (permissible fuels): Specification

These fuel specifications are considered acceptable
for issues of warranty. However,these fuels may
reduce the life of the engine, the engine's maximum
power and the engine’s fuel efficiency.

“"ASTM D975 - 91 Class 1D”

“JP7, Mil T38219"

“NATO F63"

NOTICE
These fuels should have a wear scar value of 650
micrometers maximum *HFRR to 1ISO 12156 - 1.*

Group 3 (aviation kerosene fuels): Specification

Performance of the engine may be reduced if these
fuels are used. To enable group 3 {aviation kerosene
fuels) to be used, 5% spindle oil must be added. The
fuel injection pump will not be covered by a warranty,
even when additives are included.

*JP5 MIL T5624 (Avcat FSII, NATO F44”

“JP8 T83133 (Avtur FSiI, NATO F34"

“Jet A"

*Jet A1, NATO F35, XF63"

Low temperature fuels

Special fuels for use in cold weather may be available
for engine operation at temperatures below 0 °C

(32 °F). These fuels limit the formation of wax in the

fuel oil at low temperatures. If wax forms in the fuel
oil, this could stop the flow of fuel oil through the filter.

Note: These fuels that lack lubricity may cause the
following problems:

+ Low engine power

« Difficult starting in hot conditions or in cold
conditions

« White smoke

+ Deterioration of emissions and misfire at certain
operating conditions

Biofuel: Specification

Biofuel: A 5% mix of RME to EN14214 in conventional
fuel is permitted.

NOTICE
Water emulsion fuels: These fuels are not permitted

Refer to the following fuel specifications for
North America.

The preferred fuels provide maximum engine service
life and performance. The preferred fuels are distillate
fuels. These fuels are commonly called diesel fuel

or gas oil.

The permissible fuels are crude oils or blended fuels.
Use of these fuels can result in higher maintenance
costs and in reduced engine service life.

Diesel fuels that meet the specifications in Table

23 will help to provide maximum engine service life
and performance. In North America, diesel fuel that
is identified as No. 2-D in “ASTM D975" generally
meets the specifications. Table 23 is for diesel fuels
that are distilled from crude oil. Diesel fuels from
other sources could exhibit detrimental properties
that are not defined or controlied by this specification.

Table 23
Perkins Specifications for Distillate Diesel Fuel
Specifications Requirements ASTM Test
Aromatics 35% maximum “‘D1319”
Ash (()W({)i‘;/:,1 tr)naximum “D482"
(continued)
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(Table 23, contd)

Carbon Residue | 0.35% maximum “0524"
on 10% Bottoms | (weight)
40 minimum (Di R
Cetane Number engines) ( ‘D613
- The cloud
point must not
) exceed the ~
Cloud Paint lowest expected
ambient
temperature.
Copper Strip : No. 3 maximum “D130"
Cortrosion i
| 10% at 282 °C
(540 °F)
maximum .
- Distillation ; “DB6
90% at 360 °C
(680 °F)
maximum
Flash Point legal limit "D93”
! 30 minimum
APl Gravity “D287"
45 maximum
6 °C (10 °F)
. minimum “ "
Pour Point below ambient Da7
temperature
0.2% maximum "D3605"
Sulfur ® or
“D1552"
2.0 ¢St minimum
Kinematic and 4.5 ¢St “ ”
Viscosity @ maximum at D445
40 °C (104 °F)
Watgr and 0.1% maximum “D1796"
Sediment
Water 0.1% maximum “D1744”
. 0.05% maximum “ "
Sediment (weight) D473
{continued)
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(Table 23, contd)

Gum and Resins | 10 mg per 100 « "
& mL maximum D381 !
0.38 mm [\

- {0.015 inch) “ " |
Lubricity @ maximum at D6079 i
25 °C (77 °F) f

(1) Perkins fuel systems and engine components can operate

on high sulfur fuels. Fuel sulfur levels affect exhaust

emissions. High sulfur fuels also increase the potential

for corrosion of internal components. Fuel sulfur levels

above 0.5 percent may significantly shorten the oif change

interval. For additional information, see this publication, “Fluid

Recommendations/Engine Oil” topic (Maintenance Section).

The values of the fual viscoslty are the values as the fuel

is delivered to the fuel injection pumps. If a fuel with a low

viscosity is used, cooling of the fuel may be required to

maintain a 1.4 ¢St viscosity at the fuel injection pump. Fuels

with a high viscosity might require fuel heaters in order to bring

down the viscosity to a 20 ¢St viscosity.

3) Foliow the test conditions and procedures for gasoline (motor).

4} The lubricity of a fuel is a concern with low sulfur fuei. To
determine the lubricity of the fuel, use either the "ASTM D6078
Scuffing Load Wear Test (SBOCLE) or the "ASTM D6079 High
Frequency Reciprocating Rig (HFRRY) test. If the lubricity of a
fuel does not meet the minimum requirements, consult your
fuel supplier. Do not treat the fuel without consulting the fuel
supplier. Some additives are not compatible. These additives
can cause problems in the fuel system.

B

NOTICE
Operating with fuels that do not meet the Perkins rec-
ommendations can cause the following effects: Start-
ing difficulty, poor combustion, deposits in the fuel in-
jectors, reduced service life of the fuel system, de-
posits in the combustion chamber, and reduced ser-
vice life of the engine.

NOTICE
Heavy Fuel Oil (HFO), Residual fuel, or Blended fuel
must NOT be used in Perkins diesel engines. Severe
component wear and component failures will result if
HFO type fuels are used in engines that are configured
to use distillate fuel.

In extreme cold ambient conditions, you may use the
distillate fuels that are specified in Table 24. However,
the fuel that is selected must meet the requirements
that are specified in Table 23. These fuels are
intended to be used in operating temperatures that
are down to —54 °C (-65 °F).
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Table 24
Distillate Fuels ®
Specification Grade
"MIL-T-5624R" JP-5
''''''' “ASTM D1655" Jet-A-1
“MIL-T-83133D" JP-8

(1) The fuels that are listed in this Table may not meet the
requirements that are specified in the “Perkins Specifications
for Distillate Diesel Fuel” Table. Consult the supplier for the
recommended additives in order to maintain the correct fuel
fubricity.

These fuels are lighter than the No. 2 grades of fuel.
The cetane number of the fuels in Table 24 must be
at least 40. If the viscosity is below 1.4 cSt at 38 °C
{100 °F), use the fuel only in temperatures below

0 °C (32 °F). Do not use any fuels with a viscosity
of less than 1.2 ¢St at 38 °C (100 °F). Fuel cooling
may be required in order o maintain the minimum
viscosity of 1.4 ¢St at the fuel injection pump.

There are many other diesel fuel specifications that
are published by governments and by technological
societies. Usually, those specifications do not
review all the requirements that are addressed

in this specification. To ensure optimum engine
performance, a complete fuel analysis should be
obtained before engine operation. The fuel analysis
should include all of the properties that are listed in
Table 23.

Cooling System Specifications

General Coolant Information

NOTICE
Never add coolant to an overheated engine. Engine
damage could result. Allow the engine to cool first.

NOTICE
if the engine is to be stored in, or shipped to an area
with below freezing temperatures, the cooling system
must be either protected to the lowest outside temper-
ature or drained completely to prevent damage.

NOTICE
Frequently check the specific gravity of the coolant for
proper freeze protection or for anti-boil protection.

Clean the cooling system for the following reasons:
« Contamination of the cooling system
« Overheating of the engine

« Foaming of the coolant
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NOTICE
Never operate an engine without water temperature
regulators in the cooling system. Water temperature
regulators help to maintain the engine coolant at the
proper operating temperature. Cooling system prob-
lems can develop without water temperature regula-
tors.

Many engine failures are related to the cooling
system. The following problems are related to cooling
system failures: Overheating, leakage of the water
pump, and plugged radiators or heat exchangers.

These failures can be avoided with correct cooling
system maintenance. Cooling system maintenance is
as important as maintenance of the fuel system and
the lubrication system. Quality of the coolant is as
important as the quality of the fuel and the lubricating
oil.

Coolant is normally composed of three elements:
Water, additives, and glycol.

Water

Water is used in the cooling system in order to
transfer heat.

Distilled water or deionized water is
recommended for use in engine cooling systems.

DO NOT use the following types of water in cooling
systems: Hard water, softened water that has been
conditioned with salt, and sea water.

if distilled water or deionized water is not available,
use water with the properties that are listed in Table
25.

Table 256
Perkins Minimum Acceptable Water Requirements

Property Maximum Limit

Chioride (Cl) 40 mg/L

Sulfate (SO,) 100 mg/L

Total Hardness 170 mg/L

Total Solids 340 mg/L
Acidity pH of 5.5 to 9.0

For a water analysis, consult ane of the following
sources:

« Local water utility company
» Agricultural agent

» Independent laboratory
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Additives Table 26

Ethyl i
Additives help to protect the metal surfaces of ylene Glycol
the cooling system. A lack of coolant additives or c trati Freeze Boil
insufficient amounts of additives enable the following oncentration Protection Protection
conditions to occur: 50 Percent ~36 °C (-33 °F) | 106 °C (223 °F)
« Corrosion 60 Percent -51°C (-0 °F) | 111 °C (232 °F)

Formation of mineral deposits
« Rust

Scale

-

Foaming of the coolant

Many additives are depleted during engine operation.

These additives must be replaced periodically.

Additives must be added at the correct concentration.

Overconcentration of additives can cause the
inhibitors to drop out-of-solution. The deposits can
enable the following problems to occur:

Formation of gel compounds

Reduction of heat transfer

*

Leakage of the water pump seal

Plugging of radiators, coolers, and small passages

Glycol

Glycol in the coolant helps to provide protection
against the following conditions:

= Boiling
« Freezing
« Cavitation of the water pump

For optimum performance, Perkins recommends a
1:1 mixture of a water/glycol solution.

Note: Use a mixture that will provide protection
against the lowest ambient temperature.

Note: 100 percent pure glycol will freeze at a
temperature of -23 °C (-9 °F).

Most conventional coolant/antifreezes use ethylene
glycol. Propylene glycol may also be used. ina 1:1
mixture with water, ethylene and propylene glycol
provide similar protection against freezing and
boiling. See Tables 26 and 27.
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NOTICE
Do not use propylene glycol in concentrations that ex-
ceed 50 percent glycol because of propylene glycol's
reduced heat transfer capability. Use ethylene glycol
in conditions that require additional protection against
bailing or freezing.

Table 27
Propylene Glycol
. Freeze Anti-Boil
Concentration Protection Protection
50 Percent ~29°C (-20 °F) | 106 °C (223 °F)

To check the concentration of glycol in the coolant,
measure the specific gravity of the coofant.

Coolant Recommendations

The following two coolants are used in Perkins diesel
engines:

Preferred - Perkins Extended Life Coolant (ELC)
Acceptable — A commercial heavy-duty

coolant/antifreeze that meets “ASTM D4985”
specifications

NOTICE
Do not use a commercial coolantantifreeze that on-
ly meets the ASTM D3306 specification. This type of
coolant/antifreeze is made for light automotive appli-
cations.

Perkins recommends a 1:1 mixture of water

and glycol. This mixture of water and glycol will
provide optimum heavy-duty performance as a
coolant/antifreeze. This ratio may be increased to 1:2
water to glycol if extra freezing protection is required.

Note: A commercial heavy-duty coolant/antifreeze
that meets “ASTM D4985" specifications MAY require
a treatment with an SCA at the initial fill. Read the
label or the instructions that are provided by the OEM
of the product.
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In stationary engine applications and marine engine
applications that do not require anti-boil protection
or freeze protection, a mixture of SCA and water
is acceptable. Perkins recommends a six percent
to eight percent concentration of SCA in those
cooling systems. Distilled water or deionized water
is preferred. Water which has the recommended
properties may be used.

Engines that are operating in an ambient temperature
above 43 °C (109.4 °F) must use SCA and water.
Engines that operate in an ambient temperature
above 43 °C (109.4 °F) and below 0 °C (32 °F) due
to seasonal variations consult your Perkins dealer
or your Perkins distributor for the correct level of
protection.

Table 28

Coolant Service Life

Coolant Type Service Life
. 12,000 Service Hours
Perkins ELC or Six Years

Commercial Heavy-Duty
Coolant/Antifreeze that
meets “ASTM D4985"

3000 Service Hours or
Two Years

Perkins POWERPART 3000 Service Hours or

SCA Two Years
Commercial SCA and 3000 Service Hours or
Water Two Years

Extended Life Coolant (ELC)

Perkins provides Extended Life Coolant (ELC) for
use in the following applications:

« Heavy-duty spark ignited gas engines
» Heavy-duty diesel engines
« Automotive applications

The anti-corrosion package for ELC is different from
the anti-corrosion package for other coolants. ELC
is an ethylene glycol base coolant. However, ELC
contains organic corrosion inhibitors and antifoam
agents with low amounts of nitrite. Perkins ELC

has been formulated with the correct amount of
these additives in order to provide superior corrosion
protection for all metals in engine cooling systems.

ELC extends the service life of the coolant to 12000
service hours or six years. ELC does not require

a frequent addition of a Supplemental Coolant
Additive (SCA). An Extender is the only additional
maintenance that is needed at 6000 service hours or
one half of the ELC service life.
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ELC is available in a 1:1 premixed cooling solution
with distilled water. The Premixed ELC provides
freeze protection to -36 °C (~33 °F). The Premixed
ELC is recommended for the initial filt of the cooling
system. The Premixed ELC is also recommended for
topping off the cooling system.

ELC Concentrate is also available. ELC Concentrate
can be used to lower the freezing point to ~51 °C
(-60 °F) for arctic conditions.

Containers of several sizes are available. Consult

your Perkins dealer or your Perkins distributor for the
part numbers.

ELC Cooling System Maintenance

Correct additions to the Extended Life
Coolant

NOTICE
Use only Perkins products for pre-rmixed or concen-
trated coolants.

Use only Perkins Extender with Extended Life
Coolant.

Mixing Extended Life Coolant with other products re-
duces the Extended Life Coolant service life. Failure to
follow the recommendations can reduce cooling sys-
tem components life unless appropriate corrective ac-
tion is performed.

in order to maintain the correct balance between
the antifreeze and the additives, you must maintain
the recommended concentration of Extended Life
Coolant (ELC). Lowering the proportion of antifreeze
lowers the proportion of additive. This will lower the
ability of the coolant to protect the system from pitting,
from cavitation, from erosion, and from deposits.

NOTICE
Do not use a conventional coolant to top-off a cooling
system that is filied with Extended Life Coolant (EL.C).

Do not use standard supplemental coolant additive
(SCA). Only use ELC Extender in cooling systems that
are filled with ELC.

Perkins ELC Extender

ELC Extender is added to the cooling system halfway
through the ELC service life. Treat the cooling system
with ELC Extender at 6000 hours or three years. Use
Table 29 in order to determine the correct amount of
ELC Extender that is required.
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Containers of several sizes are available. Consult
your Perkins dealer or your Perkins distributor for the
part numbers.

Use the formula in Table 29 to determine the correct
amount of ELC Extender for your cooling system.
Refer to Operation and Maintenance Manual, "Refill
Capacities” in order to determine the capacity of the
cooling system.

Table 29
| Formula For Adding ELC Extender To EL.C
E V x0.02= X

i V is the total capacity of the cooling system. |

r X is the amount of ELC Extender that is required.

Table 30 is an example for using the formula that is
in Table 29.
Table 30

Example Of The Equation For Adding ELC
Extender To ELC

) Total Volume | Multiplication | Amount of ELC
of the Cooling Factor Extender that is
System (V) | Required (X)

0.18 L
9L {24 US gal) x 0.02 {0.05 US gal)
or (6 fl 0z)
NOTICE

When using Perkins ELC, do not use standard SCA's
or SCA filters.

ELC Cooling System Cleaning

Note: If the cooling system is already using ELC,
cleaning agents are not required to be used at
the specified coolant change interval. Cleaning
agents are only required if the system has been
contaminated by the addition of some other type of
coolant ar by cooling system damage.

Clean water is the only cleaning agent that is required
when ELC is drained from the cooling system.

After the cooling system is drained and after the
cooling system is refilled, operate the engine while
the cooling system filler cap is removed. Operate
the engine until the coolant level reaches the normal
operating temperature and until the coolant level
stabilizes. As needed, add the coolant mixture in
order to fill the system to the specified level.

Changing to Perkins ELC

To change from heavy-duty coolant/antifreeze to the
Perkins ELC, perform the following steps:
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NOTICE
Care must be taken to ensure that all fluids are
contained during performance of inspection, main-
tenance, testing, adjusting and the repair of the
product. Be prepared to collect the fluid with suitable
containers before opening any compartment or dis-
assembling any component containing fluids.

Dispose of all fluids according to local regulations and
mandates.

1. Drain the coolant into a suitable container,

2. Dispose of the coolant according to local
regulations.

3. Flush the system with clean water in order to
remove any debris.

4. Use Perkins cleaner to clean the system. Follow
the instruction on the label.

5. Drain the cleaner into a suitable container. Flush
the cooling system with clean water.

6. Fill the cooling system with clean water and
operate the engine until the engine is warmed to
49° to 66°C (120° to 150°F).

NOTICE
Incorrect or incomplete flushing of the cooling system
can result in damage to copper and other metal com-
ponents.

To avoid damage to the cooling system, make sure to
completely flush the cooling system with clear water.
Continue to flush the system until all the signs of the
cleaning agent are gone.

7. Drain the cooling system into a suitable container
and flush the cooling system with clean water.

Note: The cooling system cleaner must be thoroughly
flushed from the cooling system. Cooling system
cleaner that is left in the system will contaminate the
coolant. The cleaner may also corrode the cooling
system.

8. Repeat Steps 6 and 7 until the system is
completely clean.

9. Fill the cooling system with the Perkins Premixed
ELC.
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ELC Cooling System Contamination

NOTICE

Mixing ELC with other products reduces the effective-
ness of the ELC and shortens the ELC service life.
Use only Perkins Products for premixed or concen-
trate coolants. Use only Perkins ELC extender with
Perkins ELC. Failure to follow these recommenda-
tions can result in shortened cooling system compo-
nent life.

ELC cooling systems can withstand contamination to
a maximum of ten percent of conventional heavy-duty
coclant/antifreeze or SCA. If the contamination
exceeds ten percent of the total system capacity,
perform ONE of the following procedures:

« Drain the cooling system into a suitable container.
Dispose of the coolant according to local
regulations. Flush the system with clean water. Fill
the system with the Perkins ELC.

« Drain a portion of the cooling system into a suitable
container according to local regulations. Then, fill
the cooling system with premixed ELC. This should
lower the contamination to less than 10 percent.

» Maintain the system as a conventional Heavy-Duty
Coolant. Treat the system with an SCA. Change
the coolant at the interval that is recommended for
the conventional Heavy-Duty Coolant.

Commercial Heavy-Duty Coolant/
Antifreeze and SCA

NOTICE
Commercial Heavy-Duty Coolant which contains
Amine as part of the corrision protection system must
not be used.

NOTICE
Never operate an engine without water temperature
regulators in the cooling system. Water temperature
regulators help to maintain the engine coolant at the
correct operating temperature. Cooling system prob-
lems can develop without water temperature regula-
tors.

Check the coolant/antifreeze (glycol concentration)
in order to ensure adequate protection against
boiling or freezing. Perkins recommends the use of a
refractometer for checking the glycol concentration.

Perkins engine cooling systems should be tested
at 500 hour intervals for the concentration of
Supplemental Coolant Additive (SCA).
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Additions of SCA are based on the results of the test.
An SCA that is liquid may be needed at 500 hour
intervals.

Refer to Table 31 for part numbers and for quantities
of SCA.

Table 31
Perkins Liquid SCA
Part Number Quantity
21825755

Adding the SCA to Heavy-Duty Coolant
at the Initial Fill

Commercial heavy-duty coolant/antifreeze that
meets “ASTM D4985" specifications MAY require
an addition of SCA at the initial fill. Read the label
or the instructions that are provided by the OEM of
the product.

Use the equation that is in Table 32 to determine the
amount of Perkins SCA that is required when the
cooling system is initially filled.

Table 32

Equation For Adding The SCA To The Heavy-Duty
Coolant At The Initial Fill

V x 0.045 = X

V is the total volume of the cooling system.

X is the amount of SCA that is required.

Table 33 is an exampie for using the equation that
is in Table 32.
Table 33

Example Of The Equation For Adding The SCA To
The Heavy-Duty Coolant At The Initial Fill

Total Volume Multiplication | Amount of SCA

of the Cooling Factor that is Required
System (V) (X)

15 L (4 US gal) x 0.045 0.7 L (24 02)

Adding The SCA to The Heavy-Duty
Coolant For Maintenance

Heavy-duty coolant/antifreeze of all types REQUIRE
periodic additions of an SCA.

Test the coolant/antifreeze periodically for the
concentration of SCA. For the interval, refer to the
Operation and Maintenance Manual, “Maintenance
Interval Schedule” (Maintenance Section). Test the
concentration of SCA.
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Additions of SCA are based on the results of the
test. The size of the cooling system determines the
amount of SCA that is needed.

Use the equation that is in Table 34 to determine the

amount of Perking SCA that is required, if necessary:

Table 34

Equation For Adding The SCA To The Heavy-Duty
Coolant For Maintenance

V%0014 =X

V is the total volume of the cooling system.

X is the amount of SCA that is required.

Table 35 is an example for using the equation that
is in Table 34.

Table 356

Example Of The Equation For Adding The SCA To
The Heavy-Duty Coolant For Maintenance

Total Volume Multiplication | Amount of SCA

of the Cooling Factor that is Required
System (V) xX)

15 L (4 US gal) x 0.014 0.2L (7 0z)

Cleaning the System of Heavy-Duty
Coolant/Antifreeze

Perkins cooling system cleaners are designed

to clean the cooling system of harmful scale

and corrosion. Perkins cooling system cleaners
dissolve mineral scale, corrosion products, fight oil
contamination and sludge.

« Clean the cooling system after used coolant is
drained or before the cooling system is filled with
new coolant.

« Clean the cooling system whenever the coolant is
contaminated or whenever the coolant is foaming.
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Maintenance Interval Schedule

Ensure that the Safety Information, Warnings,
and Instructions are read and understood
before operation or maintenance procedures are
performed.

Note: The frequency that the engine oil is changed
will be affected if the load factor for the engine is
greater than 40 percent. Consult your Perkins dealer
or your Perkins distributor if assistance is required to
calculate the load factor for your engine.

Before each consecutive interval is performed, all
of the maintenance requirements from the previous
interval must also be performed.

When Required

Battery - Replace .......c..ccovviicviniiiiieese e 53
Battery or Battery Cable - Disconnect ................ .. 54
Engine - Clean ..., 60
Engine Air Cleaner Element (Single Element) -

INSpect/Replace .......cccccceiiviviiiciiieveie e 60
Fuel System - Prime ............coooiiiccce 65
Severe Service Application - Check ..................... 72
Daily
Cooling System Coolant Level - Check ................ 58
Driven Equipment - Check .........ccoocvvivieiiicienan, 60
Engine Air Cleaner Service Indicator - Inspect ..... 60
Engine Oil Level - Check ..........cocccoviveincnncnnnns 62
Fuel System Primary Filter/Water Separator -

Drain ..o 69
Walk-Around Inspection ..........cccccvvvccicvneiececnnen. 74
Every 50 Service Hours or Weekly
Fuel Tank Water and Sediment - Drain ................. 70
Every 250 Service Hours or 6 Months
Alternator and Fan Belts - Inspect/Adjust ............. 52
Every 500 Service Hours
Fuel System Filter - Replace ........c..coovvciinieinn. 67
Every 500 Service Hours or 1 Year
Battery Ele;:trolyte Level - ChecK ....o.cooorverccicrienns 54
Cooling System Supplemental Coolant Additive

(SCA) - TestAdd ......oooveeeriiiriec e 59
Engine Air Cleaner Element (Single Element) -

Inspect/Replace .......c.ccccoooiiviriv i 60
Engine Oil and Filter - Change ...........ccooevenieeenne. 62
Hoses and Clamps - Inspect/Replace .................. 70
Radiator - Clean .......c.cooceinciinincrene e 71
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Every 1000 Service Hours

Alternator and Fan Belts - Replace ....................... 53
Engine Valve Lash - Inspect/Adjust ...................... 64
Turbocharger - Inspect ....................oicoiiivii 73
Every 2000 Service Hours

Alternator - Inspect ..o 52
Engine Crankcase Breather - Replace ................ 61
Engine Mounts - Inspect ........c.ccccovnviicciiniinnnns 62
Starting Motor - Inspect .............ccoeovviiiciiei 73
Every 3000 Service Hours

Fuel Injector - Test/Change ............cccoccceieeeeininn. 64
Water Pump - Inspect ..., 74

Every 3000 Service Hours or 2 Years

Cooling System Coolant (Commercial Heavy-Duty) -
Change 54

Every 6000 Service Hours or 3 Years
Cooling System Coolant Extender (EL.C) - Add .... 58

Every 12 000 Service Hours or 6 Years
Cooling System Coolant (ELC) - Change .............
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02176674

Alternator - Inspect

Perkins recommends a scheduled inspection of

the alternator. Inspect the alternator for loose
connections and correct battery charging. Inspect the
ammeter (if equipped) during engine operation in
order to ensure correct battery performance and/or
correct performance of the electrical system. Make
repairs, as required. ‘

Check the alternator and the battery charger for
correct operation. If the batteries are correctly
charged, the ammeter reading should be very near
zero. All batteries should be kept charged. The
batteries should be kept warm because temperature
affects the cranking power. If the battery is too cold,
the battery will not crank the engine. When the
engine is not run for long periods of time or if the
engine is run for short periods, the batteries may not
fully charge. A battery with a low charge will freeze
more easily than a battery with a full charge.

02166535

Alternator and Fan Belts -
Inspect/Adjust

Inspection

To maximize the engine performance, inspect the
belts for wear and for cracking. Replace belts that are
worn or damaged.

For applications that require multiple drive belts,
replace the belts in matched sets. Replacing only
one belt of a matched set will cause the new beit to
carry more load because the older belt is stretched.
The additional load on the new belt could cause the
new belt to break.

If the belts are too loose, vibration causes
unnecessary wear on the belts and pulleys. Loose
belts may slip enough to cause overheating.

To accurately check the belt tension, a suitable gauge
should be used.
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thustration 24 01003936

Typical example
(1) Burroughs Gauge

Install the gauge (1) at the center of the belt between
the alternator and the crankshaft puliey and check
the belt tension. The correct tension for a new belt is
400 N (90 Ib) to 489-N (110 Ib). The correct tension
for a used belt that has been in operation for 30
minutes or more at the rated speed is 267 N (60 Ib)
to 356 N (80 Ib).

if twin belts are installed, check and adjust the
tension on both belts.

Adjustment

ustration 25 g01091158

Typical example

{1} Adjusting bolt
(2) Mounting bolts

1. Loosen the mounting bolts (2) and the adjusting
bolt (1).
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2. Move the alternator in order to increase or
decrease the belt tension,

3. Tighten the adjusting bolt (1). Tighten the
mounting bolts (2). Refer to the Specifications
Manual for the correct torque settings.

02166560

Alternator and Fan Belts -
Replace

i 10911
Hitustration 26 g01091158

Typical example

(1) Adjusting bolt
(2) Mounting bolts

For applications that require multiple drive belts,
replace the belts in matched sets. Replacing only
one belt of a matched set will cause the new belt to
carry more load because the older belt is stretched.
The additional load on the new belt could cause the
new belt to break.

Note: When new belts are installed, check the belt
tension again after 20 hours of engine operation.

Refer to the Disassembly and Assembly Manual for
the installation procedure and the removal procedure
for the belt.

102150857

Battery - Replace

Ah WARNING

Batteries give off combustible gases which can
explode. A spark can cause the combustible gas-
es to ignite. This can result in severe personal in-
jury or death.

Ensure proper ventilation for batteries that are in
an enclosure. Follow the proper procedures in or-
der to help prevent electrical arcs and/or sparks
near batteries. Do not smoke when batteries are
serviced.

A\ WARNING A

The battery cables or the batteries should not be
removed with the battery cover in place. The bat-
tery cover should be removed before any servic-
ing is attempted.

Removing the battery cables or the batteries with
the cover in place may cause a battery explosion
resulting in personal injury.

1. Switch the engine to the OFF position. Remove
all electrical loads.

g

Turn off any battery chargers. Disconnect any
battery chargers.

3. The NEGATIVE “-" cable connects the NEGATIVE
“-" battery terminal to the NEGATIVE “-" terminal
on the starting motor. Disconnect the cable from
the NEGATIVE “-" battery terminal.

4. The POSITIVE “+" cable connects the POSITIVE
“+" battery terminal to the POSITIVE "+" terminal
on the starting motor. Disconnect the cable from
the POSITIVE “+” battery terminal.

Note: Always recycle a battery. Never discard a
battery. Return used batteries to an appropriate
recycling facility.

5. Remove the used battery.

6. Install the new battery.

Note: Before the cables are connected, ensure that
the engine start switch is OFF.

7. Connect the cable from the starting motor to the
POSITIVE “+” battery terminal.
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Battery Electrolyte Levei - Check

8. Connect the cable from the NEGATIVE “-" terminal 102150865

on the starting motor to the NEGATIVE “-" battery
terminal.

02177936

Battery Electrolyte Level -
Check

When the engine is not run for long periods of time or
when the engine is run for short periods, the batteries
may not fully recharge. Ensure a full charge in order
to help prevent the battery from freezing. if batteries
are correctly charged, ammeter reading should be
very near zero.

All lead-acid batteries contain sulfuric acid which
can hurn the skin and clothing. Always wear a face

shield and protective clothing when working on or
near batteries.

1. Remove the filler caps. Maintain the electrolyte
level to the “FULL" mark on the battery.

If the addition of water is necessary, use distilled
water. If distilled water is not available use clean
water that is low in minerals. Do not use artificially
softened water.

2. Check the condition of the electrolyte with a
suitable battery tester.

3. Keep the batteries clean.

Clean the battery case with one of the following
cleaning solutions:

» A mixture of 0.1 kg (0.2 Ib) of baking soda and
1 L (1 qgt) of clean water

¢ A mixture of 0.1 L (0.11 qgt) of ammonia and 1 L
(1 gt) of clean water

Thoroughly rinse the battery case with clean water.

Use a fine grade of sandpaper to clean the
terminals and the cable clamps. Clean the items
until the surfaces are bright or shiny. DO NOT
remove material excessively. Excessive removal
of material can cause the clamps to not fit
correctly. Coat the clamps and the terminals with
a suitable silicone lubricant or petroleum jelly.
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Battery or Battery Cable -
Disconnect

4\ WARNING

The battery cables or the batteries should not be
removed with the battery cover in place. The bat-
tery cover should be removed before any servic-
ing is attempted.

Removing the battery cables or the batteries with
the cover in place may cause a battery explosion
resulting in personal injury.

1. Turn the start switch to the OFF position. Turn the
ignition switch (if equipped) to the OFF position
and remove the key and all electrical loads.

2. Disconnect the negative battery terminal at the
battery that goes to the start switch. Ensure that
the cable cannot contact the terminal. When four
12 volt batteries are involved, the negative side of
two batteries must be disconnected.

3. Tape the leads in order to help prevent accidental
starting.

4. Proceed with necessary system repairs. Reverse
the steps in order to reconnect all of the cables.

Cooling System Coolant
(Commercial Heavy-Duty) -
Change

NOTICE
Care must be taken to ensure that fluids are contained
during performance of inspection, maintenance, test-
ing, adjusting and repair of the product. Be prepared to
collect the fluid with suitable containers before open-
ing any compartment or disassembling any compo-
nent containing fluids.

Dispose of all fluids according to Local regulations and
mandates.
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Cooling Systern Coolant (ELC) - Change

4. Start and run the engine at low idle until the 102150871

temperature reaches 49 to 66 °C (120 to 150 °F).

5. Stop the engine and allow the engine to cool.
Loosen the cooling system filler cap slowly in
order to relieve any pressure. Remove the cooling
system filler cap. Open the drain cock or remove
the drain plug on the engine. Open the drain cock
or remove the drain plug on the radiator. Allow
the water to drain. Fiush the cooling system with
clean water.

Fill

1. Ciose the drain cock or install the drain plug on
the engine. Close the drain cock or install the
drain plug on the radiator.

NOTICE
Do not fill the cooling system faster than 5 L
(1.3 US gat) per minute to avoid air locks.

Cooling system air locks may result in engine damage.

2. Fill the cooling system with Commercial
Heavy-Duty Coolant. Add Supplemental Coolant
Additive to the coolant. For the correct amount,
refer to the Operation and Maintenance Manual,
“Fiuid Recommendations” topic (Maintenance
Section) for more information on cooling system
specifications. Do not install the cooling system
filler cap.

3. Start and run the engine at low idle. Increase the
engine rpm to high idle. Run the engine at high
idle for one minute in order to purge the air from
the cavities of the engine block. Stop the engine.

4. Check the coolant level. Maintain the coolant level
within 13 mm (0.5 inch) below the bottom of the
pipe for filling. Maintain the coolant level in the
expansion bottle (if equipped) at the correct level.

5. Clean the cooling system filler cap. Inspect the
gasket that is on the cooling system filler cap. If
the gasket that is on the cooling system filler cap
is damaged, discard the old cooling system filler
cap and install a new cooling system filler cap. if
the gasket that is on the cooling system filler cap
is not damaged, use a suitable pressurizing pump
in order to pressure test the cooling system filier
cap. The correct pressure for the cooling system
filler cap is stamped on the face of the cooling
system filler cap. If the cooling system filler cap
does not retain the correct pressure, install a new
cooling system filler cap.

6. Start the engine. Inspect the cooling system for
leaks and for correct operating temperature.
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Cooling System Coolant (ELC)
- Change

NOTICE
Care must be taken to ensure that fluids are contained
during performance of inspection, maintenance, test-
ing, adjusting and repair of the product. Be prepared to
collect the fluid with suitable containers before open-
ing any compartment or disassembling any compo-
nent containing fluids.,

Dispose of all fluids according to Local regulations and
mandates.

NOTICE
Keep all parts clean from contaminants.

Contaminants may cause rapid wear and shortened
component life.

Clean the cooling system and flush the cooling
system before the recommended maintenance
interval if the following conditions exist:

« The engine overheats frequently.
+ Foaming is observed.

+ The oil has entered the cooling system and the
coolant is contaminated.

» The fuel has entered the cooling system and the
coolant is contaminated.

Note: When the cooling system is cleaned, only
clean water is needed when the ELC is drained and
replaced.

Note: Inspect the water pump and the water
temperature regulator after the cooling system has
been drained. This is a good opportunity to replace
the water pump, the water temperature regulator and
the hoses, if necessary.

Drain

4\ WARNING

Pressurized System: Hot coolant can cause seri-
ous burns. To open the cooling system filler cap,
stop the engine and wait until the cooling system
components are cool. Loosen the cooling system
pressure cap slowly in order to relieve the pres-
sure.
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1. Stop the engine and allow the engine to cool.
Loosen the cooling system filler cap slowly in
order to relieve any pressure. Remove the cooling
system filier cap.
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Typical example

2. Open the drain cock or remove the drain plug (1)
on the engine. Open the drain cock or remove the
drain plug on the radiator.

Allow the coolant to drain.

NOTICE
Dispose of used engine coolant or recycle. Various
methods have been proposed to reclaim used coolant
for reuse in engine cooling systems. The full distillation
procedure is the only method acceptable by Perkins to
reclaim the coolant.

For information regarding the disposal and the
recycling of used coolant, consult your Perkins dealer
or your Perkins distributor.

Flush

1. Flush the cooling system with clean water in order
to remove any debris.

2. Close the drain cock or instali the drain plug in the
engine. Close the drain cock or install the drain
plug on the radiator.

NOTICE
Do not fill the cooling system faster than 5 L
(1.3 US gal) per minute to avoid air locks.

Cooling system air locks may result in engine damage.
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3. Fill the cooling system with clean water. Install the
cooling system filler cap.

4. Start and run the engine at low idle until the
temperature reaches 49 to 66 °C (120 to 150 °F).

5. Stop the engine and allow the engine to cool.
Loosen the cooling system filler cap slowly in
order to relieve any pressure. Remove the cooling
system filler cap. Open the drain cock or remove
the drain plug on the engine. Open the drain cock
or remove the drain plug on the radiator. Allow
the water to drain. Flush the cooling system with
clean water.

Fill
1. Close the drain cock or install the drain plug on

the engine. Close the drain cock or install the
drain plug on the radiator.

NOTICE
Do not fill the cooling system faster than 5 L
(1.3 US gal) per minute to avoid air locks.

Cooling system air locks may result in engine damage.

2. Fill the cooling system with Extended Life
Coolant (ELC). Refer to the Operation and
Maintenance Manual, “Fluid Recommendations”
topic {Maintenance Section) for more information
on coaling system specifications. Do not install the
cooling system filier cap.

3. Start and run the engine at low idle. Increase the
engine rpm to high idle. Run the engine at high
idie for one minute in order to purge the air from
the cavities of the engine block. Stop the engine.

4. Check the coolant level. Maintain the coolant level
within 13 mm (0.5 inch) below the bottom of the
pipe for filling. Maintain the coolant level in the
expansion bottle (if equipped) at the correct level.

5. Clean the cooling system filier cap. inspect the
gasket that is on the cooling system filler cap. If
the gasket that is on the cooling system filler cap
is damaged, discard the old cooling system filler
cap and install a new cooling system filler cap. If
the gasket that is on the cooling system filler cap
is not damaged, use a suitable pressurizing pump
in order to pressure test the cooling system filler
cap. The correct pressure for the cooling system
filler cap is stamped on the face of the cooling
system filler cap. If the cooling system filler cap
does not retain the correct pressure, install a new
cooling system filler cap.

6. Start the engine. Inspect the cooling system for
leaks and for correct operating temperature.
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Cooling System Supplemental Coolant Additive (SCA) - Test/Add

lWiustration 30 900285520

Cooling system filler cap

Pressurized System: Hot coolant can cause seri-
ous burns. To open the cooling system filler cap,
stop the engine and wait until the cooling system
components are cool. Loosen the cooling system
pressure cap slowly in order to relieve the pres-
sure.

1. Remove the cooling system filler cap slowly in
order to relieve pressure.

2. Maintain the coolant level within 13 mm (0.5 inch)
of the bottom of the filler pipe. If the engine is
equipped with a sight glass, maintain the coolant
level to the correct level in the sight glass.

3. Clean the cooling system filler cap and check the
condition of the filler cap gaskets. Replace the
cooling system filler cap if the filler cap gaskets are
damaged. Reinstall the cooling system filler cap.

4. Inspect the cooling system for leaks.

02151305

Cooling System Supplemental
Coolant Additive (SCA) -
Test/Add

A\ WARNING

Cooling system coolant additive contains alkali.
To help prevent personal injury, avoid contact with
the skin and the eyes. Do not drink cooling system
coolant additive.
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Test for SCA Concentration

Heavy-Duty Coolant/Antifreeze and SCA

NOTICE
Do not exceed the recommended six percent supple-
mental coolant additive concentration.

Use a Coolant Conditioner Test Kit in order to check
the concentration of the SCA.

Add the SCA, If Necessary

NOTICE

Do not exceed the recommended amount of sup-
plemental coolant additive concentration. Excessive
supplemental coolant additive concentration can form
deposits on the higher temperature surfaces of the
cooling system, reducing the engine’s heat transfer
characteristics. Reduced heat transfer could cause
cracking of the cylinder head and other high temper-
ature components. Excessive supplemental coolant
additive concentration could also result in radiator
tube blockage, overheating, and/or accelerated water
pump seal wear. Never use both liquid supplemental
coolant additive and the spin-on element (if equipped)
at the same time. The use of those additives together
could result in supplemental coolant additive concen-
tration exceeding the recommended maximum.

~' AN WARNING

Pressurized System: Hot coolant can cause seri-
ous burns. To open the cooling system filler cap,
stop the engine and wait until the cooling system
components are cool. Loosen the cooling system
pressure cap slowly in order to relieve the pres-
sure.

1. Slowly loosen the cooling system filler cap in
order to relieve the pressure. Remove the cooling
system filler cap.

Note: Always discard drained fluids according to
local regulations.

2. if necessary, drain some coolant from the cooling
system into a suitable container in order to aliow
space for the extra SCA.

3. Add the correct amount of SCA. Refer to the
Operation and Maintenance Manual, “Refill
Capacities and Recommendations” for more
information on SCA requirements.
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4. Clean the cooling system filler cap. inspect the
gaskets of the cooling system filier cap. If the
gaskets are damaged, replace the old cooling
system filler cap with a new cooling system filler
cap. install the cooling system filler cap.

02151646

Driven Equipment - Check

Refer to the OEM specifications for more information
on the following maintenance recommendations for
the driven equipment:

« Inspection

« Adjustment

« Lubrication

« Other maintenance recommendations

Perform any maintenance for the driven equipment
which is recommended by the OEM.

01936072

Engine - Clean

e

Personal injury or death can result from high volt-
age.

Moisture can create paths of electrical conductiv-

ity.

Make sure that the electrical system is OFF. Lock
out the starting controls and tag the controls “DO
NOT OPERATE".

NOTICE
Accumulated grease and oil on an engine is a fire haz-
ard. Keep the engine clean. Remove debris and fluid
spills whenever a significant quantity accumulates on
the engine.

Periodic cleaning of the engine is recommended.
Steam cleaning the engine will remove accumulated
oil and grease. A clean engine provides the following
benefits:

+ Easy detection of fluid leaks

« Maximum heat transfer characteristics

261

s Ease of maintenance

Note: Caution must be used in order to prevent
electrical components from being damaged by
excessive water when the engine is cleaned.
Pressure washers and steam cleaners should not be
directed at any electrical connectors or the junction of
cables into the rear of the connectors. Avoid electrical
components such as the alternator, and the starter.
Protect the fuel injection pump from fluids in order

to wash the engine.

Engine Air Cleaner
Element (Single Element) -
Inspect/Replace

Refer to Operation and Maintenance Manual, “Engine
Air Cleaner Service indicator-Inspect”.

NOTICE

Never run the engine without an air cleaner element
installed. Never run the engine with a damaged air
cleaner element. Do not use air cleaner elements with
damaged pleats, gaskets or seals. Dirt entering the
engine causes premature wear and damage to engine
components. Air cleaner elements help to prevent air-
borne debris from entering the air inlet.

NOTICE
Never service the air cleaner element with the engine
running since this will allow dirt to enter the engine.

A wide variety of air cleaners may be installed for use
with this engine. Consult the OEM information for the
correct procedure to replace the air cleaner.

01936073

Engine Air Cleaner Service
Indicator - Inspect

Some engines may be equipped with a different
service indicator.
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5. For turbocharged engines, install a new joint (6)
and the spacer (5).

8. Install a new diaphragm and plate (4) for the
breather assembly into the cavity (7) of the
valve mechanism cover or the spacer (5) for
turbocharged engines.

7. Install a new spring (3).

8. Install the breather cover {2) and the four screws
(1). Tighten the screws.

02177938

Engine Mounts - Inspect

Note: The engine mounts may not have been
supplied for this installation by Perkins. Refer to the
OEM information for further information on the engine
mounts and the correct bolt torque.

Inspect the engine mounts for deterioration and for
correct bolt torque. Engine vibration can be caused
by the following conditions:

« Incorrect mounting of the engine
» Deterioration of the engine mounts
Any engine mount that shows deterioration shouid

be replaced. Refer to the OEM information for the
recommended torques.

02153660

Engine Oil Level - Check

Hot oil and hot components can cause personal
injury. Do not allow hot oif or hot components to
contact the skin.

— X .
--——-—-Y——-————-l
_____ADD FULL
Hiustration 33 g00110310

(Y) "ADD" mark. (X) "FULL”" mark.

NOTICE
Perform this maintenance with the engine stopped.

1. Maintain the oil level between "ADD” mark (Y) and
“FULL" mark (X) on oil level gauge (1). Do not fill
the crankcase above “FULL" mark (X).

NOTICE
Operating your engine when the oil level is above the
“FULL" mark could cause your crankshatft to dip into
the oil. The air bubbles created from the crankshaft
dipping into the oil reduces the oil's lubricating char-
acteristics and could result in the loss of power.

2. Remove the oil filler cap and add oil, if necessary.
Clean the oil filler cap. Install the oil filler cap.

02153662

Engine Oil and Filter - Change

A\ WARNING

Hot oil and hot components can cause personal
injury. Do not allow hot oil or hot components to
contact the skin.

NOTICE
Care must be taken to ensure that fluids are contained
during performance of inspection, maintenance, test-
ing, adjusting and repair of the product. Be prepared to
collect the fluid with suitable containers before open-
ing any compartment or disassembling any compo-
nent containing fluids.

Dispose of all fluids according to local regulations and
mandates.

NOTICE
Keep all parts clean from contaminants.

Contaminants may cause rapid wear and shortened
component life.

Do not drain the oil when the engine is cold. As the oil
cools, suspended waste particles settle on the bottom
of the oil pan. The waste particles are not removed
with the draining cold oil. Drain the crankcase with
the engine stopped. Drain the crankcase with the

oil warm. This draining method allows the waste
particles that are suspended in the oil to be drained
correctly.
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F ailure to follow this recommended procedure will
cause the waste particles to be recirculated through
the engine lubrication system with the new oil.

Drain the Engine Oil

After the engine has been run at the normal operating
temperature, stop the engine. Use one of the
following methods to drain the engine crankcase oil:

« [f the engine is equipped with a drain valve, turn the
drain valve knob counterclockwise in order to drain
the oil. After the oil has drained, turn the drain valve
knob clockwise in order to close the drain valve.

» If the engine is not equipped with a drain valve,
remove the oil drain plug in order to allow the oil to
drain. After the oil has drained, the oil drain plug
should be cleaned and installed.

Replace the Oil Filter

NOTICE

Perkins oil filters are built to Perkins specifications.
Use of an oil filter not recommended by Perkins could
result in severe engine damage to the engine bear-
ings, crankshaft, etc., as a result of the larger waste
particles from unfiltered oil entering the engine lubri-
cating system. Only use oil filters recommended by
Perkins.

1. Remove the oil filter with a suitable tool.

Note: The following actions can be carried out as
part of the preventive maintenance program.

2. Cut the oil filter open with a suitable tool. Break
apart the pleats and inspect the cil filter for metal
debris. An excessive amount of metal debris in
the oil filter may indicate early wear or a pending
failure.

Use a magnet to differentiate between the ferrous
metals and the nonferrous metals that are found in
the oil filter element. Ferrous metals may indicate
wear on the steel and cast iron parts of the engine.

Nonferrous metals may indicate wear on the
aluminum parts, brass parts or bronze parts of
the engine. Parts that may be affected include
the following items: main bearings, rod bearings,
turbocharger bearings, and cylinder heads.

Due to normal wear and friction, it is not
uncommon to find small amounts of debris in

the oil filter. Consult your Perkins dealer or your
Perkins distributor in order to arrange for a further
analysis if an excessive amount of debris is found
in the ail filter.

Wustration 34 901081799

(1) Modine cooler
(2) Adapter
(3) Oil filter

Note: The Modine cooler (1) and the adapter (2) are
installed to the 404C-22T engine only.

3. Clean the sealing surface of the cylinder block or
the Modine cooler (1).

4. Apply clean engine cil to the new oil filter seal (3).

NQTICE
Do not fill the oil filters with oil before installing them.
This oil would not be filtered and could be contaminat-
ed. Contaminated oil can cause accelerated wear to
engine components.

5. Install the oil filter. Tighten the oil filter until the oil
filter seal contacts the cylinder block or the Modine
cooler. Tighten the oil filter by hand according to
the instructions that are shown on the oil filter. Do
not overtighten the oil filter.

Fill the Engine Crankcase

1. Remove the oil filler cap. Refer to the Operation
and Maintenance Manual for more information on
fubricant specifications. Fill the crankcase with the
correct amount of oil. Refer to the Operation and
Maintenance Manual for more information on refill
capacities.

264
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Engine Valve Lash - Inspect/Adjust

SEBU7992-01

NOTICE
If equipped with an auxiliary oil filter system or a re-
mote oil filter system, follow the OEM or filter manu-
facturer's recommendations. Under filling or overfilling
the crankcase with oil can cause engine damage.

NOTICE
To prevent crankshaft bearing damage, crank the en-
gine with the fuel OFF. This will fill the oil filters before
starting the engine. Do not crank the engine for more
than 30 seconds.

2. Start the engine and run the engine at "LOW
{DLE" for two minutes. Perform this procedure in
order to ensure that the lubrication system has
oil and that the oil filters are filled. Inspect the oil
filter for oil leaks.

3. Stop the engine and allow the oil to drain back to
the sump for a minimum of ten minutes.

e
-‘———-——-Y————-—-‘
e MIN

MAX

ilustration 35 900986928

4. Remove the oil level gauge in order to check the
oil level. Maintain the oil level between the “MIN”
and “MAX" marks on the oil level gauge.

02171102

Engine Valve Lash -
Inspect/Adjust

This maintenance is recommended by Perkins as
part of a lubrication and preventive maintenance
schedule in order to help provide maximum engine
life.

NOTICE
Only qualified service personel should perform this
maintenance. Refer to the Service Manual or your au-
thorized Perkins dealer or your Perkins distributor for
the complete valve lash adjustment procedure.

Operation of Perkins engines with incorrect valve lash
can reduce engine efficiency, and also reduce engine
component life. ‘
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Ah WARNING

Ensure that the engine can not be started while
this maintenance is being performed. To help pre-
vent possible injury, do not use the starting motor
to turn the flywheel.

Hot engine components can cause burns. Allow
additional time for the engine to cool before mea-
suring/adjusting valve lash clearance.

Ensure that the engine is stopped before measuring
the valve lash. The engine valve lash can be
inspected and adjusted when the temperature of the
engine is hot or cold.

Refer to Systems Operation/Testing and Adjusting,
“Engine Valve Lash - Inspect/Adjust” for more
information.

102154268

Fuel Injector - Test/Change

Ah WARNING

Fuel leaked or spilled onto hot surfaces or electri-
cal components can cause a fire.

: 4A WARNING

Make sure that you wear eye protection at all
times during testing. When fuel injection nozzles
are tested, test fiuids travel through the orifices
of the nozzle tip with high pressure. Under this
amount of pressure, the test fluid can pierce the
skin and cause serious injury to the operator.
Always keep the tip of the fuel injection nozzle
pointed away from the operator and into the fuel
collector and extension.

NOTICE
Do not allow dirt to enter the fuel system. Thoroughly
clean the area around a fuel system component that
will be disconnected. Fit a suitable cover over discon-
nected fuel system component.
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Regular maintenance of the fuel injectors is
recommended by Perkins. The fuel injectors must
be removed and tested by an authorized agent. The
fuel injectors should not be cleaned as cleaning with
incorrect tools can damage the nozzle. The fuel
injectors should be renewed only if a fault with the
fuel injectors occurs. Some of the problems that may
indicate that new fuel injectors are needed are listed
below:

» The engine will not start or the engine is difficult
to start.

« Not enough power

« The engine misfires or the engine runs erratically.
« High fuel consumption

+ Black exhaust smoke

« The engine knocks or there is vibration in the
engine.

» Excessive engine temperature

For further information on the removal and the
instaliation of the fuel injectors, refer to the
Disassembly and Assembly manual.

For further information on the testing of fuel injectors,
refer to the Testing and Adjusting manual.

Identification of a suspect Fuel
Injector

Work carefully around an engine that is running.
Engine parts that are hot, or parts that are moving,
can cause personal injury.

NOTICE
if your skin comes into contact with high pressure fuel,
obtain medical assistence immediately.

NOTICE
If a fuel injector is suspected of operating outside of
normal parameters it should be removed by a qualified
technician. The suspect fuel injector should be taken
to an authorised agent for inspection.
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Operate the engine at a fast idle speed in order to
identify the faulty fuel injector. Individually loosen
and tighten the union nut for the high pressure pipe
to each fuel injector. Do not loosen the union nut
more than half a turn. There will be little effect on the
engine speed when the union nut to the faulty fuel
injector is loosened.

Consult your authorized Perkins dealer or your
Perkins distributor for further assistance.

02153676

Fuel System - Prime

If air enters the fuel system, the air must be purged
from the fuel system before the engine can be
started. Air can enter the fuel system when the
following events occur:

« The fuel tank is empty or the fuel tank has been
partially drained.

» The low pressure fuel lines are disconnected.
= A leak exists in the low pressure fuel system.

« The fuel filter is replaced.

NOTICE
Care must be taken to ensure that fluids are contained
during performance of inspection, maintenance, test-
ing, adjusting, and repair of the product. Be prepared
to collect the fluid with suitable containers before
opening any compartment or disassembling any com-
ponent containing fluids.

Dispose of all fluids according to local regulations and
mandates.

There are two types of fuel filter that may be installed
on these engines. The procedure to prime the

fuel system will depend on the type of filter that is
installed on the engine and the type of connector that
is installed on the fuel injection pump. Both types of
filter and connections are shown.

Use the following procedure in order to prime the fuel
system:
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litustration 36 g01122124

Fuel filter with element

(1) Fuel valve
(2) Vent screw

lustration 38 g01122126

Connector that is instailed on 2 and 3 cylinder engines

(4) Connector boit
(5) Fuel return hose for the injector

ustration 37 gD11221256

Fuel filter with canister
(3) Vent screw

1. Ensure that the fuel valve (1) for the fuel filter that
has an element is in the ON position. The fuel
valve for the fuel filter that has a canister may be
located away from the engine. Refer to the OEM
information for further details.

2. Loosen the vent screw (2) or (3).

3. Operate the hand primer. When fuel free from air
flows from the vent screw tighten the vent screw.
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{flustration 39 g01122127

Connector that is installed on 4 cylinder engines
(6) Connector bolt

4. Loosen the connector (4) or (6) at the fuel injection
pump.

Note: For illustration 38, the fuel return hose (5) may
need to be removed at the fuel injection pump.

5. Operate the hand primer. When fuel free from air
flows from the connector tighten the connector
bolt.
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6. Try to start the engine.

Note: Do not operate the starting motor for more
than 15 seconds. If the engine does not start after 15
seconds, stop and wait for 30 seconds before trying
again.

02154450

Fuel System Filter - Replace

Fuel leaked or spilled onto hot surfaces or elec-
trical components can cause a fire. To help pre-
vent possible injury, turn the start switch off when
changing fuel filters or water separator elements.
Clean up fuel spills immediately.

NOTICE
Do not allow dirt to enter the fuel system. Thoroughly
clean the area around a fuel system component that
will be disconnected. Fita suitable cover over discon-
nected fuel system component.

NOTICE
Care must be taken to ensure that fluids are contained
during performance of inspection, maintenance, test-
ing, adjusting, and repair of the product. Be prepared
to collect the fluid with suitable containers before
opening any compartment or disassembling any com-
ponent containing fluids.

Dispose of all fluids according to local regulations and
mandates.

Fuel Filter With Canister

1. Close the fuel supply vaive.
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lilustration 40
2.

3.

g01122129

Clean the outside of the fuel filter assembly.
Open the fuel drain (2) in the bottom of the
filter assembly, if equipped. Drain the fuel into a
suitable container.

Loosen the setscrew (1).

. Remove the canister (3).
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01938468

Fuel Tank Water and Sediment
- Drain

NOTICE
Care must be taken to ensure that fluids are contained
during performance of inspection, maintenance, test-
ing, adjusting, and repair of the product. Be prepared
to collect the fluid with suitable containers before
opening any compartment or disassembling any com-
ponent containing fluids.

Dispose of all fluids according to local regulations and
mandates.

Fuel Tank

Fuel quality is critical to the performance and to the
service life of the engine. Water in the fuel can cause
excessive wear to the fuel system. Condensation
oceurs during the heating and cooling of fuel. The
condensation occurs as the fuel passes through the
fuel system and the fuel returns to the fuel tank. This
causes water to accumulate in fuel tanks. Draining
the fuel tank regularly and obtaining fuel from reliable
sources can help to eliminate water in the fuel.

Drain the Water and the Sediment

Fuel tanks should contain some provision for draining
water and draining sediment from the bottom of the
fuel tanks.

Open the drain valve on the bottom of the fuel tank
in order to drain the water and the sediment. Close
the drain valve.

Check the fuel daily. Drain the water and sediment
from the fuel tank after operating the engine or drain
the water and sediment from the fuel tank after the
fuel tank has been filled. Allow five to ten minutes
before performing this procedure.

Fill the fuel tank after operating the engine in
order to drive out moist air. This will help prevent
condensation. Do not fill the tank to the top. The
fuel expands as the fuel gets warm. The tank may
overflow.

Some fuel tanks use supply pipes that allow water
and sediment to settle below the end of the fuel
supply pipe. Some fuel tanks use supply lines that
take fuel directly from the boftom of the tank. If
the engine is equipped with this system, regular
maintenance of the fuel system filter is important.
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Fuel Storage Tanks

Drain the water and the sediment from the fue!
storage tank during the following conditions:

+ Weekly
« Oil change
« Refill of the tank

This will help prevent water or sediment from being
pumped from the storage tank into the engine fuel
tank.

If a bulk storage tank has been refilled or moved
recently, allow adequate time for the sediment to
settle before filling the engine fuel tank. Internal
baffles in the bulk storage tank will also help trap
sediment. Filtering fuel that is pumped from the
storage tank helps to ensure the quality of the fuel.
When possible, water separators should be used.

02169460

Hoses and Clamps -
Inspect/Replace

Inspect all hoses for leaks that are caused by the
following conditions:

« Cracking
« Softness
+ Loose clamps

Replace hoses that are cracked or soft. Tighten any
loose clamps.

NOTICE
Do not bend or strike high pressure lines. Do not in-
stall bent or damaged lines, tubes or hoses. Repair
any loose or damaged fuel and oil lines, tubes and
hoses. Leaks can cause fires. Inspect all lines, tubes
and hoses carefully. Tighten all connections to the rec-
ommended torque.

Check for the following conditions:

End fittings that are damaged or leaking

» QOuter covering that is chafed or cut

Exposed wire that is used for reinforcement

« Outer covering that is balliooning locally
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« Flexible part of the hose that is kinked or crushed
« Armoring that is embedded in the outer covering

A constant torque hose clamp can be used in place
of any standard hose clamp. Ensure that the constant
torque hose clamp is the same size as the standard
clamp.

Due to extreme temperature changes, the hose will
harden. Hardening of the hoses will cause hose
clamps to loosen. This can result in leaks. A constant
torque hose clamp will help to prevent loose hose
clamps.

Each installation application can be different. The
differences depend on the following factors:

» Type of hose
« Type of fitting material
« Anticipated expansion and contraction of the hose

» Anticipated expansion and contraction of the
fittings

Replace the Hoses and the Clamps

Refer to the OEM information for further information
on removing and replacing fuel hoses (if equipped).

The coolant system and the hoses for the coclant
system are not usually supplied by Perkins. The
following text describes a typical method of replacing
coolant hoses. Refer to the OEM information for
further information on the coolant system and the
hoses for the coolant system.

4\ WARNING

Pressurized System: Hot coolant can cause seri-
ous burns. To open the cooling system filler cap,
stop the engine and wait until the cooling system
components are cool. Loosen the cooling system
pressure cap slowly in order to relieve the pres-
sure.

1. Stop the engine. Allow the engine to cool.

2. Loosen the cooling system filler cap slowly in
order to relieve any pressure. Remove the cooling
system filler cap.

Note: Drain the coolant into a suitable, clean
container. The coolant can be reused.

3. Drain the coolant from the cooling system to a
level that is below the hose that is being replaced.
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4. Remove the hose clamps.

5. Disconnect the old hose.

6. Replace the old hose with a new hose.

7. Install the hose clamps with a torque wrench.

Note: For the correct coolant, see this Operation and
Maintenance Manual, “Fluid Recommendations”.

8. Refill the cooling system. Refer to the QOEM
information for further information on refilling the
cooling system.

9. Clean the cooling system filler cap. Inspect the
cooling system filler cap’s seals. Replace the
cooling system filler cap if the seals are damaged.
Install the cooling system filler cap.

10. Start the engine. Inspect the cooling system for
leaks.

01907732

Radiator - Clean

The radiator is not usually supplied by Perkins. The
following text describes a typical cleaning procedure
for the radiator. Refer to the OEM information for
further information on cleaning the radiator.

Note: Adjust the frequency of cleaning according to
the effects of the operating environment.

Inspect the radiator for these items: Damaged fins,
corrosion, dirt, grease, insects, leaves, oil, and other
debris. Clean the radiator, if necessary.

'f A\ WARNING

Personail injury can result from air pressure.

Personal injury can result without following prop-
er procedure. When using pressure air, wear a pro-
tective face shield and protective clothing.

Maximum air pressure at the nozzle must be less
than 205 kPa (30 psi) for cleaning purposes.

Pressurized air is the preferred method for removing
loose debris. Direct the air in the opposite direction
to the fan’s air flow. Hold the nozzle approximately
6 mm (0.25 inch) away from the radiator fins. Slowly
move the air nozzle in a direction that is parallel with
the radiator tube assembly. This will remove debris
that is between the tubes.
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Pressurized water may also be used for cleaning.
The maximum water pressure for cleaning purposes
must be less than 275 kPa (40 psi). Use pressurized
water in order to soften mud. Clean the core from
both sides.

Use a degreaser and steam for removal of oil and
grease. Clean both sides of the core. Wash the core
with detergent and hot water. Thoroughly rinse the
core with clean water.

If the radiator is blocked internally, refer to the OEM
Manual for information regarding flushing the cooling
system.

After cleaning, start the engine and accelerate the
engine to high idle rpm. This will help in the removal
of debris and the drying of the core. Stop the engine.
Use a light bulb behind the core in order to inspect
the core for cleanliness. Repeat the cleaning, if
necessary.

Inspect the fins for damage. Bent fins may be opened
with a “comb”. Inspect these items for good condition:
Welds, mounting brackets, air lines, connections,
clamps, and seals. Make repairs, if necessary.

02176881

Severe Service Application -
Check

Severe service is the application of an engine that
exceeds the current published standards for that
engine. Perkins maintains standards for the following
engine parameters:

Performance such as power range, speed range,
and fuel consumption

Fuel quality

Operational Altitude
Maintenance intervals

Oil selection and maintenance
Coolant type and maintenance
Environmental qualities

Installation

Refer to the standards for the engine or consult your
Perkins dealer or your Perkins distributor in order to
determine if the engine is operating within the defined

parameters.
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Severe service operation can accelerate component
wear. Engines that operate under severe conditions
may need more frequent maintenance intervals in
order to ensure maximum reliability and retention of
full service life.

Due to individual applications, it is not possible
to identify all of the factors which can contribute
to severe service operation. Consult your Perkins
dealer or your Perkins distributor for the unique
maintenance that is necessary for the engine.

The operating environment, incorrect operating
procedures and incorrect maintenance procedures
can be factors which contribute to a severe service
application.

Environmental Factors

Ambient temperatures — The engine may be
exposed to extended operation in extremely

cold environments or hot environments. Valve
components can be damaged by carbon buildup if
the engine is frequently started and stopped in very
cold temperatures. Extremely hot intake air reduces
engine performance.

Quality of the air — The engine may be exposed

to extended operation in an environment that is
dirty or dusty, unless the equipment is cleaned
regularly. Mud, dirt and dust can encase components.
Maintenance can be very difficult. The buildup can
contain corrosive chemicals.

Buildup — Compounds, elements, corrosive
chemicals and salt can damage some components.

Altitude - Problems can arise when the engine is
operated at altitudes that are higher than the intended

settings for that application. Necessary adjustments
should be made.

Incorrect Operating Procedures
« Extended operation at low idle

+ Frequent hot shutdowns

Operating at excessive loads

Operating at excessive speeds

+ Operating outside the intended application

Incorrect Maintenance Procedures
» Extending the maintenance intervals

« Failure to use recommended fuel, lubricants and
coolant/antifreeze
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102177969

Starting Motor - Inspect

Perkins recommends a scheduled inspection of the
starting motor. If the starting motor fails, the engine
may not start in an emergency situation.

Check the starting motor for correct operation. Check
the electrical connections and clean the electrical
connections. Refer fo the Systems Operation, Testing
and Adjusting Manual, “Electric Starting System -
Test” for more information on the checking procedure
and for specifications or consult your Perkins dealer
or your Perkins distributor for assistance.

02184788

Turbocharger - Inspect
(If Equipped)

A regular visual inspection of the turbocharger is
recommended. Any fumes from the crankcase are
filtered through the air inlet system. Therefore,
by-products from oil and from combustion can collect
in the turbocharger compressor housing. Over time,
this buildup can contribute to loss of engine power,
increased black smoke and overall loss of engine
efficiency.

If the turbocharger fails during engine operation,
damage to the turbocharger compressor wheel
and/or to the engine may occur. Damage to the
turbocharger compressor wheel can cause additional
damage to the pistons, the valves, and the cylinder
head.

NOTICE
Turbocharger bearing failures can cause large quanti-
ties of oil to enter the air intake and exhaust systems.
Loss of engine lubricant can resuit in serious engine
damage.

Minor leakage of oil into a turbocharger under extend-
ed low idle operation should not cause problems as
long as a turbocharger bearing failure has not oc-
cured.

When a turbocharger bearing failure is accompanied
by a significant engine performance loss (exhaust
smoke or engine rpm up at no ioad), do not continue
engine operation until the turbocharger is renewed.
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A visual inspection of the turbocharger can minimize
unscheduled downtime. A visual inspection of the
turbocharger can also reduce the chance for potential
darnage to other engine parts.

Removal and Installation

Note: The turbochargers that are supplied are
nonserviceable.

For options regarding the removal, installation, and
replacement, consult your Perkins dealer or your
Perkins distributor. Refer to the Disassembly and
Assembly Manual, “Turbocharger - Remove and
Turbocharger - Install” for further information.

Inspecting

NOTICE
The compressor housing for the turbocharger must
not be removed from the turbocharger for cleaning.

The actuator linkage is connected to the compressor
housing. If the actuator linkage is moved or disturbed
the engine may not comply with emmissions legisla-
tion.

1. Remove the pipe from the turbocharger exhaust
outlet and remove the air intake pipe to the
turbocharger. Visually inspect the piping for the
presence of oil. Clean the interior of the pipes
in order to prevent dirt from entering during
reassembly.

2. Check for the presence of ail. If oil is leaking from
the back side of the compressor wheel, there is a
possibility of a failed turbocharger oil seal.

The presence of oil may be the result of extended
engine operation at low idle. The presence of oil
may also be the result of a restriction of the line
for the intake air (clogged air filters), which causes
the turbocharger {o slobber.

3. Inspect the bore of the housing of the turbine
outlet for corrosion.

4. Fasten the air intake pipe and the exhaust outlet
pipe to the turbocharger housing.
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Walk-Around Inspection

Inspect the Engine for Leaks and
for Loose Connections

A walk-around inspection should only take a few
minutes. When the time is taken to perform these
checks, costly repairs and accidents can be avoided.

For maximum engine service life, make a thorough
inspection of the engine compartment before starting
the engine. Look for items such as oil leaks or coolant
leaks, loose bolts, worn belts, loose connections and
trash buildup. Make repairs, as needed:

« The guards must be in the correct place. Repair
damaged guards or replace missing guards.

« Wipe all caps and plugs before the engine is
serviced in order to reduce the chance of system
contamination.

NOTICE
For any type of leak (coolant, lube, or fuel) clean up the
fluid. If leaking is observed, find the source and correct
the leak. If leaking is suspected, check the fluid levels
more often than recommended until the leak is found
or fixed, or until the suspicion of a leak is proved to be
unwarranted.

NOTICE
Accumulated grease and/or oil on an engine is a fire
hazard. Remove the accumulated grease and oil. Re-
fer to this Operation and Maintenance Manual, “En-
gine - Clean” for more information.

+ Ensure that the cooling system hoses are correctly
clamped and that the cooling system hoses are
tight. Check for leaks. Check the condition of all

pipes.
+ Inspect the water pump for coolant leaks.

Note: The water pump seal is lubricated by the
coolant in the cooling system. It is normal for a small
amount of leakage to occur as the engine cools down
and the parts contract.

i

Excessive coolant leakage may indicate the need

to replace the water pump seal. For the removal of
the water pump and the installation of water pump
and/or seal, refer to the Disassembly and Assembly
Manual, “Water Pump - Remove and Install” for more
information or consult your Perkins dealer or your
Perkins distributor.

+ Inspect the lubrication system for leaks at the front
crankshaft seal, the rear crankshaft seal, the oil
pan, the oil filters and the rocker cover.

« inspect the fuel system for leaks. Look for loose
fuel line clamps and/or tie-wraps.

+ Inspect the piping for the air intake system and the
elbows for cracks and for loose clamps. Ensure
that hoses and tubes are not contacting other
hoses, tubes, wiring harnesses, etc.

« Inspect the alternator belts and any accessory
drive belts for cracks, breaks or other damage.

Belts for multiple groove pulleys must be replaced as
matched sets. If only one belt is replaced, the belt will
carry more load than the belts that are not replaced.

The older belts are stretched. The additional load on

the new belt could cause the belf to break.

« Drain the water and the sediment from the fuel
tank on a daily basis in order to ensure that only
clean fuel enters the fuel system.

» Inspect the wiring and the wiring harnesses for
loose connections and for worn wires or frayed
wires.

« Inspect the ground strap for a good connection and
for good condition.

« Disconnect any battery chargers that are not
protected against the current drain of the starting
motor. Check the condition and the electrolyte level
of the batteries, unless the engine is equipped with
a maintenance free battery.

» Check the condition of the gauges. Replace any

gauges that are cracked. Replace any gauge that
can not be calibrated.

01907756

Water Pump - Inspect

A failed water pump may cause severe engine
overheating problems that could result in the following
conditions:

» Cracks in the cylinder head

« A piston seizure

« Other potential damage to the engine
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Note: The water pump seal is lubricated by the
coolant in the cooling system. It is normal for a small
amount of leakage to occur as the engine cools down
and parts contract.

Visually inspect the water pump for leaks. Renew
the water pump seal or the water pump if there

is an excessive leakage of coolant. Refer to the
Disassembly and Assembly Manual, "Water Pump
- Remove and Install” for the disassembly and
assembly procedure.
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01903596

Emissions Warranty
Information

This engine may be certified to comply with exhaust
emission standards and gaseous emission standards
that are prescribed by the law at the time of
manufacture, and this engine may be covered by an
Emissions Warranty. Consult your authorized Perkins
dealer or your authorized Perkins distributor in order
to determine if your engine is emissions certified and
if your engine is subject to an Emissions Warranty.
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Product and Dealer Information

Note: For product identification plate locations, see the section “Product ldentification Information” in the Operation
and Maintenance Manual.

Delivery Date:

Product Information

Model:

Product Identification Number:

Engine Serial Number:

Transmission Serial Number:

Generator Serial Number:

Attachment Serial Numbers:

Attachment Information:

Customer Equipment Number:

Dealer Equipment Number:

Dealer Information

Name: Branch:
Address:
Dealer Contact Phone Number Hours
Sales:
Parts:
Service:
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ROCKYMOUNTAIN MACHINE
PO BOX 158 » .
Blackfoot, 1D 83221 Service invoice
Phone: 208-785-0520 « 800-782-0520

JOHN DEERE
INVOICE DATE . BRANCH INVOICE NO,
15JUNGY 01 22739
SOLD 1O
EDGED IN STONE - y PAGE 5
880 REDMAN ST y’ NG 1 H
X. [) . i
pes SALE TYPE P
CHUBBUCK, ID 83202 C}} OTHER
T
CUSTOMER NO. o
265900
PURCHASE ORDER NO.] PHONE RUMBER WORK ORDER NO. SEG. DATE OPENED SALES PRN;
208-681-2354 22739 01 05MAY 09
“MAKE MODEL SERIAL NO. EQUIP. NO. METER AUTHORIZED BY
MISC | BOXER 0001269 L OADER 608 .0
DESCRIPTION AMOUNT
INTERNAL ENGINE NOISE (TECH TOM)
JOSE- AFTER BRINGING IT INTO SHOP, I REMOVED ALL SHIELDING
AROUND FRONT OF ENGINE, WE THEN WERE TOLD TO REMOVED FILTER
AND CHECX FILTER ELEMENT. I FOUND SOME METAL IN IT. I LATER
SENT FILTER ELEMENT TO PERKINS DEALER TO GET CHECKED. TOM
LATER TOOK OVER AND REMOVED VALVE COVER. AND CHECKED FOR ANY
VISIBLE DAMAGE., NONE WAS NOTICABLE.
WHEN I DROVE OUT TO LOCATION OF BOXER, I REMOVED REAR
SHIELDS AND DISCONNECTED HYDRAULIC PUMP, IT WOULD STILL MAKE
THAT NOISE, AND TALING WITH COSTUMER THE NOISE WAS SOMETHING
THAT OCCURED ALL OF A SUDDEN, BUT DIDN'T SEEM TO AFFECT THE 8
PERFORMANCE OF BOXER, STILL THEY DISCONTINUE USE. I TALKED %
WITH PERKINS DEALER AND TOLD THEM ALL OF THE INFO THAT I g
HAD.
LATER WE WERE TOLD THAT THIS HAD TO GO TO A PERKINS g
DEALER, SO TOM AND I PUT ALL SHIELDS BACK ON. g
*xxkk2 25% JMONTH OR 27% /YEAR WILL BE ADDED TO ALL WORK
NOT PAID IN FULL AT THE TIME OF DELIVERY. LATE FEE OF
$50.00/ MONTH AND ANY COLLECTION COSTS WILL ALSO BE ADDED.
I CERTIFY THAT THIS REPAIR WAS DONE ON FARM MACHINERY.L *#*##%
1 WIX51348 0IL FILTER 6.69 65.69
** TOTAL LABOR ** 538.90
1 OUTBOUND FREIGHT 8.00 8.00
FRT.CHARGE TO SHIP BAD FILTER .TO WA,
1 SHOP SUPPLIES 13.85 13.85
>>..> SEG# 01 PRT 6.69 LAB .538.90 MSC  21.85 TGTAL 567.44
DESCRIPTION AMOUNT
TOTAL PARTS 6.69
TOTAL LABOR 538.90
MISC. CHARGES 21.85
SALES TAX 1.23
PLEASE PAY
THIS TOTAL 568.67
LF-1152 CUSTOMER COPY
EDGED 92
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RENTAL AGREEMEN

[ i OATE BEGNS On | EMOS OM B
Narneg A { X o o " / / .. '
| i \ . ; e 7 i - S f . 7 1)
- BHANCHREGION ACCOAUNT WO, Do NOT wiite w1
Street - ; - &haded areas,
ar AFD 2T ey , - Far Olfice use oy,
LEGECR MAME AND ADORESS NUMBER OF MONTHS |
City, State ) - ¢ i
ZIP Cade RPN PR Iove O
) 4 KPPLIED DATE
Telephone L
Humber N o
PAYMENTS APPLIED
Contact
i e 2 h ENT.
Fontal Fiole Tax Sewice Charge TOTAL RENTAL RATE Hour Dy  Wesk  Month
$ +$ + 9%

B

Nordaom BENTAL PERICH Guarsnteed by Lessee

!

Sy I o

TOUIBMENT WiLL BE USEC AT: (Gounty}

Lessae will not mmove the Equipment from this lozation

4 withouwl  wriltan  permission  from  Lessor.
Document Reference No Qiy. Matlel H;:;Mﬁelw Present Value %%

<
. s '
DY S A A Ry :
LR - e 3
A
i
]
:
T
)
)
t
)
:
t
1
- M
}
t
H
:
T
i
1]
:
N TOTAL
ST -« vaue
e PRESENT
RENTAL AGREEMENT

The cbove-named lessor herehy leases to the chove-nomed lessee the equi.ment listed herein {"Equipment’} for the term ond with the renial ayments sef out above,
Rentol poyments shall be made to Lessor ot his address shown obove. Lessee will poy the cost of transporting the Equipment from Lessor's place of business and refurning it
thereto. Such transportofion shall take place during the term hereof.

It is contemplated that the Equipment will be operated for not more thon

hours in any one doy;

hours in ony one week;

hours in ony one

month, and Lessee agrees that he will pay additional reniol proroted of the applicoble doily, weekly or monthly rofe for cuch hour the Equipment is used i exncess of such ime.
The additional rent for excess hours shall be poid ot the ime the Equipment is returned or, if the Equipment is leazed for more thon thirty duys, on the first doy of the month

following such use. If there is an hour meter furnished, lester agrees lo keep it connecled lo the Equipment and in good

working condition al ofl Fimes ond it is to be vied a3

the conclusive basis of the numbser of hours of apercticn. If Lessee foils 1o return the Equipment promplly ot the end of the term, addiional rental shall be payoble for each doy
proroted of one and one-holf imes the rermal renfal, ,
Lesser shall indemnify Lessor ogoinst ofl loss or damoge io the Equipment while  is out of Lessor’s possession, and the omount of any such loss or domoge sholl be based
o the volue shown above. Damaoge 1o the Equipment, ather thon o tofal toss, sholl not abate or excuse the making of prescribed rentol payments,
Lessee agrees to use ond carn for the Equipment in o careful and prudent manner, to pay oll operation and maintenance expenses while the Equipment is out of the possession

of Lessor, and 1o make, of his expense, eny o
upon ifs return i Lessor, the Equipment is nal in such good condition, Lessor may repair it and Lessee will pay the cost of any such repairs of Lessar's regulor

nd olf repoirs The Equipment shall ba returned to Lessor in ot good condifion os received, recsonable wear and tear excepted. I,

shop rofes,

Lessze assomes ofl risk and lichility for ond shall hold Lessor and its ossigns hormless from all domages for injuries or death to persons and property arising out of the use,
possession or kunsporfotion of the Equipment. Lessee, of his own experse will corry public fiability insurance with minimum liability fimits in the emount of $100,000 per person
ond $300.0C0 per occurrence for bodily injury, including death, ond in the minimum amount of $50,000 per occurrence for property damage. Neither Lessor, its assigns, the
wholesdle distribumor, nor the Monufacturer shall be liable for any incidentol or consequentiol domeges which may result from any failure or use of the Equipment,

Upon expiration of the term of this Rental Agreement or af any fime during such term, Lessee may elect fo purchose the Equipment for the "Total Present Vilue® shown above,
% of cll roniols theratofore poid. Such election sholl be evidenced by execution of o purchose order form supplied by Lessor,
together with payment of the remcinder of the purchate price in cath or seffement for the Equipment in some other monner agreed to by the parties,

and moy opgly fo such purchose price

THIS RENTAL AGREEMENT IS SUBJECT TO

HERECF. o
LESSEE (Cuslomes] < — b0 || ESSOR iDeoked
' ‘L e BY
| S .
OLC-1010-8TOCK 11/08 Prinzed In US4,
CUSTOMER COPY
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EDGED 187




BENTAL AGREEMENT *_ 1109678

LESSFE N, DATE
‘ - RENTAL SEGING DN ENDS ON
Name S ) L f ( N v /,\_ R B | H
A Y L . B tia Foand 77 43 TERM ., A‘;‘ s D
Streel | aﬁaug«msmon ACCGUNT RD, v o NOT mie
[ L d
N " - Aoy § Saded 3
R g e o1 - 00 s
LESS0R NAME AND ADDRE! -
Lty State 7y e P - i) ) = o f ;Y e o O oS
ZIP Code (peatelly  Toape 232070 e et Ul (o Pk
’ ! s N T APPLIED DATE
Telephone - - } o, e . -
Number P ¢’ i‘“/ . 4 O é‘{ R Wb B o - ‘:’) O Ben ‘(:t*{i
contact o P N 5 e / _}’_—7 : FAYMENTS APPLED
ontas ey, - . . ; A b - — o D
Pl O Woerie Afw/ s 5 ] i NI F ol Lty é:v 22}
Renlal Rate Yax Sewice Chatge TOTAL RENTAL RATE Hou Day  Week

s\ Loty ("Lf ViYL THE Y ucgzs..{”t\ LM R i
Minfmum RENTAL PERIOD Guaratieed by Lessee Wit RENTAL AMOUNT

§ - ‘- .
EQUIPHENT WILL BE USED AT: {(Count Cit .
(Gous) Chy Lasses will nol remove the Equipment from this location
« without  writlen  peermission  from  Lassor.
Document Haference No. Oty, Model Size & Description of Equipmant (Give Product tdentification/Serial No ) f-lg;.;g:;m Present Valug o,
¥
'
y o e 2= [
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R t - L N <3
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« — H
Doy 7247 14 ;
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B ¥ k] 1 T
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. l . A [P B — v 1 y , i i - ¥ : \|~ -
Tid v g ttuv\a[ (,;_{‘,-,.; A I i A L Soelie D /{ T \ P L D e Moy e tentl
' 3 i ¢ i T
] o - - N L. " g . 5 . t
f c N I R R T -’ R R S 4 R SRR TE " F O GRPr Ny :
: j 7 ; TOTAL
/ ! o vaue
' PRESENT
RENTAL AGREEMENT

The obove-nomed Lessor heraby lecses fo the above-nomed lessee the equipmeni listed herein {“Equipment®) for the term and with the rental payments set ot chove,
Rental payments sholl be mode to Lessor ot his address shown cbove. lesses will pay the cost of transporting the Equipment from Lessor’s place of business and returning it

thersto. Such transporiation shall toke place during the term hereof,

It is contemploted that the Ecuipment will be aperaled for not more than_______ hours in any one day; . hours in any one week; 1/ ‘{) hours in any one
month, and lessee agrees that he wil pay addifional rental prorated ot the applicoble daily, weekly or monthly rate for each hour the Equipment is used in excess of wch Hime.
The addifional rent for excess hours shall be poid ot the fime the Equipment is retumed or, if the Equipment is leased for more than thirly days, on the first doy of the month
follawing such use. If there is on hour meler furnished, Lessee ogrees to keep it connected to the Equipment and in good working condition at ofl Fmes ond it is fo be used as
the conclusive basis of the number of hours of operation. If Lessee lails 1o return the Equipment promptly ot the end of the term, oddiional rental shall be payable for each day
prorated af one and one-half times the normal rentol. B

lessee shall indemnify Lessor against off loss or domage to the Equipment while it is out of Lessor’s possession, and the amount of any such loss or domage shall be based
an the value shown ohave. Damage to the Equipment, other than a lotal loss, shall not abate or excuse the moking of prescribed rental payments.

Lesser agreas la use and core lor the Equipment in o carelul and prident. mondier, to poy ofl operation ond maintenance expenses while the Equipment is out of the possession
of lessor, ond fo moke, ot his expense; any ond oll repairs. The Equipment sholl be retumed to Lessor in os good condifion as received, reasanable weor and fear excepted. If,
upen its relum fo Lessor, the Equipment is not in such good condiiion, Lessor may repair it ond Lessee will pay the cost of any such repairs of Lessor’s regulor shop rates. .

Lessee assumes ofl risk ond liobility for and shall hold tessor and its rasigns harmless from oll domages for injuries or death fo persons and propery orising cut of the use,
passession ot fronsportation of fhe Egvipment, Lesses, of his own expente will corry public liability insurance with minimum liability limits in the amount of $100,000 per person
ond $300,000 per occurrence for budily injury, including déath, ond in the minimum amount of $50,000 per occurrence for pforeﬁy domoge. Naither Lessor, ifs assigns, the
wholesale disiribuior, rior the Manufaclrer shall be lioble for eny indidentol or consequential domages which may result from any failure or use of the Equipment.

Upon expiration of the term of this Renial Agreement or of any ime duting such teri, Lessee may elect fo purchase the Equipment for the ™Total Present Volue® shown ahove,
and may apply to such purchase price % of all rentals theretofore poid. Such election sholl be evidenced by exerution of o purchose order form supplied by Lessor,
together with payment of the remainder of the purchase price in cash or setflement for the Equipment in some other manner agreed to by the parfies. )

-
) R
THIS RENTAL AGREEMENT |5 SUBJECT-TO AL OF THE TERMS AND CONDITIONS SET OUT ON THE REVERSE SIDE HEREOF WHICH ARE HEREBY MADE A PART
HERECF. R

il e i
LESSEE (Custorner} o 1 . LESSOR {Dedler]
/ PR ( - ) ] B
S oA e\ S S ! AL
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5 e
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Northwest Power Systems Statement

10686 W. Pattie St.
Boise, ID 83713

Date
4/30/2011

Edged in Stone
Preston George

3550 Hwy 30 W
Pocatello [daho 83204

Amount Due Amount Enc.
$11,243.68
Date Transaction Amount Balance

05/28/2009 INV #1571, Due 06/27/2009. Orig. Amount $4,385.18. 2,310.18 131018 »
06/30/2009 INV #1571 S JUN. Due 06/30/2009. Orig. Amount $110.00. 110.00 2,420.18
06/30/2009 INV #1571 EC 06. Due 06/30/2009. Orig. Amount $65.78. 65.78 2,485.96
07/31/2009 INV #1571 S JUL. Due 07/31/2009. Orig. Amount $155.00. 155.00 2,640.96
07/3172009 INV #1571 FC 07. Due 07/31/2009. Orig. Amount $65.78. 65,78 2,706.74
08/30/2009 INV #1571 FC 08. Due 08/30/2009. Orig. Amount $65.78. 65.78 2,772.52
Q87/30/2009 INV #1571 S AUG, Due 08/30/2009. Orig. Amount $155.00. 155.00 2,927.52
Q9/30/2009 INV #1571 FC 09. Due 09/30/2009. Orig. Amount $65.78. 65.78 2,993.30
n9/30r2009 INV #1571 S SEP. Due 09/30/2009. Orig. Amount $150.00, 150.00 3,143.30

17312009 INV #1571 FC 10. Due 10/31/2009. Orig. Amount $65.78. 65.78 3,209.08
1073172009 INV #1571 § OCT. Due 10/31/2009. Orig. Amount $155.00. 155.00 31,364.08
1170172009 [NV #1571 S ADI. Due 11/01/2009. Orig. Amount $615.00. 615.00 3.979.08
11/30/2009 INV #1571 S NOV. Due 11/30/2009. Ong, Amount $300.00. 300.00 4.279.08
1173072009 INV #FC 38. Due 1 1/30/2009. Orig. Amount 365.78. Invoice 65.78 4,344.86
12/31/2009 INV #S 12/09. Due 12/31/2009. Orig. Amount $310.00. 310.00 4,654.86
1273172009 INV ¥FC 43. Due 12/31/2009. Orig. Amount $§97.16. Invoice 97.16 4,752.02
0173172010 INV #8 01/10. Due 01/3 1/2010. Orig. Amount $310.00. 310.00 5,062.02
0173172010 INV #FC 47. Due 01/31/2010. Orig. Amount $70.18. Invoice 70.18 $,132.20
02/28/2010 INV #S 02/10. Due 02/28/2010. Orig. Amount $280.00. 280.00 5412.20
02/28/2010 | INV #FC 48. Due 02/28/2010. Orig. Amount $67.65. [nvoice 67.65 5479.85
0373172010 INV #S 03/10. Due 03/31/2010. Orig. Amount $310.00. 310.00 5,789 85
037312010 INV #FC 49. Due 03/3172010. Orig. Amount §79.20. Invoice 79.20 5,869.03
04/30/2010 NV #S 04/10. Duc 04/30/2010. Orig. Amount $300.00. 300.00 6,169.05
04/30/2010 INV #FC 50. Due 04/30/2010. Orig. Amount $81.20. Invoice 81.20 6,250.25
05/31/2010 INV #8 05/10. Due 05/31/2010. Orig. Amount $310.00. 310.00 6,560.25
05/31/2010 | INV #FC $2. Due 05/3172010. Orig. Amount $88.53. Invoice 88.53 6,648.78
06/30/2010 INV #S 06/10. Due 06/30/2010. Orig. Amouat $300.00. 360.00 6,948.78
06/30/2010 INV #FC 54. Due 06/30/2010. Org. Amount $90.23. [nvoice 90.23 7,039.01
07/31/2010 INV #S §7/10. Due 07/31/2010. Orig. Amount $310.00. 310.00 7349.01
0773172010 | INV #FC 55. Due 07/31/2010. Orig. Amount $97.86. Invoice 97.86 7446.87
08/31/2010 INV #S 08/10. Due 08/31/2010. Orig. Amount $310.00, 310.00 7,756.87
D8/31/2010 INV #FC 56. Doe 08/31/2010. Orig. Amount $102.60. Invoice 102.60 7,859.47
09/30/2010 INV #S 09/10. Due 09/30/2010. Orig. Amount $300.00. 300.00 8,159.47
99/30/2010 | INV #FC 7. Due 09/30/2010. Orig. Amount §103.85. Invoice 1031.85 8.263.32

1-30 DAYS PAST 31-80 DAYS PAST 61-80 DAYS PAST OVER 90 DAYS
CURRENT DUE DUE DUE PAST DUE Amount Due
435.23 445.02 0.00 834.04 9.529.39 $11,243.68
Page 1
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Northwest Power Systems Statement

10686 W Pa‘ile Sf Date
Boise, 1D 83713

4/30/201)

Edged in Stone

Preston George

3550 Hwy 30 W

Pocatello Idaho 83204

Amount Due Amount Enc.
$11,243.68
Date Transaction Amount Balance
10/31/2010 NV #8 10/10. Due 10/31/2010. Orig. Amount $310.00. 310.00 8,57332
10/31/2010 INV #FC 58. Duc 10/31/2010. Orig. Amount $111.93. Invoice 111.93 8,685.25
11/30/2010 INV %8 11/10. Due 11/30/2010. Orig. Amount $300.00. 300.00 8,985.25
11/30/2610 NV #FC 61. Duc 11/30/2010. Orig. Amount $112.88. [nvoice 112.38 $.098.13
12/31/2010 | INV #S 12/10. Duc 12/31/2010. Orig. Amount $310.00. 310.00 9,408.13
12/31/2010 | INV #FC 62. Due 12/31/2010. Orig. Amount $121.26. Invoice 121.26 9,529.39
01/31/2011 INV #8 01/11. Due 01/31/2011. Orig. Amount $310.00. 310.00 9,839.39
01/31/2011 INV #FC 63. Due 0173172011, Orig. Amount $126.00. Invoice 126.00 9,965.39
22812011 INV #8 02/11. Due 02/28/2011. Orig. Amount $280.00. 280.00 10,245.39
2/28/2011 INV #FC 64. Duc 02728/2011. Orig. Amount $118.04. Invoice 118.04 10,363.43
0373172011 INV #S 03/11. Due 03/31/2011. Onig. Amount $310.00. 310.00 10,673.43
0373172011 NV #FC 65. Duc 0373172011 Orig. Ammount $135.02. Invoice 135.02 10,808.45
04/30/2011 [NV #S 04/11. Due 04/30/2011. Orig. Amoum $300.00. 300.00 11,108.45
0473072011 INV #FC 66. Duc 04/30/201 1. Orig. Amount $135.23. Invoice 135.23 11,243.68
1-30 DAYS PAST 31-60 DAYS PAST 61-80 DAYS PAST OVER 90 DAYS
CURRENT DUE DUE DUE PAST DUE Amourt Due
435.23 44502 0.00 £34.04 9,529.39 $11,243.68
Page 2
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Northwest Power
Systems

10686 W. Pattie S1.

Invoice

: Boire, iD 8313 Date ]moice b3
fice (208) 378-6562 Accounting Fax (208) 376-1687 5/28/2008 1571
I (208) 897451 Service & Repair (208) 761-37i4 o
8l To Ship To
Edged in Stone
Preston
3550 Hwy 30 W
Pocatelio ldaho 83204
Due o the volatile nature of the protroleum £.0. No. Terms Account # Ship Date Project
murket, freight charges niven st the
tirnc of bid arc an estimate only. Actual freight
costs are reflected on this invoice. Nct 30 5/2812009
Item Oty Description Rate Amount
inspection/Repair 1| Inspect Unit, Evaluate and Repair replaced failed 1,000.00 1,000.00
engine
Parts 1 | Perkins Engine Model HH35118 403C-11 IOPW 3.000.00 3.000.00T
Serial # N204140P
1rls 111 Barb38 X 6FJIC 228 2297
arls 212 3/8 200PSt Pushloc hose 1.79 3.587
‘Parts 1| Barb 378 X 1/4 MPT 3.01 3017
Parts 1[Cap 1/4 pipe Brass 147 147T
Parts 1]6MJ X 1/4 BSPP S0EL 12.77 12777
Parts 1{ MJ-MMADJ 90 Elbo Metric 3217 32.17
Parts 11142 pipe cap 3.83 383
Parts 1} PM-0B-08 Barb 1/2 X 1/2 pipe 413 4.13
Parts 1{JF-08-08 Barb 1/2 X 1/2 Female JIC 5.01 5.01
Parts 11 1" 1/2 pushloc hose 3.40 3.40
Parts 1{ Battery hold down 7.13 7.13
Freight 1] inbound freight 125.00 125.00
State Sales Tax 6.00% 181.39
Please update your records
with our new office phone
208-378-6562. THANK YOU!
A finance charge of 1.5% per month, but not to exceed Total $4,385.18
the highest amount lawfully atlowed by contract
in the state of Idaho, will be made on all past due accounts. $4.385.18

Balance Due

R1-d
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Northwest Power Systems

Credit Memo

0686 W. Pattie St.
oise, ID 83713 Date Credit No,
12/3172009 571 CR
Edged in Stone
Preslon George
3550 Hwy 30 W
Pocatello Idaho 83204
Description Qty Rate Armnount
Remove Engine 1 300.00 500.00
Perkins Engins Returned -3 3,000.00 -3,000.00
10% Restocking Fee b 300.00 300.00
Outbound Freight 1 125.00 125.00
Subtotal $-2,075.00
Sales Tax (6.0%) $0.00
Total $2,075.00
Invoices $0.00
Balance Credit 5,050
cg - d Xdd4 130A3SHT dH  WHSZ2:01 1102 +0 FRey
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Northwest Power Systems Statement

10686 W. Pattie St. Date
Boise, [ID 83713

1273172009

Edged in Stone

Preston George

3550 Hwy 30 W

Pocatello Idaho 83204

Amouni Due Amounl Enc.
$4,752.02
Date Transaction Amount Balance
V512872009 INV #1571, Duc 06/27/2009. Orig. Amount $4,385.18. 2,310.18 2,310.18
YO30/2009 INV #1571 S JUN. Due 06/30/2089. Orig. Amount $110.00. 110.00 2,420.18
163072009 INV #1571 FC 06. Due 06/30/2009. Orig. Amount $65.78. 65.78 2,485.96
Y7/31/72009  JINV #1571 S JUL. Due 07/31/2009. Orig. Asnount $155.00, 155.00 2,640.96
17/3172009 TNV #1571 FC 07. Due 07/3172009. Orig. Amount $65.78, 65.78 2,706.74
I8/3072009 INV #1571 FC 08. Dne 08/3072009. Orig. Amount $65.78. 65.78 2,772.82
J8/3072009 INV #1571 S AUG. Dut 08/30/2009. Orig. Amount $155.00. 155.00 2,927.52
"/30/2009 INV #1571 FC 09. Due 09/30/2009. Orig. Amount $65.78. 65.78 2,993.30
3072009 INV #1571 S SEP. Due 09/30/2009. Orig. Amount $150.00. 150.00 3,143.30
/3172009 INV #1571 FC 10, Due 10/3172009. Orig. Amount $65.78. 65.78 3,209.08
10/31/2009 INV #1571 S OCT. Due 10/31/2009. Orig. Amount $155.0640. 155.00 3,364.08
11/0172009 INV #1571 S ADJ. Duc 11/01/2009. Orig. Amount $615.00. 615.00 3.979.08
11/30/2009 INV #1571 SNOV. Due 11/30/2009. Orig. Amount $300.00, 300.00 4,279.08
11/30/2009 [NV #FC 18. Due 11/30/2009. Orig. Amount $65.78. Invoice 65.78 4,344.86
12/31/2009 INV #S 12/09. Duc 12/31/2009. Orig. Amount $310.00, 310.00 4,654.86
12/31/2009 INV #FC 43. Due 12/31/2009. Orig. Amount $97.16. Invoice 97.16 4,752.02
1-30 DAYS PAST 31-80 DAYS PAST 61-90 DAYS PAST OVER 80 DAYS
CURRENT DUE DUE DUE PAST DUE Amount Due
407.16 0.00 980.78 220.78 3,143.30 $4,752.02
ce - d .
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#1000 12:26 FAX 2080043297 CHANGING SEASONS

2 M e g

i
AT

s CCG\.:’ Lo : N r -
G f’L&‘ﬂ"d ‘ 'VL‘:'Q ,“5‘;“ \-...(, S g Q.
Edged in Stone Inc. &; o Lo e \—-\{*QI vlnu. (c,
3550 W. Hwy 30 Cr e " J.,\ Aol & "~
Pocatello, idaho 83210 \/_)f {‘ WL \- PRI iw{ o
208-904-3297 €/ e g B Y 0 [a.
Rt g Xg,oak bonas ‘lk’w

-\(’,Jc\“‘(\\po Llie o Gla fiot Hhed”

Northwest Power Systems SN C‘l"“"“ﬂ‘“ {
. y 'Cl‘d'(f’s "tgdii-o\-{‘j ﬂ‘“,,‘)‘iiwaw’rf vl
el Tladis e gove
Dear Sir: D‘i‘{o’*’ f 3 4
pézgpei)gam ":‘{

This letter is in regards to the Boxer mini skid steer that you replaced the Perkins diesel engine on this
spring. | would like to request that before we pick it up that you would write me a lerter describing why
you think that the engine failed due to dust contamination.

1 brought you the machine with the understanding that the engine would be covered under warranty.
The machine only has approximataly 600 hrs and (have had it less than three years which would have
made it efigible for the manufacture 1o cover the parts and labor under the warranty. It smy
understanding that nelther Compact Power (the boxer manufacture) or Perkins will cover the warranty
to any extent.

Perkins will not stand the warranty due to the fact that they say there should be 3 dual filter system on
the machine. This would constitute the failure of the engine as an engineering flaw on the pan of
Compact Power. Compact power states that the machine was built and tested as is and the machine
should be covered by Perkins.

1 understand that you are a very experienced and trained mechanic. | also know that diesel engines last
longer than 600 hrs. We have never lost a diesel engine and | have owned several tractors, trucks, skid
foaders, and pickups that have diese! engines, In fact currently | own eight vehicles that have diesel
engines in them. We have a good malntenance program and change oils, grease, and change filters ona
regular basis. Why did this engine fail? ‘

Since | have owned this machine we have constantly had problems with it. We replaced the tracks @
bess than 400 hrs, lost the hydraulic pump @ 350 hrs, the gauges fell apart, the muffler fell off, the
radiator boits fell out, the water pump leaked, the fuel filter assembly fell off the battery went bad, we
have had wirlng problems, unless kept ingide the key switch fills with water and freezes during the
winter, the levers that control the hydraulics have braken, the hydraulic cylinders that control the track
width have pushed completely out past the stops so the entire track system falls off, the implement
mount s were built so weak that they are worn out flex and crack and have had to be replaced, the
front cast mount plate has been replaced twice because it breaks in hatf.

'm sure that s not all the problems that I've had but close and | paid more for this machine because |
was supposed 1o be the best and their service was supposed to be 50 good. | have had the worst
experience with Compact Power. Their service is awful and they won't stand behind anything, it seems
that It is always someone else’s problem. The machine is under built for the power they putin it and
they use substandard parts, It is broken down maore than it runs at this peint it has cost me more money
that it is worth because during our working season of April thru November it is always broken down and
parts always take at the very least 3 weeks to get if not more.

{ would fike to know how you know for sure, 100% that the engine failed due to being dusted. Thereis
not a possibility that it could have failed due ta something eise? | understand that 3 dust will wsar out
an engine, but this engine definitely could have falled. | don't beliave that any one could say for sure
100% that it failed because of one thing or anather if so | would fike proof. Where is the air filter that
came out of the machine when yau got it? | also wantthe old engine to have it reavaluated by another
mechanic. When 1 have this information | will gladly pay you what t owe you if any. Until then F'm sure

Xdd4 13043547 dH WUBY 6 Y102 +0 Rey
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0871872008 12:28 FAX 2089043287 CHANGING SEASONS Qo003

you can understand that | just want an angine warranty that | am due. { want compact power to stand
behind the product they sell.

Preston George Fdged in Stone Inc.
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Edged In Stone Payroll
8935 Abel Ortiz 515.79
8937 Deven Duffin 662.66
8938 Fernando Ponce 776.57
8939 Jared Barthlome 415.04

8940 Joseph P George 1419.60

8941 Juan Cano 839.46
8942 Kelly Saiz 1146.55
8943 Marin Giesbrecht 366.57
8944 Paula Whisner 248.75
8945 Phillip Pena 1026.04
8946 Rafael Villa 600.35
8947 Ramiro Mendez 600.35
8948 Eddie Card 425.60
8949 Jose Ortiz 839.46
8950 Bill George 1500.00
8953 Chris Fletcher 1225.10
8955 Austin George 353.00

EDGED 211
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2219
2220
2221
2222
2223
2224
2225

2226

Changing Seasons Payroll

Josh Craig

Trish Davis

Susan Merrill
Kelly Saiz

Rebecca Snyder
Jennalee Waldram
Ronald Whisner

Cody Davis

338.38
1075.15
302.53
176.90
262.36
49.86
128.72

664.40
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Edged In Stone

Check Number Name Amount
8828 Bill George 1500.00
8827 Eddie Card 540.08
8809 Joel Nieto 548.50
8810 Jose Ortiz 910.00
8811 Austin George 262.00
8812 Braydon Johnson 640.15
8813 Cesar Guevara 654.85
8814 Chris Fletcher 1157.29
8815 Devin Duffin 736.62
8816 Fernando Ponce 794.91
8817 Joe Hughes 267.67
8818 Joseph P. George 1419.60
8818 ‘ Juan Cano 954.82
8820 Kelly Saiz 1146.55
8821 Michael Mathie 71.62
8822 Paula Whisner 326.41
8823 Phillip Pena 1168.29
8824 Tali Portillo 272.74
8825 Tyler Berrett 423.36
3826 Wendy Webb 687.62

EDGED 213
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8832

2119

2120

2121

2122

2123

2124

2125

2126

2127

2131

Jared Barthlome

Changing Seasons

Josh Craig

Trish Davis

Marin Giesbrecht i
Susan Merrill

Kelly Saiz

Rebecca Synder
Jenalee Waldram
Ronald Whisner
Wendy Webb

Cheri Craig

364

480.59

369.65
829.11
376.17
292.41
200.30
240.56
462.68
331.60
238.86

886.56
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Page | of |

Sept 11 checks.docx

Edged In Stone Payroll:
8967 Cesar Guevara 345.14
8968 Chris Fletcher 1056.60
8969 Deven Duffin 641.64
8370 Fernando Ponce 692.13
8971 Joseph George 1419.60
8972 Kelly Saiz 1135.95
8973 Paula Whisner 340.27
8974 Phillip Pena 976.89
8975 Eddie Card 53.16

8976 Bill George 575.59

Changing Seasons Payroll:

2252 losh Craig 563.71

2253 Trish Davis 720.80

2254 Marin Giesbrecht 508.12
2255 Susan Merrill 283.75
2256 Kelly Saiz 37.54

2257 Rebecca Synder 317.59

2258 Rebecca Synder 50.00

hitn://mail.coogle.com/mail/Pui=2&ik=11113dd625& view=att&th=123a6b37e082e991&... 12/17/2009
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Sept 25 payroll.docx Page 1 of 1

EIS Payroll
9013 Bill George 1200.00
9011 Chris Fletcher 1125.34
9012 Fernando Ponce 736.89
9007 Eddy Card 633.68
8998 Devin Duffin 675.51
9000 Juan Cano 839.47
9001 Kelly L Saiz 1146.55
9002 Marin Giesbrecht 439.78
9003 Paula Whisner 390.21
9004 Phillip Pena 1074.72
9005 Rafael Villa 536.26

5006 Ramiro Mendez 464.05

Changing Seasons

2276 Cody Davis 61.68
2275 Rebecca Synder 198.30
2274 Susan Merrill 330.47
2273 Trish Davis 953.07

2271 lared Barthcome 71.18
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Pape 1 of |

e i Bt

9023 Chris Fletcher 510.14
9024 Devin Duffin 422.28
9025 Fernando Ponce 751.84
9027 Phillip Pena 383.48
9028 Rafael Villa 398.11
9029 Ramiro Mendez 398.21
9030 Eddie Card 424.00
9032 Paula Whisner 353.11
9034 Kendra Heaney 100.00
9035 Juan Cano 702.32
5036 Fernando Ponce 650.00

9037 Kelly L Saiz 1227.55

Total: 6721.04

Changing Seasons

2280 lared Barthcome 32.90
2281 Josh Craig 559.91

2282 Trish Davis 882.42

2283 Marin Giesbrecht 512.36
2285 Rebecca Synder 291.85
2286 Susan Merrill 271.56

Total: 2551.00
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Payroll Oct 6.docx Page I of 1

EIS Payroll
9023 Chris Fletcher 910.14
9024 Devin Duffin 422.28
9025 Fernando Ponce 751.84
9027 Phillip Pena 383.48
5028 Rafael Villa 398.11
9029 Ramiro Mendez 398.21
9030 Eddie Card 424.00
9032 Paula Whisner 353.11
9034 Kendra Heaney 100.00
9035 Juan Cano 702.32
9036 Fernando Ponce 650.00

9037 Kelly L Saiz 1227.55

Total: 6721.04

Changing Seasons

2280 Jared Barthcome 32.90
2281 Josh Craig 559.91

2282 Trish Davis 882.42

2283 Marin Giesbrecht 512.36
2285 Rebecca Synder 291.85
2286 Susan Merrill 271.56

Total: 2551.00
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Payroll Oct 6.docx Page 1 of )

EIS Payroll
9023 Chris Fletcher 910.14
9024 Devin Duffin 422.28
9025 Fernando Ponce 751.84
9027 Phillip Pena 383.48
9028 Rafael Villa 398.11
9029 Ramiro Mendez 398.21
9030 Eddie Card 424.00
9032 Paula Whisner 353.11
9034 Kendra Heaney 100.00
9035 Juan Cano 702.32
9036 Fernando Ponce 650.00

9037 Kelly LSaiz 1227.55

Total: 6721.04

Changing Seasons

2280 Jared Barthcome 32.90
2281 Josh Craig 559.91

2282 Trish Davis 882.42

2283 Marin Giesbrecht 512.36
2285 Rebecca Synder 291.85
2286 Susan Merrill 271.56

Total: 2551.00
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. EDGED IN STONWE, INC 20-4974753

FORM 11208 OTHER DEDUCTIONS STATEMENT 1
DESCRIPTION BMOUNT

ACCOUNTING 200.
BANK CHARGES 1,744.
PHONES/ INTERNET/POWER 2,011.
DUMPSTER RENTAL 71.
SMALL EQUIPMENT 2,792,
FUEL 1,810.
INSURANCE 3,203.
LICENSES 744 .
MISC 1,250.
PARTS 2,044,
REIMBURSED EXPENSES 3,871.
SUPPLIES 6,338.
MEALS AND ENTERTAINMENT 969.
TCTAL TO FORM 11208, PAGE 1, LINE 19 27,047.
SCHEDULE K NONDEDUCTIBLE EXPENSES STATEMENT 2
DESCRIPTION AMOUNT

EXCLUDED MERLS AND ENTERTAINMENT EXPENSES 969 .
TOTAL TO SCHEDULE X, LINE 16C 969.

SCBEDULE M-2 ACCUMULATED ADJUSTMENTS ACCOUNT- OTHER REDUCTIONS STATEMENT 3

DESCRIPTION AMOUNT

NONDEDUCTIBLE EXPENSES 969.

TOTAL TO SCHEDULE M~2, LINE 5 - COLUMN (A) 969.
7 STATEMENT(S) 1, 2, 3

14340615 784236 7819a 2006.05050 EDGED IN STONE, INC 78153 1
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L7110k

Schedule K-1 [ Final k-t T Amanged k-t QB N_ 1545-0130
{Farm 11208) 2 0 U 6 4 }f«f Shareholders Share of Gurrent Year lncome,
Oepartment of the Treasury Deductions Crediis, and Dther lems
Internal Revenue Service For calandar year 2006, o lax 1 Ordinary business Income Jloss) | 13 Credits
vear baginning | 1,435,
endlng 2Nat rental real astate Incoms {loss)

Shareholder's Share of Income, Deductions, 30ther nat rental incoma (loss)
Credits, etc.  » See sapaaie inslructions.

e 1! . . 41 i

Information About the Corporation lerast incorne

A Corporalion’s employer identification number Sa Ordlnary dividends

20-4974753

B Comormlion’s warma, aidrass, city, stale, and ZIP code S Quaiifind dividends 14 Forelgn tansactions

EDGED IN STONE, INC 6 Royaltiss

880 REDMAN ST

CHUBBUCK, ID 83202 7Nat shon-terrn capital gain {1oss)

C RS Center where corporalion filed retun Banat tong-term capital gain (loss)

OGDEN, UT

i} {:] Tax sheller registraticn number, it any Bb Colleclibles (28%) gain (loss)

£ [_J Check i Form 8271 is altachad

Be Unrecaptured sec 1250 galn

Information About the Shareholder

g Net section 1231 gain (loss)

¥ Shareholder’s identifying number

518-13-8476 , 100therincoma {loss) 15 Alternative min tax (AMT) items
& Shareholdars narme, atdress, city, state and ZIP code 158 578.
JOSEPH PRESTON GEORGE
880 REDMAN ST
CHUBBUCK, ID 83202
H Shamholdsr's percentags of stock
ownership fortaxyesr 50.000000+%
11Section 178 deduction 18 tems affacling shatsholder basis
C* 485.
12 Other deductions
>
-4
s}
2
=1
o0
o
3
[+ 8
17 Other information
e
i
*Sse altached statament for addftional informalion.
S %abs  JWA For Privaty Actand Paperwork Recuction Act Natlce, see Instruchions for Form 11208, Schedule K-1 (Form 11208) 2606
8 SHAREHOLDER NUMBER 1

14340613 784236 7819A 2006.05050 EDGED IN STONE, INC 78153 1
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_ EDGED IN STONE, INC 20-4974753

SCHEDULE K-1 NONDEDUCTIBLE EXPENSES, BOX 16, CODE C

DESCRIPTION AMOUNT SHAREHOLDER FILING INSTRUCTIONS

EXCLUDED MEALS AND ENTERTAINMENT
EXPENSES 485. SEE FORM 1040 INSTRUCTIONS

9 SHAREHOLDER 1
14340619 784236 7819A 2006.05050 EDGED IN STONE, INC 78183 1

EDGED 11
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L7110k

Schedufe K-1 ] Finat k-1 [ Amended k-1 OM3 Mo, 1545-0130
{Form 11208) 2 ﬂ 06 1% Sharehalgers Shars of Current Yoar ingome,
Department of the Treasury Deduclions, Gredlis, and Diher ltems
lnternal Revenue Service for talendar year 2008, of lax 1 Ordinary business incors (loss) | 13 Credils
vear beginaing i 1,434.
ending 2Net rental real eslale Income {loss)

Shareholder's Shate of Income, Deductions, 30ther nel rental income {loss}
Credits, etc. ™ See sepurate struclions.

R . 41nterest incom

% Information About the Corporatian e

A Corpuration's gmployec dentfication number 53 Ordinary dividends

204974753

8 Corporalion’s name, address, city, state, and ZiP code 5t Cualifiad dividends 14 Foreign transactions

EDGED IN STONE, INC 5 Royaltiss

880 REDMAN ST

CHUBBUCK, ID 83202 7Net short-terrn capltal gain {loss)

LIRS Center whers comporation filed retum 8aNet long-temm capital galn (Joss)

OGDEN, UT

p [ Tax shelter ragisiration nurnber, ¥ any . 8bCollsctibles (28%) gain {loss)

£ (1 checkit Fomn 8271 15 atached

8cUnrecaptured s8¢ 1250 gain
Information About the Shareholder

gNet section 1231 gain (loss)

F Shamhoider's [dentifying numbar

519-19-1105 100ther incoms {loss) 15 Allarnztive min tax (AMT) ftems
G Sharehotders name, address, city, state and ZIP code 12 577.

DANIELLE R. GEORGE
880 REDMAN ST
CHUBRUCK, ID 83202

H Shareholdars psrcanlage of stock

ownership fertax year ... 50.000000%
11 Seclian 179 deduction 16 Nerns 2tfscling shareholdar basis
' C* 484.
12 0ther deduclions
)
[
o
©
o
o
o
24
©
L.
17 Qther information
. »Set altached stalament for addiliona! information.
S112I%  IWA For Privacy Act ang Paperwork Reduction Act Notize, see Instructions for Form 11208, Schedule K-1 {Farm 11208) 2006
SHAREHOLDER NUMBER 2

14340613 784236 7819A 2006.05050 EDGED IN STONE, INC 781%Aa 1
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_EDGED IN STONE, INC 20-4974753

SCHEDULE X-~1 NONDEDUCTIBLE EXPENSES, BOX 16, CODE C
DESCRIPTION AMOUNT SHAREHOLDER FILING INSTRUCTIONS
EXCLUDED MEALS AND ENTERTAINMENT
EXPENSES 4B4. SEE FORM 1040 INSTRUCTIONS
11 SEAREHOLDER

14340619 784236 781%a 2006.05050 EDGED IN STONE, INC 7B1%A

387
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r EFOLORAp? B-25.06 Fom 418 Pags2 4 010
36. Net business Incoma subject to apportionmant. Enter the amopnt from line 35, TR X1 2,869,

37, Corpurations with all activily in daho enter 100%. Mullistate/muitinations! ccmomlnuns cumple!e nlrd
attach Form 42. Enler the apportionment factor from Form 42, Part L 1as 21, s
38. Net businass Income apportionsd to idaho. Mulfiply line 36 by the percenf ontine 37, ...
38, Incorng allocaled to ldaho. Ses Instrasctions. et tease et
40, ldzho compensalion of individual officers, directars, :md sharehmdm nul mpsﬂed to )daha
41. S corporation incorne reporied to tdaho on shamholders' income tax retums. |
42. Idaho taxable Incoing. Add fines 38 through 40, and subltacd line 41,
43, ldaho income fax. Mulliply tine 42 by 7.6%.
CREDITS
44 Credit for contributions to Idaho educalional sniffies., , .. ... ereresenroreses TUUPUNIVISN 4 . L
45, Credit tor contributions lo Idaho youth and rehabilitation facilities. ... ... .. ®{a5
46. Total business incoms tax crodils from Form 44, Part | line 14, Atach Form 44, 45
47, Toltal credits. Add fines 44 through 48, | ..
48, Sublract lipe 47 from fine 43. ) ling 47 is qtea!erlhan kre 43 OMB\' 7810,
OTHER TAXES

49, Minimum tax. Ses instruclions {f the S comomalien awes 102 ra 0 e, 140 20.

37 100.0000 «
38 2,869,

ol & » 5 & ¢

50, Permanent buiiding fund tax. See lastructions. . *150

51. Total tax from recapture of income tax credits from Form M Pazt II lme m Attach Fo:m 44 51

52. Fusls tax due. Alach Form 75. RO et rereues e e b s en oo et st nern et eeuin s rnerenns | OR

53. Sales/Use tax due on mail ordar, ln!nmet. and ulhsr non!axed purx:hases e e es e r e e e inrarsiranennesroseeeramneeimrnrrnes #1583

54, Yax from recapture of quaified investrment exempflon {QIE). Attach Form A8ER. s, #1154

55, Total tax. Add fines 48 through 54, »|55 20.
56, Underpaymant interast ARCR FOMMATESR. | oo ve e eer e evseesesesoensienes coeeniarreense. #1538

57. Add lins 55 ang line S6. 57 20.
PAYMENTS and OTHER CREDITS

5B. Estimaled (A PAYIBALS. | ... i cereas eeaese et ve s ar s e mn st e e eene e s st oo mn e ottt mt it enerrinnneeees @ L OB

59. Spacial fusls tax refund Gasollng tax rafund Attach Form 75, 154

60. Total pavments 3nd other credits. Add linz 58 2nd fing 59,
¥ fine 57 Is mors than line 68, G0 TO LINE 61. 1f line 57 Is less than line 60, GC TO LINE B4.

REFUND or PAYMENT DUE

61. Tax Due. Sublract line 60 fromline 57, . ... e et en et e e eas s e rnrsarin s

62. Penalty » interast lrum due date L "

63. TOTAL DUE. AGd e 61800 W18 B2, _____.cooireooosseesesemssnsicnsassessomserennsseos sessmsesrmssescansseses s oecrasetsossrene ™ 20,
64. Overpoyment. SUBLFACLINE 57 HOMTME 60, ... .1ocecerrrecsremeammssessmssesseas e resanos s emsas e tens s s enenss o . eisa]
65, REFUND. Amount of line 64 vou want refunded LOYOU. ..o oo eee e e eie et e nne e b

66, ESTIMATED TAX. Ampunt {o cradit lo your 2007 estimated kx. Subitract fine 65 fram line B4. »| 66
AMENDED RETURN ONLY. Gemplats this section to determine your fax due of refund,

67. Total kax dus (line £3) or overpayment (Mg 64) On IS TUIINL | oo eiessvetsmr e eerese trrsesssneens s sentanras 87
68. Refund from original retum plus additional rRRINGS. . ocoromeoreeeeereceenns 68
69. Tax paid with original relum plus additional tax pam_ . etrreraeessneres creoneeamyestiusnei s ne et otes nansresntrn 89
70. Amendsd tax due or rebund. Add lings 67 2nd 68, and subtract Hne 69, . 76

o [ X7 within 180 days of receiving this retum, the Idaho State Tax Commission may discuss this retum with the paid preparer identified below.
Under penatlies of perjury, | dezlara that fo the best of mv knowiedae and belisf Wsis relumm is true, cotrect and complels,

Signature of otficer
SIGN | ® 06/19/07
HERE I s Phone number
PRESIDENT

Paid preparer’s signat Preparst’s EIN, SSK, or PTIN
o |Jitind Y, ézwaﬁ e 820338741
Addresy and prone nurﬁgu

DEATON & COMPANY, CHARTERED ml‘

215 N 9TH, SUITE A
POCATELLO, ID 83201
208-232-5825

o
[ e

il

I

B4850RA09-27-08
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CLH

IDAHO Shareholder's Information
SCHEDULE K-1 For Calendar Year 2006, or Fiscal Year : 2006
EQUIVALENT Begning ,ant Ending
Sharsholder Name, Adthiess and Zip Code Shareholdsr Number 1

Shareholder 10 bumber D1 B8—13-8B476

JOSEPH PRESTON GEORGE

880 REDMAN ST Resident Nearesident [
CHUBBUCEK, ID 83202

S Carpoution Name, Addtess and 2ip Code S Gorporalion Idantifying Number

EDGED IN STONE, INC 2049374753

880 REDMAN ST idaho Apportionrnent Parcentage ... 100.0000%
CHUBBUCK, ID 83202 Shareholder's Percantage of lncome orloss . 50.000000¢

Wiodlllzations ol Appartionable Income
Additions tu spportionable Income .. . et tesre s s srmies e sneee
Oeduclions from spportionable ICOTNE . sttt e bt e e e

Idaho Taz Credlis/Recaplure

Cradit for contributions to educalional 8nlIES || ... eeecne e cromeerts st st et veechane s enee e et ne et e een
tdaho investment tax credil [ .
Cracit for contributions to youth & rehabililation facilises .. ...
Credit for production equiprent using post-consumer waste
Prornotar-sponsorad evant credil
Credi for qualifying new emptoy
Racapture of investmant {ax credit et e—r e rabb meease et e e gnn et n s rabnn et i s
Credt for msearchy activiles ||
Breaghand equipmant investmant cradit
Corporate headquarters Investment tax 6radil | L ..o et v e
Comorts headguarters rsal property improve tax craghf
Comporate headquartsrs new jobs lax crecit
Small employsr investment tax cradit ., [TOoR
Srnall employer real property Improvememtaxcredit e e orae reeeternn et ernentmesaras
Small employer naw jobs tax eregit . . bt es st sebares e ea s am b sy . et v e s e e s a5 e Ao

Speclal Capltal Gains tems
Galn on sale of real propery teld for at least 18 manths

Gain on sale of tangibls persomal propedy ettt abe e et e mera s ne e
Gain on sale of catlle and horses held for alleast 2 ysars | .

Galn on sale of othac fivestock hald foratieast Syear ... ... ertrreress b s tm e sny e e reep b o s eare R hbufaanne s e e
Gain on sale of tinber hald {or 2t laast 2 years et mnaee st e aaebane . '

A copy of federal schedute K-1 mast be attached o the Idaho incoms lax returns.

48551
05-01-08

3
14340619 784226 7815A 2006.05050 EDGED IN STONE, INC 78198 1
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IDAHO Shareholder’s Information

SCHEDULE K-1 For Calendar Year 2006, or Fiscal Year 2006
EQUIVALENT | Beginning , anif Englng

Shareholder Name, Address and 2ip Cede Sharaholder Numbsr 2
Sharaholder 10 Humber D19—19~1105

DANIELLE R. GEORGE
BB0 REDMAN ST Resident Nonresidant [
CHUBBUCK, 1D 83202
S Corporation Name, Address and Zip Code § Corporation ldentifying Number
EDGED IN STONE, INC 20-4974753

880 REDMAN 57 1daho Apportionment Percentage 100.0000%
CHUBBUCK, ID 83202 Shareholder's Peicenlage of incomeortoss . 5 0. 000000

Mudificalions of Appartlonable income
Additinns 10 apporIonabIB INCOMB .. oot oeseeees e eve st e e st eee s et e e et enne e
Deductions from apportlonalle MMCOME | .. ieiiiries corieoiiors e svsee it et e e st st et s eetan

{daho Tax Credlis/Rezaplure
Credit tor contribulions loaducalional 80HIBS . | ... oo ecossa s e s oo eeerm e rene 2 eere e e eee e eirnaes
A IveSTIINE R TIRAR | e s e et s eoma ekt oo ee s eeramroon
Gredit for contribulions to youth & rahabllation faCMHIBS .. oottt e ree e
Gredit for production equipment using posl-consumerwaste | L e e
Promoter-sponsored event credit
Cradf e qualifying New SIMDIOYEOS . et eee s et e es vt ete e s et oot coeakor Ryt e et ems et st son
Recapturs ofinvastment X CRAIl | e et s e st e bt e eebe e ne
Credit for rasearch achvities ... oo e e e
Broadband equipment investmentoredit | e .-
Corporale headquarters ovestment tax credit
Corporate haadquzrtars 182l Droperty IMPIOVE TR CTBIR | ... . .o v sccieeecreraraeereseseesnssssmasenes s sssenseoetsesrsesess s aomscesenosensnasoie
Comorits headquarters new jobs tax credit
Small amploysr investrent taxeredt
Smalf amployer real property improvement tax erad e e ok ben s ino a8 cenkem e e vembee s ere ey nas e nmt reress s e ran
Small employer new jobstax credt ..

Ev e R e akmen i m TG ha ne ks k bmnn S SYeR RV du e Tan e KA s n e de e MY ssu e bRy San s n s bk v

Speclal Capital Galns ems
Gain on sais of real property held for at least 18 montns
Gain on sale of tanglble parsonal propary
Galn an sals of catfls and horses held for at lsast 2 years
Gain on sale of other tivestock held for atleast 1 ysar ., ..
Galn on sale of Ymber neld foratleast2 years ...

A copy of federal schaduls K-1 must ba attached to the ldaho income tax relums.

64B551
05-01-08
4
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Fommzos {7007 EDGED IN STONE, INC

20-4974753 pagez.

chedule A Cost of Goods Sold (ses instructions)

inventory 2t beglnning of ysar

Purchases

282,772.

Cost of labor

24,659.

Adgltional section 26 SA cocls (at‘ach stotemem)

Otner cosls {attach statement}

Totai. Add lines 1 through 5

317,431.

Inventory stendofyesr | . .. . . ...

Gost af goods sold. Sublract line 7 1rom Ima 6 Enter hers and on page 1 lme 2

@ [t jon Jon [ fea (oo jes

317,431.

WO~ W G e W N - o

[

Check alt methods used for valuing closing inventary: {1 D Cost as descrl bed in RPQLIr.l!Oﬂo section 1. 471 3
i {1 Lower of cost or market as desceited in Regulalions section 1.471-4

(i) X:J Other {Spacify method used and atlach explanation) P

o

Check if there was a wrlledown of subriormal goods as described in Regulations section 1.471-2{(c)

Check if the LIFO inventory method was adoptad this {ex year tor any goods (if checked, altach Form §70)
if the LIFO inventory method was used for this lax year, enlsr percentage (or amounts) of closing inventory
cornputad under LIFO

o

o]
[

o LQU

g W praperly is produced or acquired fcr resale do tne ruleJ of Sectloﬂ 263!\ applyto the coroma’mn? o o
{ Was there any change in delermining quantities, cost, or valuations between opening and closing inventory? |
1 *Yes " attach explanation.

ves [XJ o
DYBS .No

{:Schedule B] Other Information _ {ses instructions)

»

1 Check accounting metiod:  (a) (X ) Cash (o) [__] Accrual (¢} [__J Other (specity)

Jes 1 No

2 See the instructions and enter the:
{a) Busiress activity » LANDSCAPING {b) Product or service ™ LANDSCAPING

(2]

At thz end of the tax year, did the corporation own, directly or indirectly, 50% or more of the voting stock of 2 domestic
corparation? {For rules of attribution, see section 267(c).) If "Yes." altach a stalement showing: () name and employer
identification number (EIN}, (b} percentage cwned, and {c} if 100% owned, was a QSub election made?

e

Check this box i the corporation issued publicly offered debt instruments with original isswe discount

1 checked, the corporation may have to file Form 8281, Information Return for Publicly Offerad Ongna! Issue Dssccunt

Instrurnents.

Ifthe corporation: {3} was a T corporztion before if elected to be an S corporation er the corporation acquired an

asset with a basis determined by reference to its basis (or the basis of any other property) in the hands of 2

C corporation and (b} has net unsealized buill-in gain (defined in section 1374(d)(1)} in excess of the net recognized
built-in gain from p!ior years, enter the net unrealized built-in gain reduced by net fecognized built-in gain from prk;rv
years . $

<

Has this corporation filed, ot is it required to file, a rstum under section 6111 to provide information on any repedable trans;clmn" e

7 Enter the accumula;ed eammgs and pmf ts of (he f‘orpo'atlon at the end ot tha lax Year

8 Are the corporation’s tofal receipls (see instructions) for the tax year and its total assals at the end of the tax year

less than $200 0007 If "Yes.” the corposation is not required to complete Schedules Land M=1 i e e

P

Y Séhadul Shareholders’ Pro Rata Share ltems

Total amount

1 Ordinary business income {loss) (page Y.line 21Y .. .. . ...

-34,978.

2 Net rantal real estate income (loss) {atlach Form 8B25) ..o i
3a Other gross rental income (loss)
b Expenses from other rental activities (atfach statement)
¢ Other pet rental incorne (foss). Subtract line 3b from line 3a

4 INBRrESTINCOMB o e et e ottt s e ven e cam e e e o ke

5 Dividends: a Ordinary mwcends e ver i nm e ae e eeeamanoee < eieena e seaen st ne e ans ne
b Quaiifisd dividends ... ..o
& Royalties ... e e

Income (Loss)

7 MNet shori-term camtal gam (ms% (anach Scredu,e D {Farfn 11205,)

Ba Net long-terrn capltal gain {loss) (attach Schedule D (Form T1208)) ... i v i e v

b Collsctibles (28%) gain {loss} . ...
¢ Unrecaptured section 1250 gain {aitach statemen*)
9 Netsection 1231 gain {loss) (8ach FOrM 4757} | . e codomieecironn i ot avssssctaeminn e

10 Other incomne {loss) {see instruchionsy .. ... Type P>

JWA

731711
12-28-07

2

14170827 784236 7819A 2007.06011 EDGED IN STONE, INC

392

Form 11208 (2007}

7819A 1
EDGED 18



Form 11205 (2007) INC 20-4974753 Page3
Shareholders’ Pro Rala Share Hems {continued) Total amount

» |11 Section 178 deduction (attach Formed562) . L e n

& 1128 Comabulions ..o e e STATEMENT 2 | 12 50.

§ B Investment mtarestvxpense P S SOOI PORPPIEDPION 12h

g ¢ Section 59(e)(2) expendituras (1) Type B

(2) Amount B . e e e e 1 02e(2)
d Otnerdeﬁucflona ses mstrucuons) *ypn P 124
132 Low-Income housing credit (section 42(j){5}) 133
b Low-income housing credit (other) . 13b

£ ¢ Qualified rehabililation expendituras {rental real estat e\ (attach me MG& 13¢

§ d Other rantal real eslate credits {see instructions)  Type P 134

© g Other rental credils (see instruclions) . . . Type P 13e

{ Credit for alzohol used as fuel {attach Form £478) } 13(
g Other credits (see instruciions) Type M= 13g
143 Name of country or U.S. possession B i
b Gross income fromall sources L .
t Gross income sourced at sharehclder level
Foreign gross income sourced at corporale level : :

" 4 Passive calegorny . .. el e e e o 144

s g General calegory 14e

] f Other (attach sta:emem)

é’ Deductions zllocated and 2pocrtioned at sha enoldar !zvel

= g Interast expense 148

& | nother . : 1ah

g Daductions allot;uted and appomor‘ed ct 0| )o"m lsvel tc iure ign source income

Sl § PasSMECBIRQOIY e e e e 14i

| GEReral Calegorny . . e e e e 14j
k Other (attach statement) | . ... e ————— e e 14K
Other information -
| Total toreign taxes (check one): B [ Paid _dAccrued ... 141
m Reduction in taxes availzble for credit (allach slaternent) ... ... ... 14m
n Other foreign tax information {attach statement}
. [15a Post-1986 depreciation adfustment .o e | 153 2,303.
oS8l b Adiusted gaincrloss ... e 15b
§§5_‘3 ¢ Depletion (other than olland @as) .. .. .. . ... i 15¢
§-§§ t Oil, gas, and geothsrrmal properties - GroSSiRCOME . ..o 15d
‘—":’;‘3 e Oil, gas, and geotherrnal properiies - deductions . . ... . 15e
{ Other AMT ilemns (affachstatemsnt) .. ... ... .. ..., 151
£y 1183 Taxexempt interestincome 162
TS, | b OthertacersmpUintOMmE . e e e e o e e |16
Eﬁ 2| ¢ Nondeduclible expenses ... .o . STATEMENT 3 16¢ 2,399.

28| g Propery distrbUbONS i e 164

LW e Repaymant ufloansfromshareholders e eeaee e es oo sae o e et £ et et ceg et 1 e shcit aresssiticsics srinieenes. | 1B
& |17a tavestment income _ 172
EE b Investment expenses ... e e ., 11T
O35 ¢ Dividend distributions paid from accumula!ud eammgs and pmﬁts 17¢e
= d Otheriiems and amounts (aftach statement) ..o e s

£8

3§ 18 Income/loss reconciliation. Combine the amounls on lines 1 through 10 in the far right column.

X5 From the result, subtract the sum of the amounts on fines 11 through 12dandtdl ... ... .. | 18 -35,028.
JWA Form 11208 (2007)
711721
12-26-67
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Fore 11208 (2007) EDGED “vn STONE, INC 20-4974753 Pagea
{ Sehedilé ; Bajance Sheets per Books Beginning of lax year End of lax year
Assets (b} (c) (8}
L R -14,332 -3,685.
2 a Trade notes and accounts receivable - ]
b Less allowance for bad debls
3 inventories e
4 5. Govamment obf &gatmns ,,,,,,,,,,,,,
5 Tax-exempi SeCUTilies .. B
6 Other current assels (ath. stmt.)
7 Loans lo shareholdars 10,448.
8 Mortgage and real estate loans
g Otherinvestments (st stmb) . ; s
103 Buildings and other depreciable 2ssels 146,099
b Less accurnulated depreciation 70,591.
112 Depletable assels -
b Less accumulated depletion
12 Land {net of any amodtization)
13 2 Intangible assels (amartizable only)
b Less accumulated amonization
14 Otherassets (atl.simt) ...
15 Total assets Lk 128,967.
Liabilities and Sharetmmers Equny
16 Accounls payable
17 turtgages, notes, bonds paysble in less than | year 5 0 z 9 5 1 -
18 Other current liabilities {att. stml ) 1,560.
18 Loans fromshagholders 45,490.
20 orgages, noles, bonds payuble In 1 yesr or mure 6 6 I 4 9 3“:
21 COtherliabilities {att.stmb) ...
22 Capital stock
23 Additional paid-in capital
24 Retained earnings 1,900 -35,527.
25 Adjustments to sharehoiders’ equity (att stmt) |
26  Less cost of treasury stock it )
27 Tofal Itabslmes and sharehu!devs pquily . 87,406. : 128,967.
Reconcmatlon of Income (Loss) per Books With Income (Loss) per Retum
. Note: Schedule M-3 required instead of Schedule M-1 iTtotal assets are $10 million or more - See instructions
1 Netincome (loss) perbooks ... ... =37 7 427 .1 5 Income recorded on books this year not
2 income included on Schedite X, lines 1, 2, 3¢, 4, 5a, included on Schedule K, lines 1 through
€. 7, 8a, 9, and 10, not recorded on Losks this vear 10 (itemize):
femizel: a Tax-exemnpt interest §
3 Expenses recorded on books this year not & Deductions included on Schedule ¥, lines 1
included on Schedule K, lines 1 through 12 through 12 and 141, not charged against
and 141 (itemize): book income this year (itemize):
a Depreciation § a Depreciation $
b Travel and enterainment $M .
2,399.] 7 Addlines5and 6 e
4 Aud lines 1 through 3 =35, 028 .1 B income floss) (Schesute K, line 18). Line 4 less five 7 ... -35,028.

Analys!s of Accumulated Adjustments Account, Other Adjustments Accoun
Shareholders®' Undistributed Taxable Income Previously Taxed (sse instructions)

t, and

(a) Accumulated {b} Other adjustments {c) Sharehoiders’ undistributed
adjustments account account taxable income previsusty taxed
1 Balance al beginning of tax year o 1,900. '
2 Ordinary income from page 1, line 21
3 Other additions
4 Lossfrompage1,tine21 .. { 34,9784
§ Otherreductions  STATE NT 4 . L 2,449,
6 Combine lines 1 thmughs . -35,527.
7 Distributicns other than dividend mstnbuttons U, )
§ Balance at end of tax year. Subtract line 7 from line 6 ) -35,527.
TIE WA 4 Form 11208 (2007)
14]70827 784236 78159A 2007.06011 EDGED IN STONE, INC 7818a 1
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.. 4962

Department of the Treasury
intermal Revenve Sevica

Depreciation and Amortization
{Including Information on Listed Property)
b See separate instructions. b Attach to your tax return,

OTHE

R

OrB No, 1545-0172

2007

&:quo 87

HMame(s) shown ot retum

EDGED IN STONE, INC OTHER DEPRECIATIO

Business or uctvily o whith this form refatus

N

idantilylng sumber

20-4974753

[: Péi’f{"ifi Elaclion To Expenss Certain Praperty Under Section 179 Note: If you have any listed property, complete Part V before you complete Part |,

1 Maxdmum amount. See the instructions for a higher limit for certain businesses
2 Total cost of section 179 property placed in service (see Instructions)
3 Threshold cost of section 179 property before reduction in limitation
4 Reduction i limitation. Subtract line 3 from line 2. if zero or less, enter -0-
5

Dottge Hrritation tor tax yuae, Subitractling 4 fromling 3. i tore of less, anter -0, W swseried fling separstely, see instructions . .. oo oees

1

125,000.

500,000,

thidjwin

{a] Description of property ) Cost (business use anty}

m

{r} Elected cost

7 Llefed property. Enter the amount from line 29

8 Total elected cost of section 178 property. Add arounts in column (r I\nes 8 and 7
g Tentative deduction. Enter the smallerof line5orline 8 |
10 Carryover of disallowed deduction from line 13 of your 2006 Form 4562 L .
11 Business income timitation. Enter the smaller of business income {not Iess tnan zeto} of Ime 5
12 Section 179 expense deduction. Add fines 9 and 10, but do riot enter more than fine 11

13 Carryover of disallowed deduction to 2008. Add lines 9and 10, less fine 12° ... ... VI 13 i

Note: Do not use Part Il or Part Ill below for listed property. Instead, use Part V.

Ef?ai‘t;ﬂi-fﬂ Special Depreciation Allowance and Other Depreciation [Do not include listed property }

14 Special allowance for qualified New York Liberty or Gulf Cpportunity Zone property (other than listed property) and cellulesic
biomass sthanol plant propery placad in service during the taxyear

15 Property subject to section 16B{f)(1} election

16 _Other depreciation {including ACRS}

14

15

16

l,f.PartJH_‘ MACRS Depreciation (Do not mclude hsted proper!y ) (See lnstrucnons)

Section A

17 MACPRS deductions for assets placed in service in tax years beginning before 2007 . .. ...
18 18_ 1 vou sre etecling to group any sssets placed in service thefing the lax year Into one oy more geners! seset scounts aheckchere ...

Section B - Assels Placed in Service During 2007 Tax Year Using the Genera! Depreciation System

o] Mmln"and r(c) aa.s-is for ceprecistion {d; Recovery » ]
{0} Classification of property vear g’%:d \?;yfsﬂtiﬁmn? period {e} Conventian | () Method {9} Depreciation decuction
19a  3-year propery
b S-year property
¢ 7-year property
d  10year properly 65,158.] 10 YRS.| HY L 3,259.
e 15-vear proparty
! 20-year propedy
g 25vear property 25 yrs. S
h  Residential rental property ; ;;2 i:: ::z :::
. ) X / 39 yrs. MM S/L
i Nonresidential real property 7 MM SiL
Section C - Assets Placed in Service During 2007 Tax Year Using the Alternative Depreciation System
20a  Class life S
b 12-year 12 yrs. S/
/ 40 yrs. MM S/
21 Listed property. Enter amount from llne 2B ORI I 7,780.
22 Total. Add amounts from fine 12, lines 14 through 17, hnes 19 and 20 in Cdumn (g) and line 21.
Enter here and on the appropriate lines of your return. Partnerships and S corporations - seeinstr. ... ... .. | 22 33,692.
23 For assets shown above and piaced in service during the current year, enter the 5 S
portion of the basis attributable to section 263A costs .. e rrieesrieerssrenaciz s | O8
118251, LHA For Paperwork Reduction Act Notice, see separate instructions. Form 4562 (2007)
5
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fForm 4582 (2007} EDGED IN STONE, INC

20-4974753 Page 2

[Part V.

recreation, or amusement.)

Listed Property (Include automobiles, certain other vehicles, cellular telephones, certain compulers, and property used for entertainment,

Note: For any vehicle for which you are using the standard mileage rate or deducting lease expense, complete only 24a, 24b, columns {a)

through (o) of Section A, all of Section B, and Section U If applicable.

Sectlon A - Depreciation and Other Information (Caution: See the instructions for limits for passenger sutomobifes.)

24a Do you have avidence to support the businessdnvestment use claimed? [Xlves | INolzaby "Yes, is the evidence wrilten? EX] Yes [::J No
(a) g;z‘a Bugi:rzess/ ( Basix f “ iafi 9 ta) ) f
¥ X sin for depreciation : Fip
Wvondeialy | vacewin | imestmont | (IS et | SR | RN | Clucion sectggéi? 7
25 Special allowance for qualified Gulf Opportunity Zone property placed in service during the tax year and
used more than 50% in a qualified business use 25
26 Property used more than 50% in a qualified business use:
R %
SEE STATEMENT. 7 % 7,780.
L %
27 Property used 50% of less In a qualified business use:
% SA. -
Y% S/ -
[ % S/ -
28 Add amounts in colurnn (h}, lines 25 through 27. Enter here and on fine 21, page v | 28 7,780.
29 Add a2mounts in column @), kne 26, Entechere andonfine7.page T ..o ovnivone: . l 29

Section B - Information on Use of Veh;cles
Complete this section for vehicles used by a sole proprietor, partner, or other "more than 6% owner,” or related person.

if you provided vehicles to your employees, first answer the questions in Section C to see if you meet an exception to completing this section for

thoge vehicles.

{a)
Yahicle

{b)
Vehicle

{d)
Vehicle

{c}

30 Tolal business/investment milas driven during the Vehicle

{e)
Vehicle

f
Vehicle

year {do not include commuting miles) .. . .

31 Total commuting rmiles driven during the year |

32 Total other personal [nencommuting) miles

driven

33 Total mles dnven dunng the year.

Add lines 30 through 32

34 Was the vehicle available for persona& use Yes Yes Yes { No Yes

Yes No

Yes

No

during off-duty hours?

Was the vehicle used ptimaiily by a more
than 5% owner or related person?

a5

36 s ancther vehicle avallable for personal

use?

Section C - Questions for Employers Who Provide Vehicles for Use by Their Employees

Answer these questions o determine if you meet an exception 1o completing Section B for venicles used by employees who are not more than 5%

owners or related persons.

37 Do you maintain a writlen policy statement that prohibits all personal use of vehicles, mcludmg commuting, by your

employees? .. ... ...

38 Do you malntain a written policy statement tha{ nrohlb:ts personat use of vemcles e:rcept commutmg by your

employees? See the instructions for vehicles used by corporate officers, directors, or 1% ormoreowners . ... .

38
40

Do you treat all use of vehicles by employees as personal use? . ... ol

Do you provide more than five vehicles 1o your employees, obtain mformauon ftom your emp!oynes about
the use of the vehicles, and retain the information received? _
Do you meet the requirements conceming qualified a.stomoblle demonstrahon use?
I vour answer 1o 37, 38, 39, 40, or 41 is "Yes," do not completfe Section B forthe cwered veh:cfes

41

Yes

No

Note:
EPartVI Amortization
() {b) (e} (d} (e} n
Description of costs Dizte arortization Amortizebie Gode Aerortzation Amortizalion
beging amount saction period of pecenbige for this year
42 Amortlzation of costs that hegins during your 2007 tax year;
43 Amortization of costs that began before yourQOO? tax year .. ... e 48
44 Total, Add amounis in column {f). See the instructions for where to repori eeits e gz eeeesevinienice | 4%
718252/11-03-07 6 Form 4562 {2007)
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EDGED IN STONE, INCT

20-49747513

FORM 11208 OTHER DEDUCTIONS STATEMENT 1
DESCRIPTION AMOUNT

ACCOUNTING 863.
BANX CHARGES 6,353.
PHONES/INTERNET/POWER 6,008,
WASTE DISPOSAL 103.
SMALL EQUIPMENT 11,758,
FUEL 15,888.
INSURANCE 6,942,
LICENSES 861.
MISC 253.
PARTS 6,024.
SHOP UTILITIES 1,013.
WEED MAT 883.
BUSINESS EXPENSE 1,183.
"MAINTENANCE 699,
WORKERS COMP 4,426.
MEALS AND ENTERTAINMENT 2,400.
TOTAL TO FORM 11208, PAGE 1, LINE 19 65,657.

STATEMENT 2

SCHEDULE K CHARITABLE CONTRIBUTIONS

DESCRIPTION 50% LIMIT 30% LIMIT 20% LIMIT
50.

TOTALS TO SCHEDULE K, LINE 1ZA 50.

SCHEDULE K NONDEDUCTIBLE EXPENSES STATEMENT 3

DESCRIPTION AMOUNT

EXCLUDED MEALS AND ENTERTAINMENT EXPENSES 2,3989.

TOTAL TO SCHEDULE K, LINE 16C 2,399.

7

STATEMENT(S) 1, 2, 3

14170827 784236 781SA 2007.06011 EDGED IN STONE, INC
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EDGED IN STONE, INC
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o
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SCHEDULE M~2 ACCUMULATED ADJUSTMENTS ACCOUNT- OTHER REDUCTIONS

STATEMENT 4

DESCRIPTION

CHARITABLE CONTRIBUTIONS
NONDEDUCTIBLE EXPENSES

TOTAL TO SCHEDULE M-2, LINE 5 — COLUMN (A)

AMOUNT

50.
2,399,

2,449.

SCHEDULE L OTHER CURRENT LIABILITIES

STATEMENT 5

BEGINNING OF
DESCRIPTION TAX YEAR

END OF TAX
YEAR

PAYROLL TAXES

1,560.

TOTAL TO SCHEDULE L, LINE 18

1,560.

SCHEDULE L ANALYSIS OF TOTAL RETAINED EARNINGS PER BOOKS STATEMENT &
DESCRIPTION AMOUNT
BALANCE AT BEGINNING OF YEAR 1,900.
NET INCOME PER BOOKS -37,427.
DISTRIBUTIONS 0.
OTHER INCREASES (DECREASES)
BALANCE AT END OF YEAR - SCHEDULE L, LINE 24, COLUMN (D) -35,527.

8 STATEMENT(S) 4, 5, .6
14170827 784236 7819A 2007.06011 EDGED IN STONE, INC 78198 1
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EDGED IN STONE, INC 20-4974753

FORM 4562, PART V LISTED PROPERTY INFORMATION-MORE THAN 50% STATEMENT 7

(&) (B) (€) (D) (E) (F) () (H) (I) 179
DESCRIPTION  DATE BUS. %  COST BASIS  LIFE MTH/CV DEDUCTION ELECTED

(J) (K) (L} (M) (N) (0) (P) (Q)
AUTO TOTAL BUSINESS COMMUTING PERSONAL WAS VEH. > 5% ANOTHER VEH.
NO MILES MILES MILES MILES AVAIL.? OWNER? AVAILABLE?
¥ N Y N Y N
2006 DODGE 08/29/06
2500 SLT
QUAD CAB 60.00 38,216. 22,930. 5.00 200DB-HY 7,338.
57TH WHEEL 01/03/07
TRAILER 58.00 15,230. 8,833. 10.0 SL -HY
442.
TOTAL TO FORM 4562, PART V, LINE 26 7,780.
9 STATEMENT(S) 7
14170827 784236 7819A 2007.06011 EDGED IN STONE, INC 7819A 1
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