
MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 1 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

kFpE+clyHlw
clEtyp+clFGpE NwznvW



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 2 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

�tFG+zq+nzyGpyGF+

jPNSYTNL�+ifPNTgTNLjTZYi-------------------------------------------------------------------------------------------------------------------------------3

RPYPhL�+""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""+?+
i�LaP+N�ZNV+Zkjfkj+""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""+?+
hP�Ld Zkjfkj+"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""+?+
L�LhX+Zkjfkj """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""+?+

RPYPhL�+OPiNhTfjTZY----------------------------------------------------------------------------------------------------------------------------------------4

ghZYj fLYP� OPiNhTfjTZY -------------------------------------------------------------------------------------------------------------------------------4

VPdMZLhO+"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""+”+
hP�Ld Zkjfkj NZYjhZ�+ibTjNSPi+"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""+”+
ijLjki XZYTjZhTYR+�PO9i+"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""+”+
Zkjfkj+�TYP+XZYTjZhTYR+�PO9i """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""+”+

TYijL��LjTZY --------------------------------------------------------------------------------------------------------------------------------------------------------6

fhZRhLccTYR+-------------------------------------------------------------------------------------------------------------------------------------------------------7

RPYPhL�+""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""+7+
hkYYTYR+XZOP """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""+7+
ijLhj+kf+fhZNPOkhP+"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""+–+

0,+ iGlEG)SC)DSpFGtByF))WGstF)Clrp(),,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,)7+
1, eSGCSG nByqtrSElGtBy . ipGSC WClrp 0/(,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,7

2, PyGpE Gtxp Bq iwlTp NwBnvF WClrp 01( ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,7

Zkjfkj NZYgTRkhLjTZY . iPjkf """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""0/

iPj kjN bSPY TY ZfPhLjTZY""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""00

iPj �ZNL� jTXP bSPY TY ZfPhLjTZY """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""00

i�LaP+N�ZNV+"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""+0=+
jTXP+eZYP+LOUkijXPYj+"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""+0>+
L�LhXi+""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""+0?+

PalxCwp)0 )otFCwlA lwlExF ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,)03+
PalxCwp)0 )pElFp lwlExF,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,)04+
LwlEx)wtFG),,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,)05+

bPPV fhZRhLX %+OLjP+fhZRhLX """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""+06+
NBynpCG)opFnEtCGtBy),,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,)06+
bppv)fEBrElx )palxCwp)0 WdpJ)CEBrElx(,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,)07+
bppv)fEBrElx )palxCwp)1 WNslyrp CEBrElx(),,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,)1/+
bppv)fEBrElx )palxCwp)2 WPElFp)CEBrElx(),,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,)10+
bppv)fEBrElx )palxCwp)3 WLFGEByBxtnlw)qSynGtBy(),,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,)11+
bppv)fEBrElx )palxCwp)4 WMwBnv)CEBrElx(),,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,)12+
bppv)fEBrElx )palxCwp)5 WclFv CEBrElx( ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,)13+
OlGp)fEBrElx palxCwp)WdpJ)CEBrElx(,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,)14+

OTif�Ld+fhZRhLX+"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""+=”+
jPXfZhLhd+fhZRhLX +PcLXf�P+""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""+=6+
RhZkf+'“+fPhTZO+""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""+=7+
ifPN"!gkYNjTZYi """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""=–

ifPN"!gkYNjTZYi """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""=–

iGlGSF,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,2/

�lyrSlrp ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,21

ipGSC,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,22

iBqGJlEp)TpEFtBy,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,)34+



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 3 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

OpqlSwG)�j)louSFG),,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,)35+
OtFCwlA)qBExlG),,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,)36+

fhZRhLccTYR gZhc-----------------------------------------------------------------------------------------------------------------------------------------37

gLk�j jhLNTYR----------------------------------------------------------------------------------------------------------------------------------------------------38

L�Lhc Zkjfkj+----------------------------------------------------------------------------------------------------------------------------------------------------+4/



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 4 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

jpnsytnlw+FCpntqtnlGtzyF+

RpypElw+
NEAFGlw+gEpDHpynA9 ? –0@=// XSB"+

LnnHElnA9+ + / 0+Fpn".=?+szHEF+’lG+*=/�N("+

XtnEzCEznpFFzE9+ SO”?0=>–?"++

NzyypnGtzy IzwGlrp9+ –/+!+=”?a++@/+SB++lyo"+=?+a+ON+!@W+*=/+W"+

XlK+EtCCwp+’=?a+ON(9+ / 6a+hXi"+

fzJpE nzyFHxCGtzy9 ”@ b ’xlK(

LxmtpyG GpxCpElGHEp9 MpGJppy /� N lyo *@/�N"

hpwlGtIp+sHxtotGA9+ XlK"+7@W+yzy!nzyopyFtyr"

Tf+ElGtyr9 + Tf=/

bptrsG9 @"” vr"

NP!LCCEzIlw +PXN9 PxtFFtzy+lnn"+Gz+PY”0///!”!> +TxxHytGA lnn"+Gz"+PY”0///!”!="

iwlIp Nwznv zHGCHG
eSGCSG 0 1 lyo 29

TxCHwFp FAFGpx9+ 0.0 xtyHGp +0.=+xtyHGp +Fpnzyo +jtxp+Nzop+’jN(+

jACp+zq+Gtxp9+ �j +kjN+

TxCHwFp wpyrGs9 XtyHGp /"0!–"– Fpn"

ipnzyo++/"0!0+Fpn"++

eSGCSG 39) )

TxCHwFp FAFGpx9 =!JtEp9 0.0 xtyHGp 0.= xtyHGp Fpnzyo jtxp Nzop ’jN("

+ >!JtEp+qzE gzEJlEo.hpIpEFp+xzIpxpyG9+0.0!xtyHGp+lwG"+0.=!xtyHG"+

jACp+zq+Gtxp9+ �j +kjN+

TxCHwFp oHElGtzy9 XtyHGp /"0!–"– Fpn"

+ ipnzyo+/"0!0+Fpn"+

XlKtxHx+wzlo+. zHGCHG9+ =L+’jsp+zHGCHG tF pDHtCCpo+JtGs+FszEG+ntEnHtG+CEzGpnGtzy+GslG+EpFpGF+lHGzxlGtnlwwA"+

jzGlw wzlo lww zHGCHGF9 ="@L

+

hpwlA+zHGCHG+
hpwlA+zHGCHGF9 + =+nwzFtyr+CzGpyGtlw!qEpp+nzyGlnGF"

XlK" wzlo.EpwlA zHGCHG9 =? a ”L"

jzGlw+wzlo+EpwlA+zHGCHGF9+ 0=L+

fEzrElx+xpxzEA9+ 0//+AplEF+’PPfhZX(+

YHxmpE zq nzyGEzw qHynGtzyF9 7//"

LwlEx+zHGCHG+
YHxmpE zq zHGCHGF9+ = NslyrpzIpE+CzGpyGtlw!qEpp+nzyGlnGF"+

jACp+zq+lwlExF+ +

ZHGCHG yz"+0+’rpypElw+lwlEx(9++ ZIpEwzlo . FszEG+ntEnHtG +FAynsEzytFlGtzy+lwlEx+ +

ZHGCHG yz"+=+’CzJpE lwlEx(9 + fzJpE+qltwHEp+lwlEx+
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RpypElw+opFnEtCGtzy+

bpFGpEFGElyo XlEtyp XlFGpE Nwznv tF Gsp toplw FzwHGtzy qzE otFGEtmHGtzy zq mzGs �znlw lyo kjN Gtxp zy mzlEo

FstCF"+

jsp+XlFGpE+Nwznv+tF+pDHtCCpo+JtGs+FpIpElw+zHGCHGF+lyo+tyCHGF+qzE+nzyGEzw+zq+iwlIp+NwznvF lF Jpww+lF otFGEtmHGtzy+

zq Gtxp Gz nzxCHGpEF lyo zGspE pDHtCxpyG yppotyr nzEEpnG Gtxp" jsp qzHE iwlIp Nwznv zHGCHGF nly mp

tyotItoHlwwA+CEzrElxxpo+qzE+otqqpEpyG GACpF zq+nwznvF"+PKGpEylw+Elotz+EpnptIpEF+.+Gtxp+FAynsEzytFlGtzy+FzHEnpF+

nly mp+nzyypnGpo Jspy+strspE+lnnHElnA+tF yppopo"

gzE nzyGEzw+lyo+EprHwlGtzy+zq IlEtzHF+pypErA nzyFHxpEF FHns lF+pwpnGEtnlw+FGEtvtyr CwlGpF +mHBBpEF+qzE+ClHFp+

Ftrylwwtyr+pGn +Gsp+xlFGpE+Nwznv+slF+l mHtwG+ty+AplEwA+CEzrElxxpE+JtGs+GJz+EpwlA+zHGCHGF"++

jsp+XlFGpE+Nwznv+tF+pDHtCCpo+JtGs+0/+mHGGzyF+lyo+l+=+K+0”+nslElnGpE+�NO"+jz+qlntwtGlGp+Gsp+nslyrp+zq+Gtxp+Bzyp+

GJz+zq+Gsp+mHGGzyF+lEp opotnlGpo+qzE GstF CHECzFp" L+wtrsG otxxpE+xlvpF tG+CzFFtmwp+Gz+louHFG+Gsp+mlnvrEzHyo+

twwHxtylGtzy+Gz+Gsp+FHEEzHyotyr+wtrsG+wpIpw"++

jsp qEzyG xzHyGpo CzJpE FJtGns tF ly lww Czwp FJtGns lyo nzyGEzwF mzGs LN lyo ON CzJpE"

fzFtGtzy+TY+'+fzJpE ZY"+

fzFtGtzy+Zkj+'+fzJpE+Zgg"+

gEzyG Clypw+opFnEtCGtzy+

IRN

LOI-

ADG EDI-YN�TRSH+ 

�TRSH V

1

. L�LEA

DCKPE

ELOTC

�TMU

ZHGCHG+wtyp+xzytGzE+

�PO9F

NzyGEzw+vpAmzlEo

hpwlA zHGCHG+nzyGEzw+

FJtGnspF+

iGlGHF xzytGzEtyr+�PO9F

XzytGzE+Nwznv+

�znlw+jtxp+

XzytGzE+Nwznv+

kjN+

fzJpE+FJtGns+
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VpAmzlEo++
�TRSj*+ TynEplFp+�PO+mlnvwtrsG+wpIpw+

�TRSj,+ OpnEplFp �PO+mlnvwtrsG+wpIpw+

←←←←→→→→+ ipwpnG qHynGtzy .+Nslyrp+lyo+FnEzww

″″″″+ XzIp+wpqG+.+Nlynpw+. �plIp+CEzrElxxtyr++xzop+

↑↑↑↑+ XzIp+EtrsG+

YZ+ Opnwtyp

dPi+ LnnpCG+. PyGpE+CEzrElxxtyr+xzop+

LOa-+ LoIlynp+�znlw+jtxp+ +

hPa-+ hpIpEFp+�znlw+jtxp+

hpwlA+zHGCHG+nzyGEzw+FUtGnspF+
0+ LwJlAF+ZY+

/+ LwJlAF+Zgg+

L+ LHGzxlGtn+CzFtGtzy ZY.Zgg lnnzEotyr Gz+CEzrElx"+

iGlGHF+xzytGzEtyr+�PO9F
LwlEx Ly+lwlEx+slF znnHEEpo +qzE+tyFGlynp FszEG+ntEnHtG zy+zyp+zq+Gsp zHGCHG+wtypF"+

fzUpE fzJpE tF ZY"

hlotz++ TyotnlGtyr+Ftrylw+nzxtyr+qEzx+ly+pKGpEylw+Elotz+EpnptIpE"++

�tyv TyotnlGtyr PGspEypG �LY nzyypnGtzy" ’zCGtzy(

ZHGCHG+wtyp xzytGzEtyr+�PO9F+

ZHGCHG wtyp yz" 0

ZHGCHG wtyp yz" =

ZHGCHG wtyp yz" >

+

ZHGCHG+wtyp+yz" ?



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 7 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

TyFGlwwlGtzy

jsp XlEtyp XlFGpE Nwznv tF tyGpyopo qzE FGlyo nlmtypG Jlww zE opFv xzHyGtyr"

0"+ XzHyG+Gsp XlFGpE+Nwznv"+

=" Xlvp FHEp GslG lww lylwzrHp FwlIp nwznvF FszJF Gsp Flxp Gtxp qzE tyFGlynp 0="//"

?"+ MpqzEp+nzyypnGtyr+Gsp+FwlIp+nwznv+wtypF +nspnv+Gsp+JtEpF+qzE+FszEG+ntEnHtG +qlHwGA+nzyypnGtzyF+pGn"++

@"+ NzyypnG+Gsp+FwlIp+nwznv+wtypF"+

”" NzyypnG Gsp Ftrylw wtyp.wtypF ’Gz EpwlA nzyGlnGF("

6"+ YZjP,+gzE+nzyypnGtzy+zq+FtrylwF+pGn" +xtKpo+IzwGlrpF+xHFG+yzG+mp+HFpo"+

jspEpqzEp +nszzFp+ptGspE+=>/aLN+zE +qzE+pKlxCwp+=?aLN+qzE+nzyypnGtzy+Gz+Gsp+EpwlAF"+

7"+ NzyypnG +tq+tynwHopo +zGspE+lnnpFFzEtpF.zCGtzyF+FHns+lF+Elotz+FAynsEzytFlGtzy +hi=>=+pGn"+

–"+ NzyypnG+Gsp+FHCCwA+IzwGlrp+lyo+CEpFF+Gsp+CzJpE+FJtGns"W

0/"+ fEznppo+Gz+2iGlEG+HC+CEznpoHEp5+Clrp+–"+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 8 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

fEzrElxxtyr+

RpypElw++
kFtyr+” mHGGzyF+lyo+l =!EzJ+0”!nslElnGpE+otFCwlA+nlEEtpF+zHG+lww+CEzrElxxtyr"++

fEzrElxxtyr+tF Fpwq!tyFGEHnGtIp+lyo+Gz FtxCwtqA+Gsp+otlwzrHp+dpF.Yz DHpFGtzyF+lEp HFpo"+

+++ +++ +++ +++ ++ +++ +++ ++ +++ ++

hHyytyr xzop+
bspy Gsp+jtxp+MlFp xzoHwp+tF+ty zCpElGtzy+tG+FszJF+olGp+

lyo Gtxp ty Gsp otFCwlA"

jstF tF nlwwpo+ESyytyr)xBop ty+GstF+oznHxpyGlGtzy"

+

0!+ipwpnG qHynGtzy++ ++ ←←←←→→→→W

=!+PyGpE+CEzrElxxtyr+xzop+ + oPi+

>!+XzIp FtopJlAF + ″″″″W↑↑↑↑

?!+Nslyrp.FnEzww++ ←←←←→→→→W

@!+LnnpCG++ + oPiWWWW

+++ +++ +++ +++ ++ +++ +++ ++ ++

”!+Nlynpw+.+�plIp+CEzr"+xzop+ ″″″″W

+ + +

XZY++=” iPf+=/0”+

k0/9009>@ �0=900

iPj kjN+

XZY =” iPf =/0”

k0/9009>@+ +�0=900+

bPPV+fhZRhLX+

L�LhXi+

OLjP+fhZRhLX+

jPXfZhLhd fhZRh"

ifPN"!gkYNjTZYi+

OTif�Ld+fhZRhLX+

i�LaP N�ZNV+

RhZkf++fPhTZOP+

iPj �j+



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 9 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

iGlEG+HC+CEznpoHEp

0- iGlEG HC DHpFGtzyF &GstF Clrp(

=- ZHGCHG nzyqtrHElGtzy . ipGHC &Clrp 0/(

>- PyGpE Gtxp zq iwlIp NwznvF &Clrp 0=(

+

+

bspy+Gsp+XlFGpE+Nwznv+tF+nzyypnGpo+qzE+Gsp+qtEFG+Gtxp+nzEEpnG.EpDHpFGpo

wlyrHlrp+slF+Gz+mp+pyGpEpo"+fEpFF+Ye+HyGtw EpDHpFGpo+

wlyrHlrp znnHEF ty Gsp otFCwlA p"r" PyrwtFs" LnnpCG JtGs dPi"

+ +

+ + ipG +mA+HFtyr Gsp lEEzJF +Gsp+EtrsG+kjN"+

jtxp qzExlG9 dplE xzyGs olGp szHE xtyHGp Fpnzyo"

+ + ipG+Gsp+Gtxp+l+xtyHGp ty+loIlynp"

+ + bltG+qzE+Gsp EtrsG Gtxp+lyo+FAynsEzytFp+HFtyr+dPi"+

+ + ipG +mA+HFtyr Gsp lEEzJF +Gsp+EtrsG+�znlw+jtxp"+

+++ +++ +++ +++ ++ + + jtxp+qzExlG9+dplE +xzyGs +olGp +szHE +xtyHGp +Fpnzyo"++

ipG Gsp Gtxp l xtyHGp ty loIlynp"

+ + bltG+qzE+Gsp EtrsG Gtxp+lyo+FAynsEzytFp+HFtyr+dPi"+

+ + ++

+ + + jsp+XlFGpE+Nwznv+tF+yzJ ty+EHyytyr+xzop"++

+

ijLhjTYR

iPj+kjN++

0”/–=”++0/9009//+

+XZY +=”+iPf+=/0”+

+k0/9009>@+++�0=900

�LYRkLRP

PYR�TiS3

iPj �j

0”/–=”++0=9009//+



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 10 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

ZHGCHG+nzyqtrHElGtzy .+ipGHC+
Plns zHGCHG nly mp tyotItoHlwwA nzyqtrHEpo EprlEotyr otqqpEpyG ClElxpGpEF" jsp FpGHC tF ozyp qEzx Gsp FCpntlw

qHynGtzy+ipGSC" Tq+Gsp+opqlHwG FpGHC tF HFpo+yz+nzyqtrHElGtzy+tF+yppopo"+

+

OpqlHwG+FpGHC9+

+

iwlIp+Nwznv+zHGCHG+yz"+0+ TxCHwFp+FAFGpx9+ 0.0+xtyHGp++

+ + jACp+zq+Gtxp9+kjN+

TxCHwFp wpyrGs9 = Fpn"

+ +

iwlIp+Nwznv+zHGCHG+yz"+=+ TxCHwFp+FAFGpx9+ !!!!!!!!!!!+++

jACp zq Gtxp9

+ + TxCHwFp+wpyrGs9++ ++

+

iwlIp Nwznv zHGCHG yz" > TxCHwFp FAFGpx9 !!!!!!!!!!!

+ + jACp+zq+Gtxp9++ + +

+ + TxCHwFp+wpyrGs9++ +

iwlIp+Nwznv+zHGCHG+yz"+?+ TxCHwFp+FAFGpx9+ +>!JtEp+qzE+gzEJlEo.hpIpEFp +0.0!xtyHGp"+

+ + jACp+zq+Gtxp9+�znlw+jtxp+

TxCHwFp wpyrGs9 = Fpn"

+

+

+

iAynsEzytFlGtzy+FzHEnp+

YXPL+hi?7@++++++++++ ’YXPL+/07>eOL+jtxp+FGEtyr(+

+

+

hi=>= zHGCHG

YXiP+ ’YXPL+/07>eOL+jtxp+FGEtyr(++

+

hi?7@ zHGCHG

YXiP++ ’YXPL+/07>eOL+jtxp+FGEtyr(++

+

+

+

+

+

+



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 11 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

ipG+kjN+Uspy+ty+zCpElGtzy+

+ + ipwpnG+qHynGtzy+HFtyr+→"+

+ +

+ + PyGpE+Gsp+CEzrElxxtyr+xzop+JtGs dPi"+

+ + ipG +mA+HFtyr Gsp lEEzJF +Gsp+EtrsG+kjN"+

+++ +++ +++ +++ ++ + + jtxp+qzExlG9+dplE +xzyGs +olGp +szHE +xtyHGp Fpnzyo" +

ipG Gsp Gtxp l xtyHGp ty loIlynp"

+ + bltG+qzE+Gsp EtrsG Gtxp+lyo+FAynsEzytFp+HFtyr+dPi"+

+ + �plIp CEzrElxxtyr+xzop mA+CEpFFtyr+″+FpIpElw GtxpF"

++

+ + + jsp+xlFGpE+nwznv+tF yzJ+mlnv ty+EHyytyr+xzop" +

ipG+�znlw+jtxp Uspy+ty+zCpElGtzy+

hpxlEv9+jz+oz yzExlw+jtxp+ezyp+louHFGxpyGF+HFp Gsp+mHGGzyF +�Oa lyo sPa"+

ipwpnG qHynGtzy HFtyr →"

+ +

+ + PyGpE+Gsp+CEzrElxxtyr+xzop+JtGs dPi"+

+ + ipG +mA+HFtyr Gsp lEEzJF +Gsp+EtrsG+�znlw+jtxp"+

+++ +++ +++ +++ ++ + + jtxp+qzExlG9+dplE +xzyGs +olGp +szHE +xtyHGp Fpnzyo" +

ipG Gsp Gtxp l xtyHGp ty loIlynp"

+ + bltG+qzE+Gsp EtrsG Gtxp+lyo+FAynsEzytFp+HFtyr+dPi"+

+ + �plIp CEzrElxxtyr+xzop mA+CEpFFtyr+″+FpIpElw GtxpF"

++

+ + + jsp+xlFGpE+nwznv+tF yzJ+mlnv ty+EHyytyr+xzop" +

XZY =” iPf =/0”

k0/9009>@ ++�0=900+

iPj kjN

iPj+kjN

XZY+ =”+iPf =/0”+

k0/9009// ++�0=900+

iPj+kjN++

0”/–=””+ 0/9009//

XZY+ =”+iPf =/0”+

k0/9009>@ ++�0=900+

iPj �j

iPj+�j+

XZY+ =”+iPf =/0”+

k0/9009>@ ++�0=900+

iPj+�j+

0”/–=”++0=9009//+



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 12 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

iwlIp+Nwznv+

+ + ipwpnG+qHynGtzy+HFtyr+→"+

+ +

+ + PyGpE+Gsp+CEzrElxxtyr+xzop+JtGs dPi"+

+ + ipwpnG+zHGCHG+HFtyr+←→"+LnnpCG+JtGs+dPi"+

TXfk�iP Zkjfkj 0 ' /–"/63 ’PKlxCwp(

+++ Tq Gsp FwlIp nwznvF+nzyypnGpo+Gz+txCHwFp+zHGCHG 0+FszJF+/–9/6+lyFJpE dPi ++

++ + tq+yzG FpG+Gsp Gtxp+FszJy mA+Gsp+FwlIp+nwznvF"

+

+ jHEy+ZY+txCHwFp zHGCHG+0+mA+HFtyr+←→"+

+ + LnnpCG JtGs+dPi+

+ + �plIp CEzrElxxtyr+xzop mA+CEpFFtyr+″+FpIpElw GtxpF"

+ + + jsp+xlFGpE+nwznv+tF yzJ+mlnv ty+EHyytyr+xzop" +

+

YZjP, Tq l FwlIp nwznv EHyF zHG mA l xtyHGp tGF nlmwtyr xHFG mp Czwp nslyrpo lyo

Gsp+FwlIp nwznv+Gz mp+nzEEpnGpo+xlyHlwwA"+

YZjP, Tq Gsp Gtxp zq Gsp FwlIp nwznvF tF lsplo zq nzEEpnG.CEpFpyG Gtxp Gsp XlFGpE Nwznv

+++ +++ ++++ Jtww JltG HyGtw+nzEEpnG+Gtxp+nzEEpFCzyoF JtGs+Gsp+FwlIp nwznvF"+

XZY =” iPf =/0”

k0/9009>@ ++�0=900+

TXfk�iP+Zkjfkj+0

'+/69/6+ ++ ++Zgg+

i�LaP N�ZNV

i�LaP+N�ZNV

XZY+ =”+iPf =/0”+

k0/9009>@ ++�0=900+

TXfk�iP+Zkjfkj+0

TXfk�iP+Zkjfkj+0

' /–9/6 egg

TXfk�iP+Zkjfkj+0

'+/–9/6+ ++ ++eYW



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 13 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

jtxp+Bzyp+louHFGxpyG+

jz+nslyrp+�znlw+jtxp Bzyp+GJz+mHGGzyF+lEp+HFpo" jsp+mHGGzyF+lEp+ylxpo+LOa+lyo+hPa"+

jz+loIlynp+Gsp+�znlw jtxp FwlIp nwznvF+Gz l+ypJ+Gtxp+Bzyp+CEpFF+mHGGzy+LOa"++

PKlxCwp9+

fEpFF mHGGzy LOa"

+ +

+ + kFp+Gsp+opqlHwG IlwHp+zE+nslyrp+mA CEpFFtyr+LOa"+

+ + LnnpCG JtGs+dPi"+

+ + jsp+�znlw+jtxp+FwlIp+nwznvF+Jtww+yzJ+loIlynp+”/ xtyHGpF"+

bspy+Gsp+nzEEpnGtzy+tF+qtytFspo+Gsp+otFCwlA+tF+lHGzxlGtnlwwA+EpGHEypo+Gz+

EHyytyr+xzop"+

jz+EpIpEFp+Gsp+�znlw+jtxp FwlIp nwznvF+Gz l+ypJ+Gtxp Bzyp CEpFF mHGGzy+hPa"+

PKlxCwp9+

fEpFF mHGGzy hPa"

+ +

+ + kFp+Gsp+opqlHwG IlwHp+zE+nslyrp+mA CEpFFtyr+hPa"+

+ + LnnpCG JtGs+dPi"+

+ + jsp+�znlw+jtxp+FwlIp+nwznvF+Jtww+yzJ+mp+louHFGpo lF+mpwzJ9+

0 Xty qzEJlEo nwznv&F FGzC ”/ xty

/ @+Xty+g.M nwznv&F9+hpIpEFp+”/+Xty+

+ + jN+Nwznv&F9 00+szHEF+qzEJlEo+

+ +

bspy+Gsp+nzEEpnGtzy+tF+qtytFspo+Gsp+otFCwlA+tF+lHGzxlGtnlwwA+EpGHEypo+Gz+

EHyytyr+xzop"+

hpxlEv9+jz+tyGpEEHCG l Gtxp+Bzyp+louHFGxpyG+ty+CEzrEpFF+CEpFF+mHGGzy+″ lyo+dPi"+

XZY =” iPf =/0”

+k0/9009>@+++�0=900

�ZNL� jTXP+LOU"+

”/x+3+

�ZNL� jTXP LOU" ,

XZY+ =”+iPf =/0”+

k0/9009>@ ++�0>900+

XZY =” iPf =/0”

k0/9009>@ ++�0=900+

�ZNL� jTXP+LOU"+

!+”/x+3+

�ZNL� jTXP LOU" ,

XZY+ =”+iPf =/0”+

k0/9009>@ ++�00900+



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 14 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

LwlExF

jstF qHynGtzy tF HFpo+Gz+otFCwlA+lyo+pElFp Gsp+otqqpEpyG+lwlExF ty+Gsp+xlFGpE+nwznv"+

jz+FszJ+Gsp+lwlExF + +

jz+pElFp+Gsp+lwlExF+

PKlxCwp 0 +otFCwlA+lwlExF+

ipwpnG qHynGtzy HFtyr ←→ "

+ +

+ + LnnpCG JtGs+dPi"+

+ + fEpFF+YZ+HyGtw+Gsp JtFspo+qHynGtzy+tF+FszJy"+

+ + LnnpCG JtGs+dPi"+

+ + jsp+lwlEx+tF+otFCwlApo"+

+ + fEpFF+←→+Gz+Fpp+ypKG+lwlEx" +

+ + hpGHEy+Gz+EHyytyr xzop+CEpFF+″"+

+ + ″"+ +

+ + ″"+

++ +

+ +

L�LhXi!+OTif�Ld+

L�LhXi!+PhLiP+

XZY+ =”+iPf =/0”+

k0/9009>@ ++�0=900+

L�LhXi

/–LkR 0@9@=

YZ+hLOTZ +++ +++ +++>/+

XZY+ =”+iPf =/0”+

k0/9009>@ ++�0=900+

L�LhXi!+OTif�Ld+

L�LhXi!+OTif�Ld+

L�LhXi+



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 15 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

PKlxCwp 0 +pElFp lwlExF+

ipwpnG qHynGtzy HFtyr ←→ "

+ +

+ + LnnpCG JtGs+dPi"+

fEpFF YZ HyGtw Gsp JtFspo qHynGtzy tF FszJy"

+ + LnnpCG JtGs+dPi"+

jsp lwlEx tF otFCwlApo"

+ + fEpFF+dPi+Gz+pElFp Gsp+lwlEx"++

+ +

+ + LnnpCG JtGs+dPi"+

+ + hpGHEy+Gz+EHyytyr xzop+CEpFF+″"+

″"

+ +

++ +

+ + + +

XZY+ =”+iPf =/0”+

k0/9009>@ �0=900

L�LhXi+

/– LkR 0@9@=

YZ+hLOTZ

XZY+ =”+iPf =/0”+

k0/9009>@ ++�0=900+

L�LhXi!+PhLiP+

L�LhXi! PhLiP

L�LhXi+

PhLiP3



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 16 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

LwlEx+wtFG

jsp+qzwwzJtyr+lwlExF+lEp+lIltwlmwp+

+
jACp+zq+lwlEx

L
wl

Ex
+n

z
o

pW TyotnlGtzy+ hplFzy qzE+lwlEx+ LnGtzy+

de sLOTeW >/+

W
hpo+lwlEx+�PO+wtG"+

RpypElw+lwlEx EpwlA lnGtIlGpo"+

jsp+XlFGpE+Nwznv+slF+

yzG+mppy FAynsEzytFpo+

JtGsty Gsp+lwlEx+wtxtG"+

Nspnv+Gsp+pKGpEylw+

FAynsEzytFlGtzy+FzHEnp" Tq

yz+pKGpEylw+FzHEnp tF HFpo+

tylnGtIlGp+Gsp lwlEx"+ipp

FCpntlw+qHynGtzy.+FpGHC+

FAyn"+FzHEnp+Clrp+>”"+

Ir �emW @=+ hpo+lwlEx+�PO+wtG"+

RpypElw+lwlEx EpwlA lnGtIlGpo"+

TxCHwFp IzwGlrp+mpwzJ+

lwlEx+wtxtG"+

hpxzIp+nzyypnGpo+nwznvF+

lyo+nwplE+Gsp+lwlEx"+Tq+ZV +

nspnv+nwznvF+lyo+JtEtyr"++

iSesuWNTsNITuW @>+ hpo+lwlEx+�PO+wtG"+

Nzxxzy lwlEx+EpwlA+lnGtIlGpo"+

iszEG ntEnHtG+zy+txCHwFp+

lxCwtqtpE"+

hpxzIp+FszEG+ntEnHtG"+

Tq+ZV +nwplE+Gsp lwlEx"

NIssDduW�em ”0+ hpo+lwlEx+�PO+wtG"+

RpypElw+lwlEx EpwlA lnGtIlGpo"+

TxCHwFp nHEEpyG zy

zHGCHG yz"+0 tF mpwzJ

lwlEx+wtxtG"+

Nspnv+zHGCHG nzyypnGtzyF" +

Tq+ZV +nwplE+Gsp lwlEx"

NIssDduW�em ”=+ hpo+lwlEx+�PO+wtG"+

RpypElw+lwlEx EpwlA lnGtIlGpo"+

TxCHwFp nHEEpyG zy

zHGCHG yz"+= tF mpwzJ

lwlEx wtxtG"

Nspnv+zHGCHG nzyypnGtzyF" +

Tq+ZV +nwplE+Gsp lwlEx"

NIssDdu �em ”> hpo lwlEx �PO wtG"

RpypElw lwlEx EpwlA lnGtIlGpo"

TxCHwFp nHEEpyG zy

zHGCHG yz" > tF mpwzJ

lwlEx wtxtG"

Nspnv zHGCHG nzyypnGtzyF"

Tq ZV nwplE Gsp lwlEx"

NIssDdu �em ”? hpo lwlEx �PO wtG"

RpypElw lwlEx EpwlA lnGtIlGpo"

TxCHwFp nHEEpyG zy

zHGCHG yz" ? tF mpwzJ

lwlEx wtxtG"

Nspnv zHGCHG nzyypnGtzyF"

Tq ZV nwplE Gsp lwlEx"

NIssDdu STRS 60 hpo lwlEx �PO wtG"

RpypElw+lwlEx EpwlA lnGtIlGpo"+

TxCHwFp nHEEpyG zy

zHGCHG yz"+0 tF lmzIp

lwlEx+wtxtG"+

Nspnv zHGCHG wzlo"

Tq+ZV +nwplE+Gsp lwlEx"

NIssDduWSTRSW 6=+ hpo+lwlEx+�PO+wtG"+

RpypElw+lwlEx EpwlA lnGtIlGpo"+

TxCHwFp nHEEpyG zy

zHGCHG yz"+= tF lmzIp

lwlEx+wtxtG"+

Nspnv+zHGCHG wzlo"++

Tq+ZV +nwplE+Gsp lwlEx"

NIssDduWSTRSW 6>+ hpo+lwlEx+�PO+wtG"+

RpypElw+lwlEx EpwlA lnGtIlGpo"+

TxCHwFp nHEEpyG zy

zHGCHG yz"+> tF lmzIp

lwlEx+wtxtG"+

Nspnv+zHGCHG wzlo"++

Tq+ZV +nwplE+Gsp lwlEx"

NIssDduWSTRSW 6?+ hpo+lwlEx+�PO+wtG"+

RpypElw+lwlEx EpwlA lnGtIlGpo"+

TxCHwFp nHEEpyG zy

zHGCHG yz"+? tF lmzIp

lwlEx+wtxtG"+

Nspnv+zHGCHG wzlo"++

Tq+ZV +nwplE+Gsp lwlEx"

NIssDduWSTRSW 6@+ hpo+lwlEx+�PO+wtG"+

RpypElw+lwlEx EpwlA lnGtIlGpo"+

’hpxlEv9+LwlEx 6@+tF+zywA+HFpo+

ty+l+>!JtEp+gzEJlEo.hpIpEFp+

FAFGpx"(+

TxCHwFp nHEEpyG zy

zHGCHG yz"+? tF lmzIp

lwlEx+wtxtG"+

Nspnv+zHGCHG wzlo"++

Tq+ZV +nwplE+Gsp lwlEx"



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 17 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

+

bppv+fEzrElx+W+OlGp+fEzrElxW

kFtyr GspFp GJz qHynGtzyF CEzrElxxtyr zq Gsp zHGCHGF tF xlop"

NzynpCG opFnEtCGtzy+

fEBrElVW L+-CEzrElx- EpqpEF Gz+CEzrElxxtyr+ly zHGCHG+Gz+l npEGlty+Gtxp"+jsp+JzEo+CEzrElx+

EpCEpFpyGF l Ftyrwp Gtxp pIpyG lyo FpIpElw CEzrElxF lEp opqtypo lF l rEBSC zq

CEzrElxF" +

gzE+pKlxCwp9+zHGCHG+= FJtGnspF+zy+pIpEA+JzEvtyr+olA+’XzyolA!gEtolA(+lG 7"//"+

mppTWNEBrElV+ L+Jppv+CEzrElx+tF+l+CEzrElx +Jstns+tF+EpCplGpo pIpEA+Jppv" dzH+nly qzE+plns+

CEzrElx nszzFp qzE Jstns olAF zq Gsp Jppv tG Fslww mp Ilwto9

TyotItoHlw+zE mwznv+CEzrElxxtyr"+

+ X+' XzyolA + +

j ' jHpFolA

+ b+'+bpoypFolA+

+ j '+jsHEFolA+

g ' gEtolA

+ i+'+ilGHEolA+

+ i+'+iHyolA+

OlGp NEBrElV L+olGp+CEzrElx+tF+l+CEzrElx +Jstns+tF+Ilwto qzE+l+FCpntqtn+olGp"

REBSN L rEzHC zq CEzrElxF Ftrylw pIpyGF"

uANpWBDWFtrylkFW jspEp+lEp Fzxp otqqpEpyG+vtyoF+zq+FtrylwF +opCpyotyr+zy+szJ+Gsp+EpwlA+zHGCHG+tF+Gz+

mp+HFpo"+

eY.eggW TF HFpo Jspy+l+wzyrpE+wlFGtyr+FJtGnstyr+ZY tF+EpDHtEpo p"r"+qzE+nzyGEzwwtyr+qlyF +

ozzE wznvF +wtrsGtyr+pGn"+

/0F TF HFpo Jspy l FszEG CHwFp tF EpDHtEpo p"r" qzE mpwwF.mHBBpEF"

+ fHwFp+oHElGtzy+FpwpnGlmwp+qEzx+0!––+FpnzyoF"+

�FGE, LFGE" ’jJtwtrsG( tF l qHynGtzy Jstns nwzFpF.zCpyF l CEpopFGtypo EpwlA lG FHyEtFp

EpFC" FHyFpG"+bstns+olA lyo xzyGs+zq+Gsp AplE+tG+tF +lyo JspEp Gsp+jtxp+NpyGElw

CEzrElxxpE tF+wznlGpo+rpzrElCstnlwwA +opqtyp+Gsp+Gtxp+zq+Gsp+FHyEtFp+EpFC"+FHyFpG"+

jsp FHyEtFp EpFC" FHyFpG lEp nlwnHwlGpo ty Gsp FzqGJlEp zq Gsp d7 xzoHwp"

+ jsp+rpzrElCstn+CzFtGtzy+zq+Gsp+jtxp NpyGElw+tF+pyGpEpo+lG FGlEGtyr+HC"+

+ L+xlC+tyotnlGtyr wlGtGHop+’�yzEGs(+lyo wzyrtGHop+’�plFG( tF+pynwzFpo"++

nlFT+ L+CEzrElx+GslG tF EpCplGpo+q"+pK+pIpEA szHE tF plFtwA pyGpEpo+mA Gsp HFp+zq xlFv+

CEzrElx" +

cc"0@"//+:+Gsp+CEzrElx+tF+EpCplGpo pIpEA+szHE+lGG xtyHGp+0@"+

+ /7"cc"//+:+Gsp+CEzrElx+tF+EpCplGpo pIpEA+xtyHGp mpGJppy+/7"//+lyo+/–"//"+

+ cc"cc"//+:+jsp CEzrElx tF+EpCplGpo+pIpEA+xtyHGp"



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 18 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

jz+FtxCwtqA+CEzrElxxtyr+>+FHm xpyHF+lEp+HFpo9+

jz pyGpE ypJ CEzrElxF"

+ +

+ jz+pElFp l FpClElGp+pKtFGtyr+CEzrElx"+

+

jz+nslyrp+pKtFGtyr CEzrElxF"

bPPV+fhZRhLX+

YPJ+ RhZkf+L+

bPPV fhZRhLX

PFLGPWWWWRhZkf+L+

bPPV+fhZRhLX+

NSLYRP+ RhZkf+L+



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 19 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

bppv fEzrElx pKlxCwp 0+&YpU+CEzrElx(++

PKlxCwp9 ZHGCHGF+Yz"+= Fslww+FJtGns+zy+XzyolA+8+gEtolA lG+/–"// lyo+zqq+lG+06"//"+

ipwpnG+qHynGtzy+HFtyr +←→"+

PyGpE+CEzrElxxtyr+xzop+HFtyr+dPi"+

ipwpnG ypJ CEzrElx HFtyr dPi"

ipwpnG rEzHC zq CEzrElxF HFtyr ←→ lnnpCG HFtyr dPi"

+

ipwpnG+zHGCHG HFtyr+←→"+XzIp+Gz Gsp EtrsG HFtyr ↑"+

iGlGp+GACp+zq+Ftrylw HFtyr+←→"+

iGlGp+Gsp+olAF Gsp+CEzrElx+Fslww qHynGtzy HFtyr+←→"+

XzIp Gz+Gsp+EtrsG+HFtyr+↑"+

iGlGp Gsp Gtxp zq Gsp CEzrElx HFtyr ←→"

XzIp Gz Gsp EtrsG HFtyr ↑"

+ LnnpCG+HFtyr+dPi"+

+ Tq+Gsp+CEzrElx+tF lCCEzIpo Gsp+GpKG+2fEzrElx+FlIpo5+tF+otFCwlApo+DHtnvwA"+

+ NzyGtyHp+JtGs+CEzrElxxtyr+Zgg qzE+Gsp+Flxp+zHGCHG+zE+wplIp+

+ CEzrElxxtyr mA+CEpFFtyr +″+FpIpElw+GtxpF"+

+ + +

+

XZY++=5+iPf+=$<5+

k<$_<<_$$+�<=_<<+

bPPV+fhZRhLX+

bPPV+fhZRhLX+

YPJ+ RhZkf+L+

CTHOTH 1 ZY

!!!!!!!+$7_$$_$$+

Zkufku+=++++++ZY++

AHJHE  +$7_$$_$$+

bPPV fhZRhLX

YPb+ RhZkfWL+

Zkufku+=++++++CYW+

!!!!!!!+$7_$$_$$+

Zkufku = ZY

Xubug!!+-79--9--+

Zkufku+=+++++Zgg++

Xubug!! <6_$$_$$

bPPV fhZRhLX

XZY++=5+iPf+=$<5+

k<$_<<_$$+�<=_<<+



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 20 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

bppv+fEzrElx +pKlxCwp+=+&Nslyrp+CEzrElx(+

PKlxCwp9 L+Ftrylw+zy+zHGCHG+0 +XzyolA+8 gEtolA+lG+/7"// +Fslww+mp+nslyrpo+Gz+/7"0@"+itrylw wpyrGs tF+@+FpnzyoF"+

ipwpnG+qHynGtzy+HFtyr +←→ "+

PyGpE+CEzrElxxtyr+xzop+HFtyr+dPi"+

ipwpnG+nslyrp+CEzrElx+HFtyr+dPi"+

ipwpnG+rEzHC zq+CEzrElxF+HFtyr+←→ +lnnpCG+HFtyr dPi"+

+

+

ipwpnG zHGCHG HFtyr ←→" XzIp Gz Gsp EtrsG HFtyr ↑"

iGpC+qzEJlEo+Gz+Gsp CEzrElx +Jstns+tF+Gz+mp+nslyrpo+HFtyr YZ+lyo+dPi"+

+

Nslyrp Gsp Gtxp Gz /–"0@ HFtyr Gsp lEEzJF"

LnnpCG+HFtyr+dPi"+

+

�plIp+Gsp+CEzrElxxtyr+mA CEpFFtyr+″ FpIpElw+GtxpF"+

XZY++=5+iPf+=$<5+

k<$_<<_$$+�<=_<<

bPPV+fhZRhLX+

bPPV+fhZRhLX+

NSLYRP RhZkf L

CTHOTHW1+++++$4i++

Xubug!!+$7_$$_$$+

Zkufku+=+++++$4i++

Xubug  $7_039$$

bPPV+fhZRhLX+

NSLYRP+ RFCTOWL+

Zkufku+=+++++$4i++

Xubug!! $7_$$_$$

bPPV+fhZRhLX+

XZY++=5+iPf+=$<5+

k<$_<<_$$+�<=_<<+



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 21 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

bppv+fEzrElx +pKlxCwp+>+&PElFp+CEzrElx(

PKlxCwp9+L+Ftrylw+zy+zHGCHG+0 +gEtolAF lG+0”">/+Fslww mp opwpGpo"+itrylw+wpyrGs tF @+FpnzyoF"+

ipwpnG+qHynGtzy+HFtyr +←→ "+

PyGpE+CEzrElxxtyr+xzop+HFtyr+dPi"+

ipwpnG+pElFp+CEzrElx+HFtyr dPi"+

ipwpnG rEzHC zq CEzrElxF HFtyr ←→ lnnpCG HFtyr dPi"

+

ipwpnG+zHGCHG HFtyr+←→"+XzIp+Gz Gsp EtrsG HFtyr ↑"+

+

iGpC+qzEJlEo+Gz+Gsp CEzrElx+GslG+tF+Gz mp+pElFpo+HFtyr+YZ+lyo+dPi"+

LnnpCG+HFtyr+dPi"+ + +

+

�plIp+Gsp+CEzrElxxtyr+mA CEpFFtyr+″ FpIpElw+GtxpF"+

XZY++=5+iPf+=$<5+

k<$_<<_$$+�<=_<<+

bPPV+fhZRhLX+

bPPV+fhZRhLX+

PFLGPWWWRhZkf+L+

CTHOTH 0 ZY

Xubug!!+$–_$$_$$+

bPPV fhZRhLX

PhLiP+++RFCTOWL+

Zkufku+<+++++$4i++

!!!!g!!+<5_>$_$$+

bPPV fhZRhLX

XZY++=5+iPf+=$<5+

k<$_<<_$$+�<=_<<+



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 22 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

bppv+fEzrElx +pKlxCwp+3+&LFGEzyzxtnlw qHynGtzy(++

PKlxCwp9 ZHGCHG+Yz" 0 Fslww+FJtGns+ZY+lww+FHyFpG+Lww+olAF+lyo+FJtGns+Zgg+lG+FHyEtFp"+

ipwpnG+qHynGtzy+HFtyr +←→ "+

PyGpE+CEzrElxxtyr+xzop+HFtyr+dPi"+

ipwpnG+ypJ+CEzrElx+HFtyr+dPi"

ipwpnG+rEzHC zq+CEzrElxF+HFtyr+←→ +lnnpCG+HFtyr dPi"+

+

ipwpnG+zHGCHG HFtyr+←→"+XzIp+Gz Gsp EtrsG HFtyr ↑"+

iGlGp GACp zq Ftrylw HFtyr ←→"

iGlGp+Gsp+olAF Gsp+CEzrElx+Fslww qHynGtzy HFtyr+←→"+

LnnpCG HFtyr dPi"

Tq+Gsp+CEzrElx+tF lCCEzIpo Gsp+GpKG+2fEzrElx+FlIpo5+tF+otFCwlApo+DHtnvwA"+

+ + + +

+

�plIp+Gsp+CEzrElxxtyr+mA CEpFFtyr+″ FpIpElw+GtxpF"+

XZY++=5+iPf+=$<5+

k<$_<<_$$+�<=_<<+

bPPV+fhZRhLX+

bPPV+fhZRhLX+

YPJ RhZkf L

CTHOTHW1+ZY++

Xubug!!+$7_$$_$$+

Zkufku = Liuh

AHJHE  ++

bPPV+fhZRhLX+

YPb+ RFCTOWL+

Zkufku+=+LGHFW+++

Xubug!!++

bPPV fhZRhLX

XZY++=5+iPf+=$<5+

k<$_<<_$$+�<=_<<+



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 23 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

bppv+fEzrElx +pKlxCwp+4+&Mwznv+CEzrElx(

PKlxCwp9 ZHGCHGF+Yz"+= Fslww+FJtGns+zy+XzyolA bpoypFolA+lyo+gEtolA lG+/–"//"+

ipwpnG+qHynGtzy+HFtyr +←→ "+

PyGpE+CEzrElxxtyr+xzop+HFtyr+dPi"+

ipwpnG+ypJ+CEzrElx+HFtyr+dPi"

ipwpnG+rEzHC zq+CEzrElxF+HFtyr+←→ +lnnpCG+HFtyr dPi"+

+

+

ipwpnG zHGCHG HFtyr ←→" XzIp Gz Gsp EtrsG HFtyr ↑"

iGlGp GACp zq Ftrylw HFtyr ←→"

iGlGp+Gsp+olAF Gsp+CEzrElx+Fslww qHynGtzy HFtyr+←→"+

XzIp Gz+Gsp+EtrsG+HFtyr+↑"+

iGlGp+Gsp+Gtxp+zq+Gsp+CEzrElx HFtyr+←→"+

XzIp Gz+Gsp+EtrsG+HFtyr+↑"+

LnnpCG HFtyr dPi"

+ Tq+Gsp+CEzrElx+tF lCCEzIpo Gsp+GpKG+2fEzrElx+FlIpo5+tF+otFCwlApo+DHtnvwA"+

+

+ NzyGtyHp+JtGs+CEzrElxxtyr+Zgg qzE+Gsp+Flxp+zHGCHG+zE+wplIp+

+ CEzrElxxtyr mA+CEpFFtyr +″++FpIpElw+GtxpF+

+ + +

XZY++=5+iPf+=$<5+
k<$_<<_$$+�<=_<<+

bPPV fhZRhLX

bPPV fhZRhLX

YPJ+ RhZkf+L+

CTHOTHW1+ZY++

!!!!!!! $7_$$_$$

Zkufku = ZY

A J E  +$7_$$_$$+

bPPV+fhZRhLX+

YPb+ RFCTOWL+

Zkufku+=+CYW+++

!!!!!!! $7_$$_$$

Zkufku+=+ZY++++

X!b!g!! -79--9--

Zkufku+=+Zgg+++

X!b!g!!+$–_$$_$$+

bPPV+fhZRhLX+

XZY =5 iPf =$<5

k<$_<<_$$+�<=_<<+



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 24 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

bppv+fEzrElx +pKlxCwp+5+&clFv CEzrElx(++

PKlxCwp9 ZHGCHGF+Yz"+= Fslww+FJtGns+zy+qzE+@ FpnzyoF+pIpEA+szHE+lG+xtyHGp+0@ +lww+olAF+ty+Gsp+Jppv"+

ipwpnG+qHynGtzy+HFtyr +←→ "+

PyGpE+CEzrElxxtyr+xzop+HFtyr+dPi"+

ipwpnG+ypJ+CEzrElx+HFtyr+dPi"

ipwpnG+rEzHC zq+CEzrElxF+HFtyr+←→ +lnnpCG+HFtyr dPi"+

+

+

ipwpnG+zHGCHG HFtyr+←→"+XzIp+Gz Gsp EtrsG HFtyr ↑"+

iGlGp GACp zq Ftrylw HFtyr ←→"

/@i+' fHwFp+JtGs @ FpnzyoF+wpyrGs"

iGlGp+Gsp+olAF Gsp+CEzrElx+Fslww qHynGtzy HFtyr+←→"+

XzIp Gz+Gsp+EtrsG+HFtyr+↑"+
+

iGlGp+Gsp+Gtxp+zq+Gsp+CEzrElx HFtyr+←→"+))+'+pIpEA+szHE"+

XzIp Gz+Gsp+EtrsG+HFtyr+↑"+

LnnpCG HFtyr dPi"

+ Tq+Gsp+CEzrElx+tF lCCEzIpo Gsp+GpKG+2fEzrElx+FlIpo5+tF+otFCwlApo+DHtnvwA"+

+

+ �plIp+CEzrElxxtyr+mA+CEpFFtyr++″++FpIpElw+GtxpF"+

+ + + +

+

XZY++=5+iPf+=$<5+
k<$_<<_$$+�<=_<<

bPPV fhZRhLX

bPPV fhZRhLX

YPJ+ RhZkf+L+

CTHOTH 1 ZY

!!!!!!!+$7_$$_$$+

Zkufku = $4i

AHJHEGG+$7_$$_$$+

bPPV+fhZRhLX+

YPb+ RFCTOWL+

Zkufku = -3G

!!!!!!!+$7_$$_$$+

Zkufku+=+$4i++++

Xubugii ))9039--

bPPV+fhZRhLX+

XZY++=5+iPf+=$<5+

k<$_<<_$$+�<=_<<+



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 25 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

OlGp+fEzrElx pKlxCwp &YpU+CEzrElx(++

PKlxCwp9 ZHGCHGF+Yz"+0 Fslww+FJtGns+zy+Gsp 0FG+zq+ LHrHFG+lG+0="//"

ipwpnG+qHynGtzy+HFtyr ←→+"+

PyGpE+CEzrElxxtyr+xzop+HFtyr+dPi"+

ipwpnG+ypJ+CEzrElx+HFtyr+dPi"

+

ipwpnG+zHGCHG HFtyr+←→"+XzIp+Gz Gsp EtrsG HFtyr ↑"+

iGlGp GACp zq Ftrylw HFtyr ←→"

iGlGp Gsp olGp Gsp CEzrElx Fslww qHynGtzy HFtyr ←→"

XzIp Gz Gsp EtrsG HFtyr ↑"

iGlGp+Gsp+Gtxp+zq+Gsp+CEzrElx HFtyr+←→"+

XzIp Gz+Gsp+EtrsG+HFtyr+↑"+

LnnpCG HFtyr dPi"

+ Tq+Gsp+CEzrElx+tF lCCEzIpo Gsp+GpKG+2fEzrElx+FlIpo5+tF+otFCwlApo+DHtnvwA"+

+

NzyGtyHp JtGs CEzrElxxtyr Zgg qzE Gsp Flxp zHGCHG zE wplIp

CEzrElxxtyr mA CEpFFtyr ″ FpIpElw GtxpF"

+ + +

+

XZY++=5+iPf+=$<5+
k<$_<<_$$+�<=_<<+

OLuP fhZRhLX

OLuP fhZRhLX

YPJ+

CTHOTHW0+ZY++

LkR+$<++$7_$$_$$+

Zkufku < ZY

LTRW-0++$7_$$_$$+

Zkufku+<+CYW+++

LkR+$<++$7_$$_$$+

Zkufku+<+ZY++++

LkR $< 019--9--

Zkufku+<+Zgg+++

LkR+$<++<=_$$_$$+

OLuP+fhZRhLX+

XZY =5 iPf =$<5

k<$_<<_$$+�<=_<<+



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 26 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

OtFCwlA+fEzrElx+

ipwpnG+qHynGtzy+HFtyr +←→ "+

PyGpE+otFCwlA CEzrElx+HFtyr+dPi"+

+

ipwpnG+CEzrElx+rEzHC HFtyr++←→ +lnnpCG+JtGs+dPi"+

ipwpnG zHGCHG Gz mp otFCwlApo HFtyr ←→ lnnpCG JtGs dPi"

+

iGpC+qzEJlEoF+lwG" MlnvJlEoF+HFtyr++←→"+

+ + +

+

�plIp Gsp qHynGtzy otFCwlA CEzrElx mA CEpFFtyr ″ FpIpElw GtxpF"

XZY++=5+iPf+=$<5+
k<$_<<_$$+�<=_<<+

OTif�Ld+fhZRhLX+

RhZkf+L+

ZkufkuWL��+

Zkufku+=+ZY++

Xubug!!+$7_$$_$$+

OTif�Ld+fhZRhLX+

XZY++=5+iPf+=$<5+

k<$_<<_$$+�<=_<<+

OTif�Ld fhZRhLX

RhZkf+LW



MARINE MASTER CLOCK Document: 1717en19.doc
Author: PM

kFpE clyHlw
Date: 2017-12-22
Page: 27 of 51

bPijPhijhLYO khgLMhTV LM

P.O. Box 133 Tel. +46 506 48000 Internet:: http://www.westerstrand.se
SE-545 23 TÖREBODA Fax. +46 506 48051 E-mail: tyqz4JpFGpEFGElyo"Fp

jpxCzElEA+fEzrElx pKlxCwp+

PKlxCwp9 ZHGCHGF+Yz"+= Fslww+FJtGns+zy+txxpotlGpwA+0@">@"//+lyo+GHEy+zqq+lnnzEotyr+Gz+yzExlw+Jppv+CEzrElx"+

jsp GpxCzElEA CEzrElx Jtww lHGzxlGtnlwwA mp pElFpo Jspy Gsp pIpyG slF mppy pqqpnGpo"

+ ipwpnG+qHynGtzy+HFtyr ←→+"+

+ PyGpE+CEzrElxxtyr+xzop+HFtyr+dPi"+

ipwpnG zHGCHG HFtyr ←→" XzIp Gz Gsp EtrsG HFtyr ↑"

iGlGp GACp zq Ftrylw HFtyr ←→"

+ LnnpCG+HFtyr+dPi+

+

LnnpCG+HFtyr+dPi+zE+nslyrp+Gsp+Gtxp+zq+Gsp+CEzrElx+HFtyr+←→"+

+ + +

+

�plIp Gsp CEzrElxxtyr mA CEpFFtyr ° FpIpElw GtxpF"

XZY++=5+iPf+=$<5+
k<$_<<_$$+�<=_<<+

uPXfZhLhd+fhZRh-+

CTHOTHW1+ZY++++

<4_>4_$$

Zkufku+=+ZY+++W

039239--W

Zkufku+=+CY++++

<4_>4_$$+

uPXfZhLhd+fhZRh-+

XZY++=5+iPf+=$<5+

k<$_<<_$$+�<=_<<+
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REzHC+12+fpEtzo++

Plns CEzrElx rEzHC+nly mp+lFFzntlGpo+Gz zyp+zE+FpIpElw Gtxp)CpEtBoF,)L+Gtxp CpEtzo+nly nzyFtFG+zq+zyp zE+

FpIpElw olGpF"+XlKtxHx+––+Gtxp+CpEtzoF+nly+mp HFpo"+fEzrElx+rEzHC �+tF+lF+opqlHwG lFFzntlGpo+Gz+l+Gtxp+CpEtzo

nzIpEtyr Gsp nzxCwpGp AplE 0.0!>0.0="

PKlxCwp9+

L+Fnszzw+slF+zyp+rEzHC+zq+CEzrElxF+GslG lEp+HFpo+oHEtyr+Gsp+Fnszzw+FplFzy lyo+lyzGspE+HFpo oHEtyr+Fnszzw+

szwtolAF"+inszzw FplFzy++'+REzHC+� WWinszzw+szwtolAF '+REzHC M"++

jsp+Fnszzw+szwtolAF+lEp+lG+Gsp+qzwwzJtyr+olGpF9+0.@ +0/.”!0@.7 +=>.–+lyo+Fz+zy"""

ipwpnG+qHynGtzy+HFtyr +←→ "+

PyGpE+CEzrElxxtyr+xzop+HFtyr+dPi"+

ipwpnG+rEzHC zq+CEzrElxF+HFtyr+←→ +lnnpCG+HFtyr dPi"+

+ iGlGp+Gsp+olGp+Jspy+Gsp+CpEtzo+Fslww+mprty"+

XzIp Gz+Gsp+EtrsG+HFtyr+↑"+

iGlGp+Gsp+olGp+Jspy+Gsp+CpEtzo+Fslww+pyo"

LnnpCG+JtGs dpF"

NzyGtyHp+JtGs+ypKG+Gtxp+CpEtzo"+

+ +

+

+

LnnpCG JtGs dPi"

+

NzyGtyHp JtGs ypKG Gtxp CpEtzo zE wplIp

CEzrElxxtyr mA CEpFFtyr ″ FpIpElw GtxpF"

+ + +

XZY++=5+iPf+=$<5+

k<$_<<_$$+�<=_<<+

RhZkf+|2+fPhTZO+

RhZkf+MW

<_9999+!+99999+

RhZkf M

<_ALB-0+!+99999+

XZY++=5+iPf+=$<5+

k<$_<<_$$+�<=_<<+

RhZkf+M+

<_XLd$<+8+ALB-0W

RhZkf M

=_9999+!+99999+

RhZkf+M+

=_UTY-5+8+99999+

RhZkf+M+

=_UkY$6 8 LTR03

RhZkf |2 fPhTZO
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iCpn-,gHynGtzyF

jsp+FCpntlw+qHynGtzyF+nzyGlty+qHynGtzyF+HFpo+oHEtyr+FpGHC+lyo+nzyqtrHElGtzy zq+Gsp+XlFGpE+Nwznv"+

Tq Gsp opqlHwG+FpGGtyrF+lEp HFpo+yz+nzyqtrHElGtzy+tF+yppopo"+

ipwpnG+qHynGtzy+HFtyr+→ "+

LnnpCG JtGs+dPi"+

+ +

fEpFF+YZ+HyGtw+JtFspo+qHynGtzy tF FszJy"

LnnpCG JtGs+dPi"+

+ + + +

iszJ+FGlGHF+tyqzExlGtzy+zq+Gsp otqqpEpyG+zHGCHG.+tyCHG ty+Gsp+XlFGpE+Nwznv"+

�lyrHlrp+FpwpnGtzy"+

ipGHC+.+nzyqtrHElGtzy+zq+Gsp otqqpEpyG+txCHwFp+FAFGpx GACp+zq+

FAynsEzytFlGtzy+pGn"+

OtFCwlA+qzExlG+ty EHyytyr+xzop"+

fEpFpyG+FzqGJlEp+IpEFtzy"++

OpqlHwG IlwHp+HFpo Jspy+CEpFFtyr+mHGGzy+LOa+zE hPa"

hpGHEy+Gz EHyytyr+xzop+CEpFF+″"+

+

++ ++ +++ ++

XZY+ =”+iPf =/0”+

k0/9009>@ ++�0=900+

ifPN"!gkYNjTZYi+

ijLjki+

XZY =” iPf =/0”

k0/9009>@ ++�0=900+

ifPN"!gkYNjTZYi+

iZgjbLhP aPhiTZY

OTif�Ld gZhXLj

ifPN"!gkYNjTZYi

ijLjki+

�LYRkLRP+

iPjkf

ijLjki+

OPgLk�j �j LOU"
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iGlGHF+

btGs GstF qHynGtzy plns+tyCHG.zHGCHG+FGlGHF+nly mp+nspnvpo"++

PKlxCwp9 +

Nspnv+Gsp+FGlGHF+zq+Gsp FAynsEzytFlGtzy+FzHEnp+EpnptIpE"+

+ + ipwpnG+qHynGtzy+HFtyr+→ "+

+ + LnnpCG JtGs+dPi"+

+ + fEpFF+YZ+HyGtw+JtFspo+qHynGtzy tF FszJy"

+ +

LnnpCG JtGs dPi"

+ + fEpFF+YZ+HyGtw+JtFspo+tyCHG.zHGCHG+tF+FszJy"+

+ + LnnpCG JtGs+dPi"+

+ +

+ + jsp+XlFGpE+Nwznv+slF lnnpCGpo ”/W+zq+Gsp+FAynsEzytFlGtzy xpFFlrpF" +

�lFG EpnpCGtzy JlF 0?.0/ 0–9@–9//"

+ + hpGHEy+Gz+EHyytyr xzop+CEpFF+″"+

″

″
+ + + +

+ + + +

+

XZY =” iPf =/0”

k0/9009>@ ++�0=900+

ifPN"!gkYNjTZYi+

ifPN"!gkYNjTZYi+

ijLjki

ijLjki+

idYN"iZkhNP

XZY =” iPf =/0”

k0/9009>@ ++�0=900+

YXPL+hi?7@++ +++”/W+

0?ZNj 0–9@–9//

ijLjki

idYN"iZkhNP

ifPN"!gkYNjTZYi

ijLjki+

ifPN"!gkYNjTZYi
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iGlGHF+FAyn- FzHEnp+

)hpxlEv9+gzE+b!Rfi+Gsp+xlEvpo+CzFtGtzy+lwJlAF+FszJF+Gsp+lnGHlw Fpnzyo"+jstF+tyqzExlGtzy+tF+HColGpo+pIpEA+

zGspE+Fpnzyo"+

+
+
+

+
iGlGHF+txCHwFp+zHGCHG+

T�|$-4+ +++ ++

0=9//+ kg'=”+a+

TxCHwFp nHEEpyG

TxCHwFp IzwGlrpiwlIp Nwznv Gtxp

YXPL+hi?7@+++ +”/W+

/0 XLd 0=9//9//

W+zq+lnnpCGpo xpFFlrpF

�lFG+EpnpCGtzy+JlF+/0XLd0=9//9//)"

jACp+zq+FAynsEzytFlGtzy+
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�lyrHlrp

btGs GstF qHynGtzy Gsp+wlyrHlrp mp+FpwpnGpo"+

PKlxCwp9 +
+

+ + ipwpnG+qHynGtzy+HFtyr+→ "+

+ +

+ + LnnpCG JtGs+dPi"+

fEpFF YZ HyGtw JtFspo qHynGtzy tF FszJy"

+ +

+ + LnnpCG JtGs+dPi"+

+ +

+ + ipwpnG mA+HFtyr+Gsp+lEEzJF +Gsp+JtFspo+wlyrHlrp"+

LnnpCG JtGs dPi"

+ +

+ + hpGHEy+Gz+EHyytyr xzop+CEpFF+″"+

+ +

XZY+ =”+iPf =/0”+

k0/9009>@ �0=900

ifPN"!gkYNjTZYi+

ifPN"!gkYNjTZYi+

�LYRkLRP

�LYRkLRP

PYR�TiS3

XZY+ =”+iPf =/0”+

k0/9009>@ ++�0=900+

ifPN"!gkYNjTZYi

�LYRkLRP
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ipGHC

btGs GstF qHynGtzy Gsp otqqpEpyG zHGCHG lyo tyCHG nly mp nzyqtrHEpo" Tq Gsp opqlHwG FpGHC tF HFpo yz nzyqtrHElGtzy

tF+yppopo"+

PKlxCwp9

ipG+Gsp+lwlEx+wtxtG qzE+FAynsEBytFlGtBy)FBSEnp)lwlEx Gz+0+szHE" ’OpqlHwG+FpGGtyr+tF+0=+szHEF"(+

+

+ + ipwpnG+qHynGtzy+HFtyr+→ "+

+ +

+ + LnnpCG JtGs+dPi"+

+ + fEpFF+YZ+HyGtw+JtFspo+qHynGtzy tF FszJy"

+ +

+ + LnnpCG JtGs+dPi"+

fEpFF YZ HyGtw JtFspo tyCHG.zHGCHG tF FszJy"

+ + LnnpCG JtGs+dPi"+

+ + ipG +mA+HFtyr Gsp lEEzJF +Gsp+lwlEx+wtxtG+Gz+0+szHE ’/0s(" +

+ +

+ + LnnpCG JtGs+dPi+

hpGHEy Gz EHyytyr xzop CEpFF ″"

+ + ″+

+ + ″+

+ + + +

+ + + +

+

XZY+ =”+iPf =/0”+

k0/9009>@ �0=900

ifPN"!gkYNjTZYi

ifPN"!gkYNjTZYi

iPjkf+

iPjkf

idYN+iZkhNP

XZY+ =”+iPf =/0”+

k0/9009>@ �0=900

YXPL+hi?7@+

L�"�TXTj+++!!s+!!+x

YXPL+hi?7@+

L�"�TXTj++/0s+//+x

iPjkf+

idYN+iZkhNP

ifPN"!gkYNjTZYi+

iPjkf

ifPN"!gkYNjTZYi+
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++ + + +++ ++ +

ipGHC+FAyn-+FzHEnp+

MpwzJ tF l opFnEtCGtzy zq Gsp otqqpEpyG nzyqtrHElGtzy ClElxpGpEF lIltwlmwp ty Gsp FpGHC xpyH qzE FAyn FcHEnp"

fwplFp+EpxlEv GslG+tq+opqlHwG+FpGGtyrF+lEp HFpo+yz+nzyqtrHElGtzy+tF+yppopo"+

jACp+zq+FAynsEzytFlGtzy
iGlGp GACp zq pKGpEylw FAynsEzytFlGtzy" jsp qzwwzJtyr Gtxp FzHEnpF nly mp FpwpnGpo9

YXPL+hi?7@+’opqlHwG(+ iAynsEzytFlGtzy HFtyr+hi?7@+tyCHG+lyo YXPL+eOL+CEzGznzw"++

YXPL hi=>= iAynsEzytFlGtzy HFtyr hi=>= tyCHG lyo YXPL eOL CEzGznzw"

b!Rfi + hlotz+FAynsEzytFlGtzy+Rfi+GACp+bpFGpEFGElyo"++

ONg66++ + hlotz+FAynsEzytFlGtzy+ONg66"+

jN jtxp nzop GACp slEo JtEpo ON

!!!!!!!!++ + Yz+pKGpEylw+FAynsEzytFlGtzy+

 

LwlEx wtxtG+
jsp+nzyqtrHElGtzy ClElxpGpE+LwlEx)wtxtG+FCpntqtpF Gsp+Gtxp opwlA+mpqzEp Gsp+Elotz+lwlEx tF+lnGtIlGpo"+OpqlHwG

FpGGtyr+tF+GslG+Gsp+Elotz lwlEx+tF+tylnGtIlGpo ++L�"�TXTj+ !!s!!x"++

YXPL+hi?7@+

L�" �TXTj++ !!s!!x+ +

jACp+zq+FAynsEzytFlGtzy+

LwlEx+wtxtG+
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ipGHC+txCHwFp+zHGCHG+

MpwzJ tF l opFnEtCGtzy zq Gsp otqqpEpyG nzyqtrHElGtzy ClElxpGpEF lIltwlmwp ty Gsp FpGHC xpyH qzE taCHUFp cHGCHG"

fwplFp+EpxlEv GslG+tq+opqlHwG+FpGGtyrF+lEp HFpo+yz+nzyqtrHElGtzy+tF+yppopo"+

TaCHUFpWGACpW

jACp+zq+txCHwFp+
ipwpnGtzy+zq+txCHwFp+GACp"+jsp+qzwwzJtyr+GACpF+lEp+lIltwlmwp"+

0.0X!=?S+ 9+fzwlEtFpo+0.0!xtyHGp+txCHwFp JtGs+=? szHEF+EpFpGGtyr +

0.0X!0=S+ 9+fzwlEtFpo+0.0!xtyHGp+txCHwFp JtGs+0= szHEF+EpFpGGtyr"+

0.=X!=?S 9 fzwlEtFpo 0.=!xtyHGp txCHwFp JtGs =? szHEF EpFpGGtyr

0.=X!0=S+ 9+fzwlEtFpo+0.=!xtyHGp+txCHwFp JtGs+0= szHEF+EpFpGGtyr"+

iPN!0=S+ 9+fzwlEtFpo+ipnzyo+txCHwFpF+JtGs+0= szHEF+EpFpGGtyr"+

iPN!”/i 9 fzwlEtFpo ipnzyo txCHwFpF JtGs ”/ FpnzyoF EpFpGGtyr"

0.=!iPN 9+fzwlEtFpo+ipnzyo+txCHwFpF+JtGs+”/ FpnzyoF+EpFpGGtyr"+

jNxlEtyp 9+jtxp+Nzop+xlEtyp+

jN!pKG 9 jtxp Nzop xlEtyp qzE jN!NwznvF otlxpGpE ”//!–// xx"

gb.hb+ 9+>!JtEp+qzE+gzEJlEo.hpIpEFp +0.0!xtyHGp"+

gb.hb0.= 9+>!JtEp+qzE+gzEJlEo.hpIpEFp +0.=!xtyHGp"+

0.0X!ii+ 9+fzwlEtFpo+0.0!xtyHGp+txCHwFp qzE+lylwzrHp+nwznvF JtGs+FJppCtyr+Fpnzyo+slyo"

+’=+FpnzyoF CHwFp+wpyrGs+ty+yzExlw+xzop+lyo+/"@+FpnzyoF+oHEtyr nzEEpnGtzy(+

0.=X!0=M 9 Nwznv Ftrylw Gz jpwprElCs �zrrpE

!!!!!!!!!!! 9+Yz txCHwFp+FAFGpx"+

jACp+zq+Gtxp
�j+' �znlw+jtxp"+

kjN ' kytIpEFlw jtxp NzzEotylGpo"

<.<XTY+=?S+�u+

=-$F3+

jACp zq GtxpjACp+zq+txCHwFp+

TxCHwFp+wpyrGs+
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TxCHwFp+wpyrGs+
NzyqtrHElGtzy+zq+txCHwFp wpyrGs"+

0.0+lyo+0.=+!xtyHGp+txCHwFp9++ /"0F+8+–"–+F"

ipnzyo+txCHwFpF9 + /"0+8+0"/ F"

LUlEa UtatGF

TxCHwFp+nHEEpyG wzU+wtxtG
LwlEx+wtxtG+qzE+wzJ+nHEEpyG+’xtytxHx wzlo(" jsp+xtytxHx+wzlo+nly mp+FpG+qEzx+/L+HC Gz+="/L"+

TxCHwFp+nHEEpyG strs+wtxtG+
LwlEx+wtxtG+qzE+strs+nHEEpyG+’xlKtxHx+wzlo("+jsp+xlKtxHx+wzlo+nly mp+FpG+qEzx+/L HC+Gz+="/L"+

TxCHwFp qppomlnv IzwGlrp wtxtG
LwlEx+wtxtG+qzE+qppomlnv+txCHwFp+IzwGlrp"+

!!+ 9+Yz wtxtG ’opqlHwG("+++

/0 ! –– 9+�txtG ty+IzwGF +a"+

+

T�|$-$ ! =-$L

kg' !!+a+

TxCHwFp+nHEEpyG+strs+wtxtG+TxCHwFp+nHEEpyG+wzJ+wtxtG+

TxCHwFp+qppomlnv+

IzwGlrp wtxtG
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ipGHC+hi=>=+lyo+hi374.3==+zHGCHG .+tyCHG

MpwzJ tF l opFnEtCGtzy zq Gsp otqqpEpyG nzyqtrHElGtzy ClElxpGpEF lIltwlmwp ty Gsp FpGHC xpyH qzE Gsp si/2/ lyo

si354WtyCHG.WcHGCHG W

fwplFp+EpxlEv+GslG+tq+opqlHwG+FpGGtyrF+lEp+HFpo+yz+nzyqtrHElGtzy+tF+yppopo"+jsp+hi?7@.?==+tyCHG+CEzGznzw+tF+

lwJlAF qtKpo Gz YXPL eOL jtxp FGEtyr lyo nlyyzG mp nslyrpo"

+

+

jACp+zq+CEzGznzw+
Ylxp+zq+Gsp+GElyFxtFFtzy .+EpnpCGtzy+CEzGznzw+HFpo ty+Gsp+xzoHwp"+jsp qzwwzJtyr+CEzGznzwF+lEp+lIltwlmwp"+

YXPL+zHGCHG qEzx XlFGpE+Nwznv

YXXT9+ YXPL+/07> +eOL+jtxp FGEtyr +xtyHGp+HColGp +JtGszHG+sHyoEpoF+zq+FpnzyoF+

YXiP9 YXPL+/07> +eOL+jtxp FGEtyr +Fpnzyo+HColGp +JtGszHG+sHyoEpoF+zq+FpnzyoF+

YXXN9 YXPL+/07> +eOL+jtxp FGEtyr +xtyHGp+HColGp +JtGs+sHyoEpoF zq+FpnzyoF

YXiN9+ YXPL+/07> +eOL+jtxp FGEtyr +Fpnzyo+HColGp +JtGs+sHyoEpoF zq+FpnzyoF

YXty + YXPL+/07> +eOL+jtxp FGEtyr +’tyCHG+Gz XlFGpE+Nwznv(+

ZGspE+CEzGznzwF+

09+ RpypElw =!JlA!nzxxHytnlGtzy+CEzGznzw" ++

= > @ 6 0” pGn"9 LHGzxlGtn Gtxp xpFFlrp CEzGznzwF"

jACp+zq+Gtxp
jACp+zq+Gtxp+EpnptIpo+zE+GElyFxtGGpo"

�j+' �znlw+jtxp"+++

kjN ' kytIpEFlw jtxp NzzEotylGpo"

MlHoElGp
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