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A Study on the Deffensive System against the Combination Offense in Volleyball
-A Cinematographic Analysis in the Game of
Japan versus Italy in the 1995 World Cup-

(Department of General Education)

Takeshi SAGANO

(Hiroshima University, Graduate School of Education) Zhi-wei JIN and Shoichi ARAKI
(Hiroshima University) Yoshihiro HASHIHARA and Kiyomi NISHIMURA

Abstract

The purpose of this study was to investigate the deffensive system against the combination offense in

volleyball. The spikers, blockers and receivers who played in the game Italy versus Japan in the 1995 World

Cup were filmed with a VTR. The cinematographic data from the blocking and receiving motions were

computed by the Two Dimentional Direct Linear Transformation Method.

When two or three blockers could jump to block against attackers, the percentage of successful spiking

points was lower than with one or no person blocking. It is important that the deffensive system has the

relations between receiving and blocking.

Key Words : volleyball, deffensive system, Two Dimentional Direct Linear Transformation Method
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Place-Names in Wales (6)

(Department of General Education) Junji ISHII

Abstract
In Place-Nawmes in Wales (5) 1 dealt exclusively with the place-names in Carmarthen shire,
or Caerfyrddin.
Here in this part I would like to deal exclusively with those in Carnarvonshire, or
Caernarfon.

Key Words: Wales, Welsh, Carnarvonshire, place-names
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§1 FL®IC
Peter Yapp 1%, The Travellers’ Dictionary of Quo-
tation DHT, B F—Tx ¥y —MEL TRD X
5 5B ERL T 5,
Caernarvonshire
Old Lady: In faith, for little England
You’'ld venture an emballing: I my selfe
Would for Caernarvonshire.
William Shakespeare, King Henry the Eight,
¢. 161213 (1983, p.421)

§2 HFr—TH T e—MIzoNnT
Carnarvon i, 7> 7 V¥ —E(Mona) E[@WE-> T
WAEHTH %, ZOHAZR, Caer-yn-Arfon [ 7 V7
YOEIDFEBLETHD, v x—VXETIE Caer-
narfon E o b, 7 —NV XM, =T FT7—F 1
(Edward 1)iZ & » TIEARE L7248, EDO L OMDF 72
KES N, ZOFD 1 D2, ZOHABMIT SN0
THb,
KA, A Room i, ZOHBIZDWTRD L I
AL Tw3,
Caernarvon (Gwynedd)
A town and port near the southwest end of the
Menai Strait (see MENAI BRIDGE); the name

was formerly anglicised as Carnarvon, and is

now properly the Welsh Caernarfon. Caernar-
von arose round the Roman camp of Segontium,
whose own name reflects that of the river here,
the Seiont. The town’s name means ‘fort in
ARFON’, that is, a fort facing ANGLESEY.
The river’s name (which in its correct modern
Welsh form is Saint) means ‘vigorous one’. The
first element of the town’s name is the Welsh
caer (fort), as for CAERLEON, CAERPHILLY,
CAERSWS, and CAERWENT. Compare
CAHIR. (1993, p.66)
LLEYN
Z L, Baran OB F Lleyn OA4RTICHX T 5 #
HBAEERT, twuI3FED L, FHIE, STV RXXE
(The King of Gwyndedd) Dt O, ZOEH%
HEL, #n %[ Lieyn DE] ETFEA TS (Iolo MSS,
346), Waunfawr {50 Owen Williams(1790-1874)
i3, ZOMAL llawyn WHFETZ, LT3,
I, leuar, lleuad, golewad, goleuni F L [HET
B, (X, Ex] 2%, Llewar haul 13, [XB
DX OB, #HiZ, 2OEHB% Lleyn »3FH L EH
THY, ErSHENE TREBEONEEZ LTV,
EWVIFERZBEBOTWS, #-7T, #niZ, Llewn
[FeoE] EMEENT-, 712, Owen Pughe OEAH
wEnid, lleyn i3, MRVLH] 0BT, v —
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NADZ OHIBBOME ¥ -T2, Zhix, TAL

7 > FEBED Leinster[ M DWW B} 2 Lein & [EZE

T, LHIOWmI S I DL D KREIEINS,

K &4z, Lleyn & v 3 #i 4%, # 2 X, Lleyn

Peninsula iz > T4, A . Room ix, Z0O¥

BRAIZOWTRD LI HBEL TV 5,

Lleyn Peninsula (Gwynedd)

This perﬁnsula, also known as The Lleyn, lies
between CAERNARVON Bay and CARDIGAN
Bay, and has a name of uncertain origin. It
may derive from the tribal name of Celtic
people here, known to the Romans as the
Lagenii, with their own name perhaps coming
from that of LEINSTER, in Ireland, from
where they may have emigrated. The Welsh
name of the peninsula is simply LIyn. (1993,
pp.219-220)

CAERNARFON BAY

[
© Trefor Clynnog
Llanaelhaearn
o
5 oLlithfaen
5 Fisanl o Llangybi
< [) Nefyn
dern
o [
Bodfuan o Rhos-fawr Lianarmon
O Tudweiloig Efail " Llanys tumdwy 5
Llandudwen o o ¥ o Moererch

Llaniestyn Rh’d;)"d“my 2

Pwllheli

Mynytho O {Llanbedrog

g BARDSEY ISLAND

@ Caernarfon

Haungm o Llanberis
O Dotbadarn Capel Curig
O Betws Garmon o

Rhostryfan o

© Hantlle
O Llanllyfai
o Q
1ynnog-fawr Hasareth
Upper
Bryncir
0 Garn-Dolbermaen

O Rhoslan [}

Criccieth

CARDIGAN BAY

EIFIONYDD
Eifion i3, TNOEIE2E®T %, Afon iz, [N @
BT, efon 13, efon OFEEEE TH 5, Mei-
bion 33, mab T BT | OEEBEH 5D EELT
Hb, Ap (K] ZEERFT2Y A2 Y v MEDFE
#8) i3, the Punjab [ 5 2 ®JI[®E], Do-ab (the
Ganges [# > ¥ A ] & the Jumna |2 v A FJif ]
OEOHIE) 2 EoMELOR TR s>NE, 72,
L-ab % Dan-ub-ue, B1% Danube 7% & Q[ £ D
FizbRond,
A #41z, M. Stephens 1Z, ZOHHZKIZOWTRD X
SWHAAL TWw 3,
Eifionydd, a commot in Gwynedd extending
from Pwllheli to the outskirts of Porthmadog,
formed part of the early kingdom of Dunod-
ing. It is renowed for the large number of
poets who were born or lived within its
boundaries. (1986, p.171)

GREAT ORMES HEAD

LITTLE
ORMES
HEAD

O 11anfairfechan

© Llandygai

Pentir o
o O Bethesda Dolgarrog

£ Felinheli
0 landdeiniolen

o Penisar Maun

O Cliwt-y-bont Trefriw o

Cwr-y-gio Lianrhychwyno

Betws-y-coed O,

O Lianddeiniolen

& SHOWDON

Dolwyddelan o o Wybrnant

(]
Pnemachno

© Beddgelert

Llanfihangel-
y-pennant

Penmor fa
o Tremadog

Porthmadog
(o)

0
Borth-y-Gest

6 CARNARVONSHIRE
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ABER, or ABERGWYNGREGYN
IO, NTCRRERIWZREOBRCHKT 3,
Aber [f 1] + gwyn [ H\w| + cregyn (cragen
(Bl o8& ®E), /v 4 > 7 v 74 2]l (the
Gwyngregyn) id, ZORO¥ <4 VIEE TR THE
HEWTW A,

ABERCEGID
Llandegai ®¥T W E L T\ %, Cegid 1%, [
AZ| 2ERT 2T -V,

ABERDARON
Z ORI, ¥ oll (the River Daron) Oz
H3b, Davon ix, | KREBEENTHK] OF, Z
DEFENE, &, RKFfToont, EFEHT2
Al #RLUTz,

ABERERCH
T )ViK]Jl| (the River Erch) i, NOALUTETYE
WWHEWTWS, -7C, ZOMEBH S, Ervch i3,
TBFAR, B2rLuv] OF,

ABERSOCH
ZDOFtiE, VY —&Jl (the River Soch) OO H
%o Soch i, THEARED, HEKEE, #] 2EWT 5,
DL EHEENTHWEERIE, ZO]HB®-<Y
EFNTHT, KOBBE- TWE1HTH 5,

AFON WEN
Z D&, No&Ei»oWsniz, ZONNE,
% Mynachdy gwyn [EIWEBEEE] DIEIZFELT
w3, Wen (Gwen) 13, gwyn [ EVv] OHER,
HEcHwsE E, [Ehnk, ELW] 2EK
T3,

BANGOR
Ban [&v, i) + gor-cor TH, 44, Bk
B) o0& K. Corix, 5T, TER, BT
DETHRAVwLNE, Cor t WS FEIR, %/
“college” 2T X 9 12 572, Bangorid, [T E
EVLHL, FloEME] 2E% T 5, LaL, file
BRI Ao NS & &1, [ SR,
B EERFE] KT, TEOBE=L, corau &
FEIX N7z 28, FEiz, Wi EMDOHE S, ban-
gorau LWEEN T, ik o, Zh b, Z 0
ROFELREERETHD, FI06FY X MEBY
=V AXREZIER > LR TH -6 TH
%, Z @ Bangor i¥, F < $525% #7112, Deiniol
ab Dunawd W&o TRISZE Nz, LHEHERTY
%, $€- T, University College &, ZOMHICE -5
THLWEE TR ZWI E 2R L TWS,
K&z, A Room i, ZOHZHEODWTRD LD
WEEAL T3,

Bangor (Gwynedd, Down)
Either of two towns, one in Wales and one in
Ireland. Both arose as monastic establish-
ments, with the Irish Bangor (east of
BELFAST) being a daughter foundation of
the Welsh one and borrowing its name. It is
officially known as Bangor Moér (‘big Ban-
gor’) to distinguish it from the Welsh town
west of CHESTER, and was founded in the
sixth century shortly after its namesake. The
Welsh name means ‘upper row of rods in a
wattle fence’ (bangor), this probably referring
to the original wattled construction of the
monastic cells, or to the fence that enclosed
them. The Welsh Bangor was recorded in
the seventh century as Benchoer. (1993, p.26)
%7z, M. Stephens %, Bangor i OWTRD LS
WRRTW 3,
Bangor, a cathedral and diocese in Caernar-
fonshire. The word ‘bangor’ was originally used
to denote the wattled hedge around a mon-
astery. This particular Bangor was known in
medieval times as Y Bangor Fawr yn Arfon
(‘The Great Bangor in Arfon’) to distinguish it
from Bangor Is-y-Coed, Flints, and Bangor
Teifi, Cards. In Annales Cambriae the date 584
is given for the death of Deiniol who, according
to tradition, founded a monastery at Bangor.
(1986, p.27)

BEDDGELERT
ZOELASNTLEINEAIE, B OHKNET
SNTw5, HEBHED, ZOR/MNBERET .
RWT, BEBPRECHFCET 5>, BwthCilfach
Garth [30E e . D/IMR] LMEEN Tz, Z D3,
Buwth Cilarth ~, %12 Bethcelert ~E8# 72, &
EbhTwd, £/, ZOMLOHEKR, Celer
(Llangeler O<FF#EHEA) WS ZHIICFER 5D
Hb, BVEACI B L, ZOMAIE, ROBHIK
HEL TV D E0E, BA5LWEY, Y-V X
ZEE Tz, Liewelyn KED, FFHHl, FF%
EHIZZOHAR S TRT, BELL, HHOZ
L, RKBOBEWEFE LI L E, —JLORBRE
AL, BOEODH TR T RHREEERES L LT,
L»L, EFOEFER Gelert £ W3 RS, FO
BEBLOEBOORICHZT, &L, ZOEHLOD
Bz, BOENS]S®ERD, ReTFHo LicE
WS o, RENRELLELE, $iRIERES
T, RoOQmsBfwtwsor R, #i3,
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Gelert B8 FH#Z2 L7077, tHACEREZTL
72o LT, BERORVAEZHR T, EEZRDL
fBiczEER Lz, Lirl, BYEEZTT~NETE, IR
BFHEATHT, THIREZTWIOBRL -T2, #
DEERZ, IACKELoIETHEI, #iT,
BRI o7 Gelert #HEL, ZOBHRIHESEE
Tlzo Zhid, RO THY, FHEF- TS
Nl T 5HADEHOHTLH o7, BE
OBNICEET 2BEHIZ, 2O00KA0FEEDY,
ZFOLCERPELHEPo TS, T,
Gelert DETH %, E L WWREERBEOBEH IR
ZoNTWBDT, s AR, Zhicdk-T, Z
DRI DWTRE T 58 TE 3,
F7z, ZOHiZIE, [Celert ap Marth DX 2&
BRI 2, 95HbHD, Wi, 4K OFD I
72— VX &Nz, TANVI Y FOHDLEDTH
ThH5,
A&z, A.Room ix, ZO#HZIEL TXRDELS
WHAAL T 5,
Beddgelert (Gwynedd)
This popular tourist site, southeast of
CAERNARVON, is the supposed grave
(Welsh bedd) of the hound named Gelert,
wrongly killed by its master, Prince Lle-
wellyn, who thought it had killed his baby
son. The animal had actually protected the
child and killed a wolf that threatened the
boy. This story is not peculiar to Wales, and
it seems likely that an eighteenth-century
innsman here, David Prichard, enterprisingly
invented the story to attract custom. How-
ever, the name of the place was not at all that
different in early records; a document of 1281
records the name as Bedkelert. This means
‘Celert’s grave’, with the personal name that
of some local person of note. (1993, p.33)

BETHESDA

OB O HKIZ, Cilfoden T > Tzo BIED Be-
thesda > > #i&1E, 18194, ZOHIETS A
RRRRIRBRZ DAANCHEL T 5,
WA, aINFRI2EEEOESE, F2HTIE
RDEIEBRSN T 5,
Now there is in Jerusalem by the sheep gaite a
pool, which is called in Hebrew Bethesda,
having five porches.
(VY Vv LAEHEFEDOMDZ R, ~TVET
NRT AT LT MBH 57z, £ ZIWKEFAEDD
RS - 72,)

B, COEFECEDI S MAEREL C, Penr-
hyn Hlic K-> TETOATH L WEEKHA T,
“Glan Ogwen” [4 77 = JIIDRFE] LIERE A
Wi d NIz, B Lkpolz,
A. Room i, ZOHZIZDO>WTXROD L3 CSEHL
T3, '
Bethesda (Gwynedd)
This North Walesslate-quarrying town, south-
east of BANGOR, has a name of biblical
origin, and is typical of several ‘chapel’ names
of this type found in Wales. The town arose
round a Calvinistic Methodist Bethesda Chap-
el, itself established in 1820 on a site called Y
Wern Uchaf, ‘the upper marshland’. Most
places with such names remain villages or
hamlets, but Bethesda is an exception, and
owes its growth to the slate quarries. In the
Bible, Bethesda (meaning ‘house of mercy’) is
the name of the pool in Jerusalem where Jesus
healed the sick (John 5: 1—10).
There are other places called Bethesda in
Wales; examples of similar ‘chapel’ names are
Berea, Bethania, Bethel, Bethlehem, Beulah,
Carmel, and Nebo. (1993, p.37)
BETTWS GARMON
Bettws WL T, [V x—nXo#ig (1)) (19
92, pp. 6 —7) R&E, EE, Garmon W
ENTnDE, iz, BENLS 1A NV EBENTFR
12, Garmon’s Well 235 %,
BETTWS-Y-COED
Bettws 1%, bead-house D7 = — NV XZLETH 5,
zhi, (L EE, shitogElkchy, Be <,
Bettws & 3 ZHEIE T T 2HED B - 1350,
B0 ZDEL DHFRCBRTONDTHS D,
DHIIX, Bettws Wyrion Iddon [1ddon OFHEED
LR ] IS T WRE RS, ZOHE -
T3, Bettws &, 7 x—VREET [BEER,
TR EEFT] R EWT 5, EHAw, William Llyn
(1534/5-80) 1%, “Ni a ddaethom yr owan i Fettws,
hyny yw, lle cynhes fymoraidd.”, Ei® [#.3EiL,
GERMT R, DF DBEPOREREFTAR] ] &
BTV 3, Bettws £ W) ZHTEFDOE L OHS
2, Uo% 0 LARESSGICH S 2 Lid, HHK
3%, bRD Bettws i3, yn v coed [FHDOH] i@
Hb, F-oT, BMOXICELWIDHILLD 2,
Haiw, A.Room id, ZOMZHIEALTRDLS
KRR TWw 3,
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Betws-y-Coed (Gwynedd)

A popular tourist centre and village, south of

COLWYN BAY, well known for the Swallow

Falls amid woods and streams. The name is

interpreted as a blend of English and Welsh to

mean ‘prayer house in the wood’. The first
word is a Welsh version of the Middle English
bed-hiss, literally ‘bead-house’, that is, an
oratory or prayer house. (Originally, ‘bead’
meant ‘prayer’, and acquired its modern En-
glish meaning through ‘telling one’s beads’, or
saying one’s prayers.) Welsh coed means

‘wood’. The name was recorded in 1254 as

simply Betus, later adding various other per-

sonal names and words by way of distinguish-
ing this prayer house from others, until the
present form of the name became established

in about the eighteenth century. (1993, p.38)

BODFERIN

Z ix, Seithenin O FHT, 6HLDEAXY >

(Merin) DIEFTT®H - 72, Bod [{EFT, EAFK] +

Ferin-Merin D& KEE,

N A2, R. Spencer i3, Merin K DWTXRD & 5

RT3,
ST MERRIN, Merryn, or Merin, died 6¢., Monk,
4th April or 7th July. A Welsh monk who was a
close relative of king Seithenin, and brother of
king Einion and St Seiriol; also a cousin of St
Tudno. Merin is associated with Bodferin in
Anglesey; whether he is identical with Meirion,
prince of north Wales who gave his name to
Meirionethshire has not been established.

He became a missionary in Cornwall and
founded the church of St Merryn near Pad-
stow. His main missionary zeal was in Brit-
tany; churches at Lanmerin and Plomelin are
dedicated to him. (1991, p.61)

BODFUAN
Bod [BAT) + Buan (7 DE AT, Llywarch
Hen OF#). Buan i, ZOHicHESL2BIEL /-,
BORTH-Y-GEST
X WIEFEW S 21X, Porth-y-gest. Porth [#] +y
(ERF) + gest-cest [ 2 DODWDORIcH D, HEEE
B1D2LPRVEVEA], 2O LENEG,
Moel-y-gest DITL W H B,
&z, A.Roomit, ZOHEZICEHLTRDLS
WHBALTWw 3,

Borth-y-gest (Gwynedd)
A small Welsh resort, south of PORTHMADOG,
whose name translates literally as ‘port of the
belly’, from porth (port, ferry), y (the), and cest
(belly, paunch). The village, in effect a south-
ern extension of Porthmadog, lies near a
mountain named Moel vy Gest, ‘bare hill of the
belly’, alluding to its shape, and took its name
from it. The ferry would formerly have been
over the Traeth Bach here, the estuary of the
rivers Dwyryd and Glaslyn. Another resort
on CARDIGAN Bay in Dyfed is simply called
Borth. (1993, p.48)
BOTTWNOG
Bodwynog DR, Bod [{EFT] + Guynog (AF).
BRYNCROES
Bryn [ + croes [T528| OE&RKEE,
BRYNKIR
Z ORIE, Owain Gwynedd DFHEORIRCHE S
£LT, ZOLHTEE-> Tagad i, LI
Hd, £, ZOHEZIX, Brm cae hir [ EDB
DHHMEVER] OEHEETH D, LI HELD D,
L»l, ELR &, By B + corw [HEFE] @
EREBETH D,
CAE LLWYN GRYDD
Zhix, 5L, Caellwyn ygaer rudd DEMTD
%55, Cae [BFIH] + llwyn [HER, %H] +y (GE
TE) +  gaer rudd TRV, ZORE, Hw
BEEOE DD, ZOBEEIL, SHEELLLT
WL, ROETELN, tEbhd, #-57T,
ZOHMARD B,
CAER RHUN
Rhun iz, Maelgwyn Gwynedd DEFT, 61itid
W7 ==V ADIERE X L /2 E, Hid, v—=~
EHD Conovium CEEEEDT, >T, ZOH
HZ3b 5,
CAPEL CURIG
Capel [#5% ], Curig 1%, Ilid, El'5 Julitta DK
FOLZETH S, iz, THIDEAI 5T,
A. Stephens X, Curig i@ DWW TRD Lk S zHEAL
TWwb,
Curig (mid-6th cent), a saint who may be
connected with such places as Llangurig, Mont.,
and Capel Curig, Caerns. What is known about
him is of doubtful authenticity, mainly because
he was confused with Cyriacs, the child from
Asia Minor who was killed with his mother
Julitta (Ilid) during the persecution of Diocletian



about 304. This confusion resulted from the
Norman policy of replacing the Celtic saints
with others of Roman origin. Curig is often
mentioned by medieval poets who called him
Curig Lwyd (‘the Blessed’) and sometimes Curig
Farchog (“The Knight’). (1986, p.104)
23, BrEoBcEHI N,
H#12, A Room i, ZDHIZIZDOWLTRD & >
WERHAL TWw 3,
Capel Curig (Gwynedd)
A village west of BETWS-Y-COED, popular
with tourists. Its name means ‘Curig’s chap-
el’. Curig is the son of Ilid, a seventh-century
Welsh saint, and the church here is dedicated
to him. Many Welsh names with Capel as
their basis have a distinguishing, addition
either a saint’s name or a descriptive word of
some kind (such as Capel Goch, ‘red chapel’,
or the commonly found Capel Dewi, ‘David’s
chapel’. (1993, p.71)
CARN GIWCH
Carn THRE, A ER]), LD Moel Carn Ciwch
EMEEN S EOTE R, ABLEEEATHS, K
ED7Y) rr0BACiwch iz shniz, &
Ebhs,
CLWTYBONT
Chot [—XE, —&] +y CEEFHA) + bont-pont
] OEEET, B0 wh 3 —XKED i
2ERT,
CLYNOG
Celynog [PavER DY, —HICEZ TWSEAT] O
o T OHLZ, FBRIFTWNSZFOTD, EOE
L DD B,
AHiZ, J. Jones id, ZOHWEZKDVTRDEI K
FHHL Tw 5,
CLYNNOG, Gwynedd. This is a contraction of
celyn, a holly tree, and aqwg, many. Clynnog,
the place of many holly trees. (1990, p.18)
COLWYN
Z OHZIZ, Bran ab Llyr Llediaith O WGED
£ Colwyn WHFET 5, £T5808H5, £/,
cau (222D, FEEN] + lhwyn [/hE 0K, &K
H) DERBTHD, W LD D,
H#siz, J. Jones 13, TOHZICELTRD LS T
FHHAL T3,
COLWYN, Gwynedd. This name could derive
from the name of Bran ap Llyr Lledaith’s
chief shepherd, Colwyn, or it could be a

ETHEEEEMFRIFREHRS £615 (1998)

compound of cau, enclosed hollow, and lwyn,
a grove-the grove in the hollow. (1990, p.18)
CONWY
Z DX, 5814E1C Maelgwyn Gwynedd & k- T
Mot EeF 3, Caer Gyffin EWEhi-, #
i, TERO%E] 2EWRT 5, Conwy 45, HIE
DYz —NVABEHTHD, Thik, NOLHT» S5H
SN b DT, [FEEA] 2BWT %, Cain [F
Bz, 2LW] +wy (K] KART S, tvwi5EH
Y H b, Conwy & Cainwy 1%, T DELWVIcE
LSETWHELZ, 7=—NADJNDIZEA LR,
gwy, £ wy CHKT S, B2 X, Liugwy [ 5
B K], Elwy [Bb &bk, 2L TER
D Conwy [FEA]|, 720 Canwy [TELA]
Y, AV ABOB B, B, Cannoch &
Nz, Cann [, ABR, BAT] + oich
(K] wwHIkT 5,
WAz, A Room i3, ZDHEZIDWTRD LS
KR _Tn 5,
Conwy {Gwynedd)
A resort and small port south of LLANDUDNO
whose name, formerly spelt Conway, derives
from the river at the mouth of which it stands.
The river name is from a conjectural British
(Celtic) root element can-meaning ‘famous’.
This root is also seen in the name of Canovium,
the Roman fort that stood on the River Conwy
at the village now known as Caerhun, south of
Conwy town. The former name of Conwy was
Aberconwy, denoting its location at the mouth
(Welsh aber) of the river, and Aberconwy was
revived as the name of the administrative dis-
trict formed here in 1974. (1993, p.97) .
CRICCIETH
T. Pennant (1726-98) &, ZO#%L% Crickaeth,
“The Myvyrian” %, Cruciaith ¥ &> T35, %
7z, Crug-caeth D&Y & 5 5, ®Wi#HX, Crug [/h
i, MAaER] +aeth L A, HE OBGKE
T, [BLL0IH] 2ERT, BEOERIL, Humr]
»FRT, L, Zhix, Craig + aeth DEHREET,
[BALWE] OBTHA I,
Wiz, A. Room iz, ZOHZLIZOWBTRD LD
WHBAL T 5,
Criccieth (Gwynedd)
This seaside resort south of CAERNARVON
has a name of Welsh origin (better spelt
Cricieth) meaning literally ‘mound of the
captives’, from crug (mound, hill) (compare
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CREWKERNE) and caith, the plural of caeth
(captive, bondsman). The reference is to the
(now ruined) Norman castle here, for long a
defensive post. Criccieth Castle was built in
1230 on a headland (the ‘mound’) to the south
of the town. The name was recorded in 1273
as Crukeith. See also CRICKHOWELL. (1993,
p.102) h

CROESOR

Blaenau Nanmor O THEWEHV, FWEZ
12X % &, Elen Lueddog X, REROKOET, H
SFORTOIEEL WIS ERERNT, “croesawr i mi”,
s [FAUC & - THBED 1B, &AL, 20
ik, ZOELWHEFED DI Croesawr, £z
% Croesor &FEE Tz,

CRYNANT

Cry i, [BenEar] 2BWT 2 crau O8sift, Crau
nodwydd vx, [#tD 8] OFE, Nant /N, O
ERIZ, O Crainant LE->Tw5b, L
T, Nant-y-Bettws %> T 5481, Pont-y
-Crainant £ FRIEN %, iR S, NHOIME, %
DO T THEECRS BoTwE»ETHS,

CWMEIGIAU

Cwm [+] + eigiau OERTE, BEDOERIL, ag
[ET26D, £bo] OBEERTH S, X2y
k% > F® Month (mynydd [1]) Eigie 1%, [%
BELIRPEZBELATWARE] 2EWT %, Eigion
¥, 77 VD oceanus [ KiE] WHEL, agld,

ZOHEFETH b, ZORICBEDOHDHBED Y,

LR, ZORDBEL T LML LGS N,

rHEflE N D,

CWMYGLO

Cuwm (] +y+glo DEREE, BBOERIL,
B, golen, goleuni [Y¢| DEEHTH?H, Z
DA, TKBOXETSCEZTE 28] 28
R b,

CYMYDMAEN

Cymyd-Cwmwd ({138, 5381 + maen [TH], 73—
F v B (Bardsey Island @ [E % Wl O B & 12,
Maen Melyn Lleyn & FEIEN 5 RS, Lo T3,
I, ZOEFTRI - TmHBIni,

DINAS EMRYS

Dinas [BRERT ], Emrys %, 5 MHILDOEHL LW
B A0 TH b, Hid, Merddin Emrys,
¥ Ambrosius O ZH W & o THI 5 L7z, Gwrth-
eyrn i, ZOM% Emrys 527, #6-T, Z
2%, HOLAHTEE > Tanfad iz,

DOLBADARN
&L, Padarn WS Lz, fE-5TC, 2O
BH5,
A&z, J. Jones i3, ZOHZELTRD XD I
FHHL T 5,

DOLBADARN, Gwynedd. This means the mead-
ow, dol, of St. Padarn. Dolax means meander-
ing, so that do! came to mean the fertile land
in the river valley formed by its meandering
course. (1990, p.22)

DOLGARROG
Dol [E#y| + carog [ 2T, NI 0&RE, Z
DO, BB EELVETEALATH 5,
DOLWYDDELEN
IEL < 1%, Dolyddelen [Elen OEM] C¢hH 5, &
WM D B, Z£hix, Coel Codebog DR Elen
Lwyddog 25, ZOHIZBEELZ, w3 #HHENIC X
5, &7z, L, Dol TEHI] + gwydd [#] +
Elen Th s, £328HdbH5, LdrL, ZOHH
1%, [Guwythelan, % 7213 Gwyddelan DEHR] &
BRL, BB, B as s, «E2o6h 5,
DWYGYFYLCHI
Dwy (dv [~® Fiz| OF#M) +g-ovd [~ L3
i, BFLiz) + plcki (bwich [Z4i3 8, #EhH,
Wk, B OEERE) . ZoHf/lR, [UEO LD
LY oEE, Bl 2EKET 5, /2, ELLII,
Rhiwpyichi RO H 2K TH 5, LT 231D
%, ¥¥, Penmaen Mawr & Penmaen Bach @
Mol 5,
EBENZER
ZOFIE, Ebenzer & HEN 5 SRIRBSH DLHT
P T oz, FOESHEE, O, A
OOHORANEFRRL THIRCET SR,
EDEYRN
Z o, B5 <, Edeyrnab Nudd WHiE»#£
LT&HEINTDOTHS 5, HEWE, St. Edeyrn
WERIN TV S,
E iz, J. Jones i, ZOHHZKIZOWTRD LI IZ
FHHAL T 5,

EDEYRN, Gwynedd. Probably named after Edeyrn
ap Nudd, since the church is dedicated to St.
Edeirnion. (1990, p.22)

EFAIL NEWYDD
Gefail 1%, TBEBROHHE| OB, #->T, O
gk, [HLVUBBROHESR] 2%,

FOUR CROSSES
2 DDEED, ZONDEL TREL TS, o
T, ZOHMEND S,
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GARNDOLBENMAEN
Garn-Carn [HEAHER, AE] + dol THOEE,
B + ben-pen [TELE, Bl + maen TH] O&
BKEE. I W RE RIS H 28, 2D LCEELH -
Db L, 19HREOPIDEII, ZEObDhH
BEED, SMITRAIN,
J. Jones &, ZOHHBEALTRD LD IKFHEL T
W, h
GARNDOLBENMAEN, Gwynedd. A combination
of garn, heap of stones or cairn; do/, meadow;
pen, head or top; and maen, a rock. A cairn at
the top of the rock in the meadow. (1990, p.24)
GARSWYLLT
Z OHAE, Corswyllt THROE 2 DOER, BFE]
DERE» B Lz vy, Cors [18, EBEHL), gwyllt
[FED, BROXED L,
GLAN ADDA
e, Clyn Eiddw DEHRTHS 5, Chn [Bu
B icErl, Eiddw i, [B] OF,
GLANWYDDEN
ZONE, EXHBFA[DESEDOH > THIT
s5hTW3, Bol, Glan [KE, & & 1F]
+ gwydden (2B K], %7213 gwydd-din [HAD
Eoli]l OGERETHS S,
GROESLON
Groes-croes [+FZ8) + lon [Hv8R, NE] ©
BEEET, [HF] 2BKT 5, Lon X, HHE
D lane WWHET 5,
GWIBERNANT
IOHELE, KRB h 3, Bl21E, Ewybr
Nant [ O], Guwyber Nant TKDH
NIy Gwiber Nant [F¥ED WS/ ¥,
GWYDIR
Zogix, —RL-EZ AT, Guy [X] +
r TXH] OFRETHE ISl bh b,
Gwydir £> 5 KEREX, 7z — VA TH 7 ARBD
HABRPIORTH 57z, LLH3HRAESTWT, Z
DHEZLX, gwydir [F T A ] CH¥T 2, tWvwIidk
bH 5, John Wynn J#(1553-1627) ix, Dolwydd-
elan KB IF BB LT, 15124 & v 5 R % %
FTws, Lerl, ZhiE, Gwydir OEELE LD 3
Fo EHiDZ L TH3,Cynddelw Bryddydd Mawr
I, 12504EEDAZ 57208, KDL D> RFFIEEL
TWwb,
“Trwy ffenestri Gwydir yd ym gwelant” [{%
W, BESFIFRABELCRS, )
WAz, M. Stephens X, HOFEH L IEMR 21155
-1200& LT\ 5, (1986, p.113)

ZOMEE, Bs <, Gwaed TN + tir [ H1)
DEMBOEH T, TIIcHEF 7] 2EET
ZD0TH?9H, HHTIlE, 6104 H, Llywarch
Hen O OBIT, %7 Gruffydd ab Cynan
& Traehaearn ab Caradog & D% £, MEksS
Rz 6172, :
GYFFIN
Cyffin T, BR, BE] OFEEl, ORI,
Conway 514450 34 VOFRIZH D, Gffin
EWAMIICEL Tw 3, Conway iZ, &, Caer
Gyffin EWHEZ NIz,
HEBRON
ZOFEZ, ZOEELYHKEBTONLERRESE
DEHT»SE-> T3,
K&, A.Room it, ZOHZIELTXRD LS
WCEHALTWw A,
Hebron, village, Gwynedd, Wales.
The name is that of a Congregationalist
chapel built here in the early 19th century.
The popular biblical interpretation of the
name was ‘society’, ‘fellowship’, and the origin
lies in the city of Hebron mentioned in Num-
bers 13: 22, Joshua 14: 15, Judges 1: 20, and
elsewhere in the Bible. (1983, p.50)
BEDI: D, REGLIOEIIE, F228i%Ric5[HL
T8,
And they ascended by the south, and came unto
He'bron; where A-h'min, She’shal, and Tal-
mayi, the children of A'ndk, were. (Now Hé’bron
was built seven years before Zo’dn in Egypt.)
HEoORAT TCDIEST, N7 rETITo7,
ZIRERTFI7OTFHRTHET VY, V¥ A,
BLUILRA B0, NT0vRIY TS NOY
TrED b EEMIBETONIBDTH S,)
HIRAEL
Hir [Bw] ‘ael [EEO LD 2EEH L) &,
D% | DERKEE, Ael bryn 1%, TIIDE] OF,
oA, NotEz X SFHHEL TW 5,
LLANAELHAIARN
=id, Aelhdiarn TS L Tw 3, i,
Llwchhaiarn £t TH D, 6HILOTEA,
WAz, H.Gruffudd i, D0 TRO L Sk
T b,
AELHAEARN, ELHAEARN
A Tth century saint, a pupil to Beuno; cel-
ebrated on November 1; Llanaelhaearn, Caer-
narfonshire (1980, p.6)
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LLANARMON

B, Garmon, BlH Germanus WA I T

%, i3, SHEDEAN-FH&HTH-z,

K&z, R. Spencer i%, BHNVET VIZDWTRD

LIOWEHARL T b,
ST GARMON, Garmonus, Germanus, or Har-
mon, died 480, AE_bot and Bishop, 31st July. He
was born in Brittany in 410 AD, though Ireland
was often considered to have been his birth-
place, and St Patrick his cousin. He may be
identified with St Germanus of Auxerre, though
Baring-Gould and Fisher considered him as a
different saint.

In 440 AD Garmon travelled from Brittany to
Ireland and stayed with St Patrick; then, ten
years later, he came to West Wales and lived
for a while in St Brioc’s monastery near
Cardigan. Then around the year 470 AD with
the help of young St Ilitud, he refounded a
monastery at Llanilltud-Fawr (later Llantwit
Major) in South Glamorgan, and Illtud eventual-
ly became its first abbot. Garmon returned to
Brittany for a short time, but came back to
Wales again, possibly also visiting St Patrick in
Ireland. ‘

He engaged a certain King Gwrtheyrn (Vort-
igern) in a series of magical fetes of strength on
the Lleyn Peninsula, and also founded several
churches in North Wales, including: Llanarmon
and Capel-Garmon in Gwynedd, Llanarmon-yn
-Ial and Llanarmon-dyffryn-Ceiriog in Clwyd.
The church at St Harmon in Powys is also
dedicated to him. That he was elected bishop on
the Isle of Man seems quite probable, because
the cathedral of St German on St Patrick’s Isle
is seemingly dedicated to him.

Long ago, pilgrims used to visit the saint’s
church at Llanarmon-yn-Ilal in Clwyd, mainly
because a statue of bishop Garmon was venerat-
ed there. (1991, pp.37-38)

LLANBEBLIG
#2013, Peblic (Publics) WIS LT3, I,
Macsen Wledig DEFT, S5THICDEATH S,
LLANBEDROG
&3, Pedrog TS T W3, %, Clem-
ent DEFT, 7THIRCESZRIELL, tEBbh
T3,
W&z, H.Gruffudd iF, Pedrog i2 DWW TRD X

IWHHAL TV 3,
PEDROG
Saint of 6th century, son of Glywys, King of
Glamorgan; celebrated June 4. Llanbedrog,
Gwynedd (1980, p.78)

LLANBERIS

23, 6 HEDEBA Peris KBRS N1z, 113,
U —< o 5IkiES N REET, ZoMicEEL,
—EERZ T,

A.Room i¥, ZOMAZEALTRDX S HHAL
Tn3,

Llanberis (Gwynedd)

The name of this town east of CAERNARVON
exemplifies many similar Welsh names (see
below) beginning with ‘Llan-’, maning ‘church’
(as in the Cornish name of LANHYDROCK).
This element is frequently, but not always,
followed by the name of the saint to whom the
particular church is dedicated. Many such
saints are of obscure origin, and for some the
only surviving record of them is the place-
name (and church dedication, of course). In
the case of Llanberis, the reference is to ST
Peris, who is said to have arrived in Wales as
a missionary from Rome in the sixth century.
(1993, p.217)

LLANDEGAI

e, 6 HAEOBA Tegai 10 X > TRIE I NI,
% 1%, IthelHael © & F+ T » %, “Achauy
Saint” OfTIX, %, Tegaei Glasog o Maelan &
FEEH T w5, £/, ZOELWNE LRI, THE
R EFEEXR T W5,

LLANDEGWYNIN

ZOELOESEZ, THROBA Guynin BT
ntnsg,

LLANDRILLO

203, B Trillo SIS LT w5,
Haaz, R. Spencerit, ZDBAIZDODWTRDL D
KRR TWw3,
ST TRILLO, died 6c., Abbot, 15th June. A
native of Brittany and son of Ithael Hael; his
brothers SS Llechid, Tegai and Twrog have
church dedications in north Wales. Trillo came
to Wales probably with other missionaries and
founded his church at Llandrillo-yn-Rhos in
Clwyd (near the Gwynedd border).
His ancient chapel with a holy well inside is
located by the sea shore on Marine Drive; the
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well once had healing qualities. Churches at
Llandrillo near Corwen in Clwyd, and Llan-
drygarn in Anglesey bear his name. St Trillo
was buried on Bardsey isle. (1991, p.77)
LLANDUDNO
B, Seithenyn DEFT, 6 OBA Tudno
B S T w5, Cryd Tudno 17 4 ¥ 7 O
DE| EHEIN2FY LI L EEM, Great
Orme’s Head THR.51 %,
A&, R.Spencer i3, ZOBEAIZDWTRD
FOREHHL T3,
ST TUDNO, died 6¢., Hermit, 5th June. Born in
north-west Wales son of king Seithenyn and
cousin of St Merin. Tudno was very probably
educated in Ireland, but on his return to north
Wales he became a hermit in a cave (Ogof
Llech) on the coast near the Great Orme. Then
later he founded a church a short way inland;
the more modern church of St Tudno at Llan-
dudno (the town is named after him) stands on
the site of the saint’s early church. Tudno was
buried on Bardsey island (Ynys Enlli). (1991,
p.77)
%7z, B. Bell i¥, St. Tudno’s church ZB§L TX
DX DB Tn 3,
A century of growth has allowed Llandudno to
dominate the headland; with Great Orme sep-
arating the wide beaches of the North Shore and
the quieter West Shore. Llandudno’s earliest
known visitor, St Tudno, made Great Orme his
home in the six century. Today, the ancient
Celtic church of ST Tudno's, from whom the
town takes its name, has become one of Llan-
dudno’s great attractions and a cable lift trans-
ports visitors to the top for open-air services.
(1989, p.227)
LLANDUDWEN
HEE, T —NVADEBA Tudwen ZEWE NIz,
LLANDWROG
#Hexi%, Ithel Hael ORF Twrog WEMAINLTW
%, LLANDRILLO 18,
LLANDDYNIOL
2243, Deiniolen BRI LT %, i,
Bangor Iscoed DAIF%#E Dunawd OFHTH %,
LLANEUGAN, or LLANEINON
e, 6HEROBEREA Enion KBS T
5, “Eneanus Rex Wallia Fabricavit.” &>
oS, R VENC, BEOEBICh -7,

BT ESSHEMERMISHmE $F615 (1998)

LLANFAELRYS
=, Maelfrys WER S Lz, %13, Emyr Llydaw
DFHT, 6 HIWOBEATH 2,
LLANFAGLAN
#2213, Dingad O BF Baglan CEMSN TV 3,
LLANFAIR FECHAN
X, St Mamy WIS NTWw3, BREAD
Jechan [/N& vy, bwn] ix, Bo <, FACEE
TV TUEBBE N TwAMORE BB EXFT 3
Tz anz0ThHs» 5,
K&, A.Room X, ZOHFZICDOWTRD LS
WRIBEL Tw 3,
Llanfairfechan (Gwynedd)
A small resort halfway between BANGOR
and CONWY whose name means ‘Little St
Mary’s Church’, with ‘-fechan’ representing
the Welsh bychan (little), added to distinguish
this St Mary’s church (where all the services
are in Welsh) from the larger church of the
same name at Conwy (where they are not). ...
It has been said that the abundance of St
Mary’s churches is due to an Anglo-Norman
preference for a dedication to the Virgin
Mary instead of an obscure Welsh saint, so
that many church dedications were changed
in this way after the Conquest. (1993, p.218)
LLANFIHANGEL-Y-PENNANT
213, Pennant NIOELWCH Y, St. Michael &
s hTns,
LLANFOR
HEx, 6L DBWA Mor ab Ceneu ab Coel 125
MEshTwa,
LLANGWNADLE _
HEX, Guynodl KBS LT w5, %1, Seith-
enyn DETT, 6HEDOBATH 2,
Az, J. Jones iz, ZOHZLWBEL TRD XS L
BT3B,
LLANGWNADL, Gwynedd. The original name
was Nant gwnadl, not deriving from St. Gwyn-
hoedl as is often believed. (1990, p.30)
LLANGYBI

HEd, Cvbi CBMEhTw3, X, 6HED
EZREATH D,
A&z, R. Spencer i, ZOEAWZDWTRD X

SICFRRL Tw B, ‘
ST CYBI, Cuby, Kebi or Kebius, died 555,
Abbot, 8th November.
wall, son of St Selyf and St Gwen (sister of St

He was born in Corn-
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Non). After receiving a good education, young
Cybi went on a pilgrimage to Rome and the
Holy Land. On his return he founded mon-
asteries at Duloe and Tregony in Cornwall, and
churches at Cubert (where he has a famous holy
well) and also Lundulph.

Cybi set out fof South Wales with his uncle St
Cungar and SS Feuran, Maelog and Llibio, who
have church dedications in both Anglesey and
Powys. Cybi built a monastery at Llangybi
(Llangibby-on-Usk) in Gwent, and on the way
to see St David he built yet another church at
Llangybi near Lampeter. After visiting Ireland
he came to North Wales and settled on the
Lleyn peninsula where another church and holy
well near Pwllheli bear his name.

In 540 AD he built his famous monastery at
Caer-Gybi (Holyhead) in Anglesey, in the ruins
of a Roman fort and upon land given to him by
Maelgwn Gwynedd. St Cybi died there in 555
AD and was apparently buried on Bardsey
Island. (1991, pp.27-29)

LLANGYSTENYN

203, 5 <, Cystenyn Gernen RS NLIZD

THr9, L, avAF F X AKF (Constantine
the Great) WXL TEMING, LT5HHDH 5,

LLANIESTYN
L, FORBETH D lestyn ab Geraint \ZHR
MEINTw3, #HFiF, 6HEEKREEELZAYT
H5,

LLANLLYFNI
Liyfni ik, ZOREZEEHL TWROLEITH %,
ZOHHE, [#rRALAORS] 2EKT 5,

LLANRHOS
Rhos %, IF2BEU B, B8] OF, o,
(B gL B 2 EBW%R T 5, #id, Maelgwyn
Gwynedd DI &k > TILL o Tw3, i,
U —u v SPRERE S 5Tz fad felen
poEN B, OHICHEL TWwiz, LaL,
I FOBROBHICRE D, ZOoBESWCHEEIN,
%€ - T, “Hun Maelgwyn yn Eglwys y Rhos”, Bl
% [Llanrhos 2 81} % Maelgwyn OKHR] &)
BEWE I,

LLANRHYCHWYN
#4103, “Myvyrian” 2 ks, Ithel Hael O EF
Rhychwyn BRI E 177,

LLAYSTUMDWY
Lian T#%) + ystum [#123D, JE, Bl + dwy

[22 (D)] ODEKEE,
KAz, J. JonesiZ, ZOHEZIZODWVTRD IS T
FEHL T 3,
LLANYSTUMDWY, Gwynedd. Here the two rivers
Dwyfor and Dwyfach meet. Dwy was an old
word for goddess of a river. The leirge and small
rivers. Y stum means a bend in the river. (1990,
p.32)
LLITHFAEN
Llith 15| &5 2 & | + maen 7] OERREE,
DI WHESHOWEE2HE N 008H 5, TDI
Lo, o, HIEBELDOTHS I,
K&z J. Jones &, FROFERRT 5, (1990,
p.32)
MEINI HIRION
Meini i3, maen [ ] OBEBI. Hirion 1, &
H hir [Rw] OBEK. BRIGRMOERS,
LB, ZOMITRONS, ZOHIAIE, Bwich
(e, LEe] OF) OLEARRSNEZRVWAERIK
HkT 2, RA, ThoObRER, BEACE-T
ZOHMANEIINT, EEWEIZONTwS,
MOEL TRYFAN
Moel [BHE LTz, BI21e Tryfan [HEH, &E L
MYNYTHO
Mynyddoedd (mynydd [11] ODEEF) OEI#HIE,
ZOHMAIL, FEOBHVLEINCAEL T 2O
2LLFHBEL TV,

NANNAU
Nant TN OBEEE,
NANTFFRANCON

Nant [/N] + ffrancon [#H, E—7F v —] @
HHEE. CoOMEE, MEOR] 2EKRT 5,
HA#iz, J. Jones i, BEOBERHL TRERD &
S IR EMERRTV D,
NANTFFRANCON, Gwynedd. Nenf, stream or
small valley; ffrancon, a word applied before the
Norman invasion to a mercenary soldier; it
probably applies to the Germanic forces which
infiltrated parts of Wales. (1990, p.33)
NANTLLE
Nant [/NI1] + llef TWOFE, 7] OEKE. 20
W, &, DMIOEL TELARKIEATLESHEZ
272, LLIBFBWEZY, FUohTE I LicH
X7 5,
NAZARETH
O, ERIREED Nazareth > 5 % D4 %
B->Tw3,
A&z, FraRBEEodcid, Nazareth iBIL TX
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RTESEHMARA5HRE 615 (1998)

DEIBERBD 5,
And Nathanael said unto him, Can any good
thing come out of Nazareth? Philip saith unto
him, Come and see. (John 1: 46)
(FFFZNVBWCE 2Tz, [TV, ZRAD
b oL Il EVREEIZE 72, [k
TREIV])

NEFYN
H=E, Bo <, Nefim KBS NzDTH S,

f%4c1%, Brychan Brycheiniog DIRT,
BLThHb, f-T, ZOMELDH 5,
PENCARTH
Pen [5oim, 71L&V ] +garth [, BR] ©
HEEE.
PEN ISA'R WAUN
I TEWED |, Waun-Gwaun [EHL], IO,
[EHIOTORIH B 2FWRT %,
PENLLECH
Z DA, BN #EW TS5, > Y a—
Y X#glE (St. George’'s Channel) Q¥R H D5
DUICAIE T 5 Z L WCHEKL Tw b, Llech [FiHR
H, AV—1FL
PENMACHNO
Machno Li, Machnawf DEEZEAC, Mach — moch
(R %, BHEZ] + nawf [Kikl, “Moch dysg
naw{ mab hwyad.” [RKEOTFF, T SREKTS X
2% B, 1, Vx—NVAEDE, Machno I,
NOEL CHBNOEHTH S, ZOHAE, 414
WEE, ZOWEHNLTANT Y FOEBEEDTRT
% Machno DIEAREWRT %, LW IHIH 5,
i, FROEE, & ZOMRBERND -
En S HERNCE D W T, machno 73,
Mgk | OEHRTH 2, &FZ T b,
PENMAENMAWR
Pen [THE| + maen [, Al + mawr [ KE ]
DERLFE BHEEEO pen 1E, LIZLIE, LOLRH]
R sh 3, flz
Pennignant, La Penne, Penard &, Penmaenmawr
BARERZIUT, BLroBmEIWLHMZ7 4 —FHD,
X/ =FYUROBETH S, £z, ABDELWV
HAKIEED, OO H B,
PEN MORFA
IO, [0 2EKT 5, ORI
Traeth Mawr [ K & il | OVEEOER DN IC
HrEVEOHMELTWS, 22, #H,
Wern [ #1] & FE X 22 72, Maddock #3, Port
Madoc 23R 2E i, BHETH-72, LB
bhbd, Morfa 8, BIBH,

5o

mynachlog

¥, Ben Nevis, Appennines,

PENRHYN
Rhyn 1%, 18] 23T 5, Rhe [F£2, MrEES ]
Erbnit, YA Z YUy FEET DIRERE, Rhedeg
i, [£%, filvd | OB, Penrhyn 1%, [HIZRE
7], Rhine [BFl, Rhyn 1%, EETIZHS
CHeh3, iz, Wigton {4if® Rindow Point,
Cornwall @ Penrhyn, Perth @ Rhynd, the Rins of
Galloway %,

PENTIR
IO, (] 2EWRT S, Centire b, FE,
Pen iy, “—NVETcen 5o HEWR, v—
ZDEA Cedol WEMIZ N T WS, €>T, ZON
X, Llangedol & i 5,

PENYGROES
TFEDIL CH o -ELOHERICHET %,

PISGAH

IOMAE, COMIBTOLIATSRFERS
Pisgah WHATTT Sz,
PONTNEWYDD

Pont [#&] + newydd T#r L] OERKE, D
£ix, Gwyrfal Il BF o KA BWCEHA TH
0oz,
PORTDINORWIG
Din D %], Isaac Taylor Eilt, = DHiZD,
Port Dyn Novwig [ 2 vy = — AEOEE] icdskd
5, ELTw3, ZOHABHELT, /v A,
IOWE LN, IR EBIT w3,
LirL, HBOsiE, YLARBRTHSbL W, Di
norwig i3, Bo <, [A NV RY 4 2 (the Ordovi-
ces) DE| EEHERTLZ2DTHA5, ANVFT 4 R
ik, &, VxR EA T TV ME
DEHTTH %o
M. Stephens i, ANV FV 4 ABRIZDOTRD LS
RT3,
Ordovices, The, one of the tribes of pre-Roman
and Roman Wales noted by the Egyptian geog-
rapher Ptolemy (. 2nd cent.) occupied a ter-
ritory which appears to have extended from
Leintwardine, Herefs., in the south-east in a
north-westerly swathe as far as and including
Anglesey, between the lands of the Gangani in
the LI¥n peninsula and those of the Deceangli,
east of the Vale of Clwyd. The name Ordovices
seems to mean ‘hammer fighters’ and the prehis-
toric stone-axe ‘factory’ at Graig Lwyd, near
Penmaenmawr, Caerns., may be significant in
that context. Modern Dinorwig and Rhyd
Orddwy near Rhyl, Flints., are survivals of the
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tribal name.... (1986, p.440)
A&z, A.-Room i3, ZOHIZIZBEL TRDLS
WAL TWw 3,
Port Dinorwic (Gwynedd)
This small town on the MENATI Strait south-
west of BANGOR was formerly the port for
the slate quarry at the village of Dinorwic
(Dinorwig), ne;;‘ LLANBERIS, with the latter
now familiar for its hydroelectric pump stor-
age station. The basic name means ‘fort of the
Ordovices’, these being an ancient tribe of
North Wales, mentioned by such classical
writers as Tacitus and Ptolemy. Their own
name probably means ‘hammer-fighters’,
and is based on a British (Celtic) root element
ordo- that gave the modern Welsh gordd
(hammer). (This meant that they either fought
with hammers or possibly adopted the ham-
mer as their symbol.) (1993, p.281)
PORTMADOG
Tan-yr-Allt © Maddock 1%, 18134, AL OETHS
BLX-oTRAESKZDR ST, BEFEEN
Tzo 1821FFIC, 113, COHICHEREL Y OES
RHEB LI, KoT, HROZ LM, FRIO
ORI L /En, FHOZASHE R 572,
M. Stephens i, ZDABNZOWTRD & 5 b~
T3,
Madocks, William Alexander (1773-1828), industrialist
and philanthropist. Born at Fron Iw, Denbs., and
educated at Jesus College, Oxford, he later
became a Member of Parliament and a leading
advocate of parliamentary reform, but aban-
doned his political career in order to bring
prosperity to a part of north-west Wales of
which the scenic beauty had won his romantic
heart. He spent his energies and fortune on the
construction of a road from London to Ho-
lyhead, built the town of Tremadoc and much of
Porthmadog, Caerns., which were named after
him, and during the years from 1808 to 1811
(assisted by his remarkable agent, John Wil-
liams) completed the embankment later known
as the Cob across Traeth Mawr, the delta of the
Glaslyn river. This last enterprise caused him
ruin and he left Wales for Paris, where he was
to die. (1986, p.381)
WA, A Room &, ZOHZIZTOWTRDES
WEHAL TWwa,

Porthmadog (Gwynedd)
This resort on the estuary of the river Glaslyn
was formerly the port for the region’s slate
industry, hence the first element of the name,
which overall means ‘port of Madocks’. The
reference is to the Member of Parliament,
William Alexander Madocks (1772-1828),
who in 1821 constructed a harbour here for
the shipping of locally quarried slate. The
name has a Welsh word order, but is not
genuinely Welsh, as this would be ‘Porth-
fadog’, with the appropriate alternation of M-
to F- after porth. Locally, Porthmadog (for-
merly known in a more anglicised form as
Portmadoc) is known simply as Port. Compare
TREMADOC BAY. (1993, p.282)
PORT PENRHYN
Penvhyn iz, BIREEZHA LV — DEAHL2 T >~
b 77 >ar4 (the Vale of Nant Ffrancon)
KR o Tz, 2078, i, ZozALV—b
DOMBAGE LD TH D, > T, ZOMEZLH 5,
A.Room ¥, ZDHWHELTXRD IS WCHHAL
T3,
Port Penrhyn, former port, Gwynedd, Wales.
In ¢. 1782 Richard Pennant, Baron Penrhyn
(?1732-1808), began to develop a slate quarry
at the entrance to Nant Ffrancon, the valley
of the river Ogwen between Bethesda and
Llyn Ogwen, and built a quay at the mouth of
the river Cegin to ship the slate from it. The
quay was linked with the quarry by a tram-
track in 1801 and developed as Port Penrhyn.
Later, however, the importance of the settle-
ment declined and today it is simply a dock.
(1983, p.96)
PWLLHELI
Pwll TABE YD | + hell THK, #BK] OERE,
ZDEEETIX, H—F 4 & > (Cardigan Bay) © 4
ZH 5,
sz, A.Roomit, ZOHEZIZOWTERD XS
WAL Twa,
Pwillheli (Gwynedd)
A market town and harbour on TREMADOC
BAY whose name means ‘brine pool’, ‘pool of
salt water’, from the Welsh pw!l (pool) and
heli (brine, salt water). The latter part of the
name emphasises that the pool is near the sea
(compare English SALTBURN), as distinct
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from an inland pool as at WELSHPOOL. The
town was recorded as Pwllhely in a late-thir-
teenth-century text. (1993, p.288)
RHIW
oA, K, #ml 2EKkL, LoRehiE
LTwaNO#E—%3 %,
RHIWAEDOG
Rhiw (3R, Tonk, £0ELE] + gwaedog [0,
m&Eno | OGHET, [MEHOK| 2EET 3,
Z O, Llywarch Hen &4 2V v RE ORITH
NI TEATDH 5, HOKREFH, HIEL
Twb,
W&z, H. Gruffudd i, Liywarch Hen {2 oW T
RO & D ZHERL T 3,
Brythonic prince of 6th century whose story
was put to verse around 850 (1980, p.65)
%72, J.Morris 3, HIZOWTERLTWS,
In the ninth-century saga of Llywarch Hen, a
tragic tale of war and bloodshed, the king
mourns the deaths of all his twenty-four sons,
and rages at his own old age,... (1986, p.129)
RHOSFAWR
Rhos B + fawr-mawr [ K& W] OEFKEE,
RHOSLAN
Rhos+lan-llan [HHEZF R, e,
RHOSTRYFAN
Rhos+tryfan (@l ZOFNLE, EWIBFRICH 3,
A&z, J. Jones 1X, BEOERICDWVWTEBN 2
RT3,
Rhos means high land or moorland. Tryfan
means similar to a finger, with a rounded head.
(1990, p.37)
RHYDGOCH
Rhyd T1&#E] + goch-coch R OEKEE,
RHYDYCLAFDY
Rhyd +y (EFF) + clafdy [96bkt)] OBRLET,
[RBEDE DERBI %2R, I DOEDOKE DO
23, oM, »OT, BB TH- LAREEESR
LTw»3,
ROEWEN
O, Bo <, ywwy wen [EW)] DRl
ThH> 5, Gorswen LIEEN 21, Z OB
BLTW3,
A&z, J. Jones ik, ZOHZIZOWVWTRD L 2
HEAL T 5,
ROWEN, Gwynedd. This may be a corruption
of yr-wy-wen, the white water or river. It is

more probably Y Ro Wen, a place where white

grit was quarried. (1990, p.37)
SARN

oA, @, [EEEl #EW%RT %, 6 KDHE

B3, NOHZHEATRD > TWwa, 57T, 20

WD B,

TALSARN

Tal (48] + sarn [ BB OERET, Ta—~v A

BROW| 2ERT 5, Sarn y Cyfiawn [HBHEOL:

DO |, Sarn Helen 13, 7 x—NVAFEOFZLIFL

THE TR 2, Helen 1x, 7 = — X ® Euddaf F,

Bl Octavius DFELZTH Y, Macsen Wledig, H[I

5 Maximus % O FE T bH o 7z, SarnHelen i3,

oo —< AEBRTH D, BFD, HOEDLDHIZ

L7z,

K&z, M. Stephens X, Helen 2L TRD L S

BT w 3,
Elen Luyddog (lit. ‘Elen of the Hosts’; 4th cent.),
the heroine of The Dream of Macsen Wiedig, one
of the two historical tales in the * Mabinogion.
* Macsen can almost certainly be identified with
Magnus Maximus, the Roman Governor of
Britain who, in AD 383, frustrated by the
weakness of imperial rule, left Britain with his
army to conquer Rome and make himself Em-
peror. In the Dream Macsen was already Emper-
or when the image of Elen entered his sleeping
brain, but this is a romantic misremembering.
Elen was the daughter of Eudaf, a British
chieftain who held Segontium (Caernarfon) for
the Romans, and Maximus was very probably
married to her before he left, accompanied by
Elen and her two brothers, Cynan and Gadeon
who, in the Dream, re-conquer Rome for him.
This part of the story has become markedly less
ridiculous since the discovery in the Notitia
Dignitatum (AD 429) of a legion called the
Segontients serving in the Balkans. One of
Elen’s brothers, * Cynan Meiriadog, is describ-
ed in the Dream as settling on the Continent
after the completion of his service for the
Emperor and recent research finds it very likely
that he settled near Nantes. Elen is therefore
historical enough as the wife of Maximus,
though her fate after his overthrow in 388 is not
known.... (1986, p.172)

TALYCAFN
Tal THTE, W] +y CEREA) +cafm [&, MR
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W] OFHEET, [HMERVEEMO L, /-1
Wl 2ERT, JOMELIE, BRSULLEFRTH
52 ERFHEICRL TV,
TREFOR
Tref [$5FR, W) + fawr [RE W] OEKFE,
TREFRIW
Tref+ rhiw rﬁ»ﬂﬁ,;__mo)ﬁﬁj DEKGE. ZOFER
AHE, TRRTELWY » V7 A S (the Vale
of Llanrwst) 2 R T2 3 Z&DTE 3, /NaRH
BEH 5,
H#&1Z, A.Room ik, ZOHHZIZIODWTRD LS
WHBAL T 3,
Trefriw (Gwynedd)
The village northwest of LLANRWST, and
the spa of Trefriw Wells north of it, have a
Welsh name that means ‘farm on the hill’,
from tref (farm) and rhiw (hill). The name is
descriptive of the steep hill in the village, by
which the original farm was built. A record of
1254 has the name as Treffruu. (1993, p.364)
TREMADOG
Portmadoc & 5 JREFES, BELAELRLLS K
ZOWZZHETIEE D, H—DENZ, FEEFCDH
%, Treld, [EE, 0] 2EKT 5,
H&iZ, A. Room &, ZOMZIBELTRDOXS
WHHL T3,
Tremadoc (more correctly Tremadog), village,
Gwynedd, Wales.
The village was developed in ¢. 1805 by
William Alexander Maddocks (1773-1828)
soon after he had created Portmadoc one mile
south of it, with both places thus named after
him, Tremadoc meaning ‘village of Mad-
docks’. This documented fact is not to the
liking of Lewis (1849), who says that Tre-
madoc ‘derives its name from a small rocky
spot close by the town, called from time
immemorial Ynys Madog or Madawg... Some
persons, however, with a pardonable latitude,
derive the name of the place from its patriotic
and enterprising founder, the late William
Alexander Madocks [sic], Esq.’. (1983, p.125)
TYDWAELIOG
£, #Fo, v x—VAOBA Tyvdwal WS
iz, 3338 H 5,
K&z, R. Spencer 1&, ZODEBAKDWTRD X
S RBRT VB,
ST TUDWAL, Tugdual, or Tudwell, died 564,

Bishop, 30th November or 1st December. The
son of king Hoel (or Hael) and St Pompaea.
Tudwal was trained in Ireland but became a
monk in north Wales. He lived as a hermit on
Ynys Tudwal (St Tudwal’s Island East) off the
Lleyn peninsula, where he founded a monastery;
today only the ruins of his church and a priory
can be found on the island. Another small island
close-by is also named after him, as are the
villages- of Tudweiloig in Lleyn and Llan-
stadwell in Dyfed; churches there are dedicated
to him.

In 545 A.D., Tudwal and his family went to
Brittany and landed on the coast near Leon.
Then shortly after Tudwal built a monastery at
Lan Pabu on land granted to him by king
Childebert I, but the king asked that in return
Tudwal be installed as bishop over his people at
Treguire; the saint agreed to do so, and he also
founded the first church there.

He died at Treguire in Brittany and his shrine
can still be seen inside the cathedral. According
to one legend, St Tudwal was a kinsman of king
Arthur. In art, the saint is often depicted as a
bishop holding a dragon by his stole. (1991, pp.77
-78)

TY'NDONEN
FELLiE, Ba <, Tyddyn yr Onnen [¥#1% Hw
REB| TH35, Thix, tvddyn 23 tyn CEHEE
ENTVREY = —NVADEHEL DHAD 1D TH %,
TY'NLON
IR +ml~oho] +y CGEEF) + lon
[BRVERE, DNE] ZoM#AE, [EEROFO,
EFRFELSOR] REWT 5, ZONHKIE, BS
{, IADBRODAR I *WM->TfFTFo5h/zDTH
55,
WAENFAWR
Waen, % 723 Waun [EH, HEH]| + fawr —
mawr [REW] OERFET, [[ARLEM] 28
W35, ROBLSBBEEDNE, »2TC, 1F¥H
YANECRRBILEREEMTH -z, 2L T, WA
DRERZER, B34 22 I ABBLT,
Gwyrfai Il CTHEOE E 2R TORHE & Lz,
YNYS ENLLI
Yunys Fenlli, Bi® Benlli Gawr, 2% 1Y Benlli
the Giant WCHXRT %, 1 77 FAZER, Zh
% Bardsey Island ¥R AZEDE] EFEATL
s AN, AERSOBAFIHEEINS LD
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A TERFHMERITHRE

LIEEHARDT, ZOE~T-o1z, LT

W5,

A&z, J. Jones i,

FHHHL T3,
YNYS ENLLI, Gwynedd. Ywuys, the island, of

Benlli the Giant. Its English name is Bardsey

ZOHZIZ DN TRD X D i

Island as it_was used as a refuge by bards or

druids in times of persecution. It is also known

as the Isle of 20,000 Saints. (1990, p.40)
¥72, B.Bell i¥, ZOBIEDWVTRD & 5 BN
TWwb,
Today Bardsey Island is a lonely nature reserve.
Its Welsh name, Ynys Enlli, translates as Island
of Currents or Island of Tides but its strong
religious association has given it another name:
the Island of 20,000 Saints. From the fifth
century onwards, it was an important ec-
clesiastical centre and a major place of pil-
grimage. It is said that two pilgrimages (some
think three) to Bardsey could be reckoned as the
equivalent of one to Rome. (1989, p.207)
RO#LL, E. Davies D A Gazetteer of Welsh
Place-Names DR IXRE72 5780,
LLEYN, EIFIONYDD, ABERCEGID, CAE LLWYN
GRYDD, CRYNANT, CYMYDMAEN, EBENZER,
EDEYRN, FOUR CROSSES, GARSWYLLT,
GLANWYDDEN, HIRAEL, MEINI HIRION, MOEL
TRYFAN, PENCARTH, PISGAH, RIWAEDOG,
RHYDGOCH, TY’'NDONEN
%72, ROMLZR, 2F—Txr>¥y—MOboD
TiE%LT, oMb DL L THET SN TS,
COLWYN, CROESOR, HEBRON, LLANDRILLO,
LLANFOR, NANNAU, PONTNEWYDD, TALSARN,
TALYCAFN
w8, 6 DHBZDOEY L Tk, E&LT,
Great Britain Road Atlas 1998 ® % O ZFH L7z,
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CBNRA—=ND N Ly &EA MEIRERE & (2 RITTEE (1)
—EM)T 74 FRYFCBN RA =N & BBEAROFEI-HNT —

(BHTHR) bt BF

The Effect upon Ground Surface Roughness by
Dressing Condition of CBN Wheel (II)
— In the Case of Grinding Hardened Steel by Vitrified Bonded CBN Wheel —

(Department of Mechanical Engineering) Rempei IKEGAMI

Abstract
This paper reports the latest result, regarding conditions of dressing Vitrified Bonded
CBN Wheel with rotary diamond dresser, in order to get its long dressing interval,
which is estimated by accumulated ground volume of hardened steel, in getting fine
surface roughness of it. The results are mentioned in this paper, as follows:
(1) Dressing speed, which means the relative circumference speed caused by dresser
and CBN Wheel, gives much influence on dressing interval of CBN Wheel.
(2) CBN Wheel of bond hardness(H) has longer dressing interval than that of bond
hardness(F) in finish grinding, because bond(H) can bind CBN grains more tightly

than bond(F).

Key Words: Vitrified Bonded CBN Wheel, dressing, surface roughness, grinding ratio, hardened steel
ERITZ7ARRUR CBNRA—/b, RLyl w7 EREE), REMES, HElk, BEAH

§1 [FL®HIC

AEFEE, v =v v Z BT, BN A — %
AVWTEASEZ 4 EHHEIT 588, BIF2REHE X (Rnax
S3pum) OFHEAERERN, RELHELNLD, BB,
DO BREFHEEZ S, CBNERA —VOEEEDRL,
FVA e LB =RV EHTAHD,CBN R4 —OfE
BREFNVY VUV ITRBEORBERATEILOTHS.

MEO®HED TIE, Y= TELFT, 5
\$ (SKH51, HRC>61) D EEAFEI 1TV, ¥ FY 77
A KRV R CBN &4 —/ (BITOF100VC3) D KL v v
FEEREON, O)FAYELF - FLyboBRIT,
FTAAIERAT Y THLED FLy s FHERKED,
(2 FLAEIZ 0. 1/ FA —A¥B) U EEX BLE
BHB, QFryvry - U—FEIX 0.050m/&A
— VAR BAEEMETH B, D3 RIZOVTRELE.

SREIO®EL, ATENCS] &K E1T - = KRR HHIE
BTHEL, ROZHBOKERIZ>WTRT:
(1) FL oo F#HEM CBN &R A — /L ORFHIEREIC &
g
(2) CBNFA = DRy REREDRLHR, KA1 —
O Ry & EREIERCRIETREE

(FEIAFEDOFEHATIE, ¥ rV 77 A REL FCBN &
A—=NDIN—A T (BIREE) E FLy 7 (H)
REE) A—20 FL P B4 Y LT) TREIZITD
NHOT, ZITRHXLEBRIL TSI, U#E, K
Ly b7 (BRIEE)D—BTHEDLT.

* 1) _E:CBN A — DR Lo 7 & AN R E X
WWRIETRE(), Y EE, 5 32 %,5% 2 5,1997)
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§2 EEBRFE
21ERY 774 KR FCBNRA — L DL
MFLYL U TEEDREROTA LA

B170F100VC3 (A& & 1 ) : ©120%10t

(#) CBNRIEE #170, #&HE F, £9EF 100,
QR FEEEOEROTA MA:

BI70HIOOVC3 (BRI & A1 ) : ©120%10t

(#£) CBNRIEE #170, #&E H, £+EF 100,
MEAEHILF LY CBNIBRRIZHMEILESTD

22CCBNEHRA—LDOFLYLUITAE—ER 18R

AKEBRTIL, BN A —NVD Ry v, I
v =y ey BT, AN —-F UKLy v
VIHEBIZLY, O FARIBELYELER-FL
o BlA Y AT)ERG, BHEEE#T CERBLE.

EH1 BNEAA—ADRLyI T

2210—3Yy - AV EVFE - FLYYDEH
SD4ONGOMSA-0. 5 : @ 78*1. 1t (0. 5) *4X*8t

222 FLy v T&#H
MFLy O TEEDREEDTA AR 1R
() BEE LTI-&H
Frod@EEVd 0 14.30/s
Frvoiwd - U—F: 50um/rev
Fvoi vy «81h5A% 0 0.002mn/[H
=& FLRAE: 0. lmn/&A —LERE
B XE4M R 1LIRT

®1 FLovr7HE
|7 A N ER 1213 4l51%8
A A —VJE3E [Vw] (n/s)] 3. 14 [5.037.169.30 [ 11. 4]12.9

ABxHEEE [Vd-Vw] (n/s) | 11.1/9.25]7.1014.95]2.86 1. 40
B [Vw/Vd] (n/s)  ]0.22/0.35 0.50]0.65]0.800.90

) EIE#E D FLy o7&, Bl [Ve/vdl 2
0.50, MHYHEE[Vde-Vwl % 7.10w/s) iCEEL T, F
HDODTRAP3ERULUELHETIToLLDTHS.

QR FEEEDERDTRAMVA—FK 23R
@EELEFVY I IEMH
Fr o Ed#vdl :  14.3w/s
CBN #{-VE#E [Vw] :  9.3m/s
X EE [Va-Vwl @ Bo/s
B [Vw/Va) : 0.65
OB E RLy Ly Z 4t K217 T

£2 V—FRE UARE b—F1 - FLRE

TAMEE 11 12 113 | 14
FLrzx-U—FK& (um/rev)| 50. | 35. | 35. | 35.

FirZ - ghAHE (pun/E) 2. 1 1. | 1.

£ F U A8 () /A —/LV¥EE | 0.02 10.12[0.06,0.02

23IMABOWAB TR F—EH 28R

HMYl7T A PIBERE2IZTRT LI, =T
v ZOF—T N IR A Y, FENCES
372 CBN A — M & o T, BFEIAZ 23T, AF
T TITVHy AR TEEHEE L

7 A MFIEX, FIEO®BE & FKT, CBN KA —
DFVvy 7tk EEELZBELEFEY A 70
(E:2.3.2 HBR)ZHVELERTL, TOHEES
NAHEES, REMEE, REFHE, sA—1L0R
EEERQRVEFHEIL, TLCErby FTOREHA
E78 Rmax>3pum ERSEFTT, FO CBN FA —iZ
X AWHIF R P RET L.

FH2 BEA#HOHHIT R b
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2.3 1 ASOTAISEE

(1) BRI &R 4 —)v 2 CBN 5 A —JL, ©@120%10t (2. 1 ZF)
(2)5 A F ¥— & : SKH51 (HRC>61), 40%40%*300 (mm)
3) HFEIMA] : =< Y a3 > %A 7 Alpha cool :WM[1:25]
(4) FFB B A — VAEE - 1255n/min

(5)F A P E°— R3O HEE : 2000mm/min

(6) 032 7 & : 20,5, 0w m/[8] (F : FFHIY A 7 MACHIA )
NAF T - FF2PHy FOEY & : 5m/E

2.3.2 BB A1V LORE
BT AN TIT 2 FHIY A 7 )V OBR LICBIT 5,
FO1VA TN TIOR3 UHAZ L HEIEIL, ROB
DTHD.
(1) 20um YA 7 /v GliAH 20 pm*3 [E],
(2) 5um no 20 powk2 [A]45 powk3 5],
3) Yy by : 20p k1 [BF+5 g o3 [B]+0 g meE[H]
ki, 194 7 VOHERBFHIE - 1. T4cc

§3 ERERLEER
3.1 FLy YT EEA BN AR A ~ILORFEIEEEIZ R

Exg-2-

ZDOFA ML, 210D CBNFA— () E, 2.2.1
Oua—FY FAL¥EL R FLoydicd v, 2.2.2(0)
OFLy v IR GETHNEEEZEZ TRV Y
U7, BEASH (SKH5L, HRC>61) %, 2.3.1 DO#FAIS%
BT, 2.3.2 O A 7 EEEL, Tuby O
FEHMID Roax>3pum ER-EHT, WTHLOBE
H, EOCBNKA —MIZLDHBITAMEKRT L.

3.1.1 EEBR#R

CBN "A — A E)VD FL o IHE(RLVy Y EE
A= & DHMAEEN-W /s)DE, BTRUL)®
EZRTH, BFLEREAES RuaxS3pum) BB LN D R
BEE R OBy 7(® 1) &, ZOFT,
EROEREZRLET A4 (Vi-Vw=5n/s) D R FEWF
HIBEICHT2REHEES & BN A —VEREOHBD
757 (®2) &%, KITRT.

(G : SFHI=RBEHHEIR & —VRIBEER)

12 e 80
! ! )

- A - R
39 S 60 BRAL
< /]
] / x 1 E=
E 6 g IRE
B / S
i /
B g [ 20

0 0

0 2 4 6 8§ 10 12

N L 2% EE (n/s)

Bt FLEEEICT 2 REMHEI & & AFHlL

FRA R4 : FULAMIMEE s5n/s

- REH X (EAFM)

4 : 0.2 * A —VRBEEREE
—_ ¢ / >
g la 3
33 ——A—0.15 =
W < \-/ 0.1 ¥
f"éf —t #
! 0.05 &
Bk

BRETHIE (cc) D 1) U RIE DR B S

B2 S2F4 (Vd-Vw=5n/s): BEFHIRIIXT B
FEHEL NGRS — LV BEEREOHD

3.1.2E%
MFLyPUIEREELRRFEIR, THLEOER

FLy Y JEEOZERTO, BHFRFEH S (Roax
SIumBELNDRBEAEEE, M1 ICALAD X
31z, HREE Vi-Vw=5n/s(F X b 4) DFEBEK
ERL, TRUSOHEMEE TR, EBSTH, BT
b, REOEIEIIED L. 72, BrElk Y RRETTHE
BOMERB L RFKREmER L.

FOERZ, HxHEE Vd-Vv=5n/s DFPHIE, FuL
vHFDFAYXYEL FIEEZYO, KA —1D BN
KOPHIESNER L2V, CBN BEALOGIHHES
DEEOBE LV /NELp>T, CBN BRIOE M) 7
74 PR RICL2@EEREBRRERLRDNE IR
<, BMEBD RV Y THERTLERED, O CBNF
A =B, BEASOFHE T, Roax=3pm O RHEH
HIEBRERICRD EEBIZ, BRI L A ERA—
VERLDRL, HHR LB o & LS.

FRIZH LT, HEEEESHYEVESE, ERo
THIELDOEIZ LY, CBN BRI OYIEIEE I H - T
WML T, CBN BHEORY FIZ X 3G IRENELDE
Rbhdied, fil, HBEEMENEAIT, LEO
CIHIE A O BN & % CBN IR o I HIEHR oBm &,
CBN IRRIOEMNED 297, mEs&LH, REN
HIZEREAT 5 E L bz, BMPHBIZL SRS —
BEFENEL 22D, HElbHEYEI Lok LEXS.
(@FRA M4 (Vd-Vw=5n/s) DRIETFEIJMEEEBE S &

CBN kA —ILEREBR DR

K2 IR ENEHEIICEAFMORTAI L, &Y
BENEEFET A 7100 hy FETEICEED
DT, REHHBEOBMZE BEHA —VEEEDHG
BEMmEvYy, ZOKBTMEEMICELLE. £0
BEEIZ BREGFEBEOEMICHE-> T, CBN B OEERED
A IZHEEIT L, KRB O, BB HR-Tm R EXD.

B HI R OREB L, YOBEL, RBETEL
TRoax<lumZEH~-DC, KR, Z8&LCEHEFLE.
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3.2CBNRA —ILDORY FESEDRIEH, K1 —IL
DLy TEEEREEEICRIETRE
ZOEBX, RIEBEOER—( FLREIIR
0.1(mn/ A —NVER)UEEXALERSD S —IZEL
T, TOEBHIZZVWFLVRAEBEZELLT, FlLyd
VIBBOEREEYEWEEZ, FOFEO—DL
LT, RFREGERZF LY HIZHA(E L CBN &A —
AERNT, THETEREOHHET 2 F&1Fo7k.
DT RAML, 2.1(2)D CBNFA —/LH) %, 2.2.1
Du—FY - FA¥ELF-RLyHick, 2.2.2(2)
DRV VU TRETERLVRABEEEXE Ly v
% LUk, B 3.1 LRERIZ, B¥EAH (SKH51, HRC>
61) %, 2.3.1 DBFHEIGLHT, 2.3.2 DHEIY A 7 V%
HiEL, Yoy POREHEIAN Ruax>3um &72o
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~ Operation Control of Self-Support Robot
Going Up The Stairs

(Department of Machine) Minoru N OHARA

Abstract

Today one chip microcomputers are utilized in wvarious

fields of our life. On one hand moving machines which are

desigined in general move goods safely and quickly from one

destination to the other, on the other hand, there are also

moving machines which are desigined to show their full

ability to the special purpose or under the particular

condition. Moving machines with wheels are weak in going up

the stairs. So the author made the self-support robot which

could go up the stairs,and desigined the hardware and the

software which could contreol this robot by one chip

microcomputers.

Key Words : Robot,Micro Computer,Operation Control,Simulation
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h Communication of Information
with Sense of Sight

(Department of Machine) Minoru NOHARA

Abstract

Through developments of the latest technology,it became
possible to display the information of characters and
graphics by controlling LEDs. If the author makes good use of
this technology,the display can show the condition of
machines in motion or send informations from the controll
center to each section making use of them exactly,surely and
quickly. As a result, the information display can become more
reliable message to both people who offer and accept
informations. Although the author already made a display
So the author
tried to make the display board on a large scale which could

board, the display area was on a small scale.

show a static and dynamic display of graphicarts.

Key Words: LED,Micro Computer,Operation Control,Simulation
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Abstract

The valence—band and conduction—band densities of states (DOSs) of III—V semi-
conductors:InSb have been investigated by means of ultraviolet photoemission (UPS) and
inverse —photoemission spectroscopy (IPES). We have found three main structures and two
structures in the valence — and conduction—band DOSs, respectively, in the InSb crystals. With
the aid of calculated energy dispersion curves and electronic density of states for InSb and the
UPS and IPES spectra , we assign the components of the DOSs for InSb. Further, we have found

the band gap energy to be 0.25 eV from the i situ UPS and IPES measurements.

Key Words: InSh, HI—V Compound Semiconductor, Ultraviolet Photoemission Spectroscopy, Inver-
se— Photoemission Spectroscopy, Electronic Structure, Density of State (DOS)

§ 1. Introduction

Semiconductors prepared by substituing the cation
ions in the II—VI compound semiconductors with 3d
transition metal ions such as Mn ions belong to a new
class of materials, and are called to be diluted magnet-
ic semiconductors (DMSs)V. It is known that the DMSs
show novel properties such as magneto— optical effect
due to the exchange interaction between the valence sp
electrons and magnetic 3d electrons?. Recently, studies
have been extended to a new group of III—V based
DMSs such as In;— Mn,As, and they are expected to
the applications for the opto—electronic integrated
circuit materials®®. InSb also belongs to the III—V
compound semiconductors. It is expected to be able to
form a new semimagnetic semiconductors of In;_  Mn,
Sb by substitution of In cation ions in InSb with 3d
transition metals. In order to study electronic st-
ructures of such new In;_ Mn,Sb DMSs, it is im-
portnat to clarify the electronic structure from the
valence band to conduction band of the mother crystal

of InSb. So far valence band of InSbh have been studied
in detail with X—ray photoemission spectroscopy?,
photoemission spectroscopy with use of synchrotron
radiation®” and band structure calculation in the
pseudpotentical scheme®. On the other hand, as co-
ncerns the conduction band of InSb it is less known as
compared with the valence band.

In this paper, we present ultraviolet photoemission
and inverse photoemission spectra of InSb in order to
clarify the electronic structure of InSb from the
valence band to conduction band by i sifu ultraviolet
photoemission and inverse photoemission measure-

ments.
§ 2. Experimentals

The UPS and IPES spectrometers employed in the
present study are described by Yokoyama et al. and by
Ueda et al.»!?. The UPS spectrometer connected with
the IPES apparatus consists of a He discharge lamp
and a double—stage cylindrical —mirror analyzer.The
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energy resolution was set to be 0.2 eV. The working
pressure under the operation of the discharge lamp
was 3x107° Torr, though the base pressure was
4x1071° Torr. The IPES spectrometer contains an
electron gun of Erdman—Zipf type with a BaO cat-
hode mounted on the symmetry axis of an Al mirror
coated with an Mng film to improve the reflectivity.
Light emitted from the sample is focused onto the first
dynode of the photomultiplier after passing through an
entrance window of SrF; crystal. The acceptance
angle of the light is about 0.8 zsr. All components are
mounted in an ultrahigh vacuum chamber under the
base pressure below 5x10~1° Torr. The over all energy
resolution is 0.56eV and the central photon energy of
the bandpass filter is 9.4 eV. The energy calibration of
the UPS and IPES spectra was experimentally per-
formed using the spectra of polycrystalline Au film.
The UPS and IPES spectra were connected at the
Fermi level (Er) by measuring these spectra in situ for
the same sample surface. Energies of the valen-
ce—band and conduction—band spectra were defined
with respect to Er.

InSb samples used were undoped single crystals,
which were grown from the melt by a modified
Bridgman method. The grown crystals were checked
by X-—ray powder diffraction and electron probe
micro analysis. InSb crystals were revealed to be
single phase and to belong to the zincblende structure.
The clean surfaces were prepared in sifu by scraping
with a diamond file for UPS and IPES measurements.
Measurements on surfaces prepared by scraping pro-
vide sufficiently angle—integrated spectra. The co-
rresponding UPS and IPES spectra of InSb can be
reasonably compared with the total DOSs of valence—

and condution —bands, respectively.
§ 3. Experimental Results and Discussion

Figure 1(a) shows valence—band UPS and co-
nduction—band IPES spectra of InSb. The UPS spect-
rum, measured at the excitation—photon energy 21.2
eV (He]), and the IPES spectrum are connected at Ep
of the sample. The origin of abscissa is set to be at Ep.
The background subtraction was not performed since
theory for background treatment of IPES spectra is
not completely established at present. Because of the
limit of the excitation photon energy, the valence band
UPS spectrum is presented between the energy region

BTREEHFIEABIEHRSE H615 (1998)

of 0 and —10 eV. The valence band spectrum measur-
ed at 21.2 eV consists of three main peaks at 0 ~ —4,
~—6.5 and ~—9%V in consistent with the earlier
results measured at X —ray and synchrotron radiation
(SR) photoemission spectroscopies® 7. In addition to
the valence band spectrum, in the region between —10
and —12 eV there can be seen weak structures.

On the other hand, we find a peak at 2.0 and a
structure around 4.9 eV in the IPES spectrum. Al-
though there is the difference between the photoio-
nizaion cross sections at the 40.8 and 21.2 eV, the gross
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tion—band inverse—photoemission spectra of
InSbh. Two spectra are connected at the Fermi
level. Energies are referred to the Fermi level.
(b) calculated total DOSs for InSb, and (c)
calculated dispersion curves of InSb ?.
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feature of the valence band spectrum at 40.8 eV is
similar to that of the spectrum at 21.2 eV.

The crystal structure of InSb is a zincblende type
with a lattice constant a=6.479 A. The Brillouin zone
of the InSb is shown in Fig.2 with symmetry points.
Energy dispersion curves along the sysmmety lines are
calculated by Chelikowsky and Cohen®, which are
shown in Fig.1 (¢). In the original paper, the origin of
the energy is defined at the valence band maximum.
While in the Fig.1(c) it is shifted to deeper energy side
in order to compare the calculated curves with the
measured UPS and IPES spectra and it is setted at the
Fermi energy of the sample.

In order to consider the electron density of states
(DOSs) in InSb, a partial and a total density of states
have been already reported in the paper of Che-
likowsky and Cohen, and their calculated total DOS is
redrawn in the Fig.1(b) in units of states/eV- atom®. By
comparison the valence band spectra with the calculat-
ed DOS there seems to be a good correspondence
between them. This is already pointed out by the early
work of Ley et al®~? and our results are consistent
with their work. The DOS around —10 eV comes
mainly from the electron density at the L, X and K
symmetry points by inspection of the DOS and disper-
sion curves. It is clear that the peak at —6.5 eV in the
valence band comes from DOS near the L, X amd L
points. The second peak around —3.5 eV in the valence
band is due to the DOS near the K point. The top of the
valence band is at the T point.

Now let us turn to the DOS of conduction band.
There are two structures in the IPES spectrum as seen
in Fig.1(a), while the calculated DOS has three main
peaks between 0 and 5 eV. Since the resolution of the
IPES spectrometer is 0.56 eV, it may be considered
that the second structure aroud 4.9 eV is not well
resolved and two peaks found at the high energy side
in the calculated DOS overlap each other into a single
broad structure as ohserved in the IPES spectrum.The
conduction band minimum is at the I' point. The first
peak at 2.0 eV is due to the DOS aroud the X point and
the second broad structure comes from the DOSs near
the I';, Lg and I's symmetry points.

We can obtain directly the band gap (Eg) of the
InSb to be 0.25 eV from the enegy difference between
the conduction band minimum and the valence band
maximum, since our im sifu photoemssion and in-

verse —photoemission spectrometer enables us for the

ky

Fig.2. Brillourin Zone and symmetry points for the
InSb with zincblende lattice.

first time to measure the both spectra with respect to
the Fermi energy. The calculated Eg—value is 0.18
eV®. We consider these experimental and calculated
values are resonably in good agreement as well as the
DOSs features of the valence and conduction bands.

We are now planning to grow crystals of In;_,Mny
Sb and Ga;— . Mn;Sh diluted magnetic semiconductors V.
It may be expected to clear the difference and similari-
ty of the electronic structure between II—VI based
DMSs and III—-V based DMSs. We shall also extend
our crystal growth to other III—V based DMSs such as
In; T, Sb, where T =Cr, Fe, Co, Ni.
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P;operties of Negative Glow Plasma at the End
of a Cylindrical Hollow Cathode

Department of Electrical Engineering Tsutomu YAMAZAKI

Abstract

Optical and electronic properties of the negative glow plasma flowing out of a cylindrical
hollow cathode toward an anode is investigated. Experiments were carried out to find the
longitudinal variation of spectral line intensity of copper and argon by optical emission
spectroscopy, and that of electron density and electron temperature by Langmuir probe
method. Experimentally obtained relation betwen the spectral emission intensity and electron
density were compared with that of calculted one applying collisional radiative model with
Maxwellian electron. Comparision between simplified theory and experimental results gives
the idear that the longitudinal distribution of copper atom density is propotional to that of
electron, which concludes that exponential variation of copper atom density along the axis
from the end of a hollow cathode toward the anode.

Key— Words: negative glow, emission spectroscopy, Langmuir probe, sputtering, spatial distribution
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A Fundamental Study on City Planning for Amenity

(Department of Civil Engineering) Makoto ICHITSUBO, Kazuo TAKEMURA

Takashi YAMAGUCHI and Koji KOMATSU

(Kure University) Hirofumi IMADA
(Hiroshima Prefecture office) Hiromi SHIMIZU

Abstract

Nowadays, the discussion concerning the amenity is performed everywhere and city planning considering

barrier free is as much. There seems to be a gap between administration perception of welfare behavior and

handicapped person’s expectations. It is necessary that the public space is constructed the plot considering

universal design. It means gentle design to all the people, and the universal design is not the design of only the

handicapped person’s benefit.

Accordingly, the main purpose of the work was to estimate the fundamental study on the improvement of

public space considering welfare. In this paper, the direction of design planning of public space examined

based on the welfare history toward the infrastructures and the analysis of welfare regulations.

Key Words: Universal design, Barrier free, Welfare, City planning
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Construction of Evaluation System of Structure Landscape

(Department of Civil Engineering) Makoto ICHITSUBO, Kazuo TAKEMURA

Takashi YAMAGUCHI and Koji KOMATSU

(Hiroshima Institute of Technology) Tatsuo NISHINO
(Onomichi Junior College) Shigekazu ISHIHARA
(Hiroshima Chuo Women'’s Junior College) Keiko ISHIHARA
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Abstract

It is necessary that the designing of concrete structure is constructed the plot considering durability,

economy and beauty of concrete. Accordingly, the main purpose of the work is to estimate the fundamental

study on the designing support system of concrete structure considering civic design. The designing support

system of concrete structure has some system. We describe the design evaluation system constructing one of

those systems in this paper. We collect both the Kansei words (feelings and images) and structure landscape

(concrete photographs) for Kansei evaluation. We construct the design evaluation system based on Kansei

database and graphic database.

Key Words: Landscape, Design assessment, Landscape design, Design evaluation system
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Influencta of Landscape Planning of River on Regional Landscape

(Department of Civil Engineering) Koji KOMATSU, Kazuo TAKEMURA

Makoto ICHITSUBO and Takashi YAMAGUCHI

(Hiroshima Prefecture office) Shingo KIYOHARA

Abstract
Nowadays, the landscape including regional characteristics has attracted a lot of interesting based on the
amenity of the regional environments. In case of river landscape, the harmony with surroundings also has been
demanded in addition to water amenity and appearance.

In this research, the influence of the landscape planning of river on regional landscape was investigated in
order to get the basic information about landscape planning. Landscape characteristics was also analyzed based
on the situation research of river and surrounding landscape. Finally, the future scopes and design directions on
the river landscape were suggested. We collected both bank landscape and streamline landscape into river

SCenes.

Key Words: Landscape design, Regional landscape, Visual assessment, Kansei engineering

FBLAKGT, MR Bl RBET M., M T

§1 [FLBHIC

T, LAMEDIITW AN, ELERURE® I B
RKEN, EERMEICKTAEEN TS THRHEEL VAR
Too WIEEHLZOFIZLN T, 1BA, FIAKEREEER
L. BUKBREA T S L-b o+ a5 Eixniizn,

LU, iEBOSFLLbIZRBIZIT T2EH
PERZVABARBICHERLIIEEY NRDOLNDLIITA
ST&E, BEOHAEV IR BICBOTHEENE
ERBEFIERORERVGEIRAL THLILNHE
REATVAD, MEEicBI s T ERBERESR T+
SRESN TR,

ZICAME T, 2EOW) I BB LRIz, FR
DEBFT M TEER CFEOIBEL1TT o7, Zh
BRI MIEHEEBLLFNEBO A2 R L5
IEZERL TR 2T

§2 BRI

2.1 BREIZOBE

FREMLZNIE, TAEHEORMELHFHSOBFICEL
RAATHABEEO =R EBRTIZ L% A REL- S5 B
REEWITHY, ABDNFE S TOBEALL TOA AT R
BiE WEMZTVACERICHRL. BEprT /b
LTERTEEOOFW | LLTEREENS, WEREIIIO
ODEIREORERL Vol BT HZNEE T
BESDAA—THFFH>TNS, EEFLIAADI e
WEF A BRI ELTDWERDY, ZOBEDTO0ON LD
RIVIAADES R EWVHIORBIETHY, ZRIZHWNTE S
EEBRTIHD, BT —TRAED, AFAYL T TEED
LRI EED BEE I 2L DISITEYIADITR V) E S
ST -REIRL T, BRI R B BT P ERR
BNV ANVCERTOIFEPBE L Z2FETHD,



62 i BT EEEPIERS RS E615 (1998)

2.2 BRETZOHRE

BHEREELO ST OBERARITLBEOSEH THY,
BB AR OO RITILACEMBICERY LTS
iz ot

1970 (BM45%F )\, Y0 LEBKRFELEHERT
“ABERGEIRIESGEEMERRE. LEKF
B EHE) B R EWIZHE T LRI
LREALEREAR TOHRE LER2AEZL, LRIEE
KEERP IR ER R EOBRIZOVTOTFE k6
SNEMEA R BRI ICHR I DTN TRELRD LRI
1988FEDEI0EIEHBAM LZLTHEE LZ2OAKE
&t 1% (Kansei Engineering) (28® T, 2O K
T LEEVOS S EPHRITBAESNA TS, BE 1 FEE o) B8

Bt LFEOHGEREBEICLUTICTR T,

1) B4 T4 I ¥ — Category Classification £1 INFED
5 B SEEE IC SV TR B v R 2R E O
HENREDETT LALE T ORI EITH F Ik, 7 48 00 3 A
2) 1% 035 — KE Expert System Ak 2) H PN
B C a8 LI, A= F A DB — 5 (CEL-307) | OhgEY) | g
R R LR — AR LERICTF R~ R T k¥ f;{? RE fﬁ? . %Eé\g‘
LERERRLTHRS A HIE,
8) At L5 I — KE modeling B Ak (R A
EF AN RV AT LAORDOVIZEFETT NV EHEELF
FHR LI RS R A T M5 i, T |mo j‘(jﬁ gﬁ
4) &M LIV — Virtual KE
WN=F VYT T 4 LM LR AL — Y — DK
HEEYIZIa  Ea—dTHRESE, 20 £ 0 Virtual
Space O F T — 254 TEREEREYSEEHIE, %2 FAFL/ BT —
5) &M 1.5 VI —Kansei QFD
P ZELREBREO QFD a0 d TR 747_'_-& HhFady— AT L hFdy—
BRI BIL <L TR AR E T B, e B | kER | 0208
ZORmTH, BLEAVONDEME L¥ TEICLA KBRS i 7 A 41~60%
e EEEH | ANoR E%
BRI T -7, Fod ¢ R
BOERE i B (®)
] ET )
B [ BE+H(E
§3 EERME x B%+ (R
%L ER+O(E)
EEORRLIIRBER1TTHED 6$63F%‘3@ﬂ KEDF—F Y ECrEwTn
RTHDHWMIAOF I (TR EHH LT, 7)1 0% — 2L Z0® i
RAE AR T B0 IR 145 B I LY, B . T s
BRBEROTAT L DTIEETO, BH8HB147A4F HE- 5 Bl
AESIHFHY—(R2) A MILE, RBATETIE, X1 sieas 21" S %
DOWHE/NBERCRREEE W OICEYT 5740 Eﬁi{ﬂéi Bl
RN I NSO REBITHIBRLTWD, Zhabeioss MR EE ;aékl}* fg ﬁﬁﬁ
MOBHBA IR BOTESS AL, BEOHRED BE+ 2% =L
. , - 248 BRoOmEIK 0~10%
BUEV—FEYZBEB L MIIEBREATAHEERAY KEDEE E e 11~ 30%
ML, SOICREERHSOME AR LBMLTTY *éEfE 3';{%1
ORERER LN, CHER L THERE 13A (B E 7L *




AR« AR TEE - U - FEIRCC

4-5FEAFTIIHMLT L RFEERZITV., WSS
W& V45DO B EF R (FENIZEH LI, ZnEbEIZ #
BRASON (BHEI~5FEERF)ICHUT2RITMERS
1T-o7,

PN RE T2 M2 4R 32720 2ikETfi %
BROFREEZL L, BE LEHTREYVICLDOE BN
BT of, I CREREDRBELZHELNIZTLHIZDIC
HFZ 2T BREREZDEEOMITEN LI, £
LT, &R THARETARMERELZREL. HEBEMER
EolLBEEELHAREL ST EEL T RIZIVD
BEIBHER(TATMEOHIRERD, B EY
RETERBEZROEEMZEIEL,

#3 SDFfy —F

55 DY T AR LENERASTE B R THMELL TIEEW,

Influence of Landscape Planning of River on Regional Landscape 63

§4 EERER

4.1 ANRBISH T E5FET—FOBE

B O M EREIETA72D, Y7 5581C
S LSDEF MY — AW, #HEBREIOA(HHEI~5F4
BF) DA (W) 2T o7, ZORRICHL TR F
SHEITO, RFEANOHEBELHB 300 8E
HBRFERHEL, 45OBEFXN 24 O#IZEHL .,
ERFEERAIR LT,

ERFFOEBRICEIY, 1 W FE#(F 5#£35. 6%)
PIEAKERZ (RERE<HLARTV—LZLZLW
SYeHS, FIRFE(FHEE20. 7% 2 NERE
FIRRRE<FIATIVIR—FATIvITh>) §
MEFE#(FE5HE20. 4%)EMEREE I (RRRE<LB
PRpE —BERNTRN>) EVEFE(F5£7.
1%) & L ERI(RRRE<IRER -IRFETRN>)
L S, TNXVARBFIE TR R LARDE) RT3

Eb5 LOBEEIL b4 R FE (B E 5 K83, 8%
vy ot [t 4ot | Avay %j‘;‘ R¥d (RRAF S )
ey O | O] O O O [BoR ZE>TREEINZLD LR bR B,
=Yy O O O O O E
Uy O O O O] O B
Ayxosl 01 0[O 0] O &N #4 W1
HHE O O O | [ ETV AR
wopys Ol Ol Ol O] O [gychn
s O 0 O O _|%&: AR AT —R BF
Mved O O] 0] 0 0 [@Aw & i T T [m | W
H: H O]l Ol O] O] O &b BUDDHE-FUDLDEL 0.909 | 0.149 [-0.054 | 0.031
JXLEORY O O 1 01 0O 0O [UXAER ﬁb&l’«;’ﬂ\—iﬁﬁf\uu g.ggo 0314 3.2)75 -0.150
Sl ) O T O s ELOLH—FELOL . 0.338 | 0.012 [-0.00
. FELL-HEL IR0 0.851 ] 0451 ] 0.177] 00
g O] O] Ol 0O O [EeEch L EEBUL - HoREBLAL | 08221 0317 039001
sy O O] O] O] O [S48yTay '} LEDHL—) l;ﬁ(b&l,\ 0.815] 0410 [-0073| 0156
NS Y IA —%ﬁt SLY 0813 ] 0275 | 0296 | 0046
_Im#i&/ﬁ 8 g g B S ;5@3@;15&;@@,\ 71&9;— J‘JBq%m\ 0813 | 0547] 0.070] 0.012
NEohE O 1 01 0O O 0O s )kfajniwgé %lﬁewm\ 0.796 |-0.047 | 0.307 |-0.031
2 LU — ML 0,781 ] 0516 [ 0.205| 0.024
e O 01 01 0 O ]EGeR B =0.780 | 0.204 | 0.136 |_0.466
wnbd O | O O] O O MO = Hz\.A;T——E_gL,‘sH;AAf(m 0.777] 0.361 | 0.129 [-0.254
BN O O O] O O IATHS %#ﬂwshf-ﬁ—_ﬁ#uw;&u 0.759 | 0.482 | 0.292 | -0.081
B TR 0 O O O mEGE AR S2NE—hTII TR 0.755 | 0.196 | 0.004 | 0.344
mg ol ol ol ol o %E:MA% BRAL—AI®NG 0.754 | 0.367 | -0.179 | -0.463
s 01 010101 O loacatk TR M Mo B B s
L2 2t A A S AtE— A ) I ] X
9"%‘;’5‘* g S g E]] g ;:‘;;;E v”f:’“ ﬁgg?—ﬂﬁﬁffit\ - ~0.682 | -0.098 | 0.381 [ -0.271
£ EEs— @y ThL 0680 | 0.468 | -0.280 | 0208
1AM O o] 0O O | 0O /S ROENTHL wmo):u—mgw%u 0.671 ] 0589 0.389|-0.058
L S Ad ull WS RROL - REHTHEL 0654 | 06491 00791 0212
! ETA g g % g g wﬁ—g@\h—cm\ J:“U—tﬁ;'c'tgﬁ 0628 | 0450 0505] 0.180
gl O 01 0] 01 0 [#kea R ADENT— RS 20ENTHL 0612 04821 0452] 0.099
. —— DHH—ER 0)&6 0.581 | 0482 | 0.488|-0.121
eyl O O O] 01 0 @’Té B — =0.363 ] 0.107] 0.032 ] 0.196
%E% g El! g 8 g E:_‘Uf 9’4-)-\19& ’;Mdzjgrm\ 0.290 | 0925 0.039] 0.010
: AR AR 0.363 | 0.857] 00751 0.223
WworyaH O O O Ol O porhH o gxa g_x;:?t\ 0.284] 0844 0396 |-0.058
3 ; To—Hut-hn 0063 | 0777] 0100] 0519
@@‘f g g g g S Wd}\ gﬁ%gw?@—%g%gwm\ 0433 | 0760 | 0.250 [-0.183
;%{ St ol o oo @_ﬁf‘l Eﬂ%{gég;my ;f;u 0.628 | 0.629 [-0.001 | 0.251
£ & = A 0.219 | 0458 [-0.328 1 0.073
] O 01 01 0| 0O |FMch EEOE-BERITLED 0.136 | -0.056 | 0.919 ] -0.066
Ol O 0O O] 0O &b &«E\U—ﬁﬁ%b\ftxm 0.144 | 0.086] 09140126
oyl O Ol O BOHTAN L —FAaLL 0.308 | -0.053 ] 0912 |-0.073
HLMVZ ol ol o S g H:;(g,b\-é}m\ ﬂ"&g - TLEL -0.012 [-0.155 | -0.907 | -0.104
‘@,L Ol ol 0l ol olEaus & F%t& " 0.006 1-0.1881 0873 | 0292
DEN 0.052 | 0243 ] 0.863 ] 0.304
BARHA O | O Of 0| O B @af—Ué:LT——be—W:L%&L\ 0324 | 0.386] 0.796 |-0.138
fmEy 0| 0 0] 01 O [3REcd ERELE—RELL ~0.072 | 0565] 0698] 0.031
A 01 01 0 01 055 FToEJELE—CHOHLE 0.394 | 0491 ] 0.681] 0046
S O | O O O 0O s B —BERCELY —0.476 | 0,001 ] 0.656 ]-0.161
74 5 ARF G — ki 0.105 | 0.399 [-0.233] 0.820
Eeya 01 01 01 01 U i 2 T I =0.379 [-0.084 | 0.324] 0.742
s — T 0.527 | 05281 0.060] 0.567
(96) 35632 | 20.6/3 | 20361 | 7126
% (%) 35.632 | 56.305 | 76.666 | 83.792




64 i OIEESHEMPRPARE 5615 (1998)

4.2 RBFMREFETERANESR

D FE & (R AE) L B & GRBUER) ORIED 5, R BT
i B R IE T BREAMORRE FI2o0
TERZNRE AT 1,

4. 2.1 BKHEZBE(RBER
AAKBERORREFTHEI<HLARST L2 LZ
Ln> V)BT ROREBGREO EA3
MLETERSIRLI, RERPIT0. 837LFL, Zhboo
TAT b/ AT =T R ERE TR AN,

IREDTBL AR TV LW RIE A C D) F Bl &,

ZOERELEELRY, ROTHEBDOEL Y RBESR
NEETHDHLVIZEBNEFINT, DEVIBLD & T
T, ABEOBENT 2 LAWK TWS B OIS, B
REOBRBVBAEEZE TIRB LB IR,

4. 2.2 hEREFRTREHES

NEREZOREREF THESIAFIvsr—FAF
I TRV > VIR BT B4R R IR R R 5
OB ETERSIRLT, BEHZEIT0. 786&&<,
INEDTAT L/ BT —CIOREL T+ ARATES
LI T,

NSy, TFAF Il LM R R A0 120,
WAKEOEFORENRLEELRY, KO TH O
OHENBEETHIZENBRENT, U EOREENS,
I B BRSO A AU SN I E I Z NS ASBRY
AT, ZHEFEIZ B R OR N RE S TKES AR
AHTENEELRD, RERELEEICEIRET, $
BIE-TI, BENEBINTRY, AEALHEE LD
HEEENRINTVBRBNT AT I ThIEEDbR
B, DEY, EEO LR ORI H B E G T 55
BEHBTS T,

£5 BHLALTW
BLAOT RIERE R>=0.837
AT L |No HFIY— AO7 |RHEEFRE
1 " -0.160
2 S| -0.250
EZ0e 3 "+8 0.359 0657
4 L 0.638
1 & -0.084
wHoe | 2 ' 0.248| 0.604
3 L ~0.391
1 0~10% -0.275
2 11~30% 0.082
ROBR 3 31%LL E 0.269 0.553
4 5L 0.073

4. 2. 3 BREFRZRIRHBER
KARBEEOREBRF THEL B R0hR— BT
RS> EVIRBMICE T AT RERTIORLIZ, B E
BEIT0. T80LEL. ZNDDT AT L/ AFAY—TID
e+ AT, .
IREY, TBIEZRN e | BV AR AT DT, ED
BORENELEELRAY ROCHZEOHA NEE

=6 ¥ AFIvoR

HAFSuHlE REHEY R=0.786
7474 |No hTdy— A37 |RBEFRE
1 54 -0.410
2 B -0.520
3 B(&) -0.019

. 4 8(x5) -0.118
Ao AETIYI) 0,087 0.722
6 |E®+tB(RES) 0.678
7| BR+AE) 0.278
8 |BH+a(Rs 0.741
1 EEH -0.361
AAx |2 SE 30 -0.950 0.688
(B | 3 HE-% -0.050 :
4 TN 1.181
1 H -0.364
2 B8 -0.236
Z08 3 '+B8 0.405 - 0646
4 A4 0.600
R®T BESHE
BN REFRE R>=0.7801
FAT L |No HhFTy— 207 (RHEMFRY
1 i 0.290
2 B -0.269
Z0e 3 TH+8 0.497 0.765
4 EL -0.333
1 EEH 0.230
aias | 2 [CES: 0.686 0.726
(#8) 3 HE % 0.145 ’
4 (ITE S -0.927
1 B -0.368
2 & 0.210
3 B(E) 0.736
. 4 B(=&) -0.847
ANOe 5 | BE+B8(E) 0.145 0.663
§ [EE+R(RE) | -0447
7| BHE+R(E) -0.047
8 [FH+B(RE) 0.191




ANKR MRS - TR - LU0 - FEIRCC

THHIENBRSNT, U EOFERNPOLERTHE, KE
RIS T WIEZE O ZEPBDATIT LR RD 2T
TRP/FEETHIOBRQAREBEAT R THLRME.

&8 kRFR

Influence of Landscape Planning of River on Regional Landscape

65

DEYV TR OB T EOF NN, KREE2H TIRE8L RFIE RERHE R2=0808
o 7474 [No|_ #73U= | Ra7|mEBER
1 0~10% 0.181
4.2 4 XILEREEERBER ROBH [ —— 2 0817
T BERORERF THE<IREZR - HilER > L) 2 L 0,090
BB T AT R A RBIR LT, REMREITO0. 80 1 T G 0112
8EBEL, INBDTATA/ HTFY)—TCIOREMEL+ 5 H KER#R | 2 A A& -0.593| 0.755
B CER LT, 3 FH9¢ -0.329
&Y, TIRFERIEDIEIEAR R LU DT20 0, ko 1 LES 0.114
HEF N EHRARLEELRY, K TH I OKBEEO 2 i ~0.210
RENEECHBZLNEBMENT, S EORERLY, I 2 E’E('fg;) ‘gf;;
BB AREEFRLVEENEEL, Ao ldkizksd ANOe RETECR) 0:014 0.716
KEOFHE, MKROEEIZEAAMNLR O HEBICLES 6 | BE+a(xE)| -0245
R . KBS OB 2 IS ST 3L R B TH B 7 | BR+B(E) | -0077
OB BEREH THLH B ENT, 8 W\ +Ba(RH)| 0504
9 BMUUV—NIEETIRBERFET AT A
. {RAERE R B DIE L
HF RAL—F 143 24 3{i 44 544
WUOLDHD |RO@HE BAR(GhE) |BFEOHEE JtE EYne
58k bt BLAOTILY |ZDE EYMDE Bomia A& AL OE
ELHD BO@miE ZOE Bz (E) HEMDOE AN D&
A3 A0 BAE(E) |Z0R BEOERE |EFROEH
HER FEROHD [FAIIOE ey} BOmiA B3 (i B) KR
- 5 N ANOE EDE BoOERE |KEOESE |BIs0GuBH)
B2 0ni EOf Bls (e ) Ao KEOHEE |[BROEHE
5 g BOMG DR Blm (i B) FIilofd “OEIR BOERA
- BLL TN Bz (B ) | KR ANDE BOERE
IRFEL JROmIE KRR A& EAs(GhE) [N EE
prginid EX UL BEOHEE |[BOEHE ANNDE KER Az (E)
LIE R ZOE ANog BOEA TR R Bz (#8)




66 - - RITERFHMPEI®E  H615 (1998)

F10 ANDEEZEBRER

R ERBHEISER
BKEE EZOBEY. REE.GNIEE
T HERER | ANGE.AIECGHE)
o EREXR ZORE. AISGRE)
XILEXR _REE
~ BKEXR BERE. RS0, JnEE
spm XILEXR BOEGHE) BREE
BREE BREE
BRES KEE. BREE

§5 AERICHILIFERHIBRER

UL EORR, fRBICx T 25 Mo, SAER,
NERER, ERER. ULEROAICL-THESR
BIENHEEENT,

RBERERLBHFMEORNEERIITT, BAE
RREORPHEBNOGREELR T, TNEIRER Y
TNADOHEEDAGNBEETHLHIEERLTND,
HEREFIT. FIOBRLENFOME NEELR-T,
K EOEEVW R CEARORENEETHS
TEERLTND, MRERIT, ZToACEHIEOME RN
BELRS, INERBERVECERORENEETHS
TEEFLTWS, AL, EBERIFOEEIEE L
Ipoln, ZTRERERNICSEOFROEBEIEE THEEN
AZEBRLTWAER L 2o,

§6 MBREANFEEORBEFROHLE

U B EX . MR LG EROZERBBRESRED
AR IO A L, ME BRI TR0 0RE R O
HIEE ST TATABEE o7, D), REARE
Rl EXS NN OBE R UOERRE DO & FK O
REZENEETHAILERLTWE, HERIHE RO
EBoBROBENPEELR-T, 2L, BEROERR
EEELEDOKRE, >EVERNRICAAETI0RER
NEETHIIEELTLTNS,

§7 &
B FEOEREELDDEROIINIRD,

DR E8 (R E) oxt T3R8 MoOEE ST,
RAER] (HERER), KREZ IRV LE
FIO4S>ORFEIZ LA EREBEEINT,

2)MEh OB KR, KERCTFIIBLOBEEDEAE
DEBEERY, ABRKRIFINIKEOCOARENEETHLE
HrE N, o, BARAMREER AR EOM# B 28
HELARY, bR O EEEREETHLLH K
i,

3) W EIT, ATmOMREZOERR LICHDEDRE
BhotbEETHAZENEEINT,

DL EORER, ME TN EOEBENEELRY, &
REVERERVEBELINDHD THAZLNEE T
&7,

BE X

DR =4, mHE, MRED, WEAAFE, FHERT0
RBERICETAHAE -XKBIIGeRN) 2FHELT
—, BRELANETRERFIBEFRL=-EHr
RI¥EBEFEEMERK, 1996.

D)BEEE, WIRZFFA, g, 1994,

IEET=ZA, BT 2oL, AASEKTHS, 1995.

4)RET=4, Bl ¥, WX E, 1992,

5)AKEL, B —Z, EBEWSPSSIZLZE L BMEITIE,
B3CE, 1993.

(FERI0%E 4 H15H%1T)




67

I DKDRBHIZBET B3

(B Tr¥sEy) @l L
(BBsEHEHIERE) WO &S, miT
(REEMEEXSE) EH FHE -

%II;

(BATESSHEMZER) LK 18—
(BBRIXSTEMIFR) M Ri

Metabolic behavior of water in cities

(Advanced Architecture and Civil Engineering Cource) Shizue NISHIKAWA
(Department of Civil Engineering) Takashi YAMAGUCHI, Makoto ICHITSUBO
(Nagaoka University of Technology) Hideki HARADA

(Kochi National College of Technology) Shinichi YAMAZAKI

(Maizuru National College of Technology) Shigeo SHIKURA

Abstract

Metabolic behavior of water using in cities was studied. A survey of water supply control, management, and

consumption on the whole country and six cities, was conducted by a questionnaire and published statistical

primary sources in fiscal 1995. Amount of domestic water for the cities was estimated 80—150 m* man™- year.

Consumption of electricity for wastewater treatment by aerobic process was tend to decrease with increment of a

scale of facility, for instance, 0.4 kWh-m™ at 10%° m*facility*-year?, whereas, 0.2 kWh-m- at 107° m*-facility!-

ear’. On the contrary, sludge amount emitted from water treatment process was not related with the facility-scale
y Y g p y

and aerobic treatment methods, its average was evaluated 0.193 m*-SS-kg-BOD™'.

Key Words : sewage treatment plant, treatment efficiency, sewage sludge
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