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Mysticism in john Steinbeck’s Novels

(7Axyvrx) F Ia) G

Noboru SHIMOMURA

In the previous issues of the MEMOIRS (Vol. 9, No. 1 & Vol. 12, No. 1), I reported on “Mysticism
in To a God Unknown” and “Social Concern and Mysticism in The Grapes of Wrath,” respectively, as a
series of my research of Steinbeck’s mysticism. The present paper is supposedly a summary of the
future fruit of the research.

This was rewritten from the paper which I read at the 1st International Steinbeck Conference
held at Kyushu University in August, 1976, and is included as an article in Steinbeck : East and West
published by the John Steinbeck Society of America.

Soon after the publication of the so-called sociological novel The Grapes of Wrath (1939),
John Steinbeck suddenly became a world-famous writer. Essentially, however, he is not a
realist, but a romanticist. His romanticism seems to be derived from both his lineage and
environment. As for his lineage, his maternal parents were Irish and he repeatedly tells his
readers about the romantic temperament of the Irish people in East of Eden(1952).! As for
his environment, he loved the rural life of the Salinas Valley where he was born and brought
up, and in America and Americans (1966), he showed that he was very much interested in the
Indians’ mystic folk-tales in and around the valley.? Moreover, his romanticism seems to be
deeply rooted in the mysteries and wonders of the universe. Many of his works are so much
influenced by varying degrees of mysticism that to understand his mysticism is to understand
his romanticism and Steinbeck himself.

The mysticism in To a God Unknown (1933) is a clue to his later major works. The core of
this novel consists of the Joseph story from Genesis in the Old Testament and the Fisher
King story from the Grail legend. Jessie L. Weston, in From Ritual to Romance, has contended
that the origin of the Fisher King story can be traced back to the worship of the dying gods,
Adonis and Attis, in the ancient Near East whose resurrection supposedly renewed the land,
thereby bringing about good crops.® Even in the core of the novel we can see some relation
between Christianity and paganism.

As for its contents, To a God Unknown, far from being Christian, is deeply rooted in pagai:-
ism. The “God Unknown” in the title refers to the God over gods, long before Yah-weh.
Based on the relation between the highest God and man, the novel portrays Joseph Wayne’s
journey through hope, frustration, passion, despair, and agony to his union with the land and
the salvation of soul through self-sacrifice.

As for its structure, To a God Unknown is predominantly influenced by Christian and pagan

mysticism. In the novel are some of the most important symbols of Christianity : Abraham,
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great forefather of Christ, Joseph, patriarch of a great family in Egypt, and Christ, the Holy
Redeemer. The harsh side of Christianity is represented by Burton, while the compassionate
side is reflected in Father Angelo. Against Christianity, Steinbeck first uses Druidism as a
form of pagan mysticism: with the oak tree, and the mysterious huge rock in the pine-grove.
Another form of paganism in 7o a God Unknown is the natives’ primitive religion: their belief
that the souls of the dead do not go away to the Kingdom but come back into the earth, and
their dancing-drinking fiesta offered in supplication for rain.

Finally, Steinbeck uses Brahmanism and its belief that in the transmigration of the soul
the form of rebirth is decided according to the karma, the totality of deeds committed in one
life-time.* Joseph himself comes back into the earth and becomes the land and the rain
through self-sacrifice. Here we can also see the influence of James G. Frazer’s The Golden
Bough (1929) on To a God Unknown.

The relationship between Christianity and paganism can be illustrated as follows. The
narrative first introduces Christianity and then a paganism that includes Druidism, Brahman-
ism, and the natives’ primitive religion. Next comes a life-and-death strife between the two
forces. Christianity and paganism have a long history of severe and bloody struggle. Even
the lenient Father Angelo turns down Joseph’s request to pray for rain, because it is quite
at odds with Catholic dogma. But the opposed forces continue in strife. Almost all people
familiar with the pagan-like Joseph Wayne, his wife Elizabeth, his sister-in-law Rama, the
ranch-hand Juanito, and even Father Angelo, also acknowledge him as something like Christ.
Father Angelo murmurs to himself, shaking with fright, ““Thank God this man has no mes-
sage. Thank God he has no will to be remembered, to be believed in.’...‘else there might be
a new Christ here in the West.””® Here we can clearly see the fusion of Christianity and
paganism. Joseph, one of the novel’s most pagan characters, proves to be the most Christian
as well. In the peace and salvation of his soul, the difference in the forms of religion is tran-
scended into the sublimest ecstasy. He who has worked out his own salvation by saving
others through self-sacrifice, Steinbeck seems to insist, is to be called a “Christ,” no matter
what form of God he may believe in. Steinbeck’s mysticism in To a God Unknown is based on
the idea — not of Yahweh who is personal, jealous, and mean, but of a “God Unknown” who
is impersonal, generous, and magnificent.

In many of Steinbeck’s works some kind of mysticism exists; and some gradual change
in his interest in mysticism appears in his later major works. Generally, however, in each
work Steinbeck’s mysticism serves to help the development of the theme, and is well inter-
woven into the story. In To a God Unknown, the development of the theme — how Joseph workéd
out his own salvation by saving the land through self-sacrifice — is strikingly reinforced by
Seinbeck’s use of animistic mysticism. This reinforcement makes the novel mythic, unre-

strained, powerful, and magnificent.

Steinbeck first became popular as a humorist with Tortilla Flat (1935). In 1936, however,
when In Dubious Battle was published his readers were puzzled, suspecting that he had become
“red.” To be sure this is a strike-novel, but it reveals Steinbeck’s attitude, not of fighting
against the System himself, but of examining objectively the realities of the political strife
between the great land owners and the migrant farm laborers. His attitude is summarized
in Doc Burton’s remark, “...I want to see the whole picture — as nearly as I can. I don’t want
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to put on the blinders of “good” and “bad”, and limit my vision....”¢ In the short story “The
Raid” (1934) published before In Dubious Battle, we can feel the author’s implicit sympathy
with the new party man who says, “Forgive them because they don’t know what they’re
doing,” not with the party veteran who says, “Religion is the opium of the people.””

Though Steinbeck seems to have had some interest in socialism, he never was an indoc-
trinated socialist. He first showed his concern and sympathy toward the weak and oppressed
{rom the lowest social stratum in The Pastures of Heaven (1932) and Tortilla Flat. Later his
concern and sympathy shifted to the poor migrant farm laborers in Ir Dubious Battle, Of Mice
and Men (1937), and The Grapes of Wrath. In The Grapes of Wrath, however, he shows his most
vehement wrath against the social injustice which violates human dignity. His social concern
finally becomes so intense that he predicts the advent of some social reform. Out of his social
concern comes his rage against society. The rage reaches its climax in The Grapes of Wrath,
when Steinbeck describes the great {and owners limiting the acreage under cultivation and
dumping produce on the ground in order to keep up the price, while so many migrants are
starving. Amidst such adversities, the jobless migrant farm laborers have to organize in
order to protect themselves. This need for community and solidarity is summarized in Mrs.
Wainwright’s remark “Ever’body’s in the same wagon.”?

And yet Steinbeck’s social concern in The Grapes of Wrathis also accompanied by some
kind of mysticism. The title of the novel itself suggests “the great winepress of the wrath of
God” (Revelation 14:19), and “Joad,” the name of the family, seems to mean “Judah.” The
exile of the Joads from the South corresponds to the exodus of the Israelites. Several names
of the main characters have biblical significance: Jim Casy ( Jesus Christ), Tom (Thomas,
one of the twelve disciples), Rose of Sharon (“I [Christ] am the rose of Sha’ron,...” [Canticles
2:1)), Noah, and Uncle John (John the Baptist). There are also some direct quotations from
the Bible, such as “Two are better than one, because they have a good reward for their labor
....7% (Ecclesiastes 4:9—12). Besides the examples of direct quotations from the Bible, there
are numerous biblical parallels and similarities. Therefore it is obvious that Steinbeck used
the Bible as a source book for T'he Grapes of Wrath.

At the same time, however, we notice a questioning of traditional Christian doctrine.
First, Jim Casy rejects the idea of sin, one of the basic concepts of Christianity, saying, “...
‘The hell with it! There ain’t no sin and there ain't no virtue. There’s just stuff people
do....””* Next, Ma, Tom, and lastly Pa reject Uncle John's overwhelming sense of sin, saying,
“We ain’t got the time for your sin now....”'! Casy also states, “I figgered about the Holy
Sperit and the Jesus road. I figgered, ‘Why do we got to hang it on God or Jesus? Maybe, 1
figgered, ‘maybe it’s all men an’ all women we love; maybe that’s the Holy Sperit — the
human sperit—the whole shebang. Maybe all men got one big soul ever’body’s a part of.’...”1?
This remark of Casy’s does not stop at the rejection of his Christian sayings, but goes on
beyvond it to suggest something like transcendentalism by the phrase “big soul.” This kind of
mysticism seems equal to the fifth and last of what Warren French calls Steinbeck’s “five
layers,” — the state of “pure consciousness.”*? Casy further remarks, “... There was the hills,
an’ there was me, an’ we wasn’t separate no more. We was one thing. An’ that one thing was
holy.... But when they’re all workin’ together, not one fella for another .fella, but one fella
kind of harnessed to the whole shebang — that’s right, that’s holy....”%
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This lesson from Casy’s thought, solidified after his many experiences in life, is handed
down to Tom. He tries to comfort the troubled Ma, saying, “... Then I’li be all aroun’ in the
dark. I'll be ever'where — wherever you look. Wherever they’s a fight so hungry people can
eat, I'll be there. Wherever they’s a cop beatin’ up a guy, I'll be there....”!s This climactic
remark, which fuses Steinbeck’s social concern and his mysticism, reveals Tom’s resolution
to follow his moral teacher Casy, the proletariat Christ-figure, as a strike-leader. Ma Joad,

‘learning Casy’s lesson after Tom’s departure, now realizes the imperishability of the people.
In this way, the dissolution of the family, which Ma has desperately tried to prevent, is
balanced by her growing sense of community relationship and solidarity. This sense becomes
so overpowering that even Rose of Sharon, hitherto considered the socially and morally
weakest Joad, gives her own milk to the starving man.

To show all of this diagrammatically, let us first picture Christianity and then the
rejection of Christian doctrine. Then, going beyond Christianity, we see something emerging
like transcendentalism. Finally, there comes the merging of transcendentalism and the sense
of human relationship and solidarity arising out of social concern. This social-mystic lesson
is handed down to Tom, then to Ma, and to Rose of Sharon. In Rose of Sharon this lesson is
fulfilled when she returns her milk (life) to life.

The central mystical problem of East of Eden (1952) is centered on a modern version of
the story of Cain and Abel in the Old Testament. Following what Steinbeck called “my C-A
theme,”*® the main figures are classified into two groups, the Cain and the Abel characters.
After the desperate struggle between the groups, the central figure, Adam, narrowly gains
the salvation of his soul. And the very person that guides Adam to his salvation is Lee, the
Chinese servant. In Jounal of a Novel (1969) Steinbeck tells Covici about Lee, “He is a philoso-
pher. And also he is a kind and thoughtful man. And beyond all this he is going to go in the
book because I need him. The book needs his eye and his criticism which is more detached
than mine,”!” but he does not make it clear whether Lee is a Christian or not. In the novel,
when Lee is asked by Samuel Hamilton whether he is a Presbyterian and understands the
story of the Garden of Eden, he replies, “She (Liza) thought I should be something, and
went to Sunday School long ago in San Francisco. People like you to be something, preferably
what they are.”!® On another occasion Lee says to Adam,“I have no bent toward gods.”!?

And yet Lee highly praises the glory of man’s free choice of his course, saying, “... But 1
have a new love for that glittering instrument, the human soul.... It is always attacked and
never destroyed — because ‘Thou mayest.””?® Actually, Lee is enjoying his life of unrestrain-
ed, free will, most unnoticed as a servant. Moreover, there is the curious episode of the four
old Chinese gentlemen who have studied the story of Cain and Abel for two years with Lee.
When Lee is asked by Adam whether they believe the Old Testament, he replies:

“These old men believe a true story, and they
know a true story when they hear it. They are
critics of truth.... Confucius tells men

how they should live to have good and success-
ful lives. But this — this is a ladder to

climb to the stars.... You can never lose

that. It cuts the feet from under weakness and
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cowardliness and laziness.”?!
This remark suggests that Lee and the old gentlemen are fundamentally Confucians as most
of the Chinese people used to be. And at the same time their attitude toward life is Taoist.
Lee’s following remarks afford one more glimpse into this philosophical posture:

“They are fine old men. They smoke their two

pipes of opium in the afternoon and it rests

and sharpens them, and they sit through the

night and their minds are wonderful....Oh,

they were perfectionists! They went to the

root of the matter.”?

“But I (Lee) take my two pipes in the after-

noon, no more and no less, like the elders.

And I feel that I am a man....”?

East of Eden describes Adam’s progression through Lee’s guidance from mere goodness to
his salvation. For instance, soon after the twins’ birth, Cathy deserts Adam and the new-born
babies. Adam is so shocked that he does not take care for or give names to the babies.
Through Lee’s instigation, Samuel Hamilton strikes Adam into an awareness of the twins.
About ten years later, Samuel again tries to shock Adam out of his moral lethargy by inform-
ing him of the truth about Cathy. This blow actually begins his awakening. Now he sees
Cathy as she is. Even when he is told by her that the twins are Charles’ children, he is not a
bit upset. On his drive back to his ranch from Cathy’s whore-house, he finds himself saying
aloud: “I'm free, I'm free. I don’t have to worry any more. I'm free. She’s gone. She’s gone
out of me. Oh, Christ Almighty, I'm free!”%

Later, seriously shocked by the news of Aron’s death, Adam suffers a stroke and lies in
bed nearly unconscious. Though Caleb confesses his sin to his father, Adam’s eyes seem to
pursue him. Lee desperately pleads with Adam, saying, “Your son is marked with guilt out
of himself — out of himself — almost more than he can bear. Don’t crush him with rejec-
tion.... Adam, give him your blessing. Don’t leave him alone with his guilt. Adam, can you
hear me? Give him your blessing! ”?®

Lee finally succeeds in his desperate and persistent persuasion. There comes a whisper
out of Adam’s struggling body and he says, “Timshel /” Having reached his salvation of soul,
Adam falls into a sleep.

As we can see, at first the interpretation of the story of Cain and Abel is given by Lee
and the four old Chinese gentlemen. Secondly, Adam is awakened to his spiritual needs and
responsibilities by Lee. Lastly, Adam is guided to his salvation by Lee. Lee and the old
Chinese gentlemen are too Chinese-American, so they do not look like real Chinese so much
as Steinbeck intended. They are still meant, however, to represent Eastern philosophy.
Therefore, we can conclude that Christianity, greatly stimulated by Eastern philosophy,
leads to Adam’s salvation.

In East of Eden Steinbeck thinks of this world as the arena where good and evil confront
each other. He remarks, “I believe that there is one story in the world, and only one, that
has frightened and inspired us, ... Humans are caught —---— in a net of good and evil. I think
this is the only story we have and that it occurs on all levels of feeling and intelligence.”?¢
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The Winter of Our Discontent (1961) is also written from the same view-point. In East of Eden
the main characters are classified into two groups, good and evil, but Steinbeck explains
that even the cursed one with the capital letter “C” like Cain can be saved by the free choice
of his course. The Winter of Our Discontent, with its contemporary setting, describes the con-
frontation between good and evil within the mind of one individual, an educated, sound, and
somewhat puritanical store-clerk, who is surrounded by the prevalent morél degradation.
QQmpared with the allegorical East of Eden, The Winter of Our Discontent is realistic and contem-
porary. The fact that this novel begins on the morning of Good Friday in 1960 and ends on
the day after Independence Day, seems to suggest some Christian-patriotic moral. The fact
that Ethan with the family name of Hawley (holy) suffers temptation on Good Friday also
seems to be very significant. On Easter Sunday morning, however, he feels renewed only
because he has resolved to become rich by unfair means, temporarily throwing away his past
moral righteousness.

He nearly succeeds in his foul attempts, but on the day after Independence Day, the
combined problems of Danny, Marullo, and Allen, and Ethan’s sense of their various guilts,
drive him to his “Place” in the sea intent on suicide. Just when he tries to take out the razor
blade, he notices that he still keeps the talisman that his daughter Ellen badly needs. In order
to keep Ellen’s light burning, he decides he should go home to return the stone to her.

The Winter of Our Discontent is predominantly Christian in tone, though the Biblical stories
of the Passion and the Resurrection are inverted in purpose. We should not, however, over-
look the influence of paganism. There are many factors that tempt Ethan to evil, but it is
Margie Young-Hunt’s fortune-telling that plays an important role in his psychology. Also it
is the talisman that induces Ethan to his real moral resurrection. Putting aside the issue of
whether he is killed by the waves or not, it is the talisman that helps him to achieve a moral
resurrection.

As mentioned so far, Steinbeck’s religious and moral quest for salvation which began
with To a God Unknown is also a factor in his later major novels. In T ke Grapes of Wrath this
attitude has some relationship with his social concern. In East of Eden Steinbeck insists that
even the cursed one can be saved through his free choice, and in T he Winter of Qur Discontent
he stresses the possibility of man’s moral resurrection through the free choice between good
and evil.

Each novel, however, has a different type of mysticism, according to its theme. All the
major novels have both Christian and pagan elements, but the dominance of one over the
other shifts gradually from paganism to Christianity, especially after T he Pearl (1947) where
the story is deeply influenced by the guilt of man.

In summing up, Steinbeck’s mysticism in To a God Unknown is the world of overwhelming
animistic mysticism. In The Grapes of Wrath, it becomes nature mysticism; and in East of
Eden, symbolical, Christian mysticism. Finally in The Winter of Our Discontent, Steinbeck turns
to a personal, conventional Christian mysticism. Steinbeck’s attitude of accepting God does
not change, but his idea of God shifts from a pagan to a Christian conception. This final goal
of his faith is also suggested by the following remark that Steinbeck made in Travels with
Charley (1962):

The service did my heart and I hope my soul some
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good. It had been long since I had heard such
an approach. It is our practice now, at least

in the large cities, to find from our psychiatric
priesthood that our sins aren’t really sins

at all but accidents that are set in motion by
forces beyond our control. There was no such
nonsense in this church.?

The above seems to show that late in life Steinbeck became more and more conscious
of the responsibility of the individual and the guilt of man — it was a sign of his deep insight
into and profound understanding of humanity, even though his later novels are less valued
from the literary point of view.
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Studies on the Eccentric Profile Cam with a Reciprocating Follower (Report 2)

———Flat Plate Follower——

Hironori ITOSHIMA

The profile of the cam is an ellipse and the pivot of the cam is offset from the center of the
ellipse. The reciprocating follower is a flat plate follower and the inclined flat plate to the
stroke of the follower is used. The curve of the cam is expressed in xy coordinate.

The motion of the follower is analysed. The maximum acceleration and the maximum specific
sliding are examined.

If the lift of the follower and the specific sliding at the end point are specified and if the
accelerations of the follower at the starting point and the end point are specified, then each size
of the cam and the eccentricity of the cam are obtained. In this way the best cam can be de-
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AT g 40 p= —0 TR0 —0 ) --(13), (14

A B Gy vy po Rreosdp (), A
TR B 6 TG L, RADERATHIEERR LB S

dB _ L dd o @b {Rr?+c(Esind+Rrcos8))

de =F de ’ F= a*Rr?sin 2+ b (Rpcosg + ¢ )? (15), (16)

KZK(6)% 6 T THE, alz—ER»HRAD L D RAIED NS,

B 0 L :
do =1, 20— 2 an, (s

R(D% ¢ T LT drh/di Zkdus

dh 1 { dRr

df = sina di

dp

T ,)}

Lfeh, ThizX(A3), (15, UERATHIRAD L S51Z/ 5

sin(8+4d)+Rr cos (B+43) (

dh _ _ Esin(B+6)+Re(F+1)cos(B+4d) (19)

dé Fsinax

3.4 EEEOMEE

CERIE O DIEERL d2h/dtt =0td?h/d0? THHDOTRADE 0 TS THIETKRD LB, Th
\ZAL dE/dO, dF/d0 %R DHLENRH D,

Z1D% 0 TG THERANME LR 5,

dE do b [ a(a?—bt—c?)(c*—a)sin?j
deé de’ 4 < (A—c?sin%4)3
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_2(a®

a(a?—p2—c2)cosd

b_b )(E 08§ — Ry sind)sind + {b€+

~

_ 2a*=p?)
b

A(16)% 0 THTTHEREAIEGL R D,

dF _ . dd _ 1 [ate?
~ T df 0 @*Re’sin 20+ 5 (Rrcosi+¢)? | F

S

{2E(Rr+¢)+c¢(G—Rr)sind! +2a*Rrsind( E sind + Rr€0sg)

(A—c%sin%d)s

‘Rr cosa} cosg—2(a? —-b2) sind Cosgﬁff e (2()), (21)

+2b4(RT COS5+€)(E cosg— Ry Sinﬁ)? ...................................................... (22>, (23>

weKAD% ¢ TS T Y

dzh_ 1 [ dE
d6*  Fsine | 46

51n(ﬁ+5)+ Ecos(f+4d) <~—§~+-~¢~5~)

¥ { dRr +1>+RT~%’} cos(B+8)—Ro( F +1)sin(B+5) %

<a’,@+ dF dh K

dﬁ) _+__d_0_ dﬁ sma\ ..................................................................... (24)

im0 T, ZriesAD, (18), (20), )AL TBETHIERAD L 5%,

Lh_ 1 o R(F41)7) sin(B4d)
d? Fisina ’
) . . dh 5
+l2E(F+1)+RTK}COS(;5+0>+KSIU“ ................................................ (20>

de .

§ 4 HLOHEER

71 A DHBLFIIRATE LR TV 5
dXr \? dVr\2\3

{< 40 ) + ( 40 ) }

dzxi dlr _ dxr dz)’T

dot 46 do  do?

Or=

I o TR(D% 0TS LT ERTRA L TEETHITKRRD L 51278 D,

(L) + (RT%Z—)Z}%

Op=— T 2 e e (26)
RT%‘dé ) e (dRT) do | p dRr 4% _, d*Rr o
dl dg db" do do* de* 4o

Tuz(3), (8), COERRALTERET IR BOI S,

3
o :_<E2+RT2)2
" Ri*+2E*—R7G

§5 & Y =

FEEPWEBEZ b0 A LEBE O ) £h 0., 0 LTI &

Nnb:

EVIE

Bl

EZ) el

............................................................................................ 27

L hkAcHELD
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TP _ TP

[ o, —TP
TP %D HZER TR TEMSTICRT 2R & EBMOREE P &ThuE PRBERG [y
DT, AP=dh/d0 THY, LAPT=180°—a, LPTA=90°—(180°—pB—3) 7/ b L PAT =90°
—0+a—B L HDT, APAT Wwx\\T TP IKRD I 57 o

gy =

........................................................................... (28>, (29)

_ ) 2
TPZ\/RTZ'F( ZZ > —ZRT%Q* COS(90°——5+(X—13) ................................................ (30)

$?=Re*+ AM?—2Rr AM 08 [5—(90° +6)}, AM=Rrsin(3+0)/sine --ooooeeeeee. (31), (32)

LT DT, SIERAD LS D,

sin?(B+6) _, sin(f+d)

/
5:RT\/1+~ Sinza 2 sine - COS (0_(....5.-5) .......................................... (33)

FZFEL, 62>0+90° DEEF 5>0, §<O+90° DL E <0 TH Do

§6 ROE - ORTE

K1ofEH» sicsnT 6=0° $bbBEETROKREBITRT H2HBHEOHEIRLREEY 05 & THUL
Pp=b%/a LisBM, a>b DEXRLE ¢ DRE XL c=a—0p ThTFHEEDR, L ¢ VNN
EE BT OBAL b 3B AWHEAT LD, Lo T

C%{(ﬁ—bz)/a, @) wevee e (34)

L hH, MLICRWT 6=180° DBEHEGIREOMBICT 57201t AD>AT Tl
HRdk, LU b>a OBEITIL ADKAT DBEY4L, TEOBFTANEREL DI E03B 5.
AD=a+c¢, AT noz=0p=b%/a 75

a+c;b2/a, cg(bz—ﬂ)/a, D @ v (35)
Lich, a, ¢ BMEEINICHED b OFFIEA(B4), BONLEAD L 5icis b,

/z?(a%f;)%b%/aZa—T) .................................................................................... (36)

§1 &% & @
EBE O MBER /T HTILY 7 P HAE—THLILETHHO T, RAD LD

gz,HszmcL ...................................................................................................... (37)

LI AHDT, 4 H=1, a=90° O L XL ¢=0.5 L5, LT a=1 DELHERB6) LD 1.2247=>
p=>0.7071 t7c b, W21k H=1, a=90°, a=1, ¢=0.5, 5=0.6, 0.9, 1.1, 1.3 OBPEOEXT
BOEMHBEL RO L hRkDd, o XHECHECAZLDT, =06 OBSIHLMT EBNALKD,
b=1.3 DBEIT h>1 L2 LD, a=90° OBEFIIR O FRIIAX LR MB L s
THE

X 3:i% a=90°, H=1, ¢=0.5, 6=0.7071, 0.9, 1.1, 1.22470 4 DITD\T d2h/d0? %KD
72bDT, FHEBENC L THGTERED, 5=0.7071 OBEIL 6=0° THhbbEXITROBEBICE
WC dPR/dOP=0 ETch, THIEBEOMBROEY » AOREREYE LS LD, b=1.2247 DY



14 ‘ ETERSEMYRIEEE F12% $28 1977)

H=1. a=1, b=06~13
=05 a=%"

0.8

: b 1O b= 1.2217
0.6 B d_E;,_D.S
L i d6° (.61
0.4} I 04
L | 0.2
02k 6 {1
- 1 ~0.2
0 ] ~0.4
EY 0 5 N 120 150 18 t(o}g b= 0.7071~ L2247
ol =0
B2 a=90°, H=1, a=1, ¢=0.50%% K3 a=90°, H=1, a=1 DK bKTS
B b 15T D REBETOZEAL AR d*h/d6*

HiX 6=180°, T7bbEETROKED T d2h/di*=0 Lith, Z LD EO PR R &
LB E LI s,

HALRIDF—2DFEDH ADIFHVHR 6y X6
RN R L7 DT bpin D EZIESTEOKSE
7071~ 12217 b=0.7071 THRRELD, bpar D& ZIITEROET CTHERADE
. BEBHT DD,

R 5K 3 DHEOHBHOW H R o, HREIE D
SERR E oM S OME FITRGD LD sERDTRL
7o DT, 6, ELTIE 5=0.9 OBFBEIEDL XL,

A A > 8 ox
LU | I (]

LS S - —

g

=
T
S

b=1.2247 OFEITREN .

K4 H3DH2DiEHEK 0

o}
2y b=0.7071

0.2 0.4
s

K5 K30BEOREEHDOEY R o,

§8 FETEOBALKRAICHITIMEELBY E

FEBHE O ML 3 D X 5T B ARKRINEE OB RO B LN AW 0T, RETR
DM B A DDINEEY T~ 5,

8.1 EFETHEOBALERED dh/do?

(2602 6=0°, 180° ZARA LEEH TS LK ED d2h/do? (FRED X 57 %o
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’ RE  BEROTERM Y 20W%E G 28)
oo dlh Al e
§=0% dor asina (38)
2 2__12
d h a b +a__€ ........................................................................... (39)

0=180°, 07 Tend

WEZ D dPh/dO? DIEFHMEORI A KD IUT

[ i 2(: el B R R R R R R R I e

daz | 5=180° = “sima ~ (40)
Y o THBED |dPR/do? ] BT TIUTK SO F T s#EmL

. s
Ligh, —EfHEH /DT LB D,
THERY, FlexOMEle i,
8.2 HEITROERELEADHTLDFYE
180° HAAT XA 2D HE 0,
BaHC) e, (41), (42)

5:007 alzﬂab_zc) , 5:1800, gy == b_Z ...................................

BRI DHD A FEDOBEIODDBEDHERI ADEHHE 0 NRKEX VI EDbh 5,

8.3 FEXTROBEALKEOHEMOBY E
180° A THIERBH OWE DR 0, ZIEKRD L 51785,

(28, (27), (30 6=0°, FRAD X 51278 B,

K(29), (27), (30)iz §=0°,

—ne __ ala—c) —180° _aCate)
0=0% Gr=—nT gy, 0=180% demoTo (43), (44)

§9 HLOBYERDIEF
E—R1IZBTDENCE L b ilIRERIVNT, R4, (42)X b DEDOFHMNB

9.1 a>bh OBE
FIDBORNIKICNDT, DEDHLDEIHRop HIFETDHERUDEXUD LY pIXKRRDO L5
'\—)j(&bbh%)o

= jaate) _ JaCatHsine/2)
b_J G1p _J J1p (45)
IhE a>b WRALT o1p, a%RDIUL
Hsina Hsine AT Bttt (46), (47)

JID>1+ 20 ] a 2(0.1D_1>
Gt a>2.165 &

b, Bzt H=1, a=60°, a=1 OBE 0,p>1.433 Lich, 0,p=1.2 OB

85,

9.2 a<lob, a=90° DHPE—
HEADWFOR 6¢, 015 BRD D,
Oc=a—90° b

tan(a—90°)}
TP _ blb+ctan(a—90°)} 50:180(:_[[&[1_1#1;" ......................................... (48)

o ==
1e="g, a? ,

1ZRBNT, C,ESOHMRBLENB.DLY L/t CE AD
R 6 (@i BT CHDOBMEIEE pc=a/b, TD=h+ctanf,,

(bWZ3\ T, Pp=a?/b, TP=b—ctan(@—90°) 7 HERANEBLN D,

— p— (SN}
b{b—ctan(a—90°)} Sg=—180°+tan-1—2 O (49)
¢

’

gi1g=
1 a?
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B6 C, EFCRITAHEVR 0., 018

a>90° DEHIL 010>0,5 LIRHDT, 010 HIFERAUTL LR, BADED R 0. (TFR
I8 kEeD, a5 ThHERDACIIRUTPEFR L CRRIVEDR 5,

b:% {1/6 2tan2(a_900> +4azalc~_gtan(a_90°)} et e e et e ety (50)

Ladiz e BR(AD X Y RDHEN ZD T, ZhrRGORATIIE

1 cosa \? (e
b='“—2— {J(_HQ ) +4420']C———Ii2—a—} ......................................................... (51)

Lileh, IHIC a=90° OHHFLITRAD LS5 D,
CE=90°, b:‘h/ﬁ ............................................................................................. (52)

#1LiX a=90°, H=1, ¢=0.5, £ at% o0 X35 b DEZRT
b>a Oz LD

T Ireosa N T o8
é, {\/< HZOS&) +4a2010—‘H$‘}>a ......................................................... (53)

EBRTIE b>a Lin B0l BB 0,0 L alIRARD L 5T B,

H sinatan(a—90°)

ot _one
ore>1+ e a> H sinetan(a—90°) (54), (55)

2(01¢—1)

Bz H=1, a=120°, a=1 OBE 0,c>1.25 L7cbh, 0,c=1.2 OFEIE a>1.25 Lin b,

x1 a=90°, H=1, ¢ =0.50845DbsDfE, b >a

N 0.8 | 1.0 ‘ 1.5 2.0
Gic N :
1.2 0876361 | 1.0954451 1.6431677 2.1908902
1.5 | 0.9797959 1.2247449 1.8371173 ©  2.4494876
2.0 11315708 1.4142136 21213203 28284270
3.0 13856406 17320508 | 2.5080762 | 3.4641016

9.3 a<p, a<90° OFPEF—C . EHDOIFEH R o1¢, 015 ZRDIUL

Ulc:'*abT{b—Etan(90:—a)}y dc=180°—tan~! i ................................................ (56)
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01p= -l b+ etan(90° —a), dp=180°+tan—t-d 57

PEHLNLDT alH® DEFEIL 01520, LI8hH, Lo TROEDABRAIED R,

7 W R
b=*1* {,\/( ﬁEOS“J +4azaw_,ﬂfosa }' ALOOC, A< fprevnrrmrramrnnnemmereieeeaeaes (58)

2 2
T2 THRGMD alb D 015, aZRDIUX

- o E>1+ _H sinatan(90°—a) H sinatan(90° —a) a<90°, alpreen (59), (60)

2a ;o a>n 2(0o,5—1)

HNMEHR, Bz H=1, a=60° & L a=1 OEH 0,x>1.25, 0:5=1.2 OHEHIL a>1.25 Lic
%o

9.4 BEOERA ax90° OFZSOEHES

H=1, a=60°~80°DH&HDOFHHEZK(59), (60)TKD
PRbOEETIRT, COME DG EDBEN b>a Lig
BHo L L a>90° OBE b>a Tr Alcdiziki(b4), (55)
mb gy ODIT o0 BIETHEIGDOT, R7IEE
WY @=120°, 110° OBHFTIXTATHh ¢=60°,
70° OFEEMEHL, o DRDIT o1 KAGIUT I,

KB L H H=1, a=60°, ¢=0.4330127, b>a Ta=
0.8~2.0 ODBED b DEXFE 21T, 6,z=1.2 T a<l
1.25 OFEHik b<a Lis BIcHTAZI TV TaV D5, L L
a>90° OFARGOEFEAL, 01z ORI D ok A, FlzE H=1, a=120°, ¢=0.4330127 ®
BRI b>alc 570D b 3FE2 LE—C/ b, T L CanRGCRATIE6,1z=1.2Ta=0.8,
1.OpEEpizR2D ( ) OfE LT b,

B7 a<90°%45%2TCa Lo eDIRE

*x2 H=1, a=60°(120°), ¢ =0.4330127 ® b D, & >a

\ a i . ;
0.8 ! 1.0 1.5 i 2.0

oig | - ) ! -
2.0 1.0132552 | 1.2947271 2.000000 ~ 2.7061879
1.5 | 0.8627373 | 1.1061072 |  1.7163650 |  2.3276771

1.2 (1.0102260) | (1.2275539) |  1.5220153 = 2.0694532
i | :

H8it#E1Da=90°, H=1, ¢=0.5, 6,=12DEEDK a L biZ L% d*h/dO? Lo, % 6=0°~
180° iz oW TRT, A bho, M E X Mo B E d2h/do? (X a DIEIVN S WEMB G L 2 Clh S, #&
B A /A0 L X L IFRORPTREREY & B\ H ADE Y Rz OV TH 2T apikE L
BRERODNECD, a=0.8DHH Cimar=1.42 L70 D, ZOBENRLRIFTH S,

KoitE1D a=1.0%FELEZODBED a, biT X5 d h/d0? & RDI LD To, DFEIVNX R
RO dPh/dO? DVNE {Te B2 LD, o BREVCEMEECEILLAREL, WHRIRERLD
DTLELIee EnTa, 6 IZPIWHRIOMN a>c THEZ EREFLL, ¥ A0EE{E5 L
b AR ULTE

K10z 3\ T a=1.0, 015=1.208F D a=60°, 90°, 120°DHED d2h/do* Lok §xF L TR
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Gy

d’h
af

oo

H8 #E1Doe=1.2085Ddh/do* & o, K9 F£1Da=1DBFGEDIh/d6°

i

“aet a2

2.0 1.0k 120
1.6 0.8

90°
1.2 0.6

60°

—0.4

—0.6

B0 H=1, a=1, 0,g=1.2, a=60°, 90°, 120° D d’k/dh* &t o;

Wize ZOMML a=120"° DBEEIEED G0 b o1 FEFICRER S HEMNAD S L (gl all
90° NFDOFNI T bt adhRD/MNCTH EED S 2S5k &7 5O THRAFHED FHdpas
<30° 12T A BITE a>60° DRENH D,

a=120° DG a=1, 5=0.9775539, ¢=0.4330127 & T i o:c=1.2 L7 b, a=60° DFH D!
High & 0=180° %l L U CAEGNMIT/ D, §=180°Top=1.6%,72h, DEDOHIKERD, THh
1 aS>h M BENTH B, E2CEWT 01z=1.5 DEEILHET a<lb 2255 a HVNE O EIEET
BHTH5.

§10 FETROBRELLAOMEENEFLVEE

A(38), B I NEXITEDOMWEE 0=0° L& =180 D d%4/d0* DX ELXEL { THIX a=b
T o TRODMR D 2 78 %,

i d’h _H d*h L
\d02> 5=0°" 2 (daZ) 3=180°" "2 (61)

L ah, FAlRA 2BV T a=00° DB IIICREY L T30 Tax00° it 20 THTh, 7 4
LD 45 B,D,C,E DEZEEDIE L3I (41), (42)EK(48), UD L hkRD L 512/t %,

op=(a—c¢)/a, o,p=(atc)/a
o,0=[a+ctan(a—90°)) /a, ¢0,5= {a—ctan(a—90°)}/a

K1l H=1, a=b=1, a=60°, 90°, 120°DFED d?h/df? b o, % To 02Kk L TULIR(62)0s
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a= 60
1207

L1
300° 340°

11 RO S 20 d2h/do* & o,

LERIMELN L. Hab a DB 5T 01me=1.5 L7 H @=60°& 120° 1 6=180° 1=x%f
Lfﬁﬁiktﬁ%o

%3 H=1, a=b=1 OFELARY 2DWEH &K g,

a | ¢ . aip gic ! d¢ op  oum og
60° 0.4330127 ‘ 0.567 : 0.75 113.413° 1.433 I 1.25 246.587°
90° 0.5 0.500  1.00 116.565° | 1.500  1.00 |  243.435°
120° 04330127 | 0.567 | 1.25  113.413° | 1.433 | 075 | 246.587°
! B : | i - I : B -
&h
et | He1 ey o a= 06 i
0.8 a=b=06~20

/\\7,@ e=0.7 416

c = 0.4829629

a= iy

0.6

0.4 o8

0.9 0.4

B2 a=75°, H=1, a=6=0.8~2 D J*}/d0* & o,

K11 Tt a=b=1 & Lzt a=b DEDOTILIZ X o T d2h/dO* & oy INED X 5 1CBALT 2 0% 12
2R H=1, a=75° a=p=0.8~20BEDd*h/d0* % =T 036 h BALIZ e\ e LA L Grmar (IS
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Te D BALT H 05 a BNRE VR Oimar (XN ETR D Z L D550

§11 FETEORAOMEEEZT LT 25E

3, 5.2440442)

{4.7434164)

6=0, d?h/d0?=0 DEHITRUDPS

2
T

b:]/‘za_T) ............................................. (63)

1+

b, Einp<a b s, MIZtH=1, a=90°DHED b

a,b OBFRETT, FlaiE a=90° H=1, a=1, 2, 5 4 AT
DBE, b=0.7071068, 1.7320508, 4.7434164 %+ 7¢ b X14 LB ) BRomEELE:
ik, dPR/dOF Loy, ZORME e BREGE d2h/ L Saaras)
d0tmar DVNETR D, BEDe DN ETC D, r
N N {1, 0.7021068)
RIS PR b Doy B m T2 a DR E W Lo AN X {78l . . ! 1 ;
i i 0 Dk RT S o v F,3 40
B13 H=1, a=90° D a, b DR
3.0
h H=1 )
Lok c=10.5 "5
L a= 9 a=1, b="0.7071068
& a=2, b= 17320508 /
08 y
1.2 0.6
1.0
0.8 0.4
0.4 0.2
0 0
—0.2
—0.6
—1.0
B4 H=1, a=90°DHEHED b, d*h/d*, o,
§12 FETEORADMEENZEORS b em LD
- - b= 4.7434164
b= 0.707 . 108,
3=180°, d2h/dO?=0 DBEHR(ANE u s B SN Ao
- 6 IS‘Jé L 180 160
bz]/d(d—{—t) ............................................. (64) s i

Eleh, Bizb>a btleb, K13ica=90° DBED a, b
DEARE IR LTV 5,

K161z H =1, a=90°, a=1, 2, 5DBLED d*h/do &
G B IR T dR/dO% ez WHIRIERUTH DD, aDVNE N E O DRE LS. MITZZ OBED
W Do, R ECR LA LD TaRNRE NV Ea K ETR D,

180 e L

002,04 06 0 02,04 06
B15 REBE LD D K g,
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B16 KADINEENZ OB E DI R/0* & o,

" 210° L oa=1

b = 0.9775539%
c = 0.4330127
40°

a=90°, H=1, ¢=0.5

a=>5H Y
% a=2 % b =< 5.2440442 : ’
NG y i ;
10 = 2.236068 70 10F M v . »1&%.@‘1%&*{% 0
- i H L 1 1 L 1 1
8 0.8 1.0 1.2 = ¢
6
AT
2 i
003 04 06
245
BT R EDEDE o, BI18 10D o D8RS & BEfih SO

§13 A LDOEHREERSDOHE

5 ADREFNIIK LR TCT A0 x YERE xp, Ir TREINDDTR(2) X H xp=—Rrcoss, Jr=
Rrsind TiE XN,
PEMESOEMBNIT S0 E 1BEE &7, 7 TEHLINLIOTHL X n kR E75b.

ST:xTcosﬁ_yT SING, Nr=Xp SING+ Vg COSH v errereeriit e (65)

18I0 T H=1, a=60°, 0,;=1.2, a=1, $=0.9775539, ¢=0.4330127 DEEDH LD
BED & BEflS O B A R T, EAEOBEFANTIEIE L 0 IS NS EB T 5 Z LA B,

ML X TREOBEDINEENEOBEAIK4D 5 b H=1, a=%0°, a=1, b=0.7071107,
¢=0.50 % 4 Dl Fh & BeR S DBEN A T,

20l E X fTROKSOIMEENFOLLEOKI6D 5 bH =1, a=90°, a=1, b=1.2247449, ¢=
0.5 On ADREEEMEOHILRT, WIhLREFTHS,
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¥, 7 =90, H=1, a=1

b= 1.2247449

. c=05 "

= 130°. Gk _
8=180", 2 =0

120°

Ve @=9, H=1

c=05, a=1

b=0.7071107
d*h

e=0, 4k =0

150°

O e A L

¢~
..//

PRI Y S S S St
0.2 040 0.8 1.0 1.2

310° 7 LTI

240

R19 14D 5 4 DlGER & Bl KO 20 16D 7 A DEGES & Bk S OB

$13 # ]

Dl Eoftstic & b FEEFREB Y o MOIERMH S 2128\ TR OEm L 87

WREENE OO EZ 2R, BELEVTBICRT 24 2 OEEAIFA LU TH 5. @REEHE
DEEN B O T A LdIRBRON R L0 ROBCH HHBAD %, QEEF OES) (Fhahn
BE) 45 A== HCTENTHZ ENTE, WESTEOIAE &K EDOIEE DKEXHED
FUI—ETH D Z Ebmh, IBEAOMEE Y /N THERED TR EL D FLTHRITRD
IR H & &7e %, BMIEIC & EEMEE» & & HGER) 7 A RS B IEERY L7 5 2 &N TE
Do B4 ADVEDBRARD, FANBEMOMCETIERICKRERDLI ENRHEDT, FAXETL
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Studies on the Eccentric Profile Cam with an Oscillating Follower (Report 1)

Circular Arc Follower

Hironor:i ITOSHIMA
Masaki KONO

The follower with the circular arc or the roller is oscillating on the elliptical profile of

the cam and the pivot of the cam is offset from the center of the ellipse.

The motion of the oscillating follower is analysed. The oscillating angle, the pressure

angle, the angular acceleration and the specific sliding are examined.

If the oscillating angle, the pressure angle at the starting point, the maximum angular

acceleration and the specific sliding at the end point are specified, then each size of the cam,

the eccentricity and the radius of the circular arc can be obtained. In this way the best cam

can be designed.
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An Experimental Study of the Output\Probability to a Zero-Memory
Time-Variant System with a Non-linear Feedback Element and an

Arbitrarily Distributed Random Excitation

(Dept. Elect. Engrg.) Seijiro HIROMITSU
(Hiroshima Univ.)  Mitsuo OHTA

In the previous paper, a unified theory of the statistical treatment for the output probabi-
lity distribution has been introduced in the case when a general class of random process is
passed through a time-variant system of zero-memory (memoryless) type with a non-linear
feedback element. This paper provides an experimental study in view of the arbitrariness of
the input characteristics, the possible variety of non-linear element and fluctuation forms of
system parameters, and the complexity of mathematical treatment involved. The experimen-
tal results by means of digital simulation clearly show the validity and legitimacy of the

theoretical expressions.
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Fig. 7 Pk L EROHK. f(Z,a)=tanh2.0Z, Fig. 8 HiRLFERBRoOKE f(Z,a)=tanh2.0Z,
X Ay RS, @Q(Y), (b (Y). X @ B ARG,

(i) soft spring force &5 )L
f(Z,CI)ZalZ-f—aZZS ..................................................................................... (21)

IhEL, LWhBBEGAREEE LR BALOTHY, Fi, — B OSEERIESEEES
Taylor BEHLTE2EF THRALLLIDLERILE S,

(ii) hard spring force 5L
FCZ @) T HANRCEZ) < e e e e (22)

IR, VWb LA LR TW L0 TH D, T, MABMOEERETCY v
B @B THEMT A L LIELERE I A S,
ED 22002 FADOMICIEHRELZ TlLicWhs, FhALOFHEBEETH 5,

DI T AT ONTL—HER U, ZilL, 47 42— 2 aSREANCBE) T 5 b X IR
1RE, 5T aBFHOANEARIESITIHEREEZ DL ENTE 5,

§3.3 NTA—~HK, cDEEIEFIL

AHEBCEBE T2 AT A« 37 2A— 3K, a DEBFEOZFIZOVTIL, AT LRI
FREAA ORI/ RBIRCAIE LT, BHREENERER LS, T7bb, K, o, itk
AREEBLRESHOBCHIEE L TRO L5 =FADRNRLEAL,

() EESIFENTA—-SEEETL

(i) ERERBINT A—9TEETFIL

EiER = 7 A NRAEE < 54 Tl 0, ALY R ITRENLLOTH L, T/, £D5H
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Mgk, ERSAEA (R, R) BT RBEAORERTOICKH LT, L LARRI bEROILL
DHZEFTHIRIF LD ER>Twb, EXPEHeFVORBT IV 2 L, $RERGAR S
AT, FEMRERAYEZ TR RO, FUELHEEL 2D REHP 200 BB T2 X 5w
P ER =7+ AL,

DEDXS7c 32 s RAUA TV, 74 — F Ry 7BBTOFBHEEO =T, v R F
b o2T 2= A DEEEFNVOFELLHETOGT, Tab 1 5B L BARBESIC Y L TEG
SEREDODRER T 1D TH 5,

FU AN eI L =g VDD T B —F v — Y, FREEHOHOLOD 1R HE
D Fig A-1 IR L 72DAT, flliz—8EBL T 5.
Tab. 1 FEFADEEGIHEEAT A — &

; - A S 1
f(Z, ) ‘ Px(X) — B i =
K a, : a’z i
. Lo 0.125
v 2 B 05 0.2 g5 Fig. 4 @Xb)
mZreZ M EEEN 05 035 3P Fg s
roavsy=m . 05 025 1B Fig. 6 @)
K ‘ a
0.5 0.5~1.0 .
»yow oA M -9 2.0 Fig. 7@b)
0.5~1.0
1.0 2.0 Fig. 8
0.5  0.5~2.0
tanh aZ e
o ECHE B : 0.5 ' Fig. 9@
1.0 1.0 (b)
2.0 ©
0.5  0.5~2.0
PSR ‘ 0.5  Figio@
1.0 1.0 ! S
2.0 | Fig.11@0)
aZ Aow A A 0.5~2.0 0.25
K : s
0.5+¢&, §:0—0.25, 0.25)
T A A BERIEEE T A
¢ ABRIEG =7 ) a; : IEREHA Fig.12

a1Z+a223 N oo A }j_ﬁ 0.25+0.125 sin (Zﬂ't/y/izi)

LPRE il N
0.25+7n, 7:0--0.0625, 0.0625]
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DEEZLATVED, BE, IO O00BERX S, & Fig. A-2 (@M@, F4 o4
A EHCEBRE IR LANOBREREO LD, 3BEOAROERWEREES AL, ThEhR,
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R TEXAEECREINTVLAED, 24>+ Y 2 BEETIHL, BEAME Tk b OR—KE T
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By & EB L O KBRSV T, éri%@#ﬁ HMBOTEE LCE TWENE I NG TE
Hhe i 5% Tkl <, S@EMER L LT, EBRERESOLACERESY & S THS0 THE T
HTHHH.

Figs. 4 (a)(b), Figs.5(a)(b), Figs.6 (a)(b) ix, Fhi, 74— Fy 27BBEFOIERELEEMN
soft spring force =5/, Flgbb, f(Z,0)=0.5Z+0.252°% HiAE 74 25 K=0.572 &R
$roAT ADESs, NHEIANY, FhFh, v AR, WEREHE, rIave ) FICEL B
HOEBRERE T LT 5. REMANDRESTOMCL > T, HHDEA LRI BERICTE
2, LTROBELALOREY EFs s, £HMNEAE L TEREY I LD D L0k,
Figs. 4~6 ™ 3 &, (a) BAORDEBEHM Q(Y) Fow, (0) AADKDIFRIEL 7 «+ — F v 7%h5R
(Y) BRCFNFARELTE Y, Ptk QOXRORBREIEEZRCC, BHEL mEaER

B EE RO mLl (m=1,2,3,-) LFKiL

016 w1 f}/\‘ . LT\ %, ¥R oBREoRtz X 5%
0.08- i - ] RO LHIEHIERBTHHDOT, £ O AL
g, / E,\ Fig. 4 (a)7z ¥ —IBORITR L TH U oo
ey, y - Figs. 7 (a)(b) (%K =0.5, f(Z,«)=tanh2.0
- \ .\\\i‘-ﬁ 1 . e .
0.08p | P , K Z (hard spring force =5 /1), # v 2BAJ;
m‘ ' ' /\ xS Q(Y), (YR AEBHmLERL
24r / \ 1 .
0 A\ DiETH D, Fig 813, FEOBALEEZK=1.0
0.16- JAERY \ 1 ELEEDHBTHE, FBHERD T 4
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wi. Bl — ZaBL T (Y Iz b Blbi Tl 5, Figs. 4 (a)(b), 7 (a)(b) % L 0¢ Fig. 8 imds\ T4z,
ABAA S 5H B LOIRRBMERONHUEL D, HWPIGH Q(Y), «(Y)LRHE Lo T2 Dr
M5

Figs. 9 (a)(b)()iZ, K=1.0, MEHEBHA S OBE CHBHEER [(Z.)D2F 21— % a’(.5,
1.0, 2.0 bZA L&D (V) HRL TV %, Bz, Fig.10 (a)(b), Fig. 11 (a)(b) & REAIA H%
FInve ) =ML L TanBARBEDERETH S, WThOBAL, abkkhx TR,
(Y) DIRBIWERL, FFEB7 4 — F~y 78EMERTE L2 HEC LT 5,

- Fig. 121329 2 - 2 BHROFER VA F 22 FADBEOERERTH 5. ZDBEDERIT,
Tab. 1 \i2md 1912, [(Z,0)=ayZ+a, 7%, # o ABRANOEE, K, e X546, ot Bl
ERBEEENRA TS, TRERDFESEL, <K>=0.5 <o,>=<a,>=0.25 TH5b, 27
A= ZDOEE)E ATEBRIHEHNCHISGRA 20 TR E T, (7) (8) X2VHEVWHRATL 3,
Fig. 4 » Fig. 12 2 i T2 &, T TIEH DD, 87 2 — 2L R EHERORE Y B X
¥DHLITHB,

P EDSREET A & LT, DX R THEARH IR L 5,

D wFhoBficku T, EREROBEMEY BRSNS 2200, EREZ X #E LY
CHHEPIE- XD EDBRD. Thbh, HED Y AT A~ORBUA N O 5 FlM:, B & RpE
HOFA Y, 74— ¥y JRBEROEBERZORNNE, 27 2~ 2 OLEHRER £ 70 b IKEH
28 > TLAFED LB/ E ARSI HEZE X L,

2) Figs. 7~9 @ I S CBBEFHEN L OFRAKE CHEX RO Z &, Figs. 4~6, 12 DFEZD L
1z, —REHMMOBHOEOLTHFERBEAHBFL TODLOCRZIBE5TTH, MEDXE
R AR L7 e (Y) Tl TARS &, HRFROBHEYHTC Licdi-> T3 TERET
FTUTWBZ e D, AERNEE T THENERDD, MEREXRRL Y LEBRSHERDE
SIEH L TERTIT» 728 (V) WBITFA2HEL— L, MIREERRH co—sEs» +oRiIEd
LEEZLRD.

3) soft spring force =5 izxtd2 Tab 1 iwmid.95 2 — 2 D BAWEEHIISH T h kX i
Wik x B, RNEUMADGTAIEEO, SR LCHBIEIRTO2 SCEE L Tk bk
Ve Tabb, ZIOXOSRBEHHEBEOKETVGANCH L TL, ToIFREEREORETICH L L
%, AP SRR O A B TREAER TR VLI L ABEAL TR 2 5. MROMRER
P EORRER L e 5 T B 70, BITER oM ANE K X 5 soft spring force =FAD XD
IR E LAY L OB, F- 2OBEEORMANED T, £D, ERHVENDIL, F
B — 2 Be+ 0% L5k EDOFRENFELLD,

4) hard spring force =FAITHT 535 2 — ZDFERL, T 20MTEHFIND LD
7=, softspring force = F AT L THBRF - 2OFESEAYT[DL I L0, THMZHBAT
HhH, TOHE, LVRGCIERBECKL il 0 & CREEY T I,

5 BEFIRLAZ Enh, KEREL, ANDOSHERE LOIHRBEE [(Z, 0, Thbii
SAEETH D X2 THUE, HMEREH 7 7 AOMBCEENCHLL 55508 L THEEHT DR X
5, oL, FEBHER [(Z, O KEH T MlCBEEIRTEY, IDFETLL ATV Y Rig
E SRR C I BEE L TER T LR AL Tl <.

Lk, A#ESETIES < OEREFOFHL—HOAFED B L TR LR, ozt w1y
MERPR L ERR O ZM T S AR L T B,
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HEOYer « 22 VAGERPIEER v AT 2CEH Lice 20X 57 Bl BASEGRICRT 55
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AVIRREHEB I E U ORBEC M E B I LT 5,

L Ledih, BEOXAF a1l e VAT AIBHTHN, FEETHR, Fg3nlisicrze
VHEEFROLDOLELTHbRD I LI, AV RFAREED v AF ALE L LT ARD
P D ICRANPEE I LT D .
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Z5= 2000 X gy —F (Zgar 3 )] oeverme e (24)
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22 a(i=1,2,8,, m) (LA & BVEROBERN A v AREEETH Y, k=min(m, ),
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FORTRAN #wE8H:> A7+ COLT/KTC

(BEIL¥# #F + % 3}
@EIEH F B F
~ (BETerass) g 55| B +H

FORTRAN Training System COLT/KTC

Shigeki ~ MURAKAMI
Nobuyuki YOSHINO
Masayoshi MACHIDA

The basic problem, when the COLT supplied by FUJITSU was introduced into our one-DP
system was that COLT was executable only in two-DP’s system.

To work out this problem and another some problems, modifications and additions on COLT
were performed.

The COLT/KTC (COLT for Kure Technical College) has brought about more detailed
analysis on training process, more troubleless operation and unified implementation of logging

data.

il

1 #

FEFIM9EREIZE A X7z FACOM 230—28SY v A5 AEHE, MR IZER X T 58,
FORTRAN B IIRMCIT 570D COLT =—F 4 V74 2% L - T 52 & BEEIRED X
BDTDO—DTH -7,

B TTT O EBRASHRE Y AT AL T—RICERI N2 4&MAL L Tdko L 57t )
DHEZ BB,

O 1¥#5ov s 781 7E L TABTESLZ &,

(2) —FHEELEHRT LD ~— 75— FPAFRTEL L,

B) =9 — Ay —RThWTHDLHI L,

() REEOSHT, HENESTHELI &,

BBt COLT (COmputer Language Training system) {3 FO &% iz S#T v A7 &
THBN, TDOEFEFTIECLOIOMBEEND 7o D TEBIE, BINET > T—IBHETNE > AF A
COLT/KTC (55H% COLT ~ A5 ») MLz TLOMELRET 5.

2 EHILZATFLOBES
LY AT AIIKD L5 I RIESEND - 12
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(1) BEEMT FiDP AL EEBEBRER Y AT ABD=2—7 4 V7 4 OROBRREHROH

ERENERTE L,
() FEEWAGENIcIY, BT s IADRKERELY) SMBD Sy 7 CHEBRENIKRE LR
7o,

(3) FEYEIHEN ~ ¥ (< S0CT) O<=—7 3 AL X ) BIEFCFEEN 10 %0

(4) COLT mEI-BIT 523 L o MBI BIT 2 25HERY L O E A TE L.

Wy COLTEDIT iz k - T b A% COBOL # AW TIER LIRE 7= /I 20 H R
i#iE# 22 (COMPILE AND GO INFORMATION LIST) #Alfi &+ COLT oE#aE (—iFas)
EHEFAL TG, &L EN LI DICHEAY BT 0D, REVAT 2DV A YA+
AFULEHAY L TBIE, BILEERL Sy 2V AT 2 TERIRER Y AT AR TE .

Bit, BWAEY » 4V OHS, REBBOFEMH, 7 72 A%Z0H FFFER, REBHEY — VEEC
L1577 0BRREC COLT L HROESHEHRY » 1+ (459 7) ~OREIREE 2 o
7o

3 COLT /KTC

341 ¥ £

COLT MPiz sy - CRiBhElE%%» MCDCHECK i L hB&EL=5—~% R2oT 5, &Y —
AR7w ST AN, F— 2 EBHENE ELTANL, AVA~FTT s AARERL, H 40775

*M  ¥XEXEC MCDCHECK.LIB/OP-A1

X% -2 = Y IF 0 % 317° €3 ¥sx
2 ] MCDCHECK

COLT(MAIN)

BB —=|MCDCHECK I7-%

xM ¥EXEC COLTLST,LIB/DP-A1l
33 COLTLST STARY ®x3x
**% EDIT-20P START 332
*x& READ COUNT ---000330
*%% WRITE COUNT --~000190
#xx  CHANGE TO DPR& 3% COLTLST
oM CONT EDIT-20P
*%x  CHANGE TO DP#3 =z
M CONT
LTEDIT END 3%z

t;t Co

*M  ¥EXEC CLTLST1,LIB/DP-Al
*xx  CLTLST1 START =s3x
3¥%oA"Y ¥ An 7 YES OR NO
*ACCEPT®
NO

#h % 574 ©3 YYMMDD-YYMMDD
365601-761031

.M SMOO4 PHASE 2 CLTLSTY
.M SHOO6 DISK SORT

M SMOO7 wAY 05

<M SMOOB INPUT RECORD 0000032
.M SHO10 PHASE 3 SKIPED

IM SHOIL PHASE &

.M SMO12 OUi UT RECSRD 0000032
.M SMOIS SORT/MERGE END

*M  ¥EXEC SORT-20P,L1B/BP-A1
¥%x  SORT-20P  START =3¢
EDIT-2DP 933 % u31 ea

*ACCEPT*

0

= - < > o> #n % 71 €3 YYMMDD-YYMMDD
&ﬁ’é:ﬂi *ACCEPT:
EDIT-20P COLTDAY 761001-761031
.M SMOO

4 PHASE 2
oM SMOO6 DISK SORT =
»H  SMOO7 WAY 05 SORT-20P
¥ ) < SMO08 INPUT RECORD 0000020
M SMO1O PHASE 3 SKIPED
EORT-2U?J ICLTLST1 | WM SHOLL PHASE &4
<M SHM012 OUTPUT RECERD 0000020

M SMO SORT/MERGE END

. 19
*x% PRINT-SUB-START *xx
*%x% PRINT~READ ~---000010

E1 COLT/KTC ABTH B2 =zvy—nxyx—v




F.E - FE - BT : FORTRAN &M~ 25 o COLT/KTC 55

A DRI X D IAR DB LD TR ETLE R DRI T2 AR EB Ry » 1 1
(LOGDEDIT] (L7 » 4 ik [ ] THATERbT.) CRBIEELENT 5, F— 27 541
X9 F T —2=)7 [DTnKOSEN] 2@ 1L T\ %, UPDATE, FHCEIRNIFE A EEA
DD TS DR FOBELFIF L T/,

[LOGDEDIT) @thsi COLTLST i & h EISEHA R L [COLTDAY] AR Bf5+ 5
& ELITIRBESTRY HIRIT 5, )

 F 77 T 7RG B L (EDIT-2DP) (R8T 5. 7 COLT/KTC 3% 3¢y /i
Ao T B MEEERITE 4.5y 7 (COLTLOG] i~ BfET 5.0
LEFHERSECBIEL: 7= 27 212 COLTLST, EDIT-2DP, SORT-2DP 1.2y 7 o 2
TATHES L7207 » A AVHERICBETABIESL, MTE~IDPOISER X1 7135510
o T ADP—AE LU o, M8 %ﬁ%iCINSTI&FA$>NI5774w7u7m®
RNWLOGDP, RNWSRIDP % RNWSR2DP ¢k %,

WEOFH L = vy~ Ay 2= (—HEE) % BBTL L0 0 EMIAL S,

3:2 MBI RE T = 7T A

/PARA, /SOC, /SEND, /DATA, ¥~ xJ}%0' END CHAIN xc4 #3225, L@ HHEmT

i%ﬂﬁﬁfé/ﬂmi%ﬁﬁ?7’t%%éhv—xfnfsAaﬁ*zv~a:xmza~xy
=T LM, /SOC LT 03 5 L& — FEEANT 27 EOmlle 2 - AE L 50 TH L
WEREOWHBILA DK S TRET S EEE L, BEMAO LS, 2AVvA—RZOFHD 4101
(R 2, HEES), 3UR0BNER OV THEERAESOERI L1 r RS, 7
AFEFITOWTULT — 2 BE B2 O nn E S IR ) BB HTETRT 2,

FoosAUI®Y YITUI Y2992

£50C EALCKAJL 441001
750C EALIKAND 4111

750C E412K0MA 4121

750C EA13KOMA 413,11

75GC E4135AKA(413.7 Femsnevay

750C E4185ADA, 41841

750C E413561M,415,1

£50C E41aSADAsler3 FregNTIITY ytAIIM 971972
450C £4165070,416.2

75END

#DATA 210003
=16, =30, 156,

l ol
234 ™
1Atk 270001

IEND CHAIN

v It Vi - < A5

3 DI R Y
M A832YAMA J00,5°36 KOSEN A432YAMAT6102900279
MOAG32YAMA ¥x  FORTRAN SOC-0039 CLASS=KOSEN KOSEN A432YAMATE102900280
M A432YAMA USP?DPDPFTCF £70L4Y a2 KOSEN A432YAMAT(102900281
M A432YAMa USPPPPPPFTCE  FT014Y onos KOSER A432YAMAT6102500282
M A&32YAMA USPPPPPPFTCE  FT048Y 0009 KOSEN A832yAMAT6102900283
M A432yAMa USPPPRPRFTCE  £T068y 0011 KOSEN 46432vAMAT6102900284
M A432yAMa USPPPRPPFICE  FrOé0y 0016 KOSEN A422vAMATE102500285
M A432YAMS USPPPPPRFTCE  FTQléy 0017 KOSEN A832YAMATE102900236
M A432YAMA USPEPPPPFTCE  FTQ68Y 0023 KOSEN 2532YAMAT6102500287
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A Study in Modelling Effect with the Distribution of Luminance

Kazuhiko HARADA

It is important to consider preferable modelling effect in lighting design and lighting con-
dition as most of objects are solid. There are already some studies which take maximum
luminance /minimum luminance, average vertical illuminance/ horizontal illuminance and
illuminance vector, vector : scalar ratio as modelling indexes.

In this paper, we have studied lighting condition required for preferable modelling effect
by the ratio of area which classified luminance of the object with five grade as a modelling
index.

The following result was obtained :
As for the manikin’s face under incandescent lamps lighting, the ratio when the modell-

ing effect was most was about 1:3:4:4:2.
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Fundamental Study on the Deflection Analysis of Underlying Soil

—— 2 Dimensional Elastic Analyisis —

(Dept. Civil. Engrg.)  Shigehisa KOBORI
(Hiroshima Univ.) Hisao ABOSHI

Because of the complexity of the mechanical properties of soils and the disturbing influ-
ences of stratification, the settlement of buildings can be accurately predicted only under ex-
ceptional conditions. In reality, the weight of every structure compresses and deforms the

underlying soil. Experience has shown that the vertical pressures can be computed with
sufficient accuracy on the assumption that the subsoil of the building is perfectly elastic and
homogeneous. In the solution of problems of elasticity it is sometimes advantageous to use
the principle of virtual work. In the case of a particle, this principle states that if a particle

is in equilibrium, the total work of all forces acting on the particle in any virtual displace-
ment.
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An Example of Boundary-value Problems on Bending of Thin Plate
Seiro. MARUGAML

Equations which represent deflection surfaces of thin simply supported and partially load-
ed rectangular plate shown in fig. 1 are derived, in this study. The deflection surfaces are
represented by three equations (41), (42) and (43). These three equations are essential to us,
if we want to fully research stress distributions owing to passing cars in the reinforced con-

crete slabs of highway bridges.
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~ Model Experiment on the Anchor Effect of Rock Bolt
of Stratified Rock Slope

Yoshiharu ISHII

In order to investigate the anchor effect of rock bolt of the stratified rock slope, a model
test was carried out by using a pile of blocks made of vinyle choride and steel bar.

As an experimental result the anchor effect of rock bolt locating for parallel to stratified
layer was founded to be largest at the middle of slope hight. Further in this paper the re-

ason why above results are caused is disussed.
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~ The Dynamic Bearing Gapacity of A Concrete Pile
Kiyohiko KURO

Parameters involved in the Smith's method of pile driving analysis were investigated to
predict the ultimate bearing capacity of a concrete pile.

Then, the adaptabilities of 7 dynamic pile driving formulas were examined by comparing
the results calculated by the formulas with those by the Smith’s method and with those ob-
tained from field test data.
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D, FTIEDFRIZIIEE FEHHEHSBE I /o> T 5,

d) 7vyvav 7y va VOITRTERE Ki=AcE/lc=4.Sc THEZbh%, I A,
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®1 BRIHIOPE

e | WD | RA R s
Ru() | onlhg/ed) | C1=T6t  G1=0

50 288 443 | 2.4
100 291 1.29. | 1.28
150 ! 294 0.65 )
0 1 2 8 % | 0.65
- B# B (ms) 200 | 298 0.25 0.25
K5 F4—Er~ve—iZXdH— Whr=2.2¢, h=200cm, §.=125kg/c#,
R Ap=582¢, Lp=25m

Eeo Loy SXFRERZ v v 2 VOWERE, MERE, BE, 2775 ABRTHB, A5 75 ALK
S EAVEIS o BLIOBAR s EDBEBRYRDLERLID IS5 ILID, ThERBERF7%
ARE S O WHIEHCE JETEEIRE VY, BEAERSCR IETEZ2IMEBEIOKRE V&
ZAHTHERKE <iditu,

x2 7 9YavDAFTRAGRROBE %3 7 vva VORBEEREROREE
—— 1 —_——— |
AFTHRA L SGEIRT B AR FEBGH | WEES PH AR
% } | Enthru/E, i | Enthru/E, |
Sc(kg/ch/em)! an(kg/ch) S (em) €, L oon(kg/eh) | P S(em)
! !
125 : 294 0.50 0.65 0.2 294. ! 0.44 | 0.56
250 348 0.56 : 0.74 0.4 294. 0.48 : 0.62
; f 0.6 294, . 0.52 . 0.69
500 | 388 0.61 0.76 | ! i

| ; ! 08 294 . 056 | 0.7
! - _—

Wr=2 200kg, h=200cm, Ap=>582¢# Whr=2 200ky, h=200cm, S.=125kg/c#/cm,

lp=25m, Ru=150t, Rup:%-m Ap=582¢h, lp=25m, Ra=1501, Rup:%—'Ru

RiZ7 v va vORBERReDEEX LORDLLERIDIS LD, ThEHDE, Z2vvavD
REBEREUI VIR DOREEBLY B LIT X2, BABZKRIEFTEEIIRAF 7 X AGHS. L1v i
DLAKE

BHEDOWIT LAt IFA BE LS WG NEUMER» LITEHNELY =08 &LTC, F+v 7
Try s+ 7y va VORMNIDAF 7 R AR EHET D L100~220kg/em? BETH - 720, Th
BEEORAF 7 5 ARHEN ) FTEbbineEL2bRL. CAIENERFyvy 77y 7, *
vy 7, Zvva Y, MEHLOHMOAREGE @B TIB0O= 5 L F—HAUZILDL0EBbhd,
7y v a vORBERILS (BE) 0388, »L ($H) TOSBETH 5.

8]

SN

(4) =hBEH

a) EHES I ORETES L LDOMHEHCIEHT I ERRERORSZKET 5. L
L, ZOBETEDLALITBREIIVITAREROLF IR 525 L0 THH, BEMEOHHITIL
IHANTIEED F FEMEOETR D E A EERBEOH AR, I THBOMETIE U THEY
WCHEIE L b DR O L D,

S Ry O CEIFEI Rur DEEEWMI L TCBEAR S KDL ERLID L 51T/ D, Thi
R 2 EEMEI Ry DEERKRECHE R EBEAR s 13D Teo T 5,

Smith (XEDR LGB CIEREERN Rus TE/R L T Ru=Rw £ LTKRY, XI5 LTHEDR
HEFEINIREMZ /D E LT D, ZOBE, MERE ok S GHEHIEHeOk, 2% VIS hHinE
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#4 BB CEAR, BHEEEEOBFE (SEHF Re=1501)

BRER | CRRES CVCEGS) GEER | B AR

Rus(t) Rup(?) ©oon(kg/ ) « : S (em)

150.0 0. 304.0 0.16 0.97

112.5 37.5 299.0 0.42 0.76

75.0 75.0 294.0 0.76 0.65

) 37.5 112.5 291.0 1.02 0.61
= 0.0 150.0 285.0 1.49 0.56

W, =2 200kg, h=200cm, S.=125k9/cp/cm, hﬁoazw lp=25m

B oa=opfo, N1 IOFELIREL RV EFIEDA L,

W, PN EmmwﬂLmuwﬁﬁzﬁmwﬁ%Axw§vm BES T HBIC ST D &
IEHEERIZAST L. ULy LITIRSE T LI 5L WA D, TFHLTO.TRE
ThbH. AT Rw/R=0.5, DFD Ryy=Rup 275 &=, 575 =0.76 7B, FFECHEL
HEHE G E LT Rup=0.5XRy L LTEWLDEMbR S,

TG EERCBGRASH 200 & U CHIBERI /e b OO P IEE TH 5.

BRIz TIERD L <bh»T7aw, FTEETIR4ICRD X 5 HIERE N
D&, IBNEERIRY TS

Ripperger® »t %[Fnﬂ*ﬂ%}ﬂ‘ VT e ERERIE IR ZEST TV 2, X, ROFE TR D HEPFE
SEERT T e WIELSER T L BB R E OB HILILIEIEERIVNE s T B,

SRR E VNS ST LI ERERIAD X DM, TRIZHeHBENTIASE, MERIAH
WTIEWRBES o b, ERICHBIBIER E L TRE SR D 2D Fesin s Tix T BE
LEBERENERD Ho CTANTEE LSBE L CENEHZIN 50D TH B,

Moo v ) — P OREERRISRIC D OHEE B FEETHLED 553, IWNEERZD L0
i3 E A EBER R JIF X AR TIINEEEERE Y B=0.0001sec & T 5,

b)  H LR RAD HES £X15m D P CHia kD 3HEIE TR 6 (2T Huh i
ATIAA PEB B OITRIS ) O 55 i H %//i L EEBD LS d,

1. T8 (400
N & Fﬁﬁmww>

2. FUE—Y VB IUITEDIIR LI 10 20304050 1.0
CHD 1 I__I I ' { I‘
3. thilks JUTEBOHIE(E b *”ﬁz {:Eéﬁ |
S22 L, 2, BT R IR BT 5 Clme T
Hax OB HEOERMEAR s, EHILEER B FsEagns [ i
at b HTRIRH Re %R0 TIRTABIC i /
IHEH BT LRIDL 51T D, = gsﬁi<}
Mo b AL C, B HOMCIZIENEE MRS |
RCERDHMNI T ARTIEC, E, B LD <m¥1M§ |
LEEIAKRE D EZHRD. u“i{ /
g g | P A} |CHE

C) T bm Ay h 2 FEOBAITIIE ’ < 412
ABAED U, 85 S A A R N A

bolinng, B6  SHIO Nl 0N H T

COFRRIZY Yy r 2D EMRDBRCL parxitt
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®5 WLEHOL, BAR, FEXK

(I A Yl A (% e TS M
#1 ® 4 (32 oo) o 057 (350 0.2 0.56
7“V£;Uivﬁ‘\+§T§ ¢ 28‘2):%2) o ot o) 0.8 0.81
FOM o+ ﬂr % B, 0T e e : (ﬁé) 0o | os

() PILRESDES

D, MIEEINI=FAF-RNBPTEHEBHNEY. Yy P22 ERHLTL=20F —H%
BHDLHEXRESE L5 TH AL, L PROONIERNT L2 & H DL B IECFHEiT 5 7291
I, TR e & SHIEEBRD X LILNENRDH D L HIZBbR D,

d) MR OR KBRS X OWRETE Smith i+ A. Hilley, R.D. Chellis &34, #
LIZh ES O THE OB AT rEY Q=0.25em &35 L xR L C3%, Forehand, Reese
Z91Smith DIRFEIL—INF YD & LT %, Coyle &0 BRANIC & 2T/ KBRZ T, Q=
0.05~0.2emDKEHA B 72 NH R BA ERCAND & Smith DRFEIZTANDOR L THA 5 &b
NTWE, QOMEOBEBARBICE IIETHFEIREDLSITKL. hERDEQANPKREL LD E,BEA
BB LTWT, QDX RE T2 HNLRFNE L TREMT I 2 2AME T RICH - T
120 =0.25em% FH A 2 L 2. Smith i3IBS OB EER Jr oo wTiEL J»=0.005sec/cm
EFTDHIERMEREL Todh. ZORFIEOZEBAIC L2 EHRECHOEMRELZ LEbo i
O FRBAERIZE S LD TR ELR LD EEZ DR T D,

6 HEEEAMMEA(IEQ DR £7T HiEmEREEEROME
e S e (Q =0.25cm, Js=0.000167sec/cm)
HALHC %E?%* ' A& g ’ S
Eliec A= 5 L u =
Ru(®) Q (em) § (em) A Lans RA &
RuCton) (o fem) 5 Cem)
T - T x(ton sec/cm cm
0.25 1.28 ? .
100 0.50 ‘ 1.16 0.005 - 1.28
| 1.00 0.87 100 ; 0.010 0.97
- e e o : 0.020 0.63
0.25 ‘ 0.65 o RO -
150 0.50 0.57 0.005 0.65
1.00 0.34 150 0.010 0.45
- ' 0.020 0.25

Whr=2 200kg, h=200cm, S.=125kg/ch/cm,
Ap=582¢r, lp=25m

Smith (31 HBHOMOE AL JIF T RirH = 0 KX /g & 587 SR A IH#Z DR
FHER T & J.=1/3+J,=0.00167 sec/em & LT\~%, Coyle S\ 1A BT A A\ 7o B4 KBRS Fs
B, (DRDMI0Z Rua=Ru(1+J:V) &35 &, BEME T J.=0, H-tEME L J,=
0.3807, N=0.35,75&LLT%. Jp, Js DEABRCKIETEEY KDDL LRTBIUCETO
It d. ThaRBE Jo, Jo WRELIDEEBAR s/ hX{/ae->T5, Coyle FIH+E
HISE T DLW TR EDIRE L E Y AV G Nx kD, Zhicty b7 o FHRE (FIZX2) &2
TR ERENMES L LTWANREED [, N #HV3E, BIEIEHIERCZSHS DR AR
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a-r Js=0.0
b+ Js =0.000167 , SN=1.0
B ¢+ Js=0.38017 , SN=0.35
A 2.0
B
S 1.0f \ . Wh=2.2t
gn; SO\ A p =582 cm?
= NN
NS
" N B |
. 0 100 200 300
h o 8% 3% 5 Ru (t)

K7 HEAIHEEEEROHE
SRH D, AT J»=0.005sec/cm, J.=0.00167 sec/cm% A5 2 LT h,

§ 3 MITHELXDOEE

(D) #wmITBAR

— AT AR AV —DITBIC L » THICEZ DM A E =2 ¥ — EMABATABREIC
TTHEREAELVWELTELR, KADEE LS,

Qo= Ra S 4 [ v +ee e e (10)
ZZT, el BRIREL Rec B HEES (kg), 4 BRi= A ¥ — O THROFEALMCE S A=

FovE — DR
IEII RO AT d=ceRy D & Do D ¢ N Rew & F oW, (10) RUIIKD L5 ICEH S h

MITARDKESIT LD ¢, axFERICED I SITEIMT L > TLALADOHBITEE I
LDTH 5, ,

KGR < B AWITBARDOFELLERD 7TODARU)~UNT>WTHENT5, = Z Tik
FERAY—ZTRLETF 4 —Er e ~nv=—21, HFETHNR L TELZLRTWELDOD 3
EOLORBRTEN RELTRTIEC TS,

IHT B s
ey 2 Wheh _ 1eZeWash
Rd*‘BX 58+ 10 = Shg I (13)
R LR
- ef.Z.W’L.h - Wh.h et B e R R R R R I e I
Re=—{1er = st1/o 7700 D
EROR
- L o er2Wneh _ 0.5XWash 05 et
Rqe= 5 X S+1/2~k = X—i—l/Z-k , er=0.5 . . L P (15)
Hiley &
. . zl ,
Ra= ¢rWneh Wit cp W €r=0.8, €p=0.5eererereererimiiinans (16)

STt ertes)  WatWs

Weisbach ;'
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Rd=0.45X’Ap fp . ( s—}—J ZAI:/:’LET}I . ) ................................................ an

S OR'® (X% Danish %)

B Y - o
Re= 17280 ApEp (18
Engineering News 1%
N 0 B W ath e
Re="30.25 (19)

k:%@ﬁu"\‘&\/}:% (C’Tﬂ), C1, C2, €3 :%h %‘:hﬂ‘yi‘/a :/7 ﬁ’ f&fﬁ@?@'ﬁﬂfﬁ% (C”l),
Ap, Ep, lp: TRTHAPOBER (cn?), FHERE (kg/cn?), Hik (em)

(2) WITEAXEBFBERCLIBELOHE

NV —EE, MBS IORERPELITTEADEECOVWTEARIL s=5m & LT, LD
BAT H AR & & WEIERIC & 2R L 2B IR BT 2

REHERBE CHO 2RERITKR OB TH Lo

TR ¢=0.8, ey h=200cm, 2 v g VDOAF 7 3AREK S.=125kg/em?/em, 2 v > g v
DRBEE €.=0.5, <\va v 2 ) — bOBERE E»=4%10%g/cn?, HLOBEER 7»=0.0025k¢
Jem®, ik O KM EQ =0.25em, eI ER J»=0.005sec/cm, JEI BRI TE B
Js=0.00167 sec/em, ¥i= v 7 ¥ — b DNIEESEE B =0.0001 sec

FEOMITHLARDFT(14), (15), (1OOXDBEITIE, EWYV v v FEE, Xic,+eo+e;dD

D ICEEERIC L AT Y o TE b+ Q. (18R TIZa=05¢ L. X5
W LTELREHIT AR L 2B TE R EHEIERE R EX B LICHEREL T LDHLKS
DISiTie b, X, WEHERBMAE, HhEmEEHER03), FRORXA5), SORAIC X HXH
TI—EAEHMEO 1 FHx*E 8= rT,

z‘§8 {WITHL AR E Smith ik L O (HAR S =5mm)

oK HEEE 0 o v~<—  Smithf# Ra/Rw
‘ 2 OB T T T Weis :
Lp(m) | Ap(eh) | Wale) | Rw() B T @mﬂm vk ok EE*‘ Hiley** "2+ S0 | ENR
sy L2 14 0 1.05 | 240 | 1.20 | 1.05 | 0.88 | 1.00 1.4
; : 2.2 166 . 1.27 | 251 | 1.26 | 1.31 | 0.86 | 1.03 1.75
13 - — e [ — e - ! -
13 3.2 275 | 1.12 | 240 | 1.20 | 1.4 | 0.8  1.00 | 1.56
4.0 314 | 122 246 1.23 | 125 0.8  1.01 | 1.68
589 1.25 13 1.06 | 2.02 P1.01 | 071 | 0.69 . 0.84 | 1.48
2.2 166 1.27 | 210 | 1.05 | 0.90 | 0.66 | 0.83 | 1.76
25 G . SRS SO, [ S Y (SO SO S —
1153 3.2 272 1 1.13 | 203 1.0 | 0.78 ! 0.67 0.82 | 1.57
4.0 314 | 1.22 | 208 | 1.04 | 0.8 | 0.66 0.83 | 1.69
I _ _ ; ! o . _
582 1.25 110 ' 1.09 | 1.94 | 0.97 | 0.5 | 0.59 0.74 = 1.52
2.2 162 130 | 1.88 | 0.94 | 0.69 | 0.55 = 0.72 ! 1.79
40— e e
1153 3.2 265 1.16 | 1.87 | 0.94 | 062 | 056 | 0.72 | 1.60
22 | 1.87 | 0.93 | 0.66 | 0.55 0.71 | 1.73

*1 kOO e, +Q KAV,
*2 citeytes DRDIT e+ Q HHWD,
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m;
B3

=
igoo - ;\‘6

#
SN -

Wr wa=22: gg
A p=532cm?
- Ip=2m

(=)
/

T 6§ 10 12
AR (@
B8 HH—BARMRO

3) BERBRICLIDIXFHNEBZELNRCIDIIBFNEOUE

%T@@ﬁﬂ%ﬁ@%%%mf%%iﬁ%ﬁa&%m&%ﬁRb&@&Rwﬁb%EmLto.X,ﬁ
IR THON B AT DL ReERIBTIE Rk D Ra/Re kDT, ZhADLOERLZE LD

HERID LS D. I THIEISCRET R OFFEIC X B EBRRER G REY Z X HROK
Tz,

Ry=30vae N+ Ap+ <4Yg£g_

+2'N¢'LC) e 20
T2 LA Tl a=1 & Lo,
(&) FHEHEFOBRE

a) EEhBEEERIC £ Hfigek SO I AT R, R IICRAOAL LY kB ishie il
DEZRLTHE D, FTREEOEMCTHRITHEK D Lo & Bhbitd,

b)Y HITHAR

H SO EE LB TH 5. ZoRZ X 2FF L Smith X 0 B FEDIC
2. ZO@EAEIRICEBPAL ISICEABNKRE S LBI3EE L kb,

B VR A L b, FRAIIMCVLRIC I AT/ IO 120X 52 50320
ROBHEHIIRIT TH O, PR ThELEMUOBENEONL. LHALERY Ny v FE A —iciX
LoEREL, VA Y FEMEHCHIBEICILAR R LT LE D 5.

Hiley 2(16)% B\ 2 L HEFOEEAMB LD, TS, BULROLID X 5 THAEBRES
XN XD, DRI B A AF —DHLDEDL L FHICRBADD HT2DTH
%

Weisbach X170 T EFRHDOEREZ Lizb T, MR (» ARTI DB EBENSFH IR L6 R

Soﬁu&ma:OD Lz, LIRS TILH D 0RZY TS5 s, DA &K
Ly RIS B E DX hIE LR S,

Engineermg News sLOITER T EL L72b L, #atkis & <ial

(5) MABRKOEARICOVLTOER
EBDFHEA10)K, (ADHRICOWTEET 5.

a) BRFTB=1r A% — TR 2V F —E b LTUR2-B) Tl L 55 4 —En e ~ v
=~ —DFFLE =Wach FH DN E LD LIS
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(10), (UDRDOFD acEy (3TE= FAF — Ee=Wih OFTHEE THEESh =3 A¥ -, F
feb® Enthru b T E £2 50NEREEBbRE, DFD, TR 5 AF — Egnbo v v —i0
BT BBEB IV v v a VERTABREY X LBV L0 TH B,

Enthru (378 = %A% — B, LOHIIE2, B3CELAD L5 CEHBOBE, B L7058
THHEELDRD, LEn-T, HITbARDEAWTL a=05-T52 L AFEBTHS LA
bR b,

¥ VAT VR FHA (10) » 413 Hiley & (16) TIL 1/2(c,1+ 65+ ¢3)Re TEBH IR T
Do ZOHBT, 7y v VOREBERE o ZXZOENNIVELTERIRD Z LSV, ZHuE
W= FAF ~D 7y v a VERTHRELERT S 2 Liie s, FRTZZ » v e YIERT =%
AF BT KEL, Lo, @Tf«tijkﬁ//a/Vkﬁé@%zaw@®ﬁ®¢k
EFRDHELIE =0, THZ LI ERILVWHFH LD, :

WIZ, catey=co+ QUIFEBITIIRD 3B FEDOLTh»TAHEI D,

i (13), OXD L > CEREHTH,

i (14), (BXD LB ¢;+0 DERBETHZ YV AV YV VR EXBE VS,

i (16), (17), (A)RD L5 1d HEXRTET 5.

iioge, (DR TIE ¢3=0, ca=Rasln/(ApeEp) & L, (18 Tik ¢3=0,
co=1 20 Wioheln/yv/ (ApoEp) £ LTWW5, COBE, %8, XRICRLID X SCHE [» 28K
EL B EEFN RUIPEL T8,

MOMEREHRE CHD ¢ REBHERBLIMETRDZ L, TOEESORICET D =8 D
0.49~0.58 {SREICI > TRV REVHE [» DFEFRCKIFZEHAL TS, ZDdHic(14),
(15 TEEY Ay v FE LD DT, + Q0 Smith @& T4 1 O K FE D&
{TgoTuhb, FRY Ay v FEINES X% CHERERIGE OV, KIDPOERT
i3, Q=0.25em& Lickx, RI%F k=(c;,+0)+0.25=¢c,+0.5(cm) &L7c->Tkbh, EHV v v
FELER [ S RCEOERAARED DR S,

E AN L AMEY R TED LI BRI R (L RBICHADZ L 5THR b iCFEL
BRIG5> T b,

ZOEBHITHAR L WEHHERIC L AMEORES VBRI ATHD, TOHLOCTESEED
R Lo,

Lo, iDFED L5, (12)KD c iCH—DHHEY L » TRAZT CLITRLHFOE L +5
ST 5 2 L HEE . (12)R % Re=0.5Wiush/(s+¢) DL CEXEHLALLE, E8odTR
TITBLHDOT TIL, BAR s=0.25~1.0cm OFEHT, Smith R IZHELWEE N R L726F
¢ DEIL0.6~0.8DFHHICH Y, FHL TO.75enTHh %,

§4 H & B Z

KBGO H Y KICERNT D,

(1) FEEHERHC L HERICOLT

i EEOBEE, Frv FTRIBINI v v VEIKEEZILELEEDAF 7 FARKILS. =
125kg/em?/em &35 2 L KD,

i W7 OO M OIEHEL L Run/Ru=0.5 & L TR,

fii  HEEORKBMETNEQ, HEROREERJ, FOMOHEERICoOVLTiX Smith DRELL
LRSS Z LMK S,

v LEO LS mEERY A, ITROR e=0.8 L LTBELALITRENISSThELMZH
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D, ZOBEITELIFOBITHINERS LD L Ebh s,

@) MITbLARToW-T

i HAEBEEYERL LOFRROSHERRF THEEELDND,

i SO, Hiley i, Weisbach Xix\Fh L ZLMDFERNE I E BNRAIHICK LTIz
NFER A BIOTHEBSD B,

iii Engineering News H & L O ¢V KT —ic B RS FA2 L72b3,

MR B 2 THO 7R LM BB R (OB AR T 5,

2 £ X K

1) HERTH TEIH:, PCOCEBOREOMS, FrA b ALy )~ FEfTGE, FBEMEEIOR

2) Smith, E.A.L. : Pile Driving Analysis by the Wave Equation, ASCE, SM4, pp. 35—61, 1960—8

3) Hirsch, T.J. : Fundamental Design and Driving Consideration for Concrete Piles, Highway Re-
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Hysteretic Damping and Equivalent Viscous Damping (Part 1)

Katsuaki MONZEN

By equating the resonant frequency, energy disspated per cycle fat resonance, critical dam-
ping coefficient, and damping factor in a hysteretic system to those in the linear system, the
efficiency of several equivalent linear models to simulate the maximum inelastic response of
hysteretic single-degree-of-freedom system is discussed.

From the response results to sinusoidal excitation and earthquake like excitation, it is shown
that when the damping factor of the equivalent linear model is determined, the characteristic of
excitation must be taken into account in various methods, especialy for the response displa-

cement wave daviating from the time axis.
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Energy Input to Structures in Earthquakes
and Energy Consumption by Structures
Katsuaki MONZEN
The effect of energy dissipation upon structural response to sinusoidal excitation is con-
sidered,

A spectral study of the energy relations for an elastoplastic system responding to sinusoidal
excitation is described. The results indicate that yielding does not increase the total energy
input to the system within the suitable yielding limits, and equal to the total energy input to
the linear system, but at near the resonant amplitude the total energy input to the elasto-plastic

system is increased by yielding.
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