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A Study of Chang Hsin Militalist Party (2)

-—Mainly on the Problem of China’s Entry into World War 1—

Hiroaki TAKASHIRO

During World War 1, the imperialistic Great Powers advanced into China

and the militalist parties in power underwent many vicissitudes.

In this paper we examine the vicissitudes of the militalist parties (especially of

Chang Hsiin Militalist Party) and show their comprador and counter-revolutionary

character.

We hope this paper may throw light on the structure of the political power in

the Militalist Party Period and on how one of the social conditions necessary for

Hsin min-chu chu-i was formed.
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A Study on the Master of Mourning Rites in Ancient China

Takayuki TANIDA

In ancient China, not only one master but also a few sub-masters were
responsible for the performance of funeral and mourning rites, but just one master
was responsible for the festival of ancestors.

In this paper, we consider the character of the master of mourning rites by
examining the mourner’s terminology, his status, his role, etc., and show the
characteristics of funeral and mourning rites.
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Story-telling Techniques in John Steinbeck’s Flight

Hidekazu HIROSE

(Received September 1, 1966)

The facts of this short story are very simple., The plot is uncomplicated. But
Steinbeck never loses our attention to the end o! the story. How does he do this?
Here too, Steinbeck seems to have devised some story-telling techniques which
make this story more impressive.

First, this story has the alternation of relaxation and tension in the scenes
and this alternation is clearly seen, especially in the “fdight” scenes of this story.

Second, Steinbeck is very good at the use of settings. Nature of the stone-
mountains into which Pepé fled changes according as Pepé is hunted down to his
death. Time here is also a setting and its steady progress is meant for increasing

the tension.

I

Steinbeck # story-telling ICf{L 2R3 ChaEfBEEh CTnd, EEbhb, COfEsh Flight
BT 3d, Steinbeck i, e SI9FoPERE DL HIC LT “a man” I % » 7= 5+, # dmanhood
FEIRSIOL, EVS T —wuRBo TYFELRHEL, RCTHPMTRAZEEL Trd, TOBKD,
HEINLEBELRYIDTLENR S, ZOEMPROEROBIEO D ED2EHLONLOL, 2hAbdDL
HODEDOTHE,
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B, o2 OwT Steinbeck ¢ story-telling OFEY A AT -\,
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The stream fell more sharply. Little waterfalls splashed on the stones. Five-
fingered ferns hung over the water and dripped spray from their fingertips. Pepé
rode half over in his saddle, dangling one leg loosely. He picked a bay leaf from a
tree beside the way and put it into his mouth for a moment to flavor the dry jerky.
He held the gun loosely across the pommel,

Suddenly he squared in his saddle, swung the horse from the trail and kicked it
hurriedly up behind a big redwood tree. He pulled up the reins tight against the bit
to keep the horse from whinnying. His face was intent and his nostrils quivered a

>
little. (pp. 56*573

BFE LTS CORNTE, FRFEPBDH, REBDDLZ LA, HIFIN T bHET AT

TH\,

D7,

¥z HE, T “waterfalls”, “splash”, “dripped”, f‘spray” HE, W KOA A —ps

VS ETESDrDL, SXBBrODOLNTL HICLEN - TRFILERLHIEN T, KS
B\ DICHE D, EICy “dry”, “starving” A E &S BRANFONTC VL, 2OC

HTCTHDH, FLC, “dangling one leg loosely” & % “held the gun loosely across the pommel”
ML, SROKBODDEELR TLTHDH, Zo~, “suddenly” &\ SFENTTE T, izt d
SICRROBIR L, MLVEERE SN S,

The dusk gathered quickly in the deep valley. Pepé muttered his prayers, put
his head down on his arm and went instantly to sleep.

The moon came up and filled the valley with cold blue light, and the wind
swept rustling down from the peaks. The owls worked up and down the slopes
looking for rabbits. Down in the brush of the gulch a coyote gabbled. The oak trees
whispered softly in the night breeze.

Pepé started up, listening. His horse had whinnied. The moon was just slipping
behind the western ridge, leaving the valley in darkness behind it, Pepé sat tensely
gripping his rifle. From far up the trail he heard an answering whinny and the crash
of shod hooves on the broken rock. He jumped to his feet, ran to his horse and led
it under the trees. He threw on the saddle and cinched it tight for the steep trail,
caught the unwilling head and forced the bit into the mouth. He felt the saddle to
make sure the water bag and the sack of jerky were there. Then he mounted and
turned up the hill. (p. 61)
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CZTHEILEE, BELEWC, LOERD DL, COWEOREDOESEBL T, ARETORWHER
SN LIELDOHRBER2 5L T D30 LThobh, KESCHDNEEL »IEZ %34, (“Pepé drank

from the bag again for the air was so dry that it encrusted his nostrils and burned his lips.”

(p. B9 /“Little drops of sweat ran to the ends of his coarse black hair and rolled down his

cheeks.

his mouti.” (., 6B) 7 &) B2 v 8L AWl 29 h oL Twd, LT, BF

His lips und tongue were growing thick and heavy. His lips writhed to draw saliva in

to
D)

P & 25l Th o OX_<oEfE. L, “He jumped to his {eet, ran to his horse----- P EYXI AN
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The sky turned blue over the coming sun. In the waste of the mountainside,
the poor dry brush grew only three feet high., Here and there, big outcroppings
of unrotted granite stood up like mouldering houses. Pepé relaxed a little. He drank
from his water bag and bit off a piece of jerky. A single eagle flew over, high in the
light. '

Without warning Pepé’s horse screamed and fell on its side. He was almost down
before the rifle crash echoed up from the valley. From a hole behind the struggling
shoulder, a stream of bright crimson blood pumped and stopped and pumped and
stopped. The hooves threshed on the ground. Pepe lay half stunned beside the
horse. He looked slowly down the hill. A piece of sage clipped off beside his head and
another crash echoed up from side to side of the canyon. Pepe flung himself frantically
behind a bush. (p. 62)

Steinbeck 1ZEBN D __D/MRIEZEF L VI THIL , 2 L TEO/MRIEZ, “Without warning”
L, EINE LTSNS, “rifle crash” RHEhOHT LD E w9 RELE, voZ SREMERHED, F
BRI REEBJCLIELZOBREEBE YV 2ND, 2F%F LyBEK, BLORAAELbIrONE FE
EFX bR s kv, =3O “A piece of sage clipped off beside his head” & v SHFED L -3 2
BEiEI 53 L L, Steinbeck o story-telling O &, HHIXE b5, “pumped and stopped
and pumped and stopped” {ZHNhH 5 MOREEEL T b,

Still the lion sat and watched him. The evening came down but there was
no movement on the hills, No birds visited the dry bottom of the cut. Pepé looked
occasionally at the lion. The eyes of the yellow beast drooped as though he were
about to sleep. He yawned and his long thin red tongue curled out. Suddenly his
head jerked around and his nostrils quivered. His big tail lashed. He stood up and
slunk like a tawny shadow into the thick brush.

A moment later Pepé heard the sound, the faint far crash of horses’ hooves on
gravel, And he heard something else, a high whining yelp of a dog. (p. 67)

CZ T3 “Suddenly” &v: SFERBICRED AR EBRL MBI STONRD, HDE, HEhET
T =it L, & @ “mountain’lion” (% BRI R 238 E 12 % V>, Steinbeck {F & o lion 0RiEL %
BEC L YV BEFENE S TR 2 AbH L 98 LTS, 2 odiffid, EETo “drooped”, “yawned”
L& HEBITH B, LT “A moment later” LTFAiv o %9 BEERE 2200, bLbRiTS<5Bn»
Ll BBORKEZALNDI DR ML,

TOLSCHTL DL, o FhiCE, EOMOOGIHL DL D7, ME—HE L) x-vid
g, }{Luﬁv*bm*‘?’f ChoThbilbilk U EDT b bhbhrd, BRETLIEMNMCE 255
BRDLEFIC, ZOXNBEHERLHLTHS, T LT, jUE—FKELw»IRERRB, 008 %Z, Z0OIT
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Bl TH-o T3 20OPiEE, v»oZ2 95BNOHL LD L Tnd,

m
COMEOREOS O R E A o Tnsd “stone-mountains” D[TRT, <R Bro2dbRTn L
DICIETEICIEG LT L T 5,

1. It was a well-worn path, dark soft leaf-mould earth strewn with broken pieces
of sandstone. The trail rounded the shoulder of the canyon and dropped steeply
into the bed of the stream. In the shallows the water ran smoothly glinting in the
first morning sun. Small round stones on the bottom were as brown as rust with
sun moss. In the sand along the edges of the stream the tall, rich wild mint
grew, while in the water itself the cress, old and tough, had gone to heavy seed.

The path went into the stream and emerged on the other side. The horse
sloshed into the water and stopped. Pepé dropped his bridle and let the beast drink
of the running water.

Soon the canyon sides became steep and the first giant sentinel redwoods
guarded the trail, great round red trunks bearing foliage as green and lacy as ferns.
Once Pepé was among the trees, the sun was lost. A perfumed and purple light lay
in the pale green of the underbrush. Gooseberry bushes and blackberries and tall
ferns lined the stream, and overhead the branches of the redwoods met and cut off
the sky. (pp. 55—56)

2. As soon as the trail had parted from the stream, the trees were gone and only
the thick brittle sage and manzanita and chaparral edged the trail. And the soft black
earth was gone, too, leaving only the light tan broken rock for the trail bed. Lizards
scampered away into the brush as the horse rattled over the little stones-:-:-- As he
ascended the trail the country grew more rough and terrible and dry. (p. 57)

3. The trail dropped quickly, staggering among broken rock. At the bottom of the slope
there was a dark crease, thick with brush, and on the other side of the crease a
little fiat, in which a grove of oak trees grew. A scar of green grass cut across the
flat. And behind the flat another mountain rose, desolate with dead rocks and starving
little black bushes. (p. 59)

4. The moon was at meridian when Pepe came at last to the sharp backbone of 33
the ridge top. On the last hundred yards of the rise no soil had clung under the
wearing winds. The way was on solid rock. He clambered to the top and looked
down on the other side. There was a draw like tlie last below him, misty with
moonlight, brushed with dry struggling sage and chaparral. On the other side the hill

rose up sharply and at the top the jagged rotten teeth of the mountain showed ;.
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against the sky. At the Dbottom of the cut the brush was thick and dark. (p. 66)

5. In the grey light he struggled up the last slope to the ridge and crawled over
and lay down behind a line of rocks. Below him lay a deep canyon exactly like the
last, waterless and desolate. There was no flat, no oak trees, not even heavy brush
in the bottom of it. And on the other side a sharp ridge stood up, thinly brushed

with  starving sage, littered with broken granite. Strewn over the hill there
were giant outcroppings, and on the top the granite teeth stood out against

the sky. (p. 69)

1. T, &1 “leaf-mould earth strewn with broken picces of sandstone” CTH Y, KD £~
CURBNTHEARDZATADA, 2. 3. TAEKRE ML, BRIBERCEDY, BLARERD, KA
%70, dryness B Lo Twd, 4. TR HoL2 @Y, HAIAY dry RdOKARY
“jagged rotten teeth of the mwountain” 2954 2 —oWHoHbh b, b T, ARG, “waterless
and desolate” ‘T “no flat, no oak trees, not even heavy brush” & 7% %,

Zd 1 b 5 KELHROEL T, S=ABRD0bR TN OICERICTFEL T b L&D
CFy, BEARBWREZ I - TS, L 2SI U0 HART, ~_IKEENTHL LSRR
6%,23‘ﬁ&&ﬁﬁ < gﬁ@&b,4.fd,&&iﬁoé,ﬁﬂ,QEQ%%@%i6ﬂm&

b CCTHHERIL, RRROFTCFEBALELTEDAREL>THS, 5 TH, HDOE,
FERET, IR LMD RREAR TR EWERe. LT, HE, RcoFld

cok 9T, OfEMRICET S “stone-mountains” O KRIL, __OLIERED BHRENDLEHRTH
L, 0F Y, BEIFEEELZHRTE L, EALDONFE, LB E correspondence OHLHHRTH D, & &
12 Steinbeck @ story-telling @< 5.5 27 %, (hbnbhRNTOMELOS L OHE R FEHIC visualize
Tx A0, O, HBHEEZASROLIRGED correspondence Db TH5,)
THILE 50 ED, o EOEEFLE LTI ioK, BN L, oEEOHIICIL,

The moon came up and filled the valley with cold blue light------ (P.61)/Gradually
the light fiowed down over the ridge. (p. 62)/ The sun reddened the western ridges
now. (P.63)/The sun went down behind the peaks and the cool evening came, and
then the dark. (p. 65)/ The moon was at meridian------ (p. 66)/ The dawn came
and the heat of the day fell on the earth------ (p. 67)/ The moon moved over
the sky. (p. 68)

BE, ZLOHARODHEOERED LT MERD o T, =L, FOoEMNERE LCOHRE M
T, COBROFKMomEZ TR Cctibbhic&ESrE5, T LC2OoBERE L CoRRES,
FICHFT LT T, =ASB—HF—HFE%DHNE DD > THA T BER 22005, Lrd, C
DEARDFA 2NN, BPARBAENP o T b, BB RUDE-0, AHEWATZCHLET, *
O IR THLTE—RICHARR L T T 6 HNER I, FROARA LT TR4HY, FEHD
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BrRodbo e RhTEDERS,

£ )
1) John Steinbeck : The Long Valley (Compas Books Edition), The Viking Press, 1964, Oh> Flight

(pp. 45—70).
BF, BXab05[ i+ T IOz k5,
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A Study on a Probability Distribution Function of Stationary
Non-Gaussian Random Process from the Experimental Data.

Masao KOIKE and Yutaka TOMITA

In statistical study on the response of non-linear automatic control system, it is
often necessary to calculate its probability distribution function,

This paper is devoted to estimate the error in the sense of mean square between
the theoretical probability distribution function of the response and the experimental
one when time T of observation of "the process is known. Since the case where the
random process belongs to Gaussian type was described, then non-Gaussian random
process is treated here., In carrying out this procedure, we assumed that the non-
Gaussian random process is given by Gram-Charlier of type A.In numerical example
we treat the case where the autocorrelation function is shown in exponential

type. Various interesting results are compared with those of the Gaussian type.
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-~ Spectrophotometric Determination of

Chromium by the Use of Zephiramine

Shekichi CHAKI

Zephiramine reacts with potassium chromate to form light yellow precipitates.

The precipitates are extracted with chlorobenzen, and the extract is stable for

about one hour and has an absorption maximum at 350mg. The mole ratio of chromate

and zephiramine in the extracted compound is 1 : 2. Beer’s law holds in the region of

chromate concentration from 3.0><10_5 M to 3.0><1O_‘1 M. The ions s.ch as FeH,

SCN-, WOi‘ and MnO; change the absorbance intensity of chromate, but the other

ions do not give any change when the same amount as that of the chromate are

concentrated.
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Studies on the Synthesis of Slider-Crank Mechanism (Report 1)

Hironori ITOSHIMA and Noboru YAMASHITA

The synthesis of slider-crank mechanism Which satisfies the four or five specified
sets of crank angles and slider positions are examined. )

The crank angular displacement and the slider displacement of slider-crank
mechanism which satis{y the four specified sets of crank angles and slider positions
are shown in a determinant. Since the first crank angular displacement 8; is unknown,
the determinant becomes a quadratic equation of x, if we assume tanf; equals x. In
the case of the five sets, it becomes a cubic equation. The lengths of both the crank
and the connecting rod, and the offset of the slider can be determined by solving the
equation, \
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Studies on Circular Arc Cam (Report1)
(A Case of the Reciprocatinzg Ofset Follower with the Convex Cam)

H. ITOSHIMA, S. NISHIMOTO and H. IYAMA

The pressure angle in the reciprocating oifset follower driven by the convex cam
is discussed. Since the motion of the follower during the up-stroke is affected by
the pressure angle, the smoosth motion is obtained by choosing the proper offset

and pressure angle.
The pressure angle of the first circular arc in the convex cam changes extremely

on the second circular arc (nose circle). The pressure angle, however, can be

made small by choosing the proper offset.
By choosing properly the radii of the nose circle and of the circular arc in the

follower, we can minimize the acceleration of the follower.
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Studies on the Specific Sliding of Cam (Report?2)

(The Specific Sliding on the Tangential Cams)
Hironori ITOSHIMA and Toshiyuki SATONOBU

The specific sliding of the tangential cam and the concave cam with the
reciprocating follower are analysed.

It is found that the specific sliding of the {ollower with the tangential cam or
the concave cam is lower than that of the follower with the convex cam.

Then, the speci’c sliding of the tangential cam with the oscilating follower is
analysed. The specifc sliding of the follower shows a greater change than that of
the cam, and the speciic sliding of the follower has the infinite value as well as
that of the follower with the convex cam.

The size of the cam which has the ininite valuz of the speciic sliding is

investigated and the convex cam which has the speciiied speciiic sliding is designed.
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Studies on the Synthesis of Four-Bar Linkages (Report 3)
(On the synthesis of linkages which pass each of the five
specified positions on the coupler curve at the specified time)
Hironori ITOSHIMA

The synthesis of four-bar linkages with the coupler curve which pass each of
the five specified positions at the specified time are examined.

The position of rotating center of the crank and the length of the crank in the
above linkages are determined in Report 2. Therefore, if we assume the crank
is a fired link, the lengths of the connecting rod, the fixed link and the lever are
determined by the method shown in Report 1.

The conditions which satisfy the Grashof’s theory are also analysed.
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Electrical and Magnetic Properties of Synthetic
Bornite, CuzFeS,, (Reportl)

Kan-ichi MASUMOTO

The electrical conductivity and the magnetic susceptibility of synthetic bornite,
Cus FeSy, are measured as a function of temperature between the liquid nitrogen
temperature and 500°C.

The electrical conductivity increases with increasing temperature and shows
anomalous changes associated with phase transitions at 180°C and 300°C.

This compound is a typical semiconductor with ac.ivation energy of 0.25~0.35
eV in the low temperature structure and 0.54 eV in the high temperature structure.

The magnetic susceptibility decreases with increasing temperature and shows
anomalies at 180°C and 300°C. Applying the Curie-Weiss law to the result obtained
in the low temperature phase, the effective Bohr magneton number and the para-

magnetic Curie temperature are determined to give 6.68 uz and—664°K, respectively.
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Studies on Coiled Flat Spring (Report2)
- Takaaki OSHITA

The following results are obtained through researches on the coiled flat spring
with a V-shaped groove in the middle or in each side.

(1) Assuming the centroid of area exists in the center of cross section and the
neutral axis does not curve even after the spring is expanded, a formﬁla for
obtaining the load can be formed.

(2) The coiled flat spring with a groove in each side is most stable against the
sideward torsion.

(3) Using the plate with a groove, a strong spring with the small spring constant
can be produced, even when the radius of curvature is large.
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“Gegenfeld” Type Electron Energy Analyser

Shigeya KUWABARA, Kazuhiko HARADA,
Shigeki MURAKAMI and Yuzo TAKAMATSU
School of Electrical Engineering, Kure Technical College, Kure, Japan
(Received September 1, 1966)

A maodified “Gegenfeld” type electron filter, which can be used as an electron
energy analyser, has been constructed.  The features and the characteristics are
described in detail. When it is used as an ordinary “Gegenfeld” filter the resolution
is about 0.5e V, and when used as an electron energy analyser any energy spectrum
from 0 to 150 eV can be obtained with desired energy width from 1 to 8 eV.

§ |. Introduction

When electrons pass through the specimen they sufier some energy losses.! %>
The images of ordinary electron microscope and electron difiraction are composed of the
electrons with such energy losses and those with no energy loss,®~12> When the thickness
of the specimen becomes large, the efiect of multiple scattering should also be considered.
Accordingly, it is indispensable to obtain the images of the electrons only elastically scattered
or to find the relations between the images of the elastically scattered electrons and of the
inelastically scattered electrons {or the interpretation of the diffraction phenomena.

Several kinds of electron filters have been proposed and widely been used for both
electron microscope and electron diffraction works for the last fifteen years. Brief comments
may be given on the typical filters as follows.

(a) Magnetic filter.

When magnetic field is applied, the paths of the electrons with some energy losses are
bent in different directions from that of no energy loss. Generally, the resolution of the
magnetic filter is poor (the order of 10-3).13-25> However, a combined cylindrical magnetic
lens system can give a higher resolution of the order of 1 eV even for 80 kV electrons. 16>
The magnetic filter has a merit that the accelerating voltage of the electrons can be selected

independently of the filter system. This means that as high accelerating voltage as desired
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can be applied without the trouble of the insulation of the filter system, which can not be
avoided for the other types of filters. However, this causes another trouble that the accel-
erating voltage should be stabilized with the fluctuation less than the order of 10-% for the
period of the experiment.

(b) Electrostatic chrvomatic lens filter.

The electrostatic chromatic lens filter, which is connected to the electron "gun with nerly
the same voltage as the accelerating voltage, was first used by Modllenstedt? 7> and since then
ﬁgs widely been used.!-¢1%5-20> This is a kind of electron energy analyser. Originally the
highest accelerating voltage applicable was 20-50 kV because of the limitation of the insulation
of the lens. However, the construction is renewed and as high voltage as 100 kV can be
applied now.2! 22> The highest resolution of this type of filter is 0.5—1.0 eV. The merit
of this filter is that the energy losses corresponding to the different scattering angles can be
recorded on photographic plates:three dimensional cartographic plots of the values of energy
losses, scattering angles and the intensities are obtained at one time within a few seconds.
The accuracy of the intensity measurement is, however, limited by the densitometry technique
of the photographic plates.

() “Gegenfeld” filter.

When a cylinder with fine mesh, connected to the electron gun through variable potential
AE, which is supplied, for example, by a battery, is put in the path of the electrons, the
electrons with energy losses larger than AE are reflected and only those with less energy
losses can enter. Then, they are accelerated after passing through the mesh. Though the
mechanical construction is simple, shadow image of the mesh overlaps and moreover the
resolution is limited (of the order of several electron volts). 23-25> This is a kind of
“Gegenfeld” filter, but may be called a net filter for convenience’ sake.

The so-called “Gegenfeld” filter is composed of a cylinder with a hole which is connected
to the electron gun through variable potential AE. Usually the retarded electrons are detected
by a Faraday cylinder and amplified by a d.c. amplifier. When the scattering angle is fixed,
the integrated intensity curvef:E I( &) d & can be obtained against the filter potential. 28-34>
The differential of this curve will give the energy spectra (&), but this procedure gives
much error. When the filter potential is fixed and the intensity is measured against the
scattering angle, the diffraction line profile can be obtained. The latter method can conveniently
be used for the study of electron diffraction. 12> The resolution of this filter itself is the
order of 0.05 eV. However, the practical limit of the resolution is determined by the
distribution of the electron energy from the electron gun and is about 0.5 eV.

(d) Combined filter.

As is mentioned before, when the magnetic filter is used the resolution is generally
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poor (10-3). However, when the electrons are retarded to give the energy of the order of
several hundred electron volts and if the magnetic filter is used, the resolution will become
the order of, say~10-2 X300 eV~1 eV. If the electrons are accelerated again after passing
through the filter and detected by, for example, a scintillator, the relative resolution will
become high. Such a combination of “Gegenfeld” and magnetic filters can give a high resultant
resolution of 1 eV even for the accelerating voltage of 400 kV. 35>

Though the combined type filter seems to be useful, the mechanical construction and the
adjustment are rather complicated. To get the integrated intensity curvesfiE[ (&) dé& with as
high a resolution as the “Gegenfeld” filter and also to get the electron energy spectra I(&),
the present authors have modified the “Gegenfeld” filter. The construction is simple and can
be used easily for electron diffraction work. The features and the characteristics of it will be

—E

shown in detail in this paper.

§ 2. Apparatus

(a) General.

Figure 1 shows the schematic representation of the appa-
ratus. A slit Si determines the aperture of the electron beam.
The diffraction pattern from the specimen Sp is focused by a
lens L on the fluorescent screen. Si is the two sets of adjustable
slits placed on the screen. Two pairs of deflectors D are put
beneath the specimen. The “Gegenfeld” filter F is placed under
Sz. The electrons arter passing through £ are detected by a
scintillator S¢, amplified by a photomultiplier and recorded by
a high speed pen recorder.

(b) Deflectors.

If the diffracted beam is scanned mechanically as was done

by some of the workers, 33 26-38)> the scanning speed is limited
by the mechanical construction. Two pairs of the deflectors are
used in the present experiment®9>. If we put the lengths of
both the deflectors ¢, distances d; and da and the voltages
both V, the path of the electrons in the second deflector is

given by SC
£V (tan2 0 - ¢V
=(L-+/#Z)tan20 - - B S P N oy
y=( ) 4dy Ecost2¢9 " \2dy Ecost 20 Fig. 1. The schematic represen-
Ve x2 tation of the apparatus.

T4d; Ecos 29,
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where, L 1is the distance from the specimen to the top of the first deflector, 2 @
the scattering angle, % the coordinate on the centre line of the apparatus, » the one
perpendicular to it and E the accelerating voltage of the electrons. The condition that the
diffracted beam with the scaitering angle 2 @ enters the slit Sz is given by putting v =0
for x =¢. Then eq. (1) becomes

_ PV (3 L N BCL A2 2 e SUT
20="4 d1~d2)/ E(L+22¢). )

Fhe electron beam should be parallel to the centre line when it reaches the slit Sz, because
it must pass through the filter and enter the scintillator. This condition is given by the

formula that the differential of eq. (1) is zero at the bottom of the second defleztor:

AEQ =0V (1/d1—17dg). -reerreremeemarmiiiiiiianiiii e -(8)
In the present experiment the following dimensions are used:
L=64, £=50, d1=20 and d2=31.2 M. +rereerreermmrmr ()

(¢) Detector.

Stilbene plastic scintillator was used as the detecior of the electrons. The surface was
covered by aluminium film of thickness 1000 A to protect the scintillator from the light from
the electron gun and from the room. The photomultiplier was 7309 and 1.2 kV was supplied.
The photomultiplier current was recorded directly, or after passing through an a.c. amplifier

by a high speed pen recorder.

(d) Linearity check of the photomultiplier recovds.
When the intensity of the electron beam is weak the scintillator- photomultier plots

10 against the beam current are

8

r Voits

linear. However, when the

D

H

beam intensity becomes

strong, the plots deviate grad-

Recorder mading
N

ually from the straight line and

saturate for very strong elec-

® o -

tron beam current, Of course,

FY

such a tendency depends upon

2 L L :
™" Tomd i0*A
Beam current on specimen

the accelerating voltage of the

electrons. Strictly speaking, the
Fig. 2. The relations between the scintillator-photomultiplier
readings and the electron beam currents detected on
the specimen surfaces. passing through the specimen

relations between the electrons

and the scintillator-photomultiphier readings should be examined. However, the electron beam
current detected on the suriace of the specimen, which was insulated and connected to a d.c.

amplifier, was plotted against the reading for the practical convenience. This is shown in IFig.
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2. As is shown in this figure, roughly speaking, the recorded curves are linear when the
readings are less than 10 V.

The total electron current is the sum of the electron beam current on the spcimen surface,
transmitted primary beam and the reflected beam. The last one is much smaller compared with:
the first two. To get the absolute intensities of the electron beam, the following procedure
was used. The difference of the photomultiplier readings with the specimen in-and out-of the
electron path will give the electron beam current which flows on the surface of the
S‘Becimen : the voltage difference of 1 V corresponds to the electron beam intensity of 810!
A. It was observed that the intensities of the diffraction rings (including the peaks and the
backgrounds) are the order of 10~4—10-% of that of the transmitted primary electron beam.
Then the records of the photomultiplier plots can be considered to be linear to the -intensities
in all the ranges of the experiment.

(e) Filter.

A filter which is similar
to Brack’s type “Gegenfeld”
filter was used in the present
experiment. 49> When the
ratio of the length to diameter

of the cylinder is large, only

a part of the electrons can

pass through the filter, giving (a) (b) (e)

Fig. 3. The resolution of the “Gegenfeld” filter without the
current. The accelerating voltage is 30 kV. One division

in Fig. 3 (a). The optimum of the abscissa corresponds to 3 eV.

a poor resolution as is shown

length and the diameter were (a) The length of the cylinder of the filter is 120 and
the diameter, 10 mm.

38 and 20 mm, respectively. () The length is 38 and the diameter, 20 mm. The

However, even in this case centering of the filter axis is not good and the resolu-
. . . tion is O eV,
the resolution is not so high (¢) The same dimensions as (b). The centering is good,

when the centering of the giving the resoclution of 0.7 eV.

filter is. not accurate (5 eV).
This is shown in Fig. 3 (b). The best resolution is shown in Fig. 3 (¢) (0.7 eV).

To avoid the divergence of the retarded electrons, which causes the poor resolution,??>
a coil was put aroumd the semisphere part of the filter (¢f. Fig. 1). An example of the
variations of the resolution with coil current is shown in Fig. 4. The highest resolution is 0.5

eV for all the accelerating voltages from 15 to 60 kV.*

*When the authors finished the work, they found that Hartl4!> obtained very high
resolution of 12 mV by using a combined type “Gegenfeld” filter.
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As is described before, the so-called electron
energy spectra can, in principle, be obtained by taking
the differential of the integrated intensity curves.

Though the recorded curves themselves are accurate

Resolution

with the error of only few per cent, such a procedure

will give much error. To avoid such an artificial error

eV
[¢]
L \0\0_0—’/ the following two methods were tried in the present
experiment.

° : i) “Gegenfeld” - deflector filter. As is shown in

c 5 10 15 mA
Coil current Fig. 1, a pair of cylindrical deflectors are put inside

Fig. 4. Variation of the resolution . Lo
of the “Gegenfeld” filter with the cylinder of the filter. Put the inside diameter of
the coil current. The coil turn the deflectors a, the length b,and the voltage AE’.
is 450. The acclerating voltage

is 30 KV. Then the deviation of the electron path with the

energy AE from the centre axis of the filter is given by

AE = D2AE JAAEG. veeeeeeeriineene (5)
60 The variation of the y value due to the different
5o energy of AE is given by the differential of eq.(5):

AYJAAE=—3/AE. +ooeveenireennaen (6)
40 To check these relations the specimen was
30 removed and the maximum values of the photomulti-
plier records were plotted against the filter potential
£ AE by putting a slit (¢f. Fig. 1) beneath the filter
1o at a different position from the centre of the filter
AE axis. The result is shown in Fig. 5. Examples of
%o i 20 30 40 50 60eV  the peak shapes are shown in Fig. 6. As is shown

Fig. 5. The variation of the maximum
energy positions of the filtered

in this figure, the half widths are the order of 10

electron currents with the de- eV, corresponding to the vertical line segments of
flector voltage AE’. The vertical . )

line segments are the half widths Fig. b5, and the peak heights decrease when the
of the energy of the electrons pass- deflector voltage increases. This is due to the fact

ing through the slit.
that some of the electrons hit the wall of the cylin-

ders and do not pass through the slit, because the energy of the electrons in the filter is very
low (0—150 eV) and there is a strong electric field outside the filter. Then the eqgs. (5) and
(6) can not be expected to be applied accurately. Accordingly, such a method is not sufficient
enough to get the energy spectra of the electrons,

i) A.C.modulation “Gegenfeld” filter.  The second method is to add a.c. voltage to the

filter potential of the “Gegenfeld” filter. The schematic arrangement is shown in Fig. 7. As is
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AE

J—
~ (@ {b) {e)

Fig. 6. The resolution of the “Gegenfeld’- Fig. 7. The schematic representation .-
deflector  filter. The accelerating of the a.c. modulation "Gegenfeld”
voltage is 30 kV. filter, The ordinary integrated
(a) AF =20 eV, (b)) A4E =40 eV and ' intensity curves and the energy
() AE =60 eV, spectra can be obtained by switch-

ing.
4B
I(e)de
()
I(ﬁE)l B P
T 4
A AE
SE
| Y
(a) (b)
Fig. 8 The schematic representation to show Fig.9 Example of the integrated type records

the principle of the a. c. modulation
“Gegenfeld’ filter to give desired
electron energy spectra. records (I(e)).
(a) Without the specimen, (b) With
the specimen of gold film of the
thickness 150A. ‘

(EOAEI( e)d e) and the differential type

shown in Fig. 8, when some modulated a.c. voltage 8 FE is added to the filter potential AFE,
the electrons passing through the filter are also modulated. When such a modulated current is
detected by the scintillator-photomultiplier, amplified by the a.c. amplifier and then rectified,
the recorder current corresponds to the electron current for the energy value of AE with the
width of 8§ E. The range of §E is controlled from 1 to 8 eV. Such a modulated electron
current gives the so-called energy spectrum. An example of the integrated curves for the zero

scattering angle and the modulated a.c. curves is shown in Fig. 9.
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Though the mechanism of this modulation method is simple, the accuracy is high (0.5—
1 eV) and moreover, it can also be used as an ordinary “Gegenfeld” filter. The diffraction line
profiles corresponding to AE with energy width 8§ E can be obtained, when such a modulation
method is applied for the electron diffraction work by fixing the AFE values and taking the
intensities against the scattering angles. The result of this case will be given in the near

future.
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Generation and Amplificaton of V.L.F. TRianguku‘VVéves

Shigeki MURAKAMI

School of Electrical Engineering, Kure Technical College, Kuve

The generation and the amplification of triangular waves of very low frequency

are described in detail:

(1) The mechanically generated triangular wave is magnified by using a transformer.
(2) The voltage amplification is made by a modulated amplifier.

(8) Darlington’ s connection is used for the current amplification.

The voltages are the order of 1 kV for (1) and (2), and the currents are the order

of 1 A for (3), repectively. The linearity errors of the waves are within 1 percent in

this expreiment.
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aux AMP : D. C. amplifier, REC : Rectifier,
SD : Step down circuit.

BEANERFEICETH DL 5L TR EMm
ATBELFE—ARRO=A[EA GO, AN
WHAERS TR E ZRMALEED 2 50
REEO=AEAHTL 2, ZEREIECXRE%
WaTARIOBRDSTH HH, BilT~EEE
REL AL EEINRIGCCRAMEEI B LAY
EAOFEEAOCTHMERE L, 20T F
CREEE, BREITE-OT, BICAROBS
ZML CEREOREER - &,

‘3&‘

v

3-1-2 £ &

1) ZRm ANBEREEHKZVDOTE
SYCAEF 2 9 RTCTEAELBNREY, £+~
Fz v % v, VY7 PEEEATCHEL
THEHTLCENTE S,

@ HEZE SETEEDO6AUG6E6BQ
5 % Fv iz Z B D AZ R B8 AR CHEE 1 #950 U4
Bl b5, HEERL L AD L SEVELS Y E,
TZ TP PHIEIC L AR L 2 NTEBED
ECAVHINWEBEEIFE (AR D,

(3) REZENR  H—0ZAKERIAEE L »
2, FELORRCE/ErEbECERILT. 7

287, OB ERK, 4 vE—H Y ATHRO

In

AF
5 Circuit of the modulated amplifier

K& D HYSTAFC, 10 Ck VJ Bonsdkosxnl
KA ve—FvAT7 CEQD, &K 0D ZHER
PEATVILVABCEBEREOR D, Ll
HEPEDELZOR, BHORBKCH S,

3-1-3 S=BER
Brwd BEEl oXsAHhe &y, 1.6

(®)

(©

EEH 1 Wave forms of the voltage amplifier.
time scale : bsec/div
(a) Modulator output : 0. 5V/div
(b) Amplifier out put : 200V/div
(¢) TFinal output : 1000V /div



122 . BT EBFHIILRNAREL 2EE 1S
Ek V3gBonsy, BRELS (%] &0
L T4

, WEEZ T Cl LRV fIC
E%] 'K—LK Lo /a\ o Tz,

Gain

0 S I N ISR S N
2 4
Bias v

6 Characteristic and circuit for
compensating the linearity

DFIC, M6DL 516 AU 6 % b BEHEIC
LC6AUBDAZ Y —v 7Yy FEERXATE
HAODRECE U CHEL BERED [ L2 Ko
7eo COFIERRRIEIARNOMELF = » <HE
g% (auX. AMP) CHERMIEL CH2 TV
EL, ThCIRRAUT2REHL 6 AUE6DA 2 Y
—~v7) y VEEXELDLCELY, 6AU6
DO RIEE % 10~B00FEH CEMMICE/L S & 5,
Fa oy AHEROMWIBEEL 6 AU 6 D31 7 AEK
MEBLDCLLVEREI D LEDD
2B, BEFRBEEELONLRELRDT CEEEZ
1 L% LUTTd5,

VotagetkV)
f=)
w
T

10
Time (sec)
B§7 Compensated output wave form
RIIEOF P e LCis
MW EHRS S, & QCEEFITRIRMEIES
)

50T, WA CHEIES TSI b

KO TEBROFECL VARREFAUERYE
77
ZOHELDATALBRRTHL, DL S

B8 Block diagram of the amplifier with
compensating circuit

KEEROGEBRY 2L L, REER
E=Vi—GsV,
Gatk Go& &5 &
Vo=G1G2GsV
=Gk Ge(Vi—GsV)GsGaV s

—kG1G5GaGo(Vi—Gs Vo)V,
EG1GsGaGo=Fk b3 &
Vo/Vi=KVi/(1+KGsV )
=1/(1KV:i+Gs)
Go>1ThHNE
1/KV: <Gst%ubdhbd
Vo/Vi=1/Gs (8)
Wi, Gsik 7HEBEBOEENE T ERTH
BinD. HARAINCHBIF S &Ik D,

32 EHHEE

3-2-1 B =

KETHEO 5 voR g2 Hniud (AD +—
X —DRINABHN LD, R = A L OEBEIC
Lo CREBREZ ALY, P77 vPRAXOME
PEBLALCRE AL R, A2 AT VX
7, BERERTEY 772
2V AZMACE DL AR CTRREREMLRIR

OB

VAV ARG oL\ D

ZH YLD TA v Xy x Y AR

TEWORE LTk Ty, B—1F 7 v
ARGATIEIN L HEVRELTERNDT, ¥
—~ )V P VERICL TR, £~V v b VR



. b BIERE=AEOFRA: & 5 123

ATTEIL LB uwi%”l]
= FETH Zoo

D TRELTHTCh

3:2-2 £RBRER

(1) B HMIoRBOL S 7 —
T VYA R RBEREEL T ATIE400
EQJ HEMIEE 3, BIRMEIELDTEME XL
5 EA] THho,

- 2SB25A
67k
20
T
g
2
So2
)
o
-

0 .
Time (sec)

B9 Wave form and circuit of simple
connection.

(2) #=yvr vk AR 20001 =3
ZIEPD CQI WL CEREIL 72 & 2 51.35 CA]
% TIC A -7, EHREGOTCHIIDE 5ic

10k 2SB240A 2SB2EIA
2
€
[
[
3
<08[
o
o
-
O 1
0 5 10

Time (sec)

B10 Wave form and circuit of Darlington’s
connection.

4

=y XEM9 QI KL CARBELRMTEL1
CA] T d 25, ERETERZBGIETESAE
Biiot, ZORECE, ANEH4M4 RO,
BICHIES 2, TR E4. 6108 TR —H X
DREBIT R & v AR, EINIEE 2B o h
. T, ReRWATLE, ATJEH L B
BRITNE LR DH, e L CoMft, ERE

B LAV aRmREOR T2 53,
FUVRBEHRELICE, P T voRAZOLFNE
5)

iz, BAIER 2T v, BEREEZ&OE I v,

-

ik

BB, ZARO%EE, BECOWTHOEO—
DOHERFROREENFER 2 T4 o 22, ERAN
AR EEED LV —NHME FRE ER 25
Feo WERFEBEZIOCE Y WREZRICITZOE %
INHTE 25, FHRELOWTEZEIOREEDR
A 5,

b4 ik
(1) Bl - A% BTFHIMVOL. 4, No. 2, P24
(2) NE CHitrgpt
< (1964

LA TATY VI Y =D

(B Fr=Fanzes: AETHIEESE

(4) R. A. Greiner: “Semiconductor Devices and
Application” (1961)

(5) skHl - [AIEE - [5¥EE 46, P. 635 (FH38)

(EF4149 B 1 B2AD)



125

E X~y v b v B
@aTEH Mk %

Modified Darlington Connections

Shigeki MURAKAMI

School of Electvical Eugineerving, Kuve Techmical College, Kure.

In this paper the modified Darlington connections are investigated with the aid
of the hybrid parameters and the transistor curve tracer. The following are the
results: The current amplification factor (hf) is varied with the insertion of Ri., and
is held uniform in the wide range of the collector current. The high input resistance

is obtained by the use of Rja,.
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Analysis of Schrage Motor by Means of Poly-Axis Matrix Method
Yuzo TAKAMATSU
School of Electrical Engineering, Kure Technicat College,
Agacho, Kure.
(Received September 1, 1966)

The “poly-axis matrix method” is used to analyse the Schrige motor characteristics. The
number of the rows of the impedance matrix used in the analysis is smaller than that of the

other workers and the characteristic equations can be easily derived.

§]. Introduction

There are two matrix-theory-methods to analyse the rotating machines. The first one is
a “d-q transformation” (two-axis-matrix method) which was developed by G.Kron.1> This
method is useful to analyse the characteristics of two-phase machines, but not so easy for
the analysis of three-phase machines. The second one is a “poly-axis-matrix method” which
was proposed by T. Takeuchi.?> The latter method is more convenient than that of the former
to analyse the characteristics of three-phase machines.

The Schrige motor charateristics have already been analysed by T.Takeuchi. 2> However,
the process of the calculation is complex since he separated the adjusting windings into two
parts. In this paper the adjusting windings were introduced as is shown in Fig. 1 to make
the calculation easier, and the characteristics of the Schrige motor were calculated in the

same way as in the case of induction motor.

§ 9. The Derivation of Voltage Equations

Figure 1 shows the schematical representation of the Schrige motor : the rotor has a set
of primary windings 1¢, 1® and 1¢, and a set of adjusting windings 3%, 3° and 3°. There
is a set of secondary windings 2%, 2! and 2°¢ on the stator. For the sake of simplicity of
the derivation of the equations we assume that the sets of primary-, secondary - and

adjusting-windings are located at 120 electrical degrees in space to each other, respectively,
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and that the primary windings on the rotor are connected to the three-phase source of
constant voltage and constant frequency with slip rings. The adjusting windings are con-
nected to the secondary ones with the brushes Bi, Bz and Bs in series (the dotted lines in
Fig.1). If the direction of the phase rotation is counterclockwise, the rotor rotates clockwise
with angular speed ®,, Let 0 (=—w, ) be the angle between the primary winding and
9a the secondary winding. We assume that
the mutual inductance between two wind-
ings is proportional to the cosine of the
angle between them.,

The symbols in this paper are as

follows:
(Mn,3 =mutual inductance matrix of

the n-th winding due to the

currents in the m-th winding,

where

¢ 3 the angle of shift

. o 3 m, n=1, 2, 3.
Fig. 1. Schematic diagram of Schrage motor.

For example,

CM; 2 =mutual inductance matrix of the secondary winding due to the currents in the
primary winding.
Mus=M .n=maximum mutual inductance between the m-th winding and the n-th
winding,

where m, n=1, 2, 3 and

Roa, ln, La.=the resistance, the leakage inductance and the main inductance of the

m-th winding.

i %, 1%m 1i°s=phase currents of the m-th winding.

e°m €°n, ec‘n=phase voltages of the m-th winding.

im0, 1m, 1 ma=zero-, positive- and negative sequence currents of the m-th winding.

€mo, €mi, €mg=2zero-, positive- and negative sequence voltages of the m-th winding.
where m=1, 2, 3.

Then voltage equations of the Schrige motor are obtained from Fig. 1.

The mutual inductance matrisis [Mz:] and [Ms:1] may be written as follows:

cos @ cos(—2mx/3+0) cos(—4nx/3+6)
(Mz21)=Mz1  cos(2m/3+ ) cos 0 cos(—27 34 @) irovveree (1)
Lcos(4m /3+ 0) cos(2m /3+0) cos @ ;

and
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(cosq cos(2x /3+ «) cos(4m/3+a)
i cos(—2mx /34 ) cos L cos(2m [3+ ) ieeeennn (@)
Leos(—4m /3+a) cos(—2m /3+a) cosc

The leakge inductance matrix [[Z:]] and main inductance matrix [ L;]) are expressd as

(Ms1]=Ms;

[ Ri+hLp 0 0 \‘ p
CZ:1]= 0 R+l p 0 C?:E’W[) .............................. (3)
0 0 Ri+lip
and
~ J( 1 cos(2x/3) cos(4m/3) \
ELJJZ L ! Cos<_2/_[/3) 1 cos<27f/3) ‘ .............................. (4)
(cos(—47z/3) cos(—2m/3) 1 J

From egs. (1), (2),(3) and (4) the voltage equation for the primary winding can be obtained

as follows:

Ceid=CZiCi1)+CLy pCE a0+ IMag pIC 4 20-+0Mag P d 5] roeerrrrreremsencnnnnns (5)
where
‘ea] Za\: ;/l'l\ 1/1,“}
o N | 2 L8
bl R b . Lo . ;‘b!
Eelj= el . Ellj_:-_‘zl" Esz=jzz;’ E133=§131 .............................. (6)
‘ i Pl
e i it i
1 T 2 ) SR

Similarly, the mutual inductance matrix UMs27) can be written as
rcos(@ +a) cos(2n /3+ 6 +a) cos(dm /3+ 0 +a)
[1‘/[32]:_/‘/’321 cos(—2x/3+ 0+ ) cos(@+a) cos(2mx /3+ 0 +a) T
Lcos(—4m 34+ 0+ )  cos(—2m /340 +a) cos(O+a)
Then the voltage eguation for the secondary winding is
Ceal=CZ200 420+ LapId i 2]+ Mg pI 31 JHTMzg pIL T 50 cooerrrrermresnennes (8)
where
[MI Zj:E/sz jl
which is the transposed matrix of [#M;2]).
The voltage equation for the adjusting winding is as {ollows:
Ces)=0Z30i3)+CLs pI72 ]+ Mys pIL 11 J+0Mas pIL T 2T coooerreeeermneeeeeeens(9)
In the case of unbalanced oparation, egs. (5), (8) and (9) may be transformed to the

symmetrical co-ordinates axis by the transformation matrix A7,

i.e.,
1 1 1 1
EA]Z’/SL 1 a2 17 2 T {10!
v 1 a a?
where

a =exp( ]2mx/3).
Let us define Ce] and CAJt (e as follows:
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Cel=CZi1
CATIC e J={CAJ M CZICATICAT LG e woeeemreeemenraete et a1
Here

[AJ! =inversed matrix of [AJ.
Using eq. (1) we transform egs. (5), (8 and (9) to the equations which are based on the
symmetrical co-ordinates axis. The transformed equations become as follows: -

For the primary winding:

i ‘,“elo‘i (21@) 0 0 1110‘ 3 (0 0 0 }wlzo1
‘;en!':i 0 Z1 ¢ 0 | i11i+*2’M21p}0 g-io 0 %.i“‘
teyn L0 0 Ziw| iial 0 0 8"",1‘,’\1'22]
00 0 ise) ‘
+72,M31 p‘\ 0 cia 0 K i3 ‘(12)

0 0 &% \isa,,
where
Ziap=Ry+h p
Zyy=Ri+U+3L:1/2)p.

For the secondary winding:

(320\ Z2¢ 0 0 '\"izo} 3 }’0 0 0 /110
?ezxi=l‘ 0 Zac 0 llzx +‘2Mlz]7; giv 0 in}}
vez22) | 0 0 Zacoy, td22! L0 0 E770 (i1a)
3 i”O 0 0 ; i’/ 130)
'*‘2]“,321);0 gicota) 0 ‘131 ................................................ 13
.0 0 &-70m ) igy,,

where
Zacm=Ra+hp
Zacp»r=Ra+Uz+3L2/2)p.

For the adjusting winding:

\’/eso\( 2z 0 0 \“‘ i/iso\‘3 ‘0 0 0 \ "ilo\]‘
;‘631‘\:} 0 Zia» O ‘131 +"2’M1317\10 &=ie 0 \111\
Lesz; U 0 0 Zscp)lisar W0 0 g7 Uiyg,
0 0 0 V/1g0)
+SIMZ3P§O &-(o+ad 0 | im} ................................................ 44
.0 0 EASAREI N FYUR
where

Zsm=Rs+lsp

Zsp»p=Rs+Us+3Ls/2)p.
From egs. (2, (3 and (4, the positive-and negative sequence rows (after removing the zero
sequence row) become as follows:

R 20 N i T T T T L PP i3

where
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[e/j={/211\, ‘:i']=/i11\1

| €12 | I 112 }
€21 { 1 7'21 .......................................................................... )
€22 | | 222 1
es; | D131 “
\232,’ ‘\isz,‘
and
£z'3]
-~ 3 -5 0 3 ja
ARSS) 0 2’M12P8 i 0 2'M31P8’ 0
3 . 3 .
0 VARTS, 0 '2'*M12P8’ ’ 0 *2*M31P8 je
nglsz“’ 0 Z2 0 'S'Mzapéj‘““) 0
= 5 5 )
; 0 *2'11/112178"“’ 0 Z2 0 fzﬂMza‘bE""“")
"S‘MBIPE—';D‘ 0 ’S‘MZSPE_j(O+a) 0 VARES 0
§ 0 'S’Msuﬁé“‘ 0 'g"MzsPe“"“*“) 0 Zs
The impedance matrix CZ’J is a function of time § (=—w,t), then we choose the
commutation matrix CK] as
/1 0 0 0 0 OW
‘,\ 0 1 0 0 0 0 1
| o ,
CHa=| 0 0 €000 @
0 0 0 &9 0 0|
‘0 o o0 0 1 0
0 o o o o 1)

By using eq. (8 we transform eq. (5 as follows:
LK Ce’ J={CKJ(Z' JLKYCKI i)
1.e.,
Ce"I=CZ"30:¢"3
Thus the impedance matrix [Z ")), the voltage matrix [ e "] and the current matrix [ ”7) can
be obtained:

£z"]
;/ Z1ce 0 SML‘ZP 0 gMalp & 0 \‘}
i 3 3 .
0 VARSS 0 2M12P 0 *2*M318 i
ingz(I"ij 0 Zacr-jo, 0 ngM(P"jwr)g"“ 0
=| E...ag)
‘ 0 S*MJZCP+]'(01) 0 Zaorinrd 0 'gMzs(P+jwr)5_f“§
.
‘EMslj)E‘f" 0 gMzapé“” 0 YARTS 0 ;
. 0 SMMPE”‘ 0 SMzsj)Ej' 0 VARTS /{
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€1; "1311 A
€12 L1z :
Ce’ _ eZle“jﬁfand Ei//::: Lo T i
€22E70 1gpE7¢
€31 131
Y €32 /‘ v 132

Since the adjusting winding and the secondary winding is connected together through the
brushes in series as is shown in Fig. 1, the following equations are obtained:
-

€218 74 e351=0

€228704 e352=0

' _ ‘ U U U UURUPPPRPPRP el
121 E779= 131 i
i22879= 1352
By using eq. @1, eq. 20 can be given as {ollows:
/1 0 0 0>
1 0 1 0 01, i11
Cim) -;0 0 1 0“’.12 = LCT T e )
%0 0 0 1 taa&™?
{0 0 1 0115228"@ /
W0 0 0 1/
and
Eell!szc]tEeU]
€11
/1 0 0 0 0 0y, ez /€11
Jo 1 0 0 0 ollemee | lem .
0 0 1 0 1 0|lemeir |0
N O 0 0 1 0 1/ es: R
‘€32 /
From the above connection matrix [ C7) the impedance matrix L Z"’ 3 is given by
CZ"1=CCLZ")C]
Ziw O Al 0
= 0 Z1 e ﬁO Aa e 24)
Az 0 As 0
0 Az 0 As
where
Av=3Mizp+5Mssp &0
Az SMJZ(pJ‘Jw)‘!' Mai P E 7 F v 23

fl:S:ZZ(P~jmr)+ZI§(P‘J".L2]‘423(P 4 jw, e 1—2M“p

A1, Az and As are comjugate of Ay, Az and As to each other. Accordingly, the voltage

equation becomes
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[e”’]:[Z”’j[i”’] ....................................................................................... (29
where the Ce’” ], the [i”" ] and the (Z'" ] are given by egs. €3, @ and @).

§3 Currents of the Primary and Secondary Windings

From eq. @§ the primary currents are given by

d 1 L T T == O : e
| 11 | Zaicp As— Az s O o
» - As o @
Ltaz | 0 TZicr As—A 5A42>A*1,,r‘ | €12 J
and the secondary currents, by
z g-io —A2 0 Ve
A | Zico As— Az Ar b o i 09
i j 0 ‘ — Az ! !
{t22&’ N 0 Zim As—Ag A\ €1z,

The currents for the steady state can be obtained by replacing the
tai1, Ga1g, o by the effective values I31, Ijig, +veer and p by j ®.

Now we put

instantaneous values

Xn=@Unt3Lm/2), (M= 1, D, B.) +roreereraroeamemmitnnmmiiiiiiieieiitiiiere s 9
Xm,.=co~%Mm., (M, B =1, 2, 3.) trrreeerramreemiaiiiinii e 60

And let o1z be leakage coefficient between the primary winding and the secondary winding,

o23 be that between the secondary winding and the adjusting winding,

the adjusting winding and the primary winding. Then we get

(X — XaXs—(Xps)?
O12 )(])(2 s, O023= Xng N

o031,

that between

and .......................................... Gl)

_ X3 X1 —(X351)
oe1= X3 X1 :

Then the primary currents in steady state given by

‘1., (BiwtiBicotEa
. Bsr+JBaco ‘

I {Bic-o>+]jBaa-}Eiz

{712, N Bsag-os>+ JBaa-s

and the secondary currents, by

1/]21\ f—~j (s Xi24+Xs1)E1:
! : Bs¢sr>+ 7 Bacs

—J(2—sXi2+Xs1)Eq,

Y ) :
Bsa-s;+ 7 Baca-

where

S (33)
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a=0 \
Bi¢y=Bia-s>=R3+ R3 |
B2esry=5s X2+ Xs+X25(1+s) i
Bs¢r)=Ri(R2+R3)— S5 c12X1 X 031 X5 X1+ X12X51(s + 1) ’
—Xi XusCs +1) |
Bicor=X1(Ra+Re)+Ri(s Xa+Xs)+RiXps(1+s) [
By =(2— $)Xz+Xs+X55(3—5) T
Bsp_sy=Ri(R2+R3)—(2—5)c12X2 X1 — 031 Xs X1+ X12X51(3 —s5) i
- — X1 X2:(3—5s)
Bic-sy=X1(R2+R3)+R:1(2—5sX2+Xs5)+R1X25(3—5) /

84. Torque Equation

From eq. @4 the torque tensor { G J can be written as
f—J 3Mai2/2 0 h 1(~jX1z 0

E st=3 . i:--cgl o ‘ .............................. (35)
\ 0 + 7 3Mi2/2/ v 0 + 7 X122/

Therefore the torque 7 becomes

S ETRN (’Iu\
T=Re LGS (* ; conjugate)
Izz/ \112/ N
1”(% Di(E11)* ____ D2(Eiz> } ............. e %
(Bscr)2+(Ber ¥ (Bia-1)?+(Bsa-) ‘
where
Di=(R2+Rs)X12 (S Xaa-+X51) rorrreereemmrmiimmton ittt 37
and
Da=(Rz+Rs)X12(2 — 8 Xa1aXg1) rrreerrrrreemmmremmmmm it 8

Let the effective turns of the primary winding be N, that of the secondary winding be

N2, that of the adjusting winding, Ns (for 2 p =180°). Put

N N
*ﬁ: =u, 72\71,_ e (39)

Then the following equations are obtained:

X]Zf_\/ 1—0—12)){1;)(2_1/1_‘0_12 XZ_/l_O-IZ\/(Nz)z—/TjOiZ’l”{4(})

(X1)2 X1 (N1)2 w

Similarly,

X — . .

st 1/1—0’23*;'§(Smp)‘ .......................................................................... ()

X — .

:X;”,=1/1_0-31,, Z)***(Slnp), ........................................................................... 42

X 1

Xf, g T {43
and

X

B QI P )2 coee e e (4
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If we consider these conditions {rom ev. () to eq. W4, eas. (34, 07 and Y can be reduced to

the following forms:

X
B“,,:%;F(,), .......................................................................................... 9

Bs>=Ri1(Rz+Rs)— (X“ {90’12“0’31(14 sin p )?

. = T - V' 1—0o2s :
; /07 - —
FsHDw sing /e =as) (12 1708 o g
~ Bior=Xi(R:+R3)+R: J;F(s) ............................................................... @1
where

Fioy= _ % sinp - _oesu sinp
(s> <S+1/l )(1+/1 “oesu sinp) U1 —mas 48

B2 2_sy, Bscaosy, - are given by replacing s by (2 — s) in egs. {5, 48, @jand 8.
Dl—gl"L(l o12) (s + ‘/1,;7‘73 % Sin PICRz 4 Ra)ereereereommnmnmnnnnns (19

v 1—o12
and

D2 = (Xl) (1—0o12) (2~S+J/_l ___3 usinp) (Ra+d Rg)eereemmnninannnns 50

v1—-
Accordingly, torque equation is given by ejs. {3 and (g~

§5. Discussion

As is shown in the previous sections, we have calculated the Schrige motor
characteristics by decreasing the number of the rows of the impedance matrix.

Since the adjusting windings occupy the top of the rotor slot, the leakage coefficient
between the primary winding and the adjusting winding os: is generally neglected in the
calculation. However there are the cases where the ¢s1 can not be neglected. 3> Therefore in
this paper the leakage coefficient o351 was taken into the calculation, and moreover, contrary
to Takeuchi’s result, the leakage coef.cient o12 is not equal to ¢23 in the present calculation.

In the torque equation (3§, the resistance of the adjusting winding Rs is a function of p
and when the brush angle p is zero (sin p=0), the torque equation 6 of the Schrige
motor becomes the same equation as the induction motor.
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it o = DI ™ +
Improvement and Fundamental-testing of non-destructive
structural concrete Testing-apparatus.
Study of non-destructive Concrete Testing. (Report5)
Kazuyosi SEI
This report describes the result of the experiment which I made on a special
perforated concrete test piece in the laboratory and in this experiment I used the
modified non-destructive testing apparatus. The trial apparatus had been reported 1961
“On the non-destructive testing apparatus in the field of the structural concrete
strength”. The concrete strength is relative to the primary chord modulus and the
primary chord modulus is larger in the high strength concrete thanin the low strength
one.
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Differential Settlement of Structures
above the Consolidated Soft Clay (Report1)

(Investigation and General Conditions)

Yoshiji TAKAI and Mitsumasa NISHIMURA

Since Terzaghi applied his theories to the computation of settlements of structures

above deposits of soft clay, several attempts have been made to confirm the reliability

of such computation by making a comparison between computed and observed

settlements of actual buildings. In this paper, we attempted to take up the problems

of the same nature for the purpose of making a contribution to the accumulation of

similar data. We chose the ten buildings on the campus of Kure Technical College as

the objects of our investigation, and observed settlements and cracks of these buildings

and discoursed on them.
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