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A Study of Chang Hsiin Militalist Party (1)

—Mainly on Nan-ching Conference and Hsli-chou Conference—

Hiroaki TAKASHIRO

When the Republic of China was being born, the militalist parties were supported by the

foreign powers, the landed class and the commercial capitalists. And taking advantage of this

power structure, Chang Hsiin Militalist Party tried to restore King P‘u-i.

The object of this article is to illustrate the structure of the political power in the

Militalist Party Period after the establishment of the Republic by showing some historical facts

of 1) What caused this restoration movement and 2) What made this movement unsuccessful.
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On the Usage of Verbs in Current American English

by Haruo SHINODA
(Received September 1,1965)

The purpose of this research is to investigate the actual usage of Current American English Verbs,
The material is taken from the READER’S DIGEST (July,1965) and this paper is an interim report of
the research which is to be carried on hereafter., The contents of the report are as follows:

Sec.1. Verb + prep. or adverb

Sec. 2. Compound Verbs

Sec. 3. Intransitive Verbs used as Transitive Verbs

Sec. 4. Special Uses of do, get,have, go, give, make, take

Sec. 5. Tense and Voice Sec. 6. Infinitive without ‘to

Sec. 7. Contracted Forms of Verbs Sec. 8. Ellipsis

Sec.9. Idiomatic Expressions in such patterns as V+Q,V+prep. +O(V+O-+prep. )

Preface

The purpose of this research is to investigate the actual usage of Current American
English Verbs. The investigation will be continued hereafter until a certain amount of
material is collected. And this paper, as the first interim report,is written on the basis of
the material collected from the READER’S DIGEST (July, 1965).

By Current American English, we mean written and spoken English both. And so,in
this research not only spoken or informal English, but also written or formal English is
included.

As for the method, the following three principles are adopted for the collection of data:
I. To collect idiomatic expressions.

2. To pay attention to characteristic uses of verbs.
3. To classify the idioms according to their meanings into two groups, literal and figurative.

As mentioned above, this Investigation is to be carried on to make clear the actual usage
of Current American English, formal and informal, which is found in several kinds of
magazines and newspapers published in the United States, and research will be made into
all parts of speech.

1. Verb + Prep. or Adverb

In the material,a great many phrases of this kind (Verb 4 Prep.. or Adverb) are

found, which may show how important a role they are playing in Current American

English. These phrases can be grouped in two types according to their meanings, that is,
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literal meaning and figurative meaning,and it must be noticed that the latter type of
phrases are much more than the former type. The following are examples of figurative
uses of verb phrases:

1 blanched with horror/ consider the jobs that blossom with today’s version of the 19th-
century land rush/But they all boil down to the right to choose/ When it breaks into the open,
the whole academic world may be in for some distressful day/ At the end of the war,
demobilized soldiers needing civilian clothes burst in on the firm like a tidal wave/ how a
religion, originating in a despised province of a petty country could so quickly carry around
the world/ a patient presents himself for a medical check-up (from the verb ‘check up’)/
he is beginning to feel like a man coming down with a bad case of flu (come down with =
suffer from)/ fishers of men — that was a new idea. What was He driving at ? / At the
age of 80, Goldberg had decided to embark on a brand-new career as a sculptor/ Three out
of four alcoholic persons who don’t receive treatment end up with broken homes/ When
Karen is working,she may end up with a room for the night and a little sleep/ Legislators
could face up to the need for laws that will force addicts to undergo treatment/ The shabby
man fished in a pocket/ All his moderate dreams and those of the rational people of Tanga-
nyika would have gone up in flames then and there/ While your friends from law school are
hanging out their shingles,you’ll still be explaining your record to the character committee
of the bar/ Four times a day John and Karen /ole up with heroin (hole up = inject)/ he
had been joined up with several drivers who had been caught in a radar speed trap/ Loosen
your hold on the past and lafch onto something connected with tomorrow (latch onto =
fasten with a latch)/ Part of the blame, she suggested, lies with the faculty/ So long as research
alone pays off,in cash and fame,the temptation to scamp on teaching is almost irresistible/
slowly the idea of exchange percolated into my mind (percolate into = pass slowly through)/
looking for weaknesses always pufs the other person’s guard u#p (put up one’s guard = cause
one to be prepared against attack)/ the past will rise up to embarass them or block their way
when there are application blanks to fill up and interviewers to face/ after years of heavy
losses, the Viet Cong have begun to run out of men/ Why shouldn’t every major university
set up the machinery for systematic appraisal of the faculty ? (set up = start)/ Studies of
their shapes, handles and lips,and analysis of the clay with which they are made, shed light
on ancient commerce routes/ Groupers especially are such nosy kibitzers that workers
sometimes have to shoo them away (shoo away = drive away by making this cry of ‘shoo’)/
The last issue of the Berkeley Slate described an English instructor as one of the brilliant
young men who shore up the department (shore up = hold up with wooden support set
against something)/ ‘a detective staking out the home of a suspected heroin wholesaler sees
him emerge with an attaché case (stake out = mark an area with stakes)/ In fall Chase
keeps track of game and sets bag limits to preserve or thin out herds (thin out = make
thin)/ and the precious minutes ¢ick away (tick away = pass away with the repeated sounds
of ‘tick”)/ the appointment was furned down — because of that single blot on an otherwise

fine record (turn down = refuse)/ People just won’t take a chance on a fellow -+ because
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he might turn out to be a boob, etc.

2. Compound Verbs

There are some examples of compound verbs in the material, which are composed of
Verb + Other Parts of Speech (noun, abverb, preposition, etc. ). For examp]e, they are mass-
[Jroduce baby-sit, outfit, kit-out, lead-coat, shoe horn, etc. '

Mass-produce is composed of Noun + Verb,a backformation of mass-production.” Baby-sit
is also a backformation of baby-sitter, and is composed of Noun -+ Verb. Lead-coat (Noun+
Verb) also comes from coat with lead and shoe horn is a verb changed from a compound
noun. Examples are as follows: . '

New leisure has come to the millions. It is mass-produced by new machines that permit
workers to turn out more than five times as much as in 1850 in less time.

A mother called in a neighborhood teen-ager one morning to baby-sit with two male
children for the first time.

This incredible London firm will ouffit you for almost any occasion under the sun. (out-
fit = provide with clothes)

In the last war they kitted-out close to 60,000 officers of all services in all the allied
nations. (kit-out = outfit)

They lead-coated the heads of copper nails, thus stopping any current between them and
the sheathing. (lead-coat = coat with lead)

And into this tight schedule we can shoe horn ‘the time and energy to develop our own
individual interests. (shoe horn = force into-a small, narrow space)

The compound verb is often transformed into a noun.

a patient presents Himself for a medical check-up/ After the Nazi fakeover,he continued to
espouse the principles of democracy sturdily/ The need for stewardesses is limitless because

of expansion and furnover (turnover = progress)

3. (1) Intransitive Verbs used as Transitive Verbs

It was too dangerous a Power to be allowed to wander the world unleashed and uncon-
trolled.
Vitek has toured Europe three times in three years.

I would journey the interminable two blocks to Mr. Wigden;s all alone.
(2) Verbs Transformed from Other Parts of Speech

What happens to an addict -when he begins to age ?
Dave began badgering us for a chemistry set. (badger = worry)
We discovered that textbooks could be Brailled or recorded on tape.

(Braille = transcribe in Braille characters)
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They must doctor reports of their thoughts and activities, to avoid unpleasantness. (doctor
= apply remedies to) .

Our graduates receive as many as nine job offers apiece, said Prof. Charles K. Bright-
bill, who heads the. department of recreation and park administration at the University of
Illinois. .

After combining about 400 square miles of wilderness, he numbered, mapped and indexed the
Tocations of 90,000 orchid plants of scores of different species.

1 netted their choices into a traveling container. (net = take in as in a net)

I penciled in red across. the top of the page what was intended to be the word “Good !”

They had a room in a tiny,seedy hotel sandwiched between more respectable hotels on
West 72nd Street. o

Moss Bros. suits the British. (suit = outfit)

There is one instance in which a verb is transformed from an adjective.

In cold climates they hibernates until the weather warms,

4. Special Uses of Do, Get, Have, Go, Give, Make, and Take

(D Deo:

We did quite a business for a while.

Johnny, an exceptionally gifted child, was doing poorly in the fourth grade. (do poorly =
work poorly)

Consequently, in doing out rewards and punishments the administrator falls back on
something that can be measured. (do out = produce)

It was all done with highly polished mirrors and lenzes, 1000 pounds of them, syncronized
with sound and motion pictures and hooked to closed-circuit television. (do with = provide

with)
(2) Get:

He should pay the fine and gez it over with. (get it over=get to the end of it)

Professional interviewers nowadays often start just by getting people talking — about the
weather, sports, anything.

One of the men pleaded, “You gof to make that train. You go¢ fo get out there, baby.”
(got to = have got to)

One morning he gof set to observe progress on another house. (get set to = get ready
to)

In the old days, when college was the privilege of a small elite, they could gez away with
this disdainful posture. (get away with = slang. succeed in doing or taking without being
punished)

Apparently the word got around.

Word got around among Pond’s theatrical cronies who took to the idea. (get round or
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around = circulate as news)
But the following phrase, ‘get round to’ means ‘get as far as’ in colloquial American
English. (S.V. OED, ‘get to”)

They use the same last name, but have never got round to formal marriage.
(3) Give:

~ Unlike other sea-diggers,the true archeologist doesn’t give a hoot whether a find is

beautiful or precious. (give a hoot = make a loud shout like the hoot of an owl)
4) Go:

“Karen, have you ever been sorry that you went on the stuff ?” (go on = continue to
take)

Despite the increased training opportunities, recreation jobs go begging. (go begging =
be unwanted)

We will give them what they want if they yell and scream and make trouble and insult
us and threaten to go communist, (go = become)

The men had gone fo great effort to entertain us; they used bed sheets for table cloths,
(go = put oneself as to trouble or expense)

A stockbroker named Charles Pond had gone broke. (go broke = become bankrupt;
broke, adj., Slang. out of funds) o

When it comes to a job involving security clearance, the past is gone into minutely. (go
into = investigate, examine)

Everything went fine except for one slight oversight. (go fine = proceed very well)
. (5) Have:

They know that the public is bound to have an increasing say in the management of
higher education. (have a say = have some right to express one’s opinions)
“I think it is a bit too much,” he answered. “You #4ave some change coming.” (=Some

change is coming to you.)
(6) Make:

(a) make + noun = verb which is often identical with the noun
The girl in the department made a wild search, and finally rounded up the dress and
sent it on.

(b) Make one’s way to = proceed to
They will make their round about way to him.

(¢) make it to = proceed to
“You held the party early,” Rube chided the crowd, “because you thought I couldn’t
make it to the Fourth of July.”
They always made it to Goldberg’s to use the bathroom and salute the flag.

When 1 finally made it home the little woman was waiting for me.
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(d) make = catch

. One of the men pleaded, “You got to make that train.”

(7)) Take:
(a) take -+ noun = have + noun
“He won’t let me fake lab,” Dave choked out. (take lab = have a lesson in a
- laboratory)

(b) take + obj. + lying down = submit .- without protest
When a good instructor is refused tenure because his publications are scanty, you
don’t have to fake it lying down. \
(8) Let:
I knocked on the door one night and Johnny lef me in.
The public, the government and the medical profession have not begun to grasp
the broad realities of drug addiction,lef alone tackle them. (let alone = not to

mention, without mentioning)

5. Tense and Voice

(1) There is a tendency to use the Subjunctive Present in noun clauses led by such verbs
as be concerned, demand, request,or in an adverb clause led by on condition that.
I am concerned that everyone understand this because alcoholism is a steadily rising tide
in this country.
I wanted even more to go to Rogers and demand that he forget his fears and cautions

and let Dave take lab.

He had one request: that I not send him back to the United States. (not send = should
not send)
He pleaded so hard that eventually we gave in — on condition that he never #ouch the

set unless his father was with him.

At last, the disciples came and demanded that He send them away.

(2) Be in the Subjunctive Past takes the form of was in the 1st and 3rd person singular
in colloquial English, but in written and formal English were is generally used because of the
grammar-consciousness on the part of the speaker or the writer.

The idea of a “maternity sabbatical” — allowing a woman time off to have a baby
before she whips back to her lofty pursuits — makes it sound as if parenthood were limited
to the labor room.

Woman to friend as husband sleeps on sofa:

“Frankly,I don’t care if there is life on another planet.

I just wish there were a little more on this one !”

(3) Verbs of Passive Meaning:

Two examples are found in the material.
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Few species sold for less than five dollars a pair. (sold = were sold)

While the clothes are washing, the time is all yours. (are washing = are being washed)

6. Infinitive without ‘to’

(1) In American English, Aelp takes the bare infinitive as its complement, but there are
~some examples in which #4elp takes the to-infinitive as its complement. ‘

Elsewhere, the great outdoor rush is Aelping to restore economically depressed rural areas.

The poet helps his brother men 0 be more merciful to each other, remeinberihg the

words, “Little children, love one another.

(2) Verbs,such as Need and Dare:

These verbs sometimes take the bare infinitive as their objects.

We can spend hours on a boneless chicken breast or stuffing manicotti, but we need do
that only when the spirit moves us.

The ratings need not be published.

He dares not depend on his personal judgment.

Although he was impressed for a time, his standing among the people of Germany was
such that the Fuhrer did not dare execute him.

He knew,as well as I, that applause had been earned by many people — by all who kad
dared believe in him and had let him do his difficult task.

7. Contracted Forms of Verbs
(1) ain’t
“You are cutting that pillar pretty thin, ain’t you, Duke?” asked Whisky Bill. (ain’t =

aren’t)
“That ain’t no mistake, mate,” added Whisky Bill. (ain’t = isn’t) “But I ain’f seen any

of ’em buyin’ any new Rolls-Royces. ” (ain’t = haven’t)
(2) How’s
The young miner quivered with anxiety. “How’s it look, Artie?” (How’s = How does)
(3) Gotta

When the program began,the men sprawled in their chairs with limp spines and an

attitude of “You gotza show me.” (gotta = have got to)

8. Ellipsis

(1) Omission of the Subject:
The Duke caught my glance. “Been caving a bit. That lot fell in yesterday. (been =
It has been)
A difficult, perhaps dangerous situation. How could He meet it ? How give a message

to one who was forbidden by everything holy to listen ? (How give = How could He give)
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He had foreseen their purpose,and doubt raged through his spirit. Why nof be their
King ? (Why should he not)

There are plenty of applicants without records. Why stick my neck out ? (Why should
I stick)

Why ennoble the commonplace ? (Why should we ennoble)

Why show our common life as if it had some purpose beyond the grave ? (Why should
we show)

' Perhaps another kind would taste better ? Or last longer ? (Or would it last)
“Mind telling me what that was all about ?” she asked. (Would you mind)

({2) Omission of the Predicate:
There is one true God., What an overwhelming idea, and how magnificent its consequences !
No matter who we are or what our way of life,it has become increasingly important tp
discover what people feel and think.
No matter how small the hospital,it must be prepared to meet any emergency.

Whatever the cost,we cannot permit it to be Jost.

(3) Omission of To of the To-Infinitive:
You will be on “Automatic” throughout the launch,and all you should have to do is sit

back and enjoy it.

9. 1diomatic Expressions in such Patterns as V + O, V 4+ Prep. + O (V + O +
Prep.)

In idioms which belong to the patterns,it is decided by the Subjects or the Objects in
the patterns whether the idioms are used figuratively or literally. Here in this report, idiomatic
phrases of figurative meaning are picked up from the material and they are contrasted with

those of literal meaning.

Bomb: (Literal) Nasser and Titto demanded an immediate stop to the United States bombing
of North Vietnam.
(Figurative) These birds see insects bombing through the sky as clearly as we see a man
walking.

Break the ice:
(Literal) They threw stones into the pond to break the ice.
(Figurative) Since Hoover’s sense of humor ran to wry turns, this broke the ice.
The figurative meaning is ‘make a start toward getting better acquainted and less formal,
as talking to someone just met’.

Erupt:
(Literal) The volcano went into violent eruption.
(Figurative) A month later, the island erupted in a blood bath led by John Okello,an

African trained in Cuba to be a communist fanatic.
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Figuratively the phrase means ‘break out as of war, disease’.
In the above instance, it means ‘war broke out in the island, which was soaked in blood’.
The ‘blood’ in the phrase associates itself with communism.

Fire:
(Literal) The farmer fired a haystack.
(Figurative) The university president cannot fire a lazy or incompetent professor.

" The figurative meaning ‘dismiss’ comes from ‘discharge a gun’. Also ‘fire’ means ‘excite
or stimulate’ in the following.

There was nothing left of those external influences which fire men’s imaginations.

Launch:
(Literal) They are going to launch a new passenger liner.
(Figurative) The company was launched in another line.

In this case, ‘launch’ means ‘start on some new course or enterprise’.

Load:
(Literal) Have you finished loading the cart ?
(Figurative) “Do you agree with President Johnson that---” is one way of loading a question,
‘Loading a question’ means ‘phrase a question in such a way that the desired answer

cannot be easily evaded’.

Prepare a brew:
(Literal) They are preparing the best brews of beer.
(Figurative) Soon Russian-, Chinese-and Cuban-trained Africans in Zanibar were preparing
a witches’ brew for Nyerere.
The literal meaning is ‘prepare beverage’ but ‘prepare a witches’ brew’ means ‘prepare

a trap to catch a person’.

Post:
(Literal) The announcement was posted up on the wall.
(Figurative) To keep everyone posted on what to wear on formal occasions,and how to
wear it, Moss Bros. has produced a veritable library.
The verb ‘post’ means ‘display publicly by means of paper, placard’ but in the figurative
meaning, it is ‘inform or let know’.
Sweep:
(Literal) She sweeps up dead leaves from the garden paths.
(Figurative) A year later Nyerere’s Tanu party swept the election and installed Nyerere as
president.
The figurative meaning is ‘win overwhelmingly’.
Run:
(Literal) The dog ran behind its master.
(Figurative) This story runs fo many versions.

‘Run to many versions’ means ‘be told in many ways’. .
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Respond:
(Literal) Mr. Green responded to his creditor in kind.
(Figurative) Treat the rattle-snake with respect and he is likely to respond in kind.
The phrase means literally ‘return in goods or produce instead of money’ but figuratively
it means ‘return with something like that received’. )
Shoot: .
= (Literal) The soldier was shot for desertion.
(Figurative) Yesterday was a difficult day for me — here in court,surrounded by all
these lawyers, judges, my nerves were shot.
The phrase ‘my nerves were shot’ is a much stronger expression than ‘I was much
excited’. It indicates that I was so much excited as if I were shot.
Teeter:
(Literal) Children are enjoying teetering. _
(Figurative) Rube’s Pulitzer Prize-winning cartoon showed an American tamily seated
atop an atom bomb in the shape of the earth and teetering toward destruction.
The verb ‘teeter’, a colloquial American English verb, means ‘seesaw, wave’ and in this
instance, it means that America is going down toward destruction.
Temper:
(Literal) Steel is tempered by heating.
(Figurative) He tempered the soft metal of His disciples’ natures into keen hard steel.
The verb in the figurative sense is ‘make their natures to the required condition’.
Win a convert:
(Literal) The Socialist party worn many converts to socialism.
(Figurative) Every day heroin wins a few new converts to its ranks.
Will:
(Literal) We cannot achieve success merely by willing it.
(Figurative) The octopus stared back as if some diabolical Edgar Allan Poe character
had willed his eyes to the most helpless creature on earth.
The phrase ‘will his eyes to’ means ‘control his eyes by exercising his will’ in the literal
sense. In the figurative sense, it suggests that some cruel character in E. A. Poe’s novel

is staring with an evil intention.

Conclusion,

From the above statement, the characteristics of Current American English verbs are
summarized as follows:

1. In the material, polysyllabic verbs are not so many as verbs of less than three syllables,
which are frequently used to make simple and clear expressions. Especially such verb
phrases as Verb + Prep. or Adverb are very frequent.

2. Change of parts of speech is rather free and intransitive verbs are often used as transitive

ones, This change of parts of speech is a very effective way to make sentences short and
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simple.

3. The Subjunctive Present in Noun Clauses Jed by such verbs as ‘require’, ‘demand’, etc.
and in adverb clauses Jed by ‘on condition that’ helps to make sentences shorter by saving
moda] auxiliaries.

4. The use of verbs in the active volice in the sense of the passive meaning also helps to make
short, simple expressions.

~5. It is noteworthy that ellipses are very frequent in interrogative sentences that begin with
interrogatives, in exclamatory sentences and in concessive clauses.

6. Generally speaking, figurative or metaphorical expressions are frequently used, which

contributes to make expressions very colorful and graphic.
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Spectrophotometric Determination of Bismuth by the Use of

Tetraphenylphosphonium Bromide

Shokichi CHAKI

This investigation deals with the application of tetraphenylphosphonium bromide as

quantitative reagent for bismuth by spectrophotmetric methods, The reagent gives clear orange -

yellow colored precipitate by the reaction with bismuth iodide complex salt. The precipitate is

extracted completely by the use of chloroform. The extract shows a maximum absorption at

495mp and the light absorbancy shows no change after standing for 30 minutes. The determina-

tion is carried out within the errors 1+2% only when the concentration of bismuth is 77 ~427/

ml.CH Cls.
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A Design of New Filter for Electron Diffraction

Shigeya KUWABARA, Shigeki MURAKAMI and Koji KAIOKA
School of Electrical Enginecring, Kure Technical College, Agacho, Kure.
(Received September 1, 1965)

The construction and the features of a new filter for electron diffraction with the
resolution <0.5 eV for the accelerating voltage 10-50 kV and the scanning time 17 sec are
given in details, and: the examples of the energy loss curves and the diffraction line profilés

are shown with the reference of gold films.

§1. Introduction

The technique of electron filter for electron diffraction and electron microscopy has
now become indispensable for the people who investigate energy losses, elastically scattered
electrons or relation between elastic and inelastic scatterings in the specimens.

The filters can be grouped into the following four types; magnetic filter! #?, chromatic
lens filter3~72, net filter3:®> and “Gegenfeld” filter'® 113, Each of them has several features
which were discussed in a previous paper of one of the present authors!?) in which a new
“Gegenfeld” type filter was described. By the use of this filter the effect of the inelastic
electrons to the diffraction patterns was studied for several kinds of metal films!3: 14>, However,
the resolution was about 1-2 eV for the accelerating voltage of 15-50 kV, and moreover, it
required long time to scan: about 7-15 minutes for scanning all the lines of diffraction rings
concerned. Though special cares such as cooling the surroundings of the specimens by liquid
nitrogen and decreasing the electron beam density as small as possible on the specimen surface
are paid, the effect of contamination could not be neglected because it took long tme to finish
the series of the experiment.

When a d.c. amplifier is used for recording, the scanning time cannot be lowered enough

because of relatively large time constant. Instead of that semiconductor such as CdS'% 16 or
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scintillator'"~2% can be used to lower the scanning time. Either of the latter substances can
be easily used for the ordinary electron diffraction. However, special care should be paid for
electron diffraction with the filter. '

By the use of ZnS:Ag scintillator as a detector the present authors have succeeded to

get a high resolution and relatively high scanning speed electron filter.

52. Apparatus

(a) General. Figure 1 shows the arrangement of the apparatus, and Fig. 2 is its schematical
representation. The slit S; determines the aperture of the electron beam. The diffraction
pattern from the specimen Sp is focused by the lens L on the fluorescnt screen Fy,on which
two sets of adjustable slits S» and S; are placed (See Fig. 6). There are a Faraday cylinder

F, just beneath the slit Sz and an electron filter F under Si;. The electron current which

passes through the specimen is connected to - 3
the electron beam stabilizer and fed back to
the filament transformer. The stability of the
incident electron beam can be kept within the mf:::m‘ﬂ':" "::%:::mg:
error of 1 percent. The diffracted beam is
deflected by the two pairs of deflectors D,
and D,, and enter the scintillator S through
the mesh M. The electric current from the
photomultiplier P, which is placed under Sc,
is recorded by a high speed pen recorder.
Electron
beam
stabilizer
4|1 o
-} k0.

MJ'

ilter
ntial

E

-

F
Fig.1. Electron filter. (¥p)=Filter potential supplier,
(C)=Camera, (I)=lonization vacuum meter,
(41)=D. C. amplifier connected to the
specimen and the electron beam stabilizer,
(8)=Electron beam stabilizer,and (R)=High Fig.2. Schematical representation of the electron

speed pen recorder, filter, (§1) =First slit to select the aperture

of the incident beam. (L)=Lens, (Sp)=

(&) Deflectors. When the diffracted beam is Specimen, (D1)=First deflector, (Dz) =

. : . Second deflector, (F1) =Fluorescent screen,

scanned mechanically as was done by some of (M) = Fine mesh, (Sc) = Scintillator, and

the workers!2:1%:16:17) the scanning speed is (P)=Photomultiplier.
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limited by the mechanical vibrations. Accordingly, a magnetic or electric deflectors are
recommended. When magnetic deflectors are used, however, the effect of stray field is difficult
to compensate. It is not easy to make proper sets of the magnetic deflectors to let the diffracted
beam come into the filter through the slit S; with the direction parallel to the filter axis.
When only one magnetic deflector is used, the diffracted beam goes through the slit Sg into
the filter as is shown in Fig. 3. It causes less amount of the electrons entering the scintillator
~after passing through the filter for larger amount of deflection. A magnetic deflector for
television was used by trial, then the result is shown like Fig. 4, which is the case of
Debye-Scherrer ring profiles of gold film. It is seen that the intensities are much weaker
for higher scattering angle than expected, and the reflections of 220 and 311 rings can
hardly be observed in this figure. The path of the electrons is no more parallel to the filter
axis. This is allowed for the ordinary electron diffraction, because the Faraday cylinder or
scintillator is placed just beneath the slit S in this case. In the case of filter camera the
diffracted beam should enter the filter with the same direction as that of the filter as much as
possible.

Fig.4. Diffraction line profile of gold film with the
=}

thickness of 100A by a single magnetic
deflector.

When two pairs of the deflectors D; and D,
are used the problem mentioned above can be
casily solved®®. Let us put the lengths of the
deflectors Dy and Dz [ and !/, the distances d

|

Fig.3. Diffracted beam path deflected
by a single magnetic deflector.
The direction of the diffracted specimen to the top of the first deflector L, and
beam after passing through the
slit is oblique to the filter axis.

and d’ and the voltage supplied to the deflectors

V and V’, respectively, the distance from the

the scattering angle 26. Then the path of the
electron beam in the second deflector is given by
y= (L+Dtan26—12V/(4dV, cos?28)+ {(tan20—IV)/(2dV c0s*20)} *
+V’x2/(4d’V,c08220), (D
where x is the coordinate in the central line of the apparatus, » the one perpendicular to it,
and V, the the accelerating voltage of the electron beam. The condition that the diffracted
electron beam with 26 enters the slit Sg is given by putting »=0 and x=[’. Then eq. (1)

turns out to be
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20= (13V/4d+U'V/2d—1"2V7 /4d")/V(LFHIHI). @
Another condition that the direction of the diffracted beam becomes the same as the central
line of the apparatus when it reaches the end of the deflector Dy is given by the formula
that the differential of eq. (1) is zero at the bottom of the second deflector Dj:

4V,0=IlV/d—1l'V'/d’. . €))
The following data are used in the present experiment: L==64, [=["=50, d=20,d’=3]1 mm and
¥=V’=0-8 kV. An example of the recorded curves is shown in Fig. 9. By comparing
this figure with Fig. 4, it is easily recognized that the electrostatic deflectors are quite

satisfactory.

Now we have to check the error of the
abscissa of the recorded curves in Fig. 9,
which causes from the nonlinearity of the
voltage variation of the deflectors with time

and the design of the deflectors. The voltage

variation is shown in Fig. 5, where the slopes

of the triangular form are quite linear. The Fig.5. The voltage form of the electric deflectors
(0-8kV). The scanning time is 17sec for
each step.

curvature near the tops and the bottoms come
from the inertia of the driving motor for
switching back. To check the design of the
deflectors the peak positions of the curves in
Fig.9 were measured and compared with the
calculated interplanar spacings. It was found
that the error of the linearity was about 1
percent. Thus the deflectors used in the present
experiment is quite satisfactory.

(¢) Electron filter. The most important
thing in filter technique is how to let the electron
beam enter the filter with high resolving power
regardless of the divergence of the electron
beams. For net and “Gegenfeld” filters the
electric field around the filters changes very

strongly with the distance from them. Then

the poor design and the missetting of the filters
I Y

0o 30mm give poor resolutions. So far cylindrical
Fig.6. The detail of the filter, (Fa)=Faraday chimney-like filters have been used for these two
cylinder placed just beneath the slit Sa,
and (F)=Filter placed under the slit Ss.
The scale is shown as a reference. so easy!??, Recently Brack?!? has reported that

cases. But the design and the setting are not
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the hollow semi-sphere type filter gives a good result. In the present experiment his idea was
modeled. The electric field of the hollow semi-sphere filter is approximately semi-spherically
symmetric, and the missetting of the filter and the oblique incidence of the diffracted beam
through the slit S; give less effect to the resolution. The details of the filter is shown in
Fig. 6. The electrons are decelerated and enter the filter. After passing through the narrow
pipe, they are accelerated and enter the scintillator. There is no difficulty in the case of
~acceleration as we had in the case of deceleration. Then the hollow semi-sphere was omitted
at the bottom of the filter. The variation of the recorded curves of the incident electron
beam with the filter potential 4, the potential difference between the cathode and the
filter, is shown in Fig. 7, which is the case of gold film for the acelerating voltage of 40 kV.
The first high step corresponds to the incident electron beam and the second flat step to the
15 eV energy loss of gold. The slit S; was opened widely and the incident electron beam was
much stronger than the one passing through the specimen in this case. Then the steps of
the energy losses are much weaker than the first step,and only one step can be seen in this
figure. The differential of this recorded curve gives the intensity variation with the filter
potential. The resolution of the electron filter used in the experiment is better than 0.5eV
for the accelerating voltage from 10 to 50 kV and the electron current density on the
specimen surface 7X107¢ A/cm2. The resolution of the filter itself is,of course, much better
than this value®®?. However, the electron beam density near 'the electron gun gives the

practical limit of the filter resolution!®.

(d) Scintillator and photomultiplier The
decay time of plastic scintillators is about 103
times shorter than that of inorganic ones, but the
efficiency for electrons is much poorer. Accérd-
ingly, ZnS:Ag powder with the thickness of
about 20 microns was coated on thfe surface of
glass window and covered by aluminium film

with the thickness of 1000 A to protect the light

- ' from the filament and the room. The photo-
The energy loss curve of gold film

with the thickness of 100A. The slit multiplier used in the experiment was 7309 and

$1 in Fig.2 is opened widely in this 1.2 kV was supplied. When the vacuum of the
case, Then the first step is much

larger than the others corresponding . i
to the energy losses of gold. mmHg, there occur small discharges in the

appratus is not high, say the order of 107*

filter, which give the change of the electric
field near the scintillator and cause the noise of the recorded curves. To avoid such an
effect a fine mesh 300/in, M, was put in between the filter and the scintillator (Fig. 2).
Then there was no noise for the accelerating voltag of 45 kV and the vacuum of 107*
mmHg. When the vacuum was better than 10~ mmHg, the recorded curves had no noise
even for 50kV.
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(&) Check of the linearity of the deflector-scanning. The slit S, in Fig. 6 was connected
to the d.c. amplifier and the recorded curves were compared with those from the scintillator-
photomultiplier by deflecting the diffraction pattern with the deflectors D1 and Ds;. When
the electron beam is too strong, say 107'°A for 50 kV,and 107 A for 30 kV,the recorded
intensities from the scintillator saturate, but there was no such a possibility for the electron
beams corresponding to the diffraction because the intensities are about the order of 1014
= 10-''A. Fig. 8 shows the saturation curves of the scintillator against the electric current

with the parameters of the accelerating voltage.

(f) Scanning time. The scanning time of the diffraction patterns was kept 17 sec in the
present experiment. Of course, the time can be shortened less than 1 sec. But the shot noise

of the electrons becomes large for the beam current of the order of 107'* A, Then the

“

o

Fig.8. The linearity check between the scintillator-
photomultiplier and the d. c. amplifier readings
with the parameter of the accelerating voltage.

scanning speed was lowered and the noise
was smeared out by putting a condenser
parallel to the input of the high speed

recorder.

§3. Application to Eleciron Diffraction

Fig.9. The eclectron diffraction line profiles of
]

. gold film with the thickness of 100A with

electron diffraction line profiles for gold filter potential 4E. The accelerating voltage

is 40 kV. (a)4E=75 eV, (b)4E=50 eV,

. . 4E=30 eV,(d)dE=10 ¢V and 4dE=5
lowered than that of the previous experi- E;) 0 eV, (&) eV and (e)

Figure 9 shows an example of the filtered

films. The scanning time was about 50 times

ment'2-14), Thus the contamination of the
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specimen is no more a fear in this case even without the cooling device near the specimen,
and the resolution of the filter is better than before;<(0.5 eV. This apparatus is helpful for
the study of the purely elastic scattering or the relation between elastic and inelastic scatterings
in the electron diffraction patterns. The application to other crystals than metals is being

carried and the result will be published elsewhere in the near future.
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Magnetic Properties of Sb-modified Manganise Arsenides

Kan-ichi MASUMOTO

Mechanism of magnetic transition of manganise arsenide in which ferromagnetism abruptly

disappears as the temperature rises has been investigated by means of the substitutions of the

element.

The effect of the substitution of antimony for arsenic gives rise to the increase of the lattice

parameter and with increasing x from zero to 0.27 in MnAs,_x Sby the transition temperature

falls down to —15°C.

On the basis of the exchange inversion,this fact is contradictory to what is expected from the

results of the experiment of the hydrostatic pressure effect,

i
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Studies on the Specific Sliding of Cam (Report 1)
A Method by the Velocity Diagram on the

Circular Arc Cams

Hironori ITOSHIMA

This report describes a method how to get the specific sliding between the follower and the
plate cam which has the circular arc and straight line contour used in the internal combustion
engines, By this method we can find the specific sliding from the velocity diagram at the point of
contact, This velocity diagram is obtained from the locus of the point of contact.

In the case of the knife edge follower and the follower without a roller,the cam suffers a
remarkable abrasion, So we have to examine the specific sliding.

We use the reciprocating follower and the oscillating one,and as for cams,we use the convex
surface one the tangent one and the concave one.

The specific sliding of each cam mechanism is obtained. This method can be applied to any
kind of the plate cam.

(Received Sept, 1, 1965)
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Studies on Circular Disc Cam (Report 1)
(The Effect of the Offset on a Cam to the Follower Motion)

Hironori ITOSHIMA and Susumu NISHIMOTO

It is .well known that if there is an offset between the axis of rotation of the stroke of

the plate cam and the center line of the follower,the pressure angle of the cam becomes

. smaller and the follower moves more smoothly, However, if this offset is too large, it is supposed
“that the follower movement becomes rather worse, However,there seems to be no remarkable

studies on the proper offset,

In this report we use a circular disc cam,typical of the circular arc cams,and tried to
find the offset which gives the minimum pressure angle during the up-stroke and investigated
how the acceleration of the follower changes with this offset.

As the result,we find that there is a most proper offset from the relation between the

radius and the eccentricity of the circular disc cam,
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Studies on Whitworth’s Quick Return Motion Mechanism

H.ITOSHIMA, S.NISHIMOTO and T.HIDAKA

In this report we discuss the mechanism of a modified Whitworth’s quick return motion
which moves with a constant time-ratio of going to returning,

The slider of the Whitworth’s mechanism which has the high time-ratio of going to
returning, presents very large acceleration at both ends of a stroke while the crank rotates
constantly.

By modifying the components of the mechanism,the length of every link,the angle
between two links and the offset value of the slider, this large acceleration can be made smaller,

For this study,theoretical analysis is done,and the experiments are carried out,by using
the model mechanisms made by us and the acceleration meter with the strain gauge in it,

(Received Spet. 1,1965)
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Studies on the Synthesis of Four-Bar Linkages (Report 1)
(A CGase of specifying the Four Pairs of Angular
Displacements of the Grank and Lever.)

Hironori ITOSHIMA

This report deals with the analytical method how to get the length of each link at the
four-bar linkage when the four angular displacements are specified respectively.

At first,with the three pairs of rotating angles specified,the general equations of the
rotating angles ¢ and ¢ of the crank and lever at the starting point are formulated, Then
they are developed into the forms of x and y,with tan # =x and tan¢ =y, Therefore, the
length of each link is indicated as a function of x and y.

When the four pairs of rotating angles are specified, the values of x and y are determined
by the two equations with this function,and the length of each link is obtained,

(Received Sept. 1,1965)
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Studies on the Synthesis of Four-Bar Linkages (Report 2)
(On the Genter of Rotation of Crank)

Hironori ITOSHIMA

In order to develope the synthesis of a four-bar linkages which carry a link through the
five specified positions on the coupler curve for the specified period of time by a analytical
method, it is necessary to locate the rotating center of crank in the linkage.

Therefore, in the first place,we get the general equation of the co-ordinates at the rotating
center of crank as a determinant form from both the co-ordinates of the four specified positions
on the coupler curve and the three specified angular displacements of a crank,

Using this new analytical method, we determine the rotating center of crank, when the
five positions on the coupler curve and the three angular displacements are specified. By this
method, we easily and exactly determine the length of crank and the length of connecting rod
from the co-ordinates at the rotating center of crank.

(Received Sept. 1,1965)
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Studies on Goiled Flat Spring (Report 1)

Hironori ITOSHIMA and Takaaki OSHITA

The following effect is obtained after a flat spring is rolled like a coil so as to make the
natural radius of curvature may change with the number of rolls and then heat-treated,
(1) When the width of the plate is less than 50 times of its thickness,the spring gets twisted
from the side,and gets unstable,
(2) The smaller the natural radius of curvature is,the larger errors from the calculated value
are produced because of the load of the frictional force between the axis and the bush,
(3) It is easy to change the spring constant negative by converting the coiling direction

oppsite. (Received Sept. 1,1965)
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A Study on the Actual Conditions of the Students
in Technical Gollege. (Report 1)
Masao KOIKE and Takeo HORI
To attain the purpose of the technical college education,efficient and effective guidance
is very important, So it is quite necessary to understand the mental and physical development
of the students,as well as the intellectual one.
As a first step, we investigated the actual condition of our students and tried to
understand their lives in this college.
Here we report the result of the investigation. We hope this report will be of some
service to the technical college education,
(Received September 1,1965)
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