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Theoretical Study upon Fuel Consumption Characteristics
hi of a Diesel Engine

Isaso KUBOTA

Regarding the relation between power and fuel consumption of a diesel engine, we introduced an
experimental formula in the previous report.

Now, moreover, we made a theoretical study upon why the one and same experimental formula is not
always adaptable to the whole range from extremely low load to high overload.
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On the Application of Ca-Si-Deoxidized Steel to Drilling (Report 1)

(Cutting Force and Machined Accuracy)

Toshiyuki SATONOBU

Recently a new kind of free cutting steel, Ca-Si-Deoxidized Steel, has been discovered and several studies

are being made of it.

It is said that this kind of free cutting steel is quite different from the former ones in machinability.

This new steel increases tool life without reducing cutting force, and the carbide tip is useful in working

this steel, but the high speed steel tool is not effective in working it.

Now we try to analize the application of Ca-Si-Deoxidized Steel to drilling by the use of the high speed

steel twist drill.

This paper chiefly treats with the Cutting Force and Machined Accuracy.
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On the Application of Ca—Si-Deoxidized Steel to Drilling (Report 2)

(Tool

Life)

Toshiyuki SATONOBU

In Report 2, we investigated the Cutting Force and Machined Accuracy of Ca-Si-Deoxidized Steel in

Drilling. But more important is the analysis of tool life, so far as high speed steel is concerned. Now

this paper treats with the comparative study of Ca-Si-Deoxidized Steel with Fe-Si-Deoxidized Steel and

S 35C.

i}
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Studies on the Compound Chains of the Kites

Hironori ITOSHIMA

The graphic solution of the motion on the opened kinematic chain, say, single kite, double kite and triple

kite, is already solved by N. Rosenauer, but the chains to be discussed on this report have four or five

kites and some chains can not be resolved by Rosenauer’s graphic solution.

These chains can be resolved graphically by the theory of the combined links.
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On the Specific Sliding of the Disc Cam

Hironori ITOSHIMA

This report has treated the specific sliding of the reciprocating circular or flat follower and the oscil-
lating circular or flat follower with a disc cam.
It has been found that the specific sliding of the follower with a disc cam has an infinite value at the

both ends on the contact surface.
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-~ Studies on 4-Gear Drives (Report 2)

Hironori ITOSHIMA and Benji KATAOKA

In Report 1, we got the equation to obtain the angular displacement of the driven gear on the 4-gear
drives.

When the driving gear on this mechanism tuns at a high speed, we need the values of the angular
velocity and acceleation of the driven gear and so we analyze the equations of the angular velecity and
acceleration.

We study the 4-gear drives in which when the driving gear rotates one rotation, the driven gear
rotates one rotation and when the driving gear rotates one more rotation, the driven gear rotates one

rotaion inversely.
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®1  b=d=114.6mm, Z1=27,=48, Z3=120, Z,;=30, m=0.75mm
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Studies on Phase Velocities of coaxial Helical Lines

Shozo NAKAMURA

At first, the theoretical formulas of phase velocities are derived from the sheath theory. In the next
place, the experimental values of phase velocities of coaxial helical lines are obtained, by the measurements

of the short circuited helical lines.
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Sodium vapour lamps are largely used for the roadwayv lighting.
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The Work Efficeincy in the Sodium Vapour Lamp Lighting

Kazuhiko HARADA

Moreover, there is a growing tendency

in the open spaces, the air ports, ect. to use these lamps.

The visibility in the lighting of these lamps has already been reported.

the lighting of these lamps has rarely been reported.

However, the work efficiency in

In this paper, we compare the work efficiency of the sodium vapour lamp with that of other lamps.

The following results are obtained;

(1) The sodium vapour lamp lighting impairs the efficiency of the work more than incandescent lamp

lighting.

(2) By adding a continuous spectrl light to the sodium light, the work efficiency improves nearly to

that ol incandescent lamp lighting.
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Simple wideband Multiplier and Divider using MOSFET

Hiroshi OTAGAKI and Yoshinobu KUROSE

It is well known that FET is veltage controlled variable resistor in its non-saturation region. This Laws’s
multiplier employs this variable resistance characteristic.
This paper presents the principle, the method of configuration, the operational errors of this multiplier
and of this divider, and results of experiment.
The results of experiment, in which N channel twin FET pPA34A(NEC) and IC operational amplifiers
pPC55A(NEC) are used, is as follows.
For multiplier,
(1) The output deviation is —0.5 dB at 500 KHz.
(2) It’s operational error is within 4.5% at full scall voltage 10 Vp-p at 1 KHz.
For divider,
(1) The output deviation is —0.5 dB at 150 KHaz.

(2) The operational error is above 4.5%.
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The Characteristics of Electrical Discharge in SFg-Gas (Report 1)

Masaaki WAKAMIYA and Toshihide NOMURA

Since SFg-gas came to be of late years recognized again in its excellent qualities, people have applied this

gas to Gas Circuit Breaker, Transformer, Miniclud, Cable and other directions.

In the near future it will

perhaps take place of insulation Oil, as the insulation of all high voltage equipments that serve in large

cities.

And so, in order to investigate its characteristic we set an apparatus for the experiment to examine some

qualities of electrical discharge which SFg-gas has, and measured corona starting voltage and the character-

istics of electrical discharge of Needle-Plane Gap.

in the Gas.
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Studies on the Traffic Noise (Report 3)

On the Noise from Broader Motorway

Takeshi FUJII

Our former reports showed the variation of the pressure level of the sound emitted by a single running
motor vehicle and the relation between power level and its speed.

In this paper, the nature of noise from flowing road traffic is analyzed based on the data obtained from
our actual measurement by the side of a six-lane motorway. There are involved two contents; one is the
relation between noise level and the number of running vehicles, the other is the nature of noise level

attenuation which varies according to the distance from the motorway.
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Investigation of Actual Condition of Structures Supported

by Direct Footings on the Weathering Granite or Soil

(Investigaticn Result arcund Kure City)

Yoshiji TAKAI and Mitsumasa NISHIMURA

At present, when structures are built on the ground which are called natural ground, they are supposed

to be safe.

structures on them the damage of differencial settlement by the weathering is observed.

But around the Seto Inlard Sea, there are hills and mountains of granite, and to some

So, we carried

out the investigation of structures on them and report the result in this paper.
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Effect of Arrangement of Reinforcement on Ultimate Strength

of Reinforced Concrete Columns

Yasuhiro FUKUHARA

Au experimental investigation was conducted to determin the effect of Arrangement of Reinforcement
on Ulumate strength of reinforced concrete columns.

It involves 2 series of tests and 10 types of arrangements of reinforcement with 3 Kinds of the diameter
of reinforcement and 4 kinds of figures of hoop.

In the (A) series the test specimens was subjected to vertical compression and in the (B) series the
test specimens was subjected to eccentric compression.

This report presents the conclusion that the larger diameter Reinforcement and the reinforcement with

spiral hoop are more effective to the ductility and rhe ultimate strength of Reinforced Column.
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A Study on the Physical Constitution, Strength, and Faculties of the
Sutdents of Kure Technical College

(Report 2)

Takeo HORI and Tokusi ISIJTIMA

The physical structure of the Japanese youth has shown a remarkable development recently. The physical

s rength, however, does not go together with the development, but rather it declines. This phenomenon is

noticed not only in Japan, but in almost all countries in the world. This is perhaps because of their exces-

sive study for the entrance examination, excessive nutrition or lack of exercise. In Japan, the Welfare

Ministry is seriously considering the counter-measures for fat children. The students of our college are

not exceptions.
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This paper, the second report, shows the actual conditions of the students’ health.
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