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* PUBLIC PLEDGES FOR REVOLUTION

1. Upholding anti-Cemmunism as our foremost national policy, we
will revitalize our anti-Communistic stand which had “heretofore been
mere formality and empty words.

2. We will continue our adherence to the United Nations Charter
and faithfully fulfil other internationgl agreements. At the same time,
we will restrengthen our existing ties' with the United States and
other free nations.

<8, We will exert every effort to eradicate all corruptions and social
evils and further create the fresh morale with a view to rejuvenating
the demoralized national spirit.

4. By swiftly relieving the destitution of the people on the verge
of despairand’ starvation, we will concentrate on estaalishing a self
supporting economy.

* 5.. We will.exert ourselves to the building-up of adequate strength
to effectively combat Communism for the ultimate realization of reu-
nification which is our long-standing aspiration.

5. At apy time upon completion of the afore-statod missions, we
will turn over the control of the government to clean and conscienti-
qus civilians and will return to our proper duties. n

TR N R T L L T S e A A T S il L TR R T R N T LN SR R L A P AL Dl T LY

P T L R N A T TR TR LR DRC R TR LR L UL R N S B B T D T Sl Dl 29%0e%000%030"

TR NPT DI D DS PR DR S R XU S O R R TR LR PN DR L LRt TR N R R S LU T

"u."-"‘.‘,'n"n"-"n"-'"."u"-"'-"n"-"'-"0-"-"'."A-"."‘-"!t"-"'-"n"-o"-"n"-"'-"u"

LISTX



BB FHE# BT T

EFEBTSO0 2

| <3 ]
wEBe —Gfey 24 gt BFEElec-
tronics)e] A BAES €1 THEK AL T
@l 2o WL onle) BYE, 49 BFTBo
2o AAEL 27 A AL otz Fléming
Valve 7} w5l 1904402k shA = 2 o] B
5 BEo = 39 Electron_ics + z}< Engineering
A e A4 7] AARAn 29 ERC BE

T8 53 E@T8Y 343 242 HASTt
2 94 BFIES 29 S4Hq 28 2
A Fn BETRY —Fd $331 A= 42
°olth. 2 ¥ BFIE FUfe AL a2
HEBS 22 uy) Aasted, 194048 Figkel 3ol
AE BETE o199 st EA 939 &
B A T8 —4HAe dEe 234 g3
Tod, 19504EMR0) ol2a At WX B Bz

/1117171 % 2 &

A AFE AJA JUdd Aol ‘

233 2 BRI S REdle shy pEER
#99l EI T2 mo2 & vrojxry] Az
St L, FiEe oS ERADEENS FHEe oo
AZE WFE 52 BFEES 23 A9 A
Agtd Ao E(E 1. olAa 2o BFIEY o
Aol wet 29 F8H ®EL A J&= BFE
(Electron Tubes)& =3 e Widst wd-e 7
Asted, old BFEL Ak 29 REE ks
7] A #&sre BFEEEElectron Devices)s] 9 %7}
ol Jtx e oz Zhuhs] o]gFe Aol o
38 AT b geobe ARsd wolz @
SHE 2)..

i g F &
B FITE A Circuit Elements 2 sojg= &
THEBEE ALde A2 ETF 9% o4 2

ELECTRONICS <% 1>

Physics .
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Solid -State

Gaseous Vacuum
- Devices DeviTes Devices
Conventional Discharge Vacuum Tube l Solid State Physics
: Phenomena (1904 CRT (1926)
. o Semiconductor Physics
Microwave TV Tube
Gas Tube - = Tubes (1935) (1928) - |
: . . Diodes
Transistor
(1948)
Molecular l .
Engineering —Maser— Semiconductor
(1950) - Electronics
Plasma (1956) =
Devices
Quantum Electronics Solid State Devices:
Quantum i .
Theoretic |
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DEVELOPMENT IN THE THERMIONIC VALVES <% 3> ‘ -

Fleming valve |

1904
i Diode l ———Triode
709 : /
—Power rectifier /
714 , ‘
. Hard‘valve . Transit-time Devices
719, _ N ’ .
—Magnetron diode —
724 ' , Oscillating
R magnetron
E "Tetrode Positive
729 X T i o grid, triode
: | b | . Co
Gas filled Pentode” Beam Tetrode
734 valve g ’ Split anode
Heptode n magnetron
“Electron . Kilystron
739 : ] -+ multipier—— ‘
Detector Radar® . . Cavity
diode modulator magnetron N :
744 ] : Travelling
i . 'wave tube
Miniature diode
749 ]
‘Switching diode
754 l
- !
—_— 5 - I8
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DEVELOPMENT IN THE EMISSION <3 4> .

TCarbon filament

1904 Pure tungsten Filament(Hard Valves)
(Soft Valves)
709 Gas filled with
Ba-Oxide filament
- Improvement in vacuum
714 technique
. .
719 Oxide-Coated Filament
Th-W Filament
724 .
garium-Azidc \
rocess
729 Pasted process on
metal core
734 | ‘ Indirectly - heated
Directly heated cathode cathode
739 Receiving output Receiving valves:
stage valves and rectifier
# 44 Large transmitting
valves, directly heated - )
) K y ransmitting
749 L-Cathode valves
|
754 |
! ! !
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DEVELOPMENIT IN ANODE COOLING <% 5>

1904
79 )
v Large glass
714 envelope
719 Silica
) N Liquid~ cooled ; ‘A'ir cgp‘led envelope
| : o |
729  Water or Oil Copper/Glass seal Forced 4ir
with tungsten filament
Demountable
734 olweck
Air-cooled
739 filament lead
Reduction of size N
Thoriated-Tungsten l
dull-emitter filament
744 (lower filament consumption) ,
749 vapor cooling Metalceramic
Construction
J— 6 —_— ",«zg,‘;s'




ELECTRON TUBES <% 6>

HIGH VACCUM TUBE

Hot

Cathode

;

(Tubes in Which Transit-time

is not essential)

(Tubes in Which Transit-time is essential)

Diode
Triode
Multielectrode Tube
Special Tube
Scaling Tube
Ribbon Beam Tube
Trochotron

Mirowave Tubes

| Microwave Triode

Mierowave Tetrode
Magnetron

Split' Anode
Cyclotron Frequency
Traveling Wave

Klystron
Reftex Klystron
Traveling Wave Tube

Forward Type
Backward Type

Electron Wave Type

Photo-cathode

Photo-Tube ‘

(Photo-Multiplier)
(Gas Filled Photo-Tube)

Cold Cathode

Cold Cathode Tube

Secondary Emission

E]éctron Multiplier

DISCHARGE TUBE

Glow

Tube(Diode)

Glow Tube(Triode)

Glow Tube(Switching)

Neon Lamp

Neon Sign Lamp
Rectifier Tube
Reference Voltege Tube

Leakage Detector
Arrester

Amplifier Tube
Penning Tube

Oscillator Tube

Grid Control Tube
Starter-anode Tube

Dekatron

Arc

Tube(Hot Cathode)

‘Are Tube(Cold Cathode)

Diode

Tunger Valve
Phanatron

Hg. Vapor Lamp
Fluorescent Lamp
Na. L

amp
Triode
Postive Grid Thyratron
Negative Grid Thyratron
Multielectrode

Shiéld Grid Thyratron
Plasmatron

Hg. Pool Tube
Ignitron
Excitron
Strobotron
Trigger Tube




Microwave Tube

<CONTNUE>
N .

|

TR Tube
ATR Tube

Detector Tube

Ionization Chamber

Current Jon. Chamber
Pulse Ionization Chamber
Grid Ionization Chamber

Proportional Counter
Cylindrical Type
Flow Type .

G-M Tube

ELECTRON(CHARGED PARTICLE) DEFLECTION DEVICES

Electron Beam Tube

(Signal to Imagej
CRT

Oscilloscope Tube

Indicator Tube
Tricolor Picture Tube

\
p

(Image to Image)

Image Converter Tube
Electron Microscope
Radio Telescope

Kinescope(TV Picture Tube)

(Image to Signal)
Camera Tube(TV)

Dissector Tube
Image Orthicon
Iconoscope ~
Orthicon

C-P-S Emitron
Vidicon

Signal-Generator Tube
Monoscope

Scanning Microscope

(Signal to Signal)

Beam Deflection Tube
Beam Power Tube
Velocity Modulation Tube
Induction Output Tube

Accelerator

Nonlinear

Cyclotron
Synchrocyclotron
Synchrotron
Betatron

Linear Accelerator

Elec}rostatic Generator

X-ray Tube

4

Masspectrograph and Masspectroscope




ELE(}TRON TUBE ENGINEERING DEVELOPEMENT <% 7>

: |
RESEARCH
|

|
DEVELOPMENTMENT

| o
PRODU‘CTION

®New Functilon

@Basic Phenomena -
@Electron Emitters
@Space Charges

@®Ilon and Electron Beams
@Mathematic Analysis

@®Noise Reduction

: tion

) of Electron Motions Px:ocess )
@Noise Problems .ng_t E.ﬂ‘lclency
@®Electron Optics. .Rehab;lty
@Extraordinary
@Materials Environment -

@Vacuum Techniques
/ .iong Life
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@Operating Frequency Range Expan-

@Power Capacity Increase
._Miniaturize(Microsystem Electronics)
@Improvemernit of Design and its

- (High Altitude, High Pressure, -
High Temp., High Humidity, Low
Temp., Radioactivity etc.)

Rz He
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@Production Techniques

(Automation, Mass Production,
Process, Inspection, etc.)

@Quality Control
._Production Cost
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Plasma Devices

plasma physics & 2] =02 WELEILE
q= A2 Wi ARe olRc], Plasma De-
vices ¢] HiFo)=}. Space Science, Nucleur Elec-
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JUNCTION PROCESS <# 9>

JUNCTION PROCESS

Grown

Rate Grown
Meltback
Meltback-Diffdsed
Grown Diffused
Double Doped

7

Diffused Base(Mesa)

Diffused Emitter-Base(Mesa)

/
/ /t

Alloy -

Alloy-Power

Diffused Alloy(Drift)

Alloy Diffused ~
Epitaxial

Surface- Alloyed
Surface Barrier
Micro Alloy
Microalloy Diffused



DIODE

Junction Diode
Point-Contact Diode
Gold Bonded Diode

Diffused Si. Mesa Diode
Double Base Diode
Four-Layer Diode
Avalanche Diode
Zener Diode
Tunnel Diode
Photo Diode
High Voltage Diode
Voltage Reference Diode
Varistor Diode
Nonlinear Capﬁcitance Diode
Accumulation Diode

" Exhaustion Diode
Backward Diode
Avalanche Injection Dicde
Injection Electroluminescent Diode
Compensated Avalanche Diode’
High-Conductance Diode
Silicon Controlled Rectifier
Radiation Detector

FERRO-MAGNETIC

Magnetic Amplifier

Switching and Memory Core
Rotator

Gyrator -

Magnetic Barrier Layer Rectifier
Magnetoresistor

GALVANO-MAGNETIC

Magnetometer
Gradiometer
Current Monitor

~ Compass
Hall Effect Generator
Hall Effect Amplifier
Junction Hall Devices
Multiplier
Correlation Detector
Resistance Gyrator

SOLID STATE DEVICES <% 8>
TRANSISTOR

Point-Contact Transistor

Unijunction Transistor

Bipolar Transistor

Unipolar Transistor(Field Effect Tran.)
Filamentary Transistor

Avalanche Transistor

Analog Transistor

Drift Transistor

Hook Collector Transistor

Remote Base Transistor

Punchthrough- Avalanche Transistor
P-N-P-I Transistor

Double Emitter Transistor )
Double-Base Transistor(Junction TFetrode)
Spacistor Tetrode
Spacistor
Deplistor

Emitter Tetrode
Unipolar Tetrode
Pentode Transistor
Photo Transistor

(SWITCIIING ELEMENT)

Thyristor

Thyristor Stepping Switch

P-N-P-N Thyristor

P-N-P-N Switch

P-N-P-N Stepping Element

Shorted Emitter Switch

Tunnel Emitter Transitor and Switch
Impact Iomization Switch

Hock Collector Binary Full Adder

'FERO-ELECTRIC

‘Dielectric Amplifier
Binary Memory Store

PHOTODETECTOR

Photoconductor

Photoemitter ‘

Infrared Detector

Photoelectromagnetic Ceii
(PEM or PME)

Photorectifier

Floating Junction Photodetector



<CONTINUE>

PHOTOGENERATOR
Solar Cell

LUMINESCENCE

Electroluminescence Element
Electroluminescence-Photoconductor Element
Scintillation Counter

Photo Amplifier

Phosphor

OTHERS

Cryosar

Superconductor

Cryotron

Piezoelectric Element
Piezoelectric Transformer

Thermister

Varistor

Nonlinear Resistor

Nonlinear Inductor

Silicon Capacitor

Field Effect Varistor

Pulse Injection Delay Element
Strain Gauge
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physical Electronics, Aerodynamics, Rediation
physics, Electromagnetic Theorey, Magnetohy-
drodynamics, Thé}rnodynamics, physical chem-
istry, Quantum Mechanics, Space Technology
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Solar Cell
Thermoelectric Element
Refrigerator

Avalaniche Electron Enitter
Tetrode-Base Bias
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PLASMA DEVICES <% 11>

Pre-plasma Era Devices :
Fluorescent Lamp
Noise Generator
TR and ATR Tube

Microwave Devices :
Plasma Waveguides
Waveguide Filter
Prototype Attenuator
Phase Shifter
Waveguide Switching
Applications of plasma properties
to Microwave Techniques
(Faraday Effect, Polarization Characteristics,
Doubl refraction, Nolinearity; etc.)
Amplifier )
Electron Beam-plasma Interaction Amplifier
'Parametric Amplifier
Generator
Millimeter Wave Generator
Harmonic Generation
Excitation of Cogerent Plasma Oscillations
and their Conversions to Short Wavelength
Radio Waves
Microwave Detector
Microwave Maser-Quantum Electronic Devices
Plasma Antenna
Microwave Plasma Burner
Plasma Thermocouple
Negative-glow Plasma as a Cathode

\

Electric Power ‘Generation :
Magnetohydrodynamic Generator(MHD)
Thermionic Diode Energy Converter
Thermionic Engine

_Semicondudtor Microplasma Devices
Microplasma in Si.
Avalanche Effect in Reverse-biased
Semiconductor Diodes '
Optical Magneto-absorption Effect
Plasma Pinch Effect

Magneto-plasma Resonance
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TECHNICAL COMMITTEE(IRE, 1961) <% 12>

Electron Tubes - ‘

Tubes in which transit-time is not essential

Cathode-ray Tubes

Gas Tubes

Methods of test for T.R. and A.T.R. Tubes

Gas. filled Radiation Counter Tubes

Camera Tubes, Phototubes, and Storage Tubes in which photoemission 1s essentia}

* High Vacuum Microwave Tubes-

Non-operating Characteristics of Microwave Tubes
Operating: Measurements of Microwave Oscillator Tubes
Operating Measurements of Microwave Amplifier Tubes
Physical Electronics

Camera Tubes

Noise

Storage Tubes”

AD Hoc Subcommittee on IRE -Standard Philosophy

Solid State Devices

General Definition

Cryogenic. Devices

Semiconddctor Devices

Methodg of test for transistor for linear CW transmission service
Definitions and Letter Symbols of Semicomductors

Methode of test for semiconductor devices for large signal applications
Methods of test for Bulk semiconductors ’ :
Photo Devices \

Transistor Internal Parameters

Semiconductor Devices Symbols

Semiconductor Diode Definition

Semiconductor Diode Measurements

Definitions and Methods of test for P-N-P-N Devices

High Frequency Diodes ’ ‘

Esakl Tunnel Diodes

Dielectric Devices )

Non-linear Dielectric Definition

Dielectric Electro-optic Definitions

Definitions, Formation and Utilization of Electrostatic Images
Magnetic Divices

Basic Terminology, Materials and Measurements

Magnetic Materials and Measurements

Magnetic Memory and Logic Devices *

‘Microwaves

Masers and Variable Reactance Transducers

Thermo Electric Devices

Nuclear Techniques
Phototubes for Scintillation Counting

Piezoelectric and Ferroelectric Crystal
Ferroelectric Crystals

Piezoelctric Crystals

Definitions for Magnetostriction
Piezoelectric Ceramics




MASER <% 10>
MICROWAVE MASER

Gaseous Maser Devices
Ammonia Maser
Solid State Maser
Electron Paramagnetic Resonar.ce(EPR)
(Crz O3-Ruby)
Two Level Maser
Three Level Maser
Traveling Wave Maser
Gadolinium Maser
Rﬁby Maser

OPTICAL MASER
Gaseous
Solid State
Ruby Maser
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© Objectives

Many investigators in the study of fracture
of solids have been concerned with the “new
surface~ehergy” relationsiiiiﬁs, “with the deter-
mination of the surface ‘energies of solids. The
exact determination of the net energy input to
a sample, however, has not been satisfactorily
established because it is /diﬂicult to determine
the energy lost to a crushing device by plastic
deformation. In the slow compression crushing
of single particles, Kenny has recently shown
that the elastic ‘energy stored in a sample prior
to fracture is not a measure of the net energy
mput to the sample. This is because additional
energy ‘is fed into the sample by the crushing
device immediatly atter fracture initiation. Sch-
ultz, in the multiple particle—drop weight cru-
shing of quartz, has estimated that as much
as fifty percent of the energy input might be
lost due to plastic deformation of the drop
weight crusher.

The basic objectives of this investigation was
to develop a calorimetric technique of measu-
ring the heat produced in single particle crus-
hing and to determine experimentally the
relationships of particle geometry and size to
the following: (1) energy input to the sample,
(2) heat produced within the sample, (3) newly
peruced surface area of the sample crushed,

(4) and the size distribution of the crushes.

Approach

Single particles in the forms of sphere and
cylinder of several sizes were chosen as the
material to be crushed. Glass was chosen because
it behaves in a very nearly elastic manner to
the point of fracture, it is r‘%adily avilable in
a variety of accurately cut and ground shapes,
and its well known physical and chemical
properties are independent of the direction, i.e.,
it is isotropic. And also the surface area of
glass can be accuratly measured by gas adsor-
ption technique.

Single particle of annealed Pyrex glass was



placed in a metal calorimeter and crushed by
a pair of pendulum hammers. The gldss cyli-
nders were crushed either on the flat end or on
the round side. In this manner a wide range
of energy and stress concentrations at fracture
could be achieved. By making heat and work
balances on the crushing operation, the energy

input to the sample and heat production -as

well as the surface energy of glass and the
deformation energy to the crushing device could
be obtained. '

The surface area produced by crushing was
determined by means of gas adsorption (B.E.T.
method), The crushed sample were then screen
analyzed by the microscopically calibrated
sieves (30 mm in diameter) to obtain the size
distributions. '

A modified differential expression of the
generalized energy relation for the comminution
process was suggested and-its application demo-
nstrated using the data obtained in this experi-
mental work. It was shown that the suggested
energy equation could be correlated with size
distributions to obtain a generalized “energy-size
disttribution” relation, and that from this the
“chergy—new surface” relationship was deduced.

Theoretical Considerations

The transformation of kinetic energy of tran-
slation into other forms of energy by. impact
is a process that is foundamental in most cru-
shing and grinding operations. During and after
the impact processs the initial source energy
would be distributed in the particles as:

- (1) Elastic deformation of the particles.

(2) Plastic deformation of the particles.

(3) Glinding or slip on atomic planes, twin-
ning' and possibl}; other lattice rearrange-
ments within the mineral.

(4) Increased surface energy of the body.

The energy corresponding to the permanent
lattice movements and to increased surface
energy is absorbed during the crushing process
and does not reappear as heat. The remainder
of the energy supplied, however, will reappear
as heat. Since the energy corresponding to par-

~manent lattice movements will be small for

hard, brittle materials like glass, the difference
between the heat produced and the weak inpug
will be a measure of the surface energy change
of the sample.

Zeleny has necently developed a calerimetric
technique of measuring the heat produced it
single particle crushing, In this investigation, it
was -shown by using similar methed employed
by Zeleny that the heat produced within a glass
sample is an accurate measure of the net energy
input to the sample. This was accomplished

- under . the condition that the heat generated

due to plastic deformation effects within the
crushing device was negligible in comparison

_ with heat produced within the sample by
“crushing. This condition was experimentally

found to be satisfied. In this case the difference
between the work input to the sample and heat
produced in“the sample will show the magni-
tude of the sum of deformation and surface
eriergies. In this manner the deformation energy
may be determined, knowing the value-of the
surface energy. Work measurements, as: reported\
by most of the previous investigators, represents

the sum of the deformation energy and the

work input to the sample.
Search for a consistent theory to explain the
relationship between energy input and new

surface produced in a comminution process has”

accumulated; over the years, an enormous
amount of plant and laboratory data. Although
some correlation of these data has been possible
for purpose of engineering design and for the
advancement of research in fracture, there is
still great need of a means of predicting beha-
vior of a solid when it is reduced in size, i.e.,
when its specific surface is increased, by me-
chanical forces. The best known hypotheses
proposed to describe the energy-new surface
relationships in comminution processes arise

from a general equation where the particle

sizes enter. In applying this equation to experi-
mental data, however, difficulty may be enco-
untered regarding the definition of the diameter

3]



of a particle. The particle produced by crushing
and grinding show an almost infinite variety
. of shape and size, and no simple and accurate
numerical expression of the ‘dimension of a
group is possible. In recent years improved
techniques of measuring the surface area of
%ine particles have made possible high accuracy.
Hence, as an alternative to an equation based
on the particle diameter, a similar equation
based on the surface area would be more
useful for analyzing experimental data. In
‘this work a general relationship between size
distribution, new surface and energy input has
also been developed.

Energy Balances for Crushirig Process

The apparatus consisted of a metal calori-
meter containing a glass particle to be crushed
and a suspended dual pendulum hammer
crushing system.

The work imput to the calorimeter can be
determined from the following energy balance
for the pendulums.

: initial energy=sum of the final energies.’
PE=W+R+F+V,+ V.
or - W=PE—F-R—V,—V. )
where: ‘
PE=the initial potential energy of the
hammers referred to the lowest hammer
position. ,
W=the work input to the calorimeter.
R=the rebound energy or the final pote~
ntial energy of the hammers referred to
the lowest hammer position,
F=the frictional energylost by the ham-
mers in one swing,
Vi=the vibrational energy lost' in the
hammers.
V,=the vibrational energy lost within the
stops. »

The work to the calorimeter, W, is the sum
of the work to the sample particle, Wp, and
that to the calorimeter metal W,

W=W,+Ww, . @

The metal calorimeter and the sample are
considered to be a thermodynamic system. The
overall process is isothermal and isobaric and
consists of crushing the sample by application

-rimeter to its original temperature.

of work to the calorimeter and the removal of
the heat produced in order to return the calo-
v Applying
the first law of thermodynamics to the calori-
meter metal one obtains )
4D, =W, — 0. @)
or W.=4D,+ Q.. @Y
where 4D,, is the change in the internal energy
of the calorimeter metal or the plastic defor-
mation energy change in the
metal.
metal,

calorimeter
The work input to the calorimeter
w,, is taken to be a positive value if
the work is received by the calorimeter metal,
and the heat produced in the calorimeter metal,
Q .., 1s considered to be positive when the heat
is given off by the calorimeter metal.

Substituting Eq.(s)’ into Eg.(2), one finds

—W,+4D,, | Q,,

or Wy=W—4D,— Q. @

or ' W,+4D,=W, (=W— (0 @’

Considering the sample as a system and
assuming a perfectly elastic sample at room
temperature, the first law of thermodynamics
may be written as

S dA=W,—Q,

or Qy=W,—S-44 . )

where s is the surface energy of the crushed
particles or the internal energy per unit area
of surface produced and 44 is the change n
sample area due to crushing.

The total heat produced in the calorimeter
during the crushing process, Q, is the sum of
that produced in the sample, Q,, and in the
calorimeter metal, Q,, and that due to the
adsorption of the gases and vapors on the
newly-formed surface of the glass, 4.4

Q=0Q,—Q.—h-44 ©)
where % is the heat of adsorption per unit
area. Substituting Fg.(5) into Eg.(6), one finds

Q=W,~S-dA+h-24+Q, (7)
Substitution of Eg.(4) into Eq.(7) yields
Q=W—4D,—S- AA+h- 44

or AD, A8 - AA=W— Q+1h- 44 ®
Eq.(8) is the thermodynamic formulation of
the overall crushing process where both the
metal calorimeter and the sample are considered
to be a thermodynamic system.

(EIH Bhskim)
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