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SUMMARY

ELECTRONICS TARGETS

B

RADIO FREQUENCY MEASURING TECENIQUE

_ The laek of adequate test equlipment and advanced measuring tech-
niques was probably the most serious factor hampering t+he development of =~-
dern Japanese radar and radlo frequency components..

. Inspection of equipment and interrogatlonlor technical personnel re-
vealed only elementary methods and equipment. i

Enelosure (A) is a tabular summary of the more important items of
test equipment in use at the end of the war. ‘

NTJ.L-BE-22

1
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See Enclosure (C)
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" INTRODUCTION

‘ This report covers radioffrequency measuring technique used with
Japanese radio and radar. ’

The information and conclusions are based upon interrogation of Jap=-
anese naval and technical personnel and inspection of equipment, installations
and experimental facilities.
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THE REPORT

The absence of modern, high-grade test equipment was a major factor
hampering the development of micro-wave radar and high frequency components.
Althouszh theoretical background was adequates, it appears that creative imagi-
nazion was lacking. This is illustrated by the method used for spectrum anal-
ysis: . S

£ PR
o

CRYSTAL

y A
TUNED GAVITY MPLIFIER

Q > 30,000

Figure 1 shows the equipment used. As the tuning of the cavity is
varied, the response, as indicated by the -CRT, is plotted. As far as could be
determined, the idea of a direct-reading spectrum analyser was never develop-
ed. : ‘

Signal generators were available with frequencies up to 10,000 Me;
magnetrons and velocity-modulated tubes were the oscillators in tbhe micro-wave
ranges. Wavemeters of the "high Q" cavity type were standard for wave lengths
of 10cm and less. Although high Q cavities were used extensively as tuning
elements, no applications of the echo box principle were found. Meter wave
waveneters were of the parallel-wire type.

Standing wave measurements were nade by using slotted coaxial lines
as slotted wave guides. No micro-wave direct power measuring equipment was
available. ¥Field strength meters provided relative power indications, and
where actual power output was desired, 1t was calculated from the field
strength.
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Measurement of dlelectric constants and characteristics of coaxial
~cables were made with a Lecher Wire Test Set (Type 702 is an example) or test
sets based on the Q-meter prineiple, such as Type 70l1.

A dummy load consisting of a tapered coaxial line of low conductivi-
ty material simllar to that used on the German Wuertzburg was in general use.
Very little original work had been done on dAummy loads, but plans were being
made at the end of the war for further investigation.

Enclosure (A) is a 1ist of the more important items of test equip-
ment with a short description of each.
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ENCLOSURE (A)

'SUMMARY' OF TEST EQUIPMENT '

METERS
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CAPACITY COMPARATOR
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TYPE

MANUFACTURER.

SPECIFICATIONS

FEATURES

TSR

COMMERTS

Procision
differential
type

Ando
Electric

farads
Measurable ranges of
ercentage difference
2 step:?:
Range I: O to 2%
Range II: O to 20%
Kecuracy: 0.1 %

Capacity to be: compared
30 to 100 micromicro-

Operation simple.
Comparison fast &
precize

Test & adjust-
ment of ganged

variesble con-
dengers. Can
-also be used

for resistance

or ipductance
comparisons

a.c. source (100
volts)

CAPAC

ITY METER

TYPE

MANUFACTURER

SPECIFICATIONS

FEATURES

Use

COMMENTS

Precision
Low capaci-
tances

Fuji
Sokutelikl

Ranges: 0 to 120 &
Accuracy: 11 0.5

micromierofarad
(for 0 %o 120 micro-
mieroferads)

1 $ micromicro-
farads {for O to 1200
micromicrofarads)

1200 micromicrofarads

Direct reading
Easy to operate

Tesat of various

low-capacity
condensers

Resonance indi-
cator employs 100ke
quartz crystal:
a.c. source {100
volts) msasuremsnc
freq. 100ke

h

INDUCTANCE METER

TYPE

SPECIFICATIONS

FEATURES

Yy

COMMENTTS

Prscision
low induc-
tances

Rangss: 0 to 10, 100,
1000, & 10,000 mioro-
henries

Direct reading. Simple
to operate

Test of vari-
ous coils for
use in radio
equipment

Resonance indi-
¢ator empioys 10Ckc
quartz crystel:

a.c. source {100
volts) measurement
freq. chapges with
range (4 steps, app.
20, 60, 200, & 600kxc)

LCR METER

TYPE

SPECIFICATIONS

FEATURES

Simple
toster
{"R" tester)

See clircuit testers

RESISTANCE MEASURING DEVICES

TYPE

MANUFACTURER

SPECIFICATIONS

USE

COMMENTS

Precision

Yokogawa
Denki

Range: 0.001 to 107
ohms

various d.c.
b

Megger
("M" tester)

See oircuit testera

Measursment of

Morveable d.c.
wheatstone bridge

Contact
resistance

meter
("D" tester)

See clrcuit testers
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U.S.W. CALLIBRATION SET FOR AMMETERS

TYPE

MANUFACTURER

SPECIFICATIONS

UsE

COMMENTS

u.8.w. large
currents

Shimazu
Seisakusho

Standard consists of
resistance lamp &
photo~cell.

10 to 10Cme

0.1 to 10 amps

Tesat of u.s.w.
current meters
of fairly high
amperage. Alsc
useful in re-

search

a.c. sourcs
{100 volts)

“VOLTMETERS

TYFE

MARUPACTURER

SPECIFICATIONS

FEATURES

USE

COMMENTS

WeBeW,
yaouum-tube
voltmstor

Nihon
Sokuteiki

S5kae to 100me
Voltage ranges:

0 to
5, 15, 50 & 150

1.5,

volts

‘Adcuracy same as or-
dinary class meters

Portable. Has extra
large scales. Probe
type h.f. head
{diode rectifica-
tion}

Suited to gen-
eral voltage
measurements
from 5kc to
100mec. Test &
research work

Combination af
diods peak-voltags
rectifier & d.c.
applifier.

a.c. source {100
volts). Voltags
stabilization
provided

Low=-freq.
vaouum-tube
voltmater
("V" gaater)

“|Ses circuit testers

WAVEMETERS

TYFE

MANUFAC-
TURER

SPECIFICATICNS

FEATURES

USE

COMMVENTS

Precision
u.8.w.
(Heterodyne
type)

Nihon
Mysen

30 to 1500me
Acouracy: 1x10~3

Readability: 531074

Crystal cscillator
included for callbra-
tions

Test &
research on
u.s.w, &
microwave
oscillators.

Battery
source (& volts
& 200 volte)}

Precision
microwave
{Heterodyne
type)

202
(In use)

Nihon
Musen

200 to 3500mec _,
Accuracy: 1x10

Resdability: 5x10™%

Same as above

Tesat &
research on
microwave
osclllators

Same as above

Precision
Long, med., &
gshort waves
{Heterodyne
type)

203

100kc to 30mc _3
Accuracy: 1x10

Readability: 5110'4

lmc crystal oscillator
inciuded for calibra-
tions (circuit devel-
opsd by Electro~tech-
nical Lab.) 6 plug-in
type oscillator coils
to change range

Test &
research on
long med., &
short wave
oscillators

Absorption
type

Yokogawe
Denki

17ke to 75me

to change range)
Accuracy: 1.5
Readability: 1%

(7 plug-in type coils

Direct reading
Basily handled

Test of long
med., & short
wave osci-
llators

Crystal detector
contained in sot

Absorption
type u.s.w.

Denki
Gijutsu
Jitsuyoka
Kyokai

75 to 350mc
‘Acouracy: 2
Resdability: 1.5%

Direct reading. L & C
simultanecusly veried
No change of coils
required. Easily
handled.

Test &
Tesearch on
v.s.w. osci-~
llators

Crystal dstentor
contained in set

Absorption
type mlcrowave

Same as
above

Ko {A):
otsu (B}:
Hei (C):

1000 to
2000mc
500 to
1000me
250 to
500me
Accuracy: 1%
0.5%

Closed type, capaclty
variable.

Test &
research on
microwave
ascillators

crystel detector
corctairad in sat

Cavity
resonator
mj.cTowave

Readability:
Alpha type: 6.5 to
-1l5cm

Pi type: 3.8 to
6.5cm

Beta typo: 2 to 4om

Accuracy: 0.2%

Precision: 0.1%

Cavity resonator
adjusted by micrometer
drive

Test &
research on
centimetric
wave osci-
llators

Crystel detector
contained in sst
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1

LOW-FREQUENCY

OSCILLATORS
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TYFR -

MANUFACTURER

SPECIFICATIONS

FEATURES

UsE

COMMENTS

L.C.step:
freg.

(Acorn
subes)

Kubota Musen

Step changs of fre-~
quency by switching
over L & C values
{11 steps)

0.2 to 1l0ke

- |Cutput: over 50milli-

watts at 600 ohms
Distortion less than
10%

Small, simple, Os-

stable. Output

frequency

cillations & frequency

constant regardless. of

Test & study
of receivers &
other low-
frequency
circuits

a.c. source (100
volts)

C.R. continu-
ous varlation

Tokyo
Shibaura
Electric

Stop~change of C & L
eontinucus variation
of R.
50 eyo. to 20ke
Output: over 50 milli-
watts at 600 ohms or
2000 ohms
Dl;tortion less than

Osgcillator frequency
stable. Good fre-
quency v s output
characteristic
(Output deviation
about = 5%)

Same as above
Suited to
acoustical
tests & experi-
ments

a.c. source (100
volts)

SWEEP-FREQUENCY OSCILLATORS

TYPE

MANUFACTURER

SPECIFICATIONS

FEATURES

USE

_ COMMENTS

For direct
observation
of receiver
freq. chara-
cteristics

Nitchiku
Kogyo

A: 4. to 30mec

B: 600 to 6000ke

C:- 75 to B0Oke

Sweep frequency:
50 or 80 cycles

Electrical method
used for sweepling
frequency. Small,
simple. Band
width of frequency
sweep arbitrarily
adjustable. Es-~
sential for mass
production of radio
equipment.

Adjustment of i.f.
stages of u.s.w.
receivers (or long
and short wave re-
ceivers) by direct
observaticn of the
frequency charac-
teristics or a
cathode-ray oscil-
logreph

a.c. source (100
volts) used in
combinstion
witk 901 oscil-
lograpk: and 151
signal generator

TEST

OSCILLATORS

TYPE

MANUFACTURER

SPECIFICATIONS

FEATURES

Use -

COMMERTS

Ordinary class
microwave

Oki Electric

Pi wave-lengsh
Velocity modulation
tube. 1000 cyc.
impulase wave mod.

Signel fileld produced.
Doublet: with reflector
plate. Inductance
attenuator. Balanced
output

Test & study of
microwave
recelvers.

sources: separate

! eliminator using
> 100 volts =2.c.

Impulse
modulated
oscillator

Impulse. generator
tube. ' Impulse freq.
1000 cyc./sec.
1 to 20 microsec-
onds,. 180° phase
ad Justment
Carrier freq. 75 to
150me
150 to 300mec
Qutput: 10 microvolts
to 1 millivelt

Short impulses pro-~
ducible. Waveform of
impulse approximately
rectangular

Test & study of
overall per-
formance of
u.9.w. receiv-
ers for impulse
modulated waves ;

j Rattery source

Microwave test
oscillator

Denki
Gijutsu
Jitsuyoka
Kyokal
(Ass'n for-
Applications
of Electro-
technology)

10, 5, & 3cm wave-
lengtins. Double
split-anode magnetron
used. Cavity reso-
nator. 1000 cyc.
sinusoidal mod.

Large output, wave
length variable over
comparatively wide
range. Oscillator
tube easily manufact-
ured

Experiments &
research in
microwave
region, auxi-
liary aid to
test of re-
celvers

. Source:
{ eliminator using
{ 100 volts a.c.

ssrparate
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ENCLOSURE (A), continued

SIGNAL GENERATORS

TYFE

MARUFAC-
TURER

SPECIFICATIONS

FEATURES

USE

COMMENTS

Precision
Long, med., &
short waves

Nihon (or
Nippon)
Musen

50ko to 25mc

Output: 1 volt

0,1 volt to 1 miorovolt,
Accuraoy:  1db

Simple operation
Direct-reading out-
put voltsge & freq.
Internal & external
mod.

General studies %
tost of receivers
for long or short
waves

Output cen be
adjusted to less

thap 1 microvolt =a.c.
or d.e. aource uzabls.

Same a3 above

Qki Elec~
tric

25ko to 30mg

Qutpus: 0.8 volt to 1
microvolt (Max. volt-
age above 20mc 0.3
volt) Accuracy: 2db

Plug-in coils. Se-
parate output meter.
Tuned buffer ampli-
fier. Internal &
extornal med.

Same as above

Same as above

Precision
U.B.W.

15 to 150me

Output: 0.1 volt to 1
mierovolt

Accuracy: 24ab

Plug-in coils. Tuned
buffer amplifier.
Internal & sxternal
mod.

Study & test of
Q.8.w. Treceivers

Output csn be
adjustasd to lsas
than 1 aicrovolt
Battary source

(6 volts & 200 volss}

Seni-preci-
sion.

Long to short
waves

3 bands

A: 3.5 %o 30me
B: 2]5ke to 4mc
€: 18 to 300ke
D: 3.5 to 22mc
275 to 750ke
Qutput: 1 volt:
0.1 volt to 10 microvolt.
Accuracy: db

Small. FPEasy %o pro-
duce. Types A to D
each coantain 3
bapds. Type D gen-
erates both x.f.

and i.f.

Production tests
(& study) of s.w,
{or long & med.
wave) recelvers.
Teat of i.f. »
stages of u.s.w.
sets. Expected
to replace 101 &
102

Output cea te
adjusted to less
than ! aicrovelt
a.c. source

(100 volts}

Semi-preci-~
sion.

2 bands

3 w. & u.s.w,

Ando
Electric

' 140 to 220me
22me  15%

90 to 160mec
22mec  15%
55 to 100mc
me. 154

35 to 60me
me  15%

20 to 40mg .
47me., 13

Qutput: 10 miilivolts
to 1 microvolt.
Accuracy: 24ab

Easy t0 pro-

Generates r.f. &
i.r. Possible to
modulate with rec-
tangular waveform.
Easily portabls.

Production test
{or study)} of
u.s.w. receivers
of certain freq.
rapnge. Can
Teplace 103

CGutput can be
adjusted to 1 m=icro-
volt. Battery ou
source (6 volts &
200 volts}

Semi-preci-
sion single
band

Nitehiku
Xogyo

(In use}

Special A: 220 to
50me

A: 140 to 220me

B: 90 to 160mec

€C: 55 to 100mc

D: 35 to. 6Cmec

E: 20 to 40mc

Output: 1C millivolts
to 10 microvolts.
Accuracy: 3db

Basy to pro-

Poasible to gensrate
up to 700mec by sul-
table circuit.
Balanced output pos-
sidble. Also modula~
tion by rectangular
wavefornm

Sane aa above.
Also sultable for
use on receivers
having balenced
input circuits.

Qutput adjustadble

down to about 1 micro-
volt.

Battery source (6 volis
& 100 volts)

Semi-preci-
slon single
band -

75 %o 350me )
Qutput: 10 millivolts
3 miorovolts

Accuracy: 3dv

Easler to make them
103

Genarates 75 to 350
moc in one sweep
Kodulation by rec-
tangular wavefora
possible.

Study & test of
1.8.w. recaivers
Expectod %o re-
place 103

Output adjustable

down to about 1 volt
Dattsry source (6 volts
& 200 volts) .

Semi-preci-
sion

Semi-preci-
sion single
band

Puji
Toushinki
(In ase)

Fujt
Tsushinki
{In use) .

200 to 700me
Output: 10 millivolts,
to 10 microvoltas,

Magnetron osc. with
Atenuetor, An%enna
with plate reflec-
tor. Rectangular
wave modulator.

First in Japan

First in Japan. A
known fleld is pro-
duced in which test
receiver is placed
and tested with
antenna

Study & test of
u.s.w. receivers

Same as above

a.c. source {100
volts)

d.c. sourcs {12 volta
to 300 volts)

Ordinary

class.

Lopg, med., &-
= short wave

Fuji
Sokuteikl

60ke to 25mc

Qutput: OC.l1 volt to
100 mierovolts

400 oyc. {mod.)

Output: 3 volts to 0.3
millivolss,

Simple signal gener-
ator that can be
also used as test
oacillator. Small,
simple operation
low~frequency signal
also gensrated.

Yaintenance tests
of receivers for
long & short
waves. Also auxe
illiary equipment
for research & ex-
perimentation.

Output caa bde
adjusted dcwn ¢
about lQmicrovelta
2.c. source !10C
volts}

Ordinery class|
microwave

" Denkl
Gi jutsu
Jitsuyoke
Kyokai
(Aas'n for
Applica-
tions of E-
lectro-
technology
Also

Fuji
Tsushinki

Alpha wave-length
Type 1LD220 tube
1000 oyc. rectangu-
lar wave mod.

Signal field pro-
duced. Half-wave
doublet with reflec~
tor {plate} Induct-
ance attenuator.
Balanced output.

Test & study of
microwave re-
ceivers. =Zxpected
to replace 116

Battery source
250 wolts

100 volts
4 volts

microwave

Ordipary class|.

Fuji
Tsushinki

Beta wave-length
Type LD3DA tube
1000 oyc. rectangu-
lar wave mod.

Signal field proe
duced. Doublet
with reflector
plate. Inductance
attenuator. Bal-
anced output.

Test & study of
zicrowave re-
ceivers. Gives
wave band inter-
medlate between
115 & 116

Battery source
{200 valts 2 2 volta)

i3
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CIRCUIT TESTERS
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TYPE

MANUFACTURER

SPECIFICATIONS

FEATURES

UsE

COMMENTS

"A" tester
Field use’
(Dry cell

operated)

Tsukamnco
Denkl

Voltege (d.c. & low
freq. 0 to 10, 50,
250 & 1000 volte
Current {d.c.) 0 to
1, 10, 100, & 500
milllamps .
Qutput voltage mea-
surements (audio-
.} 0 to 10 volts
at 10 kilohms
Resistance {d.c.) O
to 10 &.100 kilohms

Universal tester
including use as
output meter.
Other testers also
encased in same
sized box

Suited to field
experiments.
Sample tests of
voltases, currents
& resistances in
radio equipment
Also usable as
output meter for
radio recelvers

Comes with ~arry-
ing box.

Contalns square
type 2 dry cell
(1.5 volts)

fpn tester
Indoor use

Voltages {(d.c. & low
freq.) 0 to 10, 30,
© 250,.& 1000 volts
‘Output voltages (au-
dio freq.) 0 to 10
volts at 10 kilohms
Capacitances: 0 to.
0.1 & 10 microfarad
Resistances (d.c.
Q to 10, 100, &
1000 killohms '

Includes output
meter. Universal
type using a.c.
gource

Chiefly for indocor
experiments.

Simple checking of
voltages capaci-
tances, & realsten-
ces of radlo equip-
ment. Also usable
as output meter for
radio receivers.

a.c. source (100
volts). Cepacitazce
measured a% 50 or 6C

.cycles

nE" tester -
(Universal
voltmeter)

'

Tsukamoto
Denki =

d.c. & low freq.

-| voltages

0 to. 10, 50, 250

500, & 1000 volts
Also to 3000 volts
Qutput voltages:

0 to 10 volts at
600: 0 to 10 & 100
Yolts at 10 kilohm
Accuracy Bsame a3
ordinary less volt-
mster -

General voltage
measurements.
3000 volts can be
measured by em-
ploying external
multipliier

Uged in general
test & research
work when acouracy
required is not
as high as preci-
sion instruments

Bxternal multiplier
& special coznpeczor
cords provided

nin meter
{Universal
milliemeter)

Tsukamnto
Denkl -

d.0. & low freq.

currents
0 to 1, 5; 25, 100
& 50C millamps
Acduracy some what
less than ordinary
class meter

General current
measurements
Protection provided
for over-current in
indicating meter

Same as above

AR" meter
(LCR
meter)

Shimazu
Seisakusho

Resistances (d.c.)
0 to 1, 10, 100 &
1000 kilohms

capacitiea: O to
0,01, 0,1, & 10
microfarads

Inductances: O to
10 & 100 henries

Suited to genmeral
checking of resis-
tance, capacitance,
and  inductance.
Operates by a.c.
source

Checking parts used
in radio eguipment

a.c. source {10C
volts). Capaclities
& inductaaces
meesured at 30 or
60 cycles

" méter
{Megger)

shimazu
8eisakusho

0 to 100 megohms at
500 volts

Rectifier coatained.
Operates on a.c.

Indoor tuse. Can
replace megger

for checking in-
sulation of parts
& radio equipmeant

a.c. source (1CG
volts)

nyh meter
(Low-frag.
vacoum-tube
voltiater)

Nibon
Sokvteski

Low & high freq.
Voltages (up to 20me)
0 to 5, 15, 50 &

150 volta.
Accuracy & little
lesd than ordinary
class meter

Rectifier set pro-
’yided. Operates on
a.c. Simple. High
input resistance.
d.c. voltages can
also be measured

For general mea-
gurements in radlio.
To replace usual
wA" type & "D"
type vacumz-tube
voltmeters

a.c. source {100
volts}

"pr pater
(Contact
resistance
meter)

Denki Gijutsu
Jitsuyoka
Kyokal

riddie-point indi-
cation 100 milliemps
Max, indicetion 1 emp

Simple to use.
Relieble

Simple checking of
various contact
resistances & low
resistors in rsdio
“ equipment & paris

Battery source
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CURRENT DISTRIBUTION METER

ii

TYPE . - MANUFACTURER SPECIFICATIONS FEATUHES

UeSeWe . -8 Oki Electric : 140 to 300mc: Gives mocurate distri- | Adjustments & )
(Matohing Ko L t 70 to 150me bution of current maéching of g:zteg;c:égier.
feader lines) 1 . 1G: 40 to 8ome along lines at u.s.w. lines such as tained
. : . | Suited to measurement No effect of voltage. antenca
of u.s.w. impulse- Easy to use light, feeders
currents source self-contained

USE COMMERTS

'
v

FIELD~STRENGTH MEASURING APPARATUS

| TYPE. MANUFACTURER | . . SPECIFICATIONS ~ FEATURES USE i cOMMENTS

Med. to. Oki Electric | 500kc to 20me * | Stationary type. Study of med. & i Sensitivity cat be
. short. waves- . . L Med. wave-length | Wheels attached short-wave * incressed by uaing
i - : : c intensitiess 1 volt’ propagation . vertical antemnm.
' per meter to 5 ' . ; Battery scurca
microvolt per meter : ! (6 volts to 200 volts)
Short-wave intensdi-
ties: 1 volt per
meter to 10
microvolt per meter

20-to 2C0me Stationary .type. Study of u.s.w. Rough messurements
Intensities: 0.1 volt | Wheels attached for | propegation rossible down to 1
per meter to 10 moving short dis- problams zmicrovolt per meter.
‘microvolt per meter |'tances. Standard Battery source
Reception possible field~-strength gen- {6 volts, 2CC voltis,
up to 300mc erator provided. slsc dry ceils faor
‘Suitable for auto- other voltages)
matic recording of
measurements. over
range of 3Cdb

P U.8.W. Special: 3 barpds Antenna: short Test & measurements Scurce: d&ry cells
Pield-strength|. . . 330me  20% - doublet with re--. of field radiated
indicator - - |- - - <180me 20 flector (except near u.s.w, trans-

R | R B 20% type C). mitting equipment

:-slpgle band .Suitable for simple

- mobile measurement
of intense flelds.

Vertical or hori-

zontal component

of field strength

Intensity: measurable. Little
,0.1 volts per error due tO sur-
meter = roundirng bodies

AUDIO-FREQUENCY AMPLIFIER

MANUFACTURER . SPECIFICATIONS : FEATURES USE COMMENTS

Kubote Musen | Band: 50 to 20,000 Simple to handle. sStudy & test d.c. source ( 6 volts
. : ‘eycles negative feed- | Small. Low nolse of audio-fre- & 200 volts)

back o quency circuits ja.c. source (100
Gain: 50db - b of receivers volts)
G&ain deviation, 1.5db

or less at 1000 cyec..
Input & output im- .
pedances: 600 ohms &

10 ‘kilohms T
Distortion:s 1% or

less.
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TMPEDANCE MEASURING SETS
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TYFE

HAND!}OTUHER

SPECIFICATIONS

FPATURES

UsE

COMMENRTS

. resonance

rpP" meter

(Parallel -
im-
pedance}

Long, med. &

. short waves

Kawanishi
Kikal

Freq: 50kc to 20mec
Ranges: 5 kilohms to
. 100 kilohms in
s~ 50kc to 1Omo,
band 5 kilohma
to 30 kilohms
in 10 to 20me
band

Direct reading,
simple to operate,
simple comstruction.
Utilizes negative-
resistance oscillator
tube (transitron)

Test of LC
resonance cir-
cuits. Inspec~
tion of h.f.
tuned circuits
& 1.f. band
flliters

a.0. source
{100 volts}

Bridge for
calibrating
npPr meter

Kawanishi

Kikal
AN

Calibration at 100 cye.
500 to 300 kilohms.
Multiplier in 3 steps

Direct reading
negative-resistance
dial

Calibration of
1753 "P® meter
scale. Any
pumber of "P®
meters can be
calibrated by
providing one
of these
bridges

Sourss cbtalned
from 751 "P®
mater

Radio-freq.
bridge

Freq: 1 to 30mc
Ranges: 20 to 200
kilohms & O to

farads for sym-
metrical cir-
cuits 10 to
100 kilohms & O
to 600 micro-
.microfarads for
unsymmetrical
;oircuits

300 microcmicro-

Bridge employing
differential trans-
formers., Symmet-
riocsl & unsymmet-
rical impedances
measurable

Méasurement of
antenna feeders
(impedancs) &
test & adjust-
ment of various
redio circuits

Modulated
oscillator &
detecter-ampli-~
fier combined
in set

I3

L0SS MEASURING SETS

TYPE

MANUFAGTURER |

SPECIFICATION:

FEATURES

USE

COMMERTS

Q meter long,
med., & short
wave

Yokogawa
Denki

50ke to 25mec

Q: Scale réeading O to
2500, multiplica-
tion factor 1 to

2.5

Capecity reading: 30
to 450 micromicro-
tarads

Directlroading.
to operate.
ments simple

Rasy
Measure-

Measurements of
Q of coils &
condenser3,
high resistan-.
ces. Various
tests- (or high-
frequency im-
pedances

a.c. source
(100 volts)

Lecher-waves
type. U.8.wW.
{Dielectric
constant
measurement)

Yokogawa
Denki

Measurement wave:
lengths 1.5, 2.0 &
2.5m 4
tan: 1x10” Xo

100x10=

Acouracy: 10%

Suited to measuring
impedances symmetrical
to ground

Chiefly for
measuring loss
angle of high
freq. insula-
tions. Also
used in study
of u.s.w, im-
pedances cf
high resistors
small conden-
gers, etc.

Measuremsnt by
line-length
variation

a.c. source
{100 volts)

Short-wave
dlelectire
loas measuring
get

Kawanishi
Kikal

Freq: 3 to 100mc

gan: 1x10-4 to
200x10™

Accuracy: 10

Suited to measuxring
insulations at high
temperatures (max.
200°C) Heterodyne
detootion & ampli-
fying ciroult used’
for measuring
voltages (of reso-.
nance course)

Tast &
reaearch on
high-freq.
insulating
materials

Reactance
(capacities)
variation method
Battery soqurce
(6 voits & 200
volts)
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OSCILLOGRAPH

TYFE MANUFACTURER SPECIFICATIONS FEATURES use COMMENTS

Low~-fTreq. .| Matsushita Cathode. ray screen dia. | Small light Direct obser- a.c. source {10C
cathods-ray Musen 75mm. Self-ocontained

vation of volts)
. oscillogreph amplifier. Freq: frequency
50 to 10,000 cyc/sec. characterissics
of r.f. & i.f.
emplifiers.
Observation of
impulse sig-
nals. Also
test & resadsrch

RECEIVER

TABLE MANUFACTURER SPECIFICATIONS - FEATURES USE COMMENTS
Long, med., & Oki RBlectrio | 50ke to 20me”’ Suited to measure- Test 4 research |Correspozds %o
short waves Auxiliary equipment ment Of very small work requiring receiver portion of
i for 50 to 100 decibel signals voltages. a long, med., 301 riald-streagib
calibrations with Statlionary type. or short wave measuring set.
standard signal gen- Contains i.f. raceiver, such Battery source
erator attenuator as the calibra- | (6 volts & 200
. tion of signal | volss)
genexators

Med. Lo short Mita Musen 550kec to 22me Table sst. Change- Simple measure- }a.c. or d.c.
waves Heterodyne reception able colls. Easy ments of signal ] source
{"A1l-wave" possible. Output about { to operate strength, anm=-
set) 1 watt . plification, &
detection

Oki Blectric | 20 to 300mec . Suited to measure- Test & study d.c. pouxce
ment of very small with u.s.w. (6 volts & 200
signal voltages. measuring re- volts)
Stationary type. ceivers; such
Contains i.f. as calibration
attenuator of signal gen-
erators

TUBE CHECKERS

TYPE MANUFACTURER SPECIFICATIONS FEATURES Us= COMMENTS

Simple type Fuji Simple tests of ordi- Small, simple ¥eintenancs & ms.c. source
B e Sokutelki nary- receiver tubes, Rapid’checking of tests of var- {100 or 2CO
acorn tubes, metal small tubes ious receiver volts}
tubes, RF¥2, RF3, & tubes
. RF4

Simple type Fuji Check of acorn tubes Same as above Chiefly for éd.c. source
{Single Sokutelki and. 8-pronged re- ‘ maintenance of
purpose) ceiver tubes special eguip-

ment

Operating Simple operation test Gives simple indi- Same as above d.c. source
tester of acorn-type UN-954 cation of perfor-
for acorn - tubes mance of the UN-
tubes . 954 at u.s.w.
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AUXILIARY

TYFE MANUFACTURER | SPECIFICATIONS FEATURES USB

Dielectric Yokogawa fTan: 221073
loss measur- Denk

Por use on 70} Q meter | Measurements of
to 50x10-3 meter; tan can be loss angle of
sasily measured with insulator by Q
this meters

Box, for

Commen to all For uss to carry
testers

testers listed variocus types of
testers
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3

LIST OF DOCUMENTS FORWARDED TO WASHINGTON DOCUMENT CENTER THROUGH ATIS

NavTechJap No.

ND21-6009
ND21-6040
ND21-6050
ND21-6051 °

ND21=-6123
ND21-6240

Title

Centimeter wave absorption type wave meter.
Test Results: Improved version of the
temporarily designated Type 97 Precision
Wave Metere.

Research report on improving the Type 92 Short-
Wave Metsr.

Test Results: Temporarily designated Zero
Type Ultra, High Frequency Wave Meter.

Centimeter wave absorption type wave mster.

Absolute measurement of underwater sound.

19

Atis No.

3515
5516
5517

3518
3520
3435 -

e
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Raak
Ve Adme
{Tech)

Capt.

Capt, & Dr.
( Tech)

Capt.
( Tech)

Capt.

Capt.

Lt. Comdr.
{ Tech)

) Lt. Comdr,
(Tech)

1t. Comdr.
(Tech)

Lt. Comdr.
(Tech)

1t. Comdr.
{ Tech)

Lt. Comdr,
{Tech)

Lt. Comdr.

ENCLOSURE (C)

JA?ANESE-PERSONNEL INTERROGATED AND THEIR CAPABILITIES

Name

T. NAWA

TAKAHARA

School and Year of Graduation

Tokyo T.U. (EGEGS.), 1917;
gtudied Chemistry in Tokyo
IQU. (SQSG), 1919-1922.

Naval~Academ{, 19193
Tohoku I.U. (E.E.S.), 1932,

Tokyo I.U. (E.E.S.), 1924;
Technische-Hoch Schulse,
Dresden, Germany, 1927

Tohoku I.U. (E.E.S.), 1924

Naval Academy, 1923;
Tohoku I.U. (E.E.S.), 1934

Naval Academy, 1924
Tokyo I.U. (C.E.S.), 1936

TQkyO I.U. (EAE.S.), 1936

TOKYO,IOUO (EOEQS.); 1937

Kyoto I.U.: (S.S. Physies),
1936

Tohoku I.U. (E.E.3.), 19358

Tokyo I.U. (E.E.S.), 1940

Naval Academy, 1934:
Osaka I.U. (S.S. Fhysics),
1942

Specialities

Chief of the Radar
and Communication
Departnent

Head of 4th Section
(radar intercepter,
radio beacons and
direction finders)

Head of 1st apd 2pd
Sections {fundemental
researches)

Secretary to T. NAWA,
Head of Production
Section

Head of 3rd Section
of Comnunication Dept
{ radio equipment]

Membexr of Administra-
tion Dept

Researcher of mater-
jals and components
for high-frequency
usge

Researcher of land
and airborne radars
(Type 51, 61, 63)

Research on shipborne
radar (cm wave i.e.
22)

Research on airborne
radar {meter wave,
i.a. FY-3, FH-1 FK-4,
H-6)

Regsearch on compo-
nents and tubes for
high frequency

Regearch on tubes for,
cm wave i

Head of research in
Yokasuka Branch (re-
search on installe-
tion of shipborme and
landbased radic znd
radar)




Lt. Comdr.
{Tech)

Lt
(Tech)

Lt.
(Tech}.

Lto ST
{ Tech)

Lt.

Dr.

W.

MORT .

TAKAYANAGT

‘H. SHINKAWA

HACHIYAMA

ENCLOSURE (CJ, continued
Waseda University (E.E.S.),
1940 :

Tohoku I.U. (E.E.S.), 1941

Tokyo I.U. (E.E.S.), 1941
Kyoto I.U. (E.E.S.), 1942

Naval Academy, 1940

Kuramae Tech. College,
1921

Waseda University, 1933
(E.E.S. )

Tokyo I.U. (S.S. Physiecs),
1933

Tokyo Physical School,
1929 .

Washington,University,
U.S.A. 1934

Waseda,University, 1930

Uta University, 1932

I.U.~-~-Imperial University
E.E.3.-~Electric Engineering Section
C.E.S.-=Chemical Engineering Section
S.S.=-~=-=-Science Section
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Research on high
cable in Yokosuka Pr. .

Research on landbased
radar (cm wave) (i.e.
61)

Research on landbased
radar (meter wave
i.e. 14, s2)

Research on airborne
radar, counter meas-
ures

Teacher in Radar
Training School

Consultant to T. NAWA
Head of 3rd Section
{Radar)

" Research on radars

(meter wave i.e. 1=2
L-3, S-3, S-24, N<6,
M-13)

Regsearch on high
freq. circuits for cm
wave

Research on airborne
{nmeter wave N-8)
radar

Research on alrborne
radar intercepter and
shipborne direction
finder

Consultant to H.
TA¥XAHARA (research on
radio freq. instru-
nents in Electro-
Technical Laboratory
cf Japanese overn-
nent}

Interpreter {(nec rele-
tion to second Naval
Technical Institute
at the end of the war;
belonged to Electro-
Technical Laboratory
of Japanese Govern-
ment)






