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PREFACE

Japan is one of the leading technological nations in the world. Although its
scientific and engineering achievements have been most impressive, few scientists
and engineers have developed the ability to read the literature of their Japanese
counterparts. There are several reasons for this: (a) the extensive efforts of the
Japanese to learn Western languages and their willingness to share their research
results in those tongues; (b) the complexity of the Japanese language for foreign-
ers; and (¢} the absence of appropriate instructional materials for scientists and
engineers. These points are discussed here briefly.

Although much of Japan’s scholarly research has been published in English
and other languages, there remains a vast literature of patents, handbooks, engi-
neering journals, govermment reports, and transactions of technical meetings
which is not normally translated. Furthermore there is substantial interest in
graduate and postdoctoral study in Japan, joint US-Japan research projects, and
multinational industrial ventures. All these activities semve to emphasize the need
for providing more people with the opportunity to learn that part of the Japa-
nese language whicl is vital to them, namely the technical part.

The Japanese used in modern technical writing, is not nearly as difficult as that
encountered In the literary or the spoken language. Written technical Japanese is
considerably more direct in grammar and style than the Hterary language with
its delightful nuances and tantalizing ambiguities. Large segments of Japanese
grammar, such as humble and ‘honorific verbs, irregular “counters”, words for
family relationships, the verbs for giving and receiving, the formulas-for polite
requests, and the whole hierarchy of greetings and apologies are entirely absent.
Moreover, surprisingly, causatives, desideratives, alternatives, the -masu ccmjuga-
tion, and other verb forms do not occur frequently. The basic grammar needed
to read scientific texts is remarksbly limited and can be easily mastered. The big
hurdle-—and this cannot be minimized—is the development of a recognitional
knowledge of the Chinese characters, the kanyi.

Until the pubhication of this book there has been no -reader designed specific
cally to meet the needs of the scientist or engineer. Concerned with the efficient use
of his time, the technical man may wonder which of the approximately 2000 kanji
he should learn first in order to gain access to Japanese technical literature. In
the preparation of this book, therefore, we have stressed the mastery of the five-
hundred most important kanfi, and the scientific vocabulary which can be con-
structed from them.

The organization of lessons is such that the reader will learn these characters
as a result of relentless repetition. To insure that we are introducing the most
important kanji, we have made use of frequency counts which have been made
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on physics, ! chemistry, Z and biology texts. * We believe that the mastery of
the five-hundred kanji emphasized in this book will provide a very sound basis
for technical reading.

Assuming that the student has had 2 one-year course in beginning Japanese
(basic grammar, the two kana systems, and the use of a karji dictionary), we
have structured the lessons in the following way:

1. At the beginning of each lesson a tabulation of the 20 new REQUIRED
KANJI with ON and kun reading which are of importance for scientists and
engineers is presented. These required kanji should be learned thoroughly; the
reader is expected to recognize them in all subsequent lessons.

Next to each kanji two numbers are given. The upper one refers to the kanji
designation in F. Sakade, A Guide to Reading and Writing Japanese, Tuttle, Rut-
land, Vt. (1959). The lower one refers to the number of the character in A.
N. Nelson, The Modern Reader's Japansse-English Character Dictienary, Tuttle,
Rutland, Vt. {1962). The Sakade book gives the stroke order and the most
important readings; the Nelson reference gives a complete listing of the read-
ings as well as a number of compounds.

2. Next the READING SELECTION, using the twenty new kaanji, is given.
Many of these texts are taken from high school books, which are less difficuit
and less formal in style than research journals or reference works. The
subject material is rather elementary and hopefully the topics selected will also

--be of general interest. A vocabulary list, remeji version of the text, a complete
translation, and explanatory notes accompany the reading selection. For this
part of the lesson no effort is spared-to help the reader.

Note that the vocabulary introduced in the reading selection will not be
‘repeated in later parts of the lesson or in subsequent lessons. Furigama will
always be appended to kanji not previously included as required kanji so that
the reader need not inaster these kenji and may concentrate on the required
twenty in each lesson.

3. In each reading selection several constructions appear which recur fre-
quently in technical reading. We single these out and give several examples

- further illustrating their use. These CONSTRUCTION EXAMPLES should

_be studied with great care, and any new vocabulary words introduced here

should be learned thoroughly, for they wiil not be repeated subsequently.

4. Next several SUPPLEMENTARY READINGS are included. For these addi-
tional vocabulary is given but no other assistance. The new words introduced”
here need not be memorized. Many of these readings are taken from college

1. R.B. Bird, Scieatific Japancse, Univ. of Wis., Engr. Expt. Sta. Report # 33, Part I( Jan.1%7), and

part T (Aug. 1967).
2 N. Inoue, unpublished compilation.
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level textbooks, reference works, and technical journals. Their purpose is to

provide additional experience in kanji recognition and comprehension.

5. The final essay is a TRANSLATION TEST. Here furigana are added to
non-required kanji, but otherwise no help is given. The reader is on his own
here~he may have to use a dictionary or grammar book to perform the
translation. In this translation test each of the twenty required kanji for the
lesson will appear at least once.

Thus each lesson progresses from elementary texts with considerable assistance,
to more difficult readings with some vocabulary aids, and then on to 2 fairly
realistic translation task with no help at all. The final essay should serve as a
guide to the student in judging his mastery of the lesson and in deciding whether
to move on to the next.

Although written primarily to assist the engineer and scientist in learning to .
read technical literature, the book may be useful to some technical people who
are interested only in acquiring vocabulary for conversation purposes. Such peo-
ple can take a “short course” by using just the romanized readings and the vo-
cabulary lists, In addition several other groups of people might find this book
helpful: technical librarians, who wish to translate titles and tables of contents;
language majors, who want to train themselves to do technical translation; and
students from non-English-speaking countries who plan to study technical suhjects
at Japanese universities.

Our primary purpose, however, is to provide the means for courageous scien-
tists or engineers to learn to read technical Japanese by hard work, We trust this
book will guide them through those first critical .stages of learning to comprehend
written technical texts and hope that the riches of Japanese scientific thought
will be their reward.

E E. D.
Hokle BnuBILR FOW R. B. B.
N. L
Madison, Wisconsin
AGKNOWLEDGMENTS

The authors wish to acknowledge financial support and encouragement provid-
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iment Station, and the Graduate School of the University of Wisconsin. In
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EXPLANATORY NOTES

1. ROMANIZATION
The following system is used

a (7) | 1 (4) | v (%) | e (=) 1 o0 (#+)
ka (= | ki {(#) | ku (7) | ke (#) | ko (=)
8 (+) | shi ()} | su (=) | se (&) | s0 )
ta (&) | chi () | tsu () | te (7) | to )
na () | mni (= nu (%) | ne (%) | no ()
ha (~~) | W (e) | fu (7) | he (~) | ho {#)
ma (=} | mi ()| mu {A&) | me (£A) | mo (=)
ya () yu (=} yo (=)
ra (7) | (¥) | ru () | re {v} | ro (m)
wa (73 © (7)
g () | & (F) | gu (7 | ge (r) | go ()
za 13 ()] (R) | ze (¥) | zo ()
da () | i # | w ) |de D |d 0
ba ) | bi (&) | bu () | ba (=) | bo ()
pa (+3} | pi (&) | pu (7} | pe (=) | po (%)
kya (% v) kyo  .(¥a) kyo ()
_sha (o %) shu (=a) sho (s 2)
cha (#+) chu (%) cho (& =)
nya (=¥) nyu (=z) nyo (= =)
hya (e +) hyu (v =) hyo (¢ u)
mya (¥ %) myu (i) myo (% a)
rya (U «) ryu (V=) ryo (V=)
gya (¥ x) gyu (F =) gyo (¥ =)
ja 7 +) o @) o Fa)
bya (€ ) byu (€a) byo (=)
pya (" x) pyu (=) pYo (e'a)
-n (v}
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Long vowels are written with 2 macron (3,0,1) except for fi. The terminal 4
is always transcribed as -n although it is pronounced as -m before b, m, and p;
if it is followed by a vowel sound, then an apostrophe is used, as in sen’s (WA
), Doubled consonants are written as #, pp, ki etc., except for the doubled sk
and ¢k sounds, which are written sst and #ch. The particles X, ~, and % are
written as wa, ¢, and ¢, (and never as ha, he, and we) to correspond to their
pronunciation. The Romanization used here is that found in the leading Japanese-
English dictionaries.

We make liberal use of hyphens in transcribing words which are compounds
of three or more characters in order to facilitate reading. For example:

shiki-teki R EARY periodic
en-unds FE &) circular motion
enshin-ryoku EiLR centrifugal force
We also use a hyphen to separate the two parts of a double verh:
kuri-kaesu K WaEF to repeat
tori-atsukau Y dH2>h5 to deal with

Note that verbs are given in their plain present form, but the English’ “equiva-
lent” is always given as the infinitive.

2. OKURIGANA -

We have followed the Monbushé (Japan Ministry of Education) rules for #yd
kanji and okurigana throughout. In the kanji lists at the beginning of each lesson
the official okurigane are given in parentheses.

3. SOURCES FOR READINGS

_ The majority of the Reading Selections and Supplementary Readings were
taken from Japanese technical books and have been adapted for instructional pur-
poses in one or more of the following ways: 1) the okurigana have been changed
to conform with modern standard usige; 2) older forms of kanji have been re-
placed with modern standard ones; 3) furiganz have been appended to those kanji
which do not appear in the kan;i lists at the beginning of the lessons; 4) partic-
ularly difficult passages have been rewritten and passages not germane to the
immediate topic have been eliminated.
The selections were taken from the following books:

B Koto-gakks Butsuri B, Seishi Kaya (ed.) Kogakusha, Tokyd, 1963.

BK  Butsuri-kagaku, Haruhiko Noda, Asakura Shoten, Tokyd, 1971.

BK ] Butsuri-kagaku Jikken-ho, Akira Kotera (ed.), Asakura  Shoten, Toky®,

1955.
BN Butsuri-gaku Nyiimon, Nobuo Hori (ed.), Maki Shoten, Tokyd, 1959.
FK  Fy-kanzen Kitai, Taro Kibara, Asakura Shoten, Tokyd, 1950.
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I
IG

1K
K
KB

KJE
KK

Ido-sokudo-ron, Daizd Kunii et al., Iwanami Shoten, Tokys, 1968.
Iden-gaku, Yoshito Shinotd and Kaichird Yanagisawa, Iwanami Shoten,
Tokyd, 1971.

Kagaku B, Ist edition, YUji Shibata, Sakae Tsuda, Osamu Shimamura,
Dai-Nihon Tesho, Tokyd, 1961,

Kagekw B, new revised edition, Yuiji Shibata, Sakae Tsuda, and Osamu
Shimamura Dai-Nihon Tosho, Tokyd, 1966.

Ko-bunshi no Butsuri, 3rd edition, The Japan Physical Society (Ed.)
Asakura Shoten, Tokyd, 1966.

Kojien, Izuru Shimamura (ed.), Iwanami Shoten, Toky5, 1955.

Kagaku Kikai no Riron' Krisan, Saburt Kamei (ed.), Sangyd Tosho, Tokys
1959.

KKT Kagatu Kogaku Tsiron, 3rd edition, Koichi Tinoya, Asakura Shoteg,

KS

N
2R]
3R]
S

sJ
SK
SN
-

Tokyo, 1959.
Kagaku Sen’s, revised edition, Minoru Iinoto, Iwanami Shoten, Toky®,
1972. _

Netsu-rikigaku, Masahiro Yorizane, Kagaku Gijutsu-sba, Tokyd, 1957.
Rika-gaku Jiten, revised 2nd edition, Iwanami Shoten, Toky®d, 1958.
Rika-gaku Jiten, 3rd edition, Iwanami Shoten, Tokyd, 1971.

Seibutsu, Tomo-o Miwa and Midemichi Oka, Sanseids, Tokys, 1972.
Seibutsu-gaku Jiten, Iwanami Shoten, T8kys, 1960.

Sei-kegaku, Fujio Egami, Iwanami Shoten, Toky8, 1971.

Soryishi no Nazo, Hideki Yukawsn, Asahi Press, Tokyd, 1972

Seimgt o Saguru, Fujio Egami, Iwanami Shoten, T0kyd, 1967.

The symbols at the left are used in refermg to these sources.

4. KANJI LISTS

A list of twenty required kanji appears at the beginning of each lesson. The
following are explanations and examples of the notation:
1) Kentifying numbers, ON and kun readings.

fNumbcr of kenfi in Sakade’s book

58 | KAN F ON reading in capital letters {the additional official

ﬁ .

ON reading, KEN, is omitted, since it occurs so rarely

/'r 4949 | aida | in scientific texts]

'\ Numbar of kanji in < kun reading in lower case letters [the additional

Neison’s book official reading ma is omitted, since it occurs infre-
quently in scientific texts]
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2) Verbs and ckurigana.

_The infrequent reading JO is omitted

471 | TEI /' The syllables in parentheses are called okurigana

~ E 1296 {sada (merug and are written in hiragana.
sada {(maru

The brace indicates a pair of related verbs, the upper always
being the tremsitive verb, the lower always being the infransilive
verb. If there are two verbs not joined by a brace, they are not
a transitive-intransitive pair:

3) Unofficial readings.

737 | REI /-'Reading enclosed in brackets is not currently an

official reading. Since this reading is, however, often
428 | [tato(eba}] | oncountered in technical Japanese, it is included.

P

4) Omission of dakuon readings.

697 | HI _‘__/—-pr pmnunciatio-n ?’I asin (M hanp::rei) is not
K included, since tbis is a standard phonetic change
2470 | kura (berw) replacing ¥ by {X, Similar phonetic changes, called
dakuon, such as ka () to ga (23}, su (¥) to Zu

(), -are also not explicitly included.

5) Omission of verbs derived from ON readings.

490 | NETSU I\TO lsepal'a_te entry is given for the verb nes(suru).
ﬁ‘ Similarly in the entry for Ji;, mo separate entry

2797 | atsu(i) for o(zwru) or ¢{jiru) will be found.

5. VOCABULARY ENTRIES

" In the vocabulary lists which accompeny the various readings, generally only
the translation of the word which is appropriate in the text at hand has been
listed. For example in Supplementary Reading C in Lesson 1, for the entry
K&z skisa magnitude
we have not listed the meanings “largeness, bulk” since they are not appropriate
there. Similary, for the entry
553 ataeru to give
we do not include the meanings “present, award, bestow, provide.”






LESSON 1

KAN J I
% 484 yye) ‘/:(E 474 TEI
hito (shii) da
33% | (nado, a) 1296 ﬁda&‘iﬁi“u%
EE 453 SOKT) lz‘l 295 DO
4700 haya(i) H L 619 ona(ji)
288 | DO 253 | KYO
3 1511 2 4548
157 UN 276a RI1
H 4725 | hako(bu) L [ 5040 | [hanagsw)
hana (reru)
ﬁ 296 DO H% 87 JI
(ki .
70 | |80 (kfs“) 2126 | toki
213 K$ 58 KAN
rﬁ] mu (k - Fﬁﬁ .
101 | DU Ek;);) 4949 | aida
ﬁ 309 HYO H_" 697 HI
omote
108 ara (wasu) 2470 kura (beru)
% 33 | PEY il 737 | REI
2857 mono 428 [tato{eba)]
t 2% | TAI - i 412 | CHOKU
405 | Ckarada) ms | fpaotus
1| e " 47 | SEN
1 hito (tsu) ' 3580
READING SELECTION
HE sokudo velocity
S tasokudo - constant velocity
EE undGc motion
HE ‘ hayasa speed
& ’ muki direction
FbT arawasu to show, express, represent
Yk : buttai body
"—FED ittei no constant
&< ugoku to move

(pres. tense) + & %iC i (pres. tense) +toki ni wa when..., whenever...
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noY itsumo always

L onaji same

i kyori distance

HBL% yo shita required

Rl jikan time

ICEAT S ...ni hirei suru to be proportional to...
wEoEThi «.0 7 to sureba if we let » be---
»5nid aruiwa or

[ick chokusen straight line

SHEER) (B 14)

HELWSORPEIPLEEYCHEDLINZIOCH S, WHEIS—FTOEE L
EOCRE, BROME LRI RO AL TS Ehb, BrElsik, tRiCOBL
AR HRT 2, COLEYOEEO %0 2 TE

' Q)
S=UTBEAR® 0=

TERbEhE, COLHSLY, HEX—-TO VR SETEE, T ARSEERTER
v g ad :
TOSOKUDO UNDO

Sokudo to iu no wa™ hayasa® to muki® de arawasareru mono de aru, Buttai
ga ittei no sokudo de ugoku toki'® ni wa, undd no muki to hayasa to wa itsumo
onaji de aru kara, ugoita kyori s wa sore ni® yd shita jikan ¢ ni hirei suru
Kone toki® no hayasa® o » to sureba

s=ot™ aruiwa® o =5/i®
de arawasareru. Kono y5 ni,®® sokudo ga ittel no® unds o tosokudo-unds, mata
wa tBsoku-chokusen-undd to iu.%?

UNIFORM MOTION

Velocity is a quantity which is described hy (giving) the speed and direction.
When a body moves with constant velocity, the speed and the direction of the
motion are always the same, and so the distance s which it has travelled is pro-
portional to the time required ¢ If we let » be the speed for this case, then

s=pt or p=s/1
Motion at constant velocity is called uniform (velocity) motion or uniform liné.
ar motion. ,

Explanatory Notes
(1) sokudo to iu no wa  Literally “the thing called velocity”; translate simply



*

(2) sokudo vs. hayasa

(3) muki (FJ%)
(4) toki ni wa

(5) Sore ni

(6) kono toki no hayasa

(7)) s=us

(8} aruiwa
9) v=s/t ‘
(10) kono y8 ni

(11) sokudo...no

{12y Ao B toiu

LESSON 1 13

by “velocity”; although \» % is conventicnally ro-
manized as fz, it is pronounced yi.

Sokudo and hayasa correspond to the English “velo-
city” and “speed”, the first being the vector quan-
tity and the second being the scalar. In both lan-
guages this distinction is not always clearly made.
The word #3kd(F7]) could also be used.

“Toki” here is written in kang (¥ %) but may also
be written in kanji (#), The present tendency in
Japan is to use kana rather than kenji for preposi-
tions, conjunctions, and adverbial phrases, but the
reader should expect to encounter both usages (oc-
casionaily in the same paragraph!).

Other examples are:

wic DEIC next

# T L 75T therefore

i Hk&idd  for example

DB E DB in the case of...

i Y <o ELC. )

Literally “for that” (ie., for the body to move the
distance 5); in a free translation this can he
omitted in English. ‘ )

This toki refers to the fok: nitwa of the previous
sentence.

Read in Japanese “s ikGru ot® with the roman
letters being pronounced as in English. (See Appen-
dix E, Readings of Mathematical Expressions).
Note that the “wa” is written {& and not b.
Read in Japanese: “v ikGru s 6ba 2”.

Literally “in this way” (i.e., in the manner above
described) ; in free translation this could be omitted.
This is a modifying clause telling “what kind of

'undﬁ.” It indicates that it is an undd for which

sokudo ga itiei de aru. Here no is the copula, taking
the place of de aru. -
“We designate A by B.” More often the phrase
will be rendered in English by the passive voice
“Ais called B~
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CONSTRUCTION EXAMPLES

ALn3DR-ThH5 | “A s

1. ZFE&HEHe ~soREER-EOEHOT L TH 3,
2 BMELWIDHES AL TFT—T RO ETH A,
3 e ORLALDEERRTC ERTEBREHDL 2 THE,

=55k jikan-hyo time-table
i dobutsu ahimal
Ls5A 0k jibun no karada its own body
o ugokasu to move (an object)
Wi ikimono living thing
el O *whenever; when”

1. HiErESEGH YT kR, EHoREZ-2LECCH 3,
2. e X o BEERIIICHFIT A L ik, Bk E sk P kRT3,

g oa &L “if we let-- be a”

L BBk EREE s LT hiE-
2 A Bl (A2 BEoM) DEEYL sas 2T
A, BMH A, B jpn between A and B

(verb) ¥ hi | “if we suppose that”

L #oPOSREEDEL T84 A itk B XEERL T 2R EhEn
DEERAL CHZW, _

2. WD ¢ OMlIc—EOHE » T T HhE, Bk BER = TH 5,

3. BEIE—FEChWEETHL LTheg, M dBER AL v,

BDPRO 0Nno-ono each
BTl hanarete iku to move apart
EhEh sore-zore their respective

AZBEng “A we call B; A is called B”

1. EEXnDd—ECHIESE FREREDHE WS,
2 REROYELCH ST ERERE 5,



