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ABSTRACT

Masao Horiba begins the interview by discussing his childhood experiences in Japan
during the 1920s and 1930s. Horiba suffered from juvenile rheumatoid arthritis and spent much
of his childhood listening to music, and building models and radio receivers. As the youngest
child of chemistry professor Shinkichi Horiba, Horiba had the privilege of seeing the inner
workings of various Japanese chemical plants and laboratories while accompanying his father as
he visited his former university students. These visits, coupled with his education from Konan
Boys’ High School, increased Horiba’s interest in science and made him feel at ease in the
research laboratory. As Horiba matured, he cured his rheumatoid arthritis by working through
his pain. Soon he was able to play sports, rugby in particular, and participate in extracurricular
activities, such as the ham radio club. The looming presence of World War 11 forced Horiba to
graduate from high school early, much to his dissatisfaction, as he was unable to study organic
chemistry. Too young to join the military, Horiba decided to continue his education at Kyoto
Imperial University, studying nuclear physics under Bunsaku Arakatsu.

After earning a B.S. in physics, Horiba decided to join the Japanese army’s research
center, to develop a radar system for the Shusui aircraft. However, the war ended before the
Shusui’s engine was completed, so the capability of Horiba’s radar system was never
demonstrated in combat. When the American occupation of Japan began in 1945, Horiba
established his own private research laboratory, called the Horiba Radio Laboratory. His
laboratory produced emergency power outage lamps, high-speed counters, electric-pulse
oscillators, and high-quality capacitors. During the Korean War, Horiba modified the
laboratory’s products to meet the agrichemical needs of the country by building a pH meter
better suited to Japan’s humid environment.

In 1953, Horiba incorporated his laboratory and renamed it HORIBA, Ltd. The new
company continued to improve the Model H pH meter, and began developing inorganic single
crystal windows. The company began producing infrared-based gas analyzers in 1958. They
also began producing all of Hitachi, Ltd.’s analytical instrumentation under the double brand
name of HITACHI-HORIBA. The Japanese government’s interest in HORIBA, Ltd.’s work
was peaked in the early 1960s, and they suggested that HORIBA build an analyzer for
automobile emissions testing. Masahiro Oura, then a young employee but who eventually
became the second president of HORIBA, developed the MEXA analyzer for testing automobile
emissions. The MEXA analyzer soon became the world standard for testing emissions.

The Osaka and Kyoto Stock Exchanges listed HORIBA, Ltd. as a public company in
1971, much to the joy of the company’s original investors. Over a decade later, the Tokyo
Stock Exchange listed the company. Horiba was quick to strengthen bonds with other countries
and established a subsidiary in the United States. The company also has affiliates throughout
Europe and Asia. In 1978, as the company celebrated its twenty-fifth anniversary, it adopted the
simple yet highly effective corporate motto, “Joy and Fun.” That same year, Masao Horiba
retired as president and assumed the office of chairman. Currently, Horiba’s son, Atsushi



Horiba, is president of the company. Horiba concludes the interview with reflections on his
innovations in corporate management and the importance of venture capitalism.

INTERVIEWER

David C. Brock is senior research fellow at the Chemical Heritage Foundation. In 1995
he received his M.A. in the history of science from Princeton University, and in 1992 he earned
an M.Sc. in the sociology of scientific knowledge from the University of Edinburgh.
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INTERVIEWEE: Masao Horiba
INTERVIEWER: David C. Brock

LOCATION: HORIBA, Ltd.
Kyoto, Japan

DATE: 19 and 20 November 2004

BROCK: This is an oral history interview with Dr. Masao Horiba on Friday, 19 November
2004 at the HORIBA, Ltd. offices in Kyoto, Japan. David Brock conducts the interview with
the help of two interpreters.

Dr. Horiba, you were born on the first of December 1924 here in Kyoto. When you
were born, your father [Shinkichi Horiba] was a chemistry professor at Kyoto Imperial
University. Would you tell me about your father and his family?

INTERPRETER: AT FA T19244E 12 H 1 HIZBAEFIZ o2 nwWH 2 &
TR, YHEBRBEIIREHERFZONFZOLEAETH TV Z LT, BREEICO
WTAHLBEWEFTITETTL X 9D,

HORIBA: £&. #HRIL. bDO—., BB EENAERNZ, LW THABREENSH T
DIITBREI AN N EWT R0 G, FAREEND —FFICHWI, o TE 7
ATT, EFERIFE, ToL RAYVEFTUHITEFLTWVWELT, ENnbIi-oT
ETCTSEBHIENE LT, TIH, WiEFIIH X 9 E8sNEY ODTY, D
BHWTEBATIEIN, FERIZZF oM F it 2 A E e ot=, £H, 290 H LTI,

INTERPRETER: Actually, my father had been studying in European countries, mainly
Germany and the Netherlands, for about seven years. After that period, he came back to Japan
and reunited with my mother [Hiroko Horiba], and | was born about a year later. My sister
[Haruko Horiba] is eight years my senior as a result of my father’s prolonged absence in
Europe. And of course, my mother didn’t give birth to any other children while my father was
away! [laughter]

HORIBA: A¥Mi3hx, O, MWEIZER-T-L X, BEIATW AT S,
HDO—, BIN~< D EHIZh, ThEh, ROB., ErboTsLBiXbIAnN

L. THOHEFFEHRKETZ L, b, TOZA L LAARITIRR VL, — 7 A,

FHATXEM N D ST la, EHRAENEIINL —r ASDBWRkRZ TRV E W



T72WAT, Brod~Y T — L THBWITI oA TT kA, LS Tz
Lizb, FEILHID LB EZD, AT EFNEINnTEENTW T T RA TS
Ei,

INTERPRETER: In fact, about four years after he left Japan, my father invited my mother to
live with him in Europe. However, my mother had to take care of my father’s mother, my
grandmother, at that time; and of course, there were no commercial airplanes like we have
today. Consequently, a one-month boat trip, possibly by way of the Suez Canal, was the only
way she could’ve got to my father. Those two factors made her hesitant, more or less, to join
him in Europe, and so she missed the opportunity. Perhaps | would’ve been born in Europe,
maybe the Netherlands, had my mother gone a bit earlier to stay with my father in Europe.

BROCK: Was your father studying chemistry at a German university?

INTERPRETER: RA Y DORFETIIRIIVILFZ R I > TWDTL X 9D,

HORIBA: X X,

INTERPRETER: Yes.

BROCK: Do you know which university?

INTERPRETER: FORFFES7-TL X 9D,

HORIBA: 2 —¢& . WAWALITH TIZATT N, BEINRWOTH E TBMLELE
‘ﬁ‘o

INTERPRETER: He had been to several universities, but as | don’t have that information, |
will let you know later.

BROCK: Was it common for scientists of his generation to receive advanced training in
Europe?



INTERPRETER: BRARDO MR DHILE DI 42 NEDEHMX, I—n8a v/ 72 EiZiT> T
SOICHEATE I ESDEND END Z EITEEBIZH ST EDTL X 9D,

HORIBA: 9 —A., £H, BLEIIEZTETADN., FHFARICELIEI R -72TT
e HDO, K ONRKETE-T- L. 29—, TIUNE, FTOEANL, 7ZLndHD—,
— MR KENH Y L= Lbia,

INTERPRETER: Well, it wasn’t as if there was no one at all, but there were not many people
either.

HORIBA: & — kR KE > TMELSMEE THHE 1o LT - - -
YRR 1914 - 1918

INTERPRETER: I would say that my father was one of the very few with such an opportunity
because, as | said, traveling back and forth between Japan and Europe was quite difficult in
those days. Further, if my memory is correct, World War | broke out just before my father got
to Europe, so | don’t think scientists from Japan would’ve been able to study in Europe.

HORIBA: THLZDH, 7 I WA T 4 /VIZEE L CIEERIFIC R T FA U n
RS T2 TT NG, AFEE & L I A HAZ L THITE WS ZATH o722 &1
ETT 42,

INTERPRETER: In those days, Germany was by far the world’s leader in the fields of
chemistry and medical science, so I’m sure Japanese scientists would’ve done what they could
to go to Germany for advanced studies.

BROCK: Did your father become a professor of chemistry at Kyoto University when he
returned to Kyoto, Japan?

INTERPRETER: & L CTEBAREEIZFEENC (2725 T, AR ERFEOL O H %
W2 HNT-D T,

HORIBA: X X,



INTERPRETER: Yes.

BROCK: Would you tell me about his field of research?

INTERPRETER: BRELD 72 & o TWHIFEIT DN TR TW 21 £ 977

HORIBA: LD THWH LS., 74NV A MY TF, Z T, A AAK
THLLEBHEFEZEALLLOTYT, BT NFEEFRITEANLOTT A,

INTERPRETER: Physical chemistry was his specialty. In fact, he introduced quantum
mechanics into the field of chemistry in Japan.

HORIBA: =i T, &, BJIFOBWNT &>, it T X 74 F—Lh, Z1H
ZEET o LEEMIIROD L,

INTERPRETER: From then on, he specialized in thermodynamics, thermal analysis, catalysts,
and so on.

BROCK: Did he work closely with physicists at the university in applying quantum mechanics
to physical chemistry?

INTERPRETER: T, E17NFEWE{LFITEAINTZEWVWD Z LT, ZOEHENS
KEFETIIWHZO AT B b I EE SN E L 2SR TW=DTL
X 9D

HORIBA: 5 A, fiREdH, UEEORERKFTIX, —HIZWHELRH | 2> HIT{LF
NHDHEN, 5DXHINI-oT VB L7072 TldR <. 2oz, WwWhiX, 7
CHNLTIERL, THFaZWRREBICH 72O TT L, 206, FIOAnE 7 4
v I AZADANLBIE, 74 I ANETFI BNV ADALHY, Z0OUEZH
WO REIZSBSL LTWD DT, 2NN RERKFEOWILFED—FOFH® /2 A TT i,



INTERPRETER: At the Kyoto University of that day, there wasn’t a clear demarcation
between physics and chemistry as there is today. It can be said that rather than a digital
approach, it was more of an analog state. So while one person might approach physics through
chemistry, another might approach chemistry by way of physics. The relationship was looser in
this way.

BROCK: What were your father’s interests outside of science?

INTERPRETER: T, BRERIIBHEEALFZOIEINTEALRZ LICTHLEZBRELE -
7-DOTL X 9D

HORIBA: 95— A, FHMEE L Cidda, B, A4V U OFEE, EiF, TneE
H,

INTERPRETER: His favorite pastime was music. He played the violin, and he enjoyed
writing Chinese poetry and calligraphy.

BROCK: Were his interests in both science and art unusual among his colleagues?

INTERPRETER: BREED L IR F L EiTE Wo ol F O3Bk 2 H 7215 2
CIEENRZLETESTZOTL X 90 FiLE b UFFOEFZCHEE MO -6 %+
DOEICH T O E2ETHENI FTEEBERTEL EANLE S L2 272D TL X 9D

HORIBA: L <3 FHEAN, WNRERIZB LATZOZ, BFLTWHEXIZTT
., oLV A=A RN =L ~THT, "M F Y B2 —bEbFExTEoz
DTLEITFER—FOUTUIELLEAITEHTW=L, EhEninm U TRIBE
MRFLRMNFOMPROFEEL LELZLRA, T, A= F2U T RE ALY ND
KT, FBEZEICLEATTT S, REHIIRERFZF> TWDHATT RN — 2T
G ANEFERT T VA= 2N T ORERME K> T D DIIHEETE T T —2Z D
WA=V« F2 VA FAYNLLATET, ZLTHEHINAAAY
WL, [BEFE=A"AFTY AEMmT D] EEDLNUTREVWE LI ENHY
9, £H. TNEEFEBHFXTE o7 nH Z T3,

INTERPRETER: T, Z—/V +« T2 URZEBIRNZR2T-DIE, FWNWSEOEETT
73



HORIBA: &, + 9 T7T1, KRFZHD THERBRKFOFZEL LI & &I, YREE
HOA—H A NTEFZTEoT- XD LT, HTEBELENNDEE NI DT, H—
e Fa VTR RAYNLRLTE THROIBEZICLIZO TN, TO®%ITAR
ANOFEEE IR TITx £ LT,

INTERPRETER: 720 £ L7,

I don’t know well, but I believe my father’s strong interest in music was somewhat
related to his studying in Europe. For instance, | think he went to Austria on occasion where he
was exposed to music. Although, I’m sure he was interested in the violin before he went to
Europe. | remember an instructor taught him how to play the violin. Then, he was appointed
the president of the Kyoto University of Music. Around that time [1956], Kyoto City’s
government had established the Kyoto Municipal Symphony Orchestra, and my father worked
hard to encourage Mr. Carl Caelus, from Germany, to become the conductor. On one occasion,
I remember my father got the chance to play the violin for Mr. Caelus, after which Mr. Caelus
said, “I will make you third violin,” and this was followed by a lot of laughter. That’s how
much he liked music.

I would like to add that Kyoto City is the only local government in Japan with a full
orchestra. After Mr. Carl Caelus was invited to be the conductor through my father’s
cooperation, all of the succeeding conductors of Kyoto City’s Symphony have been Japanese.

BROCK: What was your childhood like growing up in an academic family in Kyoto in the late
1920s and early 1930s?
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Horiba with his sister, Haruko, in 1935. Courtesy of the Horiba family.




INTERPRETER: 1920 47225 1930 FEfRIZNT T2 9OWI T HT I v 7V R ZFETE
BHILRoT2E W) Z T E IV LTZ-7-TL X 90,

HORIBA: 5 —A ., EHEDHLFREESL- TWELZL, BRIDET / HWVE X
EONIATTRA, THIERREIOED, NSV EZFTFhoT2ND, FRATILD
DIE— TR 72D B NEE TTHREI72 L ORI RS T A TT A,
EWZ S La—RBRAPRT IS boTENET S LBV TWE LN, 777y
T EMMEI NIRRT B RIKFIZA->TWWET 4,

INTERPRETER: During that period, my elder sister was practicing how to sing and | was
encouraged to practice the piano. However, | was weak physically as a young boy and going to
school was about all | could manage. As a result, | wasn’t strong enough to do any
extracurricular activities. Nevertheless, we had a huge number of records at home, so | had the
opportunity to hear most anything classical at least once.

BROCK: Did your poor health lead you to do a lot of reading?

INTERPRETER: BIEANBIHIN -T2 W) T E T, 7o SARERBHAIZ/RD LWV
FHENZ S ENOITZDOTL X 9D

HORIBA: 95— A, RbLFAE LIZTNE, BB E W) Z & TR Z{ES T
D, ZFVFEMAINL T, ZOVIFOHFTONHZ A LTE LR,

INTERPRETER: Yes, | read a lot, but I also did other things that don’t require much physical
strength such as building models, assembling radio receivers, and other things one can do inside.

BROCK: Was tinkering with electronics one of your major hobbies as a youth?

INTERPRETER: & \W9H Z & IEFDEHIZZ L7 hu=v 7 AR LD EZWNANAN T
HEWH ZENTRETS 57D TI D,

HORIBA: x %, £HTHTLLR, £H, =7 tr=vy 7 ALHLHL, ATLH
DL, BEtRAb R o b oML TIEL TLENE Lcd,



INTERPRETER: Yes, I liked electronics and mechanics, and | took apart clocks, finally
breaking them.

BROCK: Could you put them back together successfully?

INTERPRETER: L THR A LB THI ENTEE LD

HORIBA: WW-oWWeZiuid & T, [laughter]

INTERPRETER: No, that would be too much to ask! [laughter]

BROCK: Did your parents encourage your interest in science and technology?

INTERPRETER: ZWEIIIEIG S E ORI T & Bfnioxt 3 o Bk A2 S 5 [2fIX L TYT
ZTHOLEWHEIZRZ ST ATL X 9D,

HORIBA: W2, Z 9 W\ ) AR KR 2 BB XY L7z 7= T34,

INTERPRETER: They didn’t make any deliberate effort to educate me further in these areas.

HORIBA: HAIIKRFDIRAC72 D & BODHAZF BB AAREEITHREL TV
DT, ZZhT—otBHATT LR, TLTHZTFTEONREETIIRCo TSN
EIM, TNOOSHEOMFENE D »E R TEY , BENHIVUIERO ST TT N D
WAWAHRIZDO ST T HATTR, DL &, LTERENIZONWTITSATT
o Wl WERPIKRIRT IR D LD T-DIZE I WD T EE2THD0E, HHLLITE
DINoholoidhE, BhbEZLE, BOOHAZ TR LoD ENTHDE, &
IREETE. W ED BTV W, B IEICFHMI STV D0, S HITIE#HZ Ot
NEDITIeoT2b, BODBEZATHLEDITRDINGE, ZOXEL RNy 77 v L&D
E, EHESTE ) LFEFHEERALLEDNEVETITE, bo bl HODHEHZ FHLIRIC
BoTNDEVIDOR, FO—FREREVRTHLH-7Z L, TNEEEKL W&
WHZET, TNOIEHETHEHMBLIZZET, IILODITES LTI O BT
WE L7e,



INTERPRETER: Whenever the [Kyoto Imperial] University was closed for holidays, my
father visited his ex-students who were employed in various companies around the country. He
always took me with him on those trips. When | was young, | wasn’t quite sure why he visited
his ex-students on those holidays, but in retrospect, I believe he was evaluating whether his ex-
students were doing well. Perhaps he wanted to make sure that they were treated fairly based
upon their performance and abilities; to make sure that they were not under-evaluated by their
superiors or their companies; or to make sure they were not bullied in any sense by people in
their companies. In addition, | think my father, as a chemist, tried to give advice to his ex-
students if they had any problems in their workplaces.

At the same time, my father was concerned with how well the companies that his ex-
students worked for were doing. He knew the careers of his ex-students would be in jeopardy if
the companies that they worked for weren’t doing well; and of course, he would hate to see that
happen. If my father noticed a company was faltering, | believe he wanted to be able to provide
some support for it. Today, it is often said that academia and industry need to collaborate with
each other as partners. | think my father’s greatest joy was to see his students grow and become
productive members of society. He made sure they were developing as they should in
accordance with their abilities.

I never knew these things when | was young; | figured them out when | was older.

BROCK: Did visiting those different chemical companies where your father’s ex-students
worked lead you to contemplate becoming a scientist sometime in your future?

INTERPRETER: Z 95 W9 HUCEBREELEHA T OEIAMIVTNEH - LD EDA
AT N2 WD Z T, W SATBEORFEAD LTS E D, B DV
B r IR E 7D TN Wo T2l R D L AT A L DI »7T=DTL X 9D,

HORIBA: °—, TI b, /SN EEDOLZETE &R EEZT > L R TWHWEL
Tembi, T ERIERAE WD R BV ETR SO, EIUTFERIZR S O Tid7e
WEWIHIRUZ, FHEKDOANELTUEEI NI EZAICHADTDH E WD Z & IFEM
FUAMNZ 2 WA T E, T NENWEENHERTEINI EZANHAD LT
Wb, EOWVIERELNZI VD LOPMD THTREUN L TWVE LT,

INTERPRETER: Yes. Actually, from the time | was young | visited many chemical plants,
laboratories, and research facilities, so | took such places for granted. They were not something
special. Of course, a normal citizen, with the exception of a specialist, wouldn’t have been able
to enter these places. But because I had frequented such places, even as a young child, | felt
quite close to research laboratories and the like.



BROCK: As a child, how important was model building to your developing interest in science
and technology? Was that the beginning of your interest in engineering?

INTERPRETER: BlFHAMICHkT 2 ZBLZ &y, 720 LIRRSRICH T 22 2T L
T V) Z IO T, ZDRAIS Y LV DT ENLS BWEEREIR|T/L -
TFATLE DD, TmEZITHRAS D 2B LT V=Y 7T 5B0L0B S 5T
FRE > TV TZATL L 9D

HORIBA: 9 —A, HHRIZESTCND Y =R L — g VU THONFED L =T 0
AT A ANNIRDEN)Z LT, EHBXLTWWRPoTNE, EHZEDOLHIC
FTIKHEBENH Y £ L b, BoOBEIZOWTI/NEEDE, HEVE L TH
pinolzidin e, Eh, ARMITIZZE DO Vo b DICEBRT AN A D EE 2T
WZATLE 24, ok,

INTERPRETER: Although I came from a generation that built models, I didn’t really think
about becoming an engineer or a scientist in the future, but | did have a strong interest. As an
elementary school student, I didn’t think much about my future profession but I’m sure | was
headed subconsciously in the direction of something related.

BROCK: What was your educational experience like in grade school?

INTERPRETER: /NEK TV DX, EOWIHIBEWVWHAH D 30, TOHF LW
B TIL,

HORIBA: FAZSA D & LF/NEREE VD DIF, 4 THEFERFEL 2o TOETH, #
VIERE AT EFRTIL TV E LCL Fud/h, H. SO0 04 % B T A B O S8
2ol AT, FITZ OMFARL OB/ NFLIZ AN ST T, £ 2id, A TH
ZIE, REOEFHOMHBRBEA /DR OT, fR. BEEOINTH DA 2 — i,
B3N8 - e Bl % RET D720, [EFBER S 20 T L, TThHR¥ED
FHBHBE L VD DIE, BEERT LB BEDTFA AV T 4 TRAELIZ, ZOK¥
DEFEBOFEDEE OGIZENE Y FET TREDENL, AR ZMEHT, £H,
EBRLTWDHDLITTT L, ThERU LT, bLbhOftE/NER WD DI, %
D, FEBEROUEDBITH BN A v 5 —2 L LTFROBEEERT D L5,
EFhH, TOWVIERTLENS, AEUL30ANE 35 ANETT, THAAS DA
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WAHATTN, TDOA U H—2DFAENLG6 ANNDATTR, 22 —FHhkdHi=0 5—6
A b EDH, BENTANDO L ZAITAEEN B AL DT TR, Lrl, H5
e AADOHEBEIT— NIN72W0 ESCEE OBKIZITN G20 DIT T, HEiTEd,
HEGT > TWRWA U H = DFAETTR, TID, EFICBEORWHEE
ZolzL., TUDOLHEEDRAEL W) DITENENEMNH b1 T, Bk
EEh, bHEAAEHEHZ DT E, FRCERRONED, KERED, TED
Ser L, EHREEORA LD BROEAE L NN D DI T, BB 0Z LD
FEITS DT T, BERRRIZRD EZDRENTE LV DIFEATEALZLIZ, B
DHEHHAWIZ L2 NANASE—EIZRCHo TN THATT L, BITEBRNFETE -7
o, BEOXAEDE Z AT &, BEREO T PRELIVEHAVWATT L, R
Fh, ESLL L UIFEFITE LMoL, TR TEITT I < AR B 4 FF
B - AT X,

INTERPRETER: The elementary school | went to was a school attached to Kyoto Normal
School, which is a teachers college or a teachers-training university today. In those days, the
teachers college was called a normal school, and an elementary school, middle school, and high
school were all attached to it. In a sense, the elementary school I went to can be likened to a
university hospital where the young medical students are trained as residents, and are sent from
a university’s medical school. As you know, the main purpose of a university hospital isn’t to
treat patients, but to train medical students with real human patients, not only with guinea pigs.
[laughter] Similarly, at our school, besides the full-time teachers who already held a formal
teaching license, there were student teachers without licenses.

The class size was thirty to thirty-five students. A class had one full-time homeroom
teacher in accordance with the standards of the Ministry of Education, and around five or six
student teachers. That meant five or six students had the attention of one student teacher, more
or less, which made the education quite dense in nature. In addition, the student teachers had
their areas of specialty—natural science, gymnastics, art, Japanese language reading, Japanese
history, and so on—so after school a student could associate closely with a student teacher
whose area of specialty was the same as the student’s area of interest. It was more interesting
than class itself. In my case, I loved the natural sciences, so | always hung around the future
natural science teacher. I think that really stimulated me to become seriously interested in the
natural sciences.

BROCK: Did you do well at school? Were you a good student?

INTERPRETER: DO, AfEE L TUIBWERETH LS LeWE L2, BlED
BEho7=T3 0,

11



HORIBA: 7156 LWEkE T L=,

INTERPRETER: | was a great student. [laughter]

BROCK: In 1937, around the age of thirteen, | believe, you began attending the Konan High
School. Was that a big change for you?

INTERPRETER: 137D & X, 1937 HE- 7B ATTIT LY, HEERKICE LN
FEEODIT. WRAERICE > TIEFICRE R RET LD,

HORIBA: 95 T9h, HDO—, FTHELHNTAEELTHLE ) T & BIFFITKRE
Mmol2L. £H. INEREE, 6EDL T IHFEAEFRAMTHTICETHEELTEL
T, AR TS > TUNEREARELTZEWI LR ET, FNTEH, /NREY
2T TLEND, FREATIITEDE W) 20T, ZNTisil s Z L &3k
NTHRAMICITEEL T, LB EIC AT Tk, TFrd, FRARD S
HZERNE, BMHOAEENR, SFETEHFEOFTELLNE VD ERF TS T
7DDy, FEEIIT EIC 2448, 3FE, 4FEEDEEN D NLR, 5D X5 BRE
RN UDTIEZRWITNE, BEOMBITITHEXTITNED WD) Z & Th, DO NEDR
MTIEPSLVTDHEI R ENnHY E LT,

INTERPRETER: Yes. It was important insofar as it was my first experience in which | was
truly away from my home. When | was in the fifth or the sixth grade of elementary school, |
stayed at home mostly because | was suffering from juvenile rheumatoid arthritis. The teachers
came to my house to teach me, so | spent most of my time there. Then, the doctors
recommended that | move somewhere else because the climate of Kyoto was not very good for
my rheumatoid arthritis. Therefore, | decided to go to Konan Boys’ High School.

I lived in the school’s dormitory, and so of course, my life changed drastically. When |
lived at home, | was well taken care of. However, in the junior high school’s dormitory, the
students in higher grades had seniority—and there were three grades above me when | arrived.
Although there wasn’t any harsh bullying of the sort one might find now, we had to obey those
students with seniority if they ordered us younger students to do something. So, it was really a
surprising experience for me.

BROCK: I canimagine. At that time, was boarding common for high school students in
Japan?
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INTERPRETER: =™ % B TEEHOFKENIDITEATIIRLS H-o
-2 TL X 9D,

HORIBA: WSO HUTIEFIZIR SN TWE Lz, DIVOIDIT o 7= R IER L] Tl
2o =D T, ZAUIEHTLE, TLOLEIUIHFERZ T T, @RIZIEE I 220
272D TT, TINDH, FAHEHFITITRICAS TWOE LN, BESICASTHD
X FE T L7,

INTERPRETER: | think boarding schools were very limited at that time in Japan. Konan was
not entirely a boarding school because the students had a choice; they could either live in the
dormitory or commute to the school from home. Also, only the Konan Junior High School had
a dormitory. | had to rent out a room in someone’s home and commute to school when | entered
senior high school.

BROCK: Whom did you stay with while you attended senior high school?

INTERPRETER: B OEEZIZE 5\ I FEEIC FIE72 S » TV AT,

HORIBA: 7ZW 2 Wb Wb IWDRRAEDZ L, HDHWNIE D LOBRXOBHE I AN
IRARNCE DR > T, WAAUREZAIZEDHTHZDFE LN, £H, HFEVEI VD
EHHEAL WO T, FI22-3EEsx L5l L TWE LT,

INTERPRETER: For example, | could stay at the house of a classmate who was in the same
grade, or I could stay in the homes of my father’s ex-students who lived in the Osaka or Kobe
area. | stayed in my father’s pupils’ houses for a while, but | became bored if | stayed at one
home for too long, and so | changed houses two or three times a year.

HORIBA: ZOHFE & W) FERITE TR EAH Y £ LT, THERIOESKIRATT N, 7
FERIOBERE VI DL, HRIZ6 O HWLMNRWATT R, BEEIZ2oE T4
OBHWESTEn, ZHUT—BEHE T, PFREEEFKRE o DIF TTHETEES
Z9LnIHbDT, BEOEAIE. A P\=R8 L9 FERN, Wb HRHUERN
VU MR UEEELEIENIZLET, I TA30-35AND T T AE—RAEL
LT, —FENMITTOALL BWNE LT, 7THEELERTE00 A HWVOHFSELE B TY
N, —BLTHE -#F - (KEO =22 MEMNICEHETHE NI HDOTYT, £bH, B
FERIZE 2R, /=T AF TV =2 tWn) 0TI, BT HIHHSITHINZ T T
FRVWEME TS0 Z LT, EHEERO~YT—IZ) D IVHECTLIER, AR
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VT EMONTW ol hb, TN KERATT LR, 4 TEELo2WVWTT
T, U=l FHEUE L TELEIIOLFEEREEET, £H, THOLT
~F—HBEEZTHDOLEEFC, KE LV ON, BELRAERICEEZEEMNE D &0
I, WERUETT, TIH, F - EHbOETE00 A HNRDIZ, 1FEAEDHH
TA A=A ITHBENDEL BV, WA TT LR, EWHDiE, P& @K —EL
TWETHD, BRICA-STZ & XTI T TICHETEBER > TWAND ., FEFICSE
N EW, fEF. B THD EBEFE LZEZDITREANE-TE W o DlE, Hiviia,
IR SRR 72 b 072 L W E T, RIZWD EZITHATW D& BnE
T, WO ENRAEDPWVSTELEN, BICASTEZL, WA TW-T2oT, B
Bianbir i, bIOIBALICENTENTER -6 b, B THE-T-
5. BT LM, fiflTz7zd ., RbNdND, TD I BRI > T2 T,
FNTTZ 7 =% 7E L=l Td,

INTERPRETER: The Konan School was quite unique. The junior and senior high schools
comprised a total of seven grades. Back then, there were only six high schools in Japan with
seven grades. | think there were two such schools in the Kansai area and four in Tokyo. That
means there was a consistent education connecting junior high school and high school.

Konan High School was founded by Mr. Hachisaburo Hirao. He was a businessman, but
he pursued the making of gentlemen through education at Konan High School. There were only
two classes in one grade: each class had around thirty to thirty-five students, so there were only
seventy students in each grade and about five hundred students in the entire school. The
school’s motto was “Knowledge, Virtue, and Physical Strength”—three principals that were
very important to the students and faculty. There was a British-style attention to manners, the
raising of what in the West might be called a noblesse oblige. The graduates of Konan were
taught not only to receive benefits from society, but to contribute to the community as well.

Konan High School also strictly enforced codes for manners and dress. For instance,
trousers had to be creased and everything had to be just so, what with stand-up collars and the
like. This would be unheard of today, what with students wearing jeans. Sports activities, such
as gymnastics, were very important in the school. And although Konan High School had only
five hundred students, we were strong enough to compete in many inter-high school athletic
competitions. The students at Konan senior high school were very good at sports because they
had learned the fundamentals in junior high.

And come to think of it, life in the dormitory cured me of my rheumatoid arthritis. |
think this was in large part psychological. Before | moved into the dormitory, I lived at home
and could justify my inactivity by saying, “It hurts.” As a consequence, | grew dependent on
those around me. However, | found in the dormitory that nobody cared about my pain, even if |
said, “It hurts.” So | learned to find something to do as soon as | got up each morning, and |
pushed myself to move as far as | could breathe. That was very good for me in a spiritual way
and it helped me overcome my physical sickness.
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BROCK: | know that you played rugby while you were at school. Was it a popular sport at
that time in Japan, or was it unusual to be a rugby player in Japan?

INTERPRETER: AR IIHE I/ — %X o7mt W\WH T LR ATTN, 57
— X ZF DY THEIE ANRDOHADAR—=VTE57-OTLEYDN, ZNLEH T 7 E—
ERAHEWNVWIDL, Bl BT L5720 TL X 9D,

HORIBA: %5 Tdi, HYki, Yo I—IVIEXT7 7 —DFNANANRL o7 T,
BRI S S IEERICZ oo T &, TTIT L, MEAR =Y 2ol b, BFEk,
N7y by ZTORSHLWESTZ) R, HEIF, T=2AbPoTWHELLELR, AR
—YDRITT AR oI T ER, €5, BT I 4 —bbolATT L, b
LAAFGE, fEIEH 72T E, LT EINDAR=YD 7 Z 71T 52 L
FFG DT LTINS EHEFIICH Y £ Lch, EfERBEZr07 T 71
FiELTWE L7, 2013, HEHAVDIET~F2TEED 7S5 T HH 0 £ L
2ie £OND T TTNRNANLHST, 7T 7 LFREND XD ITE SITFER L%
FZLTWT, EROREZMTETLHEVI LR TLIER, 1FALITEDNTZEL,
AT F7EBEFROBELIZT L HZ 7 ERBE D RWE L TTN, YKEOFRT
HDOFRITZDRDB D LESTWE L, FHUIRERWZ Loz BoTinET,

INTERPRETER: Yes. At least compared with football, I think rugby was more popular at
that time. Of course, the most popular team sport among students was baseball, followed by
basketball, and then maybe rugby. Tennis was also popular. Although there were only a limited
number of sports activities available, rugby was one of the most popular. The Konan School
had a glider club, too. And of course, there was judo, kendo, and other martial arts clubs. A
student belonged typically to at least one of those club activities. It was not mandatory but
almost all of the students were involved in a club. Also, there was the ham radio club. At that
time, | think education and extracurricular club activities were highly integrated, and the club
activities were complementary to the educational activities. Nowadays, I think the
extracurricular club activities are quite separate from the educational activities. But in my day,
the two activities were more integrated, and | believe that was a very good system.

BROCK: Were you in the ham radio club?

INTERPRETER: 77 b —0DZ Lt A2BHE L LI EE-oTWEATTN, ZORHIIZ
TYFa2THEERDT T TIZA>TNDH - LW Lzdy,
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HORIBA: A>TCT\W% L7z,

INTERPRETER: Yes, | was in it.

BROCK: Did working with electronics as a hobby continue through your youth?

INTERPRETER: &9 Z Lid, BGSROFWVERRIZZ LY hr=y 7 2T 5
Bg‘t\aif‘f\%b\fl/\f:kl/\ 5 = k-’c‘ﬁﬁmo

HORIBA: %95 T4 ki, 4 TIHEREFRRAD»DRSH D 72, FIXEANIHET
5kwbzkmomf@\77%:7ﬁﬁtibﬁﬁéh1mﬁﬁotmf#i %
HBA 0, ZHEHMRICZE I o ATT, TIb, BETHEND Z EEITICH
oz NE, OVEDIE, EXETHN—NUZT | SHOMEEOVNNE D%
DL S TENTHFT 5, ﬁwk*%’%%ZLﬁ%%é*kf =N /AN AYA
THE, MTHI—FREBAWIELATTRA, TN TMAMBIZ@BELZE W) Z &
ZBHWIGEHAT 20T, £ LThH— RiE, 6 KL m@mELZE0, H DWW
HEEBELZENE, EWIIHE I DT E, 2909 XL T 4 —AA RO
MiZ7Z AT, 2FBSTRETLT, BOTIED E W) ORbhubildE L
TRV T,

INTERPRETER: Nowadays we have cellular phones, but back then we didn’t have any other
personal communication devices. So, many young people were interested in radio
communication because it was the only way to have personal, long distance communication. It
was a worldwide trend. There were those who were interested only in communicating and those
who were interested in the hardware, competing over the performance of their radio hardware.
They made the radios themselves to receive and transmit signals clearly over long distances.
Once they were able to communicate, they exchanged cards that clearly displayed the date of
communication. It was like a certificate of communication. They competed with their
handmade radios by trying to communicate with six continents or with people from various
countries. So that was another interest.

BROCK: Interesting.

HORIBA: L72> LG < BRI KD EE Y, T~F 2 THEBRITZERICA by
TENELEDOT, FRZ07 7713 2< Tl Lk A TL,
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INTERPRETER: However, the ham radio club was suspended when World War Il broke out,
and all radio communication was restricted. Therefore, we had the ham radio club for only a
short period of time.

BROCK: To return to the subject of rugby for a moment, you’ve written that lessons learned
about passing the ball in time during a rugby match have been very important to you in thinking
about passing on the leadership of your company. | was wondering what else rugby has taught
you and if rugby has been an interest of yours throughout your life?

INTERPRETER: 7 7' E—0DOiEICELHETWZES ATTIINE DL, BEXIZR-T
WABARDEMNZ, BEOHFTIIVVWE A I T TARAREETZ ENRIEFICEEZ LW
VI EETTE—DLFEEINTEEN) T ENTITHSOME & L TOHMALZ W
A I VT TIEPONIZESINTZE 0D ZEEEDNTWETR, [hZEnse T
TE—=NLRENTZENI ZERHD T, TNNLEFOHEDANEICEBNTH TS
E—l W) LD ERICE S THEHLOHDLZ EDOEDTT I,

HORIBA: 7 7 E—%Ro7c W) Z &L, ZOBRDNEIZBWTWAAREIRTK
EIRWEERITLTCVETR, &L, bIVUIHEBRE oA N2 5bE TR
DNELEIE, Eo T A—ADBBEINMELS THRAENTTRODEL X9 & KMICE
PNFETH, THFALRTNLOURRNEWNWI Z L2 F L=,

INTERPRETER: Playing rugby influenced my life in a number of ways. One important
aspect of rugby is that it is a team sport, in which everyone has to work together to win the
game. That aspect of the game taught me that our team could win if we worked together. It’s
generally said that even if the individual athlete’s abilities aren’t so great, they can have a
collective strength but I learned it’s not quite that simple. [laughter]

HORIBA: ft/&@. “HMOADREFE-TH, —HOF—LIL7Z0,

INTERPRETER: Basically, that means we can’t make a first-rate team if second-rate people
get together.

BROCK: That’s true! [laughter]
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HORIBA: DB FENEE D L ZHOF — LR DT E, hEEhbEhi i
DHEFETH, LHL., LoULiEd 9% 23 5E,

INTERPRETER: Usually, when second-rate people get together we tend to have a third-rate
team. However, if everybody gets together and we make a great effort among the second-rate
people, we can maintain the second-rate level. That’s the maximum.

BROCK: | see.

HORIBA: 7226, —iiDF—2bZ2 DL AH, — OS2 AH> ELZ6, <7
CEBLHEOEDVOE DRI TRhroT2H, —OMEFITTERNEWNS 2 ETL
X9,

INTERPRETER: Therefore, in order to make a first-rate team, to become a first-rate company,
the individual employees must be first-rate people in order to be able to do first-rate work.

HORIBA: HADRETII RO ANEZTILEDTWAHITE, fEFHITI=HD L ZNn%
ARG AN

INTERPRETER: In many cases, Japanese companies do third-rate work even though they
have many first-rate employees.

BROCK: So the lesson is: your company must be well organized in order to get the maximum
benefit from your employees.

INTERPRETER: W) Z &iZ. ZElE L TEHTWHS LoD Z id, —JOOEN
EFoTWEELTH, T—2ELTRIIRDEYICEDBALHEB LT, £
DL YL EHEEFTX 2L W) Z L TL & 9D,

HORIBA: %+ 9,

INTERPRETER: Yes.
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BROCK: I’'m interested in what you said earlier about the strictness of the Konan High School.
Was it easy to adapt to your school’s strict environment?

INTERPRETER: ZElZ EHHEERICWS > Lo o726, FEFITE LWERAEE TH -
72N L ERBERE STV LEEESATITITE, ZRICH L THGESENE
DEINEE SN T WS T=00, DF Vg L IO T SN D BIEFICEHE L -7z
DO, FNEBEEIELIESEEIN TN STZDONE NS Z L E2BHEVLIZNVO TT N,

HORIBA: =95, G LWT EL, MO ESHBERFRND D &, FEFITHET Ay

7 o7 LT N, —HEZRIZHEDLPENT0REDL L DITCoED —om oL IE
WIGERFRRH D & N /I 2« BB CTHEE NS T2, —FRIKZ2OIR,

N0 THDHENI LIRVET, 250 NIKRHIZEB W THELS FHi s v T
W ATT R, RIZHESORE, BERFROX S b0z MiId, Lo L%
Rolenb, FEIEIRERP- T EBWET R,

INTERPRETER: Although the school was very strict, the teachers supported a student if he
did exceptionally well in at least one or two subjects. So, rather than having the 70 points out of
100 for all the subjects, students were evaluated better for performing well in just one or two
subjects. The worst case for a student was earning 60 points in every subject—those students
were the least respected. The idea was to encourage students to exert themselves further in the
subjects at which they excelled, and I think this was really good for me.

HORIBA: 7272 7THHl & WWET TN E, THETEHEETE - ANTEERD 213 < HWT,
biiXimlZpnL 2, FETHEEKTHLEFEIELNTWE L, TTbH, #B
RO NFEHEBRII I S T T N E, WK FAFETAFERBREZ ST T D L9 7eikEER
ST, THE LT E, B TR 2IE, —WEPTAERBREE T2 L0 1T,
LN ER B> ThOIREDREN EFR /2T W T ozt o Dix, FE
WICRWHEZ LTV TIZZRnnh e BunEda,

INTERPRETER: As I’ve said, we had seven grade levels, but many of the students didn’t
graduate in seven years. Only two-thirds of the students graduated in seven years and the rest
tended to fail to advance a grade once or twice. So, although there was no entrance
examination for the senior high school level, it was as if there were grade-level entrance
examinations every year for each student. It was hard work, but looking back, I think that
system was better than having only one important entrance examination. That we were required
to have some level of skill in all areas, | think was a very good education.
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BROCK: Did you excel in the natural sciences and mathematics? What were your areas of
excellence?

INTERPRETER: TN CHIGEREOBIEERSE LWV DX, 0030 BEE & EFEE
INI TG ST=DTL X 9D,

HORIBA: # 9 CT{ i, WL HHN —F B 1o 72 T4 1,

INTERPRETER: Physics and mathematics were my best subjects.

BROCK: What were your career aspirations as you neared graduation from the Konan High
School?

INTERPRETER: M EEZK ZZET HIIHY . ZOHOERIZHOWTIZE H W
I X ITBEZTLED,

HORIBA: E%FKOMBOIAENRFBEWH, =a—2 VT 74 ¥ v 7 ADHAET,
FEDRAELNANAMEIHESTNDEIDBIC, FEITbEHE T4 Vv 7 ARFETE ST
Af##\%@74//&x®$f%%:~7U7749y&xﬁﬁawkm5:&
T, RELUKF=2—T VT 7 4 Vv 7 AEFEMIIIC> TWERFETH D, BALK
FILHAROKRFETIEI—FEATHEND, A RFAATE W EEWE Lz,

INTERPRETER: My physics teacher in Konan High School was a nuclear physicist. My
close contact with that teacher made me interested in physics, in particular nuclear physics, so |
looked for universities that were active in nuclear physics. Because Kyoto Imperial University
was the most advanced in this area, | wanted to go there.

BROCK: Was Kyoto Imperial University superior because Professor [Bunsaku] Arakatsu had
an electrostatic particle accelerator at that time?

INTERPRETER: FUER T E K F 03R4 B T TN Tz DSR2 A3 iR R 1
JNERER 2 £ > TV D TT D,
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HORIBA: £&. =0, HEEZF > T\t WH P TR LIC, HoARZ EREIC
MATWE LB, $HZOREDOEFIZRDIZN, b BEAALFIWVIRIED H
ARDORFETIFHR LR > L. £ OO TSR KRB ERIZHEA T T L,
HHEAABRWMELO G EIITGINHB E WO MRS B F L2, FoE»TIE6 L
WEALT BBV ELEL, ZN6E2EEHO-LK 50T, HEKRFOF AR IR
WA WS TNAEMHE EWNDH T ETLT,

INTERPRETER: Well, it wasn’t just that they had equipment, but also that | had read
Professor Arakatsu’s books when | was in high school and wanted to learn from him. Certainly
only Kyoto Imperial University had such equipment and their other facilities were far and away
the most advanced. | think Kyoto Imperial University’s nuclear physics department was the
best nuclear physics department, with Professor Arakatsu and other excellent professors in the
field of physics theory, including Dr. Hideki Yukawa.

BROCK: Did you discuss your decision to study nuclear physics at Kyoto Imperial University
with your father? If so, was he pleased you were continuing in the natural sciences?

INTERPRETER: JF 7KW 2 iR+ 2 7= DI BB E R FICHER - W E B ST 5
BEZIZHOWTIE, BRERIZZTHRE R S WE L7,

HORIBA: b HAAHHK L F LT,

INTERPRETER: Yes, of course | discussed this with my father.

INTERPRETER: & 5 O DBERIN TS WE L-, £-BREEL. BESENEARE
FHHIZELZ > TRZO FHIZERT-WE W) EEDOBE 2122501 T, BEWIC
D ELIETL X 9D,

HORIBA: £HATIIMHFVEEATLL I N, BATWEZTLEIR, o0&,

INTERPRETER: | think my father was happy, even though he never said that to me directly.

BROCK: You mentioned that Konan’s radio club was disbanded at the beginning the Second
World War. What effect did the war’s beginning have on you, the school, and your family?
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Horiba as a student at Kyoto Imperial University, 1943. Courtesy of the Horiba family.

INTERPRETER: ZCIEE T~ T 2 7R 7 7 OIFENIHE IR KA EIFR L= 2
LizkoTHhiEEn=EBo Lo buE L=, B IR KEBOFHOE, s
. ROV LITERATE., ZHFBEICITEOL O REENTELETL X 9D,

HORIBA: \\°, #IHIDOE, AARIZME-> CWE L= Ta, HEAEFICIETEH AREH
IR U)oL, MEG R, 27 Fdh, ZOHIZ 20D EFAETH
STHHFFEE CEFRICEONDE NS ZETL, 277, A= Z2DERDFAE
I RFHHETHECEELRBETDEVOHRENRHY ELZDT, £HW\WHE T
HEZOZEDENOARY LTWE LT,

INTERPRETER: Japan was winning during the early phase of World War I, so our daily life
wasn’t affected greatly. There were no inconveniences or problems that arose in our daily lives.
In those days, boys at the age of twenty were drafted into the military, but students majoring in
the sciences were exempt from joining the military service until their graduation. In that sense,
the students in the natural sciences had it easy.

BROCK: | believe you entered Kyoto Imperial University in 1943. Please discuss what the
university was like during that period.

INTERPRETER: HE#HIERFIZIANFIZR S T-DOMN 1943 4F L 7] > TV D A TI DN,
FOUFEORKZIZIEIWVWIE LT -72TL X 9D
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HORIBA: § <7< &b, Db NWICEFEIIZ D EHAREREZZ T THAH A
IR ESCHFE DM R— 2 L TWELETEL, L LHICARZ TRENE
Dol LITBNERFAT L, —FRIZLE o TREDPSTEDIL, K IFEOHDIT,
ROHEESELI L LT, AROMAN 2 4 THEEL VD LHITED-TATT L,
TIDO, MR THEHE VS TN bDOR6S5FTHINTLESL LW DR, —F
BELICE > TR o 72T,

INTERPRETER: Around that time, Kyoto Imperial University’s science department, which |
had joined, was providing some technological assistance and support to the Japanese Navy and
Army. But there really weren’t any visible changes in the university at that time. The biggest
thing for me was that at the beginning of my third year of high school we were told to graduate
early, so we graduated from high school in two and a half years. So while it was to be a seven-
year education, we were kicked out after six and a half years. That was the biggest source of
dissatisfaction for me and my classmates.

HORIBA: =D AEC—ERNBELZZ T ZOMN, ZTOPEMIX, 7I AN —D7%
MNTHHEBLFRATT, TORETFE L EhoT-ATT R, M ETFREEICRY
F LD, FOEDICENEEFICH L T—4Far Ly 7 252052 LTk
STEOR—FERXVEETT,

INTERPRETER: That early graduation from the senior high school had an impact upon the
rest of my life, because we were supposed to study organic chemistry during that period. | have
had somewhat of an inferiority complex about organic chemistry throughout my life, because |
was denied the chance to study it during high school. [laughter]

BROCK: What was your scientific course of study like when you got to the university?

INTERPRETER: T. WIZEEHERKFERHMRRATTITE S, BEPTORENEL
WIDITEINIKUTZST-ATL & 9D,

HORIBA: R%FI3Z DY 34FH| T, H—FHIIWHFT K TTNE, HFLIELD
ELTET), A1 E Wb 2 H ©, MEF OB L. BT DI
HOYLIMEORELZEDHBENHV T, ZHIETL I, 1FEAE ) —F a4 2ATT i,
T, 2[\EICRD E, Z2O0FTYH, EHRITIETFEDEIZATSTEHEDOTT NG, 0
JA DB OBROIRE L ERESD E, T LTCI3RETELZERLEELS LWV
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DNE > T, FUTEAEAMES L 13 F - 7= < BIR7 LITEAIZ VD © TG 2 hl
2720, WEENE LY, BEAOPKEEZ S 720, £hH, BT DI NHEFEE
L TCW=bF TTNE, FiRE. 3SEMKFZICD > THHEBIZIT 14 L L ERICE - T
WRINoS T-D T,

INTERPRETER: In those days, university education was three years. | studied general
physics in my first year, covering topics like mathematics, thermodynamics, fluid dynamics,
electromagnetism, and all the necessary components of physics. We were required to take those
classes during the first year—we weren’t given a choice. | was a nuclear physics major, so my
second year of study was spent on the theories, classroom learning, and especially
experimentation related to nuclear physics.

Traditionally, students were supposed to write their graduation theses during their third
year. But during that year, from my junior year to my senior year, Japan surrendered and
students were often mobilized to perform physical labor as volunteer workers. Frequently, the
work we did had no relation to physics. For instance, we would travel to a rural community and
help farmers plant rice, harvest vegetables, or construct drainage systems for farmland. The
work was very demanding physically. So | was able to complete only one and a half years of
formal university education.

BROCK: Were the interruptions in your coursework predictable, or was it a chaotic time for
you?

INTERPRETER: #1957 BIBE L R Ar ¥V 2 — L ERB DIt F 7eh
ST ERWETR, #HEEEVNI DL, AT V2= DRI > TCTTPRINATESHD
D, FIEBEIGIZEREZ > T HHDTLED,

HORIBA: ZERiE = » T 5D TLT-,

INTERPRETER: The physical labor was ordered suddenly.

BROCK: Were you able to begin your studies with Professor Arakatsu?

INTERPRETER: FSEADIRELZZT 5 Z LILA[RETZ 272D TL X 9 Dy,
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HORIBA: 2[4 TE 5 WIH BEMREIZEIBEINDLDOTT NG, Ak 2E14E L 3EAED
A EMIFEEZIT AIXTE o200, FAFT—FF B =EIcnwi=b oo, 55
ITENS AR STV b, fREFE LS EZ T o> 72T,

INTERPRETER: Yes. The students were placed in different laboratories when they entered
their second year, so | began to study in Professor Arakatsu’s lab. Although | was supposed to
study in his lab for that year and the following year, orders for physical labor reduced my study
time and, in the end, I only studied under his tutelage for about half a year.

BROCK: What was Professor Arakatsu like as a teacher, a researcher, and an individual?

INTERPRETER: SilsicAElc >W T LEELL, AL LT, MigtE s LT, £7-—
ANDAEELT EINWI FE-72TL X 90

HORIBA: N —FT ZWERI DI L IDZ LN s, KRYDOHEELE L L TY
BHEE W) L OEHRITIEFITHROVEROYBEFZOEZ TR LIZ, NERBE TV
W, BFLLE W) b ORHEEDRNTABIOEZENSA TN T, TR E IV FUTHE
ELTWoT, ZRUT L - T, BICARBFEZ T T, AR LRl 0s;
TREZRIFILIZY, WEFLEN)ORBRICE STl Lo R Z & 2IEFIC
BfEICiER L T E LTR, #ionbw 2 FiEim & W\ 2 BB O —F IO
BDRDHDHATTDN, ZUEFIROREF FEOFA L DIUFMOFAITE THRAK
TL7,

INTERPRETER: Of course, his scientific achievements and research were outstanding, but |
admired mostly his ability to teach physics. His lectures and teachings were not limited to
physics in the narrow sense of the term. His lectures covered the evolution of physics from the
beginning of human history; how an ideal notion like physics was born in the minds of human
beings, how physics evolved in society, and how physics came to have a major impact on other
disciplines of the natural sciences and on disciplines in humanities and social sciences. His
physics lectures encompassed a very wide perspective and were expressed in a very clear
manner. Because of the nature of his lectures, his class, Physics Synopsis—which was basically
a general overview of physics—was very popular among students from various departments,
including natural sciences, economics, law, and literature.
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HORIBA: £HZ1UCHRT, /J—NWVEEZLLoE)IISATW I DI, FEEE L
T, FREDOEREL LTUIED S T-ATLE 92, RIVHEHEFE L L UIESICH
W AT,

INTERPRETER: On the other hand, the physicist and Japanese Nobel Laureate', Dr. Yukawa,
was perhaps a great scientist and physicist, but | give him a “zero score” as an educator.

BROCK: Why?

INTERPRETER: #E#H & L CIIREFESARATL X 9D,

HORIBA: FEFEDN DB 720N,

INTERPRETER: His lectures were incomprehensible. [laughter]

HORIBA: L72vb FER AT HEIZ, Do LD ETHE TNV InETT,

INTERPRETER: He receives a “zero score,” because he didn’t make an effort to make
himself understood.

BROCK: | see. Although there were numerous interruptions in your studies, were you able to
study any subjects outside of science?

INTERPRETER: KW, #9587 ETWAWARFIMINH 72 LB H ATT IR,
ZORTHRAUANOBR B EZBEST 2WE LW DITHST-DOTL X I D

HORIBA: v HAA, BFEMEF LN LD E L2 L, BAEKRFIFZASROEFEN
H4THREAFIRE VD DN H - T, S AOWMEFIMT D X 9 2T F0iERMN
ANABHDFELTHR, ZEL, BABRFROO LN SABENTWE LT, £,
KRBT =R =T 4 LIEEINDICSE SO LWRFETL TR, HOWOFRIRITAT
FIE, —ROFEENEHWAALRER L TCWEINE, b ) PBEfEOY X~a 7
Ly 7AW Oxnde, mHEZ D 2B TTWET L, L AGEE L 20

! Dr. Hideki Yukawa was awarded the 1949 Nobel Prize in Physics.
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5, LRV E NS THFEEITH S TWETNE, Wolc AT bZDFEITE T~
ToTHbWVWNDITT, I 1FERE, 2FBE--T=rYaAf LTELETER,

INTERPRETER: | studied mathematics and chemistry, of course. Kyoto Imperial University
was well-known for philosophy as well. Actually, the group of philosophy professors was
called the Kyoto School of Philosophy. Some philosophy lectures, which were more or less
equivalent to Professor Arakatsu’s Physics Synopsis, were very popular among the natural
sciences students. Though they were laypersons, the natural sciences students easily followed
and understood the philosophy lectures.

I think Kyoto Imperial University truly deserved the title of university. It was very
comprehensive. For instance, if one simply walked into the part of town where the university
was located, he or she would notice immediately the large number of top-ranked professors and
researchers. Further, one could attend any lecture he or she wanted; it was a pick-and-choose
kind of thing. It was sort of like the cinema complexes you see in modern cities: one looks at
the show times of all the movies and simply chooses which movie he or she would like to see;
except, in the case of Kyoto Imperial University, one didn’t have to buy an admission ticket.
Once one paid that year’s tuition, he or she could choose to attend any lecture. 1 really enjoyed
my first and second years.

BROCK: Did attending a wide variety of lectures help shape your educational philosophy?
For example, 1 know you helped establish the Kyoto Consortium of Schools, through which
students can take courses at different schools. Did Kyoto Imperial University inspire the idea
for that program?

INTERPRETER: £H% 9 W BT, G I AUITWNAARTERITIEA S BHIZZ2 -
2L EEIDOTTN, 29 LELFNIZFOHOIEEROHEEICETL2E X,
HADERIZ DR 5T, HDAWVITHENH -T2 ATL X 90, %I -> TGS
ITRERDNA LR KFD A I — T ADONE FIFIC IR & o7 b pEI AN
HHIHLDORFETHREZITOND L) ERICEbo =20 BICENTWA DT
I D,

HORIBA: 2 2. £IZENTT 4, WITRNEEREZIE L TWDH DX, T2& 235
DEZAE LN DITFENCESZD Z kiﬂofw HitnEb, 20z tE, K4
EWROANEZPLE LIEEHFEOZ L b o< A LThRWVWL, 90 HDENE
FilloThT 7 /ny— LTIn0nont LinzWnwi e, o & KFERLABED
HLDOIZOWNWTDHEDODEZF LN, FRITMEOMEEZ 2RI L ThZendnyg =

ZIERWIZEBR H -7 L, ZIUTIEFZE T TR LIS, — &7 BRSO 5EE
DIRIINIRATHEHF LW DEMEL LD &350 L, %m ARNZE > TIFA LI
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b DO, HDHWIFAREEIZE > TEANIFA LI AMEZEZEIZTHHD
N, EHEVOHIER LICTEEEHAWND Eo, REBEDTZDIZRD EN o7
ENTELK EATTETCWVD DI TTND, ZIUCHERORERNEE N L ED DL L, X
L0, FREEDRETHOELEVNIDIL, £OWNIXR—T w7l LEHM-ST2 BT
H DR ZRE LN EWNT RN EEE L E L TR, EhVAAREHAEZS
ZTCEBDLDIFTT,

INTERPRETER: Yes, most definitely. I’m concerned greatly about contemporary methods of
education. For instance, medical students study only medical science without exploring the
various aspects of human society. Such specialized educations might be good for technical
excellence as physicians or medical researchers, but the students do not gain a deep
understanding of the humanity that is even more important, or the significance of ethics. So that
is a source of concern for me today.

And I’m concerned not only for medical students, but also for students of the natural
sciences. Many young scientists and researchers begin in their fields by immediately trying to
develop something new or innovative, without considering if their work will enhance the
happiness or benefit the welfare of human society as a whole. Without having made any such
considerations, young scientists and researchers simply rush into projects because they think
they are fun or interesting or because they want to compete with their fellow scientists and
researchers. On the other hand, contemporary society is faced with serious problems like
environmental issues on a global scale. | think scientists and engineers or people involved in
research and development need a very solid foundation before they use their individual talents
to develop a particular scientific area. So | am thinking about many different ways to deal with
that problem.

BROCK: Did you meet your wife [Mikiko Horiba] during this period we’ve been discussing?

INTERPRETER: T. KZFIZWE o5 Lo fiHERM O H W IZHBEEIZ BV 2o 7
EWnH Z T,

HORIBA: 3\,

INTERPRETER: Yes.

BROCK: Please discuss how you met her.
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INTERPRETER: BARIZE O WO TEBHEWI o7 WnWd, £OblzhnZ &
RS TZEW,

Homwx%mifﬁm RN 2EEICRD EEI, WTNERELELEKICADLD
FCTha, TOLEZIZHIZBELARLEZT DHIATS DD, D WIEHRITHE & DR
@ﬁ;ﬁ<@ﬂ\%5Wi&m@ﬁ;ﬁ<@ﬂ\%5%5Eﬂﬁ%okbﬁffﬁo
EFHMITELEAVL L2 AEDL BBV TIZ AR 272D TR, RoiE 0 Eo0<
B Ao TW=DT, EHMhFTLWESREZIESD 0, £H. B eeo T
FLENG, YHFHALFREAFBEHEVWI boor Y vy 72, TRbbLRFERE Z D
LTHEDTZES D, FHUTH L TE D W) MEHChi % #M%ﬁkmo_ki\i%%
HIRESLOTWEnD, £h, TOLEXIZHARBAIZ> TWEHTT b, FHTE
BT IE D EDRETITARWMNEE S Lo T, TN THINZRZEE LA TT,
T, JFBHL, ColXVRELVEEDO FNEDTWE, Ehonik, EHLT
ZOBASTNAEE Y LB ATTR, BEEOFNVIED T WES T, BEEOH
mH& TRBHENHIZETEE, . S VO, BELELRDVETIEVWS Z
. PRl %%%%Tk%’ﬁﬁbfwékw5®ﬂﬁ\é%ika\AQ\E
thf#i ZHIZIHLTND I BT, TO—EDONIEFTBAIAT ATT R, #
i@ﬁ@ﬁn%«ﬁLémtmfﬁmof\%@&%mﬁﬁ%\ﬁﬁ%ﬁuiﬁm\
BT LD, WAALREZANREINTWD DT, NTva—hafEH L2
AbHIVUEX, WAWNWABDITE, L HHEHIN RO EZAIITETWNWEWNW) Z LT, &
FIFEDIT> TR EOHIEFICHE LN N, EHTHVH L THY E- T,
) LT DG NKDoTmAT, TNROREIBELEIDNEWND Z &Il oT2ATT I,

INTERPRETER: By my second year at the university, | had anticipated that | would have to
join the Japanese military upon my graduation. Essentially, I had three choices in joining the
military: | could become a real soldier and fight on the ground; I could join the department that
worked with things related to aircraft, tanks, and so forth; or I could join the military’s
technology department. Although | was interested in airplanes and | didn’t dislike a sword fight
either, | was doing mathematics at that time with a special interest and a research theme in
nuclear physics such as creating new weapons, so | thought it would be a good idea to join the
technology department. At that time, Japan also understood the logic of an atomic bomb, and
had some idea how to build an atomic bomb and the facilities that would have been required. If
Japan had made a greater effort in this respect—at that time, | thought that atomic bombs should
be made. At any rate, it was in this context that | applied to the technology department.

Back in those days, Japan also had some theories for constructing a nuclear bomb, like
what kinds of materials and equipment would be necessary. Under the circumstances, | chose
the technology section of the military. Then, I thought I would have a better chance of being
involved with the nuclear bomb project if | were in the army’s research division rather than the
navy’s research division—even today, | don’t know why I believed that.
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Anyhow, | volunteered and promised the military that I would become a technology
officer in the army after my graduation from the university. In those days, the Japanese military
had an arrangement with the universities where the students were formally enrolled in the
military first, and then they were more or less loaned to the universities. So | was on loan to the
university with the promise that I would become a technology officer in the army.

In those days, people were mobilized for physical labor as volunteers. Then, | was
assigned to the military’s army research center. My future wife was also assigned to the same
army research center from the school she had been attending. There were many jobs like the
sewing of parachutes and so on, but she happened to be in the same technology section and
that’s where we met. And then the war ended and we decided to get married.

BROCK: In 1945, were you involved with Professor Arakatsu’s project to build a cyclotron?
Further, was that project connected in any way with the atomic bomb effort?

INTERPRETER: z2—¢& . 1945 EDOBEHIRED 925, wmBEHRO L & Tljse
STEBLNT, BRI A 7o b 28R LI ELTW 22D &ETT N, WY
SELFOTUTV 2T MIBMENTWVELES Lo272DTL L 9D

HORIBA: A 7t b o OBERICIFESIZIEMHR L TWEREATL,

Masao and Mikiko Horiba’s wedding portrait, 1947. Courtesy of the Horiba family.

30



INTERPRETER: I wasn’t involved in the construction of the cyclotron.

INTERPRETER: . LtV A7 b a7 FSFELEBEE LT
72D E I LD BRI T,

HORIBA: \\X°, ZHUIBER L TWEHATL,

INTERPRETER: The cyclotron project had no connection with the atomic bomb project.

HORIBA: 7272, JEWEWRTEWELOMIEE LTiE, BRIZH D F L7=2S, R
EED E VO EHOBIZYA 71 by &) OIS EARERITEWTT,

INTERPRETER: Of course, in a broader sense, research in nuclear physics is related. But the
cyclotron had absolutely no direct connection with atomic bomb development.

BROCK: | see. Was Dr. Arakatsu’s cyclotron project just for conducting research in nuclear
physics?

INTERPRETER: EJ AIZEMELIFOMEDT- O WD Z LTI,

HORIBA: # 5 T,

INTERPRETER: Yes.

BROCK: In 1945, were you at the army research center or at the university primarily?

INTERPRETER: z—. 19454 L W\ 9 DIIIRSGESRIZIEICRFIIWVE S Lo o7=D
N, FRE G EICHEEORMFETO FIZWS LEZOTL LI 0, EHELNEFE -7~
DTL X IDN

HORIBA: EIZFEEOHAMMICHT D IFIZVVE Lz,
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INTERPRETER: | was mainly at the army research facility.

BROCK: What kind of work were you doing there?

INTERPRETER: ZiC, BEOHFMITHT CII= L7 bu=v 7 X|Zb->Tkd
TLEY?D, FNNEBHIEINDZEE2RISTWVHL LD TL & 9D,

HORIBA: z—. Z#uE. HARIIAR—A 7 B-29 DIFEEZ FIZZ T TWE LIz b,
ENERET LD TRk Enwoulry MEEZHARERHEL T, £2LTZEDOR

7y MEIZANERETEDB-29IIEY -0 235, EHMER/RKETTR, b, 7
O RFETITIBVODROND, By hT DU BT RITHE TR Y70 255

DOTTN, FEFIZAE— RS H TEHECE 2, ZrbENHEHDO L —2—

EOFHDOTTN, ZOL—X—0[%%Z L W=D TT,

INTERPRETER: Japan had been attacked by B-29 bombers around that time, so we were
trying to develop a rocket aircraft, called a Shusui, as a countermeasure to the B-29s. Shusui
was to be a single-person aircraft or rocket that would hit the B-29 directly, like another
kamikaze suicide squad. In fact, we developed an aircraft with a rocket engine, but it was too
fast for a human to operate by sight alone. Therefore, we needed to develop a radar system for
the Shusui aircraft specifically. | was involved in the development of that radar.

HORIBA: DL X2k, EH2WV) TR DWW EWH Z L&, F£hH, BARTESR
HLA-TmATYT, T, EoFXou Yy /7 R—FFT XL L0EWNWHI Z IRV EL
Th, ST TRAIE VW) Z LIl osT2ATT L, TH, IFLDOMADZ P
IR E S VDL DN TE 72 T, #R8H IS HZHZTLE-TZATT,
HobL, =YXz TEUE, HORIBA iDL —#—TB-29%H - &7 S
RLoODTHNTZATT, FAEITELWZ EE2LE L,

INTERPRETER: During the development of the radar, the researchers and engineers debated
over the best radar system designs. My idea for the radar system design, the Horiba System,
was accepted as the best idea at that time and we decided to use it in the radar’s development.
However, the Shusui’s engine was not developed before 15 August 1945, the end of the war.
Therefore, the Shusui never became operational. Had the engine been developed as expected,
the Shusui, equipped with Horiba System radar, would have been very effective in going after
the B-29s. | regret that the Shusui was never fully developed. [laughter]
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BROCK: Did you return to Kyoto Imperial University when the war was over on 15 August
1945?

INTERPRETER: 9 LF¥J¢,. 8H 15 HAZ L TEFDL—F—T o= MIKT
EWNWH LIRS T=DTLE YN, FLTEREIIRFIIELNTZOTL X 90

HORIBA: W, ¥V £ L7,

INTERPRETER: Yes. | returned.

BROCK: Was there a connection between your radar design work at the army research center
and the work you did after the war on a digital counter circuit, which became your student
thesis?

INTERPRETER: #Z TR Z o> TWEZFDL—X—0DRR L. FEia DT —~< &7
o T FHEEREIEE & OMNTIZREEN H U £ 30y,

HORIBA: \\°, WHWDBHLWEKRTIEI= L7 hu=vy 7 ZAEKE~DISHTT N, A
B2 DT AT T ILER IR VT,

INTERPRETER: In a broad sense, both were in the field of electronics, but there was no
direct connection between the two.

BROCK: Please discuss the context for the work on the digital counter circuit. How did you
come to that problem?

INTERPRETER: ##LClL., ARG XOT —< 122 HIEE Lz e B B O &
ZLEYERDONEZFOTATTIELELEEINLET, EHINIHIBTEIICES
7-DOTL X 9D

HORIBA: (/7 o b ZffioTNANAT —Z ZEWHITIE, Hta. B y DI
ZIEMEICHET AMERH H A TTR, FOEODICIEINA AE—ROh T 2 — <
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A2,

INTERPRETER: The «, B, and y radiation from the cyclotron must be measured accurately in
order to obtain accurate data. Therefore, | began designing a high-speed electronic counter to
measure the radiation accurately. Digital technology is essentially binary, as in on-off, while we
live in a base 10 world with 1, 10, 100, and so on. | was involved in the design of the high-
speed counter that would convert binary code, or base 2, into base 10. In this sense, it can be
said that the high-speed counter technology is the basis for modern computers.

BROCK: Historically, you were working in digital circuits and digital computing quite early
on. How did you learn about digital computing and circuit design?

INTERPRETER: DO X577 VX NVDEIKEEIN, TUOXNLVTOFHEREICERR S
ST W) ZEIFEFICRHHINENWE B S DTTN, EH9VnHr L TEDOLH 7
TR NVOMREZZLIINT-E D ST-DTL X 9D,

HORIBA: Z#LL2L T3, BYBEMIE T, 2Zidsm, Br—& LT

TR CZIT DD TTR, X, YorT 4 b—varhyrZ—L0n)H0ON

bHoT, BHRMB A TETHNERT LIV VT o Lb—varBliiE, ThaxidE

TEENDBHROEE ZDNORS, TRDOLTFNF—DORI LT ZNEHL

BINTFOHNLE L THTEDIT T, TOZNI T T 427 % Lip & R E

X TERVWATING, TUVFANITT 4T ENIDIEENLFLILTNE LT,
7202, N A= RTEILTCT VAN T AT THN, LLEDT VXL

NI T 4T Lt D, WNSEL 10RO T — 2 BT D hnbhibhoy
TR —VaryD—FRERT =< oD TT,

INTERPRETER: In nuclear physics, sensors detect everything in the form of particles—even
radiation is detected as particles. For instance, a scintillation counter receives radiation as light,
and measures the strength of that radiation. The counter itself analyzes the radiation in a digital
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format, so a high-speed digital counter is needed to measure the amount of radiation and digital
counting is something that has been understood for a long time. However, the largest theme for
those of my generation was how to perform high-speed digital counting and then how to convert
that quickly into base 10 data.

BROCK: So, was the work on the digital counter in the context of Arakatsu’s cyclotron work?

INTERPRETER: =9 LET &, ZOTFT VX INVOHBEBEIEOBARE L WD) OIX, il
TAEDT R THIRR I 5722 D, A/ 7 b D—BEWVH) T ETTh,

HORIBA: I\,

INTERPRETER: Yes.

BROCK: Please describe what happened to Arakatsu’s laboratory and scientific research at
Kyoto Imperial University once the American occupation began.

INTERPRETER: 7 X U WD EEENASTET=0OH, FBLEEDT RN E S otz
D, b LLITHARD RFZIZBITDRZEMIENE DB o>T=2ONIHOWTEEEEZ £
T,

HORIBA: — &K E 8% 5 =D, BEWELORF-OWILE F 723D OWFEE
T, WEMICEMEOERE —O12EIET5L W0 DOR~ vy h—P—D T LN,
ZHUTAARPEREA~DEET LN, RN THREKRFITZE 50D R ED —FE - T
WE LD, R0 IX0 TR R —FRERF—7 > M E LA,

INTERPRETER: General [Douglas] MacArthur’s order to stop all nuclear physics
experimentation greatly affected all the university laboratories, and national and public research
centers in Japan. While this affected the whole country, I think because we had the most
excellent facilities at Kyoto Imperial University, we were the greatest target of this policy.

BROCK: Did the American occupation destroy the laboratory very quickly?

INTERPRETER: HHEIZ T ITHAEELZMIE L CTLEWE LD,
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HORIBA: [\,

INTERPRETER: Yes.

BROCK: What happened to your father’s laboratory during that same period?

INTERPRETER: [Fl UtH, BAARDOMZEEITIE D720 £ LT=h,

HORIBA: ZiUidiE ) T34, BFICATZHIZ, REEZFHFDOTCLENE L,

INTERPRETER: My father quit his university job on the day Japan was defeated.

HORIBA: LT L7016, MEESNEHEATLE,

INTERPRETER: He was a chemist; therefore, his laboratory was not destroyed.

HORIBA: 7217 EfbE & LCRET E, BolE. RIEVEFITE T 2D 5 Y IREE
T REIELWVWHZ T, FERAZBLE LT,

INTERPRETER: However, as a chemist, he thought he should resign because Japan was
defeated in the war. So he submitted his resignation.

BROCK: Did he become involved with the Kyoto Music College soon thereafter?

INTERPRETER: Db &, T <ICEERFED HFIATHNIZDTTHN?

HORIBA: Ziunn TF 4, LIEH < LT, RARICIRER RS &V ) ARRIF SRR TS
TDOIval AT—NNBDHOTTN, T I LFEENARINT, 2oL
TR E L THBEEIE L,
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INTERPRETER: No. A mission school in Kyoto named Doshisha University that had offered
only liberal arts and humanities before the war, decided to establish an engineering faculty and
my father was invited to be the first dean.

HORIBA: & 512, FEHKFOTHTNTEXTHE, KRICWAARKFEEIFL
TN RFE LTRETDZ LR oT-0T, FOPMRNEREICHIELE L,

INTERPRETER: After that, many different colleges and universities in the Osaka area
merged together to form the Osaka Prefecture University, and my father was invited to be its
first president.

HORIBA: = L CEDRENHIEICTE 72 & Z0, mHEICHRBRENHFILINDH Z &
12725 T, FONRFEE LTHEHIZRES TEXFE LN, F0%., FOKRFITIEHEE
BHAHFESN THEET N ERRFELE RV E L, TN TEZOPMRFEES LE L,

INTERPRETER: As the Osaka Prefecture University began running smoothly, the Kyoto
Music College was established and my father returned to Kyoto as its first president. After that,
the college merged with other art schools to form the Kyoto City University of Arts. And my
father became its first president.

BROCK: Like your father, you left Kyoto Imperial University in the early months after the war
to found the Horiba Radio Laboratory on 17 October 1945. Obviously, the destruction of the
nuclear physics laboratory must’ve been on your mind. You’ve also written that the seniority
system in Japanese universities was a big issue. Please discuss your feelings on those issues.

INTERPRETER: Btk LR L XL 2 ISR bk, HERFEEEN O T, I
HEURAFFSEAT 2 1945 4F 10 A 17 HIZAINL 72 S o722\ 9 Z & TR, 2N b W EFSE
ENEISN T LEST V) 2R —DDOKRERER Tho- L BWVETN, Fi
PISMZRFENOFEIFINO > AT MR H D BB 2> TnH o Leolz
W) BEUCENPINL TS S LETA, ZOHIZONTIEIW DA TL X 9D,

HORIBA: #4238 H 15 HIZK DD £ L Th, HEOLD L IICKRFEEHLELIZOLENE
BRIZAT > TWT2DTT N, BFRKb-oTR-> T&E Lz, &I THEDOLFEOEKZ
25E20 NI WAHADITTTR, £97T5L, BRFORFE, FRallcEL 7= NiTH &
LT, RAREASDDERARTE ST, BARENBELS RS> TN DT T L,
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FOTHE24HEENN-L, FRSAICRST LEIET TRV a vrninhd b
WHZENDESHY F LT,

INTERPRETER: When the war was over on 15 August 1945, many university students who
had been in the military came back to Kyoto. For example, around twenty senior students came
back to Kyoto Imperial University, to my department. Of course, there are some exceptionally
talented students, but most have very similar talents and abilities. Regardless, Japanese
universities gave older students the higher positions. As a result, when those twenty senior
students came back to the university, | realized it would be difficult to get a good position even
when | became very old.

BROCK: In my preparation for this interview, I’ve read several historians who’ve described
university-based scientists in Japan during that period as having very little connection to
science-based industry and indeed having a low opinion of applied works. Was that your
experience and how did that contribute to your decision to start a private laboratory?

INTERPRETER: A HIDA v X —FE 2a—%2 S TWEEL IS Z-T, BEOL S
HDEN OPHETE TN TT N, ZDRNTEDYEERFE— DL
%&wo@i F%ﬁ&i&h&o@ﬁ@%ﬁo*kﬁf%&ﬁot\%L<mf#
. e RS 2B e AH LA TE o7, BRES Aol
ké?ﬂ)‘i?“# i)ﬁ SEREOIREBRE LTUIW DR TZE 272 TL X 9 £ LT, FURN
THOORBOMEHEND EIF L) RS sl EEBEENRHDHTL X I D,

HORIBA: £ & 4KEO KT, FE KT L WD DITRSFITE 7L, B A, Fiksitk
éai%OD{iﬂ@f‘aé’ttN“Ciéﬁ X 23BN LEEEZ, IV DD
DG iﬁﬁﬁwkwo_kfbtﬁ% FHMEFTNESINTZE VW) Z &
HDH L. % IZI ST TETEEWVWHI ZEEHDH L, BHODHERILE2R
kakwj_k%%éb FHZEIOWVWIERT, 7ITARXR—=FTFHRT M) —%1Eo
Ty Z LT,

INTERPRETER: At that time, even at Kyoto Imperial University, the scientists tended to be
very conservative. Professor Arakatsu was more liberal and allowed his students to work on
things they were interested in, but he did stay within the imposed limits. With the destruction of
the research facility, the return of many senior classmates, and given my desire to do what |
wanted to do, | established a private laboratory.

BROCK: What kind of work did you want to do?
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From left: Founding members Nagahiko Kishimoto, Masao Horiba holding his son, Atsushi,
and Atsushi Ueda in front of Horiba Radio Laboratory, 1951. Courtesy of HORIBA, Ltd.

INTERPRETER: FEFRIZIE G ISR ZEHT T 272 SV oo T2 A TT N,

HORIBA: #1ix, 4 F TlE-o C&EIMEL CEINA A= RO Z—%H )k
WEIEAMRICIZE X 2D, ZORBEZIGH L TATE ) a v Ea—F—%{EoTz A
T9, ZIVUIHS E LTENICTHYE R F9 0612,

INTERPRETER: While | had been doing research on high-speed counters, | was not
permitted to apply it to nuclear physics after the war. Therefore, | decided to take advantage of
my expertise in high-speed counters and create something like a computer that could be used for
more general applications.

BROCK: At that time, were you familiar with other developments in digital computing, such
as the development of the ENIAC computer?

INTERPRETER: H DY, HIHESENRLoTINE o Lo LSS, Whpdb
FTIOHN AL E 2 —Z|IZEI NI DORHDED, TmEZIZENIACZ B a—H 2N )
X9 b DIZTOWNWTITHFEME-72TL X 9D,
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HORIBA: \WX°, a2 Ba—X L L TTAY D TERAELENTWDEZ EEH-T=DIE,
Ho LBRIRATT, ZNNE 3AFERSTHOZ ETTR, LW H DI, HBRFEARIT
T A BOERIZRICHELNR -T2 ATT R, T, 1D TEHELNIZDOITKEI K
IR T, ZRLERFFZT AU I3k Z—E WD ONHARIZERIL S NTZD T,
OEDDOENLZMEY T, WAL, XFERELHSTTE, FA U ADKRE
LTI TCEATTR, MEEHb A TE T, TOHICT AU IR ANA A —
R 7o 2 =R UERT, —bbAALFDOLXITEEEXTLETE— HHT XA
VT HEZ OV EDERS TWNDAATLRENWS Z LMY £ LT, 34ER-S TV,
B, 149 FEBHWNIT AU b ¥ —DKEETHIY £ L7,

INTERPRETER: Actually, I learned about the practical use of computers in the United States
around 1948 or 1949. It took about three or four years for me to learn of the American
computers because it was difficult to get information out of the U.S. so soon after the war. My
first knowledge of computers was when the U.S. Army came to Kyoto and established the
American Cultural Center in one of Kyoto’s buildings. Through the Cultural Center, the
Americans introduced culture, literature, and they brought a huge number of science books, and
some magazines. | visited the Cultural Center’s library and found that the United States was
using the same high-speed counter technology for computers. At that time, of course, they used
vacuum tubes. It was then that | found out the U.S. was already doing this.

BROCK: Are you saying that your main goal in establishing the Horiba Radio Laboratory was
to build a digital computer?

INTERPRETER: % 9 % L RGIEMRMFSEHTO IR L LCiET vV H v a s Ba—F —
BEAL\WH Z L TLED,

HORIBA: ThigfR. WAWABRL TWE LN ERRMEFTRICITR D A TL
7232, TIMH, BIRMOL L L0741 B L TELS o T, o2 XVEEE D,
FIEMRE T HT-OIITEeE2 L ) TR TER LN EWVnS Z ENRbhY £ Lz,

INTERPRETER: Well, we developed various technologies but business was poor and the
money my father had given me ran out quickly. In order to eat and to continue my research, |
had to do something that was profitable. That’s what | learned.

BROCK: Establishing the Horiba Radio Laboratory was a very ambitious undertaking. You
were a Japanese student establishing one of the first venture businesses with the ambitious goal
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of building a digital computer. Was there anything in particular that inspired you to establish
that company?

INTERPRETER: R332 L LE 302, YURERGEGMERT 2L b BT bl & &
HARDFEEIAPDON U F ¥ —ETRAThHoTe L, TOZLEHERNKREEZBEDIC
2o CWEBLDHRRLD LI I ZDATYT, SHIKATEHIT VX LI Ea
—HADEOIBLOEREICL AL ETFoNZE NS ZETTN, TOXHBKE
FFo e LI RRAE R I DY T2 - T, RITDIAD R NTET NV E L THIW T
ZEED O LIZZ O WO REERBALNNIA AL —varEEz BN LW
FZENHHDTL X DD

HORIBA: &8kH 0 £H A,

INTERPRETER: Nothing whatsoever. [laughter]

HORIBA: 7-7ZH/DRN 122 L 200 2o 12770 T,

INTERPRETER: All I wanted to do was do what | wanted! [laughter]

HORIBA: 7272 L., FOREZRHEFEIZRCD WD & 200 TBHITALZ FEIZT S &
5 Z & T,

INTERPRETER: My biggest obstacle was that | couldn’t do what | wanted to do and still
make a living. | would’ve starved to death! [laughter]

HORIBA: 7B &7 2 L 2RHITIIRA L NEND T 2B 2 RITNERD £
/Vo

INTERPRETER: To do what you want, you need to find ways to feed yourself.

HORIBA: - TEXT-DO), {=EIT 72 A TT,
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INTERPRETER: It was then that I thought of the power outage emergency lamp.

HORIBA: =D, HATIIREBRSIND IR oT=2D T, X J7127% > CTEFIETELT
ZRTHTEEBLNREY 2L o TEET DA T,

INTERPRETER: In those days, Japanese power generating capacity was so low that there
were frequent blackouts when families turned on their lights in the evening.

HORIBA: 72264 ZHIINT v > RO FTERZHDTY,

INTERPRETER: Consequently, Japanese people were forced to eat their dinners by
candlelight.

HORIBA: 7206 L — RN H DAL LIZ, E0E0 RICEBXTWAHDMNDLND
RN ATT X,

INTERPRETER: Of course, that sounds more romantic than it actually was! It was so dark
that we were not really sure what we were eating. [laughter]

HORIBA: 72726, THRARND & T & HBE L2 T2D T,

INTERPRETER: So it was only natural that people wanted to have some more light when
they ate.

HORIBA: #Z CEXT=ONFEEICHATHHRATHLAL R AARERE V) ESHL1H
nET,

INTERPRETER: Then I remembered that there was a world-renowned company called
Nippon Denchi [Co., Ltd.] or Japan Battery, in Kyoto.

HORIBA: GS [Genzo Shimadzu Battery, Inc.].
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INTERPRETER: GS Battery [Japan Storage Battery Company].

HORIBA: Z O&ALIT AL, BABEO NNy TV —Z1E-5TWE LT,

INTERPRETER: That company made batteries for submarines during the war.

HORIBA: G0 f&b-oTCLEI &, TNOEDONRN T — I8 E LR > TLF
WE L7z,

INTERPRETER: And when the war ended, none of those batteries were needed anymore.

HORIBA: 70263y 7 U —DOMBHEI GSOEHD /T RENITRTETTH- -
9,

INTERPRETER: As a result, they had a huge amount of redundant battery materials and
components. All that extra stock was basically left discarded on their property.

HORIBA: 7“6 RUIZNEZ T [ LETTHLIARL, ZRELTEEN] 5o
eHlEIENSHTHRFFo TS TLESNY, |

INTERPRETER: When I learned of that | asked GS Battery, “May | have those extra
components if you are just going to throw them away?” And they said “Please, take as much as
you want.”

HORIBA: = Z CE/KIERADO NNy T 1) —Z2 /NS <o T, ZNT/hI RN T ) —%
VEo T, BANHDHEXIZENEZFTEL T, EELEOEINELL LW EEEE-S
7= ATT,

INTERPRETER: So I took those materials. | cut large submarine batteries into smaller
batteries and used them in the construction of a rechargeable lamp. The lamp stored energy and
electricity when the power supply was available and discharged power when none was available
from the usual power source.
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HORIBA: T by 7 U —DFENIZ7Z, BEITHEHMBENS ZEo Tnize
HREHIZ 2> THELTHDLLDEZE->TE T, BT CHEEHNITASTZZETT
MWH, BN O T EESTEBY, LLZENNERITTNG, 1FA ST
ARET =220 FE LT,

INTERPRETER: So, I was able to get hold of those raw materials for batteries and also raw
materials required for recharging virtually free of charge. My only production cost was that
required for transportation. In the end, the lamps were very convenient and they sold like
hotcakes.

HORIBA: TI O ENG 6 B2 AL & 2 L USSR ZETDO/E 0 12— o L FRT
ETWVWAHAATT,

INTERPRETER: | remember waking up at six in the morning to find a very long line of
people waiting for the Horiba Radio Laboratory to open.

HORIBA: EHBEH E T o THEST2 b DD YV H LA FF> TW\WbHbif T3, T,
MERH — AN TEST20 008305 <HWTHRIVEINTLE > DTY,

INTERPRETER: Those people were waiting for us to sell the lamps we had made working
late into the night. In fact, we sold all of the products we had made the day before in just about
a half an hour.

HORIBA: IV CEITAY RINAZGD Z LN TEX DT,

INTERPRETER: | earned a considerable amount of revenue from that product.

HORIBA: ZiHI1LT X TAA A= KA T Z—DRRARBICHOE AL E LT,

INTERPRETER: And reinvested that revenue in the development of a high-speed counter.

HORIBA: A A — RO HZ—DIEFNMNTH D OEDHST=DN, AT 4 T L
7 hu=v 7 ATY,
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INTERPRETER: The high-speed counter was an important priority for my laboratory, as was
a line of medical electronics products.

HORIBA: ZHUIDOF DOWAARBLIG: FRZIER DO NDOT A ~ 3 5 72D OE X
WIEE 2T 5 LRI OEHENTWEZDT, FREERLEY Y ELE L,

INTERPRETER: On the medical front, we were developing a device [the electric-pulse
oscillator] that used electrical stimulation to test the brain function of people with brain
disorders. | had been asked long before to develop such a device.

HORIBA: D H T EDE N E DORERE % T 5 TR > TW o 7=l TF
13,

INTERPRETER: Back in those days, scientists didn’t know the functional purposes of the
various parts of the brain.

HORIBA: MDOIRK D — DI TANANE NI DRH Y 97,

INTERPRETER: One of the brain disorders was epilepsy.

One of Horiba Radio Laboratory’s first products was this electric-pulse
oscillator, which was used during brain surgery in hospitals. Courtesy of HORIBA, Ltd.
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HORIBA: S 1ZWAWARFENH Y 3TN, £OHEHIX, TANAEREZ T2 %F
ELTCZEZZYRTHIEICE s TERERS THE W HIERHD £ L1,

INTERPRETER: Now there are all kinds of methods, but in those days one of the ways
physicians had considered treating epilepsy was by identifying the area of the brain that caused
the disorder and surgically removing it.

HORIBA: Z D¥EA5ER L T, FEITHERENR W E WD Z LT HARPOIHEE TR
HNZ7e D £ LT,

INTERPRETER: Anyhow, we were able to develop this electric stimuli device. It worked
very well and it became quite popular among hospitals around Japan.

HORIBA: & = A0, ZHUTH > TV F o4 — L0 d O, ZHRE AL
THEXZIZ L THFIFTOBET TERA@ 72 < 7o o TEREFICH KL A T A L, KER
FTHL. EHPOHSNTRERZLIZARD L, TS A= KA Z—0D
FbarFoh—% 50T, ZhbEon< HEORVORTEEOILa LT
PoREODICERAER Y Yy P T LTLES ) TS SARVEL
776

INTERPRETER: The instrument was good, but the poor quality of the capacitors it used
caused some problems. Occasionally, the instrument’s poor-quality capacitor malfunctioned
during brain surgery. Of course, that caused major problems for doctors, patients, and hospitals
as a whole. Frequently | was called to a hospital on a moments notice to deal with a
malfunctioning instrument. | used those capacitors in the high-speed counters as well.
Although the counter itself was a high-quality instrument, the poor-quality capacitors made the
instrument unreliable, causing it to malfunction occasionally.

HORIBA: £ Z CRAL =T U —DmEEHEH L LTEILwiZ, av 7o
—A—=H—%FT—oLFESTES LTHENEARITENO)NEZFTHNE LT,

INTERPRETER: The poor-quality capacitors soon became a critical issue. | visited various
capacitor manufacturers and suppliers to determine why the capacitors were so unstable.
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HORIBA: TV TRPRININANAETINARVATY, by 7y =7 Ly e T
ERLE

INTERPRETER: The capacitor suppliers wouldn’t allow me to look inside their factories
because, according to them, their manufacturing process was top secret.

HORIBA: TN TEITWAWALGETFEZE o TEELFE L TR, BNIIEVIAALTE L
<7,

INTERPRETER: However, | came up with a special disguise, more or less camouflaging
myself, and I snuck into one of their factories.

HORIBA: #NTL o> by 7o —27 Ly hEWHIDORDLNY £ LT,

INTERPRETER: | came to know what they meant by the term “top secret.”

HORIBA: W) DiE, T HIXFE = <IERAREEFEHZ L TR W) Z & T
L7,

INTERPRETER: Essentially, they were hiding their sheer lack of modern quality control.

HORIBA: A< HWOME L= A2 R CEMIKEZIEL TR DL, 195 A,
HIObrolIAE L niEn AT TWT, £5TEELZES TWA RN
A TT I,

INTERPRETER: I saw two skilled workers on the factory’s production line behaving like
cooks in a kitchen. They would put their fingers in the electrolyte solution, lick them, and then
say to each other, “I believe it needs a little more of this or that.” It was like trying to make a
dish by adjusting the amount of soy sauce.

HORIBA: Tl CHIEETE A,

INTERPRETER: Having uncovered that, | knew I couldn’t rely upon those suppliers.
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HORIBA: £ T X TCOMHELZFIHLUIV E L, AT VL7 fr=y 7 A |
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INTERPRETER: | decided to discontinue all of the work we had been doing on both the high-
speed counter and the medical device.

HORIBA: \WWWa T U —ZELRWRY . W BE ) L THEEEK/R8X 177 L o
7~ D T9,

INTERPRETER: Without a good capacitor, | realized that running any business that sold the
medical devices or the high-speed counters would be in vain.

HORIBA: ¥ THSY Ca v T o —2{EA 9 LIRLLTIZDTT,

INTERPRETER: So I decided to make the high-quality capacitors myself.

HORIBA: L LANTFE 72K DFEATTING, EINBLFEDITTREWLMDLNL R
W, FZTCERET AV Y Z—127< 2 i LE LT,

INTERPRETER: | have to say that | didn’t know the first thing about capacitor making in
those days. | didn’t know where to start. So, once again, | decided to visit the American
Culture Center.

HORIBA: =95 L7=b, MAEZZOHET, =V 7 N T v o ars o —iZH
TARNRHONST=ATT,

INTERPRETER: Having searched through the literature, | found a book entitled, Electrolytic
Capacitors, in the list of books kept at the American Culture Center (1).

HORIBA: WEZIZEU HNRWVWD T, T AU Wb ¥ —ICEfifa T oY —
OEMAENSH LT, WEELTHLRWVWOTT L, THZEOLEIIHoT-ATT,
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INTERPRETER: To this day, I’m surprised that the American Cultural Center had a technical
book specifically about electrolytic capacitors. | don’t believe you could find such a book at the
American Cultural Center if you looked today.

HORIBA: N TCTENEMEY TEFEL T, TIIZEVWTHDH I EaHih, TIITE
WTHDHERBYDIUGTETIESTZATT,

INTERPRETER: | borrowed that book, read it, and made a capacitor following the procedures
just as they were written in the book.

HORIBA: L2>LZ#EpEMm & LTTiE <, FEFICHEMN ., FEWICTEET XL
EWVIHIHREN LD ATTR, THLZENULTHITIEEIZ T X THhro2720 T,

INTERPRETER: This textbook described the fundamental principles, the theory behind
capacitors, not their manufacture as products. But after having read that book, | was able to
understand all of the logic involved.

HORIBA: EH5 W) KO IZMEIZRET RED, EOWVIHFEEM I XEI)H, EH
DL ZAICEETRED, T AORNTRICNINVEEHOMBEIC/R D00 E WD 2
CIIFORET I LICL o THETEXE LT,

INTERPRETER: In other words, through the reading of that book I learned what things I
needed to bear in mind when | selected materials to build the capacitor; what scientific
principles were important; what pitfalls and important points | had to be aware of; and what
factors would affect the capacitor’s quality during the production process.

HORIBA: =i TH7=< LIZAGDDOBKLWar T o —%2H45THbHEL0WH Z LT,
EELINNEREZZOETEFHHRLIEZOTIE, Wb d TENEMALTIZRWDNG,
TN EDOXTT LT o0, LPbZEZIZEINTVWDLIDIEXT A Y I THLR
HHEFCTHD, F—DLDIXERTERDENMELNRONES, B TE YW HD
DL, BRTELNAIMENIT AV IDOHLDEE I EI N E, N5 &2
RELT, BNV HOEFELNRS THLREWLWNDL, TNEE I D AA—T 055
2T, AMERZIEST=2DTT,
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A component failure in an oscillator led Horiba to
produce capacitors like this one. Courtesy of HORIBA, Ltd.

INTERPRETER: After reading that book, | had to figure out how to extrapolate the kind of
capacitor | required for commercial applications from the very basic capacitor | had created
following the books directions. | had to consider also the kinds of materials available to me
here in Japan, as the materials described in the book were those available in the United States. |
was not always able to acquire the same materials here in Japan, so | had to find some
alternative materials and learn what differences existed between the American materials and my
Japanese alternatives. | did all of those studies myself and eventually created a prototype
capacitor.

HORIBA: =L TEDORMEME B OSMICHRA LIz A, T 2K BLITEF LT

INTERPRETER: So, I made a prototype and incorporated it into a machine I had built. It
functioned very well.

BROCK: Did you incorporate it into the medical device?

INTERPRETER: [EEiasIZ T9 4 ?

HORIBA: %z %,

INTERPRETER: Yes.
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A NZlpo 2D TT, FEY TT b,

INTERPRETER: The cost of production became a problem. We made all of those early
capacitors by hand, so our production costs were about ten times higher than a typical off-the-
shelf model. Specifically, if the cost of a capacitor on the shelf was about five yen, then the
production cost by making all of those by hand was about fifty yen.

HORIBA: FLOED 720 FESICOWTE 2 X, BAAME-T-a v T o —na A M2
TIEADZEREMD A NE EES>TLE D Z IR 272D T,

INTERPRETER: The production cost of the capacitor became greater than the cost of
producing the entire machine.

HORIBA: $ 5 OEDiE, FNEHIZIELS SAZTDEEDRETIEAS L LIZE, &
TG ZZ T BN E W RIENH Y £ L7z, T7bb, BiEL L e TR
e LTROLNARDND, BEXROMEEZIT 5RO TY,

INTERPRETER: Also, back in those days we had to be certified as an industrial manufacturer
to obtain all the power we needed from a power plant. We had to maintain a certain volume of
production to keep our certification and that would’ve been impossible had we continued to
make them all by hand.

HORIBA: H HAAZD X I /R —VIIEBET HONE#HTHY . FLORIEMEF-

TYURFOHARDEBEEA —I—ThH D B RERT & D HGUETHER &0, B & D
MTERETIWVIFLR 2HEZHIRT, 29I bDONRTEEZOTE> T NEEA

MEVWSTH T LELTHLEATTR, £9 LA, ZAERTIEL LYY, W

KHBTHLHEIDTTELLIT b TRVENWS ZETLT,

INTERPRETER: Of course, being that the capacitor was an electronic component, it only
made sense to mass-produce them. Therefore, after having developed the prototype, 1 visited
various major Japanese electrical manufacturers such as Hitachi, Ltd., Toshiba [Corporation],
Mitsubishi Electric [Corporation], and Matsushita Electric Works, Ltd. with the prototype. All
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of these major companies welcomed my invention, saying, “It’s wonderful! We will buy many
of them, so bring us as many as you can.”

HORIBA: Z 9 L CRIIEGZHTDO T, mELLEAIEAI>I L WHI ZETHEFLED
T9, YEE, 1950 FE T L7722, FADOREHIME - TLEE27-Th o &35 L., HUEFED
B4 TR 300 FHIIRENLETHLEWVW) Z 2N LT,

INTERPRETER: The great interest in my capacitor made me very confident in it, and |
decided to establish a mass production plant. That was around 1950. According to my plan, |
determined it would take at least three million yen to establish the production plant.

HORIBA: Z L TWAAREZAMTHT, ML TINEE-TET A, HFD
HA L WD) DR, RKYBICBENRN->T-DO TR, TN TERKSHIIToTZ oIV
THESL DATENPL5 0 THT S THEEZH L TN WNETZDOATEATT N,
ZIOVNIBHETHLBEENEN ST, Thbb, MEHIE Y UNE, ZOLDOEEDL T
GIRETDHENWS Z LiZB LNV E NS Z LT E L,

INTERPRETER: | asked many other companies to invest in the establishment of the mass
production plant, but Japan was very poor at that time. | asked the electric manufacturing
companies in Japan to invest five hundred thousand yen per company, but even they were poor
at that time. They said that even though they purchased materials, they couldn’t afford to invest
in a mass production plant.

HORIBA: & ZATKIKIZ, 74 /=4 —, Tbb, La—KILAvY—DF—
B—TfEo TV RNHWEL W) BA—DORHENRH > TREREE L > TN =D TY
2, ZOHEFEIZ300 FHHL TS E W26, ZOHTREMLET A LT, i
T, A= —, —WF#ET 300 B O@E R A — =l o oD T,

INTERPRETER: At that time in Osaka, | asked Japan’s leading manufacturer of record player
turntable motors—they had a lot of money—if they would invest three million yen in a
production plant. Right then and there they tested my product and thought it was excellent, and
in an hour they had agreed to invest three million yen. The name of the company was Adachi
Seisakusho Manufacturing.

HORIBA: & Z TR HIZ T OGO OREFTH LT, WXk AZ—FL
LKL L EIC—T5A1B0FETE>7-TL & 9 —8fESHEENIEED £ LT,
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INTERPRETER: | completed all of the necessary plans, including the design of the building,
but right about that time the Korean War broke out. | think that was around 1950.

HORIBA: 75 ¢, &RBHEN3»HD I BIZ3ESOLWIEENRY LI TY, (v
7L Tt £H. KENBFOT-ODICWAALREDEFTHZELT-D T,

INTERPRETER: The American military needed metals for the war and they tried to procure
them in Japan. Consequently, the price of Japanese metals tripled in just three months.

HORIBA: L7 > CLGERICHEREM O A MNIZEAE 3 FITEERY LT,
300 THMETH 7= DA, 900 THMLEIZ/R> T LE-TATT I,

INTERPRETER: That meant that the cost of raw materials and the cost of the construction of
my plant tripled, rising to nine million yen from the original estimate of three million yen.

HORIBA: 1T, TDOAR P —IZZ 5 W HEFEZ 05, 300 FHDH Y IZ 900 5
MEL TS NEEATZDTY,

INTERPRETER: So I explained the situation to the sponsor company, and asked, “Would you
please spend nine million yen instead of three million yen?”

HORIBA: 75 ZDAR L —FT300 THEWIBENEALRBENN>TNDHD
MNEWVDH ATT,

INTERPRETER: They replied, “Do you know how valuable three million yen is?”

HORIBA: FLOF D & X DOAETEE N HIZ5000 < HWTT NS, AU —3I U A7
AVIVF U HEEITEWVWLIEETRWEASY LTS HEWNWTT R, £H. G
ENTEEN BT TN D,

53



INTERPRETER: At that time in my life, my living expenses were five thousand yen per
month, so | couldn’t imagine the vast difference between three million yen and nine million yen.
These numbers were far removed from my life. [laughter]

HORIBA: £& ., #EMIZIZFNTEBEN TR, b F07ay =7 MIkE
BEOBINFTHIEICR Y £ LT,

INTERPRETER: In any case, | couldn’t get the funds, so that project ended with the outbreak
of the Korean War.

HORIBA: 5 TCTHE I DTN, WEFFEEND L FEENTHhHEF->TWE=H, arT
PH—OTENTET, ary7orh—0fEREITTH, RERSHICKEL, WbA
R, FDarF oY —Effiolrar ta—2EFEoTWES IBMICHLATE S LD
IR DS 2> TV TL & 9,

INTERPRETER: Even now, I still believe that I would’ve been able to build my capacitor
plant if the Korean War would’ve broken out just a half a year later. | could’ve mass-produced
the capacitor, used it to build my computer, and today | would have been in close competition
with IBM [Corporation]. [laughter]

HORIBA: £&. ZHITEM TTNH A, BRI XTiEkbolz, #ET 5 &4, 100
JHEOEER R £ LT,

INTERPRETER: That was fate. And after making a calculation, |1 owed one million yen.

HORIBA: 72723\ 2 L2, BAEITWDOWD A EAE LR EnofEy 1o, HEgE
NHEY T2 T, BEZHE LD, BliEZ2 om0y E\HZ LIS bh
TR T-DT9,

INTERPRETER: Fortunately, I did not borrow money from a financing company or a loan
shark. | borrowed it from my relatives and friends and so forth, so I didn’t have to pay it back
with my eyeballs or something! [laughter]
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HORIBA: 7217 &£ dH. 100 FHIERTIZIZE Y LT=2bWnnEEZ -0 TY, fEFETD
NTEDEL, V70—l bE LThH, TOYFEOY T ) —nbEET 5 &,
100 F T IZIZAENT THLEH7EE WD Z L IR DD T,

INTERPRETER: Anyway, | owed a total of one million yen to my friends and relatives, but
my building project was over. | considered becoming a regular salaried worker in a company,
but I realized I could never pay one million yen back even if I continued to work until my death.

HORIBA: 720 bR MEELTH LW EEWn, e LLometEzl-L &l
BN, arsy o r—8EoWgE8B,AIE>TmpHA—%—T, Z®pH
A =B —INZNDODMERBIZIRDTEA D EBST=DTY, ZHERBn a7 o —0
FUEICRBIT A WMEEHERAZTICHEELEZLO T, ZNE@EREICLEI EVn) 2D
<7,

INTERPRETER: So when | was considering whether or not to come up with a new business, |
thought of selling pH meters. | had developed one [the Model H] solely for the purpose of
testing the quality of capacitors, and | thought I could turn that into a business.

HORIBA: ZD & X2, FUET AV BTNy I ~wr WS HHRAICHE AR pH A — & —
DA—=T—DNHDHILZHMY E L],

The Model H, the first pH meter from Horiba Radio Laboratory. Courtesy of HORIBA, Ltd.
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INTERPRETER: At that time, I learned of the world famous pH meter manufacturing
company Beckman [Instruments Company], located in the United States.

HORIBA: = Z Cili7=& 2 A, BAROEHEDH 5 WM ETIE 2SNy 7~ D pH
A — B —Ffifi o TWAH AT 1A,

INTERPRETER: And when I looked into it, | found that all the Japanese companies and
research institutes were using Beckman pH meters.

HORIBA: = Z CEAML 6 DA S OREEI 21X\ T, Ry~ DpHA—HF—%—FH
HHZ Ll LD TY,

INTERPRETER: | bought one of Beckman’s pH meters for the equivalent of six months of
my salary.

HORIBA: 3T CROIKREIXZE DS HIFIZ 3kgJ 0 £ L7=,

INTERPRETER: And thanks to this, during those six months, I lost about 3 kilograms of
weight! [laughter]

HORIBA: TN TRy 7 < EHZORB LD 2L TAE LT, FLDITE
M & LTI ETIT R o720, HRETIEEIT 2 L B2 b £ LT,

INTERPRETER: I inspected Beckman’s pH meter closely and compared their meter with our
own. Although our pH meter had not been commercialized yet, | thought that our pH meter
could compete well with the Beckman.

HORIBA: Z#1 T 195342, AT OM AN I 61T Z 50V 9 b OB LE 72
ATZEWH T EEFBH LTS T, JAOREFERANOCELEEHZEST2DTT, Wbwb
R F v —F ¥y EXLTTR, TNTHERTAOOENLD 1 0 HTHTHOORENE
B, TNEBIRE TEARENEF 100 THOIGEWEFT 2 L, pHA—¥—%
LGNS 22t A A X — FEHDL Z LIRS LD TY,
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INTERPRETER: In 1953, | visited various business leaders in Kyoto to persuade them that
my pH meter was needed in Japan, and further, that they should invest in its production. | was
essentially looking for venture capital. | found seven people who were willing to invest one
hundred thousand yen per person. My father invested also, so | obtained one million yen to
establish HORIBA, Ltd. for the production and sale of pH meters.

BROCK: Was the pH meter you developed a glass electrode pH meter with a vacuum tube
amplifier?

INTERPRETER: = 7 UV — O WEATEHICRGESENHEE SN pH A —Z—¢
WD, HTAOBMTT o FITEZEEZEXDE DT LD,

HORIBA: %\, # 9 T,

INTERPRETER: Yes, it was.

HORIBA: Xv 7 <[ U T,

INTERPRETER: The same method as the Beckman meter.

BROCK: Yes. Did you think that you could compete with the Beckman pH meter on the basis
of both performance and price by making it here in Japan?

INTERPRETER: ZCIZ PMHEETIIR v 7/~ ICAITRVWE B Lo bNLE L=, H
RKTCENEZEUET DLV K %Tﬁ%;ﬁf&<\ﬁ% IBWTHLWNTEE BN
BEZTLED,

HORIBA: =95 T34, HDO—, Xy 7<= NIZT0HE, @MALTHDL EWVH Z LT,
i ABSRL. Bk, WMAEEO~—T 0 ERhnD EInn, 2 XA MOSETIIED
N7enol=2L LTH, R Xy r7~<rohRbiltbilOb Dl 3ELh4EE)-
7= CT9 4,

INTERPRETER: Yes. Interms of production costs, the Beckman and Japanese products cost
about the same. However, we had to pay an import tariff to import a product. Further, we had
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to pay commissions for the imports, and for their transportation and distribution. Therefore,
with the addition of those fees the Beckman pH meter cost about 30 to 40 percent more than
ours.

HORIBA: 72776, a2 A MUICHLAF]Z-7- L, THICHE LT, ARITIERICIRE
DENDTH T REMEE S T2GE. FEFITHEED B e & IEfMRRIEN TX 20
ANTTR, Ry 7= DBDHEH Y 74V =TIIIEFITIREIMEN DO T, Hains ]
BV E. BRTIIMROE, AR TRy 7w OFEBEN RN LR H
ST=OTT, FRICH L ThbIIHEOR K% Lz T, #EJ5. HORIBA ® pH A
— X =D IR DI BN D Z Ry £ LT,

INTERPRETER: So we had a cost advantage in that way. Moreover, uninsulated glass
electrodes will not give accurate measurements in Japan’s humid environment. Beckman
Instruments was located in California, which has a dry climate, so they didn’t have to insulate
their glass electrodes. Consequently, we had some insulation problem here with Beckman
products. Our pH meter was better in Japan’s climate because we took measures to counter
humidity and the HORIBA pH meter worked with very few difficulties.

Hommx%okﬁﬁ/% ﬁot ﬁ%x&Hth%<Lf%ﬁ$rﬁ%
ﬁﬁ<ﬁof i%ﬂi%ik$bti9 ﬂﬂ%xfﬁ@ffﬂ\%f@ﬁ¥

6i—ﬁ§<“ﬁ’] IEADBBEL oDl T BARBFIIIZ L7chrE v D & B TiX

RN TE RN EN ) DT T, BIBEHEA DLEIT 2 72 DI KO FEIC B 48] 5 D TF 4,

INTERPRETER: Although my finances had been damaged personally by the outbreak of the
Korean War, Japan was doing quite well after the war because it had imposed a high demand on
the economy. Then, Japanese government’s policy was to increase the rice production to
mitigate the food crisis, which was good news for us.

HORIBA: K DOEEFEIZITIEEI N NI T, T DOIEEIE W) DITRZ L Wo T, Hilie %
T U= THMLTELIL., BIFIIMEZOHEEZLERT 5O TTR, mike 7€
=7%ZpH=a b — LT HM0ERHY £T, &2 6ﬂpH:/km—wik SEEL
WD TT R, bbb ES72pH A —% —IZBEIC BV L, FEFICHENR WS
wi@f\@%mm%MK®?¢o%MmefmmmukEk%ﬁﬁ%%%ﬁéz
EWTEXEDbIFTT,

58



INTERPRETER: Japan needed good agrichemicals—fertilizers, for instance—to increase rice
production. At that time, ammonium sulfate was the most efficient fertilizer for rice production.
Even the Japanese government tried to persuade businesses to increase the production of
ammonium sulfate. To create ammonium sulfate you need to mix sulfuric acid in ammonia, a
process during which pH control is critical. Therefore, the sales of our pH meter increased
dramatically because it was accurate and worked very well in humid environments.

BROCK: Was that during 1953?

INTERPRETER: Z#UZ 19534 2AD Z & T M,

HORIBA: < 5., 534EMN D, 544, 55 FITHIT T T,

INTERPRETER: Starting around 1953, and continuing into 1954 and 1955.

HORIBA: ZAUIARKIZT vX—7Z & T, AN 1953 F It E AX — b SH- & &
WX EARZ EDN D ST 2R TRL L TWERFATLT,

INTERPRETER: | was just lucky because when | established HORIBA, Ltd., in 1953, I did
not expect such a boom in fertilizer manufacturing.

BROCK: | want to ask a quick question. What did your professors think when you established
the Horiba Radio Laboratory? What did your family and friends think?

INTERPRETER: x—. b ol WBEEGEHIEHTTONLE EIFO L Z AR LHE TV
EEELT, BREIOTREN ) DITZEDOYIHEE AL EBINENST-OTT L,
HE IV EETHOMENS T2 L) IRIEENZAED DI Y T2 > T, BIRIZ LD, TFIK
DI &I, BRANDTTINT=DBEZ & DI E VD DIZW DN T LD,

HORIBA: #1413 F 955t S %k,

INTERPRETER: My father was totally against it.
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HORIBA: TN OEE L CTW o7z &, BATETHIEWRLSEBT5THA
9 & F 2 TN e b Haek SOkt

INTERPRETER: And although we were not married, my girlfriend, who | knew without a
doubt I would marry, was opposed to it as well.

HORIBA: REEITIE L A EEpIREE,

INTERPRETER: My mother almost fainted when | talked about it! [laughter]

HORIBA: &, 1Z-oZ0E-T, B LI WAIE, fllo TV RS HWTT 2,

INTERPRETER: I suppose only my dog would’ve agreed with that project! [laughter]

BROCK: So what gave you the confidence to establish the Laboratory despite everyone else’s
misgivings?

INTERPRETER: =N /2T H o722 T, BT TWITH LW HIERZ D
722D TT D,

HORIBA: X°&. BHIEIXRV, BIEIXZWTE, KRFZFICH EoTH{E IR, &
WHEZARNWL, FITETHTHZEFRWVWL, [T EZ2ANRWVWATT L, B
ST T D Lo ATE, LWnWHZ LT, AR RTT ¢+ 7T,

INTERPRETER: I was not confident at all. However, | couldn’t go back to the university
anymore, and there was no place to work. There was nothing to do at home. So establishing the
Laboratory was the only thing I could do. Looking back, it all sounds quite negative.

HORIBA: 7272 L, O'&EDOWZAHZ &L, MR B RWnE BN EZX TWVDHERD 2
W EW D REFLIEF TR - T2 T,

INTERPRETER: But I can say that | thought my life would be meaningless if | didn’t do
something.
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Horiba with Mikiko and Atsushi in front of Horiba Radio Laboratory, 1950. Courtesy of HORIBA, Ltd.

HORIBA: £\ ) DIXH S DOAEL G T SALATE L, FREOIEFTO AN,
B HHEPPOFITHOFICH Y E Lz bia, I SAEATE L, £bH, E&FTHE-
TWBH LW Z EITBRHTINLAE SN TWNAEDTIE W oA T, 72
MHZINHIFEMERNDH Y F L1,

INTERPRETER: Many of my friends were killed during the war, as were my colleagues at
the army’s research institute located near the [Osaka] Itami Airport. As a survivor of the war, |
felt this was a message that | had to do something significant with my life. | had a personal
mission.

BROCK: Around 1950, you were searching for investors to build the capacitor factory. Being

that you were only twenty-six years old, did people take you seriously when you went to talk to
them?

INTERPRETER: N6 LIZRIZARD TR, ar7 o h—0 Tz > Vil
HEWHZETHEFZREL TWNDHEX, FEFICEBAELS THEIOWESTEZEAL
FIN, WELTLEIWVWERBHEWLZ X, HEEERICERD Ao TL7EEWVWELE
AR

HORIBA: D L & ZNEEBMMEST2E W) HDIZH L TRO T NLizblF T, o
ANEIZOW T 67220, ZIUXIFA L ITEMEST-DE WL T, AYTT L, #
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STEELOTIIHYVERHA, Z2O9OVNIFKIETZ oWV 7Tatv A TEo7=bD7E L
LS, DOALEHALTINT, WKHTHREs T Lo Lo, BEInbe, F
STNEDOTY, LinLl, EHHEFEEILTINT, —~ADAR Y =T 0 &EE
IC—RETRIE L T NZDTT,

INTERPRETER: My clients were confident in my abilities even though they didn’t know me
because | brought a sample product with me, explained the production process and the facility to
them, and so forth. However, many of my clients decided against investing in my production
facility even though they had agreed to purchase my capacitor. In fact, only one sponsor
decided to invest, and that was within one hour.

HORIBA: L72>L 1955 LI D HARTIX, 25—6 D A NSO E =72\ TH, ]
RO TWEZELTH, IZEAEZITFIT T N> TL & D1,

INTERPRETER: In the years after 1955, in Japanese society in general, a young man of
twenty-five or twenty-six probably would have been thrown out had he knocked on the doors of
companies as | had, regardless of what he carried with him.

BROCK: Let’s move forward to when you were developing a commercial pH meter. What
was the main problem with Beckman Instrument’s pH meter? Was it that the humidity caused
electrical leakage across the glass electrode?

IMEWPEERpH% Z it/ S o EDO Z E TR, ZOYKERy 7<= D
B ORESIIA T ADBEMD & Z A TREDT-DIRENEE DN Z o7
DOTL X 975)0

Homwx%éfﬁm ERROAMUT 2T TR, pH A—X —TEA SN TR DOEZE
WCADETOHOEENBEIZTNoT2 b, Ny < DN T AE WD Z
X@ﬁ#ﬁ@mwt 2. X VAMANCHERRE N E VN ERER E N, TS, K
ﬁ%@k# LR T ADEPLE FIF T, @ﬁ#%mﬁ<&of%ﬁ ENE D20
2T 5Ll MEELVELSTHEDICHK S FAF v 78O LOEa—T ¢
yﬁbf YrDBENTEESTH, DARWENF L 2o THIMBRICENEEL KT S
RNENS . TODIGF TRy 7w L0 BIBEOEVIRIUCKHETE D E 0o D
BAEST-D T,

INTERPRETER: T4 FH®A. —O B CIAMENL/VEEL T « - -
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HORIBA: #fifz %V TH WK 92, H T AEMONTEIIE TIF 5, NEHK
Pl TF5Z &Ik o T, WA OMPMFEN LD o T O HEL H X D
AENVWEDRLSTEATTR, Xy 7~ U ENEEIDE L LAND L THELS 25
WEERITTEWVWI ZENROESE, b L EHENELS R D72V HIZEDRGE
AL, DO ODHE,

INTERPRETER: Yes. Not just the electrode part, but a whole circuit was influenced by the
humidity, even in the area around the vacuum tube. The electrical resistance in the glass
electrode was very high in Beckman’s product. Therefore, very high insulation was required
over the outer area of the glass electrode to bear with the high resistance. Alternatively, we
made our pH meters resistant to humidity without losing performance by making sure the glass
electrode’s internal resistance was low, thereby allowing it to function properly even if the
insulation was poor. Moreover, we applied high insulation plastic to the glass electrode to
protect it further from humidity. We tried to make our pH meter very resistant to humidity by
applying those two technologies.

BROCK: What motivated you to incorporate your company and turn it into HORIBA, Ltd.?

INTERPRETER: WIZ&H DIEIGRNERT & W ) TR THASHAL 72 S D LWV ) kA2 T &
NWTERRIZ, Eon) 2 eNnTEREE L 7r o TS LT HZ LI Z 572D TL &
5 ZJ)O

HORIBA: £&., A FTIZZEDOIART M) —LWVWHZ ETTIAR— I /R=—T
RLoTELEN, £H, ZORNRD, MBI T HEHOMELLS X L/ WNT
T L. RN DI LA EBEAEV Vo2 L RARELE L, EHI-FE2F
FONIOXRYF Y —NENE LT E, BIEMEE LTI, X Fr—Fr b H Ll
W) HDITTARRIZH ST TiXZeWn L, R0ID 23U Lomh & LEERRENR W
T, BAERH - T, HIIZEOSWEEEREZ L E, RN E NS 59185
2T blF 1,

INTERPRETER: Running my laboratory as a private company wasn’t enough to acquire a
high level of social credibility in general. Also, as a private company and laboratory, my
company had limited opportunities to obtain capital from financial institutions. So I was lucky
enough to meet some venture capitalists, so to speak; in those days, in Japanese society in
general, venture capitalism was virtually non-existent. And so, because of those things, |
thought it was time to give my company a solid foundation that was supported by the presence
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of stable shareholders and a stable capital foundation. Without business management and with
our feet planted firmly on the ground, I didn’t think we had a future.

BROCK: How large was HORIBA, Ltd. when it was founded in January of 1953? More
specifically, how many employees did you have and how large were your facilities? Also, what
was your individual role? Were you spending most of your time doing research or were you
managing the growth of the company?

INTERPRETER: 1953 £ 1 HITHRARALDOHFA LY — b 2 U)o 7cbi) T2, Hi
DYEGRAERFT O RIEOHL, WEEDTIIMASHENTH D LA, fisx TI4, £D
SHORBEOY A X12L0, TDIBY EH x o LENETHESZNEWS Z L&,

H O —mlE, WHERREBEFOLTOYREOT—/L LN AT, E90n )k
CThoTein, BlzIE, AFgEE & L THIEIZ D2 ) OFFf 2 £ DRFR T HIEEIAAT
HLIDD, HEHEWVERESR L L TRAEELEET 52 LOHITHRNMEY >odb o7
D, TDBYVIFTEDITL X DD,

HORIBA: fiff N7Z o720y, fA[nEWNTZRW )N, 84 2

INTERPRETER: How many people were there? Maybe eight?

HORIBA: &A&A47231 00 HHTH-7=Z LTI T,

INTERPRETER: And I remember quite well that we had one million yen in capital.

HORIBA: & H ENHWV?

INTERPRETER: | will let you know later about the size of the facilities.?

HORIBA: C. FAEKD, . . .

INTERPRETER: £EHAEOT— LB Lo DATTIFE, | .

2 % [ & : 600 m? Translation: The size of the facility was 600 square meters.
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HORIBA: =Z—/ V32, HIELT-\\ 72t O T,

INTERPRETER: * 9 Td4, H&. WFEE L L TCOMIFHRNRZ N> T=0h, REH
ELTOBREINE o T=Dh, |

HORIBA: KIAEIZIT—1o>TWHIDIEHE Y, #ixa, HAEY BEITIRWVWATT
J:o

INTERPRETER: Of course, if you’re asking about my personal goals at that time, it is more
or less true that | am not the kind of person who makes goals.

HORIBA: FLOEA DE4IE TEASAJE] TLT, B A2, SHBMAELY 7 LVAE—FR
TEHZLEN, HODOFRKEDPIRELZ LT L, BODORESTEIDIZAS TE- T
WS ATITNTE, . FFER7ETEDE, . . FWNR TN EESTETAT,

INTERPRETER: My personal philosophy is simple: run as fast as you can and let your
momentum determine your course. | believe we need to live in the present and that one’s life is
a continuation of that whole process. That has been my personal philosophy for my whole life
more or less, to run as much as | like. That is my goal.

HORIBA: kXt ZEo7z & iz T3, AtV OIF RS LW ER Y TRk
AL NI DIEEIBNPLVATT ST, EokAastta oz bicid, B
IV EZ e BREBELEZANCSEDONZL, ®—F 90 7eo T, 20h, 1R
DHEF EGERICALRELS ALV KO RBEEIHY E LT L1,

INTERPRETER: When | made the private company into a corporation, | believed that it
needed to go public on the stock exchange to function fully. Also, the equity investors who
invested in HORIBA, Ltd. in the very initial stage told me that I had to go public some day. So,
if I had to describe my goal at the time, it was to make my company a public company as early
as possible.

HORIBA: Ziudta, £H1 95 34— A10HH., ZHUIERT7y >y b~32—%H
LT b T,
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INTERPRETER: So, in 1953, those equity investors invested their pocket money, one
hundred thousand yen each.

HORIBA: A2 L7256, B&%, #aEIZR 50 LW E, BEOLL KERBS
EEEWETR, YL EF—EHIHE A EBEnET,

INTERPRETER: | don’t know exactly how much one hundred thousand yen would be worth
today, but back then it was enough to buy a house.

HORIBA: T. FAXZFDOHRZEIZTT A, E2TAEWVIDIE, EH20V) 5 IHITRBIR
LLZBWWTLE 20, WD W-ATI L,

INTERPRETER: So I asked my investors how | could return the great favor they had done for
me.

HORIBA: £. b BLAASHENINIRIZR A Z EFETEL, KYBIZENRBIRL L7ZWo
b, BEGHLaEWn, &y

From left: Shinkichi Horiba and Yoshijiro Ishikawa,
two of the original investors in HORIBA, Ltd., 1968. Courtesy of HORIBA, Ltd.
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INTERPRETER: They said the greatest favor | could do for them was to make the company
great. They also said that | could go public if I truly wanted to return their favors.

HORIBA: FE EH DOk > TV 9 OITEE EOMig s B> Thia, Znb, v a—v
4V R—=ZWRTHDT = AL BTN HE DT, BN, BT 512, W HE
FEDSIYRIZ 72 > TR S, HHEEHN - TH, EEv a—U 4 F—DOHIZH 5
fh&—HE T, TIUIEZOLDIZII B0, RT Y7 RTVUT 4 -
HDHZEICL > TENEARYIZRET DT TT B4,

INTERPRETER: Regardless of how much a company grows or how much its stock value
increases, all of that is meaningless if that company remains private. Regardless of how great a
company is, no matter how much it produces—it’s like a nice plastic sample of noodles you see
in a restaurant storefront. It looks delicious, but you can’t eat it. So, it is very important for a
company to go public.

HORIBA: 72726, ZDKE, 1 00 FHOSMIZH 0 b3, AfSihb, RN
2 NUDWRo T2 ARBEFH TN A-T, ZLTLNHZDNDKEHIEDEEID 5
o=, ARESFHLIE, TOARA-ST, FLTHEARH., A ORGE, &
T OIS AR, BMEEE, RAHOFHLEVW I OE2EEESTERLT, £9
NI SR TCEFE LD, EEHO RN I EG T X3, M LA<
7> THBMIC EGHkZA T,

INTERPRETER: We had only about one million yen in capital when we first incorporated,
but we managed to hire a certified public accountant [CPA] in Kyoto. In those days, there were
only two CPAs in Kyoto, and we hired one of them. Let me tell you, his salary was five times
my own! Every month we disclosed our income statement, profits and losses, balance sheets,
and our sales prospects for the next term in the board of directors meeting. When we finally
applied to be listed on the stock exchange, we were approved almost instantly because we had
been so thorough in maintaining our financial information.

HORIBA: 7264512 > TH HARDODEMIZT 4 A7 a—X LW en, (A E
EANILSWNENPNANAFT S TETN, 2 LOSHIFANILEEENZ L TNDH Z &
AT IEFICHA TV & B E T,
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INTERPRETER: Only recently have Japanese companies begun to pay more serious attention
to the importance of financial disclosure and having outside directors on their boards. But our
company was doing this from the time of our founding. I think we were really quite advanced.

BROCK: Did you have outside directors on your board from the very beginning?

INTERPRETER: ft/MEB & &I AL TV ATY L1,

HORIBA: & 9. £ 9 T9 1,

INTERPRETER: Yes, we did.

BROCK: What was a typical day like for you in the early days of HORIBA, Ltd.?

INTERPRETER: YRGHRUERT & 72 o 7= F DD BRFE OGS E O —H OEFIZ E D
KT FE L=,

HORIBA: £&. NEEMIZRCo XY v 32—V A FOMEFIIIE 2 F LT, BI¥E
VYD DI RIREERIA,, 510, EXg AR —v g Vo, FEAE~x—
A2 hTT R, REEIAMCIROFT LW DO EER I AN Ao TE L2 &,

INTERPRETER: The time | spent on the management side of the business increased
exponentially after we incorporated. To put it another way, I spent all of my regular working
hours as the manager of the company, and then | did research and development work after
regular working hours. During off hours | did tests toward the development of new
technologies.

BROCK: Very quickly after the development of the commercial pH meter, you entered into an
agreement with Kitahama Works [Company, Ltd.] to market and sell the meter. What was the
status of Kitahama as a distributor of scientific instruments, and would you describe how you
developed that relationship?

INTERPRETER: pH & pfish & L TBFEAII SN T, £0%DO Y &9 ik
EAEDE TR EZRESTIHLHDORHEDIEN T, WFEEBEET DL LIk T
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EHIWTWET, ZOYRFOFHABERS O IRIEIC I 1T D ALIERERT O KIKOLESHT &
WO HDIE, EOWND ETAIZhHST=DN, WS Tkl JLEREEFISALEDZD
X B AREEZK AT N b DX, EOWVIOBURTHRRY Lo T2, MEN S E W
YLD TL X 9D

HORIBA: JLIEHUERT & W) DI, £HZE 55 it IO B pE L & LT,
Bl TIITIR, hy 7P —FIihoT-ATT, T, dbiEEEFRE VNI DL, b
HEFRERFOHAY DFEEZFETLTRA, T, £HHO, AHFEITHOLRN-TATT
FE. I BLOBRPEARFCZEB 72O TTND, FOJuiBEFT O A4 —F—D A
LiX, FHERSHSTT, ENTED, WHESAORTFNMEFEELT L0 Z &4
WTTTR, TNTHEOLE ZAIIRoTRkEL TR, DATZATZWRANRETELTH
IFEAERRTDHERY &, FRCEERAT, bR NZHESTFLNRNTL X, &,
NI ST 2 WS BEER A THREROWATENS,, HRENEITTHAL RERN )
5., BEIUEET, ®&RTEHESELIEIICHELLRENWEEbN T, PhHaAH 2
72, EWVWIH ZET, JLEODBRL L IAIICETHEIEESTbITTT,

INTERPRETER: Kitahama Works was one of the leading distributors of analytical
instruments in the Kansai-Osaka area at the time. Actually, Kitahama Works was one of the
suppliers who had a lot of business ties with Kyoto Imperial University. Although I did not
know the owner of that company personally, apparently my father knew the owner well from
the time he was a chemistry professor at Kyoto Imperial University.

The owner of Kitahama Works learned through my father that | was running my own
business. One day he visited me and said, “I’ve heard that you are going to run your own
business, but if you are going to do the sales and marketing yourself, you will fail because
you’re not good at bowing your head to others. | don’t think that you can do that well, and even
if you can, | don’t think that will lead to good business. So, leave the job of marketing and sales
to me and you can concentrate on production and development.” | was very grateful for his
offer and | decided to leave the sales and marketing to him.

BROCK: Did that relationship work well for you?

INTERPRETER: T* OJbikB/ERr & AL OBfRIZ, HORIBA S AT & > TIKRE S F
< D\Ofi@fbi 5%))0

HORIBA: X\,

69



INTERPRETER: Yes.

BROCK: Around 1955, your company began developing and producing inorganic single
crystals for use in infrared spectrophotometers and gas analyzers. How did that business and
technology begin? Did it have something to do with the connection to the [Kyoto Imperial]
University?

INTERPRETER: KfA[R UEH, 1955 4E< HWT, HGRUERT S ADIT 5 BNEEE, 5l
DFEE, A7 v~ NTT L0, RIMEIITEEH OEEER OB EZ RS > TV E
TN, ZOFEMBETOET X AENIDIE, EIVIRBETIHESTZOTL X 5 h,
KFEDODEDD E NI ZENHDHDTL X 9D,

HORIBA: ZHixTdH, D, pH L W) DIFEIEEZEF DT T, T, K
ZpH Tito72 b6, AEIFRIEE W) OZRITHOWERA— I — & LTIE 2 23
SN ERST, [EBEZDITT 2 HEENI DT, WANWARFRTIEATTR, TF
DHETA 7T by RSl HAGHRFE W ONIEFIZBL LAZLIHITELENS Z
Ex, EHRANT, ZNTLRH pH OIRIEHIEDRIZIX, T A5 L L TIRAMED
HEtETFNT LY EVWS 2 EEZT-ATT,

INTERPRETER: The first pH meters were made to measure the pH of liquids. On an
extension of that logic, | thought we should develop gas measurement equipment as our next
major project. With that in mind, | studied gas analysis techniques myself. Out of that research,
| found that infrared-based gas analyzers were quite interesting, and so | began to design
equipment making using of infrared technology.

HORIBA: JRAMRT AR D E I VI MBI TE I W) S IIHEDINE VD T & &
RTCWE AN, EFCKROZDIFA 7Ty ReEBRTHV 4 Ry, BTT
. BRIEFICRE 2, BERTLTHDLE, TEOROMELE WS DL, HEDOH
T AT/ AT, BT HITEEOEERSZME S A TN, Zd T, AR
TS AT T D Z Lk, TAUDTLOATTLZ ENRHEERNE -
7~ AT7,

INTERPRETER: Further, I studied the materials and methods necessary to produce an
infrared-based gas analyzer. | learned that we needed a good infrared permeable window—that
this was a particularly vital component—and that it couldn’t be made out of an ordinary window
glass. Instead, we needed an inorganic single crystal for the window, but such material was not
available in Japan. However, it was available in the United States.
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HORIBA: L CENEYHDOH WAL T TT R, ZO0E%E, TOEAD &
LE=bFDOU 4 RUuZ RERETHLEDH 6 BWVWWAATT R, FO6HDOY ¢
YRUEED L. KIKZEDOYEED T A GO — R 72 G IS T 5 AT XL,

INTERPRETER: I thought about purchasing inorganic single crystal windows and having
them imported, but one piece of equipment required at least six sheets of inorganic single crystal
window and that would’ve cost the same as the general market price of an entire gas analyzer.

HORIBA: 25, b rorav s —2B8IELZL &R0zt THLHY, HE
Ry V2 DA—F—NHRTEL RADOLEL LTI, EREBALMLZE
TERETAXAIRELS D END T ETT I,

INTERPRETER: So my problem with the inorganic single crystal window was similar to the
situation with the capacitor. As with the increase in the cost of Beckman’s meter, the import
and transportation costs were obtrusive.

HORIBA: Z1 T, %2 T794., B TIEL RS BoWTen e Bo T, AR FIC
TIONIEEELENZFE > Tl bATTIMND, T2ICHBE2ESEL TR, £LT
ZORFICRES ZED HTEEET 50 TT,

INTERPRETER: So, I was determined to develop such a window in-house, and I sought
advice from Kyoto University. It just so happened that they had expertise in making inorganic
single crystal windows, so we asked for their technical assistance.

HORIBA: i C, ZDOFRHZTT R, TOHREICHEARFZTHELZ L W A%,
FFELTHLH 20T, HORIBA~LIEHEEEEIZKTHL oz, ZAUIKFERED
FHEIESTZATTR, vAZ—a—ZADANHZs7-ATT,

INTERPRETER: We invited a graduate student from Kyoto University to come to our
laboratories and teach us.

HORIBA: T, ZDOA[IZfax L85 ATTN, TONIZ, TOANEEEICLT, 9
HLOfBEIZLT LEST-,
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INTERPRETER: He came to our office on a regular basis, and finally, perhaps without
knowing it himself, he became our employee. [laughter]

HORIBA: #1239 b D 2 H DfEIZ/R B A TT,

INTERPRETER: Later, he became the second president of HORIBA.

BROCK: That was Dr. Masahiro Oura?

INTERPRETER: Kiii & A T9 7,

INTERPRETER: Yes, Dr. Oura.

BROCK: Did Dr. Oura’s visits to the company do much to advance the company’s
development of inorganic single crystal windows?
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INTERPRETER: T. KiFi&AZi@ L Thx Hiia WIS > T, Z O HiE S
DORGEITHIEH R HRDT=DTL X 9 D,

HORIBA: =95 T9, I b, fENTHET AT TIEa A RBEDRY, HORE
RKEAFELBREZRROR, TI T, ZOMETES SAMESTHWDATIREZ N ER
R B AMEYERTE o7 ATT R, TUEHKEO NN— a bl AL TlATI R,
ZIUIT AV IDOSE, Ny e, HAW, 22 A~UT - - - HLET,

INTERPRETER: Yes. We had to assure a certain volume of production to reduce the
production cost of the single crystal, which meant we couldn’t produce the window for our in-
house needs only. Therefore, | did some research to determine who the main users of this
particular component were. | found Hitachi, Ltd. was one of the main consumers of this
product, and at that time, they were importing it from a supplier named Harshaw [Chemical
Company] in America.

HORIBA: 241 CHILIZE Y IAZZ NS TTT R, b I HIAMICAIT RN D
RMERENR D D LD Z & TREMIC, EEMCEIVEZTHH I DI T,

INTERPRETER: So we brought a window sample to Hitachi, and we insisted that it
performed just as well as the imported competition. After seeing our product, they decided to
switch from the imported product to our product.

BROCK: Was Hitachi making infrared spectrophotometers with those crystal windows?

INTERPRETER: 7RAMROD /N ZAE> T\ e b 2A T, HIPERMA L2 T Ay,

HORIBA: 7 XARL VR oD 7 ) ZAZ VS LT AT,

INTERPRETER: The crystals were for prisms and lenses.

BROCK: Did that relationship with Hitachi for the crystals allow you to scale up your
production?
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INTERPRETER: H.L & DOFEEEOEINHKI-E W) Z LT, TOAEFED AR — LT
v ITHE-EWNH ZETL X 9D

HORIBA: 9 A, Yes.

BROCK: Please describe the state of the instrumentation industry in Japan in the middle
1950s.

INTERPRETER: 1 9 5 QX100 @, AARDEHUZRELEDIREE L W5 DT K
B RN ED LI 7RFEK L TZ -T2 ATL X 9D

HORIBA: =95 T4, FHHEEA—I—L LTiX, HZEICH D BHERER VWS D
II—FFy FIZhHoT, TN06HEANTO LI ITHREBHA — I — Tt L
LTR-o TV, B, FHENSHWIARY F9h, b, BiEL L TEFHEK
BEEESTNDA—=T—N, 2,34H5D L, BENSHNTHEZMAREF, Zh
\\\WK\\\%A&& TThh, £H, BRTHARGITGRA—T—L 1)
DL, HEIT, KHIZ KZ2EDTEI WV H/NMEZE, HIEDNKRIRE D, AR,
TTNH~v— &/Fﬁw Lf%\ﬁé IZENIRE I~ —y FLR R o72TT
13,

INTERPRETER: As for exclusive measuring instrument manufacturers, we had Shimadzu
[Corporation], which was located in Kyoto and was the top company in terms of
instrumentation. Hitachi was probably the second largest, but Hitachi was a comprehensive
electronic appliances manufacturer and they were developing instrumentation as a part of their
total business. There were also two or three manufacturers of electronic microscopes in Japan.

In addition to those companies, there was also Yanagimoto Manufacturing [Company,
Ltd.], which was a spin-off of Shimadzu. | think those were the Japanese instrumentation
manufacturers at that time. Including ourselves, most of the instrument manufacturers were
small and medium-sized enterprises located around the Tokyo, Osaka, and Kyoto areas. So, the
market was not that large.

BROCK: Looking forward in time, how has the Japanese instrumentation industry changed
over the past fifty years? What have been its key successes and its biggest challenges?
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INTERPRETER: KiKiZ=5 O4ER VY K-> CTIEHWT, HADOHMZE ST ERERITILED

INHERB L TE D& WS Z & T, mffras, HUEOER L L TEREIIE WD
DIZEI NI ZENRHBY, ZLTHEAELTEEN I VNI ZERHSTZDNEND
ZLEEIBES OFETERE NIV,

HORIBA: BIEN DRV B> ThHDH &, —DFREY AT &5 D3, 2<%
ELE LR, 1960 R 0D, Whwb Al v — W) DR T,
FLTHMETLE LTEEXENBE LT, b, ZNIZEOasE o0 ETH K
& el %

INTERPRETER: Looking back, there was the drastic expansion of the petrochemical
industry, starting around 1960. So the petroleum-related industry and petroleum industrial
complexes have grown greatly, and analytical instruments have played a very important role in
that growth.

HORIBA: ZIN M OHERDIFE T T T AL T TR, BB, 77407 I VX,
ZOWVWIHIEILTH DL LN, RETHD L, RN IEF DR WNFEDEW, 29
WO I AR —=DRENITIz o720 DI, T E W) RERFENTETZATT
12,

INTERPRETER: In addition to the conventional chemical industry, the fine chemical
industry, in which precision is required for manufacturing chemicals or reagents and so forth,
expanded in Japan. Although the quantity is small, a precise measurement or analysis was
required in the fine chemical field, and as a result, the analysis industry developed as well.

HORIBA: fax 7p8kfiZhilnE Lz, WAARBRBHEXTT A, ZHITEENEAL
e, FEFICE2TE0NID, AT 20T 4, a7 W) OIIMERZ T ETF5A
TRLIZ, Ao TWABA T 2T sxarba—nLT5Z LIlKoTAXNLVONE
#&khk@ﬁhf#@ofﬁﬂ%ﬁﬁm AT 2T 4055 N EEHDH LA
P72V T4 xRSZEL DD, ETDHIZ, N—RIZRDAZ VORI, thxin AV
TalTF 4Ll Toaryta—Laxt5LZilloTEERMENERSNE VD
Z LT, OE eV D OR . FEFITHEIT /R o T HATT R,

INTERPRETER: And then there was the metals industry with iron and steel at its core. There
was an increasing demand not just to make a metal pure, not just to improve its quality, but also
to control any impurities present, sometimes even adding impurities to modify the nature of the
material and sometimes eliminating impurity. This was done to make materials that were more
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advanced. So, there was a greater demand for analytical instrumentation because of the need for
such control.

HORIBA: £/ bR TE DN, AT 4 ANBENIAA A TR, £
DRI L & D THIT 2 < LTIZEE A0,

INTERPRETER: In addition to these industries, there are medical industries and bio
industries in which analytical instruments are indispensable.

HORIBA: ZILTHRAZIZ, o XD HEREREE T30, 23kt KESEIERIC
E5H 5D 5HMI ﬁ#é BREHIE L VWD 2 EDNMLBE IR > TEE T,

INTERPRETER: There is also a greater need for global environmental control of water, gas,
and solids. Our instruments need to measure all the material substances.

BROCK: Over the past fifty years, what has been the relative importance of the Japanese
instrumentation market and the foreign instrumentation market?

INTERPRETER: 1#% 5 0 -0 Z O3 HraaatlIZRPEZE DO T T, BIARIZ L5612
ENOFE, MAOFTFEL ARG RICELLRENSTETLLI D, EHLLREVE
HRENE N2 TL X 9D,

HORIBA: ~—7 v Ik, b=/ L LTTTR, MORNPLENVFEIEAT, £H, %
EEZLV—F10FEEAE, RIUTTR, $HTLIEL@EEE ), TEEN, BE
HOBBAR=—ABHTEODE LT E, BRL, 7A VDb, B, ok
LTI, £9Zb-o>THRWTT R, HRIBA HIAE LTk, h—# DR EiFns4

ANEN f@%;@%ﬂk%<@ofwi?mo;hiUEOi@%@ SEDMBEONE L
7T E, o b REVDITWHNDOESEEZHILL ThilbihlD 7 /L —FIZ A TNE E
L7ibia, ZNHED T, WHEES 0% ETT 2, 2K60% < HWIiZ/e> T
F4a, B0 FFcTh, ABLHEFEICZA—TORTIERES 0% <50, S AE
B &9 D,

INTERPRETER: The growth rate of industrialized nations—Japan, the United States,
Europe—has been about the same. Recently, the developing nations—China and Korea—are
becoming very important for us. However, when considering the HORIBA Group as a whole,

76



there has been more growth for us in the overseas market. The reason, of course, is the large
growth in demand in the overseas market. Also, HORIBA, Ltd. has acquired some overseas
companies and expanded our business overseas. In terms of sales, more than 50 percent, about
60 percent of our sales are from the overseas market. In addition, around 60 percent of our
employees are overseas employees.

BROCK: Has that been a pattern that has held true for the other Japanese instrumentation
companies?

INTERPRETER: HORIBA S AT T <, OWPO W HEHHIER. gDV b5
HADA—H—TF 48, bRIKFEL LS ML RTT D,

HORIBA: £%ki% 9,

INTERPRETER: No, it has been very different for them.

BROCK: Has it been different because they have a greater focus on the domestic market?

INTERPRETER: fidD A —Z1— L\ 5 Did b o & AAFHZTLIZL NS 2 & T,

HORIBA: I3\,

INTERPRETER: Yes.

BROCK: Let’s return to the period around 1957 and discuss your personal efforts to design the
infrared [IR] gas analyzer. How did you go about designing that new instrument?

INTERPRETER: T1 95 740V DOFFEICRED I-WATTITE, £H LHRHAORET
TR, EHRBOEENAKILNTZLE LT, TEOERRIRD N ANt DA &
W EZAETITKATTITE, EDXD 7R TEDRNRDO T AN OEHT E
TEST-DOTIT N,
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HORIBA: Ziidta, HOEFFAERLHD TT A Y DIAT 72D, 5 8FTLE
NI, TTNOLHENTIRIMEGHEHE VWO DERALLE Y E W) T A2 RDT-DN5
THERFEEEI ATTR, EHRBOEEN—IGHES L9127 > T, W W IAKKY
IZ. v v Th, ZOUNLRIICHAGHT E WD D, TAZva~ N7 7IEICLD
FEE WD ORNERICEIEIC/ > TE T, RIMRGTE NI DD LN Z &
(AT 72> TETZATT R, T EVIDIEL, BRTE I 72> TWVWZAT
Ewen

FNWTEES SHFE, TAY DTSR, FH—20HELTX, TAU D
TR AT > TV DT E I NI SITEZLNTWDLDNHHEEL LizhroTz,

INTERPRETER: I visited the United States for the first time in 1958. | think it was the year
before that we had decided to introduce the infrared gas analyzer because we had established
our in-house crystal production. However, soon after that the demand for gas chromatography
analysis systems became dominant in the marketplace. It was a very sudden trend, but people in
Japan said that the IR gas analyzers were not good anymore. Therefore, when | had the chance
to visit the United States in 1958, my main objective was to investigate what the American
consumer thought about the IR gas analyzer.

HORIBA: N T, £Hif/mHARDIRI E VI DL, FERT A U I ORI E 5 727>
b, BRBZ I RST-ATEEWVNI DRSNS T ATT A, T AV I TITERIIIZ H A
sna< hTT 74— B Lo TRMNRIT K E WD DiRiF & A ERIEIC S uZe v RETS
ST- A TT,

Horiba (in center window) at the Kyoto train station embarking on
his first trip to the United States, 1958. Courtesy of HORIBA, Ltd.
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INTERPRETER: | found that the Japanese situation was a reflection of what was happening
in the United States; the gas chromatography analyzer had become the dominant analyzer in the
United States and the infrared analyzer was not taken seriously anymore.

HORIBA: =D, ¥R T 7 I7A RT7 4V v 7 A EWIESHENDH - T, TOEEN
MO TR TR AT 2o TWIZAT, —BEZINE IR TNEHENEEST
%\-— %ﬂjjmfn_/u(j—mo

INTERPRETER: | read in a magazine that a company called Applied Physics [Corporation]
had been manufacturing an IR analyzer. Therefore, taking advantage of my visit to the United
States, | visited Applied Physics to see what they were doing in IR.

HORIBA: T, TOBLLEANTTA, EE2-T, HEHIIFMET AT E NS D%
%thhtik TAVHSTW)IDIIEET Ao~ NI T7 7 4 —IZ7>TW5D
N, BRTEDEZATEIESTESTH, HWiE, W, 2RI T IV —NEH AT
<‘:\éﬁ?%ﬁﬁa:%?:‘Ku\w&:%ﬁi%éhf THGD E Z AR FIRINR E T 5
WNTE, EZO9Bo LA T,

T, RTZFZTEXREET, o0 250 ABtRIZ—AB AR, &
DI ET, SEIFTLICKI{E-oTEFEL TR, TNTHRARFAELAHS V) =
Cllr o2 ATI M, AR ERE WO Db b e R Y TREINZFADRHD
FLTHR, ZNOHEFREDO L IR EDONRIER>TWVWAALTTR, beb b~ AT —720
PR ATT L, 72D, FARIT, kb D720 L, BEMbLEARICHETRWATY
I, FoEHAMIC,

FNTIEEAE, FHEKRNFHLE W) DI ->TELLLATTIFE, 13
AEL ZD ATV DR, AAKIZRD X9 DIER -T2 A T, B THAR
(ZixEF L TR BT A T,

INTERPRETER: I spoke with the president of Applied Physics, and said, “I want to try the IR
gas analyzer, but gas chromatography is dominant in the United States. What’s happening in
the IR gas analyzer field?” In reply, he said that IR and gas chromatography were in totally
different categories as analyzers. Further, he said that IR has its advantages and that he would
continue producing IR gas analyzers. | found his words very encouraging, and when I returned
to Japan, | decided to build an IR gas analyzer system of my own.

Originally, the IR gas analyzer system was developed in Germany, and similar systems

had become prevalent around the world. However, the literature and the number of gas analyzer
products were quite limited because the analyzers were a rather minor product. Although the
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basic theory was understood, | couldn’t find any good product examples. Therefore, | designed
and produced the IR gas analyzer myself.

BROCK: Was [H.] Howard Cary the president of Applied Physics?

INTERPRETER: 7774 K7 4 Vv 7 AHEIALENIDIE, "I —FF ) —ZA
TLE)D, ERT=TLED,

HORIBA: Hr ot ENTLE ST,

INTERPRETER: Sorry, I don’t remember his name.

BROCK: Was the company based in California?

INTERPRETER: U 7 /L =Tl&% 54T 0,

HORIBA: I3\,

INTERPRETER: Yes. [laughter]

BROCK: Which instrument companies did you visit during your trip to the United States?

INTERPRETER: 7 X U 1 %#4T-oTH Lo BRFIMIZE H W9 EHllZS A — T — % JE
DT D, SEDLHIE,

HORIBA: i#D 4 5 H-> T\ DL, FIFEEMERL > TESTZATTD, 413
TV DONRH, B Lo ARNTEDLSTE Y ATT N, HARAEFEMEARET > T 9H H
BN TEOE DPEERNTTF — L E2HATTT A, TN TEMICHFEL T, £ CTiFA]
NENNIE, TAVIOEEREND LD Z L& T,

TR TR, B0 4 5 BITEHIEGSOMETITE LE L, TEhb7a—X
TT T T REN AR T 2L EN, R=F T v —bn FRDbEa—Ly
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RSy = RED, EHETHIC, T AV IORENRTHORETT LR, TEd
PHEL D DIE, ZO—HE LT, ASZOHHR- TAHEZY TTA, THEDHE
DI, 2, BEVELIETE. BrolAIXZ ZTEARNINLRY, Fa T
VB 2u—=AF L= RTT L, EF DT AV VEER>TEIATT R, £
b, ENLOBZEF., 55k 4 5 BT TE-72ATTIT L,

bHé. 45 HRIZADOHERAEZREY £ Lz, £HFIUuIRIEF/ N
ANTETDR, FRATHEY, ~AM /7 7xr—ra2ENnETATR, ZOFRBEHE S AT,
ZDENFZ UEBND A TT L, THUTHARTTE 200G, a0V o IcqT
S0, FEIXZEORIZHA, R, EHZOEITERKITIRT I EWD Z EIZHOWTHE
HliZhoTWE LB, £HHOLAARFERITIENLRNT E JHFFE L0005
DIXT AV INLEALTZY LTHEATTD, 9 DT Y= T NVT AT
IV ALWVWIHISRHDOEBeNRNT—DRFFERHHLATT L, L, FV=F Lo
FIZT 7 o OBRE 2 AT, HiliiEE —HIcZ o) &, 2oRU—FErltATT
T E, 22— b BIHE)EKBERVEEDL VW) Z ENH - T, ZORFFITEA
L&D EESTEZICEHIIT. T

ZI T, EOMETIEL 070 RAE T ATT i, ZHUEROE V)N S —
BT LLEY EBESTh-> T, BEAIIT 06D TIKEZRLNT, BEAXMEZT
WHAESTEbThRA, £HFNTIRKRLELEZTE, EHTHIVHIZLT, 95
5 EAS5HBT AU B ZEE - TFo TR L,

INTERPRETER: It was a forty-five-day trip, during which there was a partial tour of the
Japan Productivity Center [for Socio-Economic Development]. | believe the organization has
changed its name since then, but back then it was called the Japan Productivity Center. All of
Japan’s analytical instrument industry got together to visit the United States and see what they
were doing in the instrumentation field—the Japanese government gave us permission to visit
the United States if we applied for the visa with that purpose specifically. Therefore, we applied
for the visa as an industry—as a group. Our visa application was accepted and we were able to
visit the United States for forty-five days.

So the representative companies were all very large: Hughes Aircraft [Company],
Honeywell [Inc.], Perkin-Elmer [Corporation], and Hewlett Packard [Company]. Only a part of
each company’s business was devoted to analytical instrumentation, as in Hitachi’s case. We
also visited some small companies that were developing analytical instruments exclusively, but |
don’t remember their names right now—I could find the names if | read the report from that
time, but now | don’t remember. In addition, we visited the National Bureau of Standards
[NBS] and other national research institutes during those forty-five days.

And after that, | took my own trip to visit some small and medium-sized enterprises by

myself. For instance, microphones also make use of the same principle and we needed a thin
titanium film for an infrared analyzer, so | went to purchase the thin film of titanium. Also,
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around that time Japan was permitted to build a nuclear reactor as long as it wasn’t for military
purposes. Therefore, | visited General Dynamics [Corporation], where they had a zero-power
reactor.

If you put uranium fuel into polyethylene and put the control board in that, although the
power is zero, you can extract the neutron from it. It was one hundred thousand dollars, which |
thought was a very good buy, so | decided that | wanted to buy one. When | visited what was
then called MITI, the Ministry of International Trade and Industry, and asked for permission, |
was severely scolded by them. They said, “What are you thinking?” So, after forty-five days
wandering around in the United States, | returned to Japan.

BROCK: During that trip, did you find further information about people who were producing
non-dispersive infrared gas analyzers?

INTERPRETER: Z® ZHtITOMIZ, RZEOMIZ, FEGED, /T 4 AR—T
IRIRNFRDIEBE ZAES TH - L2 AMMD T 2 ZONTH=2EHmE WD DI RES
A TL X 9D,

HORIBA: &2&H D £ A,

INTERPRETER: No, not at all.

BROCK: | understand that another member of the study group on the tour was a general
manager from Hitachi, and that was the beginning of the relationship between HORIBA and
Hitachi.

INTERPRETER: ZL T, &9 —2, KEMHEHADMEDOFIZHKFHNL TY = R TV
V=T — DRI EBMY SN T, FNNFD%O, HORIBA S AL
HBUERT & OBURICOR N o= LB WTWE T,

HORIBA: FLOfT & AN & DOERIZ, SoxZFWVWEL- LI, o7z ) 2&Z )L
DOEMRIZH S T2ATTR, £TZD Ry FvFx—T A P EFELTZDITZE DR T
LT, EHROEZE LTI, B TEARDELRWEIEDS AT, 4H HORIBA 73
VEoTRBNE, T, HMDRRED o, HYT7 7 R THE-2THWNDWNA LS
RN E VWS FEEZEZTCLE LT,
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Horiba (second row, right) with Japanese businessmen
during his visit to the United States, 1958. Courtesy of HORIBA, Ltd.

INTERPRETER: “#u, > 77 U ZAZ VO OFET, | .

HORIBA: > 77 U AZ)LTHEGEZ L TCELZITNE, WbhdDZFDOEBKED kv~
TvX =AM EHR L LEDIE, FOT AV BITH. 4 5 BBEORITHICE L
Tpolz, ZORRZ, HIYDOGHED., £HZO/NUGHERBAMESTH L X O 0
RN E R 720V §hia LT AT,

INTERPRETER: By that time, we had some business ties with Hitachi, Ltd. in the single
crystal business. But during the study tour, | was able to meet one of Hitachi’s top managers in
our particular business area. | told him that Hitachi should discontinue making small analytical
instruments because it was such a tiny business for them. 1 said, “Why don’t you leave that
business to us, and if you want, you can sell the equipment we produce under Hitachi’s brand
name.”

HORIBA: TEdH. HILIIARMBIIMED o< BT & EEFRRLAEFoT0nHDEH Y
F L TR, Z#7e5 HORIBA TE-TL Lk, TEDRDVIZHINLET T2 RTRY 720
EWH Z Ll om AT, HORIBA & HORIBA 75 > R CA £ Tito Clznbh, U
2bEH., HIRB > TWIHIXTNT T RTEBHEWEAI Mo TWNDH ZEIloiz
AT,
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INTERPRETER: Actually, | knew Hitachi had been manufacturing many things that they did
not want to produce by themselves. And because of that encounter and our little discussion,
Hitachi decided to outsource their production of analytical instrumentation to HORIBA, Ltd. Of
course, they wanted to sell them under their Hitachi brand name. However, since we were also
producing and selling those instruments under the HORIBA brand name, we decided to sell
those items under the double brand name of HITACHI-HORIBA.

HORIBA: THIF EMREANLIX, ¥ TNV T T2 RIpATI LIdSthdithE - TLk—
BEHRVAT, BEECREMICERKT > AT,

INTERPRETER: But at that time, it was unthinkable for Hitachi to sell any product under a
double brand. If that had happened, that would’ve been the very first case for Hitachi in the
history of the company. And the proposal of selling the item under a double brand was
adamantly opposed in their board of directors meeting.

HORIBA: TbHEdh, FADEZ AL HAR D Tt TRWVWA T, FHx DML EBHID &
CATRDIDNENSEXETINT T RITUROFELTE->TWH Z LT, M) DHEYD
HENWE LT, HE—F Ny 7T, ZOANTEE LA TT N, EOKRHI H LI
HCld7e <, S HNLE - T, HORIBA OPSih T b, T, HGHNZE WS T &
T, LN TKREEEZ LTTI4a,

INTERPRETER: On the other hand, HORIBA wasn’t just a subcontractor of major
companies, and so we didn’t want to give up the idea of double brand selling. So we had a
discussion with Hitachi’s senior managing director, who was the key person on Hitachi’s side,
about this whole issue and the project. But Hitachi maintained that even if they sold the item
under a double brand named, they wanted the name to be HITACHI-HORIBA. Conversely, our
position was to sell it under HORIBA-HITACHI because it was our product, essentially, and
this again caused a great stir.

HORIBA: T, ZN T3 » A< LWIFEIZIEY EIF ClATTR, £ LEELHMND
THEOR T, WHAHEHLOEZEED AN WE L TR, ZDOAN, S A, ot B LRt
ILTBEREVWSTEIATTR, TEILThEWD & KRIEBED TR
27D AT RmZ D (ES) 1L, TI 5 HITACHI by HORIBA & EFIE, Ziux
HITACHI 284727 ¢ 7 U T, HORIBA & W) EHEHD, %10 HITACHL > TWIH
OO NDS, ZH 0I5 ITENEL, BTUIMNIE LSE1E., kZEnlE )
WIS, s il T A, WA AT TBERIVN, o TEbhz,
FHIUTE IR, o THEST, 3B TENWELZEIRAE, TELIEIZOKAZHL
7= AT,
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INTERPRETER: The two companies were in a complete deadlock over that issue for over
three months. Then, a Hitachi board member in charge of overseas business affairs approached
me and said, “Dr. Horiba, you should go for HITACHI-HORIBA, and not the other way around.
When written in English, the second name implies that it is the parent company of the first
name. For instance, writing ‘HITACHI by HORIBA’ implies that Hitachi is a subsidiary of
HORIBA. Therefore, having your product under the name of HITACHI-HORIBA would put
you in a much better position in the overseas markets.” Having heard that, | gave immediate
approval for the HITACHI-HORIBA double brand name.

HORIBA: T, ZTDOHFEDO I X a 7 # X LMWz, BHY. OS2 B 720 AN
772 XA - T, HORIBA D124 HITACHL L5 L Z AT EH WD L 2 A7 D),
CEMEZ T2 SAHY ELZR, $H, ZUIS LzblT,

INTERPRETER: As a matter of fact, that strategy was very successful. When we produced
the English brochure for this particular item, there were many people in overseas countries who
had not heard of the Japanese company Hitachi. We received many inquiries about Hitachi,
which the callers assumed was a subsidiary of HORIBA.

BROCK: Was that device a water analysis instrument?

INTERPRETER: Z OB IIKGHTHDOEDTEST=DTL X 9D,

HORIBA: \WW°, ZN7ZIF T LIZ, bbALpHLH D E L, b E, Y
HILDMES TWT, HILH HORIBA HE-» TREE IS ARG IC LA TT, £
T, BN OAFEIIERHA Ny 7 LT, 2 HORIBA BMES L H I o7 A TT, DR
DVILHTNT T RTHES &, T, HYEOA U UFILpEhh & Ay HORIBA DA U )
JVEESRIX. BRSO G E O RV, BAEVIZ, HAILIXHANL, HORIBA | HORIBA,
B TE- TR0 &S CTHORIBA BME- T, FNIXE T NVT T RC,

INTERPRETER: Actually, that double brand was applied not just to water analysis equipment
including pH meters, but to all devices that had been manufactured by both Hitachi and
HORIBA until that time. With that strategy, Hitachi terminated their production of those items
produced commonly by the two companies so only HORIBA made them and they were then
sold under the double brand of HITACHI-HORIBA. On the other hand, equipment that was
original to Hitachi and that which was original to HORIBA was kept separate.
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BROCK: How did HORIBA'’s relationship with Hitachi effect HORIBA’s growth in the late
1950s?

INTERPRETER: TZOHMNSAEDOEEFZRTT A, Zid1 9 5 0 FREZ -0 IGHR
ERTS VDR ERBIZED L 5 e EEMEZFF > TWE Loy,

HORIBA: —&FFLUCA Y v ERHoT=DIE, WAAREMORIEE 2, %nw%iv
J ha=mw P ANEDOEEALEALT CIZEb->TWNW, £9THLFELADEZAIT
Z 95\ BRFSEN7Z & D vifgE E%mﬁwhfomﬁgaimﬁm%Mkamofw
AT E, MktE > WO BREStice b b BB ERE g2 o7 AT
T4, TNTED, HjﬁﬁiﬁfwfﬁyP%%éﬁemaﬁ’\Hi@%K%A
NT, HRZEE S A0S — EA L TTT, ZHNOBGREMIZ 572 AT
T4, TRETIE RV, Wb BRI,

T, £9FT5ZLI2E>T, HYDORICHRMFZERT & D> B SEFZEET DO RER & 0
ILDN, bHAAVEBENTZTETIE W TTN, ZETEZDL0LH5 L. £b.
k&i%é%%off%ffm ZOVOIHEHMARLH A, Zo8BAINDE, FxD
WFZEBRFE D4 BHIZ BT, H¢®&mﬁﬁéﬁot&w9;&& i% Sk, i
R ﬁt&% HYXLDT T 2 RiX, b0 &, RIKEMSEHC L Cid, HAZ
N HARDOELREFE CIIRAKDOEMHT, £2 @%@%ﬁtofwﬁ_kf\hﬁﬁf%
72 L. FRCERBAR AN TIE, Ro1F0 BN, Bh#EStRATEE NS 2 LT, &
OEFNZIR STz W) T EiX, ENCTERAIZE S TT T ATLIZ,

INTERPRETER: | can cite several advantages that we got out of our relationship with
Hitachi. | think the greatest benefit HORIBA got from that relationship at that time was the
opportunity to share in some of Hitachi’s research and development [R&D] resources and
technology. In those days, there were various materials-related technologies—for instance,
more and more focus was being given to I1Cs [integrated circuits] in the electronics field—in
which HORIBA had no particular R&D resources.

Actually, Hitachi possessed various technologies that we wanted to take advantage of,
even by that time. However, short of our being a subsidiary or an affiliated company, Hitachi
would not have disclosed any of their R&D intellectual property to us. With the development of
the double brand strategy, we accepted their equity investment in HORIBA and they sent a
director to our board. We became an affiliated company of Hitachi.

This business deal finally allowed HORIBA to tap Hitachi’s R&D resources in their

central research laboratories and their other smaller labs. Of course, it was not free, although
there were some things we received for free. There were certainly some R&D resources that
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HORIBA was willing to purchase from Hitachi. In any case, that was the greatest advantage we
received from that relationship.

Further, Hitachi was well-known already among the specialists in the electronics field as
a giant in Japanese industry, and so having a business tie with such a company added much to
our company’s credibility. And financial institutions gave us more favorable conditions for
borrowing and so forth because of our business ties with Hitachi.

BROCK: | want to go back to discuss the first analyzer you designed. What were the
applications for it, which compounds did it measure, and who were your intended customers?

|MEWWEER#%&@A IRIMER D TT AT EEEICSI HIR D O TR, WG S A

WERER S o2 —FBEBAD Z OFRINRETT ASHEB OIS EFE VNS DIFE H W HFF
2ol TLEIDY E92NH Edar Ry Regf LIZEEE S7-00, 5
MEIZFDOXRRLE L TEZLNHLS LS 2TRHESTEIATT)N, 2—F—jFLE&Hn
ST ZAESTZATL & 9D,

HORIBA: Ziuidda, dRIMBRAT A 3T dEE D —F DR E WD DI, ~"A A — RL X
R A2 50 TTi, o T, D —FHDITR->TH LI ELEEDIE, AR
e gs, o B e B, ZREHELTTTR, ZLTEOHD, REEHT ADEN
5. HifEEE-> TV O D, BT DHICEERFEE W > T, R AZHTOIT T, o
TEOWHY BLEHL BERETDE,. MOT 7T 4 T A NGNDHDT, ToL09
%%i#ﬁgﬂ4zt—%ﬁhfﬁm HAI v~ N7 74— D TIEEHLR
CEAFT I TICE D, OV D EESoTESEHE LTRY L,

INTERPRETER: The biggest advantage of the IR device was its high-speed response. So the

first application | thought of was to use the device for testing human lung function by measuring
the exhalation/inhalation of oxygen [O,] and CO, [carbon dioxide]. The inhale/exhale action in

human breathing occurs too rapidly for gas chromatography to measure, so | intended the device
to be used originally and dynamically for testing lung function in medical institutions.

BROCK: Did the development of that IR device encourage or influence your decision to return
to school and earn your doctorate in medical science?

INTERPRETER: T. A[MODOfitgrE., WMAKMRzitdEWo ., TNEBBELL Y &£
OEPEIE, WS IARE 9 —ERFIIELNLT, EFELEZ2BIRVIZRAINVI 2
k%&mémt&ﬁkﬁﬁ% LTWAHATL X DD
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HORIBA: W2 REHR 72T,

INTERPRETER: No, there was no relationship whatsoever. [laughter]

BROCK: Then what motivated you to return to school?

INTERPRETER: TlX, EFOWVWHEMETCRETERELZ LD LIZR-2T-OTL &
D 7

HORIBA: ZiuZ, 72< SARFOANMZMFERIAATTT 1A, H/h, ARYIZHFEMEZE
o=z, BHIZTHODPWRS THELS SAAMNEATTR, £H, T 950V ) EHFA,
PETRKEDLR AW TWZZ SV TW =D TTR, BxRIRAEDANEESHFRT
T, ZOFREOFRRKAE L, FNICH & REEIITo T2 AT A0 AERIT R
720, HAWVITIFEAEDAND R X —%FfoTWAATTR, b ILFMEHTZA
X, L0, EEE & Mz N, [BEFEE O,

FH, HORIBA (2K 6, i R Z—EB/pneE, REETI NI ¥
— E WD TZOITHFZEATIC ANTZD . HAHWVIIKRFICH E LT R X —Dim L ENE
0540 TT, Th, 92 bid, HORIBAIZZARZ ETARMBNRNTT NG, TH
E9H K7 X —FBNR N2> TXAIE>Thb, Led ) bothHEzs, BHoxX
STWAHHEHETRIZ X =D 72 EZ N> TWH Z ET,

THICED, VoI r U RZ LD ANEHEFEER-7- L, pH 2o
TWEABEINTZ L, £FARATESL D AD, HORIBA DBAZE & DVEFEERED AN,
K7 B —%Eo7-ATT L, T, FHONIHEFT, [FLERH00, BEHL BN - TE
STEHLATENS, FABLMMNI SR B b,

TSRS TInD, BRE LR ATTITE, LICKEi> TV I D
DS T LEoTebiy T, BEE L2, RU N7 ¥ —%2FDI1E 9 23 THLD DX
BHLARODLL, RS TV E, MO HTIZZE 2 T L CTESEICH
L7c, CEFHELEEZER-7, THrb, BERICEHERH>TZDIT TIERY, K74 —
EWDHD %, EFEHICH LA T,

INTERPRETER: Even though HORIBA, Ltd. was still a very small company in those days,
we had hired many graduates from good universities and they were quite satisfied with their
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work here. Of course, those graduates occasionally encountered their classmates, some of
whom were working in major companies and some of whom were already in very good
managerial positions. Some of those large companies gave their better employees the
opportunity to return to a university for further study or to earn their doctorates. So most
graduates already had a degree—qraduates from the Faculty of Engineering had a doctorate of
engineering and graduates from the Faculty of Medicine had a doctorate of medicine, and the
like. In addition, some large companies would send their employees to their research institutes
for advanced studies, to write their dissertation theses, and to earn their doctorates.

But in HORIBA'’s case, we didn’t have the luxury of sending our employees back to
universities and so forth, and so some of our employees complained because they were unable
to get a doctorate degree like their classmates who worked in larger companies. So | decided to
encourage our employees to get their doctorates through their work at HORIBA,; in essence, to
get a degree doing something related to what they were doing during their day jobs at HORIBA.
Certainly, the graduate student working on single crystal development was able to obtain his
doctorate in science, as was the employee working on pH meter development. Indeed, several
employees earned their doctorates, especially those who worked in the development department
and the production department. To encourage my employees to return to college and earn their
doctorates, | told them that | would take on the challenge and earn my doctorate. | asked them,
“Why don’t all of you do the same?” So | had to get a doctorate in something as well.

At first, it seemed only natural for me to earn a doctorate in science, being that | was a
graduate of a natural science department. But by the time I had made that challenge, one of my
employees, Oura, had already earned his doctorate in science and I didn’t want to be the next
person in the company with the same degree in science. Therefore, | decided to change the
theme of my study to blood analysis, write a paper on blood analysis, and receive a medical
doctorate. My goal of earning a medical doctor’s degree was not at all motivated by an interest
in medical science.

BROCK: Did you become more interested in medical science as you worked toward your
doctorate in blood analysis?

INTERPRETER: S UIXERLIZEL BN H > T-DIF Tl n) Z L7 o7-AT
TN, TR CEEAY 5T, HDAIWIIMIEOHT O E 72 S B/, D
EZOBLEWVNIDITKY ERoSTEXLEZLWIHIKETL X 9D,

HORIBA: 9 A, T2 Eno=D & Yo — k2 BRI L T, £4
Y. BRI A E WD b OO & EEEE W D DL, 1IZEAEBRROY A =R
TV EHN 2 WVIEET TV DT> TWH Z 2 &2 FOMEY F L1,

89



INTERPRETER: Yes, | became very interested in medical science, and even today, | am
always amazed when | consider the great mystery of various organisms’ functions, including
human beings, which are still too complex for natural scientists to understand fully.

BROCK: Where did you earn your doctorate?

INTERPRETER: ZDOEFOMELFDIZ I RATTN, ZHIXELLDORFT,

HORIBA: Ziuid, FANSIERIRFETHR LE LT, R Z—@m3 &M Lzoid
FERKFTT,

INTERPRETER: | studied for my doctorate degree at Kyoto Prefectural University of
Medicine. | submitted my thesis and received the degree itself from the Hyogo Prefectural
School of Medicine.

BROCK: Please describe the focus of your blood analysis research.

INTERPRETER: Z O 5@ D MK Doy DA LD E WD AT, KE, B
O,

HORIBA: Z I Td 4, EHIMEOF THRICMERA T Eh, MFENRNAA
RN L TCENDT 7T 4 B D012, FF@EITENZZ pH O£ & D
BEEDOEALENFHDATTN, ZORINERZ LTERFHIZEN R T 5 AT, T,
WML D ETThR, TOROELTHLHS T, TORISERD DN, —FHIEIZH S
HATT,

AN ATHMIKTIZ T 72 LIS, WAWARIRIE, £H TR, TR
RWANIE S Z D WIS DO TR, FATENE TENICHER S LT
AT ES, MRIMESHF 9\ D) Z LT ETATR, F82E2—EOEDNE,
MRICEZ 72720 ThE L& LTI T, TTnrb, BT, (%80
EENT &V ) b OE MR ERRIZ LI L, FRCmEEZZICLizE, £HTH50H D
DR, OO H DT,

INTERPRETER: The core of my medical research was blood and, in particular, blood serum.
When examining the activities of blood serum by dissolving it in various solvents, we usually
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measure changes in pH and conductivity. Heat is generated during the reactions between the
serum and solvents, and sometimes the temperature change caused by generated heat is the most
sensitive way to understand the changes occurring during a reaction.

Not limited to blood, this analysis may be applied to other liquids used by industry. My
ultimate goal was to use that technique in industry, but in order to generalize my theory I simply
used blood—Dblood serum in particular—as a research target. Hence, with blood serum, we can
grasp what is happening by analyzing the thermal change that occurs during the chemical
reaction. So while blood was the sample I had chosen for my research, I was trying to apply the
theory to industry in general.

BROCK: How long did that research take you?

INTERPRETER: KAKZDMFZRICIFRH & L TR, EN B0\ o 72 A TT D,

HORIBA: ., BRI T — 4O TRl Ea D=0 14, T4 V)
IxTd i, _miﬁiﬂ®ﬁxﬂm B INE DOHFSE m%fim% FE o= A
IO ATT R, D BOBRBEIE Lz, BNZENTENL L& W) DT T
ﬁ@wfﬁie WAWNAZ I EFRT, B H LAWKIGNI WD R > Tl
RELZZICHBESEOWRIPHTEZ, H. TNRLDLOBRINR-TeZ &R0
HEEAT, T, ZOFAESLoTRE I DS, TTMhoAFY Ui, b OBk
IZHoT=blFTT, T, EEEFNEZMEE RIS T2EWVWH Z & TT,

Horiba and his father, Shinkichi Horiba, in 1967. Courtesy of the Horiba family.
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INTERPRETER: It took one year to gather concrete data and incorporate it into my thesis.
However, the idea itself originated before | undertook my research. It was actually developed
by my father, Shinkichi Horiba, and he was awarded the Cultural Merit Award from the
Japanese government for his research. Interestingly, | hadn’t considered my father’s work as
being related to my thesis. | was just trying to find literature that displayed a good reaction and
by chance, | found my father’s name among the literature. So the original idea was there, but I
used blood as my own research target.

BROCK: Once you had completed your doctorate, did that experience lead you to develop new
medical applications for the infrared gas analyzers and did it give you ideas for new medical
analysis products?

INTERPRETER: £HZ DX ) R THEZ 2BV 272> T, £ZDORBRAN—2R
&7 THIZITIROMNRD T A D5 5 b o LIEROGBH CTIRHLTWI 5 &0, b
LI T, ZOM 3 STORBMNN— 2 L /e o CTiio I O3S 2 BI% L
THEIENS TV TATTIZORB S TWNEFE LD,

HORIBA: £HEMNHTT 4, £b pH 2o 72FFIC, D pH LW o DiE, 32<
RoFV AHICE > TRERZ EEDG, KD pH ZR] D &1, HDWNEpH E T 7
LI, PO2, B AICMiEDOTICEENTWDHEEFE R, PO2 > TS HATT T LA,
ENNH, PCO2, DEVMEOHFIZEENTWDIRBITADELZ L Z LIZL->TE
DNDREFIRAE > TV S DIFFEFIZR L 302D,

FONIA—H—=EAH L LT, £HIC. ThalfEoT-ATTR, T, £
AND T EMD, BOSHTBEEZ L ITT > THUNRWERRH >T-ATT, Ho
T2 E, ZNEHL ETTHONME WD Z EICHENH > TRERNTZF 72 F 1R
ol nWHZ T, ZOAMEVI DI L TIEIZIH A E Y BN 72T
T8, Th, R—=I X =L EMWol=L&IZ, ~EWAAREREN, AMOFEHW
ANARFRL CTHIZH, EATHRWVEET, EERATIFEALEG > TRVWATT
R, BholXOBEELEE T T, ARYICABENDIFTITNnHEDEE NS Z &
D, ZTORHI-Z Y LN oT-ATT, Zhnn, o E0 AEWI b0 R 5 H
MNEDL->T-ATT 1,

INTERPRETER: When | was involved in the development of the pH meter, | knew that
measuring pH in the blood could tell one much about human health. By measuring the PO,
[partial pressure of oxygen], the oxygen in the blood, or the PCO, [partial pressure of carbon
dioxide], the CO, in the blood, one can tell how healthy a person is. So I decided to develop the
pH meter for that purpose specifically.
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From the beginning, there was an inseparable relationship between my development of
analytical instruments and the medical field. However, | was interested originally in analysis,
and I chose to analyze blood. | didn’t have a particular interest in the human body or the human
being itself, but during the course of my studies for my Ph.D., | came to realize that the human
body, its physiology and function and so forth, was quite amazing. | recognized that even
physicians and doctors did not truly understand everything that happened in the human body.
So, having realized those things, my view of the human being changed greatly.

BROCK: In this same period of the early 1960s, the Ministry of International Trade and
Industry came to HORIBA and suggested that your firm use your medical gas analyzer
technology to create an analyzer for automotive exhaust. Was it common for the Ministry of
International Trade and Industry to approach a private company for a project like that?

INTERPRETER: F ®FEIFFHIICTI 4, 1 96 OFRofEEZ EBnETITn L,
HDOYEFOEPEL DITH T3, HORIBA SADFIChbIbSHAWTE T, TDE
TR DT AD S Hres % R OYET A DREIEZIRNTEA I E . ZOEINORE %
LTCHELARWEAIMEWVNI T T 7 —RHoE VNI ZERATTN, ZOLHITH
KROBUF, EIEA D LD 2, REOEEICOIOET 7V a—F % L THINBER L
TFIWVWEEIEWVHIDIE, I HDHZ LA TT D,

HORIBA: £, FOKMEII T, FOFvarrryad=r hevnlc, 0
WAWABFO—EBOMSE & 0BT &2 RAEZE L KRS 5 & £ HESLOMIEFT T
—fEIZReD EMTT R, FHTHIVI LT, BDHEESIATTN, £HFrxrn L~
NDEH 7, WhbdHHU/NMEET, ERRTTT R, 0T HIH A2 OFEMTOBR%
FEZ R T T, 22O OHELIA LSRN, EWnH ko tix, £%9
WD ZEERIEFICDR VA LR 20 EBnET R, HDOVITERERR DB TReoThH
N LitZewy, FAE, Fex BTl D b2 o0 X972 LITEW=FEDR
72N TTA,

INTERPRETER: For national projects, the government may contact big companies to develop
technologies jointly with the national research institutes. However, we were classified as a
small and medium enterprise and it wasn’t very common for the government to approach a
company of our size and directly ask for help with technical developments. It is possible that
the government might have contacted some small companies for work in specific areas before,
but I am unaware of any such instance in our field.

BROCK: Do you think they came to HORIBA because of your unique technology?
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INTERPRETER: EWICIIBRUWERI N =— 7 7277 )0 P— %o TNAEME &
I ET, BEABADIEIMNST T a—FNboT-t WIS HITEHSTHS LS WET
AR

HORIBA: HrzcFD7Fuy =7 &R0 T AN, %ofbﬂ4x€~Pfﬁx%ﬂ
D7z, LOBIEMRIZEFV 72V, EWVWH ZETIH—F LWL, Do T
WA REEHIEZRD S DN O 0> CE 72 ATT 4, T, ;hii%\%ﬁm%m;
59 L TTh, AEOMRESRZWR > T, £ L TUREIXFIRIZITE, RY I8, &K
DHFTERREEL TEDHER T A2 H LT 50T T,

TEnb, Vo2V rEoT, FEBRIZIEFOREN ER->TET I L,
AMIRIKF L ZELR AN T, T TRBES LTHERT AL LTWD G, B s
LT, IRENMEWSIEDE WIS TH > T, &< AMOIEDFER ZF > T D &
NIZRE &V 9 OIEEARMIZFEIE A TT, THRIIINEs &, ZHiEfEZLS
o ATT, T, ZHUIKRLEZRGE EBWET I,

INTERPRETER: I think the person who visited us had been looking for a high-speed gas
analyzer for his project. He was researching the various gas analyzers available and found our
respiratory measurement equipment. From a physical or chemical point of view, although our
body temperature does not rise when we inhale air, a sort of combustion occurs in the human
body and we exhale a sort of exhaust gas.

So the theory works the same for the combustion in a gasoline engine except that the
temperature rises in a gasoline engine. Specifically, when the hydrocarbon reacts with oxygen
in the gasoline engine, combustion occurs and an exhaust gas is produced. So he found that the
analyzer worked well for the automobile emission analysis, which | think was a great find for
him.

BROCK: You’ve written also that you didn’t think that it was a very promising idea for
technical concerns that you had (2). Would you tell me more about your reservations?

INTERPRETER: 7272, BAIBGEENZOEEBEZIZRo72 L FIX, bro b
WD X o ELERFTNH > T, BAFTVALLEWIZIT LR 0A L0 ER
B2l VW) S IIRIZBEZIZRZR>TWVWAEHIRATTIFE, ZRUEEH> W
VEFESTZATL X DD
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HORIBA: FAlZ4a, ZDOEZMFET HRHI, THAMOEORET HATENG, TH
DOREE R, ZHoWVH 2 EbboloL, ZiveE ., O TEDIHFEDZ DIEFIIRGE
TS X OIZERFH Lz T D, BEIEO GEEOHER T ATV 9 Old, 5V HE
HATTR, EHEFZHOFERLEREZFHLTL Lo TERA L, 290V BEHRO
HEHIL CTRVWARE LW HET, £hlio7-A TR, TARERLOEHE-STIN
Hig, b,

FEIDHICHET ATV O DX, BEVHEOPET A F, A T2 L ISRV EL
T, BlIZZARTT L, ENNLAINE —IVHRIENREONRTELEL & T
DIFTT L, TEFHEDIDIIRBIZENWRFTTHESTWDLNE, 2REHFLC
IHTEHE o TREKE D DT R ATT 1, BRI T LOWWR AN ZE > T D A
STE-T, WioTATT LA,

INTERPRETER: | was concerned because we had developed our analyzer for analysis of
reactions in the human body and it was intended for use in a hospital, which is a very clean
environment. However, emission gas is very dirty and contains soot, tar, and many other
impurities, and the analyzer has to be used in a very dirty, impure environment. So, | was
reluctant to allow the analyzer to be used for analysis of dirty emissions in a dirty environment
when we had intended it to be used in a clean environment.

BROCK: Even though you had expressed disinterest in this possibility, your colleague, Dr.
Oura, thought it had some promise and developed an automobile exhaust gas analyzer [MEXA-
1] on his own. Would you tell me about Dr. Oura and his role in the company at that time?

HORIBA, Ltd. company meeting in 1968. Masahiro Oura isin
the center of the group directly under the blackboard. Courtesy of HORIBA, Ltd.
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INTERPRETER: I AEHHIIHEVEV QA TIER->ICbELLT, KfisA
DIFHNTTH, FEFICHELEFLBE2IC>T, THY TEOHEN Z2DREHRA B
BRI EBERVLILTVWAATTITEYL, TDOYRFO K S A DOEENTORE,
FIRMEMIEARTE S0 NS Z EE2BEE L2V TN,

INTERPRETER: I think at that time Dr. Oura was the manager of HORIBA, Ltd.’s
development department, which was where the original analyzer came from. He was trying to
create a cleaner environment to lead the dirty gas through the analyzer, so maybe filtering was
required. | believe Dr. Oura and two or three other people modified the analyzer so that it could
be used in a clean manner, thereby creating the automobile emissions analyzer.

Of course, there shouldn’t have been any budget for that project because | had declined
to undertake it. Maybe Dr. Oura got some money for development and they made it. But one
day I found the analyzer and | became very angry because they had disobeyed the president’s
orders.

HORIBA: ZN T, EHIZBEEEIELALESSTZATTN, £HEHE 2,3 A D
RN Zdet B L EAEREO LR L EIBXLATTIRE, L3
BENET I, BRT, SHEEIVLHFA LTSN TEIDITRATTR, TNT
BEIL3BRBNDATESTZHFHFLTRA D EWVWH T E T, GENRSL L7z T &,

INTERPRETER: | had told them to stop all development of the emissions analyzer, but then
Dr. Oura and the other staff on the project said that the analyzer was needed in Japan greatly.
They asked me to bear with them while they sold three units, and I responded by saying, “If you
can sell three units, go for it.” [laughter]

HORIBA: #1130 H720 ., 3005720, 3000720, 3 HEICRY, FAEAHZ
TWo 7= AT9 43,

INTERPRETER: Soon, our sales figures for that instrument rose to thirty units, and then to
three hundred units, and then to three thousand units, and then to thirty thousand units as the
demand grew larger and larger. [laughter]

BROCK: What did you learn from that experience?

INTERPRETER: TE DN B LN EINDO XL D72 b 01xH 0 £90,
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The MEXA-1, HORIBA, Ltd.’s first automobile emissions analyzer. Courtesy of HORIBA, Ltd.

HORIBA: 7226, fLEOFEIXHEV HL 22 &,

INTERPRETER: Don’t listen to what the president says! [laughter]

HORIBA: &, #REIZENET T SR, oo iE 2Ly, £4
VI—=UrEtnia, HAEWEITFTUNR=T U EMN TILLNRWREWN) DER S THh
L, ol Zn Lz, TEHEDI 5285720 E W ) AInzg] >3- TL
LTI, MIZTHHEZXD E V) DI, MiRREE. MICbFEXRNnE NS Z &,

RoNLV Fex GRS TV DI, HEPIZ~Y—FTT 4 7 5T ) DITNEER
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STWIKIR~—FT 4 U ITHRDZATTIFE, &<AV Vol Hil
WEHZ 72 b DD~ —4TF 4 72N D DlE. EHWROEMED~—4rTF 4 o
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WhHE, FRROLRITIZ OV FEITHEN TN TV H AR TL 5,

INTERPRETER: | learned that if we had a product that was the best in the world and was
globally unigue, then there would be a consumer in need of it somewhere. There’s really no
such thing as an instrument that can be used for everything—if it can be used for everything,
most likely it can’t be used for anything at all.
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So in the field of analytical instrumentation, we can do some marketing activities with
our existing products by reducing the price or by changing the design slightly. However, | don’t
believe the ordinary marketing process works when we create an entirely new product based on
new and unique concepts. In that situation, | found the best thing to do was to announce to the
public that we built a new product—that we have it and that it is unique—and then just wait.
Eventually, someone who really needs it will appear.

HORIBA: 7226, ZORIIRKIED~—rT 4 7 VI DL, BESAD=—X%
FARTERINVEN) OB~ —T T 4 TIRATT R, BENZ DWW YBEK
LW EF o RFICIEBEICEA I ED > TWHATT R, b, %Eiﬁ#ﬂﬁ%&
WTELRER- & LTAITE, BEEBRMIZMNIrZL > TWnWAHblT L, T, B4
FODORIZIEZ O VOINRRLVA LR RNTT N, 2oV Onbdbs &, &’o/wi
TOVISIIELETE-TE-TIHLOMEEL T, b, TNRAE., TNUNFEL
TR Lo TeATE STV D L ZAE TN, eI b OHEE STV D
DX, ~—7 v FTHRLHEZLOTWIDITEHELWEE S AT,

INTERPRETER: Usually, in marketing activities we are trying to grasp the customer’s needs.
However, once the customer declares a need for something, the product has been made already,
in most cases, and nothing else can be done. So, | think before a customer expresses a need
publicly, he or she has already a latent idea of what he or she really wants. So from our side, we
develop a product that might be advantageous for our customers. If we present something like a
new instrument, the customer might realize it is something he or she really needs and then
purchase it. So I believed we should start developing products with that in mind.

HORIBA: BEDBEOHPIZENTE T AVIAD Do TN DN, ZInbORAT
EEBLIATT,

INTERPRETER: So the extent to which we can get into our customers’ stomachs will
determine whether we win or lose. [laughter]

BROCK: At that time, HORIBA, Ltd. was known primarily as a developer and manufacturer
of pH meters and other analytical instruments. Did that make it difficult for your company to
develop consumer relationships with automobile manufacturers?

INTERPRETER: %H§ HORIBA & A DX H 1L, pHEFTT &2, Z DM EHAIZS B4R
FIZRoTH LI, FOWVWIRETH-TZE W) Z R ATTN, ZORRICR -
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INTERPRETER: Yes. As | mentioned we already recognized the potential need for such an
instrument in the auto industry, but as we tried to approach major auto manufacturers in Japan—
HORIBA had no previous experience with the auto industry. Also, our company was small in
scale, relatively speaking, and it was difficult for us to get them to express a concrete interest in
our technology.

HORIBA: 7t~ T, fiE. EENHDVE—EORNLOFZEFT & A, HDHWITHEIEH
S BHIEEHICT A FICE > TE X275 T KABARTAE WO DITIFEEAEH
nEHFATL,

INTERPRETER: National institutes of research or privately run research institutes bought
some of the devices. Also, the research divisions of some auto manufacturers purchased some
of the analyzers to test, but no substantial sales were made.

BROCK: So what lead to the large growth of that market?

INTERPRETER: T TlL., &9 W TUHNLZR e h5e ) EIFSEs By s 7
Mmolzlt W) ZEEEEIATTIE, TR LT, KigIZTRNnNb K Iz
EWVN)ZoMTOETIIMINEELES72DOTL X 9D

HORIBA: HATIZTI 7, e OfFEE2 B B2 O Ly &l
LT, R —FRE M, $HRFCeY YoV ADRAEy JIIREIND
Ko, BEIEHER AT AL WORMENRKE T EFoNTWnET AU I~—27 v K
LEZITHRE Yy 72 =% T, 2D 3 0DSFEOBREKRICFREZHLELT
A2,

INTEH I HOLDOBIMORHFEDT =2 bikoTc b, TH—EEmZ > T
TWNWEWHZET, EHTRA L FBENELLLAT, ZRTT7+— &P =TV
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INTERPRETER: We determined that it would be difficult to achieve rapid sales growth in the
Japanese market for this device. But back in those days, air pollution caused by auto emissions
was already a big problem in major U.S. cities, like the smog problem in Los Angeles. So we
sent letters to the R&D divisions of the three big auto manufacturers stating the performance
characteristics of our instrument. In response, they agreed to meet us if we brought the
analyzers with us. So we made appointments with those manufacturers and went with our
device to visit the R&D divisions of Ford [Motor Company], General Motors [Corporation], and
what was then American Motors [Corporation]. We met with members of their research staffs
with the equipment in hand and explained it to them. That was the beginning.

BROCK: And did the response that you received on that trip lead you to establish the joint
venture with Olson Laboratories [Inc.]?

INTERPRETER: T, ZTOBRIIET-MIZ IMEDOWAAR N E — 2D L LT,
NI THRT RN =D a A hR_RUOF—ZON>TN ATL & 9D,

HORIBA: D, —hZ D 3¥EFLoar 27 by Tal-LEMC, £, BEMEL
LT, FxiIT7 AV DIHE 72072 TIND, TFOSELR0EINZE I N H A
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TN, BRI e, TAVIOWEEZE I THP- T EN34E B
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HT, ANV EFEALT, SR TATTA—TATTA—DFNL Y R Y RoT
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INTERPRETER: Right. Through that visit with the three major manufacturers, we were able
to establish contact with the future end-users of the device. The device itself was very well
received by those three companies and they decided to adopt it. However, they could not adopt
our device officially until we had a specific plan that detailed how we would serve them in the
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local American market. Back in those days, we didn’t have a base of operations in the United
States, but the auto manufacturers had to be provided with the after-sales services, including
maintenance and technical consultation.

Then we found Olson Laboratories, which was a spin-off company established by Mr.
Donel [R.] Olson. He had worked previously at a gas manufacturer and his company was
measuring auto emissions and exhaust gases upon the request of the manufacturers concerned.
Therefore, that company looked like a very good partner for us to serve the American auto
manufacturers in their local market. | discussed that idea with Mr. Olson, and we eventually
decided to establish a joint venture named Olson-HORIBA [Inc.], with an equal share in its
ownership. And that was the beginning of our business in the United States, our first American
base.

BROCK: Around 1967, you launched the company’s zero-defect initiative by literally kicking
a rugby ball with the initials “ZD” during a staff gathering. Would you tell me about the
importance of quality manufacturing in the development of HORIBA in general?

INTERPRETER: FHEZ DO, 196 T4 -5 TES I TWETR, FEENIC
tresr s 7= NEBZRBRIS oL, ZORBRIZ, ZDEWVWI A =T ¥ DOV
T =R =NV EALZ Y TNRNE Lo b IAOHRIZED ANDHE, EWHET
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FID,

Horiba and Mikiko with Donel Olson and his wife, 1971. Courtesy of HORIBA, Ltd.
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INTERPRETER: The fact that we had started to do business with auto manufacturers drove us
to change our basic attitude toward manufacturing. Before we entered that market, we had been
manufacturing analytical instruments that we did not intend to be operated three hundred and
sixty-five days a year. On average, | would estimate that our instruments were used one or two
days a week—of course, that figure depends on the device—and at most, less than one hundred
days a year, including holidays and so forth. Moreover, those devices were used for only two or
three hours a day. So, in essence, an average instrument would have been in use only 10 percent
of the time. As a result, those devices were not designed or manufactured for constant use and
therefore were not durable or reliable enough for such strenuous operation.

Up until that time, we had never received any complaints from the customers of our
conventional devices because they were used so infrequently. But if our devices were going to
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be used by the auto industry—not in the closed environment of an R&D department, but in the
production lines of automobile factories—then we had to make those devices durable enough to
withstand being operated for twenty-four hours a day, three hundred and sixty-five days of a
year.

Further, auto manufacturers could afford to allow us only two full-day, thorough
inspections per year. As | mentioned, although our conventional products were used typically
for only 10 to 20 percent of a twenty-four hour period, we expected the auto manufacturers to
use the emissions analyzer for 95 to 98 percent of a twenty-four hour period. That challenged
us to shift our efforts dramatically toward the reliability of the products we made. It was no
longer good enough just to assure a reliable and stable level of static performance.

So that was the reason we kicked off the zero-defect initiative. Although it was named
zero-defect, it would’ve been next to impossible to eliminate the defects in all of our products.
Still, it was an important goal to strive for, so we named the effort the zero-defect initiative. But
even under this campaign, it was not easy to achieve such an important goal in one leap. So we
decided to introduce a three-zero-three-zero campaign. The first two numbers, three-zero,
meant that we would decrease the defects by 30 percent. The next number, three, meant that we
would reduce the defects by one-third. Then, the number zero meant we would reduce the
defects to one-tenth of the previous level. And eventually, we would achieve zero—real zero.

BROCK: Has that emphasis on quality manufacturing been a focus of the company ever since?

INTERPRETER: Z OHfLEICEITHMEEMR & V) BT, ZNLRET - &G RIUE
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INTERPRETER: Yes, that’s quite correct. And this important emphasis on production quality
was then applied to all of our analytical instruments, which improved their reliability and made
the customers of those analytical devices quite happy.
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Horiba receives certification from the Osaka Stock Exchange. Courtesy of HORIBA, Ltd.

Before the introduction of the zero-defect initiative, all of our customers more or less
accepted the quality standards of our instruments because everybody purchased instruments of
equal quality and was treated equally as customers. But, as the more stringent level of quality
was introduced for the auto manufacturers, we provided it to our other customers as well. As a
result, HORIBA, Ltd. experienced a dramatic cultural shift, a revolution so to speak, that
resulted in a more rigorous emphasis on quality and reliability and led to the better performance
of the company as a whole.

BROCK: Soon thereafter in 1971, HORIBA, Ltd. became a public company listed on the
Osaka Stock Exchange. What effect did that have for the company, both positive and negative?

INTERPRETER: D4 <. AL 1 9 7 1 FITKEDIT 5 \ZIRIERIWERT S L3 &
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INTERPRETER: Yes, | touched on this just briefly. Since the day | founded HORIBA, Ltd., |
always assumed that we would achieve an IPO [initial public offering] in the future. Therefore,
everything was well-prepared beforehand and it didn’t require any extra money or work to
prepare for the IPO at the Osaka Stock Exchange.

There were various positive effects as a result of this event. | was finally able to repay
the debt | owed to the initial venture capitalists who kindly invested in the founding of the
company. In fact, the share price at the time of the IPO was several times higher than the share
price when they had invested out of their pockets initially. And of course, the share price of
HORIBA, Ltd. has continued to rise. Through this IPO, the name of the company became more
widely known in society in general. This social awareness of our company made it a lot easier
for us to hire graduates from various universities as new employees, leading to our company’s
credibility in the eyes of our customers. So | think everything was quite good. And as | said,
the IPO was an achievement we had planned for since the very beginning of the company.

BROCK: That same year, 1971, Japanese automobile exhaust regulations were instituted more
quickly than expected, creating a high demand for the portable MEXA analyzers. Would you
describe the effort to produce the MEXA analyzers to meet that unexpected demand?
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INTERPRETER: That was the first chance for HORIBA, Ltd. to mass-produce the analyzer.
Before that, the maximum size of a lot had been around fifty or one hundred units or so. We
needed to produce ten times more than those figures because of the new Japanese automobile
emission regulation. We had to do a lot of research to figure out a proper mass production
method because it was our first experience producing such a large quantity of instruments.
Further, most businesses in the analytical instrument industry had been producing only a small
quantity of products in a large variety. Producing one thousand units per month was quite a lot
in our industry. Hence, we couldn’t find any mass production examples in our industry because
no companies had ever experienced such a large production volume.

HORIBA had to achieve only a medium level of mass production, although we weren’t
trying to produce several tens of thousands of units like the home appliance, television, or radio
industries. We made restorations and | think it was our ability to make a high-quality product at
a comparatively low cost that enabled us to earn a large share of the analyzer market.
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INTERPRETER: Another large problem was that although up until that point, only specialists
and experts who understood their purpose had used our analytical instruments, but in the
automobile industry, people who worked in maintenance plants or as laymen in the field were
using the analytical instruments. Those people didn’t know how to use our analyzer properly
because they had never used such precise analytical instruments. They were being very rough
with the instrument and even kicking it in some instances. Further, when analytical experts used
it, the analyzer was brought very carefully into a very clean environment where it was used. But
the automobile manufacturing facility’s environment was contaminated with exhaust gas and
dust and was very dirty in general.
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As a result of these problems, we needed to change the design concept of our analyzer so
that it would be durable and reliable when used by laymen in a dirty environment. In all, I think
the challenges those problems presented were a very good experience for HORIBA, Ltd.
because they forced us to improve our analyzer so that laymen could use it in the future.

BROCK: Did the advantages you gained by scaling up the production of your emissions
analyzer instruments quickly allow you to establish your European subsidiary company?
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INTERPRETER: Yes, I think so. Actually, the automobile exhaust regulations started in the
United States, but the Japanese response was so quick that Japan soon surpassed the United
States. The products we developed were brought into the European market very quickly and
that was the worldwide trend. Japan, the United States, and Europe import and export cars
between each other and all around the world, so we couldn’t use only our own country’s
emissions regulations when making our analyzer. We had to look at the regulations of our
consumer countries too. Therefore, it is desirable for global emissions regulations to be
established as soon as possible. But presently Japan has the strictest emissions regulations in
the world, so, in fact, that has been an advantage for us because our analyzer may be sold
anywhere in the world once Japanese regulations are met.
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BROCK: | just want to clarify something. Was the MEXA the standard device for developing
cars for export to Japan?
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INTERPRETER: The automobile emission regulation authority in the United States is the
EPA [Environmental Protection Agency]. They perform emissions regulation and research in
Detroit. The EPA’s emissions test method is an international standard that applies to all car
manufacturers. So the method itself is in accordance with the EPA’s regulations, but the
emissions regulation level depends on each particular country.

It was quite fortunate for us that our MEXA analyzer was adopted as the standard device
by the EPA because it became the world standard as a result. Every car manufacturer in the
world needed the MEXA analyzer to be certified by the EPA. They need to use the same
equipment for an accurate comparison because they might come up with a slightly different
value if they used a different machine. Of course, a gram is a gram in any country, but different
emissions analyzers will not produce similarly accurate results with simple adjustments. So in
this way, the HORIBA method became the de facto global standard. Every car manufacturer in
the world makes use of the HORIBA MEXA analyzer.
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BROCK: Please describe how you and your colleagues convinced the EPA to adopt the
HORIBA technology as their standard method.
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INTERPRETER: At that time, we were happy to have established the high-speed IR analyzing
technology from which we made the very accurate engine exhaust analyzer. Our data showed
that the IR method was the fastest and most accurate way to measure exhaust gases. Of course,
the EPA had been looking at various different methods when we showed them our data. They
carried out comparison tests and found in the end that the simplest, most reliable, and most
accurate measurement method was with the IR system. Then, they began looking for the best
IR analyzer in the world. As I’ve told you already, most instrument companies that made IR
systems had suspended their IR programs in favor of gas chromatography analyzer programs.
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But because the EPA had determined that IR was the best method, many companies restarted
their IR analyzer businesses.

However, HORIBA had been developing its IR analyzer since the beginning. Therefore,
our technology was far more advanced than other companies that had to restart their IR analyzer
development. Also, we had the HORIBA U.S. [HORIBA Instruments Incorporated] subsidiary
then, and they kept in step with the EPA’s needs as much as possible, and provided them with
the kind of information that they would want to have.

Then, Olson-HORIBA became HORIBA U.S. They became an independent and 100
percent subsidiary of HORIBA. They are a U.S. corporation actually, so | don’t think the
American consumers view HORIBA U.S. as a Japanese company. Only the capital is from
Japan. HORIBA U.S. has very advanced technology, and I think their close contact with the
EPA is one of the key points of our success.

BROCK: Around 1973, the Ministry of International Trade and Industry wanted to develop a
gas generator for use as a standard in evaluating the performance of the emissions analysis
instruments. And you, Dr. Horiba, thought that a joint venture of several instrumentation
companies should develop the standard rather than one single firm, which led to the creation of
Standard Technology Company [Ltd.]. Was your idea of a joint venture among competitors
controversial at that time?

II, . — _‘

Horiba in 1974. Courtesy of HORIBA, Ltd.
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INTERPRETER: At that time in Japan, | think it was quite unusual to form a joint venture
between competitors to create a standard instrument. But | believed that the nation’s instrument
companies should work together to build a standardized instrument for the nation. The
instrumentation manufacturers might have some secondary or tertiary standards, but I believed
the original standard should be established by the country.

Also, once the standard was established, it would be used not only for automobile
emissions, but for other things as well. It could be used to measure the gas emissions from a
plant or to measure the toxicity of wastewater, and so on. But we couldn’t work without a
national standard for analytical instruments because we needed absolute measurements. We
only compare the value with the standard. So if one standard is 100 and another is 0, and if the
medium value is 50, how can we measure against a standard?

I believed the nation should establish the standard rather than the private companies.
However, at that time the Japanese government, unlike NBS in the United States, didn’t want to
spend any money to establish a national standard. Therefore, we were using a gas generator that
we had developed while other companies were using generators from other manufacturers.
Hence, if the same company used a different generator, they would obtain different results for
the same measurement. We needed a single, unified standard.

Then, because it was very costly, | told the other instrument companies that we should
share the standard and just compete with the equipment. So we invited the other companies in
that way. And after comparing the various generators, we found that HORIBA’s device was the
best. Therefore, the HORIBA method was adopted as the standard. So we developed the
standard gas generator as a joint venture company, and MITI inspected it in their laboratory and
then chose to adopt it as the national standard generator. That was the process.

HORIBA: T4, REBN LW &1k, Fx DMES T E SR 72> T, Fx
DOVESToA VA RNVAY etk ODIEST- B TT AR LTH DL - T, BE%E-L< &
AMETEWVWOIDITZES LB LWTTR, THLEEZIZFIR-oTVET,
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INTERPRETER: I think it’s very strange that we developed the standard device and then it
was adopted as the national standard, but now we pay a lot of money to certify our analytical
instruments by that standard. But that is the reality.

BROCK: You became the first president of Standard Technology Company in 1974. Was it
difficult to be the president of two different companies at the same time?
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INTERPRETER: On the contrary, I think it was good. To me it was like wheels on both sides
of the car. In order to move the car straight, it needs at least two wheels on both sides. And it
was just like that. It was not very difficult for me.

BROCK: Standard Technology Company eventually became STEC [Inc.], the key technology
of which is the mass flow controller that has been so important for the semiconductor industry.
Was the development of the mass flow controller connected to any of the technology created for
the standard gas generator?
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INTERPRETER: Yes, you are quite right. But when we started STEC Inc., the first
technology we used for the production of the standard gas generator was not the mass flow
controller; it was a mixture method based on flow rate ratios called the flow ratio mixture
method. Then, we found that the mass flow controller technology seemed to work better for the
generation of a standard gas. So we switched to the mass flow controller technology at STEC.
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INTERPRETER: While we were developing the mass flow controller, we had no idea
whatsoever that it would become such a highly demanded product in semiconductor industry.

BROCK: How did you discover that the mass flow controller would be important for the
semiconductor industry?
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INTERPRETER: There’s nothing | can say except that it was pure luck.

BROCK: Please explain.
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INTERPRETER: We designed the mass flow controller technology so that it could be applied
to any situation where flow rates were measured. Also, the mass flow technology is excellent,
and, in a sense, quite logical. One thing I find beautiful about the mass flow technology is that
it conforms very well to the basic tenets of science. And at that time, we believed that a device
would sell well eventually, no matter how small the demand might be in the very beginning if it
adhered to basic scientific principles. 1 think that mindset has brought us a lot of luck.

BROCK: It reminds me of what you said previously: develop a unique, quality instrument and
let the world know that you’ve made it and the people who need it will find you.
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INTERPRETER: I think people wanted to be able to determine the magnitude of mass flow,
which is still difficult to do technically. People had decided to use a proxy, which is an
estimation of the size of mass flow based on the speed or rate of flow. But we decided to take
on that difficult challenge and came up with the idea of determining the magnitude of mass flow
directly. And I think that was the key to our great success.

BROCK: In 1974, HORIBA, Ltd. was listed on the Tokyo Stock Exchange. Was that a very
important development for the firm?
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INTERPRETER: Yes, it was a very important development for the company. Since HORIBA
was founded in Kyoto, our main dealer or distributor, Kitahama Works, was the most popular
and highest ranking company in the Kansai/Osaka area, and HORIBA had been somewhat weak
in the Tokyo area. Until then, HORIBA, Ltd. had been quite well-known in the Kansai area and
in the auto industry around the world, but was otherwise a minor presence. But with the
achievement of the IPO on the Tokyo Stock Exchange, we finally joined other Japan-wide firms.
In this sense, | think it was a major event.

BROCK: Around that time, you were asked to create a company motto for HORIBA, Ltd.
Would you describe the importance of company mottos for firms in Japan?
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INTERPRETER: The corporate motto is a statement or catch phrase that a Japanese company
uses to publicize their ultimate goal as a company or what they believe in firmly as they do
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business. And I think it has become a custom for Japanese companies to create a motto and
abide by it. Originally, I didn’t believe it was necessary to announce our philosophy to society.

BROCK: When it was suggested that it might be the moment to create a company motto, you
recommended *“Joy and Fun,” reflecting your personal philosophy. But | understand that the
board of directors had been concerned about that motto. Would you describe that episode?
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INTERPRETER: Even before the IPO at the Tokyo Stock Exchange, when we were preparing
for the Osaka Stock Exchange, people urged us to create a corporate motto because we were
going public. That was suggested again when we applied for an IPO at the Tokyo Stock
Exchange and it made me feel that it was time to create a corporate motto.

So | began to read a lot of books on corporate philosophies. Even back in those days,
there were a lot of books written about corporate philosophies in which commentaries explained
why a company chose a certain motto. Having read those books, | recognized that it was quite
important to have a corporate philosophy and, in a sense, | became a supporter of its creation.

We began looking for a good phrase and found that it was not so easy to describe our
philosophy in a short two or three word phrase. Therefore, | decided to gather various ideas for
our corporate motto from our employees with the promise that | would invite them to a dinner
and give them fifty thousand yen in prize money if they came up with a good idea. We gathered
dozens of entries from our employees, some of which were quite good, and | realized that some
of our employees were excellent copywriters. In the end, we chose the three best entries and
then invited the winners to a nice dinner and awarded them fifty thousand yen in prize money.

Putting aside the question of whether we would formally adopt the ideas as corporate
philosophy or not, | asked why each of them had chosen the mottos they submitted, but they
were quite reluctant to tell me why. As I insisted further, | learned that they hadn’t created the
catch phrases in the first place. They stole their mottos from books they had bought and read on
corporate philosophies. So, regardless of whether their mottos infringed on copyright, | thought
it would be inappropriate to adopt those ideas formally because they had been taken from other
people. In the end, | had invited them to a nice dinner, given them prize money for nothing, and
realized that | would have to think about our corporate philosophy on my own.
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INTERPRETER: So, I took it upon myself to come up with a nice corporate philosophy.
After all, | realized that it would be best for the company and our customers if our employees
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could enjoy working at HORIBA, have fun, and be satisfied with their jobs. Further, | have
always strived to fill my life with joy and fun, so | proposed “Joy and Fun” as a corporate
philosophy at a board of directors meeting. But back in those days, such a philosophy was
generally considered inappropriate for a solid Japanese company, and so the board of directors
opposed my idea. Of course, | didn’t think it would be right for me to force the idea, so | just
decided to leave it at that for the time being.

Then, on the twenty-fifth anniversary of the company’s founding, I decided to move
from the presidency to the chairmanship. And on that occasion, | once again brought up my
idea. | asked the board to adopt the principle on the basis that joy and fun had been my
philosophy for all my life and it had been the company’s guiding principle. And finally, twenty-
Six years ago, my suggestion, “Joy and Fun,” was adopted formally as the corporate motto.

BROCK: Today it’s seen as a very fine corporate motto, one that the company finds quite
useful and effective. Is that right?

BREFEEY b= WVWETH L THOAMATHL L, TRV HLEY F—IZo
TWD Efal>TWETR, £ TL X I

HORIBA: D, FHRITIZZVEL T, BROE, BETEH I A2 BWNINITROS> T
Ky BOIWVIRENLEINIBZ T THED DI RE N> TWIEZ NS ED->T
XFE LMD, ColEVE, MEIICEENL> TWHIATRLIZ, —A—ADA
MBEERNE LT, BEPWNWE s> THEFELZT 5008 —F1E, T HEIMICE
HLABMNLAEERHKRDOIATZE TN LI RBZICEAEAEDHSTEE LA
TR, 20Ty b—TWIDIL, EOHKIZE > T, THOGERBECITLRN, &
WO LD, FHRENVNA LR NPTV ) AB X TEE LT,

T, £b. FAT, TNER/S LEZENL, HiIZZD, =F—2 a2t T
2T EHED, FELET STV 2 TEEAETO RO R TH T, ¥
AT 4740 7ICBL LA FZTHZEIFEF =T 4= —NERD
DIFTTHR, T, Lrb, TOEFTENIBDOE, TOBH LAMEHRHEEL TEDL,
bEVENINTT IR, TThD, ZhuitEicE>THHBalicE > Ty, 71F
H5LWL, ZL T, BHLLALMESFEZIT X, W kSs L, BELEATN
HENWHIZET, F, ZHOVIBRELVIDIT, RoIFY —FEREEFICLESTIE, £
INIRELZHMIIL T, BETRETEHRODL-S>TWI, EHEAEFH £ Lz,
Fh., TITLoIEN, ZOREEEVIDIL, ME-S TRV d Z L, %,

Z D4 RIS RE ST A U R 220,

119



INTERPRETER: Yes. And I think the notion of how employees should act or how companies
should appear to the public has changed considerably over the years in Japanese society. After
all, for an employee to live with a sense of purpose or satisfaction translates automatically to the
idea of joy and fun in his or her workplace. This is something the Japanese people have come to
understand over the years, and as a consequence, our corporate motto doesn’t sound as odd as it
once did. Indeed, an increasing number of people in contemporary Japan have become quite
supportive of our corporate motto.

When | first proposed “Joy and Fun” as the corporate motto, I didn’t do so out of
emotion alone; rather, I made the proposal based on my understanding of worker psychology
and workforce mental hygiene. | knew that workers are less likely to become fatigued and are
more efficient when they can work in a company with joy and fun. | knew joy and fun would be
good for both the employees and the company, and that it would make our customers happy
because our employees would produce good products and services. So, all these years | have
believed that the company management should perform their duties with joy and fun as their
common ideal and the company’s ideal. And after a quarter of a century, I think my belief has
proven accurate.

BROCK: In staying with this theme of joy and fun, when I was reading the English translation
of your book, Joy and Fun, one of my favorite elements in it was this notion of “let the nail
stand out (3).” I think we discussed that briefly: the concept of organizing a team to get the
maximum benefit from individual excellence. Would you tell me some of the most important
experiences that you’ve had that led to your belief in letting the nail stand out?

MM

Ghbey Management Meeting
HoRriBa

Horiba and Mikiko (front row, center) at the Global Management Meeting in 2005. Courtesy of HORIBA, Ltd.
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INTERPRETER: InJapan, it had long been believed that “one-for-all” was an essential part of
life. In a society with such a belief, each individual was supposed to exhaust oneself to the
utmost for the benefit of the whole group. All the individuals were to be united in one direction
under the notion of one working for the benefit of everyone. Thus, people in Japan had believed
that individuals could work together and propel the whole group forward efficiently.
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I don’t deny the notion of “one-for-all” categorically, but one negative result of this
approach is that it may lead to an inefficient relationship among the individuals of the group.
We used the expression “escort vessel system”—a number of boats moving together more or
less at the same speed, traveling in line with the speed of the slowest boat in the formation.
Then the slowest moving boat wouldn’t feel inferior to the other boats, but the fastest boat
would have to slow down to some extent, even though it could still move forward.

That relationship would be satisfactory if we were playing the Japanese market only, but
it wouldn’t be so nice if we wanted to play in the world market; in fact, it wouldn’t get us
anywhere in the world market. After all, I think each individual needs to pursue his or her
excellence in his or her area of specialty. And those individuals with excellence then need to be
coordinated under true leadership. In this way, the potential and excellence of each individual
can lead to a maximum performance.

And it has been my long held belief that a good manager’s job involves coordinating the
leadership to maximize the potential of exemplary individuals. You can’t necessarily achieve
the greatest result by simply putting yourself after the group. In my belief, the best way to
achieve excellence is to work with joy and fun because that allows each individual to display
one’s maximum potential in his or her area of specialty.

BROCK: In keeping with what you were just discussing about the individual, how has that part
of your philosophy shaped your thinking about issues like politics, sustainability, and economic
growth?
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INTERPRETER: As a businessman, the biggest issue for me is the economy, but there are
other matters such as politics, education, and society in general that are all systems as well. And
various organizations, rules, and regulations help us to run each of these systems. But I think
that the ultimate goal is to create a world in which a person can have a life with joy and fun.
That is certainly our ultimate goal. So, the ultimate goal of any category—the economy,
politics, education, art, and so forth—is to let people live their lives with joy and fun.

Recently, I’ve felt that the ultimate goal and the means to reach it have been running in
opposition to each other. For instance, the suffering of some people has been accepted for the
sake of economic growth, and the politicians have been working only for themselves and
treating the average person as though they were second-class. There are even fights in religion,
which ultimately sets out to bring people happiness. As I’ve pointed out, | believe the ultimate
goal of joy and fun has been negated by the means being used to reach it. So | will maintain
that the final goal is happiness, but | believe we will have to continue fighting for that goal,
perhaps forever.

BROCK: In 1978, you decided to become chairman and turn the presidency of the company
over to Dr. Oura. Why did you make that decision at that time? Also, looking back from today,
are you happy that you made that decision?
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Horiba and Masahiro Oura on the twenty-fifth anniversary of HORIBA, Ltd., 1978. Courtesy of HORIBA, Ltd.
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INTERPRETER: For some time, I’ve argued that fifty years old is the best retirement age for
the president because it is a tough job that requires one to be tough both mentally and
physically. If you are too young, you might be tough physically but you won’t have the
experience necessary. Your spirit may not have matured enough. Further, when a person
reaches fifty years old, his or her physical strength begins to decline, even though a person of
that age is rich with experience. In addition, a person’s past experience is not always right for
the present time, regardless of how much experience that person may have.

I believe people in their forties are at their peak, particularly for Japanese companies.
And if the president retires at fifty, he can pass the presidency to the next person while he is still
in excellent condition. It’s just like a relay. You have to pass the baton at the maximum speed
to the next runner. If you are tired and have stopped, then the next runner must start up all over
again. You have to be at full speed when you pass the baton.

Allow me to compare the passing of the presidency to the passing of a rugby ball. A
player passes the ball to the person at his side or a little behind himself, not to the person in front
of him. Also, he passes the ball to another athlete at the maximum speed so that he won’t be
tackled by the opponent. So, passing the ball at the maximum speed is very important. When |
played rugby | tended to keep the ball too long because | wanted to score and | was often
scolded for this. The same can be said in the case of management. By passing on a job at a
good time, the successor can then do work that is all that much better. Although | was
proposing the retirement age as fifty years old, | passed the presidency when | was fifty-three
years, in keeping with the twenty-fifth anniversary of HORIBA.

BROCK: Isn’t it highly unusual for a forty year old to be a president of a company?
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INTERPRETER: I think it is quite unusual in Japan. Of course, recently in Japan some
venture businesses have had very young presidents. | was in my twenties when | became
president. It is very difficult to become president of a large company when you are young. In
Japan, most people become the company president when they are around sixty years old.

BROCK: You were still a young man when you became chairman. What other goals did you
have in mind for your life at that time?
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INTERPRETER: When I retired from presidency, the role of president and chairman was not
clearly stated or understood in Japan. The general understanding was that it was a pity for a
person to retire from the presidency and lose all of his power immediately; it was better that he
be made the chairman and lose his power gradually. [laughter] That was the understanding of
the chairman at Japanese companies. Although the chairman received a high salary, he played
only a nominal role in the company.

However, my understanding of the chairman’s position was that he was to chair the

board meetings where many important things about the company were determined. The
president’s role is the execution of what is determined in the board meeting. So the decisions
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are made at the board meetings, which | chair. | had representative rights as the chairman. So,
in that way, | understood myself to be the chairman of the board meeting.

BROCK: Was the overall strategic planning taking place at the board level primarily?
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INTERPRETER: Yes, when the second president, Mr. Oura, was in the presidency, | kept
representative rights, so | was serving as the chairman of the board meeting. All the important
decisions of the company have been made in the board meeting.
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INTERPRETER: Nine years ago, in 1995, | gave up my representative rights. After that, the
chairman of the board of directors became the president. Now I am just one of the directors.
But I am also the founder of HORIBA, so | think | have an important role as a PR [public
relations] representative.

BROCK: Was your son [Atsushi Horiba] working for the company when you made the
transition from president to the chairman of the board?
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INTERPRETER: My son returned to Japan from the United States when | moved from the
presidency to the chairmanship.

BROCK: Would you tell me your thoughts about Mr. [Atsushi] Horiba’s evolving role in the
company and his leadership of the company as a truly global enterprise today?
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INTERPRETER: I never forced my son to follow me in my work, and he did not intend to
succeed me in the company. He was at a university in the United States, his professors liked
him, and he wanted to continue studying there. However, he didn’t have much money and
needed a part-time job, so | asked him, “Why don’t you work at HORIBA U.S.?” He agreed
and started as a maintenance person at HORIBA U.S. As a maintenance person, he required
various parts from Japan to repair HORIBA’s equipment, but he found the response from Japan
very slow; even the response from the headquarters was slow. He found many problems with
HORIBA, and became quite angry with the headquarters here in Japan. Because he was so
angry, | told him, “If you are so angry, why don’t you do the job yourself?” So he decided to
come back to Japan.

At first, he was assigned to the overseas department in HORIBA'’s headquarters, which
dealt with overseas business. Once he was assigned, he again began saying that the department
was doing a bad job or that headquarters was not doing so well. So every time he found a
problem with a particular aspect of HORIBA, | recommended that he move around and resolve
the issue by himself. He began moving around to various sections of HORIBA and making
various improvements. Having started as a maintenance man in the United States, he was able
to improve various problems in HORIBA, and when he succeeded as president he already knew
many things about HORIBA,; both the good things and the bad things; both the light and the
shadow. | think that benefited him greatly.

From left: Masao Horiba, Atsushi Horiba, and Masahiro Oura, 1992. Courtesy of HORIBA, Ltd.
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BROCK: In 1995, you gave up your representation rights on the board, and Dr. Oura became a
consultant or went into more of an advisory role. Was this a generational change? Further, did
you discuss these changes with Dr. Oura?
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INTERPRETER: I think Dr. Oura was already sixty years old around 1995 when the
generational change you described happened. And as I’ve mentioned, my belief was that the
most appropriate time for a president to resign is fifty years old. So, Dr. Oura was quite near
that age already when he took over the presidency from me, and of course the Japanese average
life span has been getting longer and longer. And we often say that you need to multiply the
current age by 0.8 or 0.7 to come up with accurate generational age comparisons. So sixty years
old times 0.8 makes forty-eight years old; and sixty years old times 0.7 makes forty-two years
old—so | thought that Dr. Oura would be fine as president until sixty. And indeed, he was sixty
years old at the time of that important handover.

Dr. Oura had been saying to me that it was perhaps time for him to consider a successor;
for he was already sixty years old, which is a very important milestone year in a Japanese
person’s life. | never proposed that my son be one of the candidates when Dr. Oura was
considering his successor, rather, Dr. Oura said that if it were up to him, Atsushi, my son, would
be the natural candidate. | personally never liked nominating people for jobs, and since | was
not the president, I left that to Dr. Oura.
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BROCK: After having made your transition in 1995, it strikes me that you developed into quite
a public figure. Representing new thinking about business philosophy and entrepreneurship,
you wrote a series of best-selling books, participated on a television series, and began lecturing
quite widely. Why did you decide to become such a public figure?
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INTERPRETER: Around that time, the bubble in the Japanese economy was at its peak and |
was thinking something was going wrong. From my viewpoint, it was wrong that the share
prices and the land prices were skyrocketing with no real advancement in society. | thought the
numbers were unrealistic and something was grossly wrong.

And with that future crisis looming in my mind, I began to visit government agencies
such as the Ministry of International Trade and Industry, the Ministry of Education, and the
Science and Technology Agency—today the Ministry of Education and the Science and
Technology Agency have merged into one ministry called, MEXT, the Ministry of Education,
Culture, Sports, Science and Technology. | told them that the business community itself had to
disregard the world of the bubble and go back to a rational economy. There were like-minded
politicians and bureaucrats who shared my serious concern. Those like-minded politicians and |
formed a study group. | also took part in various government councils, which are the advisory
bodies to the government, ministries, and agencies. All of us together more or less tried to
deflate Japan’s economic bubble, but we were unsuccessful.

I’ve always thought that our society needs to keep a firm grasp on reality. And for that
to happen, I believe that the younger generations need to introduce new business ideas and
exercise their entrepreneurial skills in a way that is not merely an extension of the previous
generation’s methods, otherwise we won’t be able to compete successfully in the world. To
compete successfully we need to make dramatic changes in the field of education and the
Japanese people’s system of values. With that in mind, | began to write books and began to
participate in various council meetings. | actively got involved in various business
organizations’ activities.

BROCK: So, with writing and lecturing, these public activities were motivated by a concern
for social change, and the importance of changing management as a means of social change. Is
that correct?
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INTERPRETER: Right, Japan had developed quite well for the past fifty years, and some
people believed that this formula for success would continue while others realized that it was
just an illusion to think in such terms. In reality, we realized that Japan would not continue in
such a manner, as an extension of what had happened during the past fifty years. We had a
hunch based on what we had observed through our overseas operations. If there was anything
we could do to influence the outcome it was in the areas of business and economics, but Japan
has been a country led by bureaucrats, so there are things that can be changed only when the
government officials change their attitudes and their way of thinking. And so | became more
and more involved in the area of politics as well.

BROCK: In reflecting back on the history of your own company, it strikes me that you’ve
introduced many innovations in business practice and management. For example, you paid
dividends differently than other companies, you had outside board members earlier than other
companies, you disclosed information differently, and you instituted many progressive
programs for your employees. What do you think has made you an innovator in management?
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INTERPRETER: It was most important for me to make a public pledge regarding how we

would share the company’s profit. I’ve made the company’s business performance very clear to
employees since the beginning. Since HORIBA was listed on the stock exchanges, we continue

to disclose our business’s performance quite openly to the public, including, of course, to the
shareholders.

One of the rules we were to follow at the time of IPO was to assure a dividend yield or
dividend ratio, and not the dividend payout ratio. We had to guarantee a certain percentage of a
dividend yield for three years successively after the IPO. | thought that rather than following

the dividend yield, we should follow the principal of payout ratio, so our idea all those years has
been to give 30 percent of the after-tax profit as a dividend. We gave the directors 20 percent of

the dividend as the directors’ bonuses, and allocated 60 percent or more of the profit to our
employees for their salaries, or the labor cost. And those ratios—30 percent, 20 percent, and 60
percent—were pledged openly as a form of profit sharing.
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On the other hand, as | mentioned, at the time of IPO the authorities demanded that we
promise a dividend yield for three consecutive years after IPO was achieved. | didn’t think that
made sense because, for instance, if you say that the dividend yield is 15 percent for three
consecutive years, the rate would remain the same whether the company made a huge profit in a
particular year, or even in a year when the company made a loss. My idea was that the dividend
can be determined based solely upon the size of the profit the company makes in that year. And
so, | insisted to the authorities of the Osaka Stock Exchange that we use my method when we
tried to make an IPO there, but my idea was not agreed upon by the Osaka Stock Exchange.

When we tried for an IPO at Tokyo Stock Exchange, beforehand I went to meet the
Ministry of Finance. The young bureaucrat | met there eventually agreed to my reasoning and
he asked me, “Dr. Horiba, if you are only going to do it for one year that would be confusing.
You should continue in this way for years and years. Can you do that?” So I told him, “Yes, as
long as my eyes remain black, as long as | am alive, | will continue this policy, and I will tell
my successor to do the same when I retire from my presidency.”

Finally this idea of mine—that not the dividend yield but the payout ratio could be used
for an IPO—was approved by the Tokyo Stock Exchange. And actually, HORIBA, Ltd.
became the first company in Japan to achieve an IPO with this principle of paying the dividend
based upon the payout ratio. An achievement that would remain forever with HORIBA, Ltd.
Even in retrospect, that idea of a dividend payout based upon the payout ratio is quite epoch-
making. And after we set the precedent, other companies gradually began to follow suit. But
even today, | think it was indeed an epoch-making thing.

BROCK: There is one final topic that I’d like to ask you about. And that is about your recent
activities to encourage venture businesses and venture investing in Kyoto, Japan, and the region.
If you could, would tell me how you are encouraging venture business and investing, and why
you feel it’s so important to this city, this nation, and this region?
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INTERPRETER: Generally speaking, in school we are taught an old proverb: “Though you
may fall down seven times, you must get up eight times.” It means that even after seven times
of failure, you can succeed the eighth time and everything will have been worth it. But in
reality our society is not like that. I1t’s more like, “One failure and you’re doomed.” There is
this kind of a cultural atmosphere in Japan and there are various problems with this system. For
these two reasons, despite all the big talk, venture businesses still have a hard time and new
entrepreneurs are not born out of this system.
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INTERPRETER: For many years, the conventional notion of a successful life in Japanese
society has been for one to go to a prestigious university and become a salaried worker of a
large, well-known company or to become a well-paid bureaucrat of the central government. So
it is believed generally that that is the most successful path in Japanese society, with other
lower-status situations and careers available as alternative options. And it has been generally
thought that the kind of people who couldn’t get a job or find anything else to do would start a
company him or herself. So, in Japan so far, talented people haven’t started up businesses.

HORIBA: T, FOFrMEHANEOONEEBITT 4, BBl ED I — D3 W28
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INTERPRETER: This success story, as | described, is strongly held by mothers and by young
women who, as young men’s girlfriends, want this success story as well.
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Horiba with Mikiko and his mother, Hiroko (center), in 1992. Courtesy of the Horiba family.
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INTERPRETER: This is one cause and another stems from financial institutions in Japan in
general. Usually when someone starts up a company in Japan, it tends to have a very small net
worth. And in Japan, it has been a tradition for the companies to run their businesses not
through direct financing but through indirect financing in the manner of borrowing from banks.
Frequently, the managers of those companies draw promissory notes to manage their companies
instead of running their businesses on good cash flow. So the company has no problems when
things are very good. But once they come to a stumbling block, they have enormous debt and
can’t survive because of their small equity. That is why it is often said that one failure will
doom a company in Japan. At least that has been the situation so far.
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On the other hand, if the company had a large net worth, then even in the case of failure,
all the company executives have to do is apologize for their failure and start afresh with a new
business venture; but this is not the case generally. So, with the structure of the system

combined with emotional concerns, there is very little entrepreneurship in Japan. But we are
making an effort to change this.

BROCK: I think that we’ve reached the end of our time for the interview. Thank you so very
much for your time and effort.
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[END OF INTERVIEW]
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Horiba gives a lecture on management urging other
business leaders to “let the nail stand out.” Courtesy of HORIBA, Ltd.
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NOTES

. Paul McKnight Deeley, Electrolytic Capacitors: Theory, Construction, Characteristics and
Applications (New Jersey: The Cornell-Dubilier Electric Corp., 1938).
Masao Horiba, Joy and Fun (Japan: “Joy and Fun” Publication Project, 1995).

See Note 2.

139



INDEX

A
Adachi Seisakusho Manufacturing, 52
American Cultural Center, 48-49
establishment of Kyoto branch, 40
American Motors Corporation, 100
Applied Physics Corporation, 79-80
Arakatsu, Bunsaku, 25, 27, 38
as a professor, 25
cyclotron work, 30-31, 34-35
effect of World War Il American occupation on, 35

B
Beckman Instruments Company, 56
pH meter, 56-58
problems with, 58, 62-63, 71

C

Caelus, Carl, 6

Cary, H. Howard, 80
Cyclotron, 30-31, 34-35

D
Detroit, Michigan, 108
Doshisha University, 37

E

Electrolytic Capacitors, 48

ENIAC computer, 38

Environmental Protection Agency [EPA], 108-110
work with HORIBA Instruments Incorporated, 110

EPA. See Environmental Protection Agency

F
Ford Motor Company, 100

G
General Dynamics Corporation, 82
zero-power reactor, 82
General Motors Corporation, 100
Genzo Shimadzu Battery, Inc. [GS Battery], 42-43
GS Battery. See Genzo Shimadzu Battery, Inc.

140



H
Harshaw Chemical Company, 73
Hewlett Packard Company, 81
Hirao, Hachisaburo, 14
founding of Konan Boys’ High School, 14
Hitachi, Ltd., 51, 73-74, 81-83, 85
business ties to HORIBA, Ltd., 82-83, 86
advantage of relationship with, 86
affiliation with, 86-87
use of the double brand name HITACHI-HORIBA, 84-86
Honeywell Inc., 81
HORIBA Instruments Incorporated, 110, 129
name change from Olson-HORIBA Inc., 110
work with the EPA, 110
Horiba Radio Laboratory, 40, 44
effect of Korean War on, 53-54
rising material and construction costs, 53-54
establishment of, 37, 40, 60
opinions on, 59-60
reason for, 38-42, 61
incorporation to HORIBA, Ltd., 57, 59, 64
products
capacitors, 48-51
decision to establish a mass production plant, 52, 54
debt, 54-55
investors, 52-54, 61-62
lack of funding, 54
decision to mass produce, 51
problems with
certification requirements, 51
production cost, 51
high-speed counter, 44-45
problems with capacitor, 46-48
medical electronic products, 45
electric-pulse oscillator, 45-46
problems with capacitor, 46-48
Model H, pH meter, 57
comparison to Beckman pH meter, 56
decision to develop, 55, 57
investors, 57
power outage emergency lamp, 42-44
use of GS Battery products, 43-44
Horiba System, the, 32-33
Horiba, Atsushi, 127, 130
involvement with HORIBA, Ltd., 128-129

141



as president, 129
Horiba, Haruko, 1, 7
Horiba, Hiroko, 1-2
opinion on establishment of Horiba Radio Laboratory, 60
HORIBA, Ltd., 1, 96, 105, 116
as the national standard gas generator, 112-113
board of directors, 67-68, 119, 127
opinion on corporate motto, 117, 119
business ties to Hitachi, Ltd., 82-84, 86
advantage of relationship with, 86
affiliation with, 86-87
use of the double brand name HITACHI-HORIBA, 84-86
corporate motto, 117-120
board of directors’ opinion on, 117, 119
contest among employees, 118
importance of, 116-118
dividend management, 134-135
employees, 88
corporate motto contest, 118
education program, 89
establishment of, 57, 59, 64
capital, 64
early days of, 68
employee size, 64
facility size, 64
motivation for, 63-65
initial public offering [IPO], 67-68, 105, 116, 118, 134-135
opinion of investors, 65-67
Osaka Stock Exchange listing, 104-105, 118, 135
effects of, 105
Tokyo Stock Exchange listing, 115-116, 118, 135
instrumention industry growth, 77
compared to other companies, 77
products
infared gas analyzer, 77-78, 80
application of, 87
investigation of U.S. opinion on, 78-79
visit to Applied Physics Corporation, 79
inorganic single crystal window, 70, 73, 78
assistance from Kyoto Imperial University, 71
Hitachi, Ltd.’s use of, 73
problems with, 70-71
MEXA analyzer, 105, 108
as the world standard, 108
concerns about, 95

142



development of the MEXA-1, 95-96
effect on quality control, 102
emission regulations
in Europe, 107
in Japan, 99, 105-107
in the U.S., 107-108
lesson learned from, 97-98
market for, 99-100
U.S. manufacturers, 100
mass production of, 99-106
MITI’s interest in, 93-94
partnership with Olson Laboratories Inc., 101
relationship with automobile industry, 98-100
Model H pH meter, 70
advantage over Beckman pH meter, 58, 62-63
application in blood research, 92
competition with Beckman Instruments, 57-58
effect of Korean War on, 59
marketing and distribution by Kitahama Works Company, Ltd., 68-69
quality control, 101, 103-104
effect of the automobile industry on, 102-104, 106-107
three-zero-three-zero campaign, 103
zero-defect initiative, 101-104
strategic planning, 127
ultimate goal [joy and fun], the, 122-123
Horiba, Masao
birth of, 1
childhood of, 6
interest in electronics, 7-8
interest in music, 7
interest in science, 9-10
juvenile rheumatoid arthritis, 7, 12, 14
lessons learned from his father, 9
doctorate degree
blood analysis research, 89-90, 93
motivation to earn, 87-90
thesis on blood serum, 90-92
relation to father’s work, 92
effect of Korean War on personal finances, 58
effect of World War Il on, 21-22
on daily life, 22
on education, 22
elementary school experience, 10
academic achievements, 11-12
effect of juvenile rheumatoid arthritis on, 12

143



interest in natural science, 11
family history of, 2-3, 5
father [Shinkichi Horiba], 1-3, 9, 21, 37, 40, 69, 92
Cultural Merit Award, 92
effect of World War Il on, 36
interest in chemistry, 2-4
as a professor, 9
interest in music, 5-6
investment in HORIBA, Ltd., 57
opinion on the establishment of Horiba Radio Laboratory, 59
work at Doshisha University, 37
work at Kyoto City University of Arts, 37
work at Kyoto Music College, 37
work at Osaka Prefecture University, 37
grandmother, 2
high school experience at Konan Boys’ High School, 12-14, 20
academic achievements, 20
athletics, 14
interest in rugby, 15, 17
career aspirations, 20
nuclear physics, 20
effect of juvenile rheumatoid arthritis on, 12, 14
cure for, 14
effect of World War 1l on, 17
early graduation, 23
extracurricular activities, 15-16
ham radio club, 15-16
effect of World War 11 on, 17, 21
interest in digital computing and circuit design, 34-35
Japanese military experience, 29-33
decision to join, 29-30
work at the army research center, 30-33
radar system for the Shusui aircraft [the Horiba System], 32-33
Kyoto Consortium of Schools, 28
establishment of, 28
need for, 28
Kyoto Imperial University, 22-23
academic studies at, 23-24, 26-27
effect of World War Il on, 24, 29
opinion of Hideki Yukawa, 26
work with Bunsaku Arakatsu, 24-25
opinion of, 25
establishment of, 27
father’s opinion on attending, 21
interest in attending, 20-21

144



thesis work on the digital counter circuit, 33-35
mother [Hiroko Horiba], 1-2
opinion on establishment of Horiba Radio Laboratory, 60
opinion on Japanese society and the need for change, 124-125
personal philosophy, 65
professional life
as an innovator of corporate management, 133-135
as president of Standard Technology Company Ltd., 113
encouragement of venture capitalism, 135-138
Horiba Radio Laboratory
reason for establishment, 38-42
HORIBA, Ltd.
as chairman of, 119, 126-127
as president of, 119, 126
decision to retire, 123-125
comparison to passing a rugby ball, 125
first visit to the United States, 78
investigation of infrared gas analyzers, 78-79
visit to Applied Physics Corporation, 79
purpose of visit, 81
idea for corporate motto, 118-120
importance of national standards, 112
“Let the nail stand out,” 120-122
ultimate goal [joy and fun], the, 122-123
rugby, 17-18, 125
life lessons learned while playing, 17-18, 125
sister [Haruko Horiba], 1, 7
son [Atsushi Horiba], 127, 130
involvement with HORIBA, Ltd., 128-129
as president of HORIBA, Ltd., 129
wife [Mikiko Horiba], 28
decision to marry, 30
meeting of, 28-30
Japanese military experience
work at the army research center, 30
opinion on the establishment of Horiba Radio Laboratory, 60
Horiba, Mikiko, 28
decision to marry Masao Horiba, 30
meeting of Masao Horiba, 28-30
Japanese military experience
work at the army research center, 30
opinion on the establishment of Horiba Radio Laboratory, 60
Horiba, Shinkichi, 1-3, 9, 21, 37, 40, 69, 92
Cultural Merit Award, 92
effect of World War 11 on, 36

145



interest in chemistry, 2-4
as a professor, 9

interest in music, 5-6

investment in HORIBA, Ltd., 57

opinion on the establishment of Horiba Radio Laboratory, 59

work at Doshisha University, 37

work at Kyoto City University of Arts, 37

work at Kyoto Music College, 37

work at Osaka Prefecture University, 37
Hughes Aircraft Company, 81
Hyogo Prefectural School of Medicine, 90

I

IBM Corporation, 54

Instrumentation industry

in 1950s Japan, 74
evolution over fifty years, 74-76

importance of national and foreign market, 76
in the chemical industry, 75
in the medical industry, 76
in the metals industry, 75
in the petrochemical industry, 75

J

Japan Battery. See Genzo Shimadzu Battery, Inc. [GS Battery]
Japan Productivity Center for Socio-Economic Development, 81
Japanese Ministry of Education, 11, 132

Japanese Ministry of Finance, 135

Japanese Science and Technology Agency, 132

Joy and Fun, 120

K
Kansai, Japan, 14, 69, 116
Kitahama Works Company, Ltd., 68-69, 116
interest in HORIBA, Ltd., 69
Kobe, Japan, 13
Konan Boys’ High School, 12-14, 20
environment, 19
academics, 19
athletics, 14-15
dress and manner codes, 14
extracurricular activities, 15
founder of [Hachisaburo Hirao], 14
Konan Junior High School, 13
Korean War, 53-54

146



effect on Japanese rice production, 58-59
Kyoto City University of Arts, 37
Kyoto Consortium of Schools, 27-28
Kyoto Imperial University, 5, 9, 20, 22, 27, 37-38, 69-71
chemistry department of, 1, 3
educational excellence, 27
effect of World War Il on, 23-24, 33, 38
American occupation, 35, 38
General Douglas MacArthur’s order to stop research, 35
war effort, 30
Kyoto School of Philosophy, 27
nuclear physics department, 20-21
Kyoto Municipal Symphony Orchestra, 6
Kyoto Music College, 36-37
Kyoto Normal School, 11
Kyoto Prefectural University of Medicine, 90
Kyoto University of Music, 6
Kyoto, Japan, 1, 3, 6, 12, 37-38, 40, 42, 57, 67, 74, 116, 135

M
MacArthur, General Douglas, 35
order to stop research in Japan, 35
Matsushita Electric Works, Ltd., 51
MEXT. See Ministry of Education, Culture, Sports, Science and Technology
Ministry of Education, Culture, Sports, Science and Technology [MEXT], 132
Ministry of International Trade and Industry [MITI], 82, 93, 110, 132
interest in HORIBA, Ltd., 93-94
MITI. See Ministry of International Trade and Industry
Mitsubishi Electric Corporation, 51

N

National Bureau of Standards [NBS], 81, 112

NBS. See National Bureau of Standards

Nippon Denchi Co., Ltd. See Genzo Shimadzu Battery, Inc. [GS Battery]

O
Olson Laboratories Inc., 100-101
partnership with HORIBA, Ltd., 101
Olson, Donel R., 101
Olson-HORIBA Inc., 101
change to HORIBA Instruments Incorporated, 110
Osaka Prefecture University, 37
Osaka Stock Exchange, 104-105, 118, 135
Osaka, Japan, 13, 37, 52, 61, 69, 74, 116
Oura, Masahiro, 89, 96, 130

147



development of the MEXA-1 analyzer, 95-96
role at HORIBA, Ltd., 95-96
as president of, 123, 127
choosing a successor, 130
retirement, 130
start at HORIBA, Ltd., 71-72

P
Perkin-Elmer Corporation, 81

R
Rugby, 17-18, 125

S
Shimadzu Corporation, 74
Standard Technology Company Ltd., 113
formation of, 110
name change to STEC Inc., 113
STEC Inc., 113
flow ratio mixture method, 114
mass flow controller, 113-114
importance to semiconductor industry, 114-115
name change from Standard Technology Company Ltd., 113
Suez Canal, 2

T
Tokyo Stock Exchange, 115-116, 118, 135
Tokyo, Japan, 14, 74, 116

Toshiba Corporation, 51

W
World War 1, 3
World War Il, 17, 21-24, 33, 38
American occupation of Japan, 35, 38
General Douglas MacArthur’s order to stop research in Japan, 35
atomic bomb, 29-31
B-29 bombers, 32
Shusui aircraft, 32

Y

Yanagimoto Manufacturing Company, Ltd., 74
Yukawa, Hideki, 21, 26

148



