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B Abstract

The steam locomotive BK24 was formerly one of the teaching aids used by the Department
of Transportation and Communication Management of National Cheng Kung University. It was
introduced to Taiwan in 1905, manufactured by the Kisha Seizo Kwaisha, Osaka, is the third oldest
locomotive in existence in Taiwan. BK24 is the only remaining locomotive of the Class BK10
design (also known as Class B33 and Class18 before the World War II) which were the first batch of
locomotives purchased after the establishment of the Ministry of Railways of the Governor’s Office in
Taiwan (hereinafter referred to as the TRA) in 1899.

However, this study argues that more evidence should be needed to authenticate the history of
BK24. Moreover, if as previous studies described, the class BK10 was the first batch of locomotives
purchased in the 1900s, what were the characteristics of the locomotives have that made them became
the first choice for TRA? Furthermore, after the introduction of the locomotives into Taiwan, what
were the relevant historical developments?

Through an investigation of the design of BK24 and a thorough review of relevant documents
it can be confirmed that BK24 is the No. 32 locomotive introduced by the Ministry of Railways in
1905, but the side water tank and sand box were refitted by the TRA in the 1930s to give the current
appearance. The similar design of locomotive was originally produced by the United Kingdom and had
a mechanical structure that allowed them to pass through tight curves relatively easily. After 1887 they
were imported into Japan in large quantities and become the preferred model when Japan developed
its locomotive manufacturing industry at the end of the 19th century. Because the terrain in Taiwan is
similar to that of Japan, these homomorphic locomotives, including BK24, became the main design
throughout the railway construction project at the beginning of the Japanese colonial period. Therefore,
it can be identified as one of the significant steam locomotives among the few remaining in Taiwan.
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Tab 1. A list of class 18 steam locomotives purchased by Railways Administration of Taiwan Governor-General

Office between 1901 and 1908

FmLrEE HES
[hERZ K (W@ ) (W@ ) fBAE HE IREEE
R 2-4-2 18 36 1901 £EFERE A 2 2 28-29
W 2-4-2 18 36 1902 FEFEHE A 10 10 18-27
K 2-4-2 19 33 1901 FFEERE A 2 B (1 BEEEEI0E) 1 30
K 2-4-2 18 36 1904 EFER A 1 8 5 1905 EEHEA 1 2 31-32
N 2-4-2 20 36 1908 F-FEHE A 5 5 33-37

BRRR: &E A (RERENSENE T R AN+ =5E) (28R

(EFHIT 2T » 1929 : 209-211)

REFHEESS - 1911a:107-110) ~ (ZEHEAEERE)

£I : R: Robert Stephenson and Company; W: Nasmyth, Wilson and Company; K : Kfr;5E && & & &nt ; N: North British

Locomotive Company.

° HERAEIRSRA 1905 LR ZHRAE

P HGEHRRRET2 REE 2 B2 R EEEREHEEE 1048 EHINN (ZEEREHTZEGAR) F1
wE o H 9+ AE1HIAIFHIRY B33 IREE R M #R s BK10 T » BK24 % BK10 JEAYELFR—I « 2%/ 89k I 5 17

ZHk (2007a : 219-236)

* Bissel truck B HZEERT—E045 » HIZEEI A Levi Bissell A 1857 FE&5HH » bissel truck B =% 1F E B ARG -

36



W T TANVKRY TA(LTATINT T
2V Ry 7 A/ radial axle box /&[]
HlmEhFE o & 1) S FUEEE T
HEEH OB - 0 ERTE  RAEE
AGEE - M EAHEEEEN TIEERE (5
E= T - 19100 144) -

HoH®EREEN—T "1BI1 |
g M2-422 9 > 7HEREEE , - H 1887 4F

SN

S5 oy

SIS

: Radial box

: Radial box guide

: Radial box stay

: Radial controlling spring

: Radial controlling spring spindle
: Radial controlling spring bush

: Radial controlling spring seat

: Radial controlling frame

: Radial bearing brass

1.1906 & (FERASB AL RIEER) WEFFEmE
B 2 T 1 [
Fig 1. Section drawing of the “Radial Axle Box” record-
ed in the lllustration of the Components Names
of Steam Locomotives published in 1906
BREE (RS2 EER) (HOZZ8h 1906 :
112-113)

TAD>EIME

v}

BK24 Z SRR RIEE R AL EEEE

FHAEYREEOEZEAAR (HATES

1930 : 264 ) -~ 35 FeH 5% B8 BRI A i 2 1% 1)
EEmEFE - RENE T2-42 7 F L
g 7HERE , (FE=Z RETE

1910 : 147) 8 " 22 7L Ry 7 Ak
A — LT A R, (HOEZ
B > 1905 : 278-279 FIHE E ) FHIME - &
B 1929 4 (= EIRERHEZEE ) Uk &
i AR A E 117 §EER AR = -

T A8 5% B Bl # - £ 5 Diibs & Co.,
Glasgow Locomotive Works £ &Y 500 %
50 fifi (BLERFR : 1887-1904 )~ Nasmyth,
Wilson and Company 4 7 HYJ 600 7 53 #fi
(BULERFRY - 1888-1897 &) » LUK Vulcan
Foundry Co., Ltd ZEZEHY 700 JF 14 i ( #
R 0 1888-1896 ) (ELEf T2 -

1929 : 91-93) -

[&] J B2 th 22 2% 1879 4 FH David Joy
HY 75 B ] /Y 2 LG Ak 8 B B (Joy valve
gear ) DAPEHIBBEEAYRTE ~ 058 (& 2 -
3) o DA B R H Y o ISl B
( Stephenson valve gear ) &8 » k5 —F%
5 R o AR R AT S R Eh M RIS (7R
E= BT 0 1911 : 61) - IEERIEH
(2018 : 159) EC & * BK24 U\ /& & 1 (&
{7 ME— — g 15 K B L A ) B B Y 25 VR P
B -

FEHEE HIFE R pony trucks (S FHFT5 MRS ~ HEREHD » 1914 : 634-635) ° HERBHEE S G & (L Rt 2 Sk 2
b ZHEFHHRILZ 7Y Z/3— (radius bar) SEFEIG DA EEE T - 2 HEG SR R O EEE) - 2 Hi
SE AR o B EAR GBI R B o JRGRE R IR i B S R P Em PR R (R =
FAEFFE5 - 1911 = 300-303 ; BERHE T2 - 1938 1 126-127) -

* Radial axle box Byl GG A —E - REIFEZE TSR - (515 (2 dh g i v B e 2 A e - [F
1% 7 0 Bl < [ 2058 4 (88 5)75% (radial controlling spring )+ 1] P58 S5 11 78 7 EF U8 15 1) oH i [ 165 3] SR A 1)
(LE o TR - 5 1 h A 17 s R 2 R e 8 B e B8 5 SR T R BT A - [RIITL - 53 {8 2 i A A 025 BT 2 R e A o e
BRI AR (S TR - FHRE AL > 1914 1 783-785) - tRIE 1914 4 (BB E REE8 « fighl) &
& B A A RS Y radial axle box 2 FHPEE A Francis William Webb Fri% st (S HF5 M S ~ HRE R
1914 : 783-785) o

© SCHFEHGELIE 2-4-2 TR B e P A B SO A (R 2E R DU B AR HASGE A F] -

37



AL B E{RIFEATI / 2020.12 / 25 54 £

2. g A T2 R i Hars i A A B2 AR
FENB KRR EER

Fig 2. A model of the Joy valve gear produced by the
Shimadzu Corporation in Japan during the Jap-
anese colonial period, now in the collection of
Mechanical Engineering Department of National
Cheng Kung University
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Fig 4. Technical drawing of the first steam locomotive
manufactured in Japan
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Fig 5. The steam locomotive manufactured by Kisha
Seizo Kwaisha, Osaka, Japan in 1901
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Tab 2. The 16 steam locomotives owned by the Railways Administration of Taiwan Governor-General Office at the

end of 1898
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Fig 6. Technical drawing of class E18 steam locomo-
tives (No. 18-29) recorded in the “Overview of
the Steam Locomotives in Japan” published in
1029
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Fig 7. Technical drawing of class E30 steam locomo-
tives (No. 30-32) recorded in the “Overview of
the Steam Locomotives in Japan” published in
1929
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SRAE LR - R 233 SR E BT ER
17 BK24 2150 (#RIESH » 2018 : 161) -

9. S AR HE B ERAY 233 SRESHRAE
Fig 9. The No. 233 steam locomotive in the Kyoto
Railway Museum

BRI « FBEFSAME

_ s
5 rEIPZ%Q__E\

e 85 0 AR 1 2 W EE TR Y 2R 1 i
R E EE AR HP 0 T A A A - (HIEA
B RER  REGML I IEAEENE 6
BB B R AL 0 1R 1904 SR R% R
ERILEE - 1F 1905 AR HHR B 31 5%
BN B30 FPHUEE 2 B (RE & Z&AK
BEERIEREZE S 19721 645
ZE BT EE T 0 1905 © 42-43 5 BRE
FLFEFTYI OREE > 1901) -

35 W 2 6 5 B R B R AE 1903 AR
PReERFERYES S BINE B EE g R -
TESRIERETESR (RESNZ2E
SRS REZE S 0 1972 1 64-
67) - AIEEVRE G LT 5t A AHE E R
—IfE » 1901 FIERKLAVEE 6 RN EHE
Bl B> B A B T SN E
& B i B 1,321 mm §§/) B 1,245
mm {5 FHZZ S BE JIHH 9.8 kg/em” $2 T £
10.5 kg/em® ~ FEEHRE (slide bar /181 ) H
2RI HOR 1R (1B 10) ~ 2227 (safety

I 7 .

N fee e

A
— - 1537‘
qi Ao =) .

Z7 .
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+ Xy e s . 3. BRESH Slide bar bracket
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' 1; i A “_3‘,‘ 11. }%%Eé Connecting rod
) ) ) 12. B41R5EE Cross head shoe
BER - 2R | SHB0RHEASEA ﬁﬁgiﬂggg ) E':‘sgs”}:;’:dcgt;er

10. 1906 F (IR AN RIEERR) Uk 1 1RZR 2 RIZEENEAIEE

Fig 10. Two kinds of slide bar recorded in the “lllustration of the Components Names of Steam Locomotives”

lished in 1906

pub-

BRRE © (HMEEERREER) (AOZZ8) - 1906 : 62-63)

42



valve) FHZ A AR b A (Ramsbottom ) =
Mok Ry 7 (Pop) REFE - HABGEESE
JR AT RAE SRR B AR Ry A10 5 » 2 B
SR A8 AEE S » A10 AR E
AR 9 5 AR A R T B B B 2 T2 =
RAE (RESTZATEEERE N RESR
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1911b : 107-110) - HIRRFEEGL HEHE
KL 32 SRS RH B RN IR AR 19 5
H (RESHASHEEERETRERZE
201972 ¢ [ffgk) - BLERF ISR R
ARG E BRI 233 BRFEREE - (HE
AR A E BR AT T Y 268 SRR -

1908 4 » [Al FEAE & f i% 2 A i
EoEE S A ARBR—Ht TIBIE Y 7
BEEEH: S W > SUBRECERE S R EL S A
AR SEH 7 (2 B T OB
1909 : 37) - [t BIIRy FH 9% B North British
Locomotive Company “EZ&  fmif 33-37 HY
PRI - SuiE R R B33 (& 11) -

TEZ B33 I > BUERTi Y E18
K B30 1 » EliRk %R 18 1 0 H
F 1937 R B33 B 1k » L B
TELL 18 AT -

BK24 ZSHRAENER R E L EEEE

11,1929 & (2 EMRISEE) T BRAMHE
#F £33 AUHRHES (33-37 3 ) BIXE

Fig 11. Technical drawing of class E33 steam locomo-
tive (No. 33-37) recorded in the “Overview of
the Steam Locomotives in Japan” published
1929

BRRE : (ZEHRAERE) (FWIST - 1929:211)

Fyfa] B33 L 2 R B E SN FE I A 18
TR 35 2 S HE8GE S0 HL 1906-1912 4F
15 | A\ EEfH KRBT - AR AT -

1A~ RS R A b P B > G L2 1 O
EEPEEE (EILRSE) » Wtk
EGIVN-GIVAE DN

ATHA 1906 FFHEMS H AR FEE B HE
Baldwin Locomotive Works 4= ZEHY 3 Hifi
"28-0, 8 "D T > ¥ —FERIE
(E120 /%) - 1907 4% » FEVRE S ikE]

M2 26212, 8L IC1 B Y > 7 1

FAE , (B50) (ZEZEHEERTEES

1907 = 21-22 ~ 32 » 1908 : 33-34 ~ 38) °

BHE 1908 4~ 1909 4F 2 i 4F fE §8,5H
HFTE 18 P 2 Bl E SR (£3)
B m] 2% ¥ 2= 80 20 #jy R - LG 16 B #E AT
BAEZTPDAR - AJEIESE IR EER
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=R 3.1908 £ ~ 1909 F##EEFFAE E18 iZ s E30 X R E33 72 (#5718 18 72 ) MR BN E

Tab 3. The deployment locations in 1908 and 1909 of the class E18, E30, and E33 (collectively referred to as
class 18) locomotives owned by Railways Administration of Taiwan Governor-General Office

fredi) HERAEE
X #HE HE =t BHE =P ER
R 1908 0 0 0 0 0
1909 0 0 0 1 0
W 1908 0 2 0 1 0
1909 0 1 2 1 1
K 1908 0 0 0 1 1
1909 0 1 0 0 1
N 1908 0 0 0 0 4
1909 0 0 0 0 3
ML 1908 0 2 0 2 5
1909 0 2 2 2 5

T RS
I A R I ANEar N G L

0 1 1 0 2 28-29
1 0 0 0
2 2 1 2 10 18-27
2 1 0 2
1 0 0 0 3 30-32
1 0 0 0
1 0 0 0 5 33-37
0 2 0 0
4 3 2 2 20
4 3 0 2

BHAR  ®BE (EEMEREENE TSR Hal+—FE) B (FERENSEfE+—58 - BaN+25E) (£

TR AT SHEER » 1909 : 35-36 5 1910a : 74)

£I : R: Robert Stephenson and Company; W: Nasmyth, Wilson and Company; K : Xfr;5E &&E & & &nt ; N: North British

Locomotive Company.
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B E AR Pt 22 558 4 8 T 4-4-0
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6-01 L BT 1ICT 7 > ¥ —HkRAE. , (E110
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TR T BB D 0 191122 21) < 1912 4F
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FRER T4-62 00 5 B T2CT BB T
7 — R, (B200 %) -+ BOR KIERT
IHE SR BRI E R (R
JFSGETD - 1913 : 28) -

BRI - (ERETS 18 R TR B
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12. BK24 A% EhiminE LAI$EC » ANBR H#EeREe
SRR ERRES AR

Fig 12. The inscriptions on the right bake driving
wheel of BK24
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< Jord

13.1948 Ty (ZEEREIEZSFAM) Wk "RAEKE—ER, - 1947 F£12 A 31 HIER

Fig 13. A list of the locomotives owned by Taiwan Railways Administration, recorded in the “The Annual Report of
Taiwan Railways Administration” published 1948

BRER - (EEREEEEEER) (2 182f) (BREM - 2007a)

1219mm 1829mm 2286mm 1829mm 1664mm

14. BK24 R 1929 F (ZEIKEIERE) SR E# E18 2 » E30 2 » E33 UHRAEI B < ERHR

Fig 14. Comparison between BK24 and the class E18, E30, E33 locomotive dimensions based on data from
“Overview of the Steam Locomotives in Japan”
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FA R 7K 6 B 22 8 B B IR B 2 7K FE :
P A5 TIH _‘I:.E , f5 B EHL T 7 e 15. BK24 A& 5
AR - G E TSR Fig 15. The left side of BK24 steam locomotive
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Tab 4. Modification records related to class 18 steam locomotives in each year published in “The Annual Report of
Railways Administration of Taiwan Governor-General Office”

SERR
EITHE S I - HIEANBEGER S (Gould
coupler) #5& 57 F=0HE 4GS (Sharon type cou-
pler) -
FEHaES - HEE R Detroit ZUAGTHIES ©

RHEEHATE - R 1922 5 - HER /A
VY a FAERLAERE - Bl Turbo #EFERE & I
JBEEE L

HERR (F) = (Bi=) -

SRR -
HIEA AR FIB (RS SR
FHBIH -

HEECIPIR R T -

R - 19 H T 4 W BB O
WIS 2 FU A RSB - S3OME 3 08 50 TR
SR TAEE - 8 7 A B A T
WA RHBEES L -

B I BT R I 5 B
TR IS 2 20t - EERRER L
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ST R (R A e R S A — T
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12 G B TR o U B TR AR - T
BRI -

BRI FEBTTRE

. _ s
16. BK24 5 ERYDEATCERSSS @ AT R 2IBIRAY
“SHARON” 4%

Fig 16. The Sharon Coupler on the rear of BK24

shows the faint word “SHARON”
BERRE | (FERHE
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17. BK24 t§FAE _EAYIEOIPT » FERXTE 1931 FAEE

o

Fig 17. Fire door of BK24, probably altered around 1931
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18. BK24 #RAF = A RN A B EHIRID

Fig 18. Wooden sliding window tracks on the right
hand side of BK24’s cab
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B 22 R DAY B A A (L BB (fiber-
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B ERE - 2L E#REER - ' BK23
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19. (SIFEFEE XK IERT » LL FRP 181/ BK24 T35
Y BK20

Fig 19. Locomotive BK20 modified with FRP shell in
imitation of BK24. Located in front of the Dan-
shui MRT Station
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