
THE MAIN TEA ETA AUTORITETET MULT MAITI US 20180029617A1 
( 19 ) United States 
( 12 ) Patent Application Publication ( 10 ) Pub . No . : US 2018 / 0029617 A1 

OKUMURA ( 43 ) Pub . Date : Feb . 1 , 2018 

( 54 ) AXLE BOX SUSPENSION OF RAILCAR 
BOGIE 

( 71 ) Applicant : KAWASAKI JUKOGYO 
KABUSHIKI KAISHA , Kobe - shi , 
Hyogo ( JP ) 

( 72 ) Inventor : Yasufumi OKUMURA , Kobe - shi ( JP ) 

( 73 ) Assignee : KAWASAKI JUKOGYO 
KABUSHIKI KAISHA , Kobe - shi , 
Hyogo ( JP ) 

Publication Classification 
( 51 ) Int . Ci . 

B61F 5 / 26 ( 2006 . 01 ) 
( 52 ) U . S . CI . 

??? . . . . . . . . . . . . . B61F 5 / 26 ( 2013 . 01 ) 
( 57 ) ABSTRACT 
An axle box suspension of a railcar bogie is configured to 
couple an axle box , accommodating a bearing supporting an 
axle , to a bogie frame and includes : an axle beam including 
an axle beam main body portion and an axle beam end 
portion , the axle beam main body portion extending from the 
axle box in a car longitudinal direction , the axle beam end 
portion being provided at a tip end of the axle beam main 
body portion and including a tubular portion that is open at 
both car width direction sides ; a core rod inserted into an 
internal space of the tubular portion in a car width direction ; 
an elastic bushing interposed between the tubular portion 
and the core rod ; and a receiving seat provided at the bogie 
frame , both end portions of the core rod being connected to 
the receiving seat , the tubular portion being divided into a 
first semi - tubular portion and a second semi - tubular portion , 
the first semi - tubular portion being formed integrally with 
the axle beam main body portion , the second semi - tubular 
portion being stacked on the first semi - tubular portion in an 
upward / downward direction . 

( 21 ) Appl . No . : 15 / 548 , 360 
( 22 ) PCT Filed : Jan . 25 , 2016 

PCT / JP2016 / 000342 ( 86 ) PCT No . : 
$ 371 ( c ) ( 1 ) , 
( 2 ) Date : Aug . 2 , 2017 

( 30 ) Foreign Application Priority Data 

Feb . 2 , 2015 ( JP ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2015 - 018102 

276 276 27a 278 22b 
[ 27 ters " ???? ??? ?? ????? ????? . ?? 

anonini Warninspirierend hier * 

pienilor medicine words 
* * * fup ww 

puritate 
wiweroaminen ?????? ?????? P 

ure ! ! tinawagantungan pow pex 

NNARINN NNM . com 
Vom No primo er Avis wws foreporn 11b spireret 

www 302 minde . . . 

306 307 200 wsian * * * AXAwangan 300P wwwvvwvvwtrancim inin 
ministri Groninis verosimies Service my misriisiti www 

* * * * * * * * * * * * Histemi septiembre listings 
som * * * 

30€ / 306 306 with strong maging 
Banned Exp 

o sitioning * * * beispiel Morini 
these this 

huset 
termini de promotion 

* * * * 

mia Inten mm wakimwongo 
w INKAMA KW komm Wie imamsunmarrimanovrimi 

. Label and 
* * * * VI ????????????????????? in we VI en andere made 

del diari mali ya 
in the colo Swimming Pa wolettlingettet roteicoticipation or 

* * * * * 
3ih 

310 
mwy w 

SOK 310 zia " p 
nimeve www * 316 Komentar velit 1 1 318 . P rimera para 

W WW Fri 

CAR LONGITUDINAL DIRECTION 1 E C yaw 1 



Fig . 1 

US 2018 / 0029617 AI 

????? 

C 

?? . ?? 

4 - 4 

????? « * 1944 ? . 

CAR WIDTH 

- 

88 ???? 

; ; 24 ??? v448 * 

- - - 

{ 

fWN I { { { { i jud ” 24 [ } 

. ? . ???? 

~ ~ ~ ~ ? 

. ???? d6fuzaifij ???? 

. ?? ????????????? 

* * 

???? ????? 

{ 

???? 

S 

* * tivity 
+ * * * 

? . ??? 

??? 

????????????????????????? 

- * * 

?????? 

$ 3 24 

???????????? . ??????????? ? . ?????? • 

* * * * 

* = & 
- 6 - 44 

. 

was ??????? 
t• . ???? 44t ??????? 

, . ?? 

ww . w > 
44 * * * * * 

?? 44 
444 " * ? 

% 6 : 

{ 
444 = ??? 

* 
« « 

?????? ?????????? 

* * + 

? . ? ????? 

3 

2t 

???? 
* * * * * * * * * . . 

[ za 
" 

2 , 

? 1 

27 

" 

* * * * * * * 

visatx . 
???? : : : : : ats 

1 

. " 

. . . . . 

s 

* * * * •4 - ???? 

. ?????? } } 963441t4tt ???? 

?? . ?? . . 

. . . . ? . ???????????? . ?? « * = = : ?????? 

?????????? ?????? 

* 

- x - s4v5 

. . . 

/ 

201 - 2 ? 

, ???????????? 

? . ????? 4 . . 

. 

. . ?? 

. . . . . * ????? ~ ?? 

?? ???? ???? 94 + ??????? ?? 

" . . 
?? 

?? + + + 

?????????????? 

= = = ~ ~ - s 
* ?? i ??????? 

& = ? * * * * 
% 486 

. 

?? ?? 

???? ?????????????? ???????????????? . . ??????????????????????????????????? ?????????????? 

* 

* 

• 

24 ?? 

Feb . 1 , 2018 Sheet 1 of 5 

: 8 ???????????? 

?????? 8814714841bl ? ??????? * * * * * 

? 

6 : 

12 : : 120532 ?????? 13 : 89 ???? ?????????????? ?????? 

???????? 
? . . . 

" ?? . 

9 
. 

4844 - 47 ?????? ? ???? ???????? 

???? 

. ?? * * * * 

12 : 4 
: 58 : 

41 

????? 4939 * * 

. 

? 

???? ?????????? i 

. . . . ?????? 

* 

* * * * • * * * 

. ??? " 

. 

* 

?? 
?? ???????? . ???? ????? . ? . 

????? " 

? . 

. 

????????? 

27 s 

… . . . . 

. 

?? 

… 

" 

?? 

. 

??????? * * * 

. . 

. ? . . . ? 

. 

. . . . . . ) ?? ????? 17444 . ??????????? 49 ????? 

* = 4f449 

????????? + ? 4 ? * = 

9211 : 4476 ?? 

. ?? . 

?????? 

442444 

" ??????????????????? 4 

?? . ???? 

. * " 

- 4 

. 

. 

" 

???????? 

?????????? . ? p 

5 % 4 + 

. 

?????????????????? 

" 

?? ?????????? 

, ??? 

. . . 

424 " 84426 ?? ???? 
414 ?????? r ?????? * * * * * ? 

+ 

* * 

+ + 

. . * ????????? 

" 

+ + + 9 

. 

: 

A 

4 . 

: 

? 8 ??????? 2 ?? ???????? 

. 

144 * * 

: ????? 28 

? ? 

* * * * 

* * * * 

??????????????? 
. ; . 

???????????? 

sia * 

q 

?????????????? ????????????????????? 

44 496 , 

" 

* * * * * , 4424 * * + ??????? ???????? { ; 44 " 

? 

?????? . ?????????????????????????? ?????????? 
????????????????? ?? 
re 

???? . ???? 
?????????? 47 

????????????????? * 

2 , 22 

/ / / 

/ / : ?????? . ? . ?? A 

fj 

_ 

?? - 

* * * * * * * * * * * 

???? ???? ??? . . ?????? . . ?? ?????? 

?? ???????????????? . ?????? 

???????????????? 

" 

* 

Patent Application Publication 

* 4 : 4546 

= * - - - - - 

* * ?? * * 

% AA * 

* 

? . . * * * * * * * * 

4 % . . = " { { 



US 2018 / 0029617A1 

Fig . 2 

CAR LONGITUDINAL DIRECTION ??????????????????????????????????????????????????????????????????????????? 

? 

?? ?? 

13 

???? 

31 

?? 

? ?? ?? 

. 

. . 

. 3 

???????? ? 

? ??? 

?? ????? ????? ??? 

?? ? ?? ?? ?? ?? ?? ?? ???? 

?? ??? ?? ??? 

? ? ??? ??? ?? ?? 

???? ?? ???? 

? ??? 

?????? ????? ??? 

? ? ?? ?? 

?? ?? ??? ????? ?? ???? ?? ?? ?? ???? ???? 

? 

??? ? 

? ??? ?? ???? ? 

? 

? 

? 

???? ??? ????? ?? ??? ??? 

?? 

: : 

? ??? ?? ??? ???? ?? 
??? ??? ?? ??? ???? 

??? ??? 

?? 

??? ?? ????? ???? 

?? ??? ?? ?? ?? 

?? ??? ??? ?? 

?? 

???? ?? ??? ?? 

? 

? 

? 

? 

?? 

? 

? ? 444F ?? ?? ??? 

?? ?? ???? ???? 

????? ???? ? ???? 

?? ??? 19 ??? 

?????? 

. . . 

: ? ??? ? ??? ????? ????? ?? ??? ?????? 

?? ?? 

????? 
?? ?? ?? ????? 

? ??? ?? 
??? ? ????? 

?? ?? ??? 

. : : ???????? ????????? 
????? 11 ???? 15 ????? 

?? ????? ? 4 ???? 14 

? 

? 

???? ?? ?? ! ! ! 
????? " 

?? 45 ?? ?? 

??? 

???? ??? 

? ???? ?? 

???? ???? ???? ?? ?? ?? 

?? ?? ?? 

Feb . 1 , 2018 Sheet 2 of 5 

??? 

???? 

????? 

? 

??? 

?? ???? 

?? 

? ??? ? ???? 4 

???? ???? 

?? ?? ??? 

? ?? ?? ; 

?? ?? 

?? ???? 

??? ??? ?? 

. . 

* 

?? - 

????? 
???? 

?? ???? 

???? 

: : 

* 

?? * * * ?? 

????? 

?? ??? 

??? ????? ???????? ?????? ?????? ??? ? ?????? 

?? 

?? 

1 

?? ?? ? : 

????? ?? 

?? ???? ??? ??? ???? 

?? 

???? ??? 

?? ?? 

??? 
??? 

. 

?????????????? 

??? 

???????? 

?? 

???? ?? ?? ?? ? ??? ?? 
? 

??? 
?????????? 

?? ??? ???? 

?? ?? 

????? ??? 

?? ??? 

?? ?? ??? ?? 

??? ???? ? ??? ???? 4 

??? ???? ??? 

?? 

??? 

?? 

??? ???? ?? ?? 

???? 

??? ??? ?? ??? ? ????? 

?? ???? ?? 

?? ????? ?? ??? ????? 
?? ??? ???? ?? ????? ?? ??? ?? ??? ?? ???? ??? ? ?? ?? ?? ???? 
? 
? 

????? ?? ????? 

??? ?? ?? 
??? ? ?? ?????? ????? ? ?? 
* * * ?? ??? 

????? ?????? ???? ?? ?? 

? ?? . . 

????? 

??? 
?? ???? 

??? 

??? ??? 

* 

? 

?? ????? ??? 

???? 

???? ????? ? 

? ?? 

? 

: ?? 

8 ???? 44 ? : ?? 

= 

* ?? ??? ?? 

???? ?? 

?? ?? ??? ?? ????? ?? ?? 

? 

. 

?? 

????? ???? ?? ??? ?? ?? ?? ?????? ? ? ??? ???? 
? ??? ? ???? ? ????? ??? ? ?? ?? ?? 

= ? 

? ???? ? ?? 

????? ?? ?? ?????? ?? ?? ?? ?? ? ?? ?? ?? ?? 

* * 

. . . . . ?? ??????? ??? 

. . 

? ??? 

??? ??? ??? ?? 

: 

???? 

? ? ?? ???? 

? ??? ??? 

* * * * ?? 

: 26 ??? 

? ? ? 499 ????? ? 

???? ??? ?? ?? ??? ?? 

?? 

???? 
? - 

" 

????? 

?? ???? ? ?? ?? ? ?? ????? 

?? ?? ? ?? ???? 

- ?? 

* 

? 
? 

? 

3 

??? ? ? ? ? ? ? ? ? ? ? ?? ????? ? ?? ????? ? 

* * 

??? ???? 

: ?? 

. ? ? ? ? ? ? 

? ??? ?? ?? ?? ??????? ?? ??? 

. 

????? ??? ??? ?? ?? ?? ??? * * * * * 

* * * * ??? ? ?? ????? 

?? ? ???? 

???? ?? 

????? ? ?? ???? * * * 

??? ??? ??? ?? ???? ?? 

?? 

?? ??? ? ???? ?? ??? ??? ??? . ??? ?? 

: 

?? * 

??? ??? ??? ??? ??? ??? ??? ??? ??? ? ? ??? ???? ??? ?????? ?? ?? ??? ? ?? ?? ? ? ?? ?? ???? 

. 

?? ??? ?? 
?? 

???? ??? ?? ??? ???? 

?? 

. 

??? ?? ????? ? ?????? 

????? ?? ????? ??? = = = ? ? ? 

? ???? 

- 

???? 

? 

?? ?? ????? 

? 

? - 

????? 

?? ????? : 

? 

? ?? ?? ??? ? ??? ? ????? ??? 

? 

??? - - - ? ? ? - - - - 

??? ?????? ????????? ???????? ? 

?? ? - 

?? ??? ?? ???? ??? 

? 

? : 

- 

?? ??? ?? : ?? 

= - - - - 

. 

* * 

* * * . 

????? 

?? 

. . 

* 

: 224 

0 

a 

| 

{ 

2 

Patent Application Publication 

?? ?? 



3 

US 2018 / 0029617A1 

?? 

??? 

CAR LONGITUDINAL DIRECTION 
????????????????? 

?? ?? 

?? ?? 

???? ? ??? ?????? 

{ } 

# 

??????? 
??? ????? 

??? ???? ?? ??? 

{ 

?????? 

3g 
" " 

318 31 

???????????? 

? ???? ???? ? ?? 

. . . ?? 

?? 

: 

| 
3 34 

?? ?? 

?? ??????? 

???? ?? 

316 

???? ???????? ?????? 

?? ??? ? 44 

444 ??? ??? : 

???? ???? ???? 

{ } 

????? ??? ???? 
???? ???? 

FR 

???? ?? ?? ??? . ??? . 

? 

? 

???? ? 

? 

???? 

?? ? ?? ????? 

? ??? . 

??? ??? 

? ????? 

? 

?? 

?? ?? ??????? * 

? ???? ? ??? 

. . " 

???? 

? 

? 

?? ???? ???? ???? ?? 

. ?? ?? . ?? ?? 

?? 

?????????? 

+ + + 14 

: 

44 : 14 ??? . ??? . 

* * * 

???? 14 
414 ? ????? 

? ??? ??? ???? ??? ??? 

Feb . 1 , 2018 Sheet 3 of 5 

+ 

???? ???? ?? 

??? 

?? ????? ?? ???? 

??? + 

?????????? 

??????????????? " 

??? 

? ?????? ??????? ????? 

. 

????? 

. ?? . ??? ! 

??? ? ?? ?? ?? ??? ?????????? ????????????????? 

* * 

??? ????? 

: 

??????? ???? ???? 

* * 

???????? 

??tta ??? ??? ??? 119 ? 

??? ????????? : : 

? 

?? 

???? 

. . ?? 

" 

?? 

? 

" ?? 

??? ? ???? ???? 

?? 
?? 

" . ?? ?? ? 

?? ??? ?? ?? ??? ? 

?? ?? ?? 

??? ??? 

: : , 
??? ? ??? ??? 

???? 
????? 

?? ????????????? 

? 

??????? ???? ??? ? ???? ?? ?? ? 

4 ?? 20 

? 

? ?? ??? ??? ??? ??? ??????? 

??????? 

) 

??? ??? ? ??? ?? ??? ????? ?? ?? ?? ? ?? ?? ?????? ??????? ?? 

? 

???? 

????? ????????? 

? 

( 

??? 

?????????? 
- 

? ?????? 

????? ?? 

) 

? ?? ????? ???? 

? ? ??????????? ???????? ? ?? ?????????????? ?? . 

? ?? ?????? ?? ??? ???? ? ?? ?? ??? ?????? ??? ?? ?? 

?? ?? ?? ?? ?? ?? ?? ?? ??? ? ?? ?? ???? ??? 

? ?? ?? 

? 

?? ?? ??????? ??? ??? 

??? ?? ???? ? ???? ?? 

? ?? ?? ?? ?? 

? ?? ?????? ??? ???? ???? ????? ??? ?? ?? ???? ???? ?? ?? ???????????????? ???? ???? 

* ?? ? ??? ?? 

; 

: 

* ? 
?? ?? ?? 
? ?? ???? ????? ??????????? ?????? ??? ????? ?? ??????? ???? ? ? 

??? ??? ???? ?? ?? ??????????????? ???? ???? ? 

?? ?? ?? 

? 
?? ?? ? 
* 

? ?? 

?? ?? ?? 

? 

? . ?? ?? 

?? 

??? ??? 

?? 

??? ?? ??? 

? ? 

? ???? ??? ?? ?????? ??? ? ?????????? ???? ? ?? 

? 

? 

? 

? 

??? 

? 

???? ???? ? ?? ??? ??? ????? ??? ? 

? ?? ??? - 

Patent Application Publication 

* * ????? * * * 

? ? 

27c 

. ?? 

???? ?? ? 

? 22 

2 

273 



Patent Application Publication Feb . 1 , 2018 Sheet 4 of 5 US 2018 / 0029617 A1 

30a 
30h 

corn 1 1 * * ! 

ICM 
ich initiw will 

* CWXMV itti * * * * * * * * * * * * * * * * * * * 
rrirn * . . * * * 

severe 
* * * * * * * * * * * homas u * * 

* * * * * 

* * * * * * * * * * * * * * * * * * * 

m entretenimientazione Fac metriszsisht AR * irties Hamarow * * * * 

in journ 

* * * * 
LY 

* * * * 

* * * * * * * * HAYAM bronnement 30e 30g 300 ment . 
jiwww . . . . . wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww . w 29 . 

: . . . . . . . 

87 
306 307 30d 
316 317 310 Yuratiopharm to 

319 310 Quad 
????? ? 318 

31k - - - - 31 * mwinwirinin 
* w * * 

. 

istiti 
e 

www . 

3 1 ( " 11 " * * * * 

ist piattisti hitting the m 

st * * * * * * 
o * * * * * * * * 

* * * * * * * * * * * * 

tou 
: 
L buni 31h 

3 
ilham eliminate timine 

evenimenuncia 
This imaginatisney stewicki 

. . . . 

. . 

( mm ( 17T . . . . . . . . . . 

Basistoelen van memiBa 

. 

Fig . 4 



US 2018 / 0029617A1 Feb . 1 , 2018 Sheet 5 of 5 Patent Application Publication 

?? ??? ? ?? 31 Ba 3 : B 28a a " 

?? ??? 

?? . . . ???? ???? ?? ???? ??? ?? ?? ? ??? 

??? ??? ?? ??? ???? ?? ?? ??? ? ?? ??? ???? ? ?? ??? " ??????? ? 

??? ?? ?? ?? ???? 

?? ?? 

? 

?? ??? ??????? ?? ?? 

?? ????? ??? 
???? ??? 

??? ??? ?? ??? ??? ?? 
???? ? 

: ??? 

???? ???? ? ???? ???? ??? ????? ? ? ? 1 
? 

?????? ????? ???????? * 
??? ?? 

?? ??? ?? 

?? ??? 
????? 

? ????? ???? ?? ????? ?? ??? 
- 

? * ?? ?? ?? ???? ?? ???? ??? ???? ??????? ????? ???? ?? ?? ?? ?? ?? ???? ???????? 

? ??? 

?? ?????? 

??????? 
. ?? ????? ?? ???? 

: ????? 

??? ?? ?? ????? 

????? ?? ???? 

, 

: ???? ? ??? ?? ??? ???? 

???? ?? ?? ?? ????? ??? ????? ????? ? ?? ??? 
?? ???? ?? ?? 

?? ? ???? 

?? ?? ?? ???? ??? ?????????? ????????? 
? ???? ???? ?? ?? ?? ???? ???? ??????? ??? ??? ? ?? ????? ??? ???? ?? ?????? ?? ??? : : ?? ????? ??? ? ?? ?? ????? ? 

?? ??? . ???? ???? ???? ?? ??? ????? ??? ? ?? ??? 

* ?? ?? ??? 

???? ?? 
?? ???? ?? 

?? ?? ? 

3 | 3pm 31 B Ba ? ???? 3 
Fig . 5 

* 
? 

???? ?? ??? 17 ???? * ?? ??? 
??? 

???? ? ?? ??? 

?? ?? ?? ??? ???? 
???? ?? ?? ?????? ?? ????? ????? 

????? ??? 

?? ? ??? ?? ????? ?? ?????? ?? ? ??? ????? ???????? ??? ????? ????? ?????? ?? ?? ?? ??? ?????? ?? ????? 

30 E 0AD ??? 

???? ? ?? ??? ???? 

??? ?????? ???? ???? ??? ??? ? ??? ??? ??? ? 
?? ???? ?? : 

???? ? ??? ? 
???? ? ?? 
??? ? 
? ? ??? 
?? ?? ???? ? ?? ?? ?? ? ?? ??? ?? ? 445 

+ + + + + + + + + 4 : ???????? ??????? 

6 : 54 
?? ???? ??? 

?? ?? ?? ruis 

????? ?? ! ?? 
: ?? 

19144141 ? ? ????? ? ?? ?? ? ??? ???? ? ??? ? ????? 4 
: 4 

? ??? ?? 

????????? 13b ????? ???? ???? 
? ?? ?????? ??? 

: ? ???? 
: : ?? ????? 

: : ???? ????? ??? ??? ???? ???? ?? : ?? 
?? 3 ? ??? 

. ???????? 
? ??? . . ? ??? ?????? ???????ty4444 ? ?? 

a 
????? ?? ????????? ?? ? 

? ? ?? ?? ?????? ?????? ? ?? ? ???????? 
? ? ?? ? ?? ???? ? ? ???? ???? ????? ???? ???? ? ??? ?? ??? ???? 

? ???? ???? 94 
?? ? ?? ??? 

30 ?? ? ???? 

?????? 
???? 
????? ???? 

?? ??? a1 
????? ??? ? 

" ? ? ? ? " " ????? ?? ?? : ????? ?? ??? 

??? ? ? 2 
Train ' ??? ? ??? 

?? 4 
? " 

: ' ? ??? ???? ??? ?? ??? ?? ???? ?? 
" . ??? ????? ??? ? ?? 

?? ? ???? ?? ?? : . 

????? ? 
???? ?? ?? ?? ?? ?? ?? ??? ???? ??? ??? 

?? ?? ??? ? ? ?? ??? ????? ??? ? ? ??? 4444 * 

?????? ? 
???? ??????? ??? ? ?? ??? ???? ???? 
1 ? 

? ??? ???? ?? ???? ?? iiiiii ?????? ?? ??? : 43 
???? ? 

?????? ????? ????? 

? 
? ?? ? ???? ??? ??? ? ?? ? 

????ix ??? ????? ??? ?? ?? ? 
? ?? ??? ? ?? ???? ?? ?? ? ?? 

???? ??? ? ????? 
14 ??? ??? ??? ?? ?? ?? ?? ?? ? ?? ??? 

? ??? ( ?????? 

?? ? ???? ? ???? ?? ??????? ? ?? ; ??????? riu ?????????????? ? ?????????????? * " 
' 

?? ( ????iii ?? ? ??? ??? , ???? ????? xts ????? 

?? ?? 4 4 18 
Fg . 6 



US 2018 / 0029617 A1 Feb . 1 , 2018 

AXLE BOX SUSPENSION OF RAILCAR 
BOGIE 

Solution to Problem 

TECHNICAL FIELD 
10001 ] The present invention relates to an axle box sus 
pension of a railcar bogie , and particularly to a coupling 
mechanism coupling an axle beam and a bogie frame . 

BACKGROUND ART 
[ 0002 ] In a bogie of a railcar , an axle box accommodating 
a bearing supporting a wheelset is elastically supported by 
an axle box suspension with appropriate rigidity so as to be 
displaceable relative to a bogie frame in forward , rearward , 
leftward , and rightward directions . There exist various types 
of axle box suspensions . According to an axle beam type 
axle box suspension , an axle spring constituted by a coil 
spring is provided between an axle box and a bogie frame , 
and an axle beam extending from the axle box in a car 
longitudinal direction is elastically supported by a receiving 
seat of the bogie frame ( see PTL 1 , for example ) . 
[ 0003 ] The axle beam includes : an axle beam main body 
portion extending from the axle box in the car longitudinal 
direction , and an axle beam end portion provided at a tip end 
of the axle beam main body portion and including a tubular 
portion that is open at both car width direction sides . A core 
rod is inserted into the tubular portion through a rubber 
bushing and is fixed to the receiving seat of the bogie frame . 
To insert the rubber bushing and the core rod into the tubular 
portion , the tubular portion is divided in the car longitudinal 
direction along a parting line extending in an upward / 
downward direction . Specifically , the tubular portion is 
divided into a first semi - tubular portion formed integrally 
with the axle beam main body portion and a second semi 
tubular portion stacked on the first semi - tubular portion in 
the car longitudinal direction . A bolt is inserted into the first 
semi - tubular portion and the second semi - tubular portion in 
the car longitudinal direction . 

[ 0007 ] An axle box suspension of a railcar bogie accord 
ing to one aspect of the present invention is an axle box 
suspension of a railcar bogie , the axle box suspension being 
configured to couple an axle box to a bogie frame , the axle 
box accommodating a bearing supporting an axle , the axle 
box suspension including : an axle beam including an axle 
beam main body portion and an axle beam end portion , the 
axle beam main body portion extending from the axle box in 
a car longitudinal direction , the axle beam end portion being 
provided at a tip end of the axle beam main body portion and 
including a tubular portion that is open at both car width 
direction sides ; a core rod inserted into an internal space of 
the tubular portion in a car width direction ; an elastic 
bushing interposed between the tubular portion and the core 
rod ; and a receiving seat provided at the bogie frame , both 
end portions of the core rod being connected to the receiving 
seat , the tubular portion being divided into a first semi 
tubular portion and a second semi - tubular portion , the first 
semi - tubular portion being formed integrally with the axle 
beam main body portion , the second semi - tubular portion 
being stacked on the first semi - tubular portion in an upward / 
downward direction . 
0008 ] . According to the above configuration , the tubular 
portion of the axle beam is divided into the first semi - tubular 
portion formed integrally with the axle beam main body 
portion and the second semi - tubular portion stacked on the 
first semi - tubular portion in the upward / downward direction . 
Therefore , when viewed from a center of the core rod , the 
first semi - tubular portion extends to an opposite side of the 
axle beam main body portion . Therefore , the first semi 
tubular portion can receive loads transmitted through the 
axle box to the axle beam in both directions along the car 
longitudinal direction . On this account , it is possible to 
prevent a case where the load transmitted through the axle 
box to the axle beam in the car longitudinal direction acts in 
such a direction that the second semi - tubular portion is 
separated from the first semi - tubular portion . Thus , a 
requirement of attaching strength of the second semi - tubular 
portion attached to the first semi - tubular portion can be 
eased . 

CITATION LIST 

Patent Literature 
[ 0004 ] PTL 1 : Japanese Laid - Open Patent Application 
Publication No . 10 - 278791 Advantageous Effects of Invention 

SUMMARY OF INVENTION [ 0009 ] The present invention can provide a configuration 
in a mechanism coupling an axle box to a bogie frame 
through an axle beam , the configuration being advantageous 
in terms of strength . 

BRIEF DESCRIPTION OF DRAWINGS 

Technical Problem 
[ 0005 ] However , according to a bogie including a tread 
brake , when a brake shoe is pressed against a wheel tread of 
a wheel in the car longitudinal direction at the time of 
braking , brake force applied to the wheel in the car longi 
tudinal direction is transmitted to the axle beam through an 
axle and the axle box , and force acts in such a direction that 
the first semi - tubular portion and the second semi - tubular 
portion are separated from each other in the car longitudinal 
direction . Therefore , the brake force is applied to the bolt as 
pulling force acting in a direction ( car longitudinal direction ) 
along an axis of the bolt . On this account , strength design 
such as usage of a high - strength bolt needs to be considered . 
[ 0006 ] An object of the present invention is to provide a 
configuration in a mechanism coupling an axle box to a 
bogie frame through an axle beam , the configuration being 
advantageous in terms of strength . 

[ 0010 ] FIG . 1 is a perspective view of a railcar bogie 
according to an embodiment . 
[ 0011 ] FIG . 2 is a side view of the bogie shown in FIG . 1 . 
[ 0012 ] FIG . 3 is an enlarged view of major components of 
the bogie shown in FIG . 2 . 
[ 0013 ] FIG . 4 is an exploded view of a tubular portion of 
an axle beam shown in FIG . 3 . 
[ 0014 ] FIG . 5 is a bottom view of the tubular portion of the 
axle beam shown in FIG . 3 . 
[ 0015 ) FIG . 6 is a sectional view taken along line VI - VI of 
FIG . 3 . 
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Description of Embodiments 
[ 0016 ] Hereinafter , an embodiment will be explained in 
reference to the drawings . In the following explanations , a 
direction in which a bogie travels and in which a carbody of 
a railcar extends is defined as a car longitudinal direction , 
and a crosswise direction perpendicular to the car longitu 
dinal direction is defined as a car width direction . The car 
longitudinal direction is also referred to as a forward / 
rearward direction , and the car width direction is also 
referred to as a leftward / rightward direction . 
[ 00171 FIG . 1 is a perspective view of a railcar bogie 1 
according to the embodiment . FIG . 2 is a side view of the 
bogie 1 shown in FIG . 1 . As shown in FIGS . 1 and 2 , the 
bogie 1 includes a bogie frame 3 supporting a carbody 50 
through air springs 2 that are secondary suspensions . The 
bogie frame 3 includes a cross beam 4 located at a longi 
tudinal direction middle of the bogie 1 and extending in the 
car width direction . However , unlike the configuration of a 
conventional bogie frame , the bogie frame 3 does not 
include side sills extending from both respective car width 
direction end portions 4a of the cross beam 4 in the car 
longitudinal direction . Axles 5 extending in the car width 
direction are arranged at both respective car longitudinal 
direction sides of the cross beam 4 , and wheels 6 are fixed 
to both respective car width direction sides of each of the 
axles 5 . Bearings 7 rotatably supporting the axles 5 are 
provided at both respective car width direction side end 
portions of each of the axles 5 so as to be located outside the 
wheels 6 in the car width direction . The bearings 7 are 
accommodated in respective axle boxes 8 . 
[ 0018 ] Each of the axle boxes 8 is coupled to the corre 
sponding car width direction end portion 4a of the cross 
beam 4 by a corresponding axle box suspension 10 . The axle 
box suspension 10 includes an axle beam 11 extending from 
the axle box 8 toward the cross beam 4 in the car longitu 
dinal direction . To be specific , the bogie 1 is a so - called axle 
beam type bogie . A tubular portion 29 that is open at both car 
width direction sides is provided at a tip end portion of the 
axle beam 11 . A core rod 14 is inserted into an internal space 
of the tubular portion 29 through a rubber bushing 13 ( see 
FIG . 6 ) as an elastic bushing . A pair of receiving seats 15 and 
16 constituting the axle box suspension 10 is provided at the 
car width direction end portion 4a of the cross beam 4 so as 
to project outward in the car longitudinal direction . The 
receiving seats 15 and 16 are provided with groove portions 
17 and 18 , respectively , and the groove portions 17 and 18 
are open downward . Both car width direction end portions 
of the core rod 14 are fitted to the respective groove portions 
17 and 18 from below . In this state , lid members 19 are fixed 
to the respective receiving seats 15 and 16 from below by 
bolts ( not shown ) so as to close lower openings of the groove 
portions 17 and 18 . Thus , the core rod 14 is sandwiched by 
the receiving seats 15 and 16 and the lid members 19 . As 
above , the core rod 14 is connected to the receiving seats 15 
and 16 . 
[ 00191 Brake devices 20 configured to brake the wheels 6 
are provided at the cross beam 4 . Each of the brake devices 
20 includes a brake shoe 20a opposing a wheel tread of the 
wheel 6 from an inner side ( the cross beam 4 side ) in the car 
longitudinal direction . The brake device 20 is a tread brake 
configured to drive the brake shoe 20a by an electric , 
pneumatic , or hydraulic actuator ( not shown ) such that the 
brake shoe 20a is brought into contact with or separated 
from the wheel tread of the wheel 6 . To be specific , the brake 

device 20 brakes the wheel 6 in such a manner as to press 
the brake shoe 20a against the wheel tread of the wheel 6 
outward ( toward an opposite side of the cross beam 4 side ) 
in the carbody longitudinal direction . Therefore , at the time 
of braking , a load ( brake force ) acts on the wheel 6 outward 
in the car longitudinal direction . 
10020 ] Each of plate springs 22 extending in the car 
longitudinal direction is provided between the cross beam 4 
and the axle box 8 . Longitudinal direction middle portions 
22a of the plate springs 22 support both respective car width 
direction end portions 4a of the cross beam 4 from below . 
Both longitudinal direction end portions 22b of each of the 
plate springs 22 are supported by the respective axle boxes 
8 . To be specific , the plate spring 22 achieves both a function 
of a primary suspension and a function of a conventional 
side sill . The longitudinal direction middle portions 22a of 
the plate springs 22 are arranged so as to extend under the 
cross beam 4 . Pressing members 23 each having a circular 
arc lower surface are provided at respective lower portions 
of the car width direction end portions 4a of the cross beam 
4 . Each of the pressing members 23 is placed on the 
longitudinal direction middle portion 22a of the plate spring 
22 from above and presses the plate spring 22 from above so 
as to be separable from the plate spring 22 . To be specific , 
the pressing member 23 presses the middle portion 22a of 
the plate spring 22 by a downward load , applied from the 
cross beam 4 by gravity , so as not to fix the plate spring 22 
in an upward / downward direction . It should be noted that the 
pressing member 23 may include a rubber sheet opposing 
the plate spring 22 . 
[ 0021 ] A supporting member 24 supporting the end por 
tion 22b of the plate spring 22 from below is provided on the 
axle box 8 . To be specific , the car longitudinal direction end 
portion 22b of the plate spring 22 contacts an upper surface 
of the supporting member 24 so as to be separable from the 
upper surface . Specifically , as described below , the support 
ing member 24 is formed by stacking an upper surface 
inclined member 25 , a rubber stack body 26 , and a receiving 
member 27 in the upward / downward direction . In a side 
view from the car width direction , the upper surface of the 
supporting member 24 is inclined obliquely downward 
toward the cross beam 4 . To be specific , the upper surface of 
the supporting member 24 is inclined such that a car 
longitudinal direction inner side ( the cross beam 4 side ) 
thereof is located lower than a car longitudinal direction 
outer side thereof . A part of an intermediate portion 22c 
between the middle portion 22a and the end portion 22b in 
the plate spring 22 extends through a space sandwiched 
between the receiving seats 15 and 16 to reach a position 
under the cross beam 4 . In a side view , the end portion 22b 
and intermediate portion 22c of the plate spring 22 are 
inclined downward toward the middle portion 22a , and the 
middle portion 22a of the plate spring 22 is located lower 
than the end portion 22b of the plate spring 22 . To be 
specific , in a side view , the plate spring 22 is formed in a 
bow shape that is convex downward as a whole . 
[ 0022 ] FIG . 3 is an enlarged view of major components of 
the bogie 1 shown in FIG . 2 . FIG . 4 is an exploded view of 
the tubular portion 29 of the axle beam 11 shown in FIG . 3 . 
FIG . 5 is a bottom view of the tubular portion 29 of the axle 
beam 11 shown in FIG . 3 . To improve visibility in FIG . 3 , 
the rubber bushing 13 , the core rod 14 , the receiving seats 15 
and 16 , and the lid members 19 are omitted . As shown in 
FIG . 3 , the supporting member 24 is formed by stacking the 
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upper surface inclined member 25 , the rubber stack body 26 , 
and the receiving member 27 in this order from a lower side . 
An upper surface of the upper surface inclined member 25 
is inclined such that a car longitudinal direction inner side 
thereof is located lower than a car longitudinal direction 
outer side thereof in a state where the upper surface inclined 
member 25 is provided on an upper surface 8a of the axle 
box 8 . The rubber stack body 26 is attached to the upper 
surface of the upper surface inclined member 25 , and the 
receiving member 27 is attached to an upper surface of the 
rubber stack body 26 . The upper surface inclined member 
25 , the rubber stack body 26 , and the receiving member 27 
have such a structure ( fitting structure , for example ) as to be 
mutually positioned such that these components 25 , 26 , and 
27 are not displaced relative to one another in a horizontal 
direction . 
[ 0023 ] The receiving member 27 includes : a bottom wall 
portion 27a on which the plate spring 22 is placed from 
above ; an end wall portion 27b projecting upward from a car 
longitudinal direction outer side of the bottom wall portion 
27a ; and a pair of side wall portions 27c projecting upward 
from both respective car width direction sides of the bottom 
wall portion 27a . An upper surface of the bottom wall 
portion 27a is inclined such that a car longitudinal direction 
inner side thereof is located lower than a car longitudinal 
direction outer side thereof . The end wall portion 27b 
opposes a longitudinal direction end surface of the end 
portion 22b of the plate spring 22 and restricts a movement 
of the plate spring 22 outward in the longitudinal direction . 
The side wall portions 27c oppose both respective car width 
direction side surfaces of the end portion 22b of the plate 
spring 22 and restrict a movement of the plate spring 22 
toward both sides in the car width direction . 
[ 0024 ] A carbody load transmitted from the cross beam 4 
( see FIG . 2 ) to the plate spring 22 is transmitted from the end 
portion 22b of the plate spring 22 to the supporting member 
24 . In this case , since the upper surface of the supporting 
member 24 ( the upper surface of the bottom wall portion 27a 
of the receiving member 27 ) is inclined , a downward car 
body load F transmitted from the end portion 22b of the plate 
spring 22 to the supporting member 24 is inclined outward 
in the car longitudinal direction with respect to a vertical 
direction . Therefore , the carbody load F has a horizontal 
component Fh and a vertical component Fy , and the hori 
zontal component Fy acts in such a direction that the axle 
box 8 is displaced outward in the car longitudinal direction 
( i . e . , the axle box 8 is displaced in a direction away from the 
cross beam 4 ) . 
[ 0025 ] As shown in FIGS . 3 and 4 , the axle beam 11 
includes : an axle beam main body portion 11a extending 
from the axle box 8 in the car longitudinal direction , and an 
axle beam end portion 11b provided at a tip end of the axle 
beam main body portion 11a and including the tubular 
portion 29 that is open at both car width direction sides and 
has a cylindrical inner peripheral surface . The tubular por 
tion 29 is divided into a first semi - tubular portion 30 and a 
second semi - tubular portion 31 . The first semi - tubular por 
tion 30 is formed continuously from and integrally with the 
axle beam main body portion 11a . The second semi - tubular 
portion 31 is stacked on the first semi - tubular portion 30 in 
the upward / downward direction . 
[ 0026 ] The first semi - tubular portion 30 is formed con 
tinuously from an upper portion of the tip end of the axle 
beam main body portion 11a and projects inward in the car 

longitudinal direction . A lower portion of the tip end of the 
axle beam main body portion 11a includes an end surface 28 
facing inward in the car longitudinal direction . The first 
semi - tubular portion 30 has a semi - cylindrical shape that is 
open downward . A lower end surface of the first semi 
tubular portion 30 includes first main opposing surfaces 30b 
and 30c and second main opposing surfaces 30d and 30e . 
The first main opposing surfaces 30b and 30c are located 
adjacent to both respective ends of a semi - cylindrical inner 
surface 30a of the first semi - tubular portion 30 . The second 
main opposing surface 30d is provided at a radially outer 
side of the first main opposing surface 30b , and the second 
main opposing surface 30e is provided at a radially outer 
side of the first main opposing surface 30c . The first main 
opposing surfaces 30b and 30c are located lower than the 
second main opposing surfaces 30d and 30e . It should be 
noted that the first main opposing surfaces 30b and 30c are 
located higher than a lower end of the axle beam main body 
portion 11a . The first main opposing surface ( 306 , 30c ) is 
larger than the second main opposing surface ( 30d , 30e ) . 
[ 0027 ] A first sub opposing surface 30f extending in the 
vertical direction and facing inward in the car longitudinal 
direction is formed at a car longitudinal direction inner side 
of a center of the tubular portion 29 so as to be located 
between the first main opposing surface 30b and the second 
main opposing surface 30d . To be specific , a first step that 
is offset in the vertical direction is formed on the lower end 
surface of the first semi - tubular portion 30 by the first main 
opposing surface 306 , the first sub opposing surface 30f , and 
the second main opposing surface 30d . A second sub oppos 
ing surface 30g extending in the vertical direction and facing 
outward in the car longitudinal direction is formed at a car 
longitudinal direction outer side of the center of the tubular 
portion 29 so as to be located between the first main 
opposing surface 30c and the second main opposing surface 
30e . To be specific , a step that is offset in the vertical 
direction is formed on the lower end surface of the first 
semi - tubular portion 30 by the first main opposing surface 
30c , the second sub opposing surface 30g , and the second 
main opposing surface 30e . Each of the first sub opposing 
surface 30f and the second sub opposing surface 30g is 
smaller than each of the first main opposing surfaces 30b and 
30c and the second main opposing surfaces 30d and 30e . 
The second main opposing surface 30e located at the car 
longitudinal direction outer side of the center of the tubular 
portion 29 is continuous with the end surface 28 of the axle 
beam main body portion 11a . 
[ 0028 ] The second semi - tubular portion 31 has a semi 
cylindrical shape that is open upward . An upper end surface 
of the second semi - tubular portion 31 includes first main 
opposing surfaces 31b and 31c and second main opposing 
surfaces 31d and 31e . The first main opposing surfaces 31b 
and 31c are located adjacent to both respective ends of a 
semi - cylindrical inner surface 31a of the second semi 
tubular portion 31 . The second main opposing surface 31d is 
provided at a radially outer side of the first main opposing 
surface 316 , and the second main opposing surface 31e is 
provided at a radially outer side of the first main opposing 
surface 31c . The first main opposing surfaces 31b and 31c 
are located lower than the second main opposing surfaces 
31d and 3le . A first sub opposing surface 31f extending in 
the vertical direction and facing outward in the car longitu 
dinal direction is formed at the car longitudinal direction 
inner side of the center of the tubular portion 29 so as to be 
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located between the first main opposing surface 31b and the 
second main opposing surface 31d . A second sub opposing 
surface 31g extending in the vertical direction and facing 
inward in the car longitudinal direction is formed at the car 
longitudinal direction outer side of the center of the tubular 
portion 29 so as to be located between the first main 
opposing surface 31c and the second main opposing surface 
31e . To be specific , a step that is offset in the vertical 
direction is formed on the upper end surface of the second 
semi - tubular portion 31 by the first main opposing surface 
31b , the first sub opposing surface 31f , and the second main 
opposing surfaces 31d , and another step that is offset in the 
vertical direction is formed on the upper end surface of the 
second semi - tubular portion 31 by the first main opposing 
surface 31c , the first sub opposing surface 31g , and the 
second main opposing surface 3le . 
[ 0029 ] As shown in FIGS . 3 to 5 , bolt holes 30h are 
formed on the first main opposing surface 30b of the first 
semi - tubular portion 30 , and bolt holes 30i are formed on the 
first main opposing surface 30c of the first semi - tubular 
portion 30 . Each of the bole holes 30h and 30i are concavely 
formed so as to extend upward and has an inner peripheral 
surface on which internal threads are formed . Depressed 
portions 31h and 31i that are depressed upward are formed 
on a bottom surface of the second semi - tubular portion 31 . 
A bolt hole 31j is formed on an upper surface of the 
depressed portion 31h as a through hole extending upward 
so as to reach the first main opposing surface 31b , and a bolt 
hole 31k is formed on an upper surface of the depressed 
portion 31i as a through hole extending upward so as to 
reach the first main opposing surfaces 31c . The second 
semi - tubular portion 31 is fixed to the first semi - tubular 
portion 30 in such a manner that in a state where the second 
semi - tubular portion 31 is stacked on the first semi - tubular 
portion 30 from below , bolts B ( fastening members ) are 
inserted into the bolt holes 30h , 30i , 31j , and 31k from 
below . Head portions Ba of the bolts B are accommodated 
in the depressed portions 31h and 3li of the second semi 
tubular portion 31 . 
[ 0030 ] The first main opposing surface 30b of the first 
semi - tubular portion 30 and the first main opposing surface 
31b of the second semi - tubular portion 31 oppose each other 
in the upward / downward direction and contact each other , 
and the first main opposing surface 30c of the first semi 
tubular portion 30 and the first main opposing surface 31c of 
the second semi - tubular portion 31 oppose each other in the 
upward / downward direction and contact each other . The 
second main opposing surface 30d of the first semi - tubular 
portion 30 and the second main opposing surface 31d of the 
second semi - tubular portion 31 oppose each other in the 
upward / downward direction and contact each other , and the 
second main opposing surface 30e of the first semi - tubular 
portion 30 and the second main opposing surface 31e of the 
second semi - tubular portion 31 oppose each other in the 
upward / downward direction and contact each other . The first 
sub opposing surface 30f of the first semi - tubular portion 30 
and the first sub opposing surface 31f of the second semi 
tubular portion 31 oppose each other in the car longitudinal 
direction and contact each other . The second sub opposing 
surface 30g of the first semi - tubular portion 30 and the 
second sub opposing surface 31g of the second semi - tubular 
portion 31 oppose each other in the car longitudinal direc 
tion and contact each other . A third sub opposing surface 
31m that is a car longitudinal direction outer end surface of 

the second semi - tubular portion 31 opposes and contacts the 
end surface 28 of the axle beam main body portion 11a . 
[ 0031 ] The first sub opposing surfaces 30f and 31f restrict 
displacement of the second semi - tubular portion 31 relative 
to the first semi - tubular portion 30 outward in the car 
longitudinal direction . The third sub opposing surface 31m 
of the second semi - tubular portion 31 and the end surface 28 
of the axle beam main body portion 11a also restrict the 
displacement of the second semi - tubular portion 31 relative 
to the first semi - tubular portion 30 outward in the car 
longitudinal direction . On the other hand , the second sub 
opposing surfaces 30g and 31g restrict the displacement of 
the second semi - tubular portion 31 relative to the first 
semi - tubular portion 30 inward in the car longitudinal direc 
tion . 
[ 0032 ] . In a side view from the car width direction , a 
circumferential length L1 of the semi - cylindrical inner sur 
face 30a of the first semi - tubular portion 30 is longer than a 
circumferential length L2 of the semi - cylindrical inner sur 
face 31a of the second semi - tubular portion 31 . Specifically , 
in a side view from the car width direction , a radially inner 
portion ( i . e . , a portion including the first main opposing 
surfaces 30b and 30c ) of the first semi - tubular portion 30 
projects toward the second semi - tubular portion 31 beyond 
a virtual line H extending through a center P of the tubular 
portion 29 and perpendicular to a direction in which the bolt 
B is inserted . With this , the first main opposing surfaces 30b 
and 30c of the first semi - tubular portion 30 are located lower 
than the virtual line H . It should be noted that in a side view , 
the virtual line H is a line parallel to the upper surface 8a 
( surface on which the supporting member 24 is placed ) of 
the axle box 8 . 
[ 0033 ] FIG . 6 is a sectional view taken along line VI - VI of 
FIG . 3 . As shown in FIG . 6 , the core rod 14 is inserted into 
the internal space of the tubular portion 29 in the car width 
direction . The core rod 14 includes : a columnar portion 14a ; 
a pair of conical flange portions 14b provided at both 
respective car width direction sides of the columnar portion 
14a ; and projecting end portions 14c each projecting from a 
side surface of the corresponding flange portion 14b outward 
in the car width direction . The rubber bushing 13 is inter 
posed between the tubular portion 29 and the core rod 14 . 
The rubber bushing 13 includes : a cylindrical portion 13a ; 
and a pair of flange portions 13b projecting from both 
respective car width direction sides of the cylindrical portion 
13a outward in a radial direction . The rubber bushing 13 is 
externally fitted to the core rod 14 . To be specific , the 
cylindrical portion 13a of the rubber bushing 13 contacts the 
columnar portion 14a of the core rod 14 , and the flange 
portions 13b of the rubber bushing 13 contact the respective 
flange portions 14b of the core rod 14 . 
[ 0034 ] The inner peripheral surface of the tubular portion 
29 is formed by the inner surface 30a of the first semi 
tubular portion 30 and the inner surface 31a of the second 
semi - tubular portion 31 and contacts outer peripheral sur 
faces of the cylindrical portion 13a and flange portions 13b 
of the rubber bushing 13 . The core rod 14 is connected to the 
bogie frame 3 through the receiving seats 15 and 16 in such 
a manner that in a state where the end portions 14c of the 
core rod 14 are fitted to the respective groove portions 17 
and 18 that are open downward on the receiving seats 15 and 
16 , respectively , the lid members 19 are fixed to the respec 
tive receiving seats 15 and 16 from below by bolts . By 
elasticity of the rubber bushing 13 , the tubular portion 29 is 
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allowed to be displaced relative to the core rod 14 in the car 
longitudinal direction , the car width direction , and the 
vertical direction . 
[ 0035 ] According to the configuration explained above , 
the tubular portion 29 of the axle beam 11 is divided into the 
first semi - tubular portion 30 formed continuously from and 
integrally with the axle beam main body portion 11a and the 
second semi - tubular portion 31 stacked on the first semi 
tubular portion 30 in the upward / downward direction . 
Therefore , when viewed from the center Pof the core rod 14 , 
the first semi - tubular portion 31 is provided so as to extend 
to an opposite side ( the cross beam 4 side ) of the axle beam 
main body portion 11a . On this account , the first semi 
tubular portion 30 can receive loads transmitted through the 
axle box 8 to the axle beam 11 in both directions along the 
car longitudinal direction . Thus , it is possible to prevent a 
case where the load transmitted through the axle box 8 to the 
axle beam 11 in the car longitudinal direction acts in such a 
direction that the first semi - tubular portion 30 is separated 
from the second semi - tubular portion 31 . Therefore , a 
requirement of attaching strength of the second semi - tubular 
portion 31 attached to the first semi - tubular portion 30 can 
be eased . To be specific , since the load applied to the bolts 
B is reduced , the requirement of the attaching strength of the 
bolts B is eased , and design burden is therefore reduced . 
[ 0036 ] In the present embodiment , the horizontal compo 
nent Fy of the carbody load F transmitted through the plate 
spring 22 is applied to the axle beam 11 at all times as a load 
acting outward in the car longitudinal direction . Further , 
when braking the wheel 6 , the brake force applied to the 
wheel 6 is applied to the axle beam 11 as a load acting 
outward in the car longitudinal direction . Therefore , a large 
load acting outward in the car longitudinal direction tends to 
be applied the axle beam 11 of the bogie 1 of the present 
embodiment , so that the above - described configuration of 
the tubular portion 29 is especially advantageous in terms of 
strength . 
[ 0037 ] Further , the first semi - tubular portion 30 includes 
the first sub opposing surface 30f and the second sub 
opposing surface 30g , and the second semi - tubular portion 
31 includes the first sub opposing surface 31f and the second 
sub opposing surface 31g . The first sub opposing surfaces 
30f and 31f oppose each other in the car longitudinal 
direction , and the second sub opposing surfaces 30g and 31g 
oppose each other in the car longitudinal direction . There 
fore , the sub opposing surfaces 309 , 31f , 30g , and 31g can 
receive a load acting in such a direction that the second 
semi - tubular portion 31 is displaced relative to the first 
semi - tubular portion 30 in the car longitudinal direction . 
Especially , the first sub opposing surfaces 30f and 31f 
restrict the displacement of the second semi - tubular portion 
31 relative to the first semi - tubular portion 30 outward in the 
car longitudinal direction , and the second sub opposing 
surfaces 30g and 31g restrict the displacement of the second 
semi - tubular portion 31 relative to the first semi - tubular 
portion 30 inward in the car longitudinal direction . There 
fore , shear force acting on the bolts B can be adequately 
suppressed . 
10038 ] The circumferential length L1 of the inner surface 
30a located at a radially inner side of the first semi - tubular 
portion 30 is longer than the circumferential length L2 of the 
inner surface 31a located at a radially inner side of the 
second semi - tubular portion 31 . Therefore , the first semi - 
tubular portion 30 can receive larger force than the second 

semi - tubular portion 31 , the force being applied from the 
core rod 14 through the rubber bushing 13 . Further , at an 
interface between the tubular portion 29 and the rubber 
bushing 13 , the load transmitted through the axle box 8 to 
the axle beam 11 in the car longitudinal direction most 
largely acts on a horizontal line extending through the center 
P of the tubular portion 29 . However , since the first semi 
tubular portion 30 projects toward the second semi - tubular 
portion 31 beyond the horizontal virtual line H , and the inner 
surface 30a of the first semi - tubular portion 30 exists on the 
virtual line H , the above load is easily received by the first 
semi - tubular portion 30 . 
( 0039 ) On this account , the load applied to the second 
semi - tubular portion 31 can be preferably made smaller than 
the load applied to the first semi - tubular portion 30 . As a 
result , it is possible to further prevent the case where the load 
transmitted through the axle box 8 to the axle beam 11 in the 
car longitudinal direction acts in such a direction that the 
second semi - tubular portion 31 is separated from the first 
semi - tubular portion 30 . In addition , the requirement of the 
attaching strength of the second semi - tubular portion 31 
attached to the first semi - tubular portion 30 can be further 
preferably eased . 
10040 ] The present invention is not limited to the above 
embodiment , and modifications , additions , and eliminations 
may be made within the scope of the present invention . In 
the present embodiment , the main opposing surfaces of the 
first semi - tubular portion 30 and the main opposing surfaces 
of the second semi - tubular portion 31 are parallel to the 
upper surface 8a of the axle box 8 . However , these main 
opposing surfaces may be inclined relative to the upper 
surface 8a . To be specific , in FIG . 3 , the main opposing 
surfaces may be inclined relative to the virtual line H . This 
case only requires that : each of the main opposing surfaces 
is inclined in such an angular range that a car longitudinal 
direction component of a normal vector of the main oppos 
ing surface is larger than an upward / downward direction 
component of the normal vector ; and therefore , the second 
semi - tubular portion 31 is stacked on the first semi - tubular 
portion 30 mainly in the upward / downward direction . Fur 
ther , in the present embodiment , an upper portion of the 
tubular portion 29 is the first semi - tubular portion 30 formed 
integrally with the axle beam main body portion 11a , and a 
lower portion of the tubular portion 29 is the second semi 
tubular portion 31 formed separately . However , the lower 
portion of the tubular portion may be the first semi - tubular 
portion formed integrally with the axle beam main body 
portion , and the upper portion of the tubular portion may be 
the second semi - tubular portion formed separately . 
0041 ] In the present embodiment , the upper surface of the 

supporting member 24 on which the plate spring 22 is placed 
is inclined . However , the upper surface of the supporting 
member 24 may be a horizontal surface . This case only 
requires that : it is possible to prevent a case where the load 
applied to the axle beam in the car longitudinal direction at 
the time of braking acts in such a direction that the second 
semi - tubular portion is separated from the first semi - tubular 
portion ; and the load applied to a coupling portion where the 
bogie frame and the axle beam are coupled to each other can 
be reduced . 
f0042 ] In the present embodiment , the displacement of the 
second semi - tubular portion 31 relative to the first semi 
tubular portion 30 outward in the car longitudinal direction 
is restricted by both the contact of the first sub opposing 
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surface 31f with the first sub opposing surface 30f and the 
contact of the third sub opposing surface 31m with the end 
surface 28 of the axle beam main body portion 11a . How 
ever , any one of the above contacts may be realized . Further , 
each of the opposing surfaces is not limited to a flat surface 
and may be a curved surface . The opposing surfaces oppos 
ing each other do not have to be in surface contact with each 
other and may be in line contact or point contact with each 
other . The rubber bushing 13 may be formed by an elastic 
material other than rubber . The axle box suspension 10 of the 
present embodiment is applied to the bogie 1 including the 
plate spring 22 . However , it is also preferable to apply the 
axle box suspension 10 of the present embodiment to a 
steering bogie in which force in the car longitudinal direc 
tion tends to be generated at the axle box . Further , the bogie 
to which the axle box suspension 10 of the present embodi 
ment is applied is not limited to the bogie including the plate 
spring or the steering bogie and may be a bogie including a 
typical axle beam type axle box suspension . 

REFERENCE SIGNS LIST 
[ 0043 ] 1 bogie 
10044 ) 3 bogie frame 
[ 0045 ] 5 axle 
[ 0046 ] 7 bearing 
[ 0047 ] 8 axle box 
[ 0048 ] 10 axle box suspension 
10049 ] 11 axle beam 
[ 0050 ] 11a axle beam main body portion 
10051 ] 11b axle beam end portion 
[ 0052 ] 13 rubber bushing ( elastic bushing ) 
[ 0053 ] 14 core rod 
100541 15 , 16 receiving seat 
10055 ] 29 tubular portion 
[ 0056 ] 30 first semi - tubular portion 
10057 ] 30a inner surface 
[ 0058 ] 306 , 30c first main opposing surface 
[ 0059 ] 30d , 30e second main opposing surface 
[ 0060 ] 30f first sub opposing surface 
10061 ] 30g second sub opposing surface 
[ 0062 31 second semi - tubular portion 
10063 ] 31a inner surface 
[ 0064 ] 316 , 31c first main opposing surface 
[ 0065 ] 313 , 31e second main opposing surface 
[ 0066 ] 31f first sub opposing surface 
100671 319 second sub opposing surface 
10068 ] 31m third sub opposing surface 
[ 0069 ] 50 carbody 
[ 0070 ] B bolt ( fastening member ) 
[ 0071 ] H virtual line 

1 . An axle box suspension of a railcar bogie , the axle box 
suspension being configured to couple an axle box to a bogie 
frame , the axle box accommodating a bearing supporting an 
axle , 

the axle box suspension comprising : 
an axle beam including an axle beam main body portion 

and an axle beam end portion , the axle beam main body 
portion extending from the axle box in a car longitu 
dinal direction , the axle beam end portion being pro 
vided at a tip end of the axle beam main body portion 
and including a tubular portion that is open at both car 
width direction sides ; 

a core rod inserted into an internal space of the tubular 
portion in a car width direction ; 

an elastic bushing interposed between the tubular portion 
and the core rod ; and 

a receiving seat provided at the bogie frame , both end 
portions of the core rod being connected to the receiv 
ing seat , 

the tubular portion being divided into a first semi - tubular 
portion and a second semi - tubular portion , the first 
semi - tubular portion being formed integrally with the 
axle beam main body portion , the second semi - tubular 
portion being stacked on the first semi - tubular portion 
in an upward / downward direction . 

2 . The axle box suspension according to claim 1 , wherein 
the second semi - tubular portion includes : 

a main opposing surface opposing the first semi - tubular 
portion in the upward / downward direction , and 

a sub opposing surface opposing at least one of the first 
semi - tubular portion and the axle beam main body 
portion in the car longitudinal direction . 

3 . The axle box suspension according to claim 2 , wherein 
the sub opposing surface includes : 

a first sub opposing surface configured to restrict displace 
ment of the second semi - tubular portion relative to the 
first semi - tubular portion in one direction along the car 
longitudinal direction ; and 

a second sub opposing surface configured to restrict 
displacement of the second semi - tubular portion rela 
tive to the first semi - tubular portion in the other direc 
tion along the car longitudinal direction . 

4 . The axle box suspension according to claim 1 , wherein 
when viewed from the car width direction , a circumferential 
length of a semi - cylindrical inner surface of the first semi 
tubular portion is longer than a circumferential length of a 
semi - cylindrical inner surface of the second semi - tubular 
portion . 

5 . The axle box suspension according to claim 4 , further 
comprising a fastening member inserted into the first semi 
tubular portion and the second semi - tubular portion in the 
upward / downward direction to fix the second semi - tubular 
portion to the first semi - tubular portion , wherein 
when viewed from the car width direction , the first 

semi - tubular portion projects toward the second semi 
tubular portion beyond a virtual line extending through 
a center of the tubular portion and perpendicular to a 
direction in which the fastening member is inserted . 

6 . The axle box suspension according to claim 2 , wherein 
when viewed from the car width direction , a circumferential 
length of a semi - cylindrical inner surface of the first semi 
tubular portion is longer than a circumferential length of a 
semi - cylindrical inner surface of the second semi - tubular 
portion . 

7 . The axle box suspension according to claim 3 , wherein 
when viewed from the car width direction , a circumferential 
length of a semi - cylindrical inner surface of the first semi 
tubular portion is longer than a circumferential length of a 
semi - cylindrical inner surface of the second semi - tubular 
portion . 

8 . The axle box suspension according to claim 6 , further 
comprising a fastening member inserted into the first semi 
tubular portion and the second semi - tubular portion in the 
upward / downward direction to fix the second semi - tubular 
portion to the first semi - tubular portion , wherein 
when viewed from the car width direction , the first 

semi - tubular portion projects toward the second semi 
tubular portion beyond a virtual line extending through 
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a center of the tubular portion and perpendicular to a 
direction in which the fastening member is inserted . 

9 . The axle box suspension according to claim 7 , further 
comprising a fastening member inserted into the first semi 
tubular portion and the second semi - tubular portion in the 
upward / downward direction to fix the second semi - tubular 
portion to the first semi - tubular portion , wherein 

when viewed from the car width direction , the first 
semi - tubular portion projects toward the second semi 
tubular portion beyond a virtual line extending through 
a center of the tubular portion and perpendicular to a 
direction in which the fastening member is inserted . 

* * * * * 


