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Hitachi Cardan Trucks for Street Car

By Kazuo Yamada
Kasado Works, Hitachi, Ltd.

Abstract

On the basis of manufacturing experience with the Type KL-2b Vibration-free
Truck supplied to the Yokohama Municipality some time ago, Hitacni, Ltd. has manu-
factured recently for the first time and on a trial scale the Type KL-4 Cardan
Truck provided with the Cardan Drive Device to the order of the Nagoya City
Communication Bureau, and successively the Type KL-5 Cardan Trucks to the
order of the same Bureau and of the Tosa Dentetsu K.K.

The performance characteristics of Hitachi Cardan Trucks summarized from
the test results of the Type KL-4 Trucks are as follows :

(1) Acceleration rate is 2.6 km/h/s, 2-2.5 times as large as the value common
to the conventional type.

(2) Reduction in vibration is as follows:

In vertical direction ............ .00, 209% less
In transverse direction...........oooovui.... 50% less
In high frequency drive .................... 30 to 45% less

(3) Deacrease in noise averages from 5 to 8 phons, it being particularly notice-
able in outside-of-the body noise at high speed drive.
These figures satisfy to the full the present requirements for the levelling-up
of the schedule speed, the improvement of riding quality, the noise prevention in
city areas, promising thereby a bright future for its application.
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Table 1. Comparison of Motor Weight
between Nose-Suspension Type
and Cardan Drive Type

S |

g #H X | 2 B S
W | & 2| B
7ig £ SS-50 ~ HS-503 Arb
P & TR g | SR K5
H f (HP) 50 | 40
M & ¥ (rpm) 820 | 1, 600
ET - G 4.2 | 7.86
i it (ke) 900 ; 320
Bh X v s (kg/HP) 18 | 8
HhY v iRk | 1 | 0.44
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Table 2. Comparison of Truck Weight

g8 #H =X hov &R i
2 i KL- _2;, ﬁ_! KI5 z_%_rfg -
Bli H iR = B
i " M [ (mm) 1,372 | 1,067 —
1 HG B OBE (mm) 1,600 1,650
l i 4 £ (mm) | 660 660 —
B #H K & (ke) ‘ 3,200 | 2,650 i 0.83
B B O# (ke) | 1,100 640 0. 58
BB W (k) | = 400 s
wm o#H 4t (ke) 4,300 | 3, 690 0. 86
Ak THER (k) | 2, 000 1,710 0.85
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Table 3. Specification of Cardan Truck
, N . } KL-5 78 | KL-5 #g
al ¥ ™ Ki4m | "' | Cham
W g (mm) 1,067 1,067 1,067
0 fif M EE (mm) 1,650 1, 650 1. 650
i i % (mm) 660 660 660
B/ | # P HS-512 Ab | HS-503 Arb| HS-503 Brb
71 I I 4 1 (KW) 30 30 30
s [l ¥ £ (rpm) 2,000 1,600 1,600
| " K7 oo | Rl R
}l;j it Hi fi{;ﬂ jlﬂf [1’1' IR A TH ;%f? 5 4
'Z.I‘ R g 5 10.9
| RS (6.14X1.78) .80 =4
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Table 4. Weight and Capacity
KL-4% | KL-5#% | KL-5 2
- (4%) (#% & B
| B #H ARk (ke) 2,650 2,650 2,700
B O % (ke) | 590 640 640
= BX & % & (ke) 500 400 400
w E i (ke) 3, 740 3,690 3, 740
k| E B (N 0o 80 80
ooz W B (A) 180 200 200
O | 22 8 (ko) 3,570 | 3,950 | 4,500
M| E R 6 (ke) | 5,49 6,150 | 6,700
H | B (ke) 8,520 9,450 10,000
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Table 5. Specification of Gear
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i 4&‘ 7 43 : 23 i 11
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Table 6. Specification of Gear
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| M H K B H
EOF o= = b 7.82
&4 # 7 ', 55
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Table 7. Specification of Gear

‘ iR rII | [ | K r,;}[ Hi
T F 2 ~ | 9.23
1 ER 6 43
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IR H 11 49°13" % | 34°1" A
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Table 8. Spring Constant

x KI.-5 7l KI.-5#l
KI-4 74 (lfe) (%5 B)
il £ 1+ (kg/mm) 168.4 176 188
& 1 (ke/mm) 72.5 75.5 80
ey % (kg/mm) 50.5 52.5 56.
il M H 0.431 0.429 0.425
A4 v & —kg-cm
ol aadag G, ) 30 36 36

LTV, @Bl T, gD & < bk
DIRENIEEE % i35 &, giifhEsiliE o A& IC /N X
& BT,

KL-4 it IO & ¢, KL-2, I RRUL FE
i & BT & AL Lol A L, Wl & A
THEALTVEH, KL-5 FHICI1EIsSKD = & < BHE

O W O {8 B i
Fig.17. Resilient Wheel

—_— 60 ——



VB EEREMHR VX vy EEIKCDO W 1251

YA R LN

TNAAR
/v 7'.3\7!»&"“-

w18 B B @
Fig.18. Resilient Wheel

% 19 X
Fig.19. Main Parts of Resilient
Wheel

gt H gy o = ZEOED b

AT E L, XA YR o< v vEHRR L
L TREEXHHIC LT\ %, 7o KL-5 Ao
s O R I A T,

(E) gkl

— A SR E GRS TP Lol oo, B
fra e < Sh, ThaEaHn o)) & isoT
EE%%%@%@L%(v%LLtﬁof%ﬁmmié
SR LR D /NE L, DR DIT T ER ]
}xww:jvf/"d VED I % o it R R s %
H D 1= DI EE] -3 DC, [illid s HICEES S
Sl 27 ol e #Cﬁ'i/f_lﬂfﬁﬁ"?:%‘i L, &bBIMEECET =Fh
P2 Lo, WEFTENC L A 24 & L — L DffEjE A

20 it P Ew O B
Fig.20. Journal Box with Flexible
Radius Arm

L CxA YOWEEEFEL KD LD DOTH S
F20NIC T DR A
feliiiar & LT, adi & 4 2 AESEw VT 4
(F) dillighss
B E & U Qi zeSiiE X OB SE 2 0 L C
m%.JﬂMM&L FEIME IOCESBHICRLICD

& AT (152%1‘:0 mm) % £ O GG Tl
R 7 1T ri-w , DO ,h;cJ LAWK U ORI if el

@ hH X 59 LT ¥ - EpD A E A T 7
V—F . —ILEI afkhﬁmciﬂwiwmqﬁa
— OAREEFEZ P T

IV KL-4 BAHILS o SEMEERERS

KL-4 3455 Bi2amEnc s\ THpEst 1800 Hilic
s X, 2849 A 29 Hnb 10 6 H ¢, Mgk
HEFEETR s Ul & oo CHESRHL & o VEREL IS ER A T2 i
INtc. BT oHHE O EEisE S Tt <
(1) 4¢3 = @

9 xR (PEHZ) I g o3 H 273, #1810
Tds L OX 1540 H4F 1815 2 & o iAot DT,
SRt TR FE TR b, 18105 T 5k il A (i 1]

L TS5
(2) EHBR#E7, HEBEREL XUTEHG
FoXR (KEZMH) whbEmR7,

s Bl



1252

74 Fn 29 4 8

Fai'ra ng
=2

9 *

gt Wl

i [

Table 9. Specification of Tested Car

7Y e 1800 7 ! 1800 7 | 1500 #4

R i 1815 1810 | 1540

g} i 1,067 mm | 1,067 mm | 1,067 mm

£ | 14,000 ke 14,00Ls | 14,000 kg

i =8 0% 0% | 0%

Zm oW OB OIE D.C. 600V | D.C. 600V D.C. 600V

(= H | KL4#hrsy | B XA H | &gg8B %8 #H
?'é?'tﬁfiﬂf*iffﬁﬁlrﬁﬁi'}%ﬁ e B g | #f j. i

B i # | HS-512Ab7I | SN 50 7 -r
300V 30kW X4 | 600V 38kW x 2 600V 37.5kW 2

E2] S 10.9 4.5 | 4.5

Bl % E | HrMMD-LB4' 58 5 40 %8 | w5 50 4 s
AU R e i

B B F R RABL S x| FHEIGESS | e v
O%H'ﬁiﬁ s kg SOEBANT | & & =5 5

| FZ 57 1—%F
(3) BBRIEROBE
(A)  IdtER

EERIUC D\ TRy sk
(%, 1500%C 1~1.2km/h/s,
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