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4

SEAML, BRRAMARFEOREXIEEICLLIBHLHEL~D
EABMNIZ EV ~ADTA VYL RBEBEDOEMMSEHIE, FIARK
% T0kHz~90kHz &L, {ZEE N 1.7kW YSRETERRELT, F
RARRBELUVFARREUNDRRBICE T HRANVERDH
BiEZ, 10m BEL-HRICH T HHERBRETREN= (K5, E6),
nEZHT, BXIEED-ODEHEEDIEREMITRAE
DWIEH 2016 £ 3 AIZ{Thht=,

3.2. CISPR(EIF#E# EERIZR/R)IHITIEMMRE "
CISPR [FEREZDREALLHBZEEBNODTETIRICEL,
ZOHBELATELZERNICERTHILICE>TERE %R
ETHLEAMETHIEC(ARESIRESE) DFHIEERTH
%o T4V LREEICHT 2 BENERMGRE T B AN EEL
T 2014 FABEIAEIN TS, BRHGHRAZITINKERBRESE
BREHOHFREXERMICIREL, BIBMICEBLTLS,

FRS (RIS THEREMBAWPTC AT LDSSHE |
EXBH7.7kWT., R NE RS E8.4dBpA/m@10 mEED AT LEBNM.

FHES(E)TORTNABRER EXRND HHEERI-ETDS MM ERCLAIZEITD
MWPTL 25 LOSH HALVEEOHNESE HALMEONTR 1
- - —
3.3 kW EinnasH
3 RWO SR (REM —— £8.4 ABUA/M@ 10m P, =G
2= SISt ey — HYFEESD
7T OWI DA (R AN — 72.5 dBEA/M@10m 10delR 0% .

Fig5 EVM@EITWPTLRTLDDEED

B34 (dBpA/m @ 10m)

80

HMMERIZETLNEE
70 |- .'n/ - :
HEMERILTRYEENN
[ Ji] R F—— S FERIII ..~ EEAREMVPTL AT L
OhEa
50
D P — i W T— = e CISPR112528(8/587
I | RARODEMWAT AT LD TAN) 10d8M10
30 | | | EHVE RO @
20 mm | o T Y D — CISPR119%28B
- (B5s7TAN
10 L
0 ———— 2R ~=SRBMBIC..
$1-5885)
10
20 L ——————— — EEL s
30
0.001 0.01 0.1 1 10
J8 K 2 (MH2)

Fig6 EVRAWPTICERINhAHRBEREY



ENGINE REVIEW

SOCIETY OF AUTOMOTIVE ENGINEERS OF JAPAN ~ Vol. 7No. 2 2017

3.3. FIARAKMOREE;ITU, WRC TO ERRM#RE

IRNF—EREETORRBORER, EEARICLEER TR
R, YATLIARMEFRFEORMUABRRATHUADILELT, o
BRFAASRATLEOHRENEELLD, FREEEERODERT
(&, &%) 42kHz~ 148kHz DIERAHED M5, 79kHz~90kHz Z EV FHD
FMARKRMELTEEL, COFARRMIZ DOV CTERRGER
Z/AEOIC MUERBEES) CHEEH I GO ERSL
T3, 2015 F B s Tl PDNR (Preliminary Draft for New
Recommendation, $ &I D=ODFIHEEE) DLANILETETWLS,
EEICFTAVBRERVS T/ VYL REERMLRET DA LIC%
MoTh%, BIRFAICALLFARRBOERHGEY A TORE
W& 4 FIT—ED WRC(HRBIERE) THHON TS, FED
WRC15 [2EWVWTITA VL RAENEEXITU TOREDHET—<&
SN WRC19 IZBWVWTHRESIN A L=, BRTERMEGEEE
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DHEETHD.EVDIAIVLREEL AT LEIBL I HIEC TC69
IZxilL, EMEE YT S 1SO/TC22(BB)E) /SC37 (BENEM (Ml
VATLDEREBERLLTOBRZEZED)) TIXFIFRLRA—RT,
TAVYLRIEEDE LBIIEXED 1SO19363 & PAS (Publicly Available
Specifications) EL TREEREHEDHTILVD (K1),

KETIE, SAE(EENERMS)E UL AERILT, SAE J2954 H&
U UL2750 IRIEDFIEZESH T S, SAE TlE TIR(Technical
Information Report) &L T 2016 £ 6 AICAKRL, HAEARBOHEE
EREOFMAREKE, KN TEELTLND, UL (ZRE#ET
ZH2H, KETEIREEDRBILBELTH, COREREDIR
Ef& EC, ISO TOREERIFETLTEY, 3H5A, [EC/ISO [X
ITU, CISPR EHEIEITEBELENRGIRBIEOIRKEBNERHAHE
TL%,

5 EVREIT I/ VYLAREDSERDOEE

FEFAEMT BEV-PHEV MITDTA VYL RMEBEE IXEFIZED
EFHNBENDDOHHILERITT, VAT L-HEI[TEHINSGZES
GEDERIENTFRITEH SN TS, EFEELLEREFICANT:
EZEI(ILTIE, EITLTLS Witricity IZx LT, Qualcomm #t
MDD AR#%E, F-FAY Bombardier premove #tH8Y EAYE X%
RRLEBEANDERBEEZIBRIZE~ADORAZHEOTLS
(B 10, & 11), 2016 £/ THE—4F—3—TlE Qualcomm A
Benz M S550e IZWPT Y RT L DEEFHEZHAMEL THERLI=, 5
[SFERBMFSNTVSEITHIEETIT KAIST(EERF KM A%,
NR, MO LIGETDEREZRNHICEDTINS, 2013F 7 BICEEE
DI SHTOEAETERIBLEITLTOS BRI TD EV /AZDT

Table 1 EV 7/ VYL RGBEERRELEA (2016 F 12 AR R)
ZHAL
b2 EERIR
HEa%
IEC61980-1 —HBE #2015 F 7 B IS i) . RETHRD #f#h
IEC TC69 IEC61980-2 HlfEEIE(2017 &£&F TS F7E)
IEC61980-3 BMRAXQ017; FF TS FE)
ISO TC22 SC37 15019363 HEllnoke-EEEGRMEQ017 £ 1 A PAS)
J2954 KEOEFBIDOIHRE (2016 4 5 AR TIR F47, 2018 F KAL)
SAE J2847 BHllEM2 TS5 DRBIEHE
uL UL2750 K [E NEC (National Electric Code) ¥ i DR 21

IEC/TC 77
IEC/CISPR

[EGISB ﬁ'lll‘ [IEGISG 23%1‘ ‘ IEC/TC 20‘

‘ 180/TC 22 l

;

IEC/TC 2

_lscncu‘ ‘IEG/SG zsel :Eg;i{,‘;;‘;

B: Battery/fuel cell PE : Power electronics

(Electric) Motor

RCD : Residual Current Protective Device (circuit breaker)
RC :  Recharger cable EM: Electricity Meter

C: Communication (PWM : V2G) M:
EVSU : Electric vihicle supply unit

Fig9 IEC T EV AITERIZ# S48
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The prospects of the Dynamic Charging Technology
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NEE, BEOHET—2EEHTH, COFHERLRICERIL

fd:L\O

5 EHEBE

RRAASRETI, WhORP BT EHFKBBIE IEFHLTLSD, EHE
[C1F, WHO FTE K8 (B #) & 8 JE (EHS:
hypersensitivity) |EFEA TS, WBEBHKICBRSNDE, RIS
K(RF, BRBRGLE) CEEMERER GERE, BEHR HFL,
HERGE)DEND, RREEZONDBHIKIC, HAlGEKRET
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AV EREST DR E
(EL# S 3 []) Bendix Electrojector D55 & & DAL & HHlMZ
The Technical History of Gasoline Direct Injection

The Appearance of “Bendix Electrojector” and its Evolution -The 3rd serial article-

A oEE HASH BAEBBHEMRBEWRER
Naotaka SHIRABE NIPPON SOKEN,INC.

8. RIS :VL/AFOERKHESfFA~DEA

RAREICIVIRIZESE, PIZBDEANIMNIVICEET L850 IEMthOHEEBERSITEHEVSYL/ (R (BHR) DREBIXHTIHM>THY, B
ERAGIERARICEDNA TS, COBR- M EERERBHEEED 8, HICHRBICERTILLSHERIRMELLTARDERL
BhNnd, 1913 &, 7AJAD Thomas T. Gaff ANF T BHAERMRICESHHEHELI-EL DN TVDAY, £ OEERXENTEN, ZOERDEIC
1B, PA)ADAHILTA) =T M Oakland [ZH > T Atlas Imperial(1916 F RV EWLNVSITA—EILIU SO DELEESHNH 1=, ZD Atlas Imperial
%1 D Brooks Walker & Harry E. Kennedy &LV E HY 1933 £, (BRERICEAEDEL OO TTA—EILIV OV RICYL/ARERHIES FICE A

L, B (BHXREESHR) EOSHEEEY LT CREEH ). COBMAE Figd7 ITTRT . CARHEHICRASNEERAOR LR
bhd, INETHEERT)2T O AT THEAFLTW /LA BRMIES TUHMEM S BEID) BRI TES L5122z DTH S, hEL
BRI, TA—ELIEUL—LRKOBEHFELTESIZEDEBRHHS . D Kennedy SO EHAEE (L LEFLELTIIBH THRENT, BRICXT—
AO7EERIELTRERBEIHILI-EEZE-THY, 0.05inch(1.27mm)DAO—I THEERICHBATE LN ZETH S,

Jan. 3, 1933. H. E. KENNEDY 1,892,956
MAGNETIC STRUCTURE
Filed July 3, 1931

}'J'y’.fd

R
///nl\N‘?

A
NS s

Fig. 37 Magnetically Actuated Nozzle (Atlas—Imperial) by H.E.Kennedy (US Patent No. 1,892,956)

REZEE£AR 2017414288
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9. Bendix £t ® Electrojector D& 15

9.1. Bendix O SAE $5& (1957 ) LE DR T LR

AEHFRAREEHDOETHY, KBOEENS—ENANEESICBOALEINLLALGND, ZOBHNESLEH-ETFHIEHEFEESHROELIC
EOTEEHRMBIFTERDINEVITHD20, HATHRAZMAMBERIKT LTI,

1957 ££(Z Bendix #L D17 Sutton 5A% SAE IZ“Electrojector B9 B VP #IRIEL, COMXITLEFOH VI EFEERRE-LOBT—
Rt t—2avEBERILIEFBRICBA T, CORMABRICOVWTLURES T2, EREEDEI NI D RT LR (Fig.38°)NSE(T45,
HEQRFIES TR H DM EES Figd8 ZVEBEA TR IKERID, RE—FTU o T4AXDEFHIEMX AR PESTEBEOEKREHEN 1957 £
B CEEICHE LN >TW=2ER SN B, 48, SAE Paper' " Tl3E & THS Sutton 5D FFEE A A Bendix Aviation Corporation E%>THY, 2D
R IS AR A REARBAAORMENEEL T IENSHND RS, FM Y TMEREMNNBEBEICERY THORRNEFEBHI N
ERkEN =LAk, KETEMERICH (TARMESIRMA BB EIZBZY TE-DTHS, UEFD Bendix £ 0 Electrojector IRAMfTMEMELL T 4.2
BN CHRER L= Z= 1% A O Bendix—Stromberg Pressure Carburetor (BETRILES) Mo 1=-C X ESETEHALY,

F7, Figd8 TVRTLDEBZFHMICHET S P AVIUIEBRREL Y 8, RUT 7, T4)L5—5, #KY 9 &L TEIZ 20psi(# 1.5 RIEBIDE H
EEHOTRIRELEET S, YU /ARBHF 10 Da()L 11 IEREOERESTEAALTERDSTNSE, BRIERICEST, #1# 13 X LITRETFS
h, ZZ14D5, IREF 4 [ZEM-T, AV 15 Z2EHFTH, AVIVIERTFOANYRIZEELTHAILT 5, BHEHEIXERO RN TLSERH,
SRR B LIERRDOIBZMBL TITL, IBALTNIETEREFS<H5. EREORRIERXADDEFLR DTS EIERK kS
(triggering selector) 1 [Tk > THIEIESN S, BT HEHAICLH LM RO ERIEARELCT, /NILAERERET D, ZO/NILAD 2 hHEFES
(modulator) [ZA DL, MAELVWEHLIEEZRFDERRICESN, SHITHEADERKEBERET 55 (sensor) DODESTE 4 M HRITTIREZE L
L, BRDRS, THLEEMRBEOEIE—EEFETEBEBINT, YVL/AF 11 #8Y, BHF 10 OBV TLSERZHIET 5, IREIRFIC, BULVEER
BT B0 ICITEE A OEH 33 HMEI, THHLLBBARIZHTE, a4/ 36 ICTEMASERM RN, BRERIE 35 (L)L 36 PIZRAFER,
ERO7—LIXBESARICELD>TEREZE T ERNMETE, ERROBHNIEAEY, AV OEFEFET 34 (/- AZLEDOFERTIL Y
T, BUVBEPRICEZTATOTEAIDEAGY, BOBICEHITERNREAL D, 38 (IHRZERA DR THRY 7+ 40 SEFL, RYFAHLFHALTW
HIRETITERITIKRELAG D, B 32 (TIEBISEVVNES R ERIETHOICH0T, HKYFZAITHODTILELESIET S, RREADIE HILE
L, ZRE 28 NOENENITELLGD, FELERE 26 ROEAIERKY 31 535570, I<CICRIBELTOLENS, ZDT=OF AT ITL 27
&, RFY25 25 [TRFILTEMNY, EXRIER 30 £ 29 &N b7, I 32 AAY, BRAKEGS, LIz > THYIVEFEA T, i 21
[ERREANEAIZKDRAE—R T TAERLEFHNETLEHOELSEDT, ZEXRE 22 FOEANENASE, EXRY 23 BTHY, T—AIKEETARIC
BEESNTERNET, 24 D2V T (L, BREANHAEEULICZHRT S EEHEZRLLT, BREAVIERSODEDTHS. B 18 [EEERES (&
HAHIE) BT, AA—X 20 FIT—EREDRAEDHTHE, HNRENTHNEET—L 19 BHA>TER 18 (FD74<7%5,

LULEMORT LOEEERBAEA, RTH D Sutton DI U TIES AT LDOEREEELL T BRERM, Qa2 Pzyiararbn—5 (BT
DHELZDRELRBEADHEREITI), Q)IRABERESE WILIMAZYIED2L—F, TOMICH T THEERL TS, LT, BIRDOERS &—EB
EETHLIAEH DY, Sutton O SAE SRR EEICT(1)7(4) IZDWTHEERT %, BI& JAN P.NORBYE D EE 55| ALz, BEDKR—NE
FORTLDORER (R R) IFFEESLLIZITH 1=,

Fig. 38 “Bendix ELECTROJECTOR” Manifold Injection System
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(1) BB R
Fig.39 [FERMLERERMMERLTLS, BEHEBRHEIL VXY T4—RRUTCE>TRA LITFONS, T —FRUFIERMICERESHh, TP D
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(BR/NVADIE EAYBFHAZHIET S, ) BRESHILIMAZYIED AL —FIE5h D, TORERINIZEENI Do arara—50
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ELECTRICALLY DRIVEN COMMON RAIL FUEL SUPPLY
LINE TO ALL INJECTORS
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— FUEL INJECTOR-

_— FUEL INTAKE
Il

VALVE TRAVEL
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FUEL IS INJECTED INTO SOLENOID
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Fig. 39 Bendix Electrojector system featured timed injection
into intake ports with a 20—psi common rail fuel line VALVE SPRING

Il

n

1]

INJECTOR VALVE —

\—DISCHARGE NOZZLE

TRIGGERING |
SELECTOR UNIT

S

ELECTRONIC | Fig. 40 Electrojector included a valve operated by a solenoid
FUEL INJECTION |
MODULATOR DISTRIBUTING according to electronic signals. Fuel entered at the top end and
l COMMUTATOR was discharged in spray form from the nozzle at the bottom
@+ @ . ____rsamwe O
o | : - T - o
4 Wl BONALY

FUEL INJECTION
BREAKER POINTS

Fig. 41 Timing Pulse are sent to the injectors from the triggering
selector unit (assembled as a part of the normal ignition distributor).
Opening duration is determined by the electronic modulator in
accordance with speed and load(manifold pressure)
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BATIE Bendix 30D C O EARIFEFHEEH 33 £ (1958 ) [TAE P INTHY, R Sutton SHHFEELL-TLVD, COFHFISHITHRFMLTR
% Figdd IZRT,

RETHYVID IO DU TERE LGS EBRHOERMNEFIEHAECOWTHESRT S, HVYIVIV DU TIE, BRELETEHEREERELTRALL:
EREICREIMHEFTHIET HEVSIEANSEMLFHEHAZLESICLLTES,

THIRD

Fig. 42 Four generation of electronic modulator were built and
tested before the first production unit was developed.
Bendix began with vacuum tubes, which needed time for
warmup before they could be brought into function. Size
came down progresssively. The final version is not shown to
the same scale as it is predecessors, but corresponds
closely with the dimension of the fourth generation unit
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RESISTANCE
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1~ {—4— —1 Fig. 44 Figures from the Japanese Examined Patent Publication
o 7 2 B O EEEE] (No.Shouwa33-3303) applied by Bendix
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MANIFOLD PRESSURE

Fig. 43 The manifold pressure sensor worked with a spring—loaded
diaphragm whose motions were relayed by a crank
mechanism that enabled a transducer to send quantified
signals to the modulator.
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9.2. BRLHBEAEOERNGERS

AV IO DU ADRBHBEEOFIEARICIERECRD 3 DDEZALHS.
(H=R78— avbkA—J)LARK  (Mass Flow Control)
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&% Figds IR 9, UTFTEh T IR T 5,
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Fig. 45 Three Ways to control Air—Fuel Ratio in gasoline engine
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9.3. Bendix Electrojector D F D
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9.4. Bosch [Z&AEFHIHXBAEEN S ATLOERAL™
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Fig. 46 VW1600 LE/TLE presented in the 1967 Fig 47 Bosch D—Jetronic System (1967)

International Motor Show (IAA) in Frankfurt, Germany
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Fig. 48 Mechanical Components for Bosch D—Jetronic System Fig. 49 Manifold Pressure Sensor for Bosch

D-Jetronic System
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Fig. 50 Fuel Injector for Bosch D—Jetronic System

R

Fuel pump for the D-Jetronic is a roller-cell pump with a cylindrical space in which an eccen-
trically mounted disc assures the pumping action and builds pressure in the fuel line. Its rotation
produces periodic volume variations at the inlet and discharge ports, while the rollers are forced
outward by centrifugal force and form a running seal. The rotor is driven by an electric motor.
a-Fuel entry, b-Eccentric disc, c-Pressure limiter valve, d-Discharge port, e-No-return valve, {-
Metal roller, g-Permanent magnet motor.

Fig. 51  Fuel Pump for Bosch D—Jetronic System
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Fig. 10: Airsllow sensor in the intake sysltem
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Fig. 52 Air—flow sensor for Bosch L—-Jetronic System
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