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[57] ABSTRACT

A dynamo electric machine is connected, over a claw
clutch, to the driving wheels of the vehicle; an internal
combustion engine is connected over a slip clutch with
the shaft of the electric motor, to permit selective
drive of the vehicle either electrically, or by the inter-
nal combustion engine and, upon suitable intercon-
nection of the dynamo electric machine, simulteneous
re-charging of a storage battery when the vehicle is
not driven by the dynamo electric machine acting as a
motor.

7 Claims, 2 Drawing Figures
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1 Z
MOTOR-DRIVEN VEHICLE WITH HYBRID the slip or first clutch is disengaged, the dynamo elec-
INTERNAL COMBUSTION AND ELECTRICAL tric machine acts as a motor to d.-." the wheels. This
DRIVE mode of operation may be used, for example, when the
vehicle is operating in a densely populated area. Upon
This application is a continuation of U.S. Ser. No. 5 engaging of the slip clutch, the internal combustion en-
ACL IND £lad Mo 92 1079 PRI TRV SRUUR R o WO gine is connected to the rotor shaft of the dvnamo elec
4JU,1VL, MU VidY &0, 1714, now dUdlIUUllLU. CTOSS SHIC 1d COLHICLLCU LU LIC TOLWOT Sidrt O1 e Uylld[ 10 CiCC-
reference to related p : U.S. Pat. Nos. 3,568,022, tric machine and further to the drive wheel< of the vehi-
3 69 cle. If the internali combustion engine is sufficientiy
S . 1 i d powerful, the electrical machine can now .uncuon asa
more particuiariy to the drive of a motor vehicie which 10 generator to charge the battery, thus loading the inter-
includes an internal combustion engine and a dvnamao nal combustion engine with a load which consumes the
ELAMIWLS Gad st il LULLUMOUVA Vs Gl @ Wy aainls 1A CULMVUOUIUM VIHIZLIIC Wikl A IUAU WLV LD CULIDULLIUD o
eiectric machine, supplied from a secondary battery. power necessary to drive the vehicle as well as the
otor vehicleg are known in which the drive chaft tn nower ta charoa the hattary Tha canand maode of aner.
AYANIUN/A YV W REIANANAD TAA N ANAANS VY RL ARE YY RBEN AL LEIN NAL1V L OLIGILLU LU pyYYYer v \.flluls\r LilV vAativl LIV OLLUIIU BLIUUL UL ’}.’Ll
the wheels is driven by an electric motor. Such electric ation can be selected when the motor vehicle is in rural
motors are driven from a battery which is to be charged 15 environment, or in locations where a greater emission
from a generator. The generator may be driven by an of noxious exhaust can be tolerated
intcrnal combustion engine. Sine the internal combus- If nccessary, and under emergency conditions, the
tion engine is loaded only by the generator, the internal internal combustion engine can charge the battery by
combustion engine can be operated at a substantially driving the dynamo electric machine when, in accor-
constant speed with substantially constant loading 20 dance with a feature of the invention, the claw or sec-
thereon. Tr is permits reducing the emission of noxious ond clutch between the drive shaft of the dynamo elec-
exhaust to a minimum. Motor vehicles which are so tric machine and the driven wheels is disengaged. This
equipped may aiso operate over short stretches without second or ciaw clutch is preferably so made that it can
any use of the internal combustion engine at all, the be operated only when the motor vehicle is stopped.
electric motor being driven from the battery alone, 25 The second clutch is then disconnected, and the first
without re-charging the battery clutch connected, so that the internal combustion en-
A drive of this type of motor vehicle is comparatively gine will drive only the dynamo electric machine. This
expensive since it requires two electric motors, namely particular form of the invention permits saving of an
a drive motor, and a generator to charge. the battery. additional starter motor for the internal combustion en-
Itis an o ‘je%t of the present invention to provide a 30 gine as well. When the second clutch is disengaged, the
hybrid drive for motor vehicles in which the advantag 1] dynamo electric machine can be used as a _r_n_otor to
of hybrid drive with respect to low noxious exhaust start the internal combustion engme and, after start-
emission are retained without increasing the costs of ing, the internal combustion engine can be utilized to
the power plant for the vehicle operate the dynamo electric machine as a generator to
Subiect matter of the present invention: Briefly. a dy- 33 permit later operation of the dynamo electric machine
JUU UL dlialivl vl Uiy lJl\aD\a IV AL VO AILIVLIL, DJLivily, a Uy PVl atva VpPVIAQUUH Uk v UYLailiv VIV WL AVl
namo electric machine is operable both in generator as a motor from the stored electric energy
USRI RIS | IO VR Y, ....,\,J,\ and ko Anvlda amdad Tha tmuvantinm will ha dagarithad ey wou Af ayamanla
modaec as weil as inn motor mod , and ndas a aduovie-enaca 100 IMVENUON Win 0C GCSCTiIoCa 0y way OI ¢Xamipic
diate i i

or dmr‘nnnp
, aisconne

b

i con otad tn
iS CONIeiicad 16 a ¢a

o el hine. T d,ass .2, 0ver ;
AAAAA ction means tunically a claw clutch. The terv 17. Inverter 25, in tur can be controlled hv
connecuon mceans ypicany are a ciaw < aiC wWry a/. nvener z2, 1 ‘.u..., Lall DO CONRIOuCa Uy
gradual and variable connection means typically are a speed, control parameters of the internal combustion
ol adal TRl oo ~t mermits operation of the encine 10. and other parameters as described in the
Si1p clucn llllb arrangoemceiit poiinis Ul.l\.«nauuu- UL l.ll\:« 60 \:usulu AU,y alil Oulcl palaimicills as \.j\:o:..nnu:.u u{ _u“'
dynamo electric machine as a variable speed drive and foregoing cross-referenced patents U.S. Pat. Nos
.3 o1 el £ h b cmn ke £ e o B 2 L8£0 NDY. 2 8072 141, 14

avoids tne necessny botih of a starter motor for the in- 2,000,V 2,070,101, J /.u,un
ternal combustion engine, as well as a gear smi ) Three modes of operation immediately sug
between the internal combustion engine and the driven selves, depending on operation of the c‘luu:-x
wheels of the vehicle .. prime movers.

heels of the vehicle. 65 P ers.

A hybrid drive as proposed utilizes a single dynamo First mode: Utilized prlmdruy for urban or densely
alantric machine selectively as a drive motor for the setﬂed env;ronmentg where minimum emission of nox-
CICLLI IV 1HTAVIIIV Ovivwui vy & L3943

S a mo
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power output of

tors, control 1, or g 5 of
Second modp teancictars ar thuriatars Qerias or shitnt wonnd or com.

ll‘lll‘lat\ l\ i LEYLISWUIL D, JUEIVO UL JHIULIL WUrudlliu Ul Lol
pound motors can be used.

TL . Lo b =1 1 s e L .

11C NyDIia arive sysiem 1or motor v
an effective prime mover and drive t
ously utliized generator in customary

covered Wl[l’lOut any exhaust emission w

evhangt amicgion for cragss.co
exnaust emission Ior Cross-co

Lomtnd ¢ o o mdand Lo el Ao PSR
1CCLCU LO dOLNC CXALCLIL U_y L1c Uy namo
in the drive train which always accepts a
t R
N o e power o f the i
quired to dr rive the motor vehicle alone (in the absence Inading in the IC enaine fram the dri
of dynamo electric machine 12) so that the machine 12 > : =
s : 9 ) N creases, the portion of power accepte
can absorb power from internal combustion engine iU olortrica morhine will imereoce e
electric machine will increase. Suct
Anrin r n a ge e e B

in an 1 , he ; - : -
P A ;’ e obile instailation. When used with power boats, noise
electric machine 12. When a suitable speed has been e e e s ror e FlETIad o ro o tine the
. h h abatement ordinances can be fulfilled by operating the
reached, for example 20 miles per hour or more, then b H
o Mt he e Al Eetme ad o man oats electrically near populated areas. In sub-marines,
llrbl. Lluu,ﬂ ll lb Cllgdg . LILS SUdrIiLS LUIC 1IwCiiial Coinn- . E .
f the electrical machine will be utilized for submerged
buqtlon engme 10 which thereafter can take over all N .
o e . » : 35 operation, whereas the internal combustion engine wiil
ha ‘vf"‘nar‘ Fn- O||r“‘nna Anaratinn
c 3 d UL uLlllovudg 1ur oulral UPDICALIUII
‘e P . o Various changes and modifications may be made
n, if ngagemen of the ciu 0 s at e L e
a speed when the internal combustion engine can take within the inventive concept.
speed when the internal combustion engir I claim:
over direct drive operation of the vehicie. e
Third mode: Utilized to charee the battery when the 4 1. Motlor driven conveyanece
Third mode: Utilized to charge the batter y when th an internal comb
vehicie is stationary, if no outside line power supply R
chanld ha avatlahla: In the r\rnxnnnclu decerihed anerat- output ratin
Slivulu vy uuui Fivn _l‘A il }JA\/ V.l IR VLoLViIVLVU ViPwi Gl the ranUey
ing modes, clutch 13 has been in constant engagement vHE LLmYE
T thn thinrd made of aner ation. clute 12 je dicenoaocsd tormlng
111 Liiv lllllu lllUU\a viL \J}J\a Ll\.lli, viuiteil fu 10 Uoviigas v A8 e
and first clutch 11 is engaged. In normal operation, par- "~ ancs,
T e iam i oan prhan enviean. at least one dr
l.lbuldlly upoli IUIIBCI Upcxauuu i1 ain ivall Ciiviiull ey
ment, the discharged battery should be re-charged by neel arle 4
S T A tod o (14, 15) f
means ol a4 vduery Ludlglug appalatua COInccica o \| 5 4 )
line power, so that th hargmg oneratlon does not _ 4 dynamo €lec
cause nox1ous i to operate the con
In emergency mode or in motor
In emergenc
~ Dndpr] Cl‘\')
tion engine 10 cndcd sha
chine 12 oner tOWardS S
chine 12, oper owvares >
starting motor need not ociitg Glic
motor is usuall gine shaft
7 o SV
the battery has b forming ar
yehicla fom e tram;
velilcic Lall v s "’ P \ .
trical machine secondary battery means (17) carried on the convey-
erator to. char ance to store power from, and supply power to the
The electric dynamo electric machine;
machine, or a means (13) to selectwe}y and positively either con-
known from o it 8 (

nection in the drive train;
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means (11) to gradually connect the other end (18)
YIS VPR Ty Y L B EUCAI DA SUL TS USRI |
O1 LT dIldil O ddlU UYHAINO CICLUHIC HIAUCTITIT 10 Sald
internal combustion engine (10), independently of
relative motion, or speeds of the shaft (19) of the
internal combustion engine (10) and said otherend 5
(18) of the shaft of the dynamo electric machine
(12):
\ Sy

said gradual connection means (11) being indepen-
dent of said nositive connection means (13) to per-
dent of said positive connection means (13) to per
mit connection of said positive connection means 10
and hanca magitiva Aeive cannantionm froam tha
22948 ll\fll\—b }IUBII.IVD Llv VUL LIV UL LT u)-
namo electric. machine (12) directly to the wheel
unan-anaraization af tha dunama electric machina

. uPUll*\«ll\vlleuLlUll Vi ol Uyllﬂlll\.’ ViLL LIV liavilingc
(12) and moving of the conveyance with the inter-
mal Amselaiio#inm amotma 10 atcaimnd P B
ndi COIMOUStIoN CNgIne (iv) SiOoppea, and wen |5

" gradual connection of the internal combustion. en-

, gine and hence starting of the internal combustion
engine during such motion of the vehicle and dur-
ing operation of the dy i

2. Conveyance according 20

=] NP4
lective positive connection m
3. Conveyance accordi..
gradual connection means (
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o claim 1

4. Conveyance accordin
(i2) is a

namo eleciric machine

, wherein the ly-
I'eCI current ma-

laim 1, wherein the dy-

nulti- p'n' ¢ alternating

E»

k
[
-

the shaft of the intern

10 SIlAait

nectinn manng
neclusn means,

PPV I SIS I
alill L0 10Catc Ll
in in-line position wit
7. Conveyance according
lartiva nncitiva
v uive FUDILI Yw
clutch (13) dlsconnectable onl
stopped and wher
stonned.
topped
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