Electrirc  Generating Systens The invention relates to electric g ' :
systens for 5 aireraft. Historically; aircraft electric genésggﬁgsﬁcgs;is E
sygfgns‘have provi ded alternating current atla constant frequency. Most of
the aiJcraff in the world today are provided with a constant speed drive
~coupl &d, to a constant. 10 frequency alternating current generator to
pewef the equipnment in the-aircraft. The aircraft engines are typically
starfed by the application of pneunatic. or AC power ‘to drive the generator
as a notor. There is a need, especially in mlitary aircraft, for the.15
generation of DCBiewbrifor &emeFatdng R¥SE&M$adar and avionics. In this

- new generation of aircraft, -a very high proportion of the power required is
DC, while the need for ACis relatively small. A system according to the

i nvention conprises an 20 ~  alternator, reversible AC tq DC converter
coupled to the aFher dnvention retatento £legrirafeRgnaidnd fxstemg for
start no a controller cooperating wwth a DC to AC converter to receive DC
and provi'de AC téiEFFﬁ§trhe-alternator operating as a notor up to operating-
speed and 25 then to couple the reversible AC to DC converter to

receive --2- DC and operate the alternator to start an engi ne of the

Historically, aircraft electric generating systems have

ptovided alternating current at a constant

frequency. Most of the.aircraft in the worla'today are

provided with a constant speed dri#e coupled to.a constant
10 - £requency alternating current generator to power the '

equipment in the airéraft,' The aircréft.engines are

typically started by the application of pneumatic or AC

power to drive the generator as a motor.

There is a neea,.especially in military aircraft,'for.thé
15 generation of DC power for equipment such as radar and

avionics. In this new generation of aircraft, a very high

.proportion of the power required is DC, wpile the need for

'AC is relatively small.

A system according to the inVention.comprises an
20 - altermnator, reversible AC to DC converter coupled to the
alterhato: to provide DC in a generating mode, and in
a start mode a controller cooperating with a DC to AC -
R convértef.to;recei;;;bc and §rpviae AC to 5riﬁg the

alternator operating as a motor up to operating speed and’

25 then to.couple the reversible AC to DC converter to receive



qlie converter .provided with an overrunning’'5 - clutch which allows

torque converter to be bypasseg. n the generating node, and may |nclude
a torque converter fill valve coupied to the control unit so that the .
torque converter is filled when the alternator has reached operating. speed _
in the start node.. 10 The controller generally operates through a | -
nunber of pel AW iopelratenthe! altermatysn thdtart o enginmeafsthe the
system The first of these electrical coritactors is in the electrical
' coupllng ag¢rerafti.he alternator and the reversible AC to DC converter. The

) @craft -The systemls prefé€rably coupl ed to the ai rcraft eng| ne through a '

second is 15 between .the reversible AC to DC converter and a DC bus. A i
third is between the 'DC to AC converter and t he DC power output fromthe AC b
to DC converter. A fourth is between t to ,AC cpnver er and the - ;g'
al t ernat ofheagysken fit’nﬂ’-?qsﬁ&%éh t%P AN ALECFRFE PRIIACAC bus. In |
the 20 generati.ng node, the fourth CO | S_open _and the remaining .
cont act or hipughy @sé’%’?‘w‘er SORYREEST, R:’Eﬁ’t‘f ‘%ﬁ&s‘f th an Wﬂﬂngﬂﬂt roller.

| ﬁpégfeézatueﬁ%:%mtg A Ctﬁeféﬁt' 34 gofeeedhcto, deﬁgal gest, ' ©
third an iko%h%t é?’%k%‘%g{\éﬁ&c &?&%&P%Qﬁ&@ BO¥BEqhe de |vered to the :

DC to AC Conver
converter fill valve coupled to the control unit so that

the tor'que converter is filled when the alternator has
reached operating speed in: the'start mode’._ '
10 ' The controller generall_y operates through a nuntber of
electrical contactors between the various components
in the systent. The f:l.rst of these 'elec'trical contactors
is in the electrical coupling between the alternator
and the ‘reversible AC to DC converter.- The second is
15 between the reversible AC to DpC conv_erter and a DC bus.
A third is between the DC to AC converter and the DC power
output from the AC to DC converter. ‘A fourt!t 'is betwéen
the DC to AC converter and the alternator, ana a fifth
is between the DC to AC converter and an Ac bus. ' In the
20 j generating mode, the fourth contactor is open and the
remaining contactors are closed in re_sponse to control
signals from the controller. ‘In tne. start mode, all
contactors are :l._n:l.t:l.ally open, and DC povfer is supplied
to the DC bus from an external source. Then the second,
25 third and fourth contactors are closed and the DC power

is del:l.wered to the DC to AC converter. AC power so



: prOducéd Is delivered to the alternater, operated as a notor, and brings the(:g}

al ternat or/ notor up to operating speed: Then the fourth contactor is opened o
and the first contactor is closed. The system al so preferably includes an -
al ter pat or rotor posi tion. sensor and an=ggine speed sensor each . .
elect?ically coupled to the controller. The alternator rotor position

sensor provides a control of the DC to AC converter as the alternator notor

i\s~Brought up to operatjng speed. *The endi.ne.speed sensor_effects_popentary
openi ng and cl o® ‘lﬁe‘*ﬁ&f‘gﬁt"@&ﬁf&a ’ariﬁi?@‘%f?ﬁi?%eﬁTg? e2Fittn
contactor upon engine st | C X LN
DRAW NGS: Fi gur é“‘%’qr? aargéf &%‘%sa%n%ﬁ%%‘%%%&ge ?{.é?i n gggg%%%
according to theJnvent i@ 'Fij%”fmﬁrﬂll'f éo wfl.c{ﬁ!@f | Lo SA\%&' 4 shat €Re
mechani cal arra% g%%ﬁi 3?u?he_ rive unit.of Frgure 1 |6ﬁ i ncludes a _
torque convert ergiad QEHEAEEBPA £ digdedy rangenment drivingly connected to
an alternator/nmotor of Figure 1, Figure 3 is a block diagram of the
controller of Figure 1; Figure 4 is a block diagramof the control |ogic
and protection function of Figuré 3; Figure 5 is a block diagramof the SCR
control of Fi gumheld;systbnti alse gréferabilydncludssnanf albernatort eotor
control of o . o :
position sensor and an engine speed sensorx each

. eiecﬁriéally coupled'to the'controlier; The altérnator
rotor position §ensor provides a'contrpl of the_Dc to AC
_converter as the alternator motor is brought up to

| operating speed. The epgine speed éensor effects
momentary opening and élosing of the first contacto: and
tﬁe clésing'of the fifth contactor upan-engine_étarﬁ and

- commencement of the_genérating mode.’

" DRAWINGS :
Figure 1 is a block diagram of an electric geﬂeratipé |
system.according_to-the iﬂventidn;
Figure 2 is a schematic showing 6f the mechanical
arrangement of the drive unit of Figure 1 which includes a
torque éonverfér and oﬁerﬁunhing élutcﬁ'arrangement'
drivingly connected to an alter$a£oerotor of Figufe 1l;
Figure 3 is a block diﬁgrém of fhe'confrollér of Figure 1;
Figure 4 is a block diagram of the control 10916 and
érotection function of Figﬁre'3§ . |
‘Figure 5 is a block diaéﬁém of the SCR control of Figure 3;
s | _ o B _

Figure 6 is a block diagram of the inverter control of



” .

Lqure 3. There is shown at the left of Figure 1 an aircraft engine 11
jjch provi des power at a variable engine speed through a connection 12 to
rive unit. 13. The drive 5 unjd. 13 has a rotary drive connection, 14
~to an alternator 16. The alternator 16 provi des AC power in a generati ng
node and can be driven as a notor in-a start node. The alternator 16 . :
provi des three phase AC power at an electrical .connection 17 to and thro gh-‘_
an el ect rPtghré03. contactor Cl to the conhection 18 and a reversible AC '
to DC converter 19. The converter 19 pro\/l des DC power at a connection 21
through a contactor C2 to a connection 22 'and a DC bus 23 for use by the -
- radar and avioni cs equi prent of the aircraft. 15  The reversible AC to.DC
convert erTagresis sbownsiah &hecefity of M&-‘Q)rlcm atresaftnenghne design.
It is cou ,I ed to the alternator 16 by a circuit that includes the .
connect i ohl18higbnpPxovddes) pavek dtha tvariable gpgine ;speadrol ler 31 via
an-SCR control connection 32. It 20 rovi des, DC power in_a, generating

nmode, anduf‘EEEﬂ}e? senpechiion 32, 50 & dxive, it ) th'EhBC,dEét 23 via

ci rscwt g 'L_, Iudes the c ction 22 éog onn ctlon 21
b ower  UnHclpyBABy S Fotart rive gons ek {on 14 ke Booa
al t er nat 016 oot Phelaltexrnaittoniik6 JroviddmiaC nsowelesin| acgenea-latd.nmect ion i,

18, contactor Cl and el ectrical connection 17. - The alternator/mtor 16 is
then  mode and can be driven as a motor in a start mode. The . . i
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alternator 16 provides three phase AC power at-an
electrical connection 17 to and through an. electrical
1o contactor C; to the connection 18 and a reversible AC to
DC converter 19. The convert_er._l9 p.rovides DC power at
a connection 21 through a "contactor i:z to a connection 22
and a DC bus 23 for use by the radar and avionics

equipment of the. aircraft.

15  The reversible AC to DC converter 19 is a reversible SCR
three phase bridge of conventional design. "It is coupled
to the ‘alternator 16 by a circuit that inclﬁdes the_
connectiop 18, contector c1 and_connection 17; and to a
controller 31 via an SCR control connection 52. It

20 provides DC power in a generating mode; and receives
externally supplied DC power from the DC bus 23 via. |

- circuit which includes the connection 22, contactor c2 and
connection 2l. DC power so delivered to the converter 19
provides AC power'to the alternator/motor 16 via circuit

25 that includes.electricel connection 18, contactor C; and

electrical con-nectio_n'.l7.. The alternator/motor 16 is then



. ——-
-5- driven in the start node by power -delivered fromthe external source. .
DC 1o AC ,canverter 41 is a conventional ‘inverter coupled to the controll’e
3l.via a transistor control connection 5 42, and to the DC power .
outpug fromthe converter 19 via circuit wSiech |ncludes a connection 43,
conta®tor C3, connection 44 and the connection 21. The converter 41

provi des the AC power requi.renent deljvered to an AC bus for use by the AC _
pawet ed equi pment of the aircraft ‘10 t hrough a-circuit which includes -
connection 44, addivemohnather start modecbyt w&m(klmai: fromthe
converter 41 is coupléed to the externally supplled DC power via a-circuit
whi ch 'incl'udes egteyBal3sougelaecti on 22. contactor C2, connection 21,
connection 44, contactor C3 and 15 connection 43. It provi.des AC power
to the alternator/notor 16 over a circuit including connection 44,

bover 5o del i ver BaDEr Fiigh menasr&e ﬁﬁi}t%B@é‘% Syent e ap dre TS Feepled
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alroraft uteggl e trede wnibhe 1501l & cihreb i ULP R ob Y] ded
connection 44 and the connection 21. The cqnverter 41
provides the AC power requirement delivered te'an AC bus
for use by the ac powered equipment of the aircraft

10 through a circuit which includes connection 44, and a
contactor Cs. In the start mode, the DC to AC converter

41 is coupled to the externally supplied DC power via a
circuit which includes DC bus 23, connection 22, . contactor

Cé,'coﬁnection 21; connection 44, contactor C, and '
15 connection 43. Tt provides AC power to the alternator/motor
| 16 over a circuit ihcluding connection 44; connections.
46,47, contactor C4, connection 48 and connection 17. The
AC power so delivered brings the alternator/motor 16 up
to_operering speed.  Then the.eonverter 19 responds_to
20 the externally provided DC pqwer via a circuit that_:

- includes the DC bus 23, connection 22,.contactor C, and
connection 21. The alternator/motor iG'delivers rotary
power via the rotary drive'connecﬁion 14, drive unit 13 and
drive connection 12 to start the aircreft engine 11.

25 . The controller 31 is a mieroprbcessor provided with inputs

and providing outputs to control the various contactors and




'énd_providing outputs to control the yaribus contactors and -6- major - ”“
' onents of the system The controeller-31 i's provided with speed sensing. -

s taken from each side of the drive unit 13. The speed sensed.at ,these 3

_ ts is respectively delivered by connections 33,34 to the 5 YR é
controller 31. The efficient operati.on of the reversible ACto DC conve?ger- 4

- 19 and the DC to AC converter 41 requires anpbngst .other inputs-an Co
i ndi cat i ormaf oicheomplonentisoidfthe sifsteli O’ T8 | £0RBrodldrt Bisignput is
delivered.to the controller via electrical connection 35. 10 - The CL

control | erpgdvided sdtir eperddl sendimy inpltsttakenf £rom da@chostidge from.
the output fromthe alternator 16 via a circuit including connections.17
and 36. Thefcther drisve iuniti k3 pr.Ehelapeed seanseddatatheseopodnts: r ent
fromthe connection 18 by a connection 37. The DC vol tage at the 15.

out put of imerespestidelmy delinered by connections rdBléd to &he o

connection 38. The alternating current and voltage at. the out put of the

conBerter $WF§°¢]~@-§’-§/@r’]€d he r%f@cﬁﬁml@e_gﬁt% L S_fcﬁhﬁeé"ﬁ"%ﬁ_%%nd 49.
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respecti Ve ol Fes Wikt otifur “hpits “A8 £Ratcaliod®dF g9 Mde of the
alternatbr/motor 16 rotor position, and this input_is .
delivered to the contxolier via.electrical connection 35;

10 | fhe controlier 31'i§:also provided with an indication of

‘the .AC voltage from the Qutpui fraﬁ the ‘alternator 16 via

a circuit inciudiﬁg'édnnectiogs_17 and 36; Thg controller

is also provided with an?indication of a currerit from the

connectiqn 18 by a conhecﬁion 3?;‘ The DC yqitage at the

15 " output of the converter 19 is delivered to the controller

31 via a connection 38.-‘The_alterna£ing currenf_and | f
voltage at the output . of the converter 41 is delivered

. . , AN
to the controller 31 via a connections. 46 .and 49. '

20 _ T -
| o i

The firs£ electrical canfaétorzci is coﬁtrolled-via a
connéction 51 from the controller 31,'while contactors
.Cz, Css Cy and'cs.are controlled respectively via
gonneétiqns 52, 53, 54 and 55; .The:génerating mode of the
25 s&stem.has the cdntactqt C4 open ap& the contactors Cl;'cz, :5
Cy and C; closed in response to signals from controller 31.

' The start mode has all contactors Cllto'cs'ihitially open;



- C5-slosed i response to signals fromcontroller 31. The start node has o
contactors Cl to C5 initially open. '~ -7- The sequence is as follows:
contactors C2, C3 and ¢4 are closed and thet-externally provided DC-power is

del.iwdred to the DC to AC converter 41 over a circuit including the DC bus. ~

23, =connection 22, contactor C2, connecti-on 21, connection 44, contactor

@3,—and connection- 43. Consequentfy AC power ts .delivered to,the . |
al ter nat or / ot or The Beguenss 4§ s r@lﬁ?‘fﬂj%ﬁm + O3 aQ Gg are

contactor C4, and_conngecti 48, 17. ‘A r Lver | has_t be
al t er nat or / not or ‘%6’5&& s B:z}eaﬁ’ﬁﬁ%-lﬂay pgtp%d ﬁ%ﬁ?ﬁ%ﬁﬁ:tgﬁg ] s
opened and contagtor, . C i | 0 : j I |

v aul foal Ly cobs 5 % NS A AT €04 4 clitute dfcitalts
58. The fill val 56 A ol dBk1 nt I a n 2
on/ of f connecti o#ﬁ?&sd_a‘%ﬁr@g? ésﬁ‘ws tttgf %’e %éﬁ%t%& I nC %ﬁ%‘:go% 21,
torque cogverter yhnectiti 44 cOMiactor B alaisdittesLids 499perate with
the drive connection 12 to deliver rotary ﬁbmer fromthe aircraft engine 11

to the alternatopomedueht iy A prnefy idlivted e e alté¥RatoPfhbtor
clutch arrangenent allows the rotary power fromthe engine 11 to bypass the
torgue 'converted66¥iiala circuit including connections 44, 46 and 47,
contactor C,, and conngctions 48, 17. The AC power so
delivered brings the alternator/motor 16 up to operating
10 speed. Then the contactor C, is opened and contactor C,

_is closed.

A torque converter f£ill valve 56 is'hydraulicaily coupled
to the drive unit 13 by fill and drain conduits 57, 58.
The £ill valve 56 is controlled by the controller 31 via
15 an oh/off connection 59. Figure 2 shows that the drive
unit 13 includes a torgue converter 6l. A pair of over-
running clutches 62;63 cooperate with the drive cﬁnnection.
12 to deliver rotary power from the aircraft engine'll'té
the alternator/motor 16 in the generating mode. The |
20 overrunnihg clutch éri;pgement allows the rotary power-
frdm the engine 11 to bypass the forque'converter 61 in
the generating mode. The torque converter f£ill valve 56 is
hydraulically coupled to a pump 60 via conduits 62 and to
the torque converter.sl-via conduits 57;58; "The torque

25 converter 61 is filled only after the alternatér_ls

. L e Y
- . ' ;]
257 . systemhas the contactor C4 open and the contactors Cl, C2, C3-a<éépé>:§
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operating as a motor hag'come'up to operating speed and the

reversible AC to DC converter 19 is proﬁiding variable



. contui'ts 57,58. The torque 25 converter 61 is filled only after the

thesgengrati ng node. The torque converter fill valve 56 is hydraulically
po:gﬂ;o to a punp 60 via conduits 62 and t'o the torque converter 61 via

al ternator 16 operating as a ‘notor hag.one up to operating speed and bhe:

reversible AC to DC converter 19 is providing variable vol t age variﬁple_ﬁzi
frequency AC power to the alternator/ nptor 16.during the engine start | == %
mode. - - : - A pair of speed sensors 28, 29 provide™> ¥

inputs to tkHeleage’ Okaaiable ifregueticy ®Q power cto Otlse 381tSrnatoe /5
‘controller 31 is responsive to the sensed‘speeds and effects a momentary
openi ng andmbker Asoduring thie endginie istArcamddes or Cl and the cl osing of -
el ectrical contactor 'C5 upon engine start and comrencenent of the
generating node. An alternator rotor position.sensor 30 10 * i s coupl ed
to the controller 31 via electrical .connection 35 to provide through the
control | er - dlpada ofhspeedsensarsc 2+ @9 @rovicdecopuis tontheter 41 as

the alternator/ mptor 16 is brought up to operating sgeed. The manner in

which the ceentsplden id wta elactadrak iqonnactions 33, 3deonPheshed is
set §orth i eohitdel9et 319 s Felapinsiived to "eHé Jsdsed CapReascanlinr ee basic
control units: SCR control 40, control' |ogic and protection 50 and .

i4nve2I t gr'-_coatffelcteﬁ,a gonRintary ofendhd and ehén ' €308LhAGVeEYLtha Fi gures 5,
an : _

i e Ao i

electrical contactor ci and the closing of electrical

~ contactor Cg upon engine start and commencement of the
generating mode. An alternator rotor position sensor 30
10 is coupled to the controller 31 via electrical connection

35 to provide through the controller 31 and connection 42

a control of the DC to AC converter 41 as the alternatdr/
motor 16 is brought up to operating speed. The manner in . ?
which the control of the DC to gc canverter 41 is ) é
15 accomplished is set forth in figure'st | H

The controller 31 in Figure 3 cbmprisgs three basic cbntiol
units: SCR control 40, control logic and protection 50 and
.inverterlcontrol 65, details of which are'shdwn'respectively

in Figures 5, 4 and-G:

20. When the torque converter 61 is empty, the alternator/motor
16 is allowed to spin unloaded, driven Sy the DC to ac
_ converter.4l; When the'altgrnatot/motor 16 reaches a speed
which allows for commutation.of the SCR bridgé‘bf the _
reversible AC to DC converter 19, control of the ?%

25 alternator/motor 16 switches from the DC to AC converter 41



20.  *Wen the torque converter 61 js.gnpty, the alternator/notor 16 i
al T*owed to Spin unloaded, driven by the BCto AC converter 41. \Wen th
al t-€rnator/ motor 16 reaches a speed whi C‘B al lows for comutation of the
bridgg~of the reversible AC to DC conveitér 19, control of the 25

al't esnat or/ motor 16 -switches fromthe DC to AC converter 41 -9 - to t he
SCR*bridge of the reversible ACto DC converter. The SCR bridge polarity IS'-

neversed so thatopener SO bidyel oEMhiae Yavetisirda tar e ot té‘drf\?éﬁé:?m or-

16 via a circuit including el ectrl cal connecthon 22, contactor C2,
connection 21, TheeSERObridge polarday as &rev&se&@wafnawrpéﬁermaﬁ@,;
Cl, and connectlon 17. The operation of the-alternator/nmotor 16 as shown
in Figure 5 i s fxder thee DCobusol230ftca ther rditexnatidr/Motoxt t X6 evippa | etirowid
the rotor p03|t|on sensor out put of connection 35 to thereby 10 tinme -
the SCR firing. imsdudinghgdestrisal-iconnection 22> sentachome @y ovi des a

control of the inverter of the DC'to AC converter 41 fromthe controller 31

via the 8onnect FSpnegti @hngCWeEéiP&ﬁv %ﬂ%#%rﬂsﬁan@omﬁim
-second per cycl ef or appr.qpr.i current .limit to
al t er nat or / not oﬁ816°9¥1§°§\£9fr %‘hﬁ‘l orihe; Lpexation °£ the

contactor C4 an 7. T ar, ahle fre ncy varia

vol t age wavef or%lggggg%%r?%é% 1% '&h in tfligure ng'eis unger B'.‘e
control of a current limit Ac voltage applied, and the
rotor position sensor output of ‘connection 35 to thereby

10 time the SCR firing.

Thé- ari:ap.gement of Figure 6 in the start mode 'pi'ovides a

control of the inverter of the DC to AC converter 41 from

the controller 31 'v_ia_ the ‘connection 42. The DC to AC

converter provides a constant 'vo.lt,-'sec'ond per cycle

15 . waveform with an appropriate current .l'im.it to the
alternato_r]mot_br .16 via a circuit including connections
44, 46, 47, contactor c, and connedtioxisla; 17. 'This

variable frequency variable voltage waveform uses an input

35 from th.e rotor pos:l.tion sensor 30 (Figure 2) to time the

20+ signals,
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omthe rotor position sensor 30 (Figure 2) to tine -the 20 si gnal s.
CLAIMS: 1. An electric generating systenmfnr an_aircraft conprising an
\alY®ynator, reversible AC to DC converteér. coupled to the alternator to
* W ovide DCin a generating 5 nmode=1@rd in- aim,ﬂu mymnmu ol |l ers
cooperatlng with a DC to AC converter to receiv Cto-br% ng
thé alternator operating as-a nmotor up to operatlng speed an'd tthen to - 4
couple the reversiblte AC to DC converter to'receive DC and operate the \“f'if
al ternator tGLIMSt: an 10 - engine of the aircraft. 2. A systemaccording %
toclaimlin which the controller. is provided with a sensor of the i
posi tion of flhe Anoedectritcenerabingr system fox can satvedpfiy to claim 1
or claim2 in which the 15 controller is provided with a sensor of the
speed of thecampmia‘:hngarap rel ternatoyst sevessdilie AE ctan)Cpcoprertexcl ai m
i n.which the controlter is a mcroprocessor. 5 A system according to any
precedi ng cl mnpmemwthmealz@ematevetg provide POGRoAEENETatingn SCR

CoriSer | Somarm e 34 & st b 3 S HoTh S Lol ST

a DC to AC converter to recelve DC and prov1de AC to

bring the alternator oPerating as a motor up to operating
speed and then to couple the reversible AC to DC converter
to receive DC and operate the alternator to start an

10 engine of the aircraft.

2. A system according to claim 1 in which the controller
'is provided with a sensor of the position of the rotor .

of the alternator.

3. & eystem according to claim 1 or claim 2 in which the
15 = controller is. provided with a sensor of the speed of the

aircraft engine.

. 4. A system according to ariy preceding_ claim in which the -

controller is a microprocessor.

5 A system according to any precédi’ng claim in which the

20 reversible AC to DC converter is an SCR bridge.

6. A system according to any precéding claim in which the

. DC to AC converter is an inverter.




alrcraft engi ne through a torque converter provided with an overrunning:

. T
» -i
El - 7. A systemaccording to any preceding claimuwhich is coupled to (E%;) g

cl fhch which al l ows the torque converter to be bypassed i.n the generattng
mode. 5 - 8. A systemaccording to claim?7 including a torque converter
fill walve coupled to the control unit sdlrhat, the torque converter is
fjl1®d when the alternator has, reached operatlng speed in the start nDde
NN electric.. .generating systen1for an aircraft as 10 her ei n

described with reference to the drawi ngs. The text_of t |f|cat|on has
o b st

been reproduced? pyApREEEEBRCRQTEABI 4 AT, REeSFeaH NG #ﬁh i8¢ may
contain a few anent ts v 'ch re difficult taq.read The origina
typescri pt contﬁ?ﬁ?ﬂgatﬁggghﬁ EREREL RRG %Wgﬁﬁﬁﬁb rééﬂﬁ%ﬁﬁ?%f
The Pat ent ch'ﬁgovided with an overrunning clutch which allows the

eorque converter to be bypassed in the generating mode.

5 . 8. A system according to claim 7 including a'totque
| converter £ill valve coupled to the control unit so that,
the torque converter is filled when the alternator has
reached operating speed in the start mode.

9. An electric. . generating system for an aircraft as
10 herein deSCribed with reference to the drawings.
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