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"EMERGENCY DRI VE DEVI CE FOR AN A.C. ELEVATOR' This invention relates to an

I mpr o driving dévice whereby an el evator driven by an alternating

curr e Aot-or may be driven in an energency such as duri-ng a power supply (:s
i nterrupti ofEMERGENCY DRIVESDEVIGE FORt AN dafe GLEVAROR! supply '
interruption at the power source for an elevator, the elevator is continued

~to be driven by a switchover fromthat power source to an energency power e

" source. Fig. 1 shows a drive device which is used at the 10 time of

power supply interrdfaisninvweetion retatesotd an dmprowed he el evator car

I's an induction notor and is driven by an a.c. supply of a variable

frequency. drittiagirdawice wherebysamhelevabtiol deiptexsdPpoawr source, and a

converter 2 for converting a.c. 15 power having a constant frequency
into a.c. peddieInating cuerenbl sotezqmeicPe deivean i arreafter
descri bed. ‘Al so shown is an_energency power source such as an

accumul at or CREARLNAY cFieelyens ydNRIAE: ar DHWEST SURDIASF tingeRTepEL e suppl y
fron1tgf energency 20 . ﬁgme[ source into a three-phase a.c. supply of
constamt frequency. ISWakhhr HBeFBEi 6AS€0Rfad DPPWEF BRE Y ed to the

.converter 2 _.and turned "on" ?ﬁd'"Off" durin ormal operatjon and at the |
“time of ap ?ﬁﬂé%%pﬁn? rFept PEWSS SORE > A &levatory Fhe 1, 25

re;pect I vel ></aleva'l.7'bé>r.:s ufg | goﬁgﬁﬁé&p%BOBeC r'l't:i.(:?‘r(c:etn 603; Sa switchover .
from that power source L0 an emergency power source.
Fig. 1 shows a drive device which is used at the

10 time of power suppl& interruption, wherein the motor
forldriving the eievator ca:-is an induction motor
and is driven by an a.c. supply of a variable frequency.

In tﬁe dréwiné, thefe is éhowﬁ a three-phase'“
power source, and a converter 2 for converting a.c.

15 power having a constant frequency'into a.c. power
having a variable frequency, as will be hereafter
described. Also shown is an emergency poWer source
such as an accumulator 3 and an emergency imverter 4
for coﬁverting the d.c. supply from the emergency

20 power source into a three-phase a.c. supply of
constant frequency.- A normal operation contact 5 is
connected to the converter 2 and turned "on" and "off"
during normal operation aﬁd at the time of’a power

supply interruption of the three-phase a.c. source 1,

25 respectively. A supply interruption éontact € is



-2- connected to the energency converter 4 and turned "on" and "off" at the
time-of supply interruption and at the tine of normal operation, -

respectively. A three-phase induction nmotor 7 is connected to both 5 e
contacts 5, 6. A winch driven by the notor 7 has a drive sleeve 8 qﬂéé;;-'
which there is wound a nmain cable 9. A <&@ 40 and a bal ance wei ght

are coupled to the respective ends of the main cable 9. During normnal
oper@tion, the contact 5.is 10 cl osed, so that the variable frequency
alternating current is supplied to the notor 7 for controlll t he speed. of
the car 10.  Duri iPT@® 3F9 QﬁrQHﬁQ$ﬁP°¥rﬁ9Q¥ﬁﬁ £95 and
the contact 6 is clps al ternatin rent s I|ed fo the-
notor 7 15 from fq{gﬂ A ﬁﬁ/etr}} t:&ﬁ)? ot (ﬁ"ﬂ?ﬁ’ %’é‘fp"'l:bonThl S

conventi onal device S dr Io ed
during supply int erﬁ*@ﬁ%%en&“ﬁ% %@fb@ #f%/g%row Si d
t he energency i nvery r %e—@mse &ctl@'ﬁotweﬁtiQ%ﬁnﬁ@ctf’%oﬂf"ﬁoﬁht his

drawback and provi des an ermergency | ve system for an vat or

wherein the inyert ehLayRAgsw ] |, norﬂ%ﬁ}?rﬁiﬁh'ﬁs}%@é G Elor 7

si mul t aneousl y during supply |nterrupt|on for dispensing with the energency
i nverter. has a drive sleeve 8 around which there is wound a

¥

nain cable 9. A cer 10 and s balance weight 11 are
coupled to the respective ends of the main csble'9.
During normal operatlon, the contact 5 is
10 closed, so that the varlable frequency alternatlng
current is supplled to the motor 7 for controlllng
the speed of the car 10. Durlng a supply 1nterruption,
the contact 5 is opened and the contact 6 is closed _
80 that alternatlng current is supplled to the motor 7
15 from the emergency inverter 4 for dr1v1ng the car 10..
This conventlonal dev1ce has however a
drawback in that the drive means employed durlng supply
interruption tend to be costly because of the provision
" ' of the emergency inverter 4.

20 | This invention aims to obviate this drawback

¢

and provides an emergency drive system for an a.C.
| eletator whenein the inverter employed during normal
operation is employed simultaneously during supply

-interruption for dispensing with the emergency inverter.



2 a According to the present invention, there is provided an a.c. elevator

driyg;apparatus, conprising an a.c. notor for driving an el evator car, a
recilgber for connection to an a.c. power supply, an inverter 5 connected -

on input side to the rectifiegsoutput and on its output side to the
nmotor and adapted to supply to the notor a.c. operating power of variable

frequenciccapatAgr goneledpeespateinyeutdon;onheeieedst 0 the input side of
the inverter for supplying power to the notor on 10 interruption of the ~ Vrj

a. c. ppowtdedupnl 3. ci nederacocodrive appasataspordmpe ilsding. @n power _supp
interruption for controlling the inverter to provide fromthe energency
powea.soumetonnfor dpivingngnpelevatachcas.t @ deicrd ftilee dlogvator car at a
reduced speed to the nearest floor. 15 The invention will be further
desc¢P%§G°tb9nmé9 an éx&ﬁpP@WBﬁlﬁuPR#Vh R8f AN¥@EE STy, t he acconpanyi ng
-3- | n these draw ngs: - 1,is a schematic V|em15homnng t he
v@ﬂgFBHE?ddPPvét§y§PBﬁFféidﬁh °atBe g?&&&?éﬁ‘ PUGPUE afdy circuit :

i 20,3 1049, Zae ¢5RRY' Bk SRR ity Ristem 01 he

the motor a.c. ope:atlng power of variable frequency. an
émergency d.c. power source connected to the input sidé
of the inQé:ter for sﬁppiying power to the,motor_dn

10 interruption of the a.c. power supply.'in#erter control'
means responsive to a.c. power supply intefruption for
controlling the invertér to provide from the emergency
power sourdg motor operating poweﬁ such aé to.drive the

elevator car at a reduced-speed to the nearest floor.

15 The invention will be further désc;ibed. by way of
example only., with reference to. the accompanying

drawings.



a.c. élevator according to the present -invention; Fig. 3 is a block
showi ng the control device used in the circuit of Fig. 2; and Fig.
partial. circuit diagramof a 10 =nbdrfied enbodi nent of the inventMNs
Tq?presponding to aportion of Fig. 2. Reference is made to Fig. 2 for

i M-ustrating an enbodi ment of the present ‘invention. Thus Fig. 2 shows
driving contacts 13a, 13b 15 and 13c connected to a power source 1 and
turned on-and of f r espedidd igsetdrELREBE~0f travel and halt of the car
10~ A rectifier 14 is_fornmed by diodes 1l4a to, 14f arran e% as a _
t hr ee- phase ful | -wave r &GS+ i%rl%iﬁcﬁﬁ@eﬁﬁﬁlﬁaWﬁﬂ FgQWP-ngt h& de connect ed
20 to contacts 13a, .13b _angd .13c. A spoot hj ng _capacitor .15 is
connect ed acr os SOBYERRHRAL ¢ ?mﬁ%stﬁmtﬁgrrgh?iﬁrgr fggvat&?;inverter 16

- conprises di odes 16a toELGf g?d tranSistorE 6A to 1659and | s_used for
converting a constant d By t%ﬁnﬁi?&%P%ﬁ dtassgm S 8?P§b@mbf a desired

magni t ude and fr . r t | 741 0 d g ~of the.
i nput i neg gﬁgtbﬁg%ﬁferﬁerﬁ%.éﬁe%%%‘%%edﬁgvgsB@%ﬁ%@clﬂé’%';E?:l(r;éoss bot h
termnals of the rea ' LRaC ds liput

ter ni nal s of th%"icﬁve%ﬁlt%;vrakzog vﬁ%‘ﬁbfl‘;@%e a%r‘z %%?a??tgggg? t]%%ﬁp%
termnals, and ~ Pig. 3 is a block diagram showing the control

&

device used in the circuit of Fig. 2; .and
Fig. 4 isg a partigl circuit diagram of a
10 modified émbodiment of the.innenxioﬁ corresponding
to a pértion'or Fig. 2. |
Reference is made to Fig. 2 for illustrating.
an embodiment of the present invention. -
_ | Thus Fig: 2 shows.driving-contacts 13a, 13b
15 and 13c connected to a power source 1 and turned on
and off respectively at the time of travel and halt
of the car 10. A rectifier 14 is formed by diodes
l4a to 14f arranged as a three-phase full-wave
rectifier circuit and having its input side connected
20 To contacts 13a, 15b and 13c. A smoothing capacitor
15 is conneéted across the oﬁtput terminals of the
rectifier 14. An inverter 16 comprises diodes 155
to 16f and transistors-16A to 16F and is used for
converting a constant d.c. voltage into an a.c.
25 voltage of a désired magnitude and frequency. A

reactor coil 17 is connected in one of the input lines



5 Is al so cbnnected in series with the enmer gency power source 3 and with
Bae polarity as the source=34% A& current limiting resistor 20 is
g?{ ed across both termnals of the diode 19. A speed conmand -
her'at or 21 issues a speed command signal Vp. A 10 speed .sensor 22 |§~’
coupl eghst G168 i PEer PHY- | SAdasioaeeds! SRR ot REOEL SR 0131 VL

er

representative of the act ual speed of the car An a 23 is provided

for calpyntidrmitaDs f 62t thet pegatbihe 1imput Q&Of&ﬁ&ﬂﬂeﬂ nggs Vp and“vt.

i nverter control 15 circuit 24 is connected betmeen t he adder 23 and the

i nput Poiheitdd)eadryest hpdt gafminalesiofathd drortexr lde base termnals
of the transistors 16A to 16F of . the inverter 16 dependi ng on the. above
of f set wiitdnahe Tdemelepolarityt s phesentinputodierminalpey admwd 20 - as

foll ows: When an el evator call is produced at the tine of normal operation,

t e drids mlapemectéd in sériesewilbbhsdie smerngandhepowerifer 14 yiel ds

a d.c. output of a predeterm ned voltage. The control circuit 25 24

r espondunce e and seitki ghal semewpod artidys e thosounesi fnal Vp and the
actual speed signal Vt to control -the transistors 16A to 16F so that an -,
a. c. péwaunﬁen&ulxmnﬁnnseagshs?orsEQem@wgqamegtq¢maqn@$@t side of the

i nverter 16. In this manner, the notor 7
oth terminals of the diode 19. | A speed command

generator 21 issues a speed command signal Vp. A
10 speed sensor 22 is coupled to the motor 7 andlis
designéd to produce a speed signal vt repréSenrative-' |
of the actual speed of the car 10. An adder 23 is
provided for calculating an offset between thé input | T
| command sigpals Vp and Vt. An inverter control .
15 circuit 24 is connected between the adder 23 and the
input side of the inverter 16 and is designed to control
the base terminals of the transistors 16A to 16F of .
the inverter 16 depending on the above offset signal.
The device of the preSeniaémbodiment operates
20 as follows: |
When an elevator call.is produced at the time
of normal operation, the driving contacts_l§5 to 13¢ .
are closed, 8o that the rectifer 14 yields a d.c.
output of a pfedeterhined voltage. The comtrol circuit
25 24 responds to the offset signal between the speed
command signal Vp and the actual speed signal Vt to



is driven to cause the car 10 to travel. 5 ' During supply .
interruption of the power source 1, the d.c: output fromthe rectifier /4N
di sappears, so that the energency power ssaurce 3 is now operative to EF
dic: power to the inverter 16 through the di ode 19. During supply
interruptlon the speed 10 - conmand generator 21 issues a speed command
signal Vp Fower than that issued during nornmal operation. The control
civcuit 24:respopgst+elt bhe siransiistoris I6inttml16Meadaseat| ant acdes of the
trah8|stors 16A to 16F for converting the direct current of the energency
15 power sourpewéri ofovariabiler faeiquenmy rishtgerierdicedraticthe nonsput
frequency to drive the notor 47 to cause the car 10 to travel at a | ower
speed to the adjstéatofl the. imvertere 16ar 130 rihviss snapmer wi the amptawy 7

| oad, 20 or up with-a light load, the notor is driven with regenerative
braki ng so that ihedpiven to ceugendde camdQitati¥a¥@lsource. Wen the
d.c. voltage has attained nmore than_a predeterm ned magnj tude at this tine,
t he control5deV|ce 24 opBHFLEE SYPRITH IQdheREup e O%ft?ﬁePPWQHs?QF€F§ 16A
to 16F.-"on" and "off” Direct ° curreﬂﬁlls Now % d.to the notor 7

through di odes 1ba, the4ds6r QUTRNE SHOiRD2ES % dLEgPPears, |

this manner, the klgﬁgkct ge%%%rgency power source 3 is now operative

’ to supply d.c. power to the inverter 16 through the
diode 19.  During supply interruption, the speed
10 command generator 21 issues a sﬁeed_command signal
Vp lower than that issued during rormal operation.
The control circuit 24 responds to this signal Vp to
.éontrol the base électrbdes;of'the transistors 164 to
. 16F for converting the direct current.of the_emergency
15 power source 3 into an alternating current of the '
prédetermined frequency to drive the motor 47 to cause
the car 10 to travel at a lower speed to the adjacent
floor. | ) | |
whén the car 10 travels down with a heavy load,
-, - . 20 or up with a light load, the motor is driven with
| regenerative brakiné so that the power is returned to
the electrical source. When‘the d.c. voltage has
'attained'moreithan a predetermined magnitude at this
time, the control device 24 operates to turn certain

25 of the transistors 16A to 16F "on" and "off". Direct



not returned to the d.c. side, but is consumed at 5 ° the rotor of the

7, and the power to be otherwise returned to the d.c. side is
ed of .. Hence, the neces8ity for providing special devices for C
595ing of the turned power may be elimnated. Fig. 3 shows,a portion o

the control 10 circuit 24 designed to effect such direct current
br aki ng. Referring to_ﬁig %, gﬂce the d.c..side voltage [err]  exceeds
" a ref eCHFREEDNOI B ROV FHBPHLEL gRAI TR

8r BOFARardiTHF IR i ssuance of a.c. ...
|t X [ i st di [ 15 | ﬁ
Uhat - Al aos or 16k R EERE, SRRt SRR & iR 5 1he base |

el ectrodes of-, the 4r istors A, | Qnt rol on/ of f operation of
the tr39¥°% (?r's 1 %i%&gfepég%&%ﬁ%é% regﬁ?sﬁi%te&rg to be controlled ’
20 L | f I Qns n f laxe sequentially from
one se rﬁ%qgér%%&sé?agﬁé?éé%éi g?{ciig'é Prgtrra)ée%t?gle 0 'aIaP"Eof the transistors

1!§A toﬁgféﬁf% ae{;ﬁéed‘%l&gofh?rtgﬁhp@hgf _p%%,%xs_ecrd/i life by utilizing

t fansi st ors. imting resistor ‘through which the energency

gf‘é‘g;n?g%fﬁiﬁs% f%ﬁ}m £89tRECA%ES I shde ANPGRS, 1 On, My be
Hence, the necessity for providing special devices '
for disposing of the.turned'power mayfbe e1iminated.

- Fig. 3 shows'ajpértion.of the control

10 circuit 24 designed to effect such direct current
braking..  Referring to Fig. 3, once the d.c.
side voltage Vb exceeds a refe&ence.voltagé ?R; a
signal for commanding the issuance of a.c. voltage
is ihterrﬁpted»frpﬁ transistors bf discbnneéfihg-a

15 relay R so that the signal for commanding d.c.
braking is supplied to the base elec#rodes of the
trénsisto:S-lGA, 16E to control the on/off operation
of the transistors 16A and 16E.

Preferably, the transistors to be controlled

20 in their on/off pperations are not fixed but may be
sequentially from one set tp_énother=set:of trangistors
to make use of sll of the transistors 16A to 16F -
thereby avoiding shorfening of the service life by -

utilizing transistors.



desired. 5 . Fig. 4 illustrates a nodi'fied enbodi nent of the .
invention. In this enbodinment a supply intérruption contact 26 is usedfkn™
pl aceof the diode 19 of Fig. 2 and is=t{rred "on" and "off" at the tf$é20
A0, power supply-interruption and at the time of normal operation,
respectively. The remai ni ng conponents are the sanme as those shown in
Fig. 2. The contact 26 is turned "on" only during power supply interruptiaon
- to.supply-the d.c. powdfheslimitinghzeeistesndp Fhmougio whicls thet he
inwerter 16. It may be contenpl ated that when the regenerative power is
returned to t hEREREERGY POVET f BOWECEhPoi§h Chiseeeshais PZE?D&RQS{)ti’@T
energency power source 3, resulting in ap elevated voltage at the term na
of 20 the eRBRERICHNRPTEBLPRe §3§ngeoé€-§§%dl Wit stihg®Undesi rabl e
t oxi c gases ‘or ﬁthgﬁ%fffects undesirable in the energency power source 3. .
However, this * happen because the notor 7 is subjected to d.c. -
br aki ng n the voltagg.at fhe,d.c, side of the 25 lLhverter. 16,exceeds
a predet erm ned val ue, %gné%t+%ﬂgﬁt§339§.a m&iifiﬂﬁlﬁ?qQé§WﬁﬁFa%¥e
Zoltage varlaMé%érfﬁ%ggﬁyon. - ; . |

In this embodiment a supply interrﬁption .

contact 26 is used in place of the diode 19 of
Fig. 2 and is turned "on" and "off" at the time of
10 power supply interruption.and_at the time of normal
operation, respectively._ 'The remaining components
are the same as thHose shown in Fig. 2.
The contact 26 is turned "on" only dﬁring
_ power supply'intérruptidn to supply the d.c..power
15 of the emergency power source 3 to the inverter 16.
| It may be contemplated that when'the regenerétive
power is returned to tﬁé_d.c. side, it flows through
the contact 26 into the emergencj power source 3,
resulting in an elevated voltage at the terminal of
o 20 the emergéncj power source 3'aﬁd'bccasionally cauéing
undesirsble toxic gases or other effects undesirable
in the emergency power source'B.z However, this.déés.
not happen because the motor 7 is subjected to d.c.
~ braking when the voltage at the d.c. side of the
25 “inverter 16 exceeds a predetermined value, as mentioned

above.



of the pulse wdth nnddTé%FBn system has been shown and descri bed,
present invention may al so be ‘applied to other types of variable

ge variable 5 frequency devices. Also, while the case of supply \J
interruption ha in OWﬂqﬁﬂ% j . S L.ny ion may be
applied to the @gggghﬁég% the e:g€2fé%€%%%rggg%?ggghgggﬁggﬁiﬁacapacitated

by Othededsebded! thel fulse width f6deldtion! 8ybBenPhegebeventidn, as
descri bed a u

ove, SI-nc€ the energency power soufce Is connect ed acro%s and™ s

Wi th thensaHe apal dleidobided NtHd Rite s ET Natentt ohhRayn el b alesi gued to¥”

supply a.c. power.of a variable frequency to the a.c. nmotor, 15 t he
i nvert epphlibe $oedther pes SPeraki WlevvodtagebGarse®lleor emergency

oper ati on. Hence the necessity for-providing an additional inverter for
endr gengpeqaetllyndestiddss esul ting in reduced manufacture costs. In
addition, during regenerative braking of 20 the notor, when the voltage

at the d.c. siddleb,t while esthercase cefissapplydiéhterropdion ue, the notor
is subjected to direct current braking by control elenents included in the
i nver t ehas beenc showine ansydlescrihéd e fheecpresentt inventied t o the direct )
current side 25 but is consunmed in-the notor thereby allow ng special - *
devicesma§ehefappﬂﬁ§§0§0n$hﬂ;Qaﬁerwﬁﬁmerbhevelpum§prt@p&!aﬁirﬁnated.
tion has been incapécitated by other accidents.
10 According to the present invention, as
described above, sinée the emefgency power source is
--connected-across and with the same polarity as the
input térﬁinals.of the inverter designed to supply
2.Ce. powef_of,a variablé fgequency to the 8.Ce motor,
- 15' ‘the inverter to be uéed for normal opération-may also |
be used for emergency operation. Hence the necessity
for providing an additional inverter for emergency is
eliminated, resulting in reduqed manufacture-costs.
In addition, during fegenerative.bfaking.of
20 the motor, when the volfage ét the d.c. side of the
inverter exceeds a predetermined value, the motor is
subjected.to direct current braking by control
eleméntS'in01Uded in‘the inverter. - Hence, the regenera-
tive power-is not returned: to the direct current side
25 but is consumed in the motor thereby allowing special
devices used for disposing of the regenerative powsr

to be eliminated.



9 CLAIMS 1. An a.c.

.el evator drive apparatus, _conprising an a.c. notor for
dr|V|ng an el evator car, a rectifier for connection to an a.c. power

supply, an inverter connected on its |nput93|de
nits output side to the motor and adapt’ed t

gb/gratl ng. power of.variable frequency, an errergﬂli’wﬂ Eu‘l&&ﬁl‘g l)

connected~to the input side of the inverter for supplylng power .t-o t he

mator on fnterruption of the a.c. power supply inverter control 10 -neans

responsive to a.c.

power supply interruption for controlling the inverter

to provide fromthe energency power source notor operating power such as to
drive the elevator car at a reduced speed to the nearest floor. 2.
Apparatus as eraifggd in claim1. wherein the voltage 15 value of the

- .energency power source is |lower .than the d.c.

I nput during normal operation -of the a.c. supply. 3. Apparatus as clai
in claim2, wherein the emergency power source is connected with

interrupting 20 neans for interrupting the inflow:of regenerative power
fron1sa|d not or when the el evator operates normally. 10

-

10

15

20

1, An a.c. elevator drlve apparatus. comprising an a.c.
motor for dr1v1ng an elevator car, a rectifier for
connection ﬁo an a.c. power supply., an inverter
connected on its input side to the rectifier oﬁtput and

on its output side to the motor and'adapted to supply to

vol tage across said inverter

nmed -

the motor a.c. operating power of variable frequency. an

emergency d.c._power source connected to the input side -

of the inverter for supplying power to the motor on
interruption of the a.c. powar'supply.linvertér control

means responsive to a.c. power supply interruption for:

~controlling the inverter to provide from the emergency

power source motor operating power such as to drive the

elevator car at a reduced speed to the nearestffloor._

2. Apparatus as claimed in claim 1, wherein the voltage
value of the emergency power source is lower than the

d.c. voltage across said inverter input during normal

operation of the a.c. supﬁly.

3. Apparatus as claimed in claim 2, wherein the

emergency power source is connected with interrupting

means for interrupting the inflow of regenerative power

from said motor when the elevator operates normally.



4. Apparatus as clained in claim3. wherein said interrupting neans

conp

co i series with said emergency power source. 5.
; Apggr. cﬁﬂmgmrlmﬂﬂﬂ"rlms - Wherein said 5 interrupting neans
r

a contact c¢onMected*in seripg With said enmergency power source, N

sai d contact being open-during nornmal operation and cl osed during power

suppl y it enppidaius s APRAWd!SiR S ﬂhn?d wheFbfhMdig2, 3, 4 or 5 10

operative with regenerative braking ereby power genera ed by the nDtor.%ﬁ
ret ur nedntectupting measys \cdhprigs thalidderésinédted eLhi §bpiegand furth

i ncl udi ng braking control

means responsive to the regenerative voltage and-

arr ange@itd Edid @menganow Pawer saumcenverter in such a manner as to
supply d.c. braking current through the inverter to the notor when the

d.c. brgkin%.of t he not or

“regenerative vol tage exceeds a predeternined vol tage, thereby to effect

pparatus as clalmed in claim 3, wherein 'said

5 interrupting means comprises a contact connected in

series with said emergency power. source, said contact

. being open during normal operation and clesed'during

power -supply interruption.

6. Apparatus as claimed in claiﬂ 1, 2, 3, 4 or 5

10 operative with regenerative brakiné whereby power

generated by the motor is returned'to the a.c{ supply

through the inverter. and rectifier, and further

including brakipg'control means responsive to the

regenerative voltage and Arranged to control elements of

15 the inverter in such a manner as to eupply d.c. braking

current through the inverter to the motor when the

regenerative voltage exeeeds a predetermined voltage,

thereby to effect d.d. braking of the motor.

T



