- 1 - TITLE OF THE | NVENTI ON COVWUTATI ON TYPE DC BREAKER BACKGROUND
OF THE | NVENTI ON 5[ Fi el d of Technol ogy] The present invention
relates to a conmutation type. DC breaker and nore particularly to a
structure of a comutation type DC breaker for supplying charges
stored in a conmutation capacitor to a main switch in an opposite
10direction to a main circuit current, producing a current zero
point, thereby breaking the main switch. [Description of Related Art]
Fig. 3 is a drawing for explaining the breaking principle of the
comut ati on type DC breaker. As shown in i5Fig. 3, a commutation type
DC breaker 18 or 19 is connected between a direct current source 60
and a load 70 and includes a main swtch 3 with the main circuit

current supplterLe @Super saveratoen reactor 10, a comrutation circuit
conposed of a commutation capacitor 8 and a 20comrutation switch 2, a

char gi ng powecorgqupaTE.oNNaty pdr ponprREARER he commut ati on capacitor, and
a control unit for controlling the aforenentioned units. Further, the

comut ation type DC breaker 19 is connected to an external circuit,
the commutation capacitor, and the supersatuation 25reactor via
contactors 14BRCKBHRQUNINGFIZEE INVENTION
5 [Field of Technology]
The present invention relates to a commutation type DC
breaker and more particularly to a structure of a
commutation type DC breaker for supplying charges stored in
a commutation capacitor to a main switch in an opposite
10 direction to a main circuit current, producing a current
zero point, thereby breaking the main switch,
[Description of Related Art]
Fig. 3 is a drawing for explaining the breaking
principle of the commutation type DC breaker. As shown in
15 Fig. 3, a commutation type DC breaker 18 or 18 is connected
between a direct current source 60 and a load 70 and
includes a main switch 3 with the main circuit current
supplied, a supersaturation reactor 10, a commutation
circuit composed of a commutation capacitor 8 and a
20 commutation switch 2, a charging power source, not drawn,
for the commutation capacitor, and a control unit for
controlling the aforementioned uniﬁs. Further, the
commutation type DC breaker 19 is connected to an external

circuit, the commutation capacitor, and the supersatuation

25 reactor via contactors 14A, 14B, and 1l4C.



-2 When an excessive current is supplied to the main circuit

17A, the commutation type DC breaker 19 releases the main switch 3
and sinul taneously turns on the commutation switch 2. At this tineg,
the charges stored in 5the comutation capacitor 8 are discharged via
the main switch 3 and a high frequency discharge current (a

commut ation current) acconpanying di scharge of the capacitor is
supplied to the main swwtch 3. If the commutation current is
superinposed -on the main circuit 10 current in this way, a current
zero point is generated in the main circuppt-current and then the nmain
circuit current is cut off (refer to Patent Docunents 1 and 2).

Fig. 4 is a cross sectional view show ng an exanple of the

conventional comuhéahi o ddResBehiazkent 19s asugiged: it ha RAYR'
board. In Fig. 4, a nunmeral 40 indicates a power board and it

includes a freptceitoriags howe 46AmudabloRrephkencHcagerboy Adleawuk a
back storage box 42A. In the front storage box 40A, a power board

control unit 8PA mdii MwiadchbGandd 20l 2dBand 2&Grnandnatheont door
31 are arranged. 20In the DC breaker storage box 41, the comrutation
type DC breakesmii®tatsicar raariged. 2. AtThehicomimiat tha tpegddC dirceakiein
19 includes the main switch 3, a nmain switch drive unit 1 for driving
t he mai n5swi t the oemamutsatiitonh capatibbr c8 raxe tdisttaxrgedf giacbimé rmddn ng
25the main switch drive unit, the commutation switch 2, the - 3 -
commut at i on capbité¢h o @hd tehéighpérsquemey | disaheageocurandtala
non-1linear resistor 9 which are units necessary for conmutation, and
t hese units ag@uetarged durrens) Dacormpiering ctisgbapgr af. tion t he

back of the main switch 3, a main
capacitor is supplied to the main switch 3. If the

commutation current is superimposed on the main circuit
10 current in this way, a current zero point is generated in
the main circuit current and then the main circuit current
is cut off (refer to Patent Documents 1 and 2}.
Fig. 4 is a cross sectional view showing an example of
the conventional commutation type DC breaker 19 arranged in
15 a power board. In Fig. 4, a numeral 40 indicates a power
board and it includes a front storage box 40A, a DC breaker
storage box 41, and a back storage box 42A. In the front
storage box 40A, a power board control unit 30A, terminal
boards 20A, 20B and 20C, and a front door 31 are arranged.
20 In the DC breaker storage box 41, the commutation type DC
breaker 19 is arranged.
The commutation type DC breaker 19 includes the main
switch 3, a main switch drive unit 1 for driving the main
switch, main switch control circuits 4 to 7 for controlling

25 the main switch drive unit, the commutation switch 2, the



5circuit conductor 17 is arranged. The main circuit conductor 17 is
connected to a bus 13 via the main switch 3. A nuneral 11 indicates
an overcurrent detector nounted on the main circuit conductor. In the
back storage box 42A, a cable 44 connected to an external l|oad (a
feeder) is stored. 10The cable is connected to the main circuit
conductor 17 via a connecting conductor 21. Further, on the cable
connectlng conductor 21, a neter DC transfornmer 26, a DC transforner
f23A and a feeder failure selection unit 22 are nounted. As shown in
F|g 4, the conventional comrutation type 35BC breaker 19 includes
the main switch 3, comutation switch 2, conmutation capacitor 8,
supersaturation reactor 10, and non-linear resistor 9 and for
exanpl e, the coomuitztiom capacitor 8, atite updisataratésnstoactory eand a
jarranged in the power board 40 in the vicinity of the main 20swi tch
3. Pat ent n&oelitesstr IreslapameSewPatedrd aindteparcNosa2900er 48686
-Patent Docunent 2: Japanese Patent Laid-open No. 2001- 143581 - 4 -
'SUMMARY OF THECOMMENT i@, | mndh&hesamuniit$ aird yipwraDgedr énkehe BG breaker
menti oned above,
storage box 41. On the back of the main switch 3, a main
5 circuit conductor 17 is arranged. The main circuit
conductor 17 is connected to a bus 13 wvia the main switch 3.
A numeral 11 indicates an overcurrent detector mounted on
the main circuit conductor. In the back storage box 423, a
cable 44 connected to an external load {a feeder) is stored.
10 The cable is connected to the main circuit conductor 17 via
a connecting conductor 21. Further, on the cable connecting
conductor 21, a meter DC transformer 26, a DC transformer
233, and a feeder failure selection unit 22 are mounted.
As shown in Fig. 4, the conventional commutation type
15 DC breaker 19 includes the main switch 3, commutation
switch 2, commutation capacitor 8, supersaturation reactox
10, and non-linear resistor 9 and for example, the
commutation capacitor 8 and non-linear resistor 9 are
arranged in the power board 40 in the wvicinity of the main
20 switch 3.
Patent Document 1: Japanese Patent Laid-open No. 2000-
48686
Patent Document 2: Japanese Patent Laid-open No. 2001~
143581

25



t he breaki ng nethod generates a zero point in the main circuit
current by the comrutation current fromthe 5capacitor, thereby
breaking the main switch, so that the nunber of units conposing the
comut ati on type DC breaker is larger than that of an ordinary AC
breaker and these units are arranged in the power board storing the
main unit of the commutation type DC breaker. 10Therefore, the
arrangenent of the units nmust be designed as a whol e of the power
board in consideration of connection with the main unit of the
comut ati on type DC breaker (the main swi gch) and the design and
manuf acture of the power board having the built-in conmutation type
DC 15breaker requires much | abor and tine and causes hi gher costs.

The present iswadrmMWasiEdeneERpesnwW th the foregoing problens in
view and integrally structures the main unit of the comutation type

DC breaker (the ne rersvdoimutandohheyg@und tisrdageessakymbationed above,
comut ation, thereby lightening the burden inposed on the design and
manuf act ur e ofhd herda&ieigr agthopoyene bitsdl haeirsgpbhiat bimh | the Mnain
comut ati on type DC breaker. The present invention adopts
the fol |l owi ngcimans tomr2eaal v the admme: giriehl emgrentS5from tHe a
commut ati on type DC breaker having a main switch inserted in series
into a nain ciapadittogr themabgt bnea kil dheumad nasdiachpask that the

- commut ati on capacitor, a reactor, and a comutation switch for
suppl yi ng chargdmsstody @adits coeposing the commutation type DC breaker

is larger than that of an ordinary AC breaker and these
units are arranged in the power board storing the main unit
of the commutation type DC breaker.

10 Therefore, the arrangement of the units must be
designed as a whole of the power board in consideration of
connection with the main unit of the commutation type DC
breaker (the main switch) and the design and manufacture of
the power board having the built-in commutation type DC

15 breaker requires much labor and time and causes higher
costs.

The present invention was developed with the foregoing
problems - in view and integrally structures the main unit of
the commutation type DC breaker (the main switch) and the

20 units necessary for commutation, thereby lightening the
burden imposed on the design and manufacture of the DC
circuit power board having the built-in commutation type DC
bredker.

The present invention adopts the following means to

25 solve the above problems.



5comut ati on capacitor to the main switch in an opposite direction to
a main circuit current, producing a current zero point, thereby
breaking the main switch, characterized in that the commutati on
capacitor, the reactor, and the conmutation switch which are conposed
a conmutation circuit 10 and a control circuit for controlling the
turning on or off of the main switch and the commutation switch are

| oaded on a franme with the main switch | oaded. The present

i nvention has the aforenentioned structure, so that the burden

i nposed on the design and manufacture of 945the DC circuit power board
having the built-in conmutation type DC breaker can be |ightened.

BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a drawing for
expl ai ni ng the camma aokmgnthypen 20i%e MEakalakes! aAbivDEgt® mdlin switch
enbodi nent of the present invention. Fig. 2 is a draw ng show ng

an enbodi nentimfertthe pnesenies niretrd iomaimatcitrbaieofont @inrasc tiyee aDEC
breaker is stored in the power board. 25Fig. 3 is a drawing for
expl ai ni ng t owypradenengl e dbatihea comuutatdemutaphontéype Diedarteakernd
Fig. 4 is a cross sectional view show ng the conventional comutation
type DC breakercommuipgeédni awibeh phwersuppdiydng charges stored in the
5 commutation capacitor to the main switch in an opposite
direction to a main circuit current, producing a current
zero point, thereby breaking the main switch, characterized
in that the commutation capacitor, the reactor, and the
commutation switch which are composed a commutation circuit
10 and a control circuit for controlling the turning on or off
of the main switch and the commutation switch are lcaded on
a frame with the main switch loaded.
The present invention has the aforementioned structure,
so that the burden imposed on the design and manufacture of

15 the .DC circuit power board having the built-in commutation

type DC breaker can be lightened.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a drawing for explaining the éommutation type
20 DC breaker relating tb an embodiment of the present
invention.
Fig. 2 is a drawing showing an embodiment of the
present invention that the commutation type DC breaker is
stored in the power board.

25 Fig. 3. is a drawing for explaining the principle of the



5 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Her ei nafter,
the preferred enbodi nent of the present invention will be expl ai ned
with reference to the acconpanying drawings. Fig. 1 is a drawing for
expl ai ning 10t he comrutation type DC breaker relating to an

enbodi ment of the present invention. As shown in Fig. 1, a
comut ati on type DC breaker 18 provides with the main switch 3, the
main swtch drive unit 1 for driving the main switch, the main switch
control circuits 4 to 7 for controlling the 15main switch drive unit
1, and the conmmutation switch 2, conmutatgon capacitor 8,
supersaturation reactor 10, and non-linear resistor 9 which are units
necessary for commutation, and these units are | oaded on the frane

47. Here, thecéﬁﬁﬂtéﬁﬂdﬂZQy?gnbéobrygiéﬁ_4 to 7 are arranged 200on the
upper part of the main switch drive unit 1 and the conmutati on

capacitor 8 is arpanged iehi rdokBessemnat it WHowAng tRE the back
side of the frane for |oading the commutati on type DC breaker 18).

Further, the stmpeimdtanzat icohnteacion thipaamt MaRakereatréeGdStnl theare
25arranged behind the main switch 3. - 7 - Behind the frane 47, a

contactor 14 pewnedioaddm th the main circuit conductor 17 arranged in
the DC breaker storage box 40 is arranged and the contactor 14 is
connectesl to the main switch 3 via a |ink conductor 15
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, the preferred embodiment of the present
invention will be explained with reference to the
accompanying drawings. Fig. 1 is a drawing for explaining
10 the commutation type DC breaker relating to an embodiment
of the present invention. 2As shown in Fig. 1, a commutation
type DC breaker 18 provides with the main switch 3, the
main switch drive unit 1 for driving the main switch, the
main switch control circuits 4 to 7 for controlling the
15 main switch drive unit 1, and the commutation switch 2,
commutation capacitor 8, supersaturation reactor 10, and
non-~linear resistor 9 which are units necessary for
commutation, and these units are loaded on the frame 47.
Here, the main switch control units 4 to 7 are arrénged
20 on the upper part of the main switch drive unit 1 and the
commutation capacitor § is arranged behind the commutation
switch 2 (on the back side of the frame for loading the
commutation type DC bfeaker 18). Further, the

supersaturation reactor 10 and non-linear resistor S are

25 arranged behind the main switch 3.



5arranged between the comutation capacitor 8 and the non- |inear
resistor 9. The commutation capacitor 8 |oads a plurality of
capacitors into which the capacity necessary to generate a zero point
in the current flowing through the main switch 3 10is divided. The

ot her units conposing the .commutation type DC breaker 18, for

iexanpl e, the non-linear resistor 9 and supersaturation reactor 10 can
lbe divided and | oaded into a plurality of parts. Further, when

idi viding and | oading the units, so as to ensure the insulation

per formance, the 15units are arranged with? a predeternined air
ispati al di stance kept, thus the overall commutation type DC breaker
ican be mniaturized. As nentioned above, the main switch 3 conposing
the commutation tyghiBQ Bheakeamd 847} he deitAcsWit ¢ dohiectud twid®l the

if or driving the main switch 3, the main switch control circuits 4 to
7 for control lnaig idiecmtncsabictodrivanianged, ianthé hec aarealeat | on
:switch 2, conmmutation capacitor 8, supersaturation reactor 10, and
:non-1linear reststragedpbowhdBhiarartandess] radeshar gohvactarma aits on, and
‘these are 25| oaded on the frame 47. The frame 47 is provided with
i connected to the main switch 3 wvia a link conductor 15
5 arranged between the cémmutation capacitor 8 and the non-
linear resistor 9.
The commutation capacitor 8 locads a plurality of
capacitors into which the capacity necessary to generate a
zero point in the current flowing through the main switch 3
10 is divided. The cther units composing the commutation type
DC breaker 18, for example, the non-linear resistor 9 and
supersatﬁration reactor 10 can be divided and loaded into a
plurality of parts. Further, when dividing and loading the
units, so as to ensure the insulation performance, the
15 units are arranged with a predetermined air spatial
distance kept, thus the overall commutation type DC breaker
can be miniaturized.
As mentioned above, the main switch 3 composing the
commutation type DC breaker 18, the main switch drive unit
20 1 for driving the main switch 3, the main switch control
circuits 4 to 7 for controlling the main switch drive unit
1, and the commutation switch 2, commutation capacitor 8,
supersaturation reactor 10, and non-linear resistor 9,

which are units necessary for commutation, and these are

25 loaded on the frame 47. The frame 47 is provided with



- 8 - wheels 48 supported novably, so that the commutation type DC
breaker 18 | oaded on the franme 47 can be wholly transferred in or out
fromthe power board 40. Thus the comrutation type DC breaker 18 can
be handl ed as a DC 5breaker novabl e by hand. Therefore, in

manuf acturi ng of the products, a reduction in the part nmanufacturing
costs and inprovenents in operation efficiency due to nmass production
can be realized. Further, a verification test can be conducted by 10a
singl e DC breaker and products can be stably supplied. Fig. 2is
a drawi ng showi ng an enbodi nent of the prgsent invention that the
comut ati on type DC breaker 18 of the present invention is stored in
the power board. In Fig. 2, the nuneral 40 indicates a power board

and it 15i nclygies 4 e fouppbrsbar ageabpy, 42knaPCrheeakanuti O1e0e X
41, and back storage box 42A. In the front storage box 40A the power

board contr ol peihteaddr 18 toadkdbear €ise 2sar@nd 7f @At bdORRoBly ar e
arranged. In the DC breaker storage box 41, the DC breaker 18 shown

in Fig. 1 is ergrefadedAifObumensl fiémitih qgrives dopadt 101 orhsatee
whi ch partitions between the DC breaker 18 and the main circuit
conduct or 17 esmrarged con tiype backrsakier afs tdwn beeakadlsdosage mox 41.
On the back of the partition plate 16, the main circuit conductor 17
is arranged. Oiwmkeai mosviabdei bycbaddctor 17 is 25connected to the bus
13 via the main switch 3. The nuneral
Therefore, in manufacturing of the products, a
reduction in the part manufacturing costs and improvements
in operation efficiency due to mass production can be
realized. Further, a verification test can be conducted by
10 a single DC breaker and products can be stably supplied.
Fig. 2 is a drawing showing an embodiment of the
present invention that the commutation type DC breaker 18
of the present invention is stored in the power board. In
Fig. 2, the numeral 40 indicates a power board and it
15 includes the front storage box 40A, DC breaker storage box
41, and back storage box 42A. In the front storage box 403,
the power board control unit 30, terminal boards 20, and
front door 31 are arranged. In the DC breaker storage box
41, the DC breaker 18 shown in Fig. 1 is arranged. A
20 numeral 16 indicates a partition plate, which partitions
between the DC breaker 18 and the main circuit conductor 17
arranged on the back side of the breaker storage box 41. On
the back of the partition plate 16, the main circuit

conductor 17 is arranged. The main circuit conductor 17 is

25 connected to the bus 13 wvia the main switch 3. The numeral



-9.- 11 indicates the overcurrent detector nmounted on the main
circuit conductor. In the back storage box 42A, a cable 44 connected
to an external load (a feeder) is stored. The cable is connected to
the main circuit conductor 17 via the 5 connecting conductor 21.
Further, on the cabl e connecting conductor 21, the neter DC
transfornmer 26, DC transfornmer 23A, and feeder failure selection unit
22 are nount ed. According to this enbodi nent, the kind,
constitution, and arrangenent of the units installed inside the front
10st orage box 40A and back storage box 428 eonposing the power board
40 are changed, thus the specifications and use of the DC circuit
power board can be changed wi thout altering the constitution of the
DC breaker stblagelimmtesl thManekycuthentDCdireraloer metint adeob oxhel Inacian
be standardi zed. 15Therefore; the burden inposed on the design and
manuf act ure ofixtds tDCaniductiot . polvertheodadkc ahobagd i ighnt edird. aFwablier 44
the overall height of the power board can be reduced, thus

m ni at uri zat i eepnawieghttor @duektenpahntbarbsta F@eidegs tansberedal Thed
in the DC circuit power board. 20Further, in the case of naintenance
checks or pareablxdramyasestethto pbie mdbigard M@itt henflnoner dobrviagthe
arranged on the front of the power board 40 is opened and then the
nmovabl e Tommeeniasitingpeopdusteskat - 1§urshey) | el Be I30Mm eaENLEHARY
storage box 40A. By doing this, the DC breaker is 25separated from
the mai n cir c&RtUGRductlor £ PAteRLDIFRARGFormer026, oPCt Heanshfaetror
14, and overall the commutation_type DC breaker ;18 can be checked
safely, and p%}QGi%¥kﬁ§ﬁS€§ ggjplure selection unit 22 are mounted.

According to this embodiment, the kind, constitution,
and arrangement of the units installed inside the front

10 storage box 402 and back storage box 42A composing the
power board 40 are changed, thus the specifications and use
of the DC circuit power board can be changed without
altering .the constitution of the DC breaker storage box 41.
Namely, the DC breaker storage box 41 can be standardized.

15 Therefore, the burden imposed on the design ahd manufacture
of the DC circuit power board can be lightened. Further,
the overall height of the power board can be reduced, thus
miniaturization, weight reduction, and cost savings can be
realized in the DC circuit power board.

20 Further, in the case of maintenance checks or parts
exchanges of the power board 40, the front door 31 arranged
on the front of the power board 40 is opened and then the
movable commutation type DC breaker 18 is pulled out from
the front storage box 40A. By doing this, the DC breaker is

25 separated from the main circuit conductor 17 in the portiecn



be executed. Further, in the power board 40 after the comrutation
type DC breaker 18 is pulled out, no person can 5approach the main
circuit conductor 17 due to the partition plate 16, so that the
i nternal checks can be executed safely. As expl ai ned above,
according to this enbodi nent, the conmutation type DC breaker can be
structured on a novable 10frame as a sinple body. Therefore, nmass
production of articles of the sanme design can be realized. Therefore,
in the power board for storing the DC breaker as a sinple body, the
design of the commutation type DC breakerllt tself is not necessary.
15As nentioned above, when the comutation type DC breaker of this
enbodi nent i s adopted, when designing a DC circuit power board of a
di ff erent useofarthespecithictaki ba, ame d¥edaldakée cammbeasi@ndarnd 2ed,
and the DC breaker storage box can be mniaturized and reduced in
wei ght, and Zitdekdrali@r candbeéi oeeokedles fipl yandndapat st excheghgeen daa
reduced, thus a conmutation type DC breaker facilitating naintenance
checks at a |mawveswstutedn beugfttewvi,dda the power Cheamd 40 afteamttbeat i on
type DC breaker (18) conprising
commutation type DC breaker 1B is pulled out, no person can
5 approach the main circuit conductor 17 due to the partition
plate 16, so that the internal checks can be executed
safely.
As explained above, according to this embodiment, the
commutation type DC breaker can be structured on a movable

10 frame as a simple body. Therefore, mass production of
articles of the same design can be realized. Therefore, in
the power board for storing the DC breaker as a simple body,
the design of the commutation type DC breaker itself is not
necessary.

15 As mentioned above, when the commutation type DC
breaker of this embodiment is adopted, when designing a DC
circuit power board of a different use and specification,
the DC breaker can be standardized, and the DC breaker
storage box can be miniaturized and reduced in weight, and

20 the labor and time of design and manufacturing can be

reduced, thus a commutation type DC breaker facilitating

maintenance checks at a low cost can be provided.



a main switch (3) inserted in series into a main circuit for
connecting-a DC source (60) and a |load (70), a conmutation capacitor
(8), a control circuit (4, 5, 6, 7) for controlling the turning
on or off of the main switch (3), a reactor (10), and a

comut ation switch (2) for supplying charges stored in the
commut ati on capacitor (8) to the mai n~swit<ch (3) in an opposite
direction to a main circuit current, producing a current zero point,

t hereby breaking.the main switch (3), wherein the main switch
(3) and the connutatlon switch (2) are |loaded on a franme (47) which
is wholly transferable in or out of a power board (40), characterised
in that thelfanEommﬁﬂaﬂiSnfuy@éKﬂC|HEH@&QrMMl@ comprlbhﬁgCOWWUtation
capacitor (8) an r, {,1Q) comut at i.on
switch (2) a cod%ﬂ%a%ﬁgﬁgg%gc i)(ingqgkgﬁe Con ?%ﬁs &P?8U|tmiﬁp %%r%gl%
7). 2. A cohfifit 8RR RATHFed DRE bretes (098) 2adcoridiady (F78) O ai m 1,
wherein t hea rmimmueBstien dapadieludes, a contactor (14) freely

connectabl e to and sepa cgf"b'ce fﬁgm gTRIH Clg rC“?'e) ffcgﬁg%%tﬂ%o& g the

installed in the omer oar and “th
provi ded wF%rlalrrﬁnPéley st ttévci9 weeal syiggh (3),

a reactor (10}, and

a commutation switeh (2) for supplying charges stored in
the commutation capacitor (8) to the main switch (3) in an
oppesite direction to a main circuit eurrent, producing a
current zero point, thereby breaking the main switch (3),

wherein the main switch (3) and the commutation switch
(2) are loaded on a frame (47) which is wholly transferable

v In oxr out of a power board (40),

characterised in that the frame ({47) is further loaded
with

the commutation capacitor (8) and the reactor (10) which
compose with the commutation switch (2) a commutation
circult, and

the control circuit (4, 5, 6, 7).

2. A commutation type DC breaker (18) according to Claim 1,
wherein

the main switch (3) includes a contactor (14) freely
connectable to and separable from a main circuit conductor
(17) installed in the powexr board (40), and

the frame (47) is provided with a2 movably supported
wheel (48).



