DESCRfPTION ROTARY MACHI NE | NTEGRAL W TH CONTRCL DEVI CE AND | NVERTER

DEVI CE Technical Field 5 The present
invention relates to a rotary nmachi ne integral with a control device,
and nore particularly to a rotary machi ne and control device

conbi nati on which conprises a rotary_ nachi ne such .as a punp, a fan, or

the |ike and an operation control deRERERIPTION,ch as an inverter device
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machi ne such as a punp, a fan, or the like wwth an inverter device for
15 converting the frequency and voltage of a conmercial AC power

supply into an arbitrary frequencyTE?ﬂnygéi dereby to control t he
rotary machine to rotate at a vari able speed. Since the i nverter

device is capabl engf ,£8888E NthJdift 1t #eharak €68 ¢oRhry macRiAB LYt AD
actuates the punp or“fan, the inverter device can 20 Operate the punp or

fan at a royathosdorfienddeptitaynndmdiepartichtadl§ned ertdpy dadttime and
hence can save nore energy as conpared Wi th operating the punp or fan

at a rated amd@edontrol devicd tombikadwont Rick aronpisi sl ar retppy wnaafhiareat us
are operated according to a constant punp di scharge pressure control
process. 25uchnas lrepunpstafanp o tilesktike gadpar opera tdom cohtpodakssica
pressure sensor is |located at the outlet port of a punp, and a Pl
control | er saglsaa amtiavientsr dpvédesfonaglontyadd iings heerotatiogalispeed

order to equalize a detected signal fromthe pressure
10 of the rotary machine.

Background Art
It has widely been practiced to combine a rotary machine
such as a pump, a fan, or the like with an inverter device for
15 converting the frequency and voltage of a commercial AC power
supply into an arbitrary frequency and voltage thereby to control
the rotary machine to rotate at a variable speed. Since the
inverter device is capable of changing the rotational speed of
a motor which actuates the pump or fan, the inverter device can .
20 operate the pump or fan at a rotational speed optimum for the
load on the pump or fan, and hence can save more energy as compared
with operating the pump or fan at a rated speed.
It is known that various water supply apparatus are operated
according to a constant pump discharge pressure control process.
25 In the constant pump discharge pressure control process, a
pressure sensor is located at the outlet port of a pump, and a
PI controller sends a rotational speed signal to an inverter

device in order to equalize a detected signal from the pressure



sensor to a pressure setting. The inverter device controls the :
rotational speed of a punp to control the discharge pressure of t he
punp at a constant level. It is also known that various water suppl y
apparatus are operated according to a constant esti mated 5 term nal

di schar ge pressure control process, . Int cqnst sti mat ed eg&m
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control proce tenperature sensor cated at the out et port
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the 15 rotational speed o fan in order to coincide the tenperature

of air di schargadtRy éhe diadtivddde ?rers@d%ewhﬂ@al tiargeessa Uaetarget $Ring NQ.
If a variabl e-speed punp or variab speed fan which is equi pped with
such an i nverilsethatepe pees sSur@de pacatesivaly chaineyed @ tisuppbysaparfiiows or
an air-conditioning system then the vari abl e- speed punp or
vari abl e- speegsicanshgndd o0 sbrovptianed speed aﬁ;xmrtd'emgbyocmtrollkingmhe)l
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or stopi)ed Fy an operatign or stop conmmand sent froma control station
f rom

renot e b&}fﬁ\?relihé§el%d8}%ﬁf} Shadt aLGsEONALE4ORANGS P SPNA.

constant 1 et S BEE e et &F aBRTRA IR0 FER dtnant tehBiracureiSHere s
-2

process. In the constant temperature control process, a

temperature sensor is located at the outlet port of a fan, and

a PI controller controls an inverter device to control the

15 rotational speed of the fan in order to coincide the temperature

of air discharged by the fan with a predetermined temperature
setting.

If a variable-speed pump or variable-speed fan which is

equipped with such an inverter device is incorporated in a water

20 supply apparatus or an air-conditioning system, then the

variable-speed pump or variable-speed fan needs to be operated

according to various control processes. For example, if such

a variable-speed pump is incorporated in a water supply

apparatus, then the variable-speed pump is operated or stopped

25 Dby anoperation or stop command sent from a control station remote

from the pump. These operation statuses need to be displayed.

For automatically operating the pump to keep the discharge

pressure constant, it is necessary to supply a signal from a



pressure sensor at the outlet port of the punp to a control device I n
the water supply apparatus, so that the control device controls t he
rotational speed of the punp under vari abl e-speed contr ol to keep the
di scharge pressure constant. Wen an anount of water 5 to be suppli ed,

whi ch represents a |l oad on the pu beconmes ver smal | ,. sinpce the
ounp woul d BERSFRFSSRRIRAL The QULHEE RTTC Afdehe pump £4 3 cotrel dawide,
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the installation site. Therefore, ata to be stored in the nenory for

control I'i ngsimag19peifée @he pump KoullleovBé£%1is6 Riperaapan af Rubesdf mbdee, set
depending on facility details at the installation site. Actually, the

operation it isonécebsdeyite stempe watexr GRUaapfeasurantynit arormmetted [Hong
the 20 inverter device, and a CPU and a nenory for controlling the punp.
However, it thas ouddetdipbfritc oift the euplpornd etoporth€PPumpd a conmon

menmory for those CPUs and nmenories because of the facility details at
the installationThiexrefogiencelf ha Jpriaklersreed opulbt f9wirped VAER faom
punp type tq punp type and al so fromoperation control _ 25 condition to
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to use nenories (ROW or the like) .storin rograns suitable for. the
oper at i on ca‘ﬁlﬁ' m(atgﬁe&uﬂp tiaénrpg_x)atus nee%s an dee tion control Jev1ce_3_

which generally comprises a CPU and a memory.
Operation control specifications for a water supply
apparatus which employs a variable-speed pump vary greatly
15 depending on conditions of the installation site. Therefore,
data to be stored in the memory for controlling the operation
of the water supply apparatus need to be set depending on facility
details at the installation site. Actually, the operation
control device requires a CPU and a memory for controlling the
20 inverter device, and a CPU and a memory for controlling the pump.
However, it has been difficult to employ a common CPU and a common
memory for those CPUs and memories because of the facility details
at the installation site. Since the operation control details
vary from pump type to pump.-type and also from operation control
25 condition to operation control condition at the installation
site, it is necessary to use memories (ROMs or the like) storing

programs suitable for the operation control specifications.



Ih the water supply apparatus, furthernore, if facilities are to be
added or nodified to neet demands for an increased anount of water to
be supplied, for exanple, then data stored in the menori es need to be
changed accordingly. However, it has not 5 been easy to change the data

stored in the rrermrl es because t he control data are stored
o ihe 1ike . TR EES water Shpply apparpfuey ctus harnTgortt dacilities
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prograns to be easi| esta | 1she all'ation site.

Accordi ng tgeanf £&8Y @éﬁﬁﬁatncj@( tthdQ’ES%réd“ﬁﬁm:hénmeﬁBEiés becaude the
provided a rotary nachi ne and control device conbination ch

conprises acbataby dath AfeSeebred anPiyhe ROMEaABr @het tle.klel.ke ~and a
control device integral therewith, the control device 20 conprising an

I nverter device for operating the rotary machine, a nmenory for storing
a control programfor the inverter device and a program for
controlling operation of the rotiaclosuréiof, InventionCPU oper abl e accordi ng
to the prograns stored in the nenory, an input and output unit
connected to senShespzesesti ioNentios hpgsbeebnpade nin oy tew frshenahave,

one or nore serial ports connected to the CPU, and neans for rewiting
cont ent k0 st 6payentiongd drpwbagisy It is anobject of the present invention

-4 to provide a rotary machine integral with a control device, which
is effective to reduce the cost of manufacture of a water supply
apparatus or the like employing a variable-speed pump or the like,
and allows control programs to be easily established at the

15 installation site.
| According to a first aspect of the present invention, there
is provided a rotary machine and control device combination which
comprises a rotary machine such as a pump, a fan, or the like
and a control device integral therewith, the control device

20 comprising an inverter device for operating the rotary machine,
a memory for storing a control program for the inverter device
and a program for controlling operation of the rotary machine,
a CPU operable according to the programs stored in the memory,
an input and output unit connected to sensors and switches

25 positioned in said rotary machine, one or more serial ports

connected to the CPU, and means for rewriting contents stored

in the memory.



The nenory may store the control programfor the inverter and the
program for controlling operation of the rotary machi ne. The
menory may conprise a flash nmenory. The rotary machi ne and
control device conbination may 5 conprise a plurality of rotary machi nes

and control devices integral therewith, with the rotary nachines
havi ng serial portae MemoIy, MRy $EQTeotRE FPREFR} H’%ﬂg%rf&rynﬁpédlﬁﬁﬁFﬁ?F on
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control device has the nea or rewiting contents stor
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control programfor the inverter and~an operation programfor starting
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Because only one set of a menory and a CPU, rather than two sets of

menori es andcéithiscted td kaichhethelref et cdawed heeted pédraion acevirtiaigead,
the cost of 20 manufacture of the control device is reduced.

Si nce t he neaorychinasadding eandi rélideingapsodessy eani alhgrnate mhehine
programs stored therein, the control programcan be nodified to suit
t he oper ati MPS¥AELRI BPTrO¢RSS ot3RY Fubdlheretmaghine-swibtching sprovesst e,
and onli/} one set of hardware is needed to 25 provide a water suppl
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Furt hermore, With the above rotary machiﬁeS- and control device
combination, since the control device has the means for rewriting
contents stored in the memory based on a signal entered from the
15 serial port or ports, both a control program for the inverter
and an operation program for starting and stopping the rotary
machine can be written into the memory. Because only one set
of a memory and a CPU, rather than two sets of memories and CPUs
that have heretofore been required, is sufficient, the cost of
20 manufacture of the control device is reduced.

Since the memory is associated with the means for rewriting
the programs stored therein, the éontrol program can be modified
to suit the operating status of the rotary machine at the
installation site, and only one set of hardware is needed to

25 provide a water supply apparatus that can be controlled by
software to meet demands under various different operating

conditions. Therefore, the hardware arrangement can be

mass-produced and hence its cost can be lowered. Furthermore,



the user of the rotary nmachine can easily add a punp, for exanple, to
neet a change in the demand for water to be supplied fromthe wat er
supply apparatus. Therefore, the rotary machi ne can be made hi ghly
flexible for the user. 5 Accordi ng to a second aspect of the present

i nvention, there ovi ded a rot ar ne nd contr devi c
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control device, nore serial ports connected to the CPU, and
means fof externabbyraghgaid a%éi:cﬁﬂﬁhéﬁécﬁm‘gfﬁ@ rEsentOi Reektt £6n ARG he
control prograns. he nenory may store a control programfor the
inverter ands providéd aw@faﬁwmaenmhéddd 86nopel devdiceDEombenabienhwhich
machi ne. The rotary machi ne and control device conbi nati on may
conpri se a pbmpzlisep af rottayymaahhheesuahdasoatpwhp devifzas, o thentlddienl
therewith, with the rotary machi nes having serial ports connected to
each ot her fod eowaitralediepiarent integrzbr thegevoth, the geoltired awliwe and
relieving process, an alternate nmachine operating process, and a
failure rracﬁpnl@rg-\ﬁnlmmng-rb?@d@fs device for opgradling gbﬁl EOBA¥Y machiae,i on
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outside of the control device, one or more serial ports connected
to the CPU, and means for externally selecting a control program
15 to be used among the control pfograms.
The memory may store a control program for the inverter and
a program for controlling operation of the rotary machine.
The rotary machine and control device c_ombination may
comprise a plurality of rotary machines and control devices
20 integral therewith, with the rotary machines having serial ports
connected to each other for coordinated operation according to
a machine adding and relieving process, an alternate machine
operating process, and a failure machine-switching process.
An electronic circuit section including the memory and the
25 CPU of the control device may be encased by molded resin.
With the above rbtary machine and control device
combination, since the control device has the means for selecting

a control program to be used among the control programs stored



the sel ected program it is possible to select a control program nost

suited to the type of the punp or operating conditions of t he
installation site. Therefore, punp control devices having 5 a plurality of
control prograns may be mass-produced in advance, and it is possible
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the water supply apparatus. herefore, the rotary machi ne can be made
hi ghly flexialbde iftoris poskhBlesdio select, atAdt®y dimgtdDlatidnrgiaspect of
the present invention, there 20 is provided an inverter device which
conpri ses ameceseargr contrckciprograavity bdeponeed dawmong, thdseveondnalui t
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control | i ngptregramsyerOnly @ria seinodf hraddwaard aseneededitto prhvwide a wahesrt er
section belng nmounted on a circuit board, the circuit 25 board with the
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hence its cost can be lowered. Furthermore, the user of the
rotary machine can meet specifications of many types manufactured
in small lots at the installation site. Furthermore, the user
15 can easily add a pump, for example, to meet a change in the demand
for water to be supplied from the water supply apparatus.
Therefore, the rotary machine can be made highly flexible for

the user.
According to a third aspect of the present invention, there
20 1is provided an inverter device which comprises an inverter
section having a power device, a driver circuit for operating
the power device, a control circuit including a CPU for
controlling the driver circuit, and an interface circuit, the
inverter section being mounted on a circuit board, the circuit
25 boardwith the circuit components thereon being encased by molded

resin, with only input and output lines and interface terminals

being disposed outside of the molded resin.



moni t or i ng an operating status thereof and protecting.

Thenol dedresi nnmay furtheracconmopdat ea converter section conprising a
rectifier, and a rush current prevention circuit. 5 The inverter
device nmay conprise a converter section conprising a rectifier and a
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electrically rewpheabigverter MaBRf ¥ el Glayst 86MPYidePlaPIESAVetBor Pl HIBN
stored in the electrically rewitable nenory being rewitable from
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Brief Description of Draw ngs FIG 1 is a block diagramof a
control devwherainmothemprnwerter sactipatis moaditeenond ctilreupiteseard, and

I nventi on; FIG 2 is a view of a hardware arrangenent for
rewiting the ¢gihrenipbgatrdasitmthergircwit compongnts therean arewneased or
rewiting data in_the flash nenDrX;. FIG 4 is a_block diagram of
a control d&®ViRelReEseSilAg Wikh only dnpudorrd ovddditremes Aispesphasyifiide

I nventi on; X - 8- FI G
5is a 'fq) owfathieomodled ZESTR +f or swi t chi ng bet ween

.The inverter device may comprise a combination of
resin-encased module of the inverter section and a resin-encased
module of the converter section, with a capacitor connected
between the converter section and the inverter section.

15 The control circuit may have an electrically rewritable
memory for storing a program, the program stored in the
electrically rewritable memory being rewritable from outside of

the molded resin via the interface circuit.

20 Brief Description of Drawings
FIG. 1 is a block diagram of a control device according to
a first embodiment of the present invention;
FIG. 2 is a view of a hardware arrangement for rewriting
data in a flash memory;
25 FIG. 3 is a flowchart for rewriting data in the flash memory;
FIG. 4 is a block diagram of a control device according to

a second embodiment of the present invention;



control prograns using a soft swtch; FIG 6 is a view show ng an

exanple in which a rotary machi ne integral with a control device
according to the present invention 5 is used; FIG 7 is a view
showi ng an exanple in which a rotary machine integral with a control

devi ce accordi ng |G 8 is

am(;i (rjcuit di ?graﬁﬁgf gnlgreﬁto&?c i ntegogec@f%‘mg uﬁ%d;%itgl}imgr &et;veen
' LFIG 9
enbodi ment ?8P£g§% éggggéglnvggkgog sogt, guitcht is a circuit diagram

of an inver aho "enbodi ment of the present

i nvention; t [ yf %
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FIG 11 is anebbedbytRa &R laae{rﬁl&@ré@:bﬂﬁ\ﬂ @o%‘ifé)lé_ﬂéé'gnt J.nvetrﬁ:n)lﬁlt
anot her enbog'ngnt 8? t he presé%t I nvent i on; ¢ Is acircuit
di agram=f ag uBeaster device which - conprises a set of a converter
section and a capaC|tor and a plurality of inverter sections; 20

FIG 13 is a cireguct Tiisgsa &leef slhowiny ant €xampele da which a rotai:ymiaaﬂﬁmaa
control power supply circuit contained in a converter section;

FIG 14 is dntiegrailtwillgreaomiofoladevieeraarombirigtowliechresent domvmntsien a
set of a converter section and a capacitor and a 25 plurality of inverter
sections; 1is used; FIG 15 is a perspective vieM/of an inverter device;
and FIG 16
is a wiring di agFif-of iha aileser dagrea wﬁ,aghlnverter device according

10 to a third embodiment of the present invention;

FIG. 9 is a circuit diagram of an inverter device according
to another embodiment of the present invention;

FIG. 10 is a circuit diagram of an inverter device according
to still another embodiment of the present inventibn;

15 FIG. 11 is a circuit diagram of an inverter device according
to yet another embodiment of the present invention;

FIG. 12 is a circuit diagram of an inverter device which
comprises a set of a converter section and a capacitor and a
plurality of inverter sections;

20 FIG. 13 is a circuit diagram of an inverter device which
includes a control power supply circuit contained in a converter
section;

FIG. 14 is a circuit diagram of an inverter device which
comprises a set of a converter section and a capacitor and a

25 plurality of inverter sections;

FIG. 15 is a perspective view of an inverter device; and



conprises a set of a converter section and a capacitor and a plurality
of inverter sections. 5 Best Mode for Carrying Qut the

| nventi on FIG 1 is a block diagram showi ng the arrangenent of a
control device according to a first enbodi ment of the present

I nvention. The cgg&ro device 10.incl,udes an inverter

i nverter device rF§e§ Wigiggedprogngn 8Fr88|9n¥§r%f6 SﬁH?Sﬁ %8&F§Pgs
as a converggrﬁ§gggéog %8 CE'L%hggr?egogggiﬁbﬁland a Egbgglgpgfﬁaégaoc

power supplyi c to S

electric pOﬁEP ;}%&hb?d1B¥e§@§rdbggﬂlghbdge circuit 22, and a power
y

devi ce asse I ch operates as an I nverter section for
converting the DC el ectric power stored in 15 the capacitor 23 into an AC
el ectric power having an arbitrary frequency and vol tage. The power

devi ce assenmbly 24 conpéi€aode for? Qryddy 0G¢ €HehImveworsi MOS devi ces,
| GBBTs, etc. and generates an AC el ectric power output having an

arbitrary frequepeg.and is a blddleodiadeant Skopbngr thevaceangeneapendd aand
cl osed. The power 20 devices are opened and closed by a process of pul se
wi dt h codtirafli devikiechccergeénfotoea birsin émwesiimentc ot rdie poegeh 11A
stored in arewitable nenory 11 via a CPU 12 and a driver circuit 13.
The control igaventdony aTke ¢ortrelksdeviesrliq abialudetmran I'mvezstemetsrice
stores an |nverter control program 11A and an operation

progr am 11B: oandTBeG’lYel_@e%rdeé’d-ﬂey?ﬂchrh‘FW [didpge brldaﬁcF%W*%lzz

oper at i ons b sed on the ans stored in the 11. The ry
11 comphd se¥NicH GREF AL AS & PREVEBREF A TeAEL SOF Tectifying a comnercial
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port and smoothing a DC electric power rectified by the diode bridge
circuit 22, and a power device assembly 24 which operates as an
inverter section for converting the DC electric power stored in
15 the capacitor 23 into an AC electric power having an arbitrary
frequency and voltage. The power device assembly 24 comprises
power devices such as power MOS devices, IGBTs, etc. and generates
an AC electric power output having an arbitrary frequency and
voltage when the power devices are opened and closed. The power
20 devices are opened and closed by a process of pulse width
modulation which is performed by an inverter control program 11A
stored in a rewritable memory 11 via a CPU 12 and a driver circuit

13.
The control device 10 also includes a rewritable memory 11
25 which stores an inverter control program 11A and an operation
‘control program 11B, and a CPU 12 for carrying out arithmetic

and control operations based on the programs stored in the memory

11. The memory 11 comprises a flash memory. The control device
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14 is connected to an external interface 15 whi ch, if the control
device 10 is incorporated in a water supply apparatus, is 5 connected to a

pressure sensor for detecting the discharge pressure of a punp, and
reads a signal fromthe pressure sensor. The external interface 15 has
t I nal Wi, t I f whet her .th
e %o AR SRE 1 5 el o ST S R
t s f I
torm nal o {SLECHBE Vihg: comdBicpRiofihatg t%gtII%-réﬁI‘zyﬂ‘iaiIf%ﬁ%&%% Bt

auxiliary p I &t CE@Q%%5
about 5 V tgws cogngrﬁggg %’%;a%(%z{%gﬁ e s%:rélaz]i port 151'EE e au%?llcollary
pover auRRLY 11@) gfée&ﬁbeipbhatbawl\fpl éa%t@‘f' eé@gpﬁlry Capp¥RathE PMilshe
15 DC voltage across the capacitor 23 with a DC/ DC converter or the

like. 5 connedtBae tihe Cphésohrdevienoll fHr0r @st&ot ng hehenvdsic®large
contr ol program and the operation control programfor the water supply

appar at us, phiesesanereof alpuinpe diMd aleritls hSs Lqeb|frondf thendreddurg seBorot h
the inverter device and the water supply apparatus. Two

vari abl e- spebe gutrppsnalathtevfbcedd bas b témen ol folr mbme iorin)a switcdring
connected parallel to an inlet pipe and an outlet pipe, and have
respective sdgpal jsticattormeftdietheetbh poutreis taheperabe automgsigalily of
one punp i S not enouigh to neet the water depand, the 25 _other punp is
added for oﬁé‘r%%ﬁ‘%l Y wiernina ks for %%‘b%%‘f’%‘yg gmput Slgﬁélﬁv%r%mﬁgs

excessive, f the s reljeved, ,Suc
relievity p 8(’:'e t%%mllg%gjﬁé:ﬂpmaigk’nf’ﬁéons a’lﬂ)@?ﬂ“ﬁ'&ﬁ 50’%?’? (?I%P@qé@%n of
e o e S0 1F b Bspag oo A, R R
RS s R kst e AN e
supplied. Abperatef 8hbWHy 12 and the serial port 14. The auxiliary power
supply 16 generates the low-voltage DC electric power from the
15 DC voltage across the capacitor 23 with a DC/DC converter or the
like.

Since the control device 10 stores both the inverter control
program and the operation control program for the water supply
apparatus, the control device 10 alone is capable of controlling

20 both the inverter device and the water supply apparatus. Two
variable-speed pumps each combined with the control device 10
are connected parallel to an inlet pipe and an outlet pipe, and
have respective serial ports connected to each other. When the
capacity of one pump is not enough to meet the water demand, the

25 other pump is added for operation. When the total capacity of
the two pumps is excessive, one of the pumps is relieved. Such

a pump adding and relieving process can be performed by the

operation control program of one of the control devices 10.
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5 purrﬁ-switchi ng process can al so be carried out when one punp stops

due to a failure, the other punp automatically starts to operate I n
response to a failure signal. Comunications via the serial ports can
be perfornmed using a radio |ink. FIG 2 shows a hardware

arrangenent _f,or, er.sgnal ut er

iti data i .10 fl h . A
18 is conne§115‘&1r8§“ﬂ;{|' é%%“@g'ﬁﬁ?ﬁa I %(F&ﬂgoﬂg%%%g‘% %[rle? éé %FF%EFS— s‘b"é%%o
31 having a

trol devi 0 ' ' [ {1 at. ite.
Spec 11 car 1 yhatnafRl, b8k POtR EroRs e o ik YRl Ak o H iy, ©
I nt d ' bl di | ' d
RSp30C or + BY. MHERdth, B0 sBpBRIAG Adeld, RARK BnEtbifier bome® A3t ko
serial port oLdrgkeldife E8UHOHefENI 6% Wik ed 88 be supPEie@Nal A 1GRIPH IR 11G e

stores therein inverter control prograns sw?ed to various inverter
speci fiosti 9&&&@%_1%@&%@%&5@&@&& also h@tawatied supihenanapaigstdps
various specifications. e 20 personal conputer 18 selects prograns
optinmum f or duectdid ¥ailuredethe loxhair plpiasiondtaicaiilsstarasded epdardiee
sel ect ed prograns into the flash nenory 11 in the control device 10.
FIG 3 showdnarébponbarto faofaituretsignabhe Qomwlunimadripns via the sterial
flash menory wite node is started. That is, while the 25 CPU of the
control devipoetsOcian be pgriosmed asbhaovel raddooflink. Vis applied to a
power supply terminal of the CPU to cancel the reset state thereof.
Then, a RAM dat aFandf &hoys yhakdware arrgngemeagt 4Ay reerehipgrdata in
writel/ df(')et % p£ ogr.am transfer _proce

15 - Takh HSPOEY.  BHREFAGNAY yCUPYEET ddPetidhr SORBST LR ah¥f & 1 ed
t RAM whi ch i s .i d i t | ted t h . CPU,
and then ot SREhicRRacRe R Y Mo X FRETbYCCERARN Bhmb” 31" hawing
process is eafih@d Uhvicd'@fo! Ghikthail rﬁ%éﬁ Pi0Y958Minstallation site.

Specifically, the personal computer 18 and the control device

10 are interconnected using a cable according to communication

15 standard RS232C or the like. The communication cable 19 is

connected to the serial port 14 of the control device 10. The

personal computer 18 stores therein inverter control programs

suited to various inverter specifications and control programs

for water supply apparatus of various specifications. The

20 personal computer 18 selects programs optimum for facility

details at the installation site and loads the selected programs
into the flash membry 11 in the control device 10.

FIG. 3 shows a flowchart for rewriting the flash memory.

First, a flash memory write mode is started. That is, while the

25 CPU of the control device 10 is being reset, a DC voltage of 12

V is applied to a power supply terminal of the CPU to cancel the

reset state thereof. Then, a RAM data transfer program is

started, and thereafter a write/delete program transfer process
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5 dat'a is deleted fromone block area at a tinme or fromall block

areas at once. Then, an application programtransferring process is
carried out. Specifically, application prograns, whi ch have been
prepared in advance for transfer by the personal conput er as descri bed

above, are transferr d %o th ar eas

whi ch the prodh BeChEifedds bt iter delhe BRadr A i GEAPPES 1o
appl i cationg rgmh%ﬁ :Fé ar tc%(}pt ratedsfﬂﬁgéxﬁ te%a:l Eéaflg,efggng%?]geo o 2V

applied to the power sup ermna urne t he

CPU i s resepp}0 éﬁ@rénewtar%ﬁreegp bReebE NS FLLAINaRBE G Grbad AT

are started. nmenor y been as a
rewritabl e delet&ﬁq%yecées elseeh@r%ldl Yut SWHADli® METREN ﬁélﬂc‘fk? 23l or
t he | i ke may be enpl oyed in place of the f1ash menory he above
embodi ment , ghlte CHlAEnetéderrwonieabll6cReabey &t & e¢amiel 6edf ommll bldtkah
ot her. However, a nenory nmay be renovably inserted in a 20 socket, and a
menory stor akgasddt oadepr odgiteen daha rappliedtnisar t pdogram itfamstfiea xsionk et
to replace the existing nmenory. According to the present

i nvention, gsodeseriisedaabivel out. Specdficalilyyerppl icettionl mrogyrams and
the rotary nachine operation control programcan be rewitten via the
serial portwhigh have hegmapyepachilnitn gdveseehpuviiansferhycbbabaraensd
control |l ed to operate to neet demands at various_different

i nstal | at | ofomputey; ?ésdeséﬁwq REOVEr AR LR BERIERh itonkhepeletk Afeas

L o o R Gk 0 L
be opti mal LRt r ShPeqtroPeEREFaY, crPBblSRuteh Rl TR C ) T
details at hedi?5kahhdt PReTd Go1tAGeChe P YOLpPI P94 AB AR power supply

terminal of the CPU is turned off, and the CPU is reset to start,

whereupon the transferred application programs are started.

15 While the flash memory has been described as a rewritable
menmory, an electrically rewritable memory such as EEPROM or the
like may be employed in place of the flash memory. In the above
embodiment, the CPU and the rewritable memory are combined with
each other. However, a memory may be removably inserted in a

20 socket, and amemory storingmodified program data may be inserted
into the socket to replace the existing memory.

According to the present invention, as described above,
since the inverter control program and the rotary machine
operation control program can be rewritten via the serial port,

25 the rotary machine of one hardware arrangement can be controlled
to operate to meet demands at various different installation
sites. Since the hardware arrangement may be of one design, it

can be mass-produced and hence its cost can be lowered.
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5 easily be changed at the installation site when facilities are added
after the facility installation. Therefore, the rotary machi ne can be
made highly flexible for the consuner. FIG 4 is a block diagram
of a control device according to a second enbodi nent of the present

aceordi ng t BAERBSPRPER.  Beceing hofitate SRR FEn KA QUL G| UL he

device 20 clieror acl MELEE oV S PO LONRdNES Sl e by it £C Sl

whi ch es as a COI’IVEI"[EI’ SecC T ect a” conmmer Cl a

three-phaseb%%ﬁmgl Rk IRy %%Feﬁp%@é’@:ﬁé ?egg%dbl‘?{ éhoiﬂé‘gfac]f_llt%“d

snoot hing a ectr power recti dge circurt

22, and a pe%aldeve&et%%qmlu&ﬁét%hcfélwra@ﬁé 8pefBtion tp‘rQ\é‘i‘craErrercan
section for converting the DC electric power stored in he “capaci t or

23 into mn AgselgChei Shayed HAWheg iaBtallhtishysite whéROURINCYi ik are

vol tage. The power device assenbly 24 conprises 20 power devices such as
power MOS deddedsafteBTsheefacibitiygenetalistion. ahekefdmct ihe potATy
out put having an arbitrary frequency and vol t age when the power

devi ces ar emapbiee aad beomede litighﬂgwﬂexibledémirceheacenspmae'd and cl osed
by a process of pulse wdth modul ation which is perforned by an

i nverter control FgGogéahs @bloskodéagramp frengeptrelvdeaviceraraording 4o
driver circuit 13 The control device 10 al so includes_a nenor

11 which stér‘-'e%cc’nd empogimeatiaf the nhRFENteinkent ion. pridif aABtEAY device

P Y o sa £ o BESL SRS RSt 858
d 1..Th 10
TSt AR P I T i A

I to th t st I d
ulspﬁg g ragl g;eg#?%r %?Ig%‘rl gl 'c%ﬁl?)r\i'f% e 599 or 1RO AN LS P I 1Y

operates as a converter section for rectifying a commercial

three-phase AC power supply input 21, a capacitor 23 for storing
15 and smoothing a DC electric power rectified by the diode bridge
circuit 22, and a power device assembly 24 which operates as an
inverter section for converting the DC electric power stored in
the capacitor 23 into an AC electric power having an arbitrary
frequency and voltage. The power device assembly 24 comprises
20 power devices such as power MOS devices, IGBTs, etc. and generates
an AC electric power output having an arbitrary frequency and
voltage when the power devices are opened and closed. The power
devices are opened and closed by a process of pulse width
modulation which is performed by an inverter control program

25 stored in a memory 11 via a CPU 12 and a driver circuit 13.
The control device 10 also includes a memory 11 which stores
a plurality of inverter control programs and a plurality of

operation control programs, and a CPU 12 for carrying out

- 14 -



s connected to an external interface 15 having a termnal for
receiving a switching signal indicative of whether a punp is to
operate automatically or nmanually, termnals for receiving input
signals fromsensors and for detecting various malfunctions, and 10

huxt | ary pOReERBRbLR g Sitadl BFteiuntps,BRe8Y gr?rf'e‘?%csﬁﬁq%aﬂﬁaé%%% A
b

bover suppl $718 égﬁé?é?%ﬁnejﬁ%b ‘5%‘}*{]‘9 Yelog, 10,18 (o BersBIC oY el
DC vol t age ??Eosﬁuppig Qacbflgh J.c‘?omw' E?ROVFQQ %aﬁ.on\’:‘i'.i:bﬁlltor vige L ke.

The nenory conp rea nl'y menory ectrically

erasabl e praghaHRBhe ibRaCiM kY FRERRY { FEPROmunicat¥id vEhOFES sedilaqus
i nverter control prograns and punp operation control prograns 1la,

11b, 1105 portlian BBep&EfBIMedlusifigt feradio Lk 12 TRy sk inu qa one
sem conductor chip. Various progranms stored in the nenory 11 may

arbitrarilyibecéghected evthn exterird degerdiane 05 hieihype termitmlpdyr or
operation conditions thereof. In this enbodinment, a soft switch is
used to perfecmiving scwitarteingnsligmedt eéddpcayiuen ehivthetihey bagewp ais &0
signal entered 25 via the serial port 14. However, a hardware switch may
be conpperatetan tama gk ly or manysallfyor ﬁepmbgabmfsw reqehying input
In this enbodi ment, prograns are selected to effect a const ant
pressure coﬁtlgél'ﬂ\lﬁr%”e@%§e§§°§sM@tfé?ﬁtd%%?ﬁ’ﬁhﬁ‘ééfarm“s malfunctions, and

15 m nal s¢gharge pressure control roc ss and t he
prograano terpigaips ik | BEPPYELPE DHERT <FbERRAG ﬁ:(?de et putg e

s _denmande 5 sho

el e of UREAGRgERo A RUR it Sy SRR Furn iy, 16 menven he sty Hae

exanpl e, a g9kbePdkt ﬁgwérct?f] about 5 V to operate the CPU 12 and the serial
port 14. The auxiliary power supply 16 generates the low-voltage
DC electric power from the DC voltage across the capacitor 23

15 with a DC/DC converter or the like.

The memory 11 comprises a read-only memory (ROM) or an
electrically erasable programmable read-only memory (EEPROM)
which stores various inverter control programs and pump operation
control programs ila, 11b, 11lc¢, :+-, 11j. The memory 11 and the

20 CPU 12 may be mounted on one semiconductor chip. Various
programs stored in the memory 11 may arbitrarily be selected and
used depending on the type of the pump or operation conditions
thereof. In this embodiment, a soft switch is used to perform
software-implemented program switching based on a signal entered

25 via the serial port 14. However, a hardware switch may be
connected to the memory 11 to perform program switching.

In this embodiment, programs are selected to effect a

constant pressure control process or a constant estimated
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switch, with settings, a constant pressure control process (setting =
1), a constant estimted term nal discharge pressure control process

(setting = 2), a constant flow rate control process (setting = 3), a

constant tenperature control process 10 (setting = 4), a constant water

| evel contr

| A f |
punp st oppi ﬁf)ggisgb%Sﬁargeapgﬁﬁ??rﬁ/a%%?t’té‘gjppﬁ S‘%%%fh’?\%’b‘f%bet%%%ﬁ%%geggf?

e 308?‘§r§“%%§9 e T R = oeife 5 GiAS B o Bl RS S b RARE Y
a V|em15hom%ng @1e ggkeshpggg F_ %ﬁaﬁgghrol devi ce according to the

first or secon |nent the control device being used

in a water suppl m@ppag a%ﬂ%wsﬂ'@n exampaeel o £ URRIY cRPaE S o BO pidiyrais an
I nverter-operated vari abl e-speed punp 31 to which the control "device

10 20 g nceepecdhtble BY &yeft eswiledh ce Fox bikumphy, caupbet.switddie 1 can
control device 10 is accommpdated in a cl osed hou5|ng fixedly coupl ed

to a casingsafitche puirgh 3etfiwgspnhr domdante gfedssre conarollr @ridcdssar d
supporting a CPU, a nenory, etc. and encased by nol ded resin. The
control devi(settAnghasl )coastonstant ies wimygiast te2finah disclange prebsure
prevents electronic parts from nal functioni ng due to noisture
condensat i ogontrol procepige (Aatitdsie-Spekd puapndtantsfipwi Aade wantrol

connected to a water naln (not shown) by an inlet pipe 32 and an
outl et port process (setting = 3), a constant tempprature control RHAaSS:d

s e th Vs 2 AL e ol R SRS ppaiie LB e

brevent vat 51 5 SHAT ot ROEbaRLtThA cam AelErEcharge SraselRoiiasdisn o

the supply gl gdgaiPer8r %ﬁﬁly demand or not, and a soft switch 3 can switch
between a sole-pump (one pump) operation mode and a
coordinated-pumps (plural pumps) operation mode.

15 FIG. 6 is a view showing an example in which the control
device according to the first or second embodiment is applied,
the control device being used in a water supply apparatus. The
water supply apparatus 30 employs an inverter-operated
variable-speed pump 31 to which the control device 10

20 incorporating an inverter device is fixedly coupled. The
control device 10 is accommodated in a closed housing fixedly
coupled to a casing of the pump 31. The control device 10 has
a circuit board supporting a CPU, a memory, etc. and encased by
molded resin. The control device 10 thus constructed is compact

25 in structure and prevents electronic parts from malfunctioning
due to moisture condensation.

The variable-speed pump 31 has an inlet port connected to

- a water main (not shown) by an inlet pipe 32 and an outlet port
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t he pUnp st ops. A pressure tank 36 is connected to an outlet pipe

33. Wen the flow swtch 34 detects a small anount of discharged
wat er, the pressure tank 36 stores the discharged water, and the 10
vari abl e-speed punp 31 is stopped in operation. In this manner, t he

I abl e- d 31,1 , ti ' hut - of f d
A br ossur o COREBFERY T4 IREEEANCRod nd BORPR vALve Y anda Rt 3adsh ng
suppl | es” ansdurputtRp R Fat sRed B8 By copguhdZsPEEST AL, 4F Tien™ ane
interface. £1BG GRRLER 38°ULEGedOcbSaetect SHPAAES Mhddh@ SPNAdE [ Omrihe
| scharge pressure or a setting or the pressure to be supplied to end

CoNSumers VifekbRevatibabs serv@fto Jhev&PivledSfidi fAOWIHY iick Hidm
rotational speed of t he vari abl'e-speed punp 31 to achi eve such a

setting :s @hkadiStharfe ¥yt thie pudipt tel tHevéesply § SdéltIeragiphikt

w th various war ni ngs. For exanple, the vari abl e-speed punp 31 is
equi pped thewpuhpastepgerature neter, and when the tenperature of the
vari abl e-speed punp 31 is unduly increased, the control device 10

i mredi atel y st opa phesspee dtardn 36f is monmedtsd tosprentietppipd 3381 §then
generates a warning which is sent to a supervising section. Two
vari abl e- sptbe flayssweitehchhislat@rtd ehsmadlcanount of disftharged wages,
connected parallel to the inlet pipe 32 and the outl et pipe 33, and

have respecthfe BEaSSIre oEaBkc3fntltuipy othe discharged water, and the
- 17 - . .. each ather gﬁ a communi cation line. A programfor
oper at i 1Yy t f@riablergpesdpUmp 41,18 STORRGS PRI o at 1nFR1S ManneSreq.

Do her b3Rs” VBRSSPSR0, PG, BB SRLEG SR
Lo, Do BEFCERE MEactnh tr S ERRGDE 4614 VEfneRE o cnd AU
pipe 33 for detecting a water pressure in the outlet pipe 33.

The pressure sensor 38 supplies an output signal to the control

15 device 10 via an external interface. The control device 10 is
supplied with a setting for the discharge pressure or a setting

for the pressure to be supplied to end consumers via the serial

port. The control device 10 controls the rotational speed of

the variable-speed pump 31 to achieve such a setting as a target

20 value. The control device 10 is also supplied with various
warnings. For example, the variable-speed pump 31 is equipped

with a temperature meter, and when the temperature of the
variable-speed pump 31 is unduly increased, the control device

10 immediately stops the operation of the variable-speed pump

25 31 or generates a warning which is sent to a supervising section.

Two variable-speed pumps each combined with the control

device 10 are connected parallel to the inlet pipe 32 and the

outlet pipe 33, and have respective serial ports connected to
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operat.i on control program of one of the control devices 10. Simlarly,

a punp-switching process can also be carried out such t hat when one
punp stops due to the demand for a small anobunt 10 of water to be
supplied, after then the demand is increased, the ot her punp starts to

te, d_that,_wh Stops d t fail th th
it omat | cal FPCRia s By BRdmRRAGALLon 15080 SHpTAN ZPF HRAL g thd T
i cal PRRIASE 69 B . .
ik 15 S48 Bafleh "BaPELABY, (eperdiinied Ot bRn Fl T R dhe . F0eh
k. FE 7T A pred e abdVE™
Condi ¢ oni n§Coy S ARt & U GhE pubn 3 f ABKT Pholil (P mst dhe SEfked R,

variabl e- spegd 6%63964@1% h3aeantsPlded-dBidile REBhH Che AH £F cagacijcgr

The vari abl e-speed fan I's connected™to an inlet duct 42 20 and an

outlet Bict o43shaRdoTUIMSS 1b0idbl € 8heb PEhBaAINRSE dblrelievdd. asuch

di scharge side, i.e., a room(not shown). To keep the room t enperat ure
at a const agt puyeladdd nige IRy atell Fewiaiy Oprddess can beopeaecbefletiobyhahe
outl et duct 43 for detecting the tenperature of air in the outlet duct
43. A tenpeoperatisat comgriod erogyred, of2%one nofidvhacepntobd tesicest rldl.
device 10 via an external interface 15. The control device 10 conpares
t he t enper afimdlesidyi gy pamp-switchiimgoproaess aigpeadsarke gersdeddony sueh

tenperature sensor 44 with each other, and controls the rotational
speed of th&hpinwhenjgne pump stops due to the demand for a ggall amount

order to equalize the actual Lf?nierature to the tenperature setting.

The comt® ol OdeWALET 1P PErRPLLede di0ioH FBRRI tAPISHaRd LRelncreageg, Lhe

ner easi ng. SFTFEGBAPRGE FRECT orh RS Spasl Pk dbPa Ofe Qi tHnk, e e

difference Rgt %fﬁ?e,t etrﬂéef)@ﬁgfrepérﬁﬂ taidlﬁ)n?a{]r.cjj.cally starts to operate in
response to a failure signal. Communications via the serial
ports can be performed using a radio link.

15 FIG. 7 is a view showing an example in which the above control
device is applied, the control device being used in an air-
conditioning system. The air-conditioning system has a
variable-speed fan 41 which is controlled by the control device
10. The variable-speed fan 41 is connected to an inlet duct 42

20 and an outlet duct 43, and serves to supply cooled or heated air
to a discharge side, i.e., a room (not shown). To keep the room
temperature at a constant level, a temperature sensor 44 is
connected to the outlet duct 43 for detecting the temperature
of air in the outlet duct 43. A temperature setting is entered,

25 in advance, into the control device 10 via an external interface
15. The control device 10 compares the temperature setting and
the actual temperature detected by the temperature sensor 44 with

each other, and controls the rotational speed of the fan 41 in
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the detected tenperature under Pl control. According to the I nverter
control program the CPU determ nes a pul se duration dependi ng on the
rotational speed determi ned by the operation 10 control program and

out puts a pul se-w dt h- nodul at ed si gnal which is supplied via the

driver circuit 13 to turn .,n d of f t he power devices 24 thereby to
supply an ABTERE LR c,e%'(j"\%e‘rz%g{}}%g“tual atﬁrfl?/%ﬁa?‘f”éﬁugﬁc%/% nd ST é’¥':teo
t he notor. in The fan 41 is associated with a tenperature sensor

(not 15 sﬁSWi)l, It or exanple. \When the fan 41 is abnornally heated, the

output signal T r%"e“@o%ﬁ@f%@e i%”éBﬁEJéé}é%&%ﬂa@io%tleé 8kd of the

interface 15 into the stops t an or issues a warning.

program f or fBﬁriPrz{Eétﬂréﬂ@ t%na3§éi&@té@bﬂ@raﬁi@rﬁ@ob‘%xﬁheprograﬂﬁi@rﬁhe and
may be selected, or may newWwy be witten into the 20 nenbry:

Wi | e a war naRb@ySPESY DhdPeddithd otarédiid En§ RERIr & 88t DoNEL speedef®drder
descri bed as objects to be controlled by the control device, t he

present investéedimisatettlid differencelsétwedn fheandmpeirature setbingrand be
applicable to rotary nmachines which are controlled 25 for their rotation
by an inver the detiectedndemperatturel wielsc®l contralr. c@ctcoaldingg teudihe
rotary machi nes. As descri bed above, an inverter device for use
in such a invegderr gpngsoilcprggnanal theheRU detrmrines & dautlism dumirian ng
Such as a dieREnqEaq @nth?hEOFﬁkéoﬂ-éllgpéedc‘éﬁﬁ%‘ﬂﬂw é‘?eﬁ;: f@ge;ale@z'&ﬁcée{tgll%{)v\er
T T T T - AT L A R
POVET 20, R 26, e o “FLA T A SRR 15 B, e ioh AREisEe
arbitrary ppe pEGEHARN cRA% ¥ 2hbeBy (FRGEB1YYan ARSI BbwhRha i
a given frequency and voltage to the motor.
The fan 41 is associated with a temperature sensor (not
15 shown), for example. When the fan 41 is abnormally heated, the
output signal fromthe temperature sensor is read via the external
interface 15 into the CPU, which stops the fan or issues a warning.
A program for performing such an action may be stored in the
memory, and may be selected, or may newly be written into the
20 memory.

While a variable-speed pump and a variable-speed fan have
been described as objects to be controlled by the control device,
the present invention is not limited to such a pump and a fan,
but may be applicable to rotary machines which are controlled

25 for their rotation by an inverter device and to control devices
for controlling such rotary machines.

As described above, an inverter device for use in such a

control device generally has a converter section comprising a
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current prevention resistor or a rush current prevention circuit
conprising a magnet switch, a thyristor, or the like. The 10 inverter
section conprises power devices such as power MOS devi ces, | @BTs,
etc., a driver circuit for energizing the power devi ces, a control

Closing o onba@tiEér eresRal it 850 fgiod(l?h@f%?} pLﬁ%‘?rﬁfE?[i',fi%V?E?ﬁ ol
' ' ' . i.c wer. of .+ or
Poanr 1 o PP Yeb et ing M AP i  poufbr as eFEh 1 cBRMEECER1 AR Bowel

) . . ° | _ t
protecting t%ﬁ@%%ﬁ%ﬁ%ﬁ%k%oomm&ﬁh@&%&‘&f?&ﬂ@relgél}ﬁlfg ﬁ%{gﬁ?g g

Various circ the 1 nverter” device are u

on a single ghd Cé'{:éri?ﬂé‘réhQaEthth%HmD@alel%%%sé_cpgg\%ewé/ﬂi d Ngh UdRvapLLpput

term nal base connected to a comerci al r supply and an out put

term nal shassecoivectod tonpeMeling theURP! ¥1&88Hic! bBGerofstd 8 Oin WRheh
operates a punp or a fan. The CPU, the nenory, etc. of the control

circuit are capiatesbllyack intosantRO éDesvrket oAt havengoant 88bo8rhbe
circuit board for 25 the convenience of naintenance. The circuit board
with the frequendy andpundhagenpuBerdrahiyeothies cpmverraldry Hunis@drusha
casi ng which has heat-radiating fins, fans, or the |like di spos_ed. . _

- 20 - current pgeyeationcresbstoénen agustweurdent geevendticli cirpait a
| ar ge anount , of heat. .. The casing generally has a control

di spl ay panefOFR¥1SING @i IFURGENF Wt Bperat FRYTiFEQUeney die vhikeus The
war ni ngﬁ0 The 5 inverte{_jahas an interface for _copnection _external to the

casi ng, HUEETHE PECEARD, COBPYESER iRRVET eRCEHTRT oFUSPg RS BIWRK alOS
ext er nal deviPdesSE ﬁﬂ%s",%%t. ,aa Vc\farrﬂr'enxgcsllrgtqglt érteqleertc_:}inzeir}gh%h%r Bgvevg}:l ve

devices, a control circuit comprising a CPU, a memory, etc. for

supplying opening and closing signals for the power devices to

the driver circuit, a control power supply circuit for supplying

15 aDCelectric power of +5 V, for example, to the control circuit,

and a protective circuit for protecting the power devices against

an overvoltage or an overcurrent.

Various circuit components of the inverter device are

usually mounted on a single circuit board having terminal bases

20 which include an input terminal base connected to a commercial

AC power .supply and an output terminal base connected to power

supply input lines of a motor which operates a pump or a fan.

The CPU, the memory, etc. of the control circuit are replaceably

inserted in sockets that are mounted on the circuit board for

25 the convenience of maintenance. The circuit board with the

circuit components mounted thereon is generally housed in a

casing which has heat-radiating fins, fans, or the like disposed
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circuit detects a malfunction. It has been customary to assenbl e a
conventional inverter device by purchasing the circuit 10 conponents,
installing the circuit conponents on a circuit board, and wiring and
connecting the circuit conponents with various connectors.

An inverter devicge ccordigg to,a third e odinen% of, h reﬁgnt

i nventi on WEPPTR&PeERET COPLERIGLEE: PRYETWAPH 1FEF FBAL. d1PS 1PAkS Re LaTge

dr awi ngs. th 8 is acircuit diagramof an inverter device
according 2moupk 2% BPR%-enbodi ment of the present invention. The |nverter

devi 50A LS
of 'br 1 dge. connecthg Y chLReratey Mt TRRRESRAN AR panel T O
AC pover SUHRE¥1a81 ?p%ﬁ'h%%r%%ldﬁ'frequ tJHd“béfEbdé“ﬁdfdfﬂbé“3 The

el ectric power "an oringt snoot hed DC el ectric power, and
inverters Seq.h'v‘é&té%ﬁléé’ran intekB¥E6tidWcbifePEiBheSttdEnPDWR tBé Qfa@inc_ﬂ
capaci tor 23 back into an AC el ectric power having an arbitrary
frequency agd tkbt ivadtdm@geceivhen Aneekeersanitwl bidnal frnar@xtdmain
i nt egr al nodul e by nol ded resin. Specifically, the inverter section
51A cospurees andpoutputicai warnisgnbign@l aoniphe stiime dodwe prmbdbaatsisre
such as | GBTs, power transistors, etc., a control circuit 53

- 21 - circuit détpedteampfOrRY icn codtrivis pesprcusimarcteassesild or
suppl yi ng a DC electric power of + 5 Vor the like to the control
circuit, a eaEventienelf dawentaii deyiceorby o PNEEhiagd nohetRentggrcuit
circuit 53 to external sjgnal lines. These circuits of ,the,i vert r
section %1AQQNQQHﬁﬂ?§HFQﬁ1%J%%W%FBQﬁ%?ﬁH%t58%P9n§HHS€WH&§éHCUl i;

nodul e by mol ded.resin Lne [ connec |cg1 Shents W{gﬁrggégoégui
| i nes conne WFElPﬁeagguﬁgpPSF éﬂa %ﬁ% %bﬁ%%+% eromp
connectors.

An inverter device according to a third embodiment of the

present invention will hereinafter be described with reference
15 to the drawings.

FIG. 8 is a circuit diagram of an inverter device according
to a third embodiment of the present invention. The inverter
device 50A comprises a converter section 22 comprising a diode
module of bridge-connected rectifiers for rectifying a

20 commercial three-phase AC power supply, a capacitor 23 for
smoothing the rectified AC electric power and storing the
smoothed DC electric power, and an inverter section 51A for
inverting the DC electric power stored in the capacitor 23 back
into an AC electric power having an arbitrary frequency and

25 voltage. The inverter section 51A is encased into an integral
module by molded resin. Specifically, the inverter section 51A
comprises a power device assembly 24 comprising power devices

such as IGBTs, power transistors, etc., a control circuit 53
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section extend directly fromthe nolded resin. Connection termnal s
of the interface circuit are disposed outside of the 10 nolded resin, and
connected to the control circuit in the nol ded resin. FIG 9
shows an inverter device 50B, which is noduled in a nol ded resin

shous an i nver Ler devi ce S0B, which is n si n
circuit 87 GACHISLE GBNef FOREEPIonas sperhy, ERFehiE 24 Bed FabpLiias,

[ ted bet it 3 ' t ' Bn 1 s al
ot ect s an aRVaLEERELe bOhefbrs 3 T Ehel TYRELED ARFEGREIPOHIE T

section of they . il AR cq8¥Lit 559Broisshddie PUG bbatebicyikcait

detects an overcurrent or an overvo?tage, the protective circuit 57

sends 20 a getegt gdr iRl signhhe1¢ABLL Ol Thés&Ubird@itoChbEdtng antBYtee
enable the control circuit 53"to performa protective action as by

st oppi ng st hegapeidh i 9Ta Odré Neounwed terf aleMingfe circuit bollr@ ahd ehowsedn
I nverter device 50C which is encased, together with the converter 22

and a rush cypténi nRVENHYMmolded Cesdni.t GOtpuntlimes ifitre goanectdone tby
nol ded resin. The converter 22 conprises bridge-connected rectifiers
(di odes) f orthe mottearcinklyl ines coomeertEdatot the capeadsoxandviche sopyeytiemt o
a DC el ectric power by way of full-wave rectification. The rush |

- 22 - sectioncextemd ptimegtivniremcibe e ldad esesdnpr ofORNSFAAPSUS
circuit conponent s _agai nst an excessive surge_current which rushes in
when a | oad Beymiépadgcet dthe inherfacs circyisparst disnpred Ryfrside %r‘“j’&t
prevention circuit 60 conprises a rus reyention r.esi st ot da S
circuit KuchmaddgdiFRsiay &n%\ﬁ?%ﬂe‘é?‘ég €o %Xﬁn%%‘ﬁ"é GG lPi"“‘é%&‘ﬁti%’rp‘%Zr .
Al'l the circuit.conmponents, except the capacitor 23, of the inverter
devi ce 50C aF&%&Rcased

FIG. 9 shows an inverter device 50B, which is moduled in
a molded resin including inverter section and protective
circuits. A protective circuit 57 detects an overcurrent from
15 a current-detecting resistor 58 inserted between a capacitor 23
and an inverter section 51B, and also detects an overvoltage
across a resistor 59 connected parallel to a DC section of the
inverter device 50B. When the protective circuit 57 detects an
overcurrent or an overvoltage, the protective circuit 57 sends
20 a detected signal to the control circuit 53 including a CPU to
enable the control circuit 53 to perform a protective action as

by stopping the operation of the inverter device.
FIG. 10 shows an inverter device 50C which is encased,
together with the converter 22 and a rush current prevention
25 circuit 60, into an integral module by molded resin. The
converter 22 comprises bridge-connected rectifiers (diodes) for
rectifying a commercial three-phase AC power supply into a DC

electric power by way of full-wave rectification. The rush
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into a si ngl e nodul e by nol ded resin. FI G 15 shows an appearance
of this enbodinent. A nolded 10 block R of resin has ports 61R 61S, 61T

for passing output |ines connected to a notor and ports 62R, 62S, 62T
for passing input Iines connected to a comercial AC power supply
Simlarly, th ed. bl ock R.of _resin has ports 6 g
connect or currppﬁegr%%%gﬁrég 156:“[]% 6@&%%’6Y?%%°g§r°iﬁc%n‘fael%f

s 15 di spgaed antal dg.0hst ngy ok 0ot POk Ri@ T sl %:déilte ', ce

termnals 6 r-connecrtion to external SIdgna nnecti on I nes

of the interhage,t 504 "akei &8 Aich Cag;%e%hﬁlgkgearts t@ ek gfe 2 %ﬂi "Rish

circuit which is encased 1 n the esi n.

Since circuphryemRodvedtidddengchhe @) é‘éﬁp@ﬂﬁé§e% | Push ﬂe'%‘érfﬂldiﬁd
bl ock R of resin, they are shielded from noisture condensatlon and can

operate gor ﬁf&'s':.‘étoEV%lhdl fa Wyadsd ScBrcuit $@opesdt dr engiribebenehian \Wien
the inverter device is directly install ed on the casing of the punp,

t he i nvert eindevited pamal2bl etasehygh bthernstzill erhe witdomitt cdmponerdass, f or
any speci al count er measur es agai nst noi sture condensati on. Therefore,
t he i nexcept thei capaaitde 23qdofethé ninettemdeyiize 50C are encased

- 23 - FIG 11 shows an inverter device 50D with a
converter sdatooR singlgo modpdeabyd mpldedakesdert er section, installed on
a separate circuit board, and assenbled as_an integral nDduIe
Specifically, th&I§-odé HBEs @@?mﬁwq‘ @?htB&FrﬁﬂP° %@9Bﬁt| dh mOJSied

AAUANAR s LI KL R P T A U S

Ot O foLcRRNIsEY 28 b %(%@ 'awc? U IIR, OB2s, 621 for fHR s SiWE 2
lines connected to a commercial AC power supply. Similarly, the
molded block R of resin has ports 63+, 63- for passing connector
lines connected to the capacitor 23. An interface board 65 is

15 disposed outside of the molded block R of resin and has interface
terminals 66 for connection to external signal lines.
Connection lines of the interface terminals 66 are connected to
a CPU of a control circuit which is encased in the molded block
R of resin.

20 Since circuit components including the CPU are encased in
the molded block R of resiﬁ, they are shielded from moisture
condensation and can operate normally. Even if there is a
temperature difference as when the inverter device is directly
installed on the casing of the pump, the inverter device can

25 easily be installed without the need for any special

countermeasures against moisture condensation. Therefore, the

inverter device can be reduced in cost and size.
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converter nodule 22A which is encased by nolded resin and a 10 capacitor

23, is conbined with a plurality of inverter section nodul es, which
are used to energize a plurality of notors M Each of the inverter
section nodul es conprises t he nodul e 51A or 51B shown in FIG 8 or 9.

A e Th hows G T0FRoR 3 i er s ACDICT RED TR LR GAE RS HETR SERIOR ho
dul h t
ronal e SEA”?Z %%gﬁ&aatei&%ygfﬁﬁéiﬁ%?r &k et Rt i SRS, B4 ésje%ﬁ%“%ﬁ%bii
ui
of nfdr r%%tﬁééb?ﬁ?é' gntdo %ééﬂnﬁ?ﬂre‘a anXsex(é%SS'l\ﬁgz \;,irrac_l. lgcadule.

conponents a e tost and size he T nverter

FIG 13 shovgpeul # {VEIiwr tﬁ@vdﬁf‘déﬂgdﬁ’llérbZaaﬁﬁrgtfé)fué’ﬂ‘@%frrent %ﬁg\?@ﬁffloPy

circuit included in a converter nodule e control supp

circuit 54 seivapit GewHY ¥neaPedeh RCAMME1PMB1k R of teBiM,OkhiBR hhke
froma DC voltage stored in the capacitor 23 to the control circuit.

Each of the powes 6eR,82B) 62841 sofifibct 26n HiLE REFMdAA 416R0 IPowé ! Sup §1¥
associated wth the control power supply circuit 54. Thus, the control

power suppl yamd rports 584+, 644 sfomatamiesbt ion heo ct:ttye:trt\eértrmdué@c%. but
not in the inverter section nodul es 51B. The inverter nodul es 51B can
be suppl i ed FIG. 12 shows a circuit arrangement in which a settbfaa

control electric power fromthe control power supply circuit 54
i ncl uded in ‘%%V%Iéﬁﬁﬂérlﬂ%‘ﬂ“h%dm% ‘HQBChAééoﬁaFﬁgle@ by moldes jrgssin eandeqi ce
can furﬁp be reduced in . co 14 shows an exanple in which

a converter ?ﬁﬁﬁﬁbt‘?’é@:” S-ShSW‘H@nﬁdthH‘ea cRJ-ﬁ’t’?"’Gllt[YoW@r 1§H§§F?rc$?€'&wnand

Todul o5 515 Hotulesy h3sh s BPa L PafrBath fupt breLut e Fndtert B heen
operate by of +HihAGetBR! 468k YA Tttt Ebhib® 1824CENL fn?o 416 s336E% 18

power
shown in FIG. 8 or 9. The converter module comprises the

converter module 22A shown in FIG. 4. FIG. 16 shows a wired
15 arrangement of the converter module 22A, the capacitor 23, and
the inverter section modules. By using the converter module 22A
and as many inverter section modules 51A, 51B as the number of
motors, it is possible to eliminate any excessive circuit
components and red'uce the cost and size of the inverter device.
20 FIG. 13 shows an inverter device 50E with a control power
supply circuit included in a converter module 22B. The control
power supply circuit 54 serves to supply a DC electric power of
+ 5 V or the like from a DC voltage stored in the capacitor. 23
to the control circuit. Each of the inverter module 51B is not
25 necessarily required to be associated with the control power
supply circuit 54. Thus, the control power supply circuit 54
is included in the converter module 22B, but not in the inverter

section modules 51B. The inverter modules 51B can be supplied
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sUppIy circuit 54 included in the converter nodule 22B. 10 Since a

CPU for controlling each inverter is conbined with an electrically
rewitable nenory such as a flash nenory, for exanpl e, then the
control program of a nodul e where the control circuit is encased by

| ded I n. b ' ' h | nterf ' it. Co tly,
the i nver t cFLBByRCEoBRRCa SISy LTS B dF T TRy OFBERT oPORERp SO bidims
h L L J I [ fi .
Lnat e e TRYEBRLYER Ji1uga SIPkhel Sberrar mopu SUPALY | ABGRKIIALEY, | |
programthe{fi@f iﬁ@% PEr deyifBBULhj et iﬂ:ﬂeﬁhﬁe' ﬁé&ﬁéé&eiﬁ'&{ié'{:t.’ so that the
punp or the I'I ke 6 can be operat eg w.th such characteristics as

depending on  preQnghtiRSRs Odn téeampIEd id R i¥h H RnvertRr modehd hpof

t he program need to be nodified after the test, since they can easily
be rew ig t eRaviAgld&inYl1RY taatrelr fowér siipisly $UeRulAR08hAM capacitor 23
nodi fications can easily be made imediately at the installation 25 site.
Even if i&reicombinedsaith d pluradiifty ofpbniwerter sectiodmimmehdidssBiles of
the inverters due to an addition of facilities, such a requirenent can
easily be nEonttohseixewmity of the imeerteersemtideyinoduilesr 2hblexpet dtieblyy

fl exible. - 25 - ,

Accordi ng tbBeing sHPpdiegbwithean eflecheigr powar LmeBnthencontrolgpower
descri bed above, the inyerter device is divided into a converter
section andSHRPLKVELTERiEEE| sAChAAEH 1B EReaSeRverter modudg 2ABegr al

Todul 6 1t hencB EaR L EORATGRE AT 199 GRCH LVRFERE L F ARSI of
' . EUrt t
|abor and oap Be ORANERSTYN eduale Bl SRSy suqh G o UM IRy, B

I nverter devicé can bé retduceéd 1A Overa

can be reduggdpdsel hﬁl%% cBhtR33K8865ram of Wh6AulavenlEs 8l Qoat2edn
ed. reover,

required is redtic
circuit is encased by molded resin can be rewritten via the

interface circuit. Consequently, the inverter device caneasily
15 be used in many types of pump systems that are manufactured in
small lots.

Specifically, even after the inverter device has been
installed at a site, details of the program thereof can be
modified via the interface circuit, so that the pump or the like

20 can be operated with such characteristics as depending on
conditions of the installation site. Even if details of the
program need to be modified after the test, since they can easily
be rewritten via the interface circuit. Thus, such program
modifications can easily be made immediately at the installation

25 site. Even 1if it is necessary to modify operation
characteristics of the inverters due to an addition of
facilities, such a requirement can easily bemet. Consequently,

the inverter device is rendered highly flexible.
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10 inasnuch as any counternmeasures for protecting the control circuit

agai nst noi sture condensation are not needed, the I nverter device
according to the present invention can be installed at sites where
there is a tenperature difference, e.g., directly in a punp casing.

system for oper BFRGE 1593? S ERE SR aMReaspept Rf RREPY Hend tpvaption; of
TDUor s eNDl gy B GOTYE Sn 24 BbUveokell qevicd NYE AN SacelSE0T &

t he nunber parts o reduce ence t

systemis redhgefebp SNEEFoh a‘h%&n %ezceclod Q el 14 CHhca}%éEﬁntt%e

converter has a cont I’% power supp circult, en a p urality of

notors are gReigHhPModule by RbYHAHIHek &, | ﬁ‘!ﬁ%@ﬁei@f‘lﬂ%ﬁmc@"@a&@ﬁh@o'
circuits of the respective inverters may be supplied with an electric

pover frpm be comstSiuEt€d GEETILAOONE ] @ndPReRte SeHIPbe §s561bled HIRT @figkd.
the 25 cost of manufacture of the systemis further reduced. By

usi ng an el etthiacatdycedamcualtl ef dabobtryarsdicAndse maftfiattured ateaweduaed he
li ke as a menory for storing a programfor a control circuit, the
progr am cancboetr evitutthernves, theeinwdrtendevite can be reduced in overall

- 26 - circuit has been encased by nol ded resin. Consequently,
a pr ogfikeec ANdbEhaFest Bhexerf cradeveduatdas the nunban of p@@ha@@s
has been rranuf actured or installed at the i nstal | ation _site.

plurality oFIAFBghATE MErHeOiITR ciePh FomIEed obf BREuCSsd. of W@W@&gr ans
may be soel ected wg an interface, circuit
S

e of R CEhagmipB 3h ' T00 choRErSrRSastrps Tt &aﬁ%@‘é?%tFﬁe”S todes
of systems EE@EuE e{%’i S}Ctﬂéfgt%lpes'@ndensatlo%s %ol?:g;rg%géé% the

arrangenent can n COS can “Fads
inverter device according to the present invention can be

installed at sites where there is a temperature difference, e.qg.,
directly in a pump casing. The inverter device can thus be used
15 highly conveniently.
A system for operating a plurality of pumps or fans with
a plurality of motors employs a converter and a plurality of
inverters. Therefore, the number of parts of the system is
greatly reduced, and hence the system is reduced in overall cost
20 and size. In addition, since the converter has a control power
supply circuit, when a plurality of motors are energized by a
plurality of inverter modules, the control circuits of the
respective inverters may be supplied with an electric power from
a single common control power supply circuit. Therefore, the
25 cost of manufacture of the system is further reduced.
By using an electrically rewritable memory such as a flash
memory or the like as a memory for storing a program for a control

circuit, the program can be rewritten even after the control
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10 | ndustrial Applicability A rotary
machi ne and control device conbination according to the present

i nvention conprises a rotary nachine such as a punp, a fan, or the
| i ke and a control device integral therewith. 15 The rotary nmachi ne and

machi nes. SUEHESOSPuRBE. HeRR, ohrarrs by malded chfhitan GERESARrBFFEd |
speed by anoipyethels A6yl Q8aed 5P mods s PUIRY A cLBAS £8N RAMSEA kD 1 ce
vari abl e- spged wa pply a us, I T yst e

er su ppara air-condi T1oning systens, etc.
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b f talled ; tallat te.
rotary nachP%g aﬁancgﬁ?goﬁcgggﬁgeogoﬁgfngt}gn mhlcﬁg ne gon%r%ggssé rotary
machi ne such as g pudPaltyad rodritnd ey pbe 8BdradCoRt{Blafiey] Ghd Bheor al
therewith, said control device conprising an inverter device for
operati gy safctHeOpabYrame hiafehbe seleckedBY dnfioit siifAided @i fce 00 HePendiog am
for the inverter device and a programfor controlling operation of

sai d rotaryonactheense. ahePdfoper,abtive agaresdintg fnveheipnogisineastidyed
in the nenory, 10 an input and output unit connected to sensors and
swi t ches applicable tomany types of systems that aremanufactured in small
lots. The hardware arrangement can be reduced in cost as it can
be mass-produced. |
10
Industrial Applicability
A rotary machine and control device combination according
to the present invention comprises a rotary machine such as a
pump, a fan, or the like and a control device integral therewith.
15 The rotary machine and control device combination is applicable
to a wide range of rotary machines such as pumps, fans, or the
like that can be controlled in speed by an inverter device. Such

pumps and fans can be used in variable-speed water supply

apparatus, air-conditioning systems, etc.
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p05|t|oned in said rotary machine, one or nore serial ports connect ed
and means for rewiting contents stored In said nenory.

15 II! ’I m llne and control device conbination
accordlng t n said nenory stores the control program

for the inverter and the progran1for - i ng operation of said
rotary machi ne. 20 . A rotgﬂ? chine and control device

conbi nati on accordi ng to claim1l1, wherein said nmenory conprises a
flash menory. 4. A rotary machine and control device

combi nation 25 §ONPr kSidkh Ay Rlathinld ¥n@icdihd 1 89S BeNESmB th €00 Wlich

devi ces Integral therewth according to any one of clains 1 through 3,

wherei n sai dofi@kaEksTBCRHRRSY NANEh $8ET Shc R4S Sa clgng;ectéctatrp AChhe 1ixdl her
for coordinated operation according to a nachine a

- 28 - 5 and a con&mdlr dev@vieNd nteg@ads thafelitar, n@ta&dmlnrt&elomtdewg
process, and a failure machi ne-sw tching process.

rotary nmachcompaidingran dnveetetedewoixe fati oper &t fng (srad.ldlmota)rﬁmatnma)f

claims 1 through 4, wherein an electronic circuit section including

the nmenory antenhey CEor (ftating enconltrol prgvamefos e dguce e moledrde
resin. 6. A rotary machine and control device conbination

which 10 @8dpRipegran goxr GORREALheng rperat opefpsaidizetany maghinge

a CPU operable according to the programs stored in the memory,

10 an input and output unit connected to sensors and switches

positioned in said rotary machine, one or more serial ports

connected to said CPU, and means for rewriting contents stored

in said memory.

15 2. A rotary machine and control device combination
according to claim 1, wherein said memory stores the control
program for the inverter and the program for controlling

operation of said rotary machine.

20 3. A rotary machine and control device combination
according to claim 1, wherein said memory comprises a flash

memory.

4. A rotary machine and control device combination

25 comprising a plurality of rotary machines and control devices
integral therewith according to any one of claims 1 through 3,
wherein said rotary machines have serial ports connected to each

other for coordinated operation according to a machine adding
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and a control device integral therewith, said control $ﬂmmm“|““|||“|“|
conprising an inverter device for operating said rotar il
nmenory for storing a plurality of control prograns, a CPU © - oper abl e
according to the prograns stored in the nmenory, an input 15 and output

contr o1 devi T3 LT F CaRE SPort LSRR dkhine oBSALRG beBelny
means for ex%lg(rrirggl kgigﬁgcﬁégglﬁeggﬁif_%ig o%%gléss to be used anong said

control prog ar ne and control device
conbi nati on according to claim1, wherein said nmenory stores a control
program for the inverter device and a programfor controlling

operation of ssai dpr YAy BRlEAEne amP control. devidot abMbAnakRliBa
and control device conbination conprising a plurality of rotary

nmachi nes sanda 886t 82hg 48y hfi¢Sone of ¢4 £8¢ dl thhetighid,hwheeel fidigelectirainict
or 7, wherein said rotary machi nes have serial ports connected to each

ot her for circuit section including the memerP%nd the CPU of theoepditmaied
operation according to a machine adding and relieving process, an

al t er nat e nadéavmeeoper encagegrbyemeldeddreasinil ure machi ne- swi t chi ng
process. 5 9. A rotary machi ne and control device conbination
according to any one of clainms 6 through 8, wherein an electronic

circuit section including the nmenory and_the CPU of the control ., devi ce
i s encased by nol fled rAgQEary maghine and gontrol device combination which

Ani nvert gy ey oS L CC M PLL 385 A N BAL CLS&S A€"s pump, a fan, or the like
and a control device integral therewith, said control device
comprising an inverter device for operating said rotary machine,
a memory for storing a plurality of control programs, a CPU
operable according to the programs stored in the memory, an input

15 and output unit connected to sensors and switches positioned
6uts ide of said control device, one or more serial ports connected

to said CPU, and means for externally selecting a control program

to be used among said control programs.

20 7. A rotary machine and control device combination
according toclaim1l, wherein said memory stores a control program
for the inverter device and a program for controlling operation

of said rotary machine.

25 8. A rotary machine and control device combination
comprising a plurality of rotary machines and control devices
integral therewith according to claim 6 or 7, wherein said rbtary

machines have serial ports connected to each other for
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havi ng a power device, a driver circuit for operating tF

device, a control circuit including a CPU for controlli mlmmm"l""“"lmr
circuit, and an interface circuit, said inverter section* ¢ Wbeifg snodnted
on a circuit board, said circuit board with the 15 circuit conponents

[ hereor el BRgPRLARELaRRAR R 65 Pa1th D o pach SR ad i p AR T bl
resin. ocess, lan a¥eiiWEL tRlcHigd 8@%&8‘&&9&??‘&&8&%‘, Mida WIS
said 20 nDPaea resin accomodates a protective Citcurt for nonitoring

12

an oper ati ngashahessi/ieeRehgapPoBEREECT I NG. _ - _
Ani nverterdevi ceaccording to ¢claim 10 or 11, wherein said nol ded resin

further acconmpdates a converter conprising 25 a rectifier, and a rush
current prevention circuit. 13. An inverter device which
conpri ses a converter Asesdtaxdy machd@epramd ngoatredt idéeicandombimaftion
current prevention circuit, - 30 -

wher ei n sai dccomdéngetro sayt ona afschaimé édthrnoaghi 8 cwheredaran electromic
circuit board, and the circuit conmponents thereon are encased by

mol ded resi girgnik secyionpunclnting ithe nenasy and fdeedPU of the soddrofl t he
nol ded resin. , 5 |, 14. An_inverter device which conprises a

resi n- encas@gvice igpgurasednpyi BrAgednrefd8rt er section according to any
one of clainms 10 through 12, and a resin-encased nodul e conprising a
converter section according to claim13, with a capacitor 10 connected

bet wee aid conyerter _section and said..nverter . section .
rﬁ@ %8. ﬁnlnvefier evicewhich comprises an inverter section

having a power device, a driver circuit for operating the power
device, a control circuit including a CPU for controlling the
driver circuit, and an interface circuit, said inverter section
being mounted on a circuit board, said circuit board with the
15 circuit components thereon being encased by molded resin, with
only input and output lines and interface terminals being

disposed outside of the molded resin.

11. An inverter device according to claim 10, wherein said
20 molded resin accommodates a protective circuit for monitoring

an operating status thereof and protecting.

12. An inverter device according to claim 10 or 11, wherein
said molded resin further accommodates a converter comprising

25 a rectifier, and a rush current prevention circuit.

13. An inverter device which comprises a converter section

comprising a rectifier and a rush current prevention circuit,
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15. An inverter device according to any one of clains 10

wherein said control circuit has an electrically 15 remllluimllmmlmllor

storing a program the programstored in said el ectricafly- rédwistabl e
menory being rewitable from outside of said nolded resin via said
Interface ci

31 %ﬁgféin said converter section is mounted on a circuit board,
said circuit board, and the circuit components thereon are
encased by molded resin, with only input and output lines disposed

outside of the molded resin.

14. An inverter device which comprises a resin-encased
module comprising an inverter section according to any one of
claims 10 through 12, and a resin-encased module comprising a .
converter section according to claim 13, with a capacitor

10 connected between said converter section and said inverter

section.

15. An inverter device according to any one of claims 10

through 14, wherein said control circuit has an electrically

15 rewritable memory for storing a program, the program stored in
said electrically rewritable memory being rewritable from

outside of said molded resin via said interface circuit.
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