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V Fijinu 1946 byly poloZeny zdklady nového strojirenského
podniku v Jiblavé, ndrodniho podniku PAL Jihlava, jako
pobocného zdvodu stejnojmenného podniku se sidlem
v Ceskych Budéjovicich a pozdéji v Praze. Jinlavsky zdvod
se 26. Cervence 1949 osamostatnil a k 1. lednu 1950
zménil sviij ndzev na MOTORPAL JIHLAVA, ndrodni pod-
nik, Jihlava, s pevnym vyrobnim programem. ,Vyroba
ystfikovaciho zatizeni pro vznétové motory” V pocdt-
cich vyroby Slo o naprosto novy vyrobni program, v nasi
republice prakticky dosud nevyrdbény.

Béhem desitek let existence musel Motorpal Celit celé
fadé vnéjsich viivii, na které reagoval neustdlym rozvo-
jem, hleddnim novych cest a budovdnim pozice na zahra-
nicnich trzich. Cilend obchodni politika spolu s kvalitou
a spolehlivosti vyrobkil pfinesly fadu novych obchodnich
pileZitosti. Vysledky exportu za rok 2005, které dosahova-

In October 1946, a new mechanical engineering plant
was founded in Jihlava — the national corporation called
PAL Jilava. It was a branch company of the plant seated
in Ceské Budéjovice, later in Prague. The company in
Jihlava was split on 26th July 1949, changing the name
then on 31 January 1950 to MOTORPAL JIHLAVA, natio-
nal corporation, Jihlava, focusing on the manufacturing
program ,Manufacture of injection devices for ignition
motors” At that time, it was a brand new manufactu-
ring program, introduced to the Czech Republic for the
first time.

In the course of its existence, Motorpal was exposed to
many external influences: however, the company was
able to respond by continuous development, searching
for new solutions, and building its position on foreign
markets. Carefully developed business strategies, along
with the quality and reliability of its production, resulted

ly 869 produkee, jsou toho dikazem. Vyrobky Motorpalu
nasly své uplatnéni zejména v zemich zdpadni Evropy,
ale také v Asii, Jizni a Severni Americe a Africe. Mezi
klicové zdkazniky patii renomované firmy jako Andoria,
Deutz, John Deere, Steyr, Skoda VW, Tatra, Wabco, Zetor
a dalsi predni vyrobci dieselovych motord.

0d pocdtku svého zaloZeni se Motorpal zabyvd nejen
vlastnim vstiikovdnim nafty, ale i celym systémem vstfi-
kovdni paliva, komplexnim servisem a individudinim
pfizpdsobovdnim ndvrhil. Jeho sila spocivd také v tom,
Ze pro vstfikovaci systémy je schopen zajistit vlastni vyro-
bou vétsinu komponentd: jednovdlcovd Cerpadla s cizim
pohonem, vicevdlcovd Cerpadla (Cerpadla s vdlci v fadé)
s vlastnim pohonem vackového hfidele a fadu pfislusen-
stvi, které se sklddd prevdzné z ventilil, cepovych a otvo-
rovych trysek, drzaki vstfikovacich trysek a palivovych

in new business opportunities, which may be evidenced
by its level of exports in 2005, when 86% of producti-
on was sent abroad. Motorpal products have been sold
especially in Western Europe, but also in Asia, South
and North America and Africa as well. Among its key
customers, you will notice well-renowned companies,
e.g. Andoria, Deutz, John Deere, Steyr, Skoda VW, Tatra,
Wabco, Zetor and many other leading manufacturers of
Diesel motors.

Since the very beginning, Motorpal has concentrated
especially on oil injection proper, the whole system of
fuel injection, complete service, and individual designs
on request. Among other things, we are successful
because we are able to provide most of the components
necessary for injection systems from our own production:
single-cylinder pumps with external drive, multi-cylin-
der pumps (pumps with cylinders in line) with own drive

filtril. Produktovou fadu navic dopliiuji zkusebni pristroje
pro sefizovdni Cerpadel a autokomponenty. VstFikovacl
systémy spolecnosti Motorpal nachdzeji Siroké uplatnénf
ve svété dieselovych motord. Vedle motori pro traktory,
ndkladni automobily a stavebni stroje jsou to také lodni
a drdZni motory, motory slouZici pro pohon generdtord
i motory staciondrni.

Motorpal klade velky diiraz na vyvdZenost mezi preciz-
nosti, kvalitou a udrZovdnim kroku s nejmodernéjsimi
technologiemi, coZ dokazuje skutecnost, Ze je kvalifi-
kovanym OEM partnerem automobilového primyslu
a vyrobcti motord.

Vyvojovi pracovnici a konstruktéfi Motorpalu spolecné
s vyrobci motor(l TeSi ekologické problémy spojené se
Zkvalithovdnim fidicich systémd motord, sniZovdnim
emisnich limitii a v neposledni fadé snizovdnim ener-

system of a camshaft, and various accessories, mostly
consisting of valves, pintle-type and hole injectors,
injector holders and fuel filters. The product series also
includes testing instruments used for pump adjustment,
and car components. The injection systems made by the
company Motorpal are widely used in the world of Diesel
motors. In addition to motors for tractors, lorries, trucks
and machines used in building work, they are used for
ship and train engines, motors used for generators, and
stationary motors.

Emphasised in the concepts of Motorpal is the balance
between precision, quality and keeping pace with the
most advanced technologies — the company is a quali-
fied OFEM partner of leading companies in the car indust-
ry and engine manufacture.

The engineers and designers working with Motorpal,
along with the producers of motors, deal with ecological

getické - ndrocnosti - pohond.  Konkurencni  vyhodou
je také dosazen limitd EURO 4 a TIER 3 se zdokonalenym
ekonomicky méné ndrocnym standardnim  systémem
ystrikovdni. Kvalita vyrobkd Motorpal je prvni prioritou,
splriuje vsechny poZadavky norem S0 9001, QS 9000
aVDAG.1.

issues: the control systems of the motors are being impro-
ved, emission limits lowered, and, last but not least, the
fuel consumption is being reduced. There is a competitive
advantage, compliance with limits EURO 4 and TIER 3,
which means an improved, lower consuming standard
injection system. The quality of Motorpal products is the
main priority: all requirements of IS0 9001, QS 9000 and
VDA 6.1 have been met.



Vstrikovaci soupravy

B stikovaci soupravy jsou tvoreny fadovym vstfikovacim cerpa-

dlem a jeho prislusenstvim. Toto se sklddd z requldtoru otdcek,
poddvaciho Cerpadla, spojky, pridavace paliva, pretlakového
Korektoru a dalsich pridavnych zatizeni. V oblasti fadovych vstri-
Kovacich cerpadel jsou pokryvdny poZadavky vyrobcd vznétovych
motord stfednf kategorie.

Radovd vstiikovaci cerpadla vyrdbi Motorpal pro- nejriiznéjsi

pouZiti na motorech traktord a silnicnich motorovych vozidel
pro motory drdzni a lodni, pro motory slouZici k pohonu silnicnich
a stavebnich strojd, generdtord, lodi i pro motory staciondrni.
Tato vstfikovaci Cerpadla mohou vstfikovat do vdlcii vznétovych
motord jak motorovou naftu, tak po Upravdch i benzin a jind
méné hodnotnd paliva.

Motorpal doddvd kompletni vstfikovaci zarizeni, vcetné vsech
potiebnych sluzeb, pocinaje ndvrhem zatizeni az po realizaci
doddvky vyrobciim vznétovych motord.

Radovd ystiikovac cerpadla se mezi sebou Iisf typovou velikosti
(M, A, Z) a zpiisobem upevnéni na vznétovy motor i pouzitym
druhem prislusenstvi.

Fuel injection devices

The injection pump devices consist of the in-line fuel injecti-
on pump and its equipment. This equipment consists of the
speed governor, feed pump, pump clutch, excess fuel device,
overpressure corrector and other accessories.

In the in-line fuel injection pumps range offered in this leaf-
let, the medium category Diesel engines producers” demands
are covered.

Motorpal produces in-line fuel injection pumps for various
engine applications - for tractors, trucks, railway locomoti-
ves, ships, industrial use, gen-sets and engines for stationary
use.

These fuel injection pumps can inject into compression igniti-
on engine cylinders both Diesel fuel and, after making some
modifications, petrol and other less valuable fuels.

Motorpal supplies complete injection equipment, including
all the necessary services, beginning with equipment design
up to compression ignition engines producers’ deliveries.

The in-line fuel injection pumps differ by size (M, A, Z) and
the way the pump is to be fitted to the engine.

Vstrikovaci soupravy a PP.M.e a PP.M.f

Vistfikovaci soupravy velikosti M v provedenf ,e” a,f* jsou urceny
pro malé a stiednf rychlobéZné vznétové motory v automobilnim
a traktorovém provedenf s vykonem a7 30 kW/vdlec. Jejich pouZitf
umoziuje plnit emisnf predpisy do drovné EURO / TIER Il

Skiin vsttikovactho cerpadla je tlakové odlita z kvalitnf hlinikové
slitiny jako monoblok s pfirubovym upevnénim k bloku motoru.
Mnohoblokové fesen skiné vstfikovaciho Cerpadla odstrafuje
jeji deformace a pfispivd, spolu s dalsimi konstrukenimi prvky,
k dokonalé tésnosti celé vstfikovaci soupravy. Do skfiné vstfiko-
vaciho cerpadla jsou shora vloZeny polomonoblokové vstfikovaci
jednotky, které tvofi snadno vyménitelné a opravitelné mon-
tazni celky, umoznujici diky znacné variabilité svého provedenf
dokonalé zvlddnuti procesu vstfikovani.

Vstfikovaci cerpadla jsou vybavena mechanickym univerzalnim
requldtorem. Lehce pristupné sefizovaci prvky zarucuji snadné
a dokonalé sefizeni vstfikovaci soupravy.

V requldtoru mize byt namontovdn mechanicky negativnf
korektor, slouzicf ke korigovénf pfirozené dopravni charakte-
ristiky vstfikovaciho Cerpadla. Pouzivd se pro nepfepliované
vznétové motory, prevazné v kombinaci s mechanickym
pozitivnim korektorem.

Vykonnostni i omezovaci requldtory mohou byt vybaveny pneu-
matickym pretlakovym korektorem. Pretlakovy korektor je urcen
pro piepliované motory. Slouzf ke korekci vstiikované doddvky
v nizsich otackdch v zavislosti na tlaku vzduchu v sacim potrubf
vznétového motoru a soucasné zabrariuje zvyseni dodavky paliva
pfi prudké akceleraci.

Vyrabéné vstfikovaci soupravy PPM.e a PPM.f spliujf podminky
pro praci na modernich motorech. Viysokd Zivostnost, spolehli-
vost i moznost napojeni na mazaci okruh motoru minimalizuje
naroky na obsluhu a drzbu v priibéhu celé doby exploatace
vstfikovaci soupravy.

PP.M.e and PP.M.f fuel injection devices

NG

Injection units, size M, type “e” and ,f* are intended for small
and medium-sized high-speed Diesel motors for automobiles
and tractors: the performance is up to 30 kW/cylinder. They
meet emission requlations up to the EURO / TIER Il level.

The housing of the injection pump is pressure-cast top alumi-
nium alloy; it is a mono-block, fixed to the motor by means of
a flange. The multi-block type of the injection pump eliminates
deformation and contributes —along with other construction
elements — to the perfect tightness of the whole injection unit.
From the top, installed in the body of the injection pump are
half-block injection units, easy-to-replace or repair assembly
units, which means not only variability but a perfectly develo-
ped process of injection as well.

The injection pumps are equipped with a mechanical universal
requlator. Accessible adjustment elements provide easy and
perfect adjustment of the injection unit.

The requlator may be completed with a mechanical negative

corrector, intended for correcting natural transport characteris-
tics of the injection pump. Itis used for non-supercharged Die-
sel engines, mostly in combination with a mechanical positive
corrector.

Top efficient and limiting requlators may be provided with a
pneumatic overpressure corrector. The overpressure corrector is
intended for supercharged engines. It is used for correction of
the injected substance at low speed, depending on the air pres-
sure in the suction piping of the diesel engine, while preventing
extended supply of the fuel in rapid acceleration.

The PPM.e and PPM.finjection units comply with conditions for
the operation of modern engines. Long life span, reliability and
connection to the engine lubrication circuit means minimised
requirements on operation and maintenance in the course of the
whole exploitation of the injection unit.



Technicka data

Typ PP.M.e PP.M.f
Emisni norma EURO/TIER | EURO/TIER I
Zdvih pistu gmm 10 (8) mm
Roztec vstfikovacich sekcf 26 mm 26 mm
Priimér pistu 6-9,5mm 7-10mm
Pocet vstfikovacich sekcl 3,4,6 3,4,6,8
Max. vstfikované mnozstvi paliva 128 mm?/zdvih 176 mm?®/zdvih
Maximalni otacky 2200 min’! 2200 min’!
Maximalnf vstfikovaci tlak 60 MPa 80 MPa
Specifickd doddvka 21,5 mm’ grad” 26,5 mm’ grad”’
Type PP.M.e PP.M.f
Norm EURO/TIER | EURO/TIER I
Piston stroke g mm 10 (8) mm
Injection unit spacing 26 mm 26 mm
Piston diameter 6-9,5mm 7-10mm
Injection unit number 3,46 3,4,6,8
Max fuel delivery 128 mm®/stroke 176 mm?/stroke
Maximum speed 2200 min”! 2200 min’!
Maximum injection pressure 60 MPa 80 MPa
Specific fuel delivery 21,5 mm’ grad” 26,5 mm’ grad”’




Vstrikovaci soupravy PP.M.i

B Vstfikovaci soupravy PPM.i a PV.M.i jsou inovacnim stupném

rozmérové nejmensi fady cerpadel velikosti M. Modernizace
téchto souprav je zaméfena zvIasté na docileni moznosti pracovat
s vysokymi vstikovacimi tlaky, pfi zachovdni pozadované Zivot-
nosti a zvyseni ostatnich uZitnych vlastnosti. To ddvd predpoklad
pro pou7itf tohoto cerpadla na modernich vznétovych motorech,
které jsou schopny plnit ekologické predpisy EURO lll a EURQ IV.
Vstfikovaci soupravy mohou byt uZivany na motorech s vykonem
a7 35 kW na jeden vdlec.

Vstfikovaci Cerpadlo M.i se vyznacuje vyrazné vétsi robustnostf
skiiné, tuzsim nahonovym mechanizmem a celou fadou dalsich
konstrukcnich dprav, tykajicich se zvIasté samotné vstfikovaci jed-
notky. Kromé jejiho celkového zesflenf bylo upraveno fesenf ostfi-
kové vlozky a utésnéni jednotky ve skfini cerpadla. Pro dokonalou
optimalizaci vstfikovactho procesu je nabizena celd fada moznych
variant provedent pistd a vytlacnych ventild. Vstfikovacf jednotky

jsou, podobné jako u predchozich typ, vkladdny do skfiné cerpa-
dla jako samotné a snadno vyménitelné montdznf celky.

Nedilnou soucastf vstfikovaci soupravy je requldtor, zajistujic jeji
spravnou funkei v zavislosti na otdckdch a zatizeni motoru. Pro
soupravu M.i je nabizen mechanicky odstfedivy requldtor v pro-
vedeni omezovacim i vykonnostnim. V requldtoru mlize byt podle
potfeby namontovan negativni i pozitivni korektor, které ddvaji
Sirokou moznost tvarovani dopravni charakteristiky vstfikovactho
Cerpadla. Lehce pfistupné sefizovaci prvky requldtoru umoznujf
jeho snadné a dokonalé sefizeni.

Regulétor mlize byt pro prepliiované verze vznétovych motor
doplnén pretlakovym pneumatickym  korektorem, ktery slouzf
ke korekci vstfikovaného mnozstvi v zavislosti na tlaku vzduchu
v plnicim kandle motoru a soucasné zabrafiuje zvy3eni dodéavky
paliva (a tim zakoufeni motoru) pfi prudke akceleraci.

Pro zvy3eni uzitnych viastnosti a uZivatelského komfortu je jako

Fuel injection device PP.M.i

The fuel injection devices PPM.i and PV.M.i are the next innovating step
of the dimensionally smallest in line pumps of size M. Modernization
of these devices focuses especially on achieving the possibility to work
at high injection pressure, on maintaining the required service life and
increasing other technical features. This is assuming use of this pump on
modern diesel engines which are able to meet ecological regulations
EUROITand EURO IV, The injection devices can be used on engines with
output per cylinder of up to 35 kW.

The injection pump M.iis characterized by significantly greater robust-
ness of the housing, a more rigid drive mechanism and a whole range
of other design improvements, particularly involving the injection unit
itself. Besides the housing’s strengthening, the solution to the protecting
sleeve and the unit's sealing in the housing of the pump has been modi-
fied. For perfect optimization of the injection process a whole range of
possible variants of plunger and delivery valves is offered. The injection
units are, similar to previous types, putinto the pump’s housing as sepa-
rate and easily replaceable assembly units.

An'integral part of the injection device is the governor, ensuring its cor-
rect function in dependence on revolutions and engine load. The device
M. offers a mechanical governor in the form; an all speed governor
and min.-max. speed governor. As may be required the governor can
be equipped with a negative and positive corrector, they give broad
possibilities of shaping the delivery characteristics of the injection pump.
The easily accessible adjusting element of the governor allows easy and
perfect adjustment.

For turbocharged engines the governor can be complemented with an
overpressure pneumatic corrector which serves to correct the injected
quantity in dependence on the air pressure in the filling passage of the
engine and at the same time prevents increase of the fuel delivery (and
by that engine smoke) during fast acceleration. The overpressure correc-
toris controlled by a solenoid. The solenoid s energized altogether with
the engine starter - in this case the solenoid disengages the overpressure
corrector - the rack s free for the start position. After starting the engine
the solenoid is de-energized and the overpressure corrector is engaged

soucast vstfikovaci soupravy doddvéna fada pridavnych zafizen:

- Startovaci zaffzeni - vyfazuje pretlakovy korektor z ¢innosti
a umoznuje tak pesunutf requlacnf tyce vstfikovaciho cerpadla
do polohy urcené pro start motoru. Zfizeni je ovlddano elektro-
magnetem pro napéti 12V nebo 24V.

- Nezévislé stopovaci zafizeni - pomoci stopovaci paky umoziije
toto zafizeni, nezdvisle na okamZitém reZimu motoru,
presunout requlacni ty¢ vstiikovaciho cerpadla do polohy STOP
Zaffzeni je ovidddno rucné nebo stopovacim elektromagnetem
pro napéti 12V nebo 24V,

- Stavitelny doraz volnobéhu - doraz ovlddaci paky v poloze, kterd
odpovidd volnobéznému rezimu motoru.

- Start z polohy volnobéh - pii poloze ovlddaci paky na dorazu
volnobéhu presouva toto zafizenf requlacnity¢ Cerpadla do
polohy START a umoznuje tak start motoru bez seslapnutf
plynového pedalu.

to function (the rack position is controlled by the boost air pressure).
Solenoids are available for 12 and 24 VDC rated voltage.

For injection devices M.i a new feed pump has been assigned, which
suits the requirement of higher quantity of delivered fuel by higher coun-
ter pressure. The pump is offered without a coarse filter, integrated into
the pump body. As an alternative, part of the feed pump is assembled
asahand pump.

As part of the injection devices to increase technical facilities and user
comfort, a range of additional equipment is delivered:

- Independent stop device - this equipment allows users, by using the
stop lever, independently of the immediate regime of the engine, to
move the injection pump’s control rod to the STOP position. The equip-
ment is controlled manually or by a stopping electromagnet for 12 or
24VDCvoltage.

- Adjustable idling stopper - stop of the control lever in the position cor-
responding to the idlling regime of the engine.

- Starting device - takes the overpressure corrector out of operation and

- Fixace vackového hfidele - zafizen umozniuje docasné zafixovat
vacku vstfikovaciho cerpadia v libovolné poloze. To usnadiuje
nastaveni zakladniho pocdtku vstriku pfi montdZi vstiikovaciho
Cerpadla na motor.

- Cerpadlo Mi méize byt vybaveno spinaci pro ovldddni systému
EGR (recirkulace vyfukovych plyni) v zévislosti na otdckdch
a zatizeni motoru. Spinace jsou elektronické se zabudovanymi
vykonovymi prvky a mohou bez dalsich pridavnych zafizenf
spinat elektromagneticky ventil EGR. Reseni je zajimavé svou
jednoduchostf a nevyZaduje Zadnou vazbu na systém vozidla.
Cerpadla Mi s takovymito spinaci jsou zndma pod oznacenim
MERCER.

by this allows the control rod to be moved to the position for engine start.
The device is controlled by an electromagnet for 12 or 24VDC voltage.

- Start from the idle position - this equipment allows the start positi-
on of the rack to be achieved by the throttle lever-idling automatically
- without depressing the pedal.

- Locking device of the camshaft - the equipment allows locking of the
injection pump’s camshaft in a previously agreed position with regard
to theoretical beginning of delivery of a selected basis injection unit. It
makes it easy o adjust the basic timing during assembly of the fuel inje-
ction pump on the engine.

- The pump Mi may be equipped with switches intended for control of
the EGR system (exhaust gas recirculation) in relation to speed and engi-
ne load. The switches are electronic, provided with power elements, able
to control the EGR electromagnetic valve without any other equipment.
The solution is attractive due to its simplicity; it does not require any con-
nection to the system of the vehicle, either. The pumps Miequipped with
those switches are called MERCER.



Technicka data

Emisni norma EURO IV /TIER Il
Zdvih pistu 12 (14) mm
Rozte¢ vstfikovacich sekef 27 mm
Priimér pistu 8-10mm
Pocet vstfikovacich sekef 3,4,56,8
Max. vstfikované mnozstvi paliva 270 mm?/zdvih
Maximalni otacky 2200 min”!
Maximalnf vstfikovacf tlak 100 MPa
Specifickd doddvka 35,3 mm’.grad”’
Norm EURO IV /TIER I
Piston stroke 12 (14) mm
Injection unit spacing 27 mm
Piston diameter 8-10mm
Injection units number 3,4,5,6,8
Max fuel delivery 270 mm?/stroke
Maximum speed 2200 min’!
Maximum injection pressure 100 MPa
Specific fuel delivery 35,3 mm’.grad”’




Vstrikovaci soupravy PV.A.j

B /50U to klasické fadové vstfikovaci soupravy osvédcené

konstrukce s vlastnim vackovym hridelem. Jejich posledni
provedeni oznacend indexem ,i* a ,J" jsou vyrdbéna jako
samoobsluznd, tzn. 7e jsou napojena na mazaci okruh vznéto-
vého motoru. To je umoznéno konstrukci vstiikovacf jednotky
zaru¢ujici minimalni prolindni paliva do olejové népIné vzné-
tového motoru.

Soupravy jsou standardné vybaveny vykonnym podavacim
Cerpadlem, spolehlivym requldtorem otdcek se spinacem
motorové brzdy. Ddle mohou byt vybaveny startovacimi pisty
umoznujicimi bezpecny start motor(i v extrémné nizkych tep-
lotnich podminkdch. Nahon vstfikovaciho cerpadla je opatfen
lamelovymi spojkami s moZnosti montdze automatického
pfesuvniku, ktery plynule méni predvstfik v zdvislosti na otd¢-
kdch motoru.

Podle pozadavk{i vyrobcli vznétovych motor(i je mozno tyto

vstiikovaci soupravy vybavit pfidavacem paliva, a to bud
mechanickym nebo hydraulickym, ktery cinné zamezuje
zneuzivani zvysené startovaci ddvky fidicem vozidla za chodu
motoru.

V' pfipadé potfeby je mozno na tyto vstfikovaci soupravy
namontovat i petlakovy korektor, ktery requluje mnozstvi
vstiikovaného paliva v zévislosti na tlaku vzduchu v sacim
potrubi, které doddvd turbodmychadlo.

Osvédcend konstrukce, tradice vyroby vstfikovacich souprav
velikosti A a moznost jejich vybavenf pfidavnymi zafizenimi
vytvaif z nich spolehlivé vyrobky svétové drovné.

Fuel injection devices PV.A.j

These size, A" fuel injection devices are in-line units charac-
terized by the 8-millimetre stroke of the plunger.

In the version with conventional clamping to the C.I. engine
cradle they are available as two- to twelve-cylinder units
bearing the type designation,,PV".

In the flanged version, they are made as two- to four-cylin-
der units bearing the type designation ,PP".

The latest models of these conventional, self-driven in-line
fuel injection devices of well tested design, identified by the
index ,i” and ,}", are the so-called service-less type, which
means that they are connected to the engine lubricating
system. This is enabled by the design of the pump elements
owing to which only a minimum amount of fuel can seep
into the oil filling the engine lubricating system.

The fuel injection devices are fitted as standard with an effi-
cient fuel feed pump and a dependable speed governor with
exhaust brake switch. Moreover, they can also be equipped

with starting plungers for trouble free start-up of the engi-
ne at extremely low temperatures. The driving moment is
transmitted from the engine to the fuel injection pump
camshaft via disc couplings which make it possible to use
the automatic injection advance device for step-less chan-
ging of the injection advance in dependence on the engine
speed.

On request of the C.I. engine manufacturers, these fuel inje-
ction devices can be equipped with an excess fuel device,
either mechanical or hydraulic, which effectively prevents
misuse of the increased starting delivery by the vehicle
driver.

It is also possible, if so required, to equip them with an
overpressure corrector which then regulates the delivered
amount of fuel in dependence on the pressure of the air
delivered by the supercharger (turbo blower) into the intake
manifold.

The well tested design, long experience in the manufacture
of fuel injection equipment, and the option of fitting the size
,A" fuel injection devices with auxiliary equipment makes
these products of the highest engineering standard.



Technicka data

Zdvih pistu 10mm
Roztec vstfikovacich sekcf 32mm
Primér pistu 6-9mm
Pocet vstfikovacich sekc 2-12

Max. vstfikované mnozstvi paliva 145 mm?/zdvih
Maximalni otacky 1350 min”!
Maximalnf vstfikovacf tlak 50 MPa
Specifickd doddvka 22,5 mm’.grad”’
Piston stroke 10 mm
Injection unit spacing 32mm
Piston diameter 6-9mm
Injection unit number 2-12

Max fuel delivery 145 mm?*/stroke
Maximum speed 1350 min”!
Maximum injection pressure 50 MPa
Specific fuel delivery 22,5 mm’.grad”’




Vstrikovaci soupravy PV.Z.i

B Vstfikovaci Cerpadla typu PV.Zi jsou nejvétsimi fadovymi vstfi-

kovacimi cerpadly s vlastnim vackovym hiidelem, kterd vyrdbi
Motorpal a.s. Jihlava. Viyrébéji se jako 6 a 8 vdlcovd, bez requldtoru.
Svou moderni konstrukci, samoobsluznym provedenim a vyso-
kymi provoznimi parametry se fadi mezi predni svétové vyrobky
ve své kategorii.

Oproti predeslym typm vykazuji fadu technickych zlepsent,
kterd zarucuji zvyseni tésnosti, spolehlivosti a zejména vyrazné
prodlouZeni Zivatnosti. Téchto vlastnostf bylo dosazeno zvétsenim
tuhosti skfiné, zavedenim monoblokovych vstfikovacich jednotek,
zesilenim zveddkového mechanismu a loZisek a zejména zapo-
jenim celého vstfikovactho Cerpadla na mazaci okruh motoru.
Dalsi prednostf je vyvedeni prepadu paliva, které prolne netésnosti
kolem pistu, mimo skiifi Cerpadla. Tim je zabrdnéno pronikdnf
paliva do olejové ndplné mazaciho okruhu morotu.

Pist s vdlcem tvoff celek, jehoZ jednotlivé dily nelze zaménit

zajiné. Na hornim konci valce je vytvofena pfiruba se dvéma ovdl-
nymi otvory, které slouzf k pfipevnéni jednotky do skfiné cerpada.
Natdcenim piiruby v rozsahu +7° je umoznéno sefizovani dodavky
paliva mezi jednotlivymi vyvody vstfikovactho cerpada.

Uvedené prednosti nového vstfikovactho cerpadla, pouZity kvalitni
materidl a povrchovd Uprava spolecné s pfesnou vyrobou vytvd-
fejf tak ze vstfikovacich cerpadel PV.Z.i. vyrobky vysoké technické
trovné a kvality, vhodné pro vznétové motory do maximdlniho
vykonu 190 kW/valec.

Fuel injection device PV.Z.i

The fuel injection pumps type PV.Z.i are the largest in-line inje-
ction pumps with their own camshaft, and are manufactured by
Motorpal, a.s. Jihlava. They have been manufactured as six and
eight-cylinder types. Their modern design, connection to the
engine lubricating system and high performance parameters,
rank them among the world’s best products in the category.
The numerous improvements that distinguish them from
previous types guarantee no leakages, operational reliability,
and long service life. The improvements include increased rigi-
dity of the pump housing, the use of integral pump elements,
strengthening of the tappet mechanism and bearings, and last
but not least, connection of the pump to the engine lubricating
system. Another favourable feature is the leading of waste fuel
that seeps past plungers outside the pump housing so that the
fuel cannot get into the lubricating ol circuit.

The matched plungers and barrels form units, the individual
parts of which are not interchangeable. The flange formed on

the top end of the barrel has two elliptical holes used for faste-
ning the pump element to the pump housing. This flange, which
can be rotated in the range of +7°, enables the adjustment of
fuel delivery of individual pump elements.

The mentioned improvements, the high-grade materials used
and the surface finish together with precision manufacture
make the PV.Z.i fuel injection pumps a product with a high
engineering standard and high quality suitable for use with C.I.
engines with maximum cylinder power of 190 kW.



Technicka data

Zdvih pistu 13- 14mm
Roztec vstfikovacich sekef 46 mm
Priimér pistu 16- 18 mm
Pocet vstfikovacich sekc 6-8

Max. vstiikované mnozstvi paliva 1300 mm’/zdvih
Maximalni otacky 1000 min”!
Maximdinf vstfikovaci tlak 100 MPa
Specifickd doddvka 99 mm?’.grad’!
Piston stroke 13- 14 mm
Injection unit spacing 46 mm
Piston diameter 16- 18 mm
Injection unit number 6-8

Max fuel delivery 1300 mm?*/stroke
Maximum speed 1000 min”!
Maximum injection pressure 100 MPa
Specific fuel delivery 99 mm’.grad’!




Vstrikovaci soupravy EPP.M

B Zpfisiujici se emisni predpisy platné pro soucasné vyrdbéné

vznétové motory vedou k poZadavku zdsadni inovace souprav
dopravujici palivo do spalovaciho prostoru motoru. Zatimco
pozadavek vysokého vstfikovactho tlaku Ize spinit mechanic-
kym cerpadlem s upravenou klasickou konstrukci, pozadavek
na proménlivy pocdtek vstfiku v zvislosti na okamZitém stavu
motoru Ize spinit pouze pomoci elektronicky fizenych requ-
lacnich prki. Pocdtek dodévky paliva a jeji velikost je potom
urcena Fidicim programem, v jehoz paméti je uloZeno rozsahlé
pole hodnot optimdInich pro jednotlivé provozni stavy motoru.
Ridici jednotka miize mimo svou zékladnf funkdi plnit i funkci
bezpecnostnf a diagnostickou.

Vstfikovaci cerpadlo se vyznacuje mohutnou konstrukci,
kterd umoziuje praci s velmi vysokymi vstfikovacimi tlaky
dosahujicimi hodnot 180 MPa (1800 bar). Protoze koncepce
Cerpadla vychdzi z dosavadnich fadovych cerpadel, je mozné

toto Cerpadlo montovat na soucasné motory bez tprav nebo
pouze s malou Gpravou v rozvodovém mechanismu motoru.
Pfipojovaci rozméry Cerpadla, pfivodu a pfepadu paliva
a mazactho oleje jsou shodné s béznymi typy soucasné uziva-
nychvstfikovacich cerpadel. Vstfikovacijednotkyjsou vybaveny
elektromagnetem ovladanym prostednictvim  elektronické
fidici jednotky, kterd je obvykle uloZena v blizkosti motoru na
ramu vozidla a je s cerpadlem spojena vhodnym kabelovym
svazkem. Skffrika je vybavena mozZnosti chlazeni ECU moto-
rovym palivem.

Elektronicka fidici jednotka (ECU) Fidi elektromagnet vstfiko-
vaci jednotky a monitoruje:

- polohu vackového hfidele vstiikovaciho cerpadla

- polohu klikového hfidele motoru

- teplotu motoru

Fuel injection devices EPP.M

The more stringent emission requlations applicable to cur-
rently manufactured diesel engines have led to the need for
fundamental innovation of the system that delivers fuel to the
engine’s combustion chamber. While the requirement for higher
injection pressure can be met by a mechanical injector with a
modified conventional design, the requirement for variable ini-
tial injection depending on instantaneous engine conditions can
be met only by electronically controlled devices. The initial fuel
delivery and its size are then determined by a control program
with a memory storing an extensive array of values, optimal for
different operating states of the engine. In addition to its funda-
mental function, the control unit can also perform safety and
diagnostic functions.

The injector is characterised by a robust construction which
allows work with very high injection pressures reaching values
of up to 180 MPa (1800 bar). Because the concept is based on so
far manufactured in-line injectors, these injectors can be fitted

to contemporary engines without any modification, requiring
only a minor alteration of the engine’s valve gear mechanism.
Fitting dimensions of the injector, the fuel delivery and bypass
as well as the lubrication oil supply are identical to those in
standard models of currently used injectors. The injector units
are equipped with an electro-magnet controlled by an electro-
nic control unit. This device is usually installed near the engine
on the vehicle’s chassis, and is connected to the injector by a
suitable cable harness.

The electronic control unit (ECU) has a printed circuit board with
electronic circuits and a microprocessor. The ECU is installed in a
suitable metal case meeting applicable standards for electrical
covers of equipment installed near engines. The case has provision
for cooling the ECU with engine fuel. For input of the monitored
parameters, the case is equipped with two multi-blade connec-
tors. One is used to connect sensors and engine action compo-
nents; the other s used to connect to the vehicle’s wiring system.

- teplotu paliva

- teplotu okolniho vzduchu

- teplotu plnicfho vzduchu

- tlak plnicfho vzduchu

- polohu akceleracniho pedalu.

Je k ni mozné pfipojit dalsf snimace podle poZadavku zdkaz-
nika, doplfiujici informace o provozu motoru a vozidla.

ECU Ize propojit s PC a pomocf origindiniho vyvojového SW
odladit a nastavit optimdlni parametry vstfikovaci soupravy
7 hlediska vykonu motoru, mémé spotfeby paliva a minima-
lizace vyfukovych exhalaci, a to pro libovolny pracovni rezim
motoru.

SW elektronické fidicijednotky obsahuje kromé vlastniho fidiciho
programu pro ovlddani motoru i vlastnf diagnosticky program
umoziujici snadnou identifikaci pfipadné mimofddné zdvady
v systému tvofeného motorem a vstfikovacim zafizenim.

The following components are connected to the ECU through the
connectors and cable hamess:

- Injector camshaft position sensor

- Engine crankshaft position sensor

- Engine temperature sensor

- Fuel temperature sensor

- Ambient air temperature sensor

- Intake air temperature sensor

- Intake air pressure sensor

- Accelerator pedal position sensor

- Injector unit's electro-magnet

- Other optional sensors as per client's requirements, to supple-
ment the engine and vehicle operating data

The ECU can be connected to a PCand, using uniguely developed
SW, tuned up and the injection system parameters set to optimise
the engine output and minimise specific fuel consumption and
exhaust emissions for any engine operating regime.

K ECU je rovnéZ doddvan specidini SW, ktery umoZiuje
zdznam a vyhodnoceni vstupnich a vystupnich proménnych
pfi jizdnich zkouskach motoru (vozidla) v etapé vyvoje.

In addition to the actual engine management program, the
electronic control unit software contains a diagnostic program
which allows any potential defects in the engine-injector system
to be easily identified.

Furthermore, the ECU is supplied with special SW which allows
input and output variables to be logged and evaluated in engine
(vehicle) test drives during the development stage.



Technicka data

Emisni norma EUROIV/TIER IV
Roztet vstfikovacich sekc 45mm
(harakteristika Elektronicky fizené fadové vstfikovaci cerpadlo s vlastnim vackovym hfidelem

Pracovni medium

motorova nafta

Vlykon motoru do 35 kW/vdlec

Pocet vstiikovacich jednotek 3,4,56,8

Otdcky cerpadla max. 1500 min™!, maximalni otdcky jsou ddny vypoctem v zavislosti na tvaru pouZité vacky,
jmenovité otdcky musi byt asi 0 20% nizsi

Primér pistu 10 mm

Zdvih pistu 15mm

Vistfikované mnozstvi max. 180 mm?/zdvih

Maximaini vstfikovacf tlak 180 MPa

Upevnéni na motor

pomoci 4-otvorové priruby (PP), je mozné i proveden s upinanim na rovinnou plochu (PV)

Pohon Cerpadla

PP - ozubené kolo, PV - lamelovd spojka

Technical data

Norm EUROIV/TIER IV

Injection unit spacing 45 mm

Characteristic Electronically controlled, in-line injector with own camshaft

Work medium Diesel fuel

Engine output Up to 35 kW/cylinder

Number of injection units 3,4,5,6,8

Injector speed Max. 1500 rpm; maximum speed is determined by a calculation taking into account

the shape of the used cam; nominal speed must be approx. 20% lower

Piston diameter

10mm

Piston stroke 15mm
Injected quantity Max. 180 mm?/stroke
Maximum injection pressure 180 MPa

Mounting on engine

By four-hole flange (PP), optional mounting on a flat surface (PV)

Pump drive

PP — gear wheel, PV — plate clutch
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Vstrikovaci cerpadla

B /2 vyrobnim programu Motorpalu zaujimaji vyznamné misto

ysttikovaci Cerpadia typu PC a PR. Jsou to Cerpadla s cizim poho-
nem, tzn. nemaji viastni vackovy hiidel. Vstfikovaci cerpadla PC se
od vstfikovacich cerpadel PR odlisuji tim, Ze nemaji viastni zveddk
s kladkou. Vyrdbéji se vesmés v jednovdicovém proveden. Tim md
kazdy vdlec motoru viastni vstfikovaci cerpadlo. Vstrikovaci Cer-
padla typu PR jsou vice jak z jedné poloviny zapusténa do skiiné
vznétového motoru.

Oblast pouZiti vstikovacich cerpadel PC a PR je velmi rozsdhld.
Sahd od malych vznétovych motoril pro zemédélskou malovyro-
bu s vykonem cca TkW/vdlec, aZ po motory staciondrni, drdzni
a lodni, pracujici i na tzkd paliva a disponuji vykonem okolo
500kW/vdlec. Mimo to tato vsttikovaci cerpadla nachdzejf uplat-
néni i v rdznych primyslovych odvétvich, napi: pro vstfikovdni
paliva do peci, mazdni cyklicky zatiZenych trecich ploch apod.
VSechny velikosti vstfikovacich cerpadel PC mohou byt doddvdny

Injection pumps

There are several sizes of PC and PR pumps in the Motorpal Pro-
duction Program. There are pumps, driven from outside means,
there is no camshaft. PC pumps differ from the PR type by having
their own tappet with roller. They are manufactured in sing-
le-cylinder form. Thus each of the engine cylinders has its own
injection pump. Only the smallest of them, PR2M and PR2K are
manufactured in two-cylinder form as well. In addition, more
than a third of the PR type of injection pumps is built into the
engine body.

The field of use for PCand PR pumps use is very wide — from small
engines for agricultural small-scale production with 1 kW/cylin-
der power output up to Stationary engines, marine propulsion
and railway engines, operating even with heavy fuels and having
500 kW/cylinder power output. On top of that, these pumps find
use even in industrial branches, for example, for fuel injection into
a blast furnace, cyclically loaded friction surface lubrication, etc.
All the PC pump sizes can be supplied with a different flange, fuel

v riizném provedeni upeviiovaci ptiruby, umisténi piivodu paliva,
montdZniho okénka apod. Vstiikovaci cerpadla novéjsi konstrukce
mohou byt osazovdna pisty riznych priméri a tvarii jejich hiav.
To umoZiuje lepsf startovatelnost vznétovych motord na priibéh
hofenf paliva. Vhodnou kombinaci velikosti cerpadla, jeho prove-
denf a sprdvnou volbou priméru pistu, je zajisténo optimdin pri-
zplisobeni vstfikovaciho Cerpadla kaZdému vznétovému motoru.

inlet placing, assembly opening, etc. The newer design of these
pumps can handle pistons with various diameters and shaping
of their top part (piston head). This enables better starting of the
engines in tricky climatic conditions and better covering of engi-
ne producers’ requirements concerning fuel burning. So with the
right pump size, its form and the right piston diameter, the opti-
mal adaptation of the injection pump for each particular engine
s ensured.

Vstrikovaci cerpadio PC1M

Vstfikovaci cerpadla typu PCIM jsou jednovélcovd cerpadla bez
vlastniho ndhonového mechanismu. Cerpadla jsou konstruovéna
tak, Ze jejich zdstavbové rozméry jsou shodné s rozméry dnes
velmi rozsffenych vstfikovacich cerpadel velikosti Q. Jejich vyko-
nové parametry vsak Cerpadla velikosti Q vyznamné prekondvajf
a mohou tedy byt pouZita pro modernizované verze starsich
motorli bez nutnosti zdsadnich zmén hnaciho a requlacniho
mechanismu. Cerpadla PCTM mohou byt pouZita pro motory
s vykonem do 20 kW na valec.

Pracovni pist vstfikovaciho cerpadla mdZe byt vybaven specidinf
(pravou, kterd zajistuje zménu pocdtku vstfiku v zdvislosti na otd¢-
kdch i zatiZzeni motoru. Tato (prava vyznamné pozitivné ovliviiuje
ekologické vlastnosti motoru. Regulace doddvaného mnozstvi
je zajisténa mechanicky pomoci regulacni tyce a samostatnym
requldtorem. Reguldtor i requlacni ty¢ musf byt soucdsti motoru.
Vackovy hfidel vybaveny vhodnou vackou pro pohon cerpadia

musf byt soucésti motoru. Pfenos pohybu vacky na pist vstfiko-
vactho Cerpadla je zajistén zveddkem s kladkou, ktery je doda-
vdn jako piislusenstvi vstfikovaciho Cerpadla. Zveddk miiZe byt
v klasickém nebo tzv. hydraulickém provedent. Hydraulicky zvedak
mé zastavény mechanismus, ktery soucinnosti s vhodnym fidicim
hydraulickym obvodem motoru, mize ménit pocdtek vstfiku
Cerpadla. Tato funkce je vyuZivdna zvldsté pfi startu studeného
motoru.

PCIM Injection pump

Injection pumps of type PCIM are single-cylinder pumps
without their own driving mechanism. The pumps are designed
in such a way that their dimensions are compatible with the
dimensions of (today widely used) injection pumps of size Q.
However, their performance parameters are much better than
the parameters of the Q-size types, o you can use them for
modernised versions of older engines while no big modifications
of the drive and regulation mechanisms are needed. The PCTM
pumps may be used for engines up to 20 kW per cylinder.

The working piston of the injection pump may be designed in
such a way that the starting point of the injection process may
be modified in relation to the speed and to the engine load. The
modification significantly and positively affects the ecologi-
cal parameters of the engine. Regulation of the fuel supplied
is provided mechanically, by means of a requlating rod with a
separate regulator. The regulator and the requlating rod must
be integrated into the engine. The camshaft equipped with a

cam suitable for the pump drive must be a part of the engine as
well. The transfer of the motion of the cam to the piston of the
injection pump is provided via a jack with a pulley, supplied as
accessories to the injection pump. The jack may be a standard or
so-called hydraulic type. The hydraulic jack is completed with a
mechanism that (in accord with a suitable control hydraulic cir-
cuit) may modify the starting point of the injection. The function
is used especially when starting cold engines.



Technicka data

Emisni norma

EUROIN

(Charakteristika

Jednovélcové vstfikovaci Cerpadlo s mechanickou regulaci

Pracovni medium

Motorové nafta podle EN 590

Vykon motoru

Do 20 kW na vélec

Upevnéni na motor

Dvouotvorovd pfiruba (2x @9, rozte¢ 64 mm)

Pohon Zvedak s kladkou pohdnény vackou umisténou v motoru
Zdvih pistu Max. 12 mm

Priimér pistu Max. 9mm

(hod regulacnf tyce 185mm

Maximalnf vstfikovacf tlak 100 MPa (1000 bar)

Maximalnf otacky motoru 2800 min' (podle tvaru hnacf vacky)

Pfivod a odvod paliva Otvory M12x1,5

Hmotnost 1,5kg

Emission standard EUROIIN

Characteristics Single-cylinder injection pump with mechanic requlation
Working medium Diesel oil in compliance with EN 590

Engine output Up to 20 kW per cylinder

Fixed to the engine with

Double-hole flange (2x @9, pitch 64 mm)

Drive

Jack with a pulley, driven with a cam builtinto the engine

Piston stroke Maximum 12 mm
Piston diameter Maximum 9 mm
Regulating rod 185mm
Maximum injection pressure | 100 MPa (1000 bar)

Maximum engine speed

2800 rpm (depending on the shape of the cam)

Fuel supply and transfer

Holes M12x1,5

Weight

1,5kg




VUstrikovaci cerpadia PC1C.g, PC1X.g, PC1Y.g

B Vstiikovaci Cerpadla typu PC, provedeni g jsou jednovalcova
Cerpadla bez vlastniho ndhonového mechanismu (vackového
hfidele). Jsou urcena pro vétsf typy vznétovych motorti drdZnich,
lodnich a staciondmich.

Pro pouziti na vznétovém motoru je nezbytné, aby byl tento
motor vybaven vlastnim vackovym hfidelem s piislusnym zve-
dakovym mechanismem, jehoZ setrvacné sily jsou eliminovany
pruzinou.

Pro svoji jednoduchost, spolehlivost a nendrocnost na zastavény
prostor se pres svoje, dnes jiz prekonané parametry, stale udrzujf
ve vyrobnim programu Motorpal, a.s. Hlavnim znakem jejich
koncepce je utésnénf vysokotlaké casti hrdlem Sroubenf, zasrou-
bovanym piimo do télesa vstfikovactho cerpadla.

Jednovdlcovd vstiikovaci Cerpadla PC1Cqg, PCTX.g, PC1Yg
se vyznacuji jednoduchou obsluhou a provozni spolehlivosti.

Injection pumps PC1C.g, PC1X.g, PC1Y.g

BRS The fuelinjection pumps of type PC, form,,g" are single-cylinder
pumps without proper drive (camshaft). They are intended for
larger sizes of railway, ship and stationary engines. For exploi-
fation by combustion ignition engines, it is necessary for the
engine to have been provided with a proper camshaft drive and
a corresponding roller tappet, whose powers of inertia are coun-
terbalanced by a spring.

Thanks to its simplicity, reliability and low demands on the
built-in Diesel engine area, Motorpal keeps producing these
pumps, although their output parameters are nowadays out
of date. Significant for its construction is the high pressure
part tightness arranged by the pipe union neck screwed down
immediately into the injection pump housing.

The single-cylinder injection pumps PC1C.g, PCTX.g and PCTY.g
are characterized by simple maintenance and reliability.



Technicka data

Typ PC1C.g PCiX.g PC1Y.g

Pro max vykon motoru 180 kW/vdlec 250 kW /vélec 300 kW/vélec
Provedeni s litinovym télesem s litinovym télesem s litinovym télesem
Pocet vdlcl 1 1 1

Vistfikované palivo

motorova nafta

motorova nafta

motorova nafta

Zplisob upevnénf 2 otvorovd priruba 4 otvorovd piiruba 4 otvorovd piiruba
Pohon zvacky motoru pres zveddk s kladkou | z vacky motoru pres zveddk s kladkou | z vacky motoru pres zvedak s kladkou
Stoupdnfregulacnf hrany 40 mm 60 mm 80 mm
Zdvih pistu 15mm 20mm 27 mm
Prlimér pistu 14;16; 18 mm 16; 18; 20; 22 mm 20;22; 25; 27; 30 mm
Chod regulacnf tyce 36 mm 46 mm 60 mm
Maximalnf otacky * 750 min”! 400 min” 300 min”!
Max vstiikovacf tlaky 80 MPa 80 MPa 80 MPa
Hmotnost 5.8kg 10,9 kg 15,7 kg
Rozméry 150x125x217,5 mm 162 x 100 x 281 mm 185 x 225 x 350 mm
* Maximdini otdcky jsou omezeny dynamickymi viastnostmi ndhonového mechanismu vstfikovaciho cerpadia.
Type PC1C.g PC1X.g PC1Y.g
For maximum engine output 180 kW/cylinder 250 kW/cylinder 300 kW/cylinder
Form alloy housing alloy housing alloy housing
Number of cylinders 1 1 1
Injection fuel Diesel ol Diesel oil Diesel oil
Attachment kind 2 hole flange 4 hole flange 4 hole flange
Drive from camshaft through the roller tappet | from camshaft through the roller tappet | from camshaft through the roller tappet
Lead of helix 40 mm 60 mm 80 mm
Piston stroke 15mm 20 mm 27 mm
Piston diameter 14;16; 18 mm 16;18;20; 22 mm 20;22;25; 27;30 mm
Requlating bar extension 36mm 46 mm 60 mm
Maximum speed * 750 min”! 400 min” 300 min”!
Max injection pressures 80 MPa 80 MPa 80 MPa
Delivered quantity see survey see survey see survey
Weight 58kg 109kg 15,7 kg
Dimensions 150x 125 217,5mm 162 x100x 281 mm 185 x 225 x 350 mm

* The maximum revolutions are limited by driving mechanism type of injection pump.




Vstrikovaci cerpadia PC1C.m, PC1X.m

B PoZadavky na soustavné snizovani mérné spotfeby paliva

u vznétovych motord, zvySovanf provozni spolehlivosti a Zivot-
nosti, ekologické pozadavky na snizovani tvorby Skodlivych
emisf, spolu s poZadavky na spalovani méné hodnotnych paliv
a ropnych produktdl, vyZadujf kvalitativné dokonalejsi vstfiko-
vani paliva.

Proto Motorpal vyvinul jednovalcovd vstfikovaci cerpadla pro-
vedenf ,m", kterd jsou poslednim vyvojovym stupném v této
oblasti. Jsou to vstfikovaci Cerpadla s monoblokovymi pisty
a vdld. U téchto Cerpadel je valec v homf Cdsti téméf uzavien,
coz pfispivd ke zvyseni jeho tuhosti, snizeni deformaci vysokymi
vstikovacimi tlaky a tim ke snizenf mnozstvi paliva prolnutého
mezi pistem a vdlcem béhem vstfikovaciho procesu.
Vstfikovacimu tlaku je vystavena pouze jedna tésnici plocha,
¢imz nebezpeci netésnosti vysokotlaké Casti je snizeno na mini-
mum. Vsechna vstfikovaci cerpadla jsou opatfena rovnotlakymi

vytlacnymi ventily a pisty s proménnym stoupanim requlacnf
hrany. VV zavislosti na natocenf pistu se méni nejen velikost
dodavky paliva, ale i pocatek vstfiku. Tim je zabezpeceno snizenf
Skodlivych emisi a spolehlivé spinéni soucasnych i pfipravova-
nych exhalacnich predpist.

Pist s valcem mize byt rovnéz mazan jemné filtrovanym
tlakovym olejem. Prolnuté palivo je odvadéno mimo prostor
vstiikovactho cerpadla.

Koncepce téchto vstfikovacich cerpadel dovoluje jejich provoz
i na tézkd paliva a dosazenf vstfikovacich tlaki 150 MPa.

Injection pumps PC1C.m, PC1X.m

The requirements on systematic reduction of the fuel consump-
tion by compression ignition engines and the raising of relia-
bility and service life by pump exploitation, ecological require-
ments on air pollution reducing together with requirements on
combustion of less valuable fuels and other oil products claim
qualitive higher fuel injection.

The requirements for systematic reduction of fuel consumpti-
on by compression ignition engines and raising the reliability
and service life by pump exploitation, ecological requirements
for reducing air pollution together with requirements for com-
bustion of less valuable fuels and other oil products demand a
qualitative higher fuel injection.

That is why Motorpal has developed single cylinder pumps
in form ,m"- the last technical degree in this field. These are
monoblock fuel injection pumps. By these pumps there is an
almost closed cylinder in the upper part which helps to enhance
its rigidity, to reduce the deformation caused by high injection

pressures and thus to prevent fuel leakage around the piston and
cylinder during fuel injection. Toward the injection pressure one
sealing surface is exposed only, so that the danger of looseness
in the high pressure part is reduced to a minimum. Al injection
pumps are provided with constant-pressure delivery valves and
pistons with variable lead of helix. The delivery fuel quantity
depends on the piston position, and on the injection beginning
as well. This is a way to reduce air pollution and to meet current
and future ecological regulations.

The piston and cylinder can be lubricated with fine pressure oil.
The leaking fuel is fed out of the injection pump area. The con-
struction of these pumps enables the exploitation of heavy oils
and injection pressures of 150 MPa to be reached.



Technicka data

Typ PC1C.m PC1X.m
Pro max vykon motoru 125 kW/vdlec 250 kW/vdlec
Provedeni s litinovym télesem s litinovym télesem

Pocet valcil

1

1

Vistfikované palivo

motorovd nafta, tézkd paliva

motorovd nafta, té7kd paliva

Iplisob upevnéni 2 otvorova pfiruba 4 otvorovd piiruba

Pohon z vacky motoru pres zveddk s kladkou 7 vacky motoru pies zveddk s kladkou
Stoupdnfregulacnf hrany proménné proménné

Zdvih pistu 18 mm 22 mm

Priimér pistu 16;18;20; 22 mm 20;22;25mm

(hod regulacnf tyce 36 mm 46mm

Maximalnf otacky * 600 min' 400 min”!

Max vstfikovacf tlaky 150 MPa 150 MPa

Hmotnost 118 kg 16kg

Rozméry 100x 150 x 282,5 mm 162x 160 % 302,5 mm

* Maximdini otdcky jsou omezeny dynamickymi viastnostmi ndhonového mechanismu vstfikovaciho Cerpadla.

Type PC1C.m PC1X.m
For maximum engine output 125 kW/cylinder 250 kW/cylinder
Form alloy housing alloy housing

Number of cylinders

1

1

Injection fuel Diesel oil, heavy oils Diesel oil, heavy oils
Attachment kind 2 hole flange 4 hole flange
Drive from camshaft through the roller tappet from camshaft through the roller tappet
Lead of helix changeable changeable
Piston stroke 18 mm 22 mm

Piston diameter 16;18;20; 22 mm 20;22;25mm
Requlating bar extension 36mm 46 mm
Maximum speed * 600 min' 400 min’!

Max injection pressures 150 MPa 150 MPa
Delivered quantity see survey see survey
Weight 11,8kg 16 kg
Dimensions 100 x 150 x 282,5 mm 162 x 160 x 302,5mm

* The maximum revolutions are limited by driving mechanism type of injection pump.




Ustrikovaci cerpadla PC1C.j, PC1Y.h, PR1X.h

B Tato vstfikovaci cerpadla jsou predstaviteli v soucasné dobé

nejrozsitenéjsi fady vstfikovacich cerpadel velikosti C, X, Y.
Vysokotlaky prostor téchto vstfikovacich cerpadel je utésnén
hrdlem, pfitazenym pomoci Ctyfhrané pfiruby svorniky. To spolu
s konstrukci sedel vytlacnych ventill, omezujici deformace
vdlcli, hydraulicky vyvézenymi pisty a chlazenim cerpadel pro-
tékajicim pinicim palivem, umoziuje provoz i na tézkd paliva pfi
vstiikovacim tlaku 110 MPa.

Pist s vélcem téchto vstfikovacich cerpadel mlize byt mazan
jemné filtrovanym tlakovy olejem.

Nejsou-Ii vstfikovacf cerpadla typu PC a PR této fady pfipojena
na tlakovy mazaci okruh vznétového motoru, Ize Sroubenf pro
pfivod oleje k pistu s vélcem vyuZit pro odpad paliva, prolnutého
viili mezi pistem a vdlcem, mimo prostor cerpadla (standardné
je toto palivo odvddéno vyvrty do plniciho prostoru vstfikova-
ctho Cerpadla).

U zapusténych vstfikovacich cerpadel PR1X.h je prolnuté palivo
odvddéno mimo vstfikovaci cerpadlo standardné.

Injection pumps PC1C.g, PC1X.g, PC1Y.g

The fuel injection pumps of type PC, form,,g" are single-cylin-
der pumps without proper drive (camshaft). They are inten-
ded for larger sizes of railway, ship and stationary engines. For
exploitation by combustion ignition engines, it is necessary
for the engine to have been provided with a proper camshaft
drive and a corresponding roller tappet, whose powers of
inertia are counterbalanced by a spring.

Thanks to its simplicity, reliability and low demands on the
built-in Diesel engine area, Motorpal keeps producing these
pumps, although their output parameters are nowadays out
of date. Significant for its construction is the high pressure
part tightness arranged by the pipe union neck screwed down
immediately into the injection pump housing.

The single-cylinder injection pumps PC1C.g, PC1X.g and PCTY.
q are characterized by simple maintenance and reliability.



Technicka data

Typ PC1C,j PC1Y.h PR1X.h

Pro max vykon motoru 192 kW/vdlec 368 kW /vélec 200 - 300 kW /vdlec
Provedeni s litinovym télesem s litinovym télesem s litinovym télesem - zapusténé
Pocet vdlcl 1 1 1

Vistfikované palivo

motorovd nafta, té7kd paliva

motorova nafta, tézkd paliva

motorovd nafta, té7kd paliva

Pohon zvatky motoru pres zveddk s kladkou | z vacky motoru pres zvedak s kladkou 7 vacky motoru

Stoupdnfregulacnf hrany 40mm 80mm 70 mm

Zdvih pistu 15mm 27 mm 22 mm

Prlimér pistu 14;16; 18; 20; 22 mm 25;27;30mm 20;22;25mm

Chod requlacnf tyce 36 mm 60 mm 40mm

Maximalnf otacky * 650 min”’ 250 min”! 400 min”

Max vstfikovacf tlaky 110 MPa 110 MPa 110 MPa

Hmotnost 8,1kg 19,9 kg 32kg

Rozméry 150x 127 x 259,5 mm 182x235x378 mm 164 x 175 x 402 mm
* Maximdini otdcky jsou omezeny dynamickymi viastnostmi ndhonového mechanismu vstfikovaciho cerpadia.

Type PC1Cj PC1Y.h PR1X.h

For maximum engine output 192 kW/cylinder 368 kW/cylinder 200 - 300 kW/cylinder

Form alloy housing alloy housing cast iron housing built-in

Number of cylinders 1 1 1

Injection fuel Diesel oil, heavy ils Diesel oil, heavy oils Diesel oil, heavy oils

Drive from camshaft through the roller tappet |from camshaft through the roller tappet from camshaft

Lead of helix 40 mm 80 mm 70 mm

Piston stroke 15mm 27 mm 22 mm

Piston diameter 14;16;18; 20; 22 mm 25;27; 30 mm 20;22;25mm

Regulating bar extension 36mm 60 mm 40 mm

Maximum speed * 650 min”’ 250 min”! 400 min”

Max injection pressures 110 MPa 110 MPa 110 MPa

Delivered quantity see survey see survey see survey

Weight 8,1kg 19,9kg 32kg

Dimensions 150% 127%259,5mm 182x235x378 mm 164 x 175 x 402 mm

* The maximum revolutions are limited by driving mechanism type of injection pump.
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Vstrikovaci cerpadio EPC1M

B Zpfisnujict se emisni predpisy platné pro soucasné vyrabéné vzné-

tové motory vedou k pozadavku zasadni inovace souprav dopra-
vujici palivo do spalovaciho prostoru motoru. Zatimco pozadavek
vysokého vstfikovaciho tlaku Ize splnit mechanickym cerpadlem
s upravenou klasickou konstrukcf, pozadavek na proménlivy poca-
tek vstfiku v zdvislosti na okamzitém stavu motoru Ize splnit pouze
pomoci elektronicky fizenych requlacnich prvkd. Pocdtek doddvky
paliva a jeji velikost je potom urcena fidicim programem, v jehoZ
paméti je uloZeno rozsahlé pole hodnot optimalnich pro jednotlivé
provozni stavy motoru. Ridici jednotka méize mimo svou zékladni
funkdi pinit i funkci bezpecnostni a diagnostickou.

Jednovdlcové vstfikovaci cerpadia EPCIM jsou jednou z moznych
provedenf popsaného vstfikovaciho systému.

Vistfikovaci cerpadla EPCTM jsou Cerpadla bez viastniho ndhonové-
ho mechanismu. Jsou konstruovdna tak, aby jejich zastavbové roz-
méry byly shodné s rozméry dnes velmi rozsitenych vstfikovacich

Cerpadel velikosti Q. Diky tomu je mozné cerpadla pouZit, mimo
novych aplikaci, také pro modernizaci starsich motor(i pouziva-
jicich vstfikovacf cerpadla velikosti Q a to bez nutnosti zdsadnich
zmén bloku motoru a hnactho mechanismu. Vstfikovaci cerpadla
jsou vybavena fidicim ventilem ovlddanym elektromagnetem.
Okamzik a délka sepnuti elektromagnetu urcuje pocdtek vstfiku
a doddvané mnozstvi. Elektromagnet je fizen prostiednictvim
elektronické fidici jednotky (ECU). Ta je obvykle uloZena v blizkosti
motoru na ramu vozidla a je s cerpadlem spojena vhodnym kabe-
lovym svazkem. Cerpadla PCIM mohou byt pouZita pro motory
svykonem do 20 kW na vdlec.

Ndhon vstfikovaciho Cerpadla musf byt zajistén vackovym hiide-
lem vybavenym vhodnou vackou pro pohon cerpadia. Vackovy
hfidel musi byt soucasti motoru. Pfenos pohybu vacky na pist
vstrikovaciho Cerpadla je zajistén zveddkem s kladkou, ktery je
doddvdn jako pislusensti vstfikovaciho cerpadla.

EPCIM Injection pump

Ever more demanding emission regulations valid for presently
manufactured diesel engines have led to requirements for fun-
damental innovations of the units transporting the fuel in the
operating space of the engine. While the requirement for high
injection pressure may be met by means of a mechanical pump
with modified standard design, the requirement for variable star-
ting point related to the conditions of the motor at any given time
may be fulfilled only by means of electronically controlled requla-
ting devices. The starting point of the fuel supply and the supply
itself is given from a control program, whose memory consists of
a huge field of values that are optimized for individual operating
conditions. The control unit may (in addition to the basic function)
be used as a safety and diagnostic unit as well.

EPCIM single-cylinder injection pumps are just one of various
types of injection systems.

The EPCTM injection pumps are pumps without their own drive
mechanism. They are designed in such a way that their dimen-

sions are compatible with the dimensions of (today widely used)
injection pumps of size Q. Besides new applications, it is possible
to use these units for the modernisation of older engines with
injection pumps of size Q, with no need for fundamental changes
to the engine body and drive mechanism. The injection pumps are
equipped with a control valve that is controlled by an electromag-
net. The very moment and the electromagnet switching period
then determine the beginning of the injection process and the
volume supplied. The electromagnet is controlled by an electro-
nic control unit (ECU). The unit is usually located near the engine,
on the chassis; it is connected to the pump by means of a cable
bunch. The PCIM pumps may be used on engines up to 20 kW
per cylinder.

The drive of the injection pump must consist of a camshaft with a
suitable cam for the given pump. The camshaft is integrated into
the engine. The transfer of the motion of the cam to the piston of
the injection pump is provided via a jack with a pulley, supplied as

Cerpadlo EPCIM e jednou z moznych verzi jednovélcového
Cerpadla. Na zakladé této varianty je mozné odvodit jind provedenf
podle potieb zékaznika a rozmérovyich dispozic motoru. Cerpadia
mohou byt napfiklad v tzv. zapusténém proveden s vlastnim
zveddkem — EPRTM.

accessories to the injection pump.

The EPCIM pump is one of various versions of single-cylinder
pumps. Other variants may be derived on request, depending on
engine dimensions. For example, the pumps may be of so-called
sunk-in type with their own jack — EPRTM.



Technicka data

Emisni norma

EUROIII

(Charakteristika

Jednovalcové vstfikovaci Cerpadlo s elektronickou requlacf

Pracovni medium

Motorova nafta podle EN 590

Vykon motoru

Do 20 kW na valec

Upevnéni na motor

Dvouotvorovd priruba (2x @9, rozte¢ 64 mm)

Pohon Zvedak s kladkou pohdnény vackou umisténou v motoru
Zdvih pistu Max. 12 mm
Priimér pistu Max. 9 mm

Maximalni vstrikovaci tlak

150 MPa; tlak je limitovn rozméry pouzitého zvedéku, pro zvedak @24 mm platf velikost tlaku
100 MPa.

Maximalnf otacky motoru

2800 min (podle tvaru hnacf vacky)

Pfivod a odvod paliva Otvory M12x1,5

Hmotnost 1,5kg

Emission standard EUROIII

Characteristics Single-cylinder injection pump with electronic regulation
Operating medium Diesel il in compliance with EN 590

Engine output Up to 20 kW per cylinder

Fixed to the engine with

Double-hole flange (2x @9, pitch 64 mm)

Drive

Jack with a pulley driven by a cam built into the engine

Piston stroke

Maximum 12 mm

Piston diameter

Maximum 9 mm

Maximum injection pressure

150 MPa; the pressure is limited by the dimensions of the jack; for the jack @24 mm the
pressure is 100 MPa

Maximum motor speed

2800 rpm (depends on the shape of the cam)

Fuel supply and transfer

Holes M12x1,5

Weight

1,5kg




_____r

Vstrikovace

B Vstfikovac, spolu se vstfikovaci tryskou, zajistuje dokonalé roz-

présenf paliva ve spalovacim prostoru vznétového motoru. Skldda

se z drzdku a vstfikovaci trysky.

Motorpal klade stejny diraz na presnost, kvalitu a technologii

vstrikovacich trysek a jejich drzak( tak, jako na viechny dals kom-

ponenty celého vstiikovaciho zafizeni pro vznétové motory.

Motorpal vyrabi cely Siroky sortiment trysek ve dvou zdkladnich

provedenich:

- otvorové pro motory s pfimym vstfikovanim, s oteviracim tlakem
150 - 320 bari

- Cepové pro motory s predkomirkou nebo virovou komdrkou,
s nepfimym vstfikem, s oteviracim tlakem 110 - 160 bar(i

- pro velké vznétové motory jsou k dispozici provedeni s chlazenim

Motorpal rovnéZ vyrabi Siroky sortiment drzaki vstfikovacich

trysek bézného provedent, doddvanych jak pro motory s piimym,

tak s nepfimym vstfikem paliva, o primérech dfikii 17, 21, 25, 32,

Injectors

The injector and the injection nozzle ensure thorough fuel atomi-

zing in the combustion chamber of the Diesel engine. It consists of

a nozzle holder and an injection nozzle.

Motorpal places equal emphasis on the precision, quality and

technology of the manufacturing injection nozzles, nozzle inje-

ctors and all other injection equipment components for Diesel

engines as well.

Motorpal produces a broad assortment of injection nozzles in two

basic versions:

- hole nozzles used in engines with direct fuel injection and with
opening pressure 150 - 320 bar

- pin nozzles used for engines with a pre-combustion chamber or
whirl chamber, with indirect fuel injection and opening pressure
110- 160 bar

- forlarge Diesel engines with cooling.

Motorpal produces a broad assortment of nozzle holders in common

form delivered for engines with either direct fuel injection or with

45 mm. Jsou k dispozici i verze s chlazenim, stejné tak, jako dalsf
typy v zdvislosti na provedeni vznétového motoru.

Drzaky vstfikovacich trysek jsou doddvdny ve velikostech a pro-
vedenich dle tohoto prehledu. Je vsak mozné objednat i jind
provedenf dle potfeb vyrobcti vznétovyich motor(i nebo pracovniki
servisni sité.

Béiné typy drzakii trysek

B&7né typy drzakd trysek majf pruzinu dole a oteviraci tlak sefizo-
vdn vymezovacimi podlozkami

2vlastni typy drzaki trysek

Drzaky pro trysky DOPS a DO.S s oteviracim tlakem nastavovanym
sefizovacim Sroubem (pruzina nahofe), které jsou upindny tfme-
nem nebo pfflozkou (typ VN.S) a nebo drzdky s pirubou (typ VPS)
jsou vybéhové a dodavaji se pouze na ndhradni dily.

Drzaky pro trysky velikosti T, U, V/ jsou vyrdbény v malych sériich
podle konkrétnich pozadavkd vyrobcli vznétovych motord.

indirect fuel injection with body diameter 17, 21,25,32,45 mm.
There is an injector version with cooling available as well as some
future types in dependence on Diesel engine form. The nozzle hol-
ders are delivered in sizes and versions in accordance with following
survey. However, it is possible to order other forms according to the
Diesel engine producer’s demands or service agent’s needs.
Nozzle holders’ current sizes

Nozzle holders' current sizes - lower spring, opening pressure set
by taking up washers.

Nozzle holders’ special sizes

Holders for DOPS and DO.S nozzles with opening pressure by set-
ting screw adjustment (upper spring), clamped by a clip or strap
plate (VN.S type) are run-out types and delivered just like spares
parts

Holders for T, U, and V nozzle sizes are manufactured in small
batches according to particular requirements of compression-
ignition engine producers.

Vstrikovaci trysky

MOTORPAL Jihlava je vyznamnym vyrobcem vstfikovacich
zafizeni pro vznétové motory. Mimo jiné vyrabf i celou Skélu
vstiikovacich trysek. Vstfikovaci trysky MOTORPAL jsou trysky
uzaviené, sestdvajici z télesa a jehly, které tvoff individuding,
v tisicinovych tolerancich presné vyrobeny celek a nelze tudiz
tyto soucdsti libovolné zaménovat.
Vstfikovaci trysky se vyrabéji ve dvou zdkladnich typech:
- trysky cepové - oznaceni DC, pouzivané prevézné v motorech

s nepfimym vstfikem paliva (s predkomdrkou)
- trysky otvorové - oznaceni DO, pouZivané v motorech

s primym vstfikem paliva, v soucasné dobé nejpouzivanéjsi.
Vstfikovaci trysky se vyrabéji v béznych velikostech, s rliznym
poctem vystiikovych otvord, o rizném priméru a riznymi
thly, odpovidajicimi mezindrodnim norméam.

Nozzles

MOTORPAL Jihlava is a very important manufacturer of fuel injecti-

on devices for diesel engines.

Among others it also manufactures a whole range of injection

nozzles, the catalogue of which is presented here. MOTORPAL

injection nozzles are so-called closed nozzles, consisting of a body

and a needle, which form an exactly manufactured unit with a

tolerance of thousandths of a millimetre, the parts of which can

therefore not be arbitrarily substituted.

Two basic types of injection nozzles are manufactured:

- Pin nozzles - designated DC, mostly used in engines with indirect
fuel injection (engines with pre-combustion chamber)

- Hole nozzles - designated DO, used in engines with direct fuel
injection (currently the most used type).

Injection nozzles are made in standard sizes, with various numbers

of shot-out holes, various diameters and angles, in compliance

with international standards.



Vytlacné ventily, pisty s valci

MOTORPAL vyrabi Siroky sortiment vytlacnych ventild a pistd
svaldi pro vsechny velikosti vyrabénych vstfikovacich cerpadel
vlastni konstrukce i vyrabéné ndhrady téchto dilcli pro Cerpa-
dla jinych vyrobcd.

MOTORPAL supplies a wide assortment of delivery valves and
pistons with cylinders for all sizes of injection pumps produced in
its own plant and made by other manufacturers.




Zkusebni stanice NC135

B NC135je novym typem v osvédcené fadé zkusebnich stanic NC.

Je ndstupcem zkusebnf stanice NC 133.

Zkusebnf stanice NC 135 je méfici zafizeni urcené pro zkousenf
a sefizovdni vstfikovacich Cerpadel a souprav pro vznétové
motory do maximélni doddvky 260 mm/zdvih. Ke zkusebnf
stanici je doddvano prohlaseni o shodé podle (7 a CE. Zkusebnf
stanice NC 135 odpovida normé IS0 4008.

Vyznacuje se vysokymi parametry; novou moderni konstrukcf
svafovaného ramu z hranénych uzavienych profil; litou deskou,
kterd je spolu s hnacim elektromotorem umisténa v rdmu na
silenblocich; novymtypem pohonuvretena, elektronikoufizenym
mikroprocesorem, novym celnim ovlddacim panelem a féliovou
kldvesnicf a dalsimi novymi vestavénymi nebo pfidavnymi zafi-
zenimi, kterd rozsituji moznosti pouZitf zkusebn stanice NC 135
pfi zkousenf a sefizovdni vstfikovacich Cerpadel a souprav.

Test bench NC135

The NC 135 test bench is a new type in the proven series of NC
test benches. Itis the successor to the NC 133 test bench. The NC
135 test bench is measuring equipment designed to test and
adjust fuel injection pumps and sets for diesel engines up to
maximum delivery 260 mm/stroke. With the test bench a state-
ment is delivered about accordance pursuant to CCZ and CE. The
NC 135 test bench meets the 150 4008 standard.

It is characterized by high output parameters; by the new
modemn design of the welded frame using squared profiles by
the castering plate, which together with the electric drive motor
is located in the frame on elastic supports; by the new driving
spindle, electronically-controlled microprocessor, by a new front
control panel with a film keyboard and other new built-in or
additional devices, which extend the possibilities of use of the
NC 135 test bench in the testing and setting of fuel injection
pumps and sets.

Na zkusebnich stanicich NC 135 Ize provddét tato méfeni

- Kontrolu a sefizeni dodavky kontrolni kapaliny dodévané
vstikovacim cerpadlem.

- Kontrolu pfesunuti vstfiku automatickym presuvnikem vstiiku
pomoc stroboskopu.

- Kontrolu ihlového rozdélent a sefizenf pocdtku vytlaku
jednotlivyvh vytlacnych sekci za chodu vstfikovaciho cerpadla
pomoc stroboskopu (sefizeni do kruhu dynamické).

- Kontrolu ihlového rozdélent a sefizenf pocdtku vytlaku
jednotlivych vytlacnych sekci za klidu vstfikovaciho Cerpadla
vysokym tlakem (sefizenf do kruhu statické).

- Kontrolu funkce poddvacich ¢erpadel.

- Seffzeni pretlakového korektoru vstfikovacich souprav.

- Seffzeni podtlakového korektoru vstfikovacich souprav.

- Kontrolu funkce elektromagnetu 24V startovaciho zafizenf
fadovych vstfikovacich cerpadel.

The following operations can be accomplished on the NC

135 test bench

- injection pump testing - liquid delivery setting and checking

- injection advance device checking - the range of advance
timing, on a stroboscope

- check-up of anqular distribution and set-up of injection
beginning of each delivery section during run of the injection
pump by a stroboscope (set up to the phasing dynamic-circle
setting)

- check-up of anqular distribution and set-up of injection
beginning of each delivery sections in the idle of the injection
pump by high pressure (set up to the phasing static-circle
setting)

- fuel feed pump function checking

- define the beginning of the control rod closing

- overpressure corrector of the injection pump’s setting

- under-pressure corrector of the injection pump’s setting

- Kontrolu funkce spinace motorové brzdy na vstfikovaci soupravé.

- Kontrolu funkce elektromagnetu 12V ventilu Start- Stop
rotacnich vstfikovacich cerpadel.

- Pouzivanf kalibrovanych vstfikovacli Motorpal (s tryskou KDOP
nebo epovou) nebo kalibrovanych vstfikovacti 150
- destickovych.

- 24V electromagnet function checking by in-line pumps
,START" equipment

- exhaust brake switch function checking - on the injection
equipment

- 12V electromagnet function checking by rotary pumps, START
- STOP" delivery

- during the pump setting and checking, calibrated MOTORPAL
injectors (with a KDOP nozzle or a pintle nozzle) or calibrated
10 injectors (plate type) can be used



Technicka data

Napdjeci napétf, frekvence

3x400/220V; 50 Hz

\ykon motoru 8,5 kW

Otécky ndhonového hridele v obou smyslech otdceni 50 - 4000 min”!

Smysl otécenf vlevo/vpravo

Otdckomér 0-9999 min”

Pocitdni zdvih 1-9999 min”!

\/y3ka osy lamelové stojky od pracovni desky stolu 128 mm

Pocet méficich sekcf 12

Objem odmérek 40 cm?

Objem nadrze kontrolni kapaliny 451

Vlykon elektrického topenf 2kW

(hlazeni vodni - priitocné

UdrZovani nastavené teploty paliva +1°C

Regulace teploty paliva 20-50°C

Osvétlenf zkuebnf stanice 220V /20W 24V/10A

Zdroj pro pidavny elektromagnet 12V/4A

Zdroj pro spinac motorové brzdy 5V

Celkovy prikon 13 kW

RozliSovdni schopnosti kruhovdni dynamicky 0,2° staticky 0,1°

Elektrické krytf P54

Hmotnost zkuSebnf stanice

- bez kontrolnf kapaliny 700 kg

- s kontrolni kapalinou 750kg
Technical data

Input voltage, frequency 3x400/220V; 50 Hz

Total power 8,5 kW

Revolutions of the power take-off shaft in both directions of revolution 50-4000 min'

Direction of revolution left/right

Speed indicator 0-9999 min’!

Stroke computer 1-9999 min”!

Axial height of multiple-disk clutch from working desk plate 128 mm

Number of measuring sections 12

Volume of graduated vessels 40 cm?

Tank volume of testing liquid 451

Electric heating power 2kW

(ooling water - flowing

Accuracy of set fuel temperature +1°C

Fuel temperature requlation 20-50°C

Test bench lighting 220V /20W

Source for additional electromagnet 24V/10A  12V/4A

Source for switch of motor brake 5V

Total input power of test bench 13kW

Distinguishing ability of phasing dynamic0,2°  static0,1°

Flectric protection P54

Weight of test bench

- without testing liquid 700kg

- with testing liquid

750kg




Zkusebni stanice NC132

B Novy typ v osvédcené fadé zkusebnich stanic NC predstavuje
stanice NC 132, kterd je automatickym méficim zafizenim
s programovym vybavenim, urcenym pro zkousent a sefizovdnf
vstfikovacich Cerpadel a souprav pro vznétové motory. Mize
pracovat v prostfed pasivnim s nebezpecim pozdru hoflavych
kapalin dle CSN 33 0300, ¢l. 3.3.3. ZkuSebnf stanice odpovida
normé 150 4008.

Vyznacuje se vysokymi vykonovymi parametry; novou modernf
konstrukcf svafovaného rdmu z hranénych uzavienych profilli;
litou deskou, kterd je spolu s hnacim elektromotorem umis-
téna v rdmu na silenblocich; novym typem pohonu vietena
s inkrementdInim rotacnim snimacem na hfideli motoru
(stejnosmérny motor s tyristorovou requlaci); automatickym
elektronickym méficim systémem doddvky vstfikovacich
Cerpadel; se zpracovdnim naméfenych Udajli pocitacem
zabudovanym ve stanici; zobrazenim naméfenych dajli na

Testbench NC132

RS The NC 132 test bench is a new type in the proven series of
NC test benches, which is automatic measuring equipment with
software designed to test and adjust fuel injection pumps and
sets of diesel engines.

It may operate in a passive environment with danger of
inflammable liquid fire according to Czechoslovak standard CSN
330300, art. 3.3.3.

The NC 132 test bench meets the 150 4008 standard.

It is characterized by high output parameters; by the new
modern design of the welded frame using squared profiles; by
the casting plate, which together with the electric drive motor
is lodged in the frame on elastic supports; by the new type of
spindle drive with incremental rotation sensor at the motor shaft
(direct current electric motor with regulation by thyristors); by
the automatic electronic measuring system of the fuel pump’s
delivery with electronics, by the processing of taken data by the
built-in computer; by the indication of taken data on the test

obrazovcestanicevesloupovéacislicové formeé; automatickym
systémem udrZovdni pfedvolenf teploty kontrolni kapaliny;
fizenim sefizovacich operaci pocitacem podle pfislusného
programu; vytisténim atestu na zdvér sefizovéni.
Zkusebnf stanice NC 132 jsou doddvany s 8 nebo 12 méficimi
sekcemi.
Na zkusebnich stanicich NC 132 Ize provddét tato méfenf
- automatické méfenf a kontrolu doddvky kontrolnf kapaliny
dodévané vstfikovacim cerpadlem
- automatickou kontrolu sefizeni vstfikovaciho Cerpadla
do kruhu
- méfenf automatického presuvniku vstfiku
- méfenf a zobrazeni jednotlivych vystrikil
- méfenf charakteristiky doddvky v zdvislosti na otéckdch
- kontrolu funkce poddvacich cerpadel
- sefizeni pretlakového korektoru vstfikovacich souprav

bench display in column and digital form; by the automatic con-

servation system of pre-selected temperature of testing liquid;

by the control of adjusting operations by computer according to

a corresponding programme; by the print certification of final

adjustment.

Test benches are delivered with 8 or 12 full quantity measuring

units.

The following operations can be accomplished on the NC 132

test bench

- liquid delivery automatic measuring and checking

- automatic checking of pump testing by timing

- advance device measuring

- measuring and indication of separate injections

- pump delivery revolutions measuring

- feed pump checking

- overpressure corrector testing with automatic setting of air
overpressure by program

s automatickym nastavenim pfetlaku vzduchu pomocf
programu

- kontrolu funkce elektromagnetu 24V startovaciho zafizenf
fadovych vstfikovacich cerpadel

- kontrolu funkce spinace motorové brzdy na vstfikovacf
soupravé

- kontrolu funkce elektromagnetu 12 V ventilu Start - Stop
rotacnich Cerpadel

- pouzivdnf kalibrovanych vstiikovacl Motorpal (s tryskou
KDOP) nebo kalibrovanych vstfikovacli 150 - destickovych
i's Cepovou tryskou

- 24V electromagnet function checking by in-line pumps START
equipment

- exhaust brake switch function checking - on the injection
equipment

- 12V electromagnet of valve function checking by rotation
pumps START-STOP

- during the pump setting and checking, calibrated MOTORPAL
injectors (with a KDOP nozzle) or calibrated ISO injectors
(plate type and the pintle one as well) can be used



Technicka data Technical data
Napdjeci napét, frekvence 3x380/220V, 50 Hz Input voltage, frequency 3x380/220V,50 Hz
V/ykon motoru 9,8 kW Total power 9.8 kW
Jmenovity kroutici moment motoru 24,6 Nm pfi 2310-4000 min”! Rated torsion moment 24.6Nm at 2310 - 4000 min™!

42,6 Nm pii 300 - 2310 min!
29,8 Nm pfi 50 - 300 min’!

42.6Nmat 300 - 2310 min’!
29.8Nm at 50 - 300 min™"

Otdcky stanice (vlevo, vpravo) 50-4000 min”! Test bench revolutions (left, right) 50-4000 min”!
Presnost méfenf otdcek +0,Tmin” Measured revolutions precision +0,1min”
Presnost nastaveni otacek Tmin? Set revolutions precision Tmin’
Rozsah méfenf dodavky 0- 260 mm?/zdvih Delivery measurement range 0- 260 mm®/stroke
Presnost méfenf doddvky 0,1 mm¥/zdvih Delivery measurement precision 0.1 mm?/stroke
Pocet méficich sekef 12nebo8 Number of measuring sections 120r8
Rozah méfeni kruhovani 0-360° Measured range of cam timing 0-360°
Presnost méfen kruhovani 0,1° Measurement precision of cam timing 0,1°
Rozsah méfenf teploty 15-78°C Temperature measurement range 15-78°C
Presnost méfenf teploty 0,25°C Temperature measurement precision 0.25°C
Automatické udrZovani nastavené teploty v nadrzi +1°C Automatic maintaining of set temperature in tank +1°C
Objem néddrze kontrolni kapaliny 451 Tank volume of testing liquid 451
\/ykon elektrického topenf TkW Power of electric heating TkwW
(hlazeni vodnf - prlitocné Cooling water - flowing
Regulace teploty paliva v nadrzi 20-50°C Temperature measurement range 20-50°C
Blokovani topenf pfi poklesu hladiny kontrolnf Heat blocking of testing liquid by the level

kapaliny na minimalnf Grover failing to a minimum

V/y3ka osy lamelové spojky od pracovni desky stolu 128 mm Axial height of multiple-disk clutch from working desk plate 128mm
Zdroj pro pfidavny elektromagnet 24V /10A Source for additional electromagnet 24V /10A
Zdroj pro spinac motorové brzdy 8V/05A Source for switch of motor brake 8V/05A
Elektrické kryti P43 Electric protection P43
Celkovy prfkon 14kW Total input power of test bench 14kW
Celkovy proud 35A Total current of test bench 35A
Pocitac: 386 DX Computer: 386 DX

Pamét 1MB RAM Memory 1 MBRAM
Rychlost 40 MHz Speed 40 MHz
Monitor VGA Display VGA
Tiskdrna DTN 2833 - 42 PAR Printer DIN 2833 - 42 PAR
Hmotnost zkusebni stanice Weight of test bench

bez kontrolnf kapaliny 760kg without testing liquid 760 kg

s kontrolnf kapalinou 810kg with testing liquid 810kg
Rozméry zkusebni stanice Dimensions

délka 1880mm length 1880mm
Sffka 780 mm width 780 mm
vyska 1830mm height 1830mm
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Zkusebni pristroj NC 253

B Zkusebni piistroj NC 253-3239 je urcen ke kontrole a sefizo-

vani vstfikovacli vznétovych motort do vnéjstho primeéru dfiku
25 mm, se zavitem na piivodnim hrdle M12x1,5 a M14x1,5.
Zkusebnf piistroj umozfuje sefizovat a méfit otevirac tlak
vstiikovace, kontrolovat jeho funkci a zkouset tésnost vstfi-
kovaci trysky, se soucasnym zobrazenim naméfené hodnoty
doby poklesu tlaku vstfikovace v sekunddch. Méfeni tlaku
a doby poklesu se provadi digitdlnim tlakomérem NC 228
s mikroprocesorem, do néhoz se pfivadi signdl z tenzometric-
kého snimace tlaku. Vsechny hodnoty pii méfeni se zobrazujf
na dvourddkovém displeji pifstroje, véetné doby poklesu tlaku
v sekunddch.

Zkusebnf pfistroj md uzavieny okruh kontrolnf kapaliny. Roz-
stfikovand kontrolnf kapalina ze vstfikovace je zachycovdna
v uzavieném sklenéném vdlci, ze kterého stékd zpét do zdsob-
niku kontrolnf kapaliny.

DigitdInf tlakomér NC 228 je vestavén do pouzdra z ndrazu-
vzdorné hmoty ABS. Veskeré ovlddani pfistroje se provadf
pomoci tésné foliové kldvesnice se Ctyfmi ovlddacimi tlacitky:
vpravo, vlevo, nahoru a dolu. LCD displej je umistén za okénkem
pod folif.

Zkusebnf pfistroj umoziiuje soucasné zobrazenf nékolika
méfenych Gdajtl na LCD displeji. S vyuzitim modernf mik-
roprocesorové techniky Ize digitdlné ovladat viechny jeho
funkce a vyuZit nabidku a7 10 nastavitelnych programi
méfeni poklesu tlaku.

Zkusebnf pfistroj NC 253 umoziuje

- Kontrolu oteviractho tlaku vstfikovace

- Kontrolu a méfenf tésnosti vstfikovace

- Kontrolu tésnosti veden a sedla vstfikovaci trysky

- Kontrolu funkce vstfikovaci trysky

Testing apparatus NC253

The NC253-3239 tester is designed for checking and adjusting
Diesel Engine injectors with an external shank average up to 25
mm and with a thread at the inlet branch of M 12x1,5 and M
14x1,5.

The tester enables you to adjust and measure the injector open
pressure, to check its function and to test the injection nozzle
tightness and to see currently display measured values of the
pressure drop time of the injector in seconds. The pressure and
drop measuring is carried out by digital pressure gauge NC 228
with a microprocessor to which is sent a signal from the tenso-
metrical pressure sensor. During measuring all values are shown
on the double-line tester display including pressure drop time
in seconds.

The tester liquid circuit is closed. The sprayed test liquid from
the injector is retained in a sealed glass cylinder from which itis
drained into the test liquid tank.

The NC 228 digital gauge is built into a case made of shock-

proof solid ABS. All tester operations are provided by means of a
watertight film keyboard with 4 operating buttons with arrows:
right, left, up and down. The LCD display is situated behind the
window under the film.

The tester enables current displaying of several measured values
on the LCD. With the application of modern technology based on
microprocessor systems it is possible to control all its functions
and use 10 variable programs for pressure drop measuring.

The tester enables

- check-up and adjusting the injector’s open pressure

- check-up and measuring the injector’s tightness

- check-up of conduct tightness and of the nozzle’s seat

- check-up of the injection nozzles function



Technicka data

Dodévané mnozstvi kontrolni kapaliny 800 mm?/zdvih
Objem népiné kontrolni kapaliny 151

Rozsah méfenf tlaku 0,0-40,0 MPa
PretiZeni tenzometrického snimace 120%
Nulovdnf digitdIni
Rychlost méfenf (vzorkovani) 3 méfeni / sekundu
Méfeni Casu 00-999s
Displej dvourddkovy LCD
Napdjeni 230V /50 Hz
Prikon 3VA

Kryti P65
Hmotnost bez kontrolnf kapaliny 21kg
Rozméry 300 x 460 x 410 mm
Delivered quantity of control liquid 800 mm?/stroke
Test liquid tank capacity 151
Pressure measurement 0,0-40,0 MPa
Tensometric sensor overloading 120%
Erasing digital
Measuring speed (sampling) 3 measures / sec
Time of measuring 0,0-9995s
Display double-line LCD
Input voltage 230V /50 Hz
Power input 3VA

Shock protection P65
Weight without test liquid kg
Dimensions 300 x 460 x 410 mm




Zkusebni pristroj NC50

B Modernivznétové motory se vyznacujf pfedevsim vy3simi vykony

a dokonalejsim spalovanim paliva, které mé vliv na snizenf
obsahu Skodlivin ve vyfukovych plynech, nizkou specifickou
spotfebou, vysokou Zivotnost a nendrocnou obsluhu. Nemalou
Glohu pfi plnénf téchto ndrocnych kol md i vstrikovac a vstfi-
kovacitryska.

Aby bylo moZno v priibéhu exploatace ovéfovat spravnou funkci
vstiikovacll a vstfikovacich trysek, vyrdbi Motorpal a.s. osvéd-
Cené zkusebni pristroje NC 50. Pistroj slouzi predevsim pro
opravdrenskeé dilny a servisni mista. Je konstruovan jako stabilnf
nepfenosné zafizeni opravdrenskych dilen, které Ize pfipevnit na
pracovni stdl.

Na zkusebnim piistroji 50 Ize provddét nésledujici zkousky

- Zkoudenf a sefizenf oteviractho tlaku vstfikovacl

- Kontrolu tésnosti sedla vstfikovacf trysky

- Zkousku tésnosti ve vedenf jehly vstfikovaci trysky

- Kontrolu funkce a rozprdseni paliva

Pristroje Ize pouZit jako zdroje vysokého tlaku pro rlizné tlakové
zZkousky.

Pristroj je dodavan se vstfikovacimi trubkami pro pfipojeni vstfi-
kovacli se zavitem M 12x1,5, M 14x1,5a M 18x1,5.

Testing apparatus NC50

Modern compression ignition engines are distinguished from
older types by their higher power outputs and better fuel com-
bustion, which brings with it a decrease in the content of harm-
ful substance in the exhaust gas, low specific fuel consumption,
prolongation of the engine life, and the reduction of necessary
maintenance to a minimum. Better fuel combustion is also gre-
atly helped by the injector and the injection nozzle.

To enable checking of the correct function of the injectors and
injection nozzles in operation, Motorpal Jihlava, s.c. builds the
well tested NC 50 testing apparatus, intended primarily for
repair shops and service stations. It is designed to be affixed to
the work bench as a stable, immovable fixture.

The NC 50 can be used for the following tests

- testing and adjusting the injector opening pressure.

- checking the injection nozzle (needle valve) seat for leakage.
- leakage test of the needle quided in the nozzle body.

- checking the injector (nozzle) function and fuel atomization.

The apparatus can also be used merely for producing pressure
for various pressure tests.

Together with the apparatus, the manufacturer delivers delivery
pipes for connection injectors with M 12x1,5, M 14x1,5 and M
18x1,5 threads.



Technicka data

Hmotnost pristroje 15kg
Obsah nddrZe zkusebni kapaliny 321
Manometr 0-40 MPa
Priimér pistu 14mm
Pracovni zdvih pistu max. 10,5mm
Doddvané mnozstvi zkusebni kapaliny 1600 m*/zdvih
Rozméry 9200x516mm
Weights of apparatus 15kg
Filling capacity of testing fluid tank 321
Pressure gauge 0-40 MPa
Piston diameter 14mm
Piston stroke max. 10.5mm
Testing liquid quantity 1600 m*/stroke
Dimensions 9200x516 mm
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Zkusebni pristroj NC251

B Modemi vznétové motory se vyznacuji predevsim vysSimi

vykony a dokonalejsim spalovénim paliva, které md vliv na

snizeni obsahu Skodlivin ve vyfukovych plynech, nizkou speci-

fickou spotfebou, vysokou Zivotnosti a nendrocnou obsluhou.

Nemalou tlohu pfi pinénf téchto nérocnych dkold md i vstiikovac

a vstiikovacf tryska.

Aby bylo mozno v provozu vznétovych motorli rychle ovéfit

spravnou funkci vstfikovacl a vstfikovacich trysek, vyrdbf

Motorpal a.s. zkousecky vstfikovacd NC 251. Jejich pfednosti je

moznost zkouseni pfimo na vznétovém motoru, bez demontdze

vstrikovacll.

Zkouseckou NC 251 je mozno provadét zkousenf

Bez demontéZe:

- Predepsané hodnoty oteviractho tlaku vstfikovace

- Volnost pohybu jehly vstfikovac trysky pozorovanim vychylky
manometru

Po demontdZi vstfikovace z motoru:

- Kontrolu oteviractho tlaku vstfikovace

- Volnost pohybu jehly vstfikovaci trysky
- Kontrolu tésnosti sedla vstfikovacf trysky
- Kontrolu tésnosti vysokotlakého potrubf

Testing apparatus NC251

Modern compression ignition engines are distinguished from

older types by their higher power outputs and better fuel com-

bustion, which brings with it a decrease in the content of harm-

ful substances in the exhaust gas, low specific fuel consumption,

prolongation of the engine life, and the reduction of necessary

maintenance to a minimum. Better fuel combustion is also

greatly helped by the injector nozzle.

To enable checking of the correct function of the injectors and

injection nozzles in operation, Motorpal s.c. Jihlava manufactu-

res the portable NC 2571 injector engine.

The NC 251 Tester can be used for testing

Without removing the injector from the engine:

- recommended values of the injector opening pressure

- free movement of the nozzle needle by watching the
deflections of the pressure gauge pointer.

After removing the injector from the engine:

- the opening pressure of the injector

- the free movement of the nozzle needle
- the nozzle seat for leakage
- the delivery pipe for leakage



Technicka data

Celkovd hmotnost se zkousec kapalinou 33kg
Obsah nddrZe zkouseci kapaliny 300 cm?
Manometr 0-40 MPa
Total weight of the tester filled with testing liquid 33kg
Filling capacity of testing liquid container pressure gauge 300 cm?
Pressure gauge 0-40 MPa
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Montazni naradi

Pro sprdvnou montdz, demontdZ a opravy vstfikovaciho zafize-
ni Motorpal je nutné, mimo bézného normalizovaného néfadi,
pouZivat té7 specidlni néfadi a pripravky za tim Gcelem vyrdbéné
a dodévané.

Specidlni montdzni ndfadf je doddvano v nékolika velikostnich
saddch, z nich7 kazdd se pouziva pro urcitou typovou velikost
vstfikovacich cerpadel.

For the correct fitting, removal and repairs of parts of fuel inje-
ction equipment from Motorpal, . ¢ Jihlava, it is necessary to
use, apart from current standardized assembly or fitter's tools,
also special tools and jigs manufactured and delivered for this
purpose.

Several tool kits are available containing special tools and jigs
of a specific different size usable for fuel injection pumps of a
specific typified size.




Autodily

B Autodily - to je novy rozvijejici se smér vyroby Motorpalu, ktery
se chee vice priblizit modernimu automobilovému prmyslu.
Motorpal spolupracuje na vyvoji vyvazovacich systémi pro
spalovaci motory. Na vyrobnf lince s moderni technologif vyrdbf
7 polotovaru (trubka tazend za studena ) vyvazovaci hidel pro
nové benzinové tifvalcové motory SKODA 1,2 | ve dvouventi-
lovém i ctyfventilovém provedeni. Motorpal je dodavatelem
téchto hfidell do SKODY AUTO Miada Boleslav i do VW,
Motorpal déle vyrdbi komponenty pro brzdové systémy firmé
WABCO Mannheim a dilce pro prevodovky firmé ZF STEYR.
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BES (ar components — this is a new, promising direction of produc-
tion in Motorpal, supporting the concept of being important on
markets in the branch of the modern automobile industry.
Motorpal cooperates in the development of balancing systems
for combustion engines. A production line with modern tech-
nologies is used to process a semi-product (pipe drawn while
cold ) into a balancing shaft for new SKODA 1.2 1 three-cylinder
petrol engines, double-valve or four-valve type. Motorpal is a
supplier for SKODA AUTO Mladé Boleslav and the YW Company.
In addition, Motorpal produces components for brake units
manufactured by the company WABCO Mannheim, and compo-
nents for gearboxes made by ZF STEYR.
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