











Changing and Cleaning Filters

On every oil exchange take out the strainer insert (suction
filter to be unscrewed with flange in variable pumps) and
clean by washing and blowing with compressed air.
Exchangeable filters to be renewed.

When it can be assumed that the rate of contamination due
to abrasion and foreign particles is faster than the aging
speed cleaning and changing must be done more frequently.
Frequency here has to match necessity.

Flushing of the Hydraulic Plant

When foreign particles, e.g. from destruction of rotating
P p §r motor parts or of cylinders and valves, have come

in he gircuit, then the hydraulic plant must be subjected
to coﬂt or partial major chaining.

Trouble an airs
A J

In the event®f spem malfunction the service department

of the manufac u%—s ould be notified immediately. On
hydrostatic units re% should be carried out by trained
mecanics of either e gmmgufacturer or his representative.
Major damages should be remedied on the spot, but units

ought to be used that ha¥ c¢jy overhauled and tested in the
factory.

Spare Parts

Spare parts of all hydraulic units &r@xpletely listed up

in the special Spares Catalogues.

When ordering spare parts or exchange type and
serial number of the defective parts must tated under
all circumstances.




Linde AG, Werksgruppe i
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Druckflissigkeiten im Sinne dieses Blattes sind
wirkstofthaltige Mineraléle die vorwiegend in
hydrostatischen Anlagen mithohen thermischen
Beanspruchungen verwendet werden,

Einteilung

Gruppe HL. HMydraulikéle mit Wirkstoffen zur Erhéhung des
Korrosionsschutzes und der Alterungsbestédndig-
keit

Gruppe HLP Hydraulikéle mit zusdtzlichen Wirkstoffen zum
Herabsetzen des Verschleiffes und zum Erhéhen
der Belasthgrkeit

Bezeichnung'eines Hydraulikdles vom Typ HL 68:
Hydraulika! DIN'51 524 — HL 68

Eigenschaften von

Druckflissigkeiten

aus Mineralodl
nach DIN 51 524

Wichtig!

Neben den Mindestanforderungen nach DIN 51 524 muf ein
Marken-Hydraulikél auch alle Anforderungen einer Hochdruck-
Hydraulikanlage erfillen. Dies gilt insbesondere fir sogen.
HLPD-(Detergent)-Ole,

Linde empfiehlt, nur Druckflissigkeiten zu verwenden, deren
Eignung fir Hochdruck-Hydraulikanlagen vom Hersteller be-
stdtigt werden kdnnen.

Anforderungen Prif i
Hydraulikéltyp HL 22 [HLP 22 HL 46 [HLP 4] HL 68 [HLP 68] HL100 [HLP100] o "o
1SO-Viskesitatsklasse ISOVG22 | ISOVG 46 | ISOVG 68 ISOVG 100 DIN 51 519
DiN 51 550
Kinematische Viskositat in Verbindung mit
in mm2/s (cSt) bei 0°C max. 300 780 1400 2560 DIN 51 567,
_ max. 247 50,6 74,8 110 DIN 57 562 Teil 1
bei 40°C — oder
min. 19,8 41,4 61,2 90 DIN 51 569
bei 100° C_min. 4, 6, 78 99 | )
Pourpoint DIN 51 597
gleich oder tiefer als °C -2 £5 -12 -12 DIN prEN6
Gehalt an ungelésten Stoffen gjel00g | unterder Grenze der Mengeamdfigen Nachweisbarkeit DIN 51 592
Wassergehalt gie100g | unter der Grenze der mengedmaiiigen Nachweisbarkeit DIN 51 582
Korrasionsschutzeigenschaften . )
K £IA
gegeniber Stahl (Verfahren A) orrosionsgad 0 DIN 51 585
Korrosionswirkung auf Kupfer max. Korrosionsgrad 2 — 400 A'3 DIN 51759

rel. Volumen-

Verhalten gegen A
dnderung %

Dichtungswerkstoffe

DIN 53538 Teil 1
in Verbindung mit
DIN 53521

VAl + 4 bis + 15

nach 7 Tagen

N
bei 100° C nderung der

DIN 53538 Teil 1

Shore-A-Hdrte *8 in Verbindung mit
DIN 53505

Luftabscheidevermdgen -

M . 5
bei 50° C inuten max 5 10 DIN 51 38
E:;‘;‘;ngrvermage“ Minuten max. 40 40 DIN 51 599
Mechanische

- . Schadens- — _ _

Prifung in der Kraftstufe min. 10-»— - 10 10
FZG-Zahnrad- : —— DIN 51354
verspannungs- arbeitsbezogene ’
Prifmaschine Gewichisénderung - |07} - 027 | - 0,27

mg/kWh max. '
Mechanische Prifung Ring ax. - 120 - 120 - 120 — 120
in der Flogelzellen- DIN 51 389 Teil 2

- o |

pumpe (mg Abrieb) Flogel mox. _ 30 _ 50 _ %0 _ 30
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Internal Gear Pumps

COMMISSIONING

Installation . .
Theinternal gear pymo may be ingfalled In either avertical or horlzontal positlon.tis fitted with aflexible coupling for

direct drive. Bslt drive, gearwheeldrive and axial loaton the shaft are impermissible. During installation attention
should be paid tothe plpe network connectedtothe pump. Stresses caused by the Incarrect mounting of plpes ora
misaligned drive unit should be avoided. There should not be a misallgnment ofthe shaft of more than 0.2 mm. Blows
on the shaft end are Impermissible and can lead to sericua damage to the pump.

Plpes

When dimensioning the pipes, care should be taken to ensure that the permissible flow rates are not exceeded.
These should not be more than 1.6 m/sec. In the suction line and 7 m/sec. In the pressure line. All plpes should be
carefully cleaned before installation. The suction line must be absolutely alr-tight and should be laid such that it Is as
straight as possible and always ends a few cm below the minimum fluld levelin the tank, The maximum suctlon head

should be limited to approx, 1 m. The connections to the pump are marked as follows: S = suctlon connaction, P~
pressure connaction, . = leakage connection.

Choice of fluld
We recommend the use of good hydraulic fluids of the group HL 25 -68 and HLP 25-68 In accordance with DIN

$1524. Fire-resistant pressdre fiuids of the group HSC and HSD in accordance with VDMA 24317 are permissible,
those of group HSD however only if the pump was ordersd equipped for this (seals)

Fluid temperature

The operating temparature should lig/bstween - 10 and +80°C. The Ideal temperature range lies between 30 -
50°C. Under certain circumstances! a\eaoler should be [nstalled to limit the temperature.

Flitratlon

itis recommend ed that a fliter with a mesh width of max. 0.025 mm and amagnetic separator beInstalled. An additio-
nal suction tilter with a mesh width of 0.1 - 02 mm.pretects the pump against coarse dirt. It must be cleaned regu-
larly, so that the Intake vacuum does not excedd the set values, and should be monitored by a vacuum switch,

Boosting
Boasting Is posslible, If the pump has been equipped for thislif go it will have a separate leakage connection.

Maximum prassure

The pump be safeguarded against overloading with a pressurds&li¢f valve. Use should be made of a pressure gauge
when adjusting the pressure relief valve. :

Speed - direction of rotation

The minimum operating speed Is between 750 and 1000 min 1, depending on size. The normal speedis 1450 min-1.
Direction of rotation is generally to the right, and Is marked by a directionalfarrow. The pump cannot be reversed.
During commissloning work, the direction of rotatlon of the electric motor should be checked by swilchingonfora
short perlod.

Functional chack, starting-up .

Itis expedienttofill the pump and the suction line with the pressure fluld before switchingon the motor, by turning by
hand, Then allow the pump to oparate nonpressurized, i. 8. without load. At the same time'\le fluid level In the tank
must be observed untilthe system has been complelely bled, in orderto be cerain that It ddes not fall below the suc-
tion minimum, After Initial starting, the system should be shut down agaln In order to allow non-dissolved pir to
sscape from the hydraulic fluid. The pump may be run up to pressure only with pressure fluid which is free from air
bubbles. After a few hours operation the filter alement must be cleaned an the fluld temperature checked.

Malintenance ' I
Theinternal gear pump s lubricated by the hydraulic fluld ltself and 50 requires no maintenance. servicing islimited
to the meticulous cleaning of the hydraulic fluid, checking the fluld level and temperature, plus cleaning ofthe filter.
Also check:

—If plpe connections are leak-frese,

-~ pressure setting of rellef valve,

~ fagtening of scraws and

- the centering of drive shalt and pump shaft.

Malfunctions .
Possible causes and the.elimination of maifunctions can be found In our publication no.414.08.117.

BUCHER BUCH‘-;ERGM"BUI-l MASCHINENFA?B"H}K ” Telef;::n (077:;2)7031
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Dear Customer,

before starting the compressor you should read these operating
instructions, because damage caused by improper setting~up or
incorrect handling is excluded from our warranty.

For accuracy with spare parts, or other enquiries, please
fill in the details of your campressor, or compressed air
plant, below, immediately upon receipt.

QEEIESSOI

Works — No.

Model

Version

‘Compressed—-air plant

(not to be confused with
the air receiver nameplate)

Works—No.

Model

Version




A. GENERAL NOTES

A.1. Accident prevention

We urge you in your own interest to follow the rules for accident
prevention now in force.
We would also draw your attention to the possible existence

of safety regulations which may oblige you to register compressed-air
plants with the authorities.

A.2. Construction

Our air-cooled one and two-stage compressors are ideally suited
for a wide tange of uses because of their small power consumption,
robust construetion, low working temperatures, and their large output.

With the exception of“the V-belt compressors, our coampressors are
supplied with direct-flanged electric motors. The sturdy crankshafts
run in very amply dimensioned antifriction bearings. The connecting
rods are equipped with sleeves of special cast bearing-bronze or

needle bearings respectivély. These run on hardened and ground crankpins
and gudgeon pins.

The finned cylinders are made of%wspedial grey cast iron, and the
pistons of aluminium piston alloy or-guey cast iron.

The well proven V-formation of the exposed g¥linders makes for

excellent mass equilibrium and promotes quiet manning and very good
cooling.

A.3. Operating mode of compressor
Single~stage

The intake air, purified by the filter which also serves as suction
intake silencer, is drawn via the suction valve located on top of the
cylinder head, then compressed in the cylinder and reaches the pressure
chamber via the pressure valve mounted on the cylinder head. The warm
campressed air is then quickly cooled down in the cooling system and

flows through the non-return valve into the air receiver and on into
the pneumatic system.




Two stage

Two-stage campression is employed to keep the specific power consumption
and the working temperature low even at higher pressures. In principle

the campression of air takes place in the same way as with the single-
stage compressor, but after leaving stage 1 the air flows through an
intercooler where it is cooled down to nearly room temperature before
being compressed in stage 2 to the final pressure of the CONpressor.

The aftercooling process is similar to that in the single-stage compressor.

0il lubricated

The lubrication is effected by pins on the connecting rods.
The pistons are equipped with cast piston and scraper rings.

0il free

- Comnecting rod bearifngs,) piston—pin bushing and main bearing
in the crank case have got permanent lubrication.

The pistons are equipped with piston rings coated with teflon and
the valves are frictionles€é and rustproof.

B. SELECTION OF SITE, INSTALLATION AND CONNECTION

B.1. Iocation

Cooling serves to improve volumetric efficiency and to maintain output
capacity and operational safety by preventing vdlves and cylinder heads
fraom becoming caked with carbon. The cooling system of our compressors

is particularly effective. However, an important pre-reguisite is the
correct location in a low ambient temperature area .\ The gompressor should
work in dustfree premises which are safe from frost (to prevent the
condensate from freezing up) and where ventilation is adequate. The
surrounding temperature must not exceed 40° C (104° ¥) and if possible
should be between +10 to +25° C (50 to 77° F). If need be, provide
two-way ventilation of the campressor room.

Do not place the compressor near heat emitting appliances or ducts.

When installing the compressor inside a machine or appliance, efficient
two—way ventilation must be provided.



Trouble-free cooling of the camoressor demands that the fan is situated
approx. 250 mm (10 ") from the nearest wall. A foundation base for the
installation is not needed unless, of course, the floor is unable to
support the load. Where the working site is sensitive to vibration

it is of advantage to put rubber shock absorbers under the base of

the receiver and to install an elastic hose line between compressed-air
plant and campressed-air service lines. You can, of course, purchase
from us elastic vibration shock absorbers and hose line specially
adapted for each particular plant.

It is advisable to choose galvanised pipes for campressed airlines,
as they prevent damage due to corrosion.

Compressed air receivers should be installed in a way permitting

allround inspe¢tion, interior control and good perceptibility of the
receiver plate.

Horizontal air réceiwers containing condensed liquids should be
installed with sufficifent gradient for adequate draining of the liquid.

B.2. ELECTRIC CONNECTIONS

Please check your mains voltage. If“heCessary change cormections
on the terminal board of the motor ageérding to existing voltage.
/ A wiring diagram is in the terminal béx) .

NOTE DIRECTION OF ROTATION (see directionall arrow on fan and on
fan quard) .

A table showing maximum cable lenghts and cross-sectiom§ of cables
is given on the next page.

If the conductor cable exceeds the length given under heading
"max. leadlength" then a correspondingly larger cross-—section
must be used. Over— or undervoltage must not exceed 5 % either way.
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Three phase motors, ds you know,must be provided with motor protection
because without such a safeguard between mains and plant, no guarantee
can be given for the motor. The use of slow blowing fuses and automatic
cutouts alone is not enough as they cannot be adjusted to the rated
current of the motor. With motors in the higher capacity range

you can avoid steep current surges by using star delta starting.

This applies particularly with weak mains and transformer stations
with barely sufficient rating. To protect the plant against short
circuiting, fuses used must be of the slow blowing type or in the

case of small compressors automatic cut-outs, K,M or L type.

When employing an autcmatic star delta starter, the motor should

have reached approx. 2/3 of its rotational speed before switching

from star to delta connection. The switch—over time must be selected
accordingly. If no other instructions are given for the star delta switch,
the motor pr&tection should be set to the rated current of the motor

X 0,58. An|isolating circuit breaker with matching slow-blow fuses

should be cemneeted in series to the star delta starter.

IMPORTANT FOR COMPRESSQORS WITH ALTERNATING CURRENT

The standard condenser fitted to the units with alternating current
permits approx. 20 starts per"bour. If starting occurs more frequently,
a special condenser must be used. An alternative is the choice of a
larger air receiver when fewer starts are required.

C. STARTING OPERATTONS

C.Ll. Lubricating oil, oil level, emulsification

The oil level in the compressor must reach the upper index mark
of the oil sight glass or the marking on the dfpstick. Only lubricants
of accepted emulsion—-proof composition i.e. branded Compressor or motor

oils should be used. Unsuitable lubricants and instifficient oil levels
can easily lead to damage.

A few recamendations for suitable lubricating oil:

lubricating oil DIN 51506 VD L 100

corresponds to SAE 3o

viscosity 9,4-12,6 ¢St at 100°C -

corresponds approx. /- ~9°E ) at 50°C
50-70 c8T )

pourpoint  min. —90
flashpoint min. 205°C

emulsion—proof
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Emulsification occurs in the crankcase if too much oil is churned
round in it when the compressor is running, i.e. if the oil level
stands above the upper marking line. In such cases the balancing
welghts of the crankshaft will dip into the oil causing air moisture
to be whipped inteo the oil and producing something akin to a "mixing
action".

Remedy: Check oil level immediately and reduce it to normal position.

With so—called "cold running"compressors — that is to say with units

used for work spells of brief duration or when ambient temperature

is very low - there is also the danger of condensate forming in the
crankcase. If the oil level rises or remains constant for long periods

of time, it is clear that condensation water has been forming. The
compressor should be switched off instantly and the oil changed.

By using antixcorrosive oil you can avoid damages caused by emulsification
(corrosion of beerings and transmission parts). Consequential damages

caused by emulsification are on the responsibility of the user of the
CANpressor.

When the working peried of the compressor is too short (say less than
25 hours per month) the’intercooling between low-pressure and high-
pressure cylinder must besreduced, for example either by removing the

cooling fins from the air pipes or by partial removal of the insulation
on flat tube coolers.

Please take note:

Formation of condensate must be countéracted by frequent oil change.
Lack of careful attentjon and maintehdnée can lead to serious damage
not covered by warranty.

0il sight'glass: After each oil change thel©il sight glass must be

screwed off and cleaned. An unclean oil sight Glass may feign a
sufficient oil level.

C.2. STARTING UP

First check the direction of rotation; it mist coincide with the

directional arrow on the flywheel fan i.e. the arrow on the belt guard
or the fan cover.

Canpressed-air plants of low motor power are started at the motor protection
switch or the contactor. (Campressors with alternating current motor have

a tumbler switch). If the regulations of the electric power supply company
specify that a star delta starter is obligatory for starting, then the plant
mist be fitted with an automatic star delta starter. The larger compressors
are, therefore, started with a star delta starter.

- 9 <
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With on-off control the compressor starts when switched on and

charges the air receiver until the maximum pressure as set at the
pressure switch has been reached (switch—off limit), then the pressure
switch switches the motor off. This automatically relieves the pressure
line and by this the compressor, and allows for off-load starting.

Pressure switch setting

To change switching Jimits:
upwards = higher pressure, turn handwheel to the right

downwards = lower pressure, turn handwheel to the left

When charging the pressure switch setting, the receiver must be under
pressure. Otherwise the pressure switch will be damaged.

Larger differentjal pressure : (i.e. cutting-in pressure lower) :

Depress handwheel so that eross pin in the handwheel protudes, then
turn handwheel to the left.

Smaller differential preséure :Ni.e. cutting—in pressure higher)

Proceed as above but turn handwheel to the right.

It is a well known fact that a compresSor belongs to the class of
machine that is not easy to start. It As advisable, therefore, both with

built-in compressors and with compressoyfassemblies to start the motor
off load.

As soon as the air consumption causes the pressure in the air receiver
to fall to the pre-set minimum pressure (switch=oW”Timit) the pressure

switch automatically cuts the compressor in again and the charging
starts anew.

The campressor, therefore, only starts when the pressuxe in the air
receiver is below the switch-on value of the pressure switch.

With idling control (or with compressors without automatic control
which are switched on or off by hand) starting must be assisted by lifting
the control valve tappet or by opening the release cock.

We recommend the following switching differences:

with on—off control approx. 20% of the final pressure (e.g. 8~1o atm
or 12-15 atm.  113-142 psi or 170-213 psi)

with idling control approx. 1 atm (14 psi) switching difference.

‘Observe working pressure and Operating procedure of control. Test pressure
pipes and fittings for leaks t+o prevent uneconomic air losses.

- lo -
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Important with paint spraying mini-plants:

Plug in cable and switch on at starter. The compressor starts;

the delivered compressed air can be set to spraying pressure at the
reducing valve which is built into the filter.

The spray gun supplied is adjusted to the capacity of the compressor

so as to ensure a favourably controlled spray level. The relief pressure
valve prevents an undue rise in pressure when spraying is not in progress.

In order that the campressor can start without pressure -

i.e. not under load - the condensate discharger at the hose filter
mast be opened for a short time,

D. OPERATING IN WINTER

When operating outside, in winter or in prémises where danger of
frost cannot be avoided ydu should use for lubrication the following
emulsion—proof lubricating ofls :

ambient temperature + 10%p to ~10°%¢ beneath 10° C
SAE 20 10
acc. to DIN 51506 VD-L 46 22
cSt  at 1loo®C 5,6 - 9,4. 3,8 - 5,6
at 50°C about °E 5-6 3-4
csSt 38-45 22-30
pourpoint ace. to temperatures
flashpoint min. °C 195 175

emilsion—proof

Care must be taken to see that safety equipment cannot freeze up

(e.g. safety valves). A further danger can be the freezing up of the
condensate. At low temperatures the condesate draincock should be opened
and the compressor run for at least 5 minutes to warm up.

When operating under pressure the warm condensate should be frequently
drained - particularly in the evening - this also will prevent freezing up.




E. MATNTENANCE

Before commencing any work on the compressor it must be disconnected
fram the mains. If the compressor has an air receiver, all pressure
must be completely released.

E.1. Iubrication

The oil level must he always between the two index marks on the dipstick
or the oil sight glass (besides operation acc. to C 1.

Topping-up must always be attended to before the oil level reaches
the lower index mark.

A good grade’ of \camressor 0il should be poured into the oil filler neck
until the upper index mark is reached. The characteristic value of the
0il should be as{described under C.1. First oil change should be made
after 50 working houts,

Before re-filling with fiew oil, the campressor block should be cleanded
with flushing oil. Cléan the oil sight glass so that the new oil filled in
will be visible. Later, (half yearly oil change will suffice if working

one shift. In case of specdal cOnditions or dusty service, change oil
more often.

E. 2. Suction filter

Only cool and, above all, clean air muSt B& drawn in by the compressor.
(Particular caution is necessary with dusty gervice and with paint
spraying plants - paint mist !). See also B.1.

The purification of the drawn—in air is carried_out by filters of various
designs. To ensure trouble—free operation it is nécessary to clean the
filters reqularly. If the air is heavily contaminated, /&xamination and
cleaning must. accordingly be carried out more often becgause contaminated

filters will frequently cause abnormal and strong wear”of the compressor
gearing and the valves.

Wet air filters : The filter mesh should be rinsed with wash oil

or a solution of soda crystals (never petrol) , then dipped in oil and
allowed to drain. Our recomendation : Use light weight oil, it makes
filtering more effective.

Oil bath air filters : Remove sludge-oil from filter pot, clean and

refill with fresh oil up to lower edge of index mark. Change oil as soon
as oil level reaches upper edge of index mark.

Dry filters: If heavily contaminated, renew filter inset. Otherwise it will
suffice to clean the inset by blowing through with compressed air from the
inside outward and by washing it in water (+50°C, + 12201-“) with detergent
added. Leave it to dry thoroughly and check it for damages.

_.12_
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E.3. Draining of condensate

Accumulated condensate must be drained daily under pressure by opening
the water discharge cock at the air receiver or at the filter (final
purifier). (It has been said, that in one extreme case the condensate
was allowed to accumulate to such an extent that there was no rooam left
for the campressed air).

If desired we can incorporate an automatic water drainage into the
air receiver; the discharge of the condensation water will then take place

automatically at every on—off switching cycle. The drained condensate
should be collected and conducted away.

In winter when operating in the open, the cawpressor should be run for
at least 5 minutes to warm up with open condensate discharge cock.
Frequently dr&in condensate under pressure, particularly in the evening
(see also paragraph.D) .

Certain compressed/aif tools require air that is practically free from
water and oil. In s@chheases a suitable re-purifier should be installed
in front of the tool. /Whén fitting the filter it should be taken into
account that campressed air’i& cooled down when delivered, that is to say,
the re-purifier is best placed.at the coolest spot.

In principle, remember: Water afid o can only be extracted effectively
from cold compressed air.

Autamatic air receiver drainage (figé”1)

During the half yearly cleaning work (see‘alsd paragraph E8) the automatic
air receiver drainage should be examined. Close the stop cock in front

of the valve - the compressed air plant can be left/running - and unscrew
the upper part of the valve. Check diaphragm forwdamage, and renew if
necessary. Before reassembling, clean all parts thoroughly and take care
to replace the diaphragm in its central position. When' the valve body is
in place again, open stop cock. In front of the air reCeiver’ drainage

assembly there is a dirt trap. Loosen the screw and the ‘spfainer can be
removed for cleaning (illustration).

Fig. 1 : Automatic air receiver drainage assembly.

..-..13_
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E.4. Safety valve

The safety valve at the air receiver prevents the compressor plant from
exceeding the max. pressure. The safety valve is pre-set and provided
with a seal which must not be broken.

The efficiency of the safety valve must be checked at regqular intervals.
With two-stage compressors of more than 1,5 kW propulsive capacity,

the low-pressure stage is protected by a safety valve from irregularities
in the high-pressure stage. The safety valve prevents the low—pressure

stage from being overloaded if the valves of the high-pressure stage
should fail.

Should the safety valve behind the low-pressure stage react, then
its setting mast not be raised under any circumstances, but the valves

of the high®pressure stage must be examined and- where necessary -
replaced.

E.5. Special point€ to watch with V-belt driven compressors :

In the early stages évery/Vsbelt is liable to stretch a bit. In addition,
the belt needs time to get bedded down into the V-belt pulley. During

this period it is importamt to Gheck the tension frequently. If the tension
is right, the V-belt will run #ithout flutter. To have it too tight or too
loose is equally damaging. NS neéd %o point out that oils, grease or
chemicals do not help to prolong the working life of the V-belt.

E.6. Non retum valve (fig. 2)

The non return valve should be cleaned after approximately 1000 working hours.
Caution : Pressure of air receiver must be campletely released ! To clean
correctly, unscrew upper part. Should the valve body be worn or damaged,

a complete replacement is indicated and this applies also to the O-ring

at the upper part.

With compressed air plants on base plates equipped only with non return
vglve (without automatic starting relief with solenoid valve) the pressure
pipe of the camwpressor must be discharged by the relief valve of the pressure

switch on the air receiver. This is done by a flexible line leading to the
non return valve.

- 14 -
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E.7. Purifier or pressure filter resp. (if supplied)

After 1oo working hours the pressure filter should be cleaned.

To do this properly, remove the filter inset and wash it with oil
dissolving cleaning agents (P3 or similar. No petrol !) and having
dried it place it back into position. To reduce down—time you may use
exchange inset. In this way the camressor can continue to run whilst
the dismantled filter inset is being cleaned.

E.8. Half yearly cleaning and servicing

To explain how we calculate the number of working hours within a
given period of*time, use the following basic principle:

With single shifit working hours and a total duty cycle of 5o &,
the daily working ‘hours are actually 4 i.e. about 8o per month
and roughly 500 workifig hours in a half-year.

If you apply this examplé 'to your own conditions you will be able to
determine at what intervals periodic maintenance should be carried out.

We would recommend vou to fit a séxvice hour meter, You will then

know at a glance how long your glmpressor has been working and WHAT
will need attention WHEN.

The contacts of the electric pressure switch must also be cleaned.

(But please without file and sandpaper?) § G¥ean suction and pressure

valves and examine all parts subject to %ea¥ such as valve guides and
- 1ift stops. Where replacement is needed, rfenewal of camplete unit

is advised. Pressure pipes and particularly ¥he thin discharge line (relief)
at the pressure switch should be removed and Blgwn through. Clean the
relief valve on the pressure switch.

Maintenance of autamatic air receiver drainage is daseriled under E.3.

Cooling fins of cylinders, cylinder heads, coolers, motd¥ gooling channels
and pressure pipes should be cleared reqularly of dust and dirt.

Screw joints at the pressure pipes, cylinder bolts and cylinderhead bolts
should be re-tightened from time to time. Clean inside of receivers fitted
with handhole and remove rust. When undertaking half-yearly ¢leaning and
maintenance servicing, please also pay attention to points E.6 and E.7.

E.9. FExamination of suction and pressure valvesg

See E.8. (necessary torque—coefficients : M 6 = lo Nm, M 8 = 15 Nm)

_15._
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Tmportant with conpressors

The compressor should not run with cylinder heads removed unless the
cylinders are secured to the block by at least 2 of the nuts -
preferably all 4 - with small tubular spacers.

E.10. Shutting down for long periods of time and conservation

If the campressed~air plant is to be shut down for long periods of time,
protection of its internal parts is essential. The same thing applies if
the plant is brand new and camissioning is scheduled for a later date.
First let the compressor run until it reaches working temperature.

Next drain e eompressor oil completely.

An anti-corrosiom” 6il (viscosity to SAE 3o0) should be used for re-filling,
followed by a protec#ive run of about 10 minutes, At the start and finish
corrosive preventimg,oll should be injected into the suction stud of the
campressor after thel sugtion filter has been removed.

Now drain off the anti—corrosion oil. Re—fit suction filter and cover

it with adhesive tape to make€ it waterproof. Release pressure and condensate
of air receiver. Shut air valveg

Store your compressor in a dry placen, Damp areas subject to marked
temperature fluctuations are noti\guitable for storage.

When preparing the plant for operation/agdin it must be filled up

with compressor oil (see paragraph C.1"and [E.1) and the suction filter
must be treated as described in paragraph EJ/2.

F. POSSIBLE FAULTS AND REMFDIES

Symptoms Possible Causes Action
F.1l. Motor does 1. Fuses blown 1. Check all electrial connections,
not start

cables, switch-gear and motor.
Use only slow-blow fuses

2. Pressure of air 2. Release pressure until compressor
recelver exceeds can start autcmatically
cutting-in pressure

3. Motor tripped 3. Check setting of motor protec-—
tion,switch—-over time at automa-
tic star delta starter,electric
connections (phase fading, low
voltage), if necessary replace
coil

._16_
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Lo 4. Contactor coil 4. After checking electric leads
&MJ‘ bumt out (low voltage) replace coil.
5. Motor bamt out 5. Examine electric cables and

mains, rewind motor

F.2. Motor 1. Low voltage in l. Check mains, lay cables with
overheats mains adequate cross—-section.
2. Poor contact 2. Check contacts of all switches
: and fuses and replace where
i necessary
% 3. Loss of phase 3. Check mains, fuses and

contacts; remedy cause.

F.3. Campressor out— 1./ Cafpressed-air 1. Plant with higher air delivery
put too small plant’ wrongly should be used
Rated pressure chaSen
not reached
2. Pressure switch 2. Examine adjustment and correct
incorrectly @djusted setting acc. to instructions
( ' placed in the switch (see also
~ C.2 setting of pressure switch)
3. Pipe system,fitting§ 3./Check for leaks in air pipes,
leak fikkings, pressure switch and
receiver handhole by using
seapygwater. Remedy: re-tighten
or changg gaskets or seals
. 4. Filter dirty 4. Clean suction filter and
: re—oil. Cléan pressure filter
: (if supplied) .
7
: 5. Compressor speed = 5. Tighten V-belt, check rate of
gl too low revolutions (compare with F.6,4a)
6. Valves dirty,damaged 6. Clean valve parts, replace
worn parts, see paragraph
"Maintenance ",
7. Cylinder head 7. Replace gasket, check eveness
&h/, gasket leaking of seating




F.4. Compressor 1.
overheats

6.

F.5. 0il consumption 1.
of compressor
too high

- 17 -

Piston and
cylinder worn—out

Relief valve blows

Operating space too
narrow, overheated

Fan—flywheel too
near wall,inguffi-—
cient cooling

air flow

Incorrect rotational
direction of fly—
wheel

Pressure set
teo high

. Lack of oil4

wron oil

Valve wear

Use of unsuitable
oil

. Piston rings

. Piston scoring

through lack of oil

- 18 -

8.

Replace worm—out parts
or exchange unit.

. See F.8.1.

. Improve mounting position

and ventilation of area

Move camnpressor to at least
250 mm fram wall to improve
ventilating air flow.

With three-phase current

exchange two phases, with
alternating current, see

wiring diagram.

Check pressure switch setting
adjust according to instruction
placed in the switch (see also
C.2. setting of pressure switch)

. Check cylinder for score

marks. Top up regularly with
good grade of compressor oil.

Examine parts of valve
gubject to wear, see paragraph
"Mainhgénhance" .

Replace oil which is either too
thin or too thick; use only
grade emulsion-proof, branded
compressor oil.

Check piston rings for bad wear
(e.g.black spots), exchange if
necessary.

Exchange for new pistons and
exchange—cylinders, top up
reqularly with lubricating oil.



F.6. Abnormal
noises

5.

6.
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Block ventilation
not in order

Compressor overheats

"Whistling” at
cylinder head

Relief valve blows

continuously when
canpressor is
running

Rattle at safety
valve

Knocking noises:
a)l ¥-belt hitting
belt guarxd

b) Fan-flywheel
knocks

¢) Foreign bodies
‘in cvlinder

d) Valve damage

e) Connecting rod
bearing worn

Grinding noise

Safety valve of
intermediate stage
blows

Examine ventilation
(breather) cover

Remedy see under F.4

. Tighten cylinder heads or

replace cylinder head gasgkets

Clean non return valve and
relief valve, if necessary
renew seals and gaskets,
see also F.8.

Readjust pressure switch

a)Tighten V-belt so that it
runs without wobbling, but
do not tighten too hard

b) Screw retaining nut of

flywheel down tightly

c)Take off cylinder head,
remove foreign hody, examine
valves, clean filter

d) Examine and replace worn
parts of valve, see also
paragraph on maintenance

e) Compreésser requires repair
(using ‘exchange campressor
prevents loss of working time)

Damaged ball bearing,compressor
requires overhaul.

Campressor valves of second
stage badly leaking of faulty.



F.7. Pressure pipe
continues to
deliver even
when switched
off

F.8. Pressure line
blows continous-—
ly at release

valve

F.9. Overload
protective
device reacts

...19_

Relief valve
disturbed

Actuating linkage
of relief valve

2.

incorrectly adjusted

Compressor running: 1.

Relief valve leaks

Carpressor turned
off: Non return
valve leaks

Setting, is wrong

Loss of a current
phase.Undéryoltage
in mains

Electric feed
cable too small

Switchover time
from star to delta
switch too short
or too long

. Compressor not

relieved

Clean relief valve and relief
line, replace valve seal.

Relief valve should start to
blow shortly after pressure
switch has been opened.

Clean relief valve, replace
valve body,adjust correctly

Clean non return valve,renew
gasket if necessary, but be
sure to release air from
receiver first. Or solenoid
valve without tension.

Adjust setting

Restore correct current and
voltage conditions

Select suitable cable
Gross—section

Set gwitch-—over time
correctly.

Do not switch compressor off
at main or switch, but at the
pressure switch of the com—
pressor, as otherwise the
pressure pipe remains under
load.
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G. Where is what? — Compressed-air ptant with horizontal air receiver

. Handhole

. Bracket for star-delta switch

. Compressed—air receiver

. 011 drain screw

. Dipstick or oil level gauge glass

Intercooler pipe {outlet low pressure cylinder)

. Aftercooler pipe

. Autamatic air receiver drainage :

- Water drain cock(not located at this point on models equipped with
automatic air receiver drainage)

10. shut off valve for automatic air receiver drainage

11. Air extraction valve (to tool)

1l2. Pilot line for automatic air receiver drainage

13. Discharge line for manual or automatic air receiver drainage

14. Pilot ldne Yfor mamual air receiver drainage

15. Non return valve

16. Pressure gauce

17. safety valve) (if‘some cases mounted at other points)

18. Pressure switg¢hp optionally with motor protection

19. Flywheel cover

20. Electric motor

21. Cvlinder head (sucti®On jand pressure valve)

22. Suction filter

23. 0il filler neck

24. Compressor

25. Nameplate (Works—Number - Model +,Version)

[NoN o= BEN R TRV, IRT R UL 0N VO 0 ol
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G. Where is what? - Compressed-air plant with vertical air receiver
1. "est flange
2. il drain screw
3. il level gauge glass or dipstick
4., ntercooler
5. t'on return valve
6. t'ilot line (for autamatic air receiver drainage)
7. iftercooler pipe
8. Iressure switch optionally with motor protection switch
9. rafety valve (in some cases mounted also. at other points)
10. Tressure gauge
11. liameplate (works number - model number - type)
12. rilot line for manual air receiver drainage
13. rilot line (for automatic air receiver drainage)
14. hischarge line for manual or automatic air receiver drainage
15. utomaficair receiver drainage
16. hut off valve for automatic air receiver drainage
17. ater dfaim”gock (not located at this point on models equipped with
-utomatic air reéceiver drainage)
18. lywheel cover
19. 'lectric motor

20. tylinder head (sfictieh,and pressure valve)
2l. uction filter

22. 1l filler neck

23. ‘ompressor

24. . ir delivery valve (to tHol)

25. ,dr receiver name plate

26. /ir receiver

27. tandhole

~
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TECHNICAL INSTALLATION AND MAINTENANCE INSTRUCTIONS BE 100 - 202
LEAFLET TE.FC. SQUIRREL CAGE MOTORS
POSITIONING

The motor must be installed in a well ventilated
area (réf. BI-207/3 "Choice of a motor”).

No recycling of hot air must be allowed.

Unlock the shaft in the case of roller bearings
being used.

ELECTRICAL CHECKS

In the event of installation after a long period of
stocking or after a lengthy period of the motor
being stationary in a humid environment, it is
recommended that the motor be dried for 24
hours at 100-110 °C or be supplied with about 20%
of its normal supplv voltage.

In both cases, before beingswun, the motor insula-
tion must be checked by applying 500 V D.C. for
60 seconds. The insulation must e greater or
equal to 10 megohms.

COUPLING

The motor should be run before coupling to cheek
for any damage during transportation.

a) Direct.

It is recommended that alignement be very pre-
cise. This can be ensured by checking that the
concentricity and paralleling of the two half-cou-
plings do not excead 110 of mm.

b) By pulley.

The motor is generally on siide rails which allow
for optimum adjustment of belt tension and pulley
alignement for further information concerning
belts and pulleys refer to leaflet BIOQ-207/2 “Belts
and pulleys for TEFC squirrel cage motors”.

It should be noted that the smaller the pulley the
greater the loading on the shaft hence the shorter
the life of the bearing.

c) By gears.

On ordering, the details of the motor pignon must
be given: number ofteeth, type of gear (straight or
helicoidal) and the details checked for approval
with our engineering department.

d) On double shafted motors, the non drive end
shaft must only be used for direct coupling.

GENERAL RECOMMENDATIONS.

All parts fitted to the motor shaft must be carefully
balanced.

A tight fit is recommended:

- cold, for coupling with tightening screws,

— heated on, for solid couplings. Misalignement
must be kept to a minimum (if in doubt, please
consult us).

CONNECTION

For.connection details, check the nameplate and -
thediagram glued to the inside of the terminal
box/

Any therpial protection devices, if ordered, will be
terminated inside the terminal box.

The leads from theanains must tagged. Before
switching on the siuts on the terminals must be
tightened.

LEROY
SOMPFR

Axial loads (daN) for the following duties
Frame drive end Average 8 hours/day 24 hours/day 24 hours/day
size bearing weight life of bearings life of bearings high safety margin
of rotor 20 to 30,000 hours 40 to 60,000 hours 100,000 hours

kg 3000 | 1500| 10Q0 | 750 | 3000 | 1500 {1000 | 750 | 3000 | 1500 | 1000 750

Pm | tpm | rpm | rpm | pm | orpm | rpm [rpmy | rpm | rpm | rpm mm
LS160M & L| 6309 ZC3 26 130 160 190 | 210 1004130 1451 160 | 80 100 | 115 1125
LS 180M & L| 6310 ZC3 41 160| 190 | 225|250 120 | 150 170 190 | 90 120 | 145 (155
LS 200 L 6312 C3 60 200| 255 | 320|335 | 155|200 | 2301 255 | 120 155 | 180 |210
LS 2255 & M| €314 C3 83 250| 330 | 400|440 | 200|250 | 2801330 |150 | 200|240 |270
LS 260 M 6315 C3 110 275| 345 | 440|500 | 210|275 | 310| 345|165 | 210|250 |290
LS2B0S &M} 317C3 170 320| 400 | 480 | 560 | 230|320 | 360 400|190 | 240 290 (330

LS315S & M| G317 C3 210 320 230 190

L :320 C3 250 525 | 640710 410 | 475| 525 3201380 |415



TECHNICAL
LEAFLET

INSTALLATION AND MAINTENANCE INSTRUCTIONS
TEFC. SQUIRREL CAGE MOTORS

BE 100 - 202

BEARINGS - LUBRICATION

Bearings are normally filled ex-works with a
lithium based grease STABILUBE No. 2-HQUGH-
TON. However for normal lubrication we recom-
mend J.M.F.R. type greases as defined by AFNOR
E. 60200.

Motors should be greased in operation.

The lubrication intervals shown are valid for bear-
ing temperatures not exceeding 85 °C.

For every 15 °C above this, the interval should be
divided by 2.

. Quantity Lubrication interval times in
Fréme Bearings of grease hours of operation
size 0. ks N.D.E grams 3000 rpm 1500 rpm 1000 rpm 750 rpm

LS160 M & L 6309 Z €3 6210 Z C3 13 2400 6000 8000 8000
LS 180 MT 63102 C3 6210 Z C3 15 2200 5000 7500 8000
LS 180 L 6310Z C3 62124Z G3 15 2200 5000 7500 8000
LS 200 L 6312 C3 6214 C3 20 1700 4500 7200 8000
LS225S5 &M 6314 C3 6214€C3 30 1200 3800 6500 8000
LS 250 M 6315 C3 6215C3 30 1100 3600 6000 8000
LS280S &M 6317 C3 6317 C3 40 800 3000 5200 8000
LS315S &M 6317 C3 6317 C3 40 800

6320 C3 6317 C3 50 2400 4600 6800

REMARK VENTILATION

On flange mounted motors up to the LS 200 L
(inc.), an oilsealis fitted on the drive end. The grea-
se valve system has been replaced by a grease
directing system which avoids blockages.

RECOMMENDATION

Intervals between lubrication must not exceed
one year. If motor have been in stock for more
than one year it is suggested that a number of
successive lubrications are carried out to ensure
that all the old grease has been evacuated.

LEROY
SOMER

The fan cover gfill should be checked regularly for
any build up of distasthis will restrict the air flow of
the motor. The aif is sucked in through the fan
cover and goes out through over the drive end.

ABNORMAL NOISES

Any unusual vibrations or abnormal noises are
usually due to deterioration of the bearings.

ltis preferable to immediatly change the bearings
than to risk more serious repercussions to the
motor or the rest of the apparatus.
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TECHNICAL INSTALLATION AND MAINTENANCE INSTRUCTIONS

LEAFLET TE.FEC. SQUIRREL CAGE MOTORS BE 100 - 202

NOMENCLATURE
COMMON PARTS LS NON DRIVE END BEARING HOUSING

1 WOUND STATOR FIGURE 1. LS 160 - 180

2 ROTOR

5 DRIVE END ENDSHIELD 42 GREASE NIPPLE

6 NON DRIVE END ENDSHIELD 50 PRELOADED BEARING

7 FAN 51 GREASE RETAINING RING

8 FAN OR TURBINE KEY (LS 225 TO 315) 59 THRUST WASHER

9 FAN OR TURBINE CIRCLIPS

13 FAN COVER

14 ASSEMBLY TIERODS
15 TIEROD NUTS

16 LOCKING WASHER

21 SHALT Kiv FIGURE 2. LS 200 - 225 ST
22 SHAFT WASHER
23 SHAFT WASHER HOLDING SeRew 52 EXTERNAL COVER
24 THRUST WASHER 53 INTERNAL COVER
114  NON DRIVE END GRILL 62 COVER FIXING SCREW
324  INTERNAL TURBINE] LS 225 M 63 LOCKING WASHER
ggg %Sg:mg gg{cup ,;OS FIGURE 3. LS 225 M - 250 - 280 - 315
807 (FfSN1 ggt\fgz??%e SCREWS 55 FIXED PART OF GREASE VALVE
56 MOVING PART OF GREASE VALVE
57  LOCK SCREW
DRIVE END BEARING HOUSING B GACASCREW
FIGURE 1. LS 160 - 180 65 GREASE NIPPLE EXTENSION
30 BEARING
31 GREASE RETAINING RING
42 GREASE NIPPLE
| TEMINALBOX
FIGURE 2. 'S 200
69  GASKET
32 EXTERNAL COVER 70  TERMINAL BOX
33 INTERNAL COVER 72 TERMINATLBOX FIXING SCREW
38 BEARING CIRCLIP 73 LOCKING’WASHER
40 COVER FIXING SCREWS 74 TERMINAL BOX COVER
41  LOCKING WASHER 75 COVER FIXING SCREW
76 LOCKING WASHER
FIGURE 3. LS 225 - 250 - 280 - 315 77  TERMINAL BOX COVER GASKET
i 78 CABLE GLAND
34 FIXED PART OF GREASE VALVE 84 TERMINAL BLOCK
35 MOVING PART OF GREASE VALVE 85 TERMINAL BLOCK FIXING SCREW
36 LOCK SCREW 86 LOCKING WASHER

/K’LEROY
COMAER



TECHNICAL

INSTALLATION AND MAINTENANCE INSTRUCTIONS

LEAFLET TE.F.C. SQUIRREL CAGE MOTORS BE 100 - 202
DISMANTLING
Motors LS 160 - 180 - 200 (see figures 1 and 2 of —remove the fixed part of the grease valve (34)

nomenclature)

Disconnect motor from machine

—-remove fan cover (13) after taking out screws
(307)

~ extract the fan (7) either with a proper extractor
or with two levers by pushing against the end-
shield

— for LS 200 frame, remgve the external bearing
covers (32) and (52) “as,well-as the bearing
circlip (30)

- pull out the tierods (4). Removethe\endshield
(5) and (6) by tapping lightly orn=the tierod
bosses

— extract the bearings (30) and (50)

—-remove the internal bearing covers (33) /and
(53) not forgetting that there is a thrust washer
(59) (figure 2)

Motors LS 225 - 250 - 280 - 315 (see figure 3 of

nomenclarure)

- undo nuts (15) on tierods (14)

— unscrew grease nipple (64) as well as its exten-
sion (65)

- remove fan cover (13) and tierods (14)

— take out circlip (9) which retains the fan (7)

—remove the fan (7) by making use of the holes
in the hub to insert arms of an extractor

— remove the bearing cover fixing screws (40) and
(62) from each housing, taking care to replace
them by extracting rods as each one is taken
out

~remove external bearing covers (32) and (52)

— take out lock screw (36) and hence moving part
of grease valve (35); this part is acting as lock
nut to the drive end bearing

—attach an extractor to the extracting rods,
takings care to protect the end of the shaft with
a thick washer; then remove as a unit the end-
shield (5), the bearing (30) and the internal
cover (33); repeat the procedure at the non
drive end noting that there is a thrust washer
(59) which is used to preload the bearing (50)

—- remove the bearings from the endshield with a
bronze tap

~ take the rotor (3) out of the stator taking care
not to damage the windings

BEFORE RE-ASSEMBLY

Stator:

- this must be dusted and heated, if necessary,
to ensure an insulation equal to or greater than
10 megohms

— clean all the mating surfaces to remove all part-
icles of dirt or metal

- in the event of degreasing of the windings, en-
sure that the solvent used is dielectric and is not

likely to have any detrimental effect on the insu-
latigh

Rotor:

- clean'the beating locations

- check that'all threaded parts, the keyway and
the key are no¥damaged

Endshields — beéaringHousings

- must be completely’clean of any dirt or grease
and must be varnished on inside surface and
coated with a good quality heat resistant paint
on the outside

- the grease valves and covers must be care-
fully cleaned so that no filings or dirt get into the
bearings; the grooves on the internal covers
should be greased
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TECHNICAL INSTALLATION AND MAINTENANCE INSTRUCTIONS BE 100 - 202
LEAFLET LEFC. SQUIRREL CAGE MOTORS
RE-ASSEMBLY

(SEE FIGURES 1, 2, 3 OR NOMENCILATURE)

~ slide internal bearing covers (33) and (53) on
rotor, as well as thrust washer (59) at non drive
end (fig. 2, 3)

- place bearings on rotor after having heated
them, preferably in an oil bath, at 80 °C

~insert rotor into stator taking care not to da-
mage windings

- screw a location rod in one of the tapped holes
of the internal covers to ensure location when
endshields are assembled

— check the positioning of the grease passages

- heat the bore of the.non.dfive end endshield,
insert the thrust washef (89) and assemble to
stator

- close the bearing housing with™ tlle external
cover (52) and fix in place with s€rews (62)

—put on fan (7) and its circlip (9)

~ heat the bore of the drive end endshietd™and
assemble to stator

- fit tierods (14) and tighten with nuts (45)

— complete the assembly of drive end bearing
housing by fitting the grease valve (34) and (35),
screwing in lock screw (40)

— fit fan cover (13) and tighten with the 4 nuts (15)
or screws (307)

—screw in grease nipple (64) and its extension
(65)

— check for correct assembly by rotating shaft
by hand; there should be no endfloat

- repaint motor if necessary

N.B.: For LS 160 to LS 200 frame motors (inc.), the
grease valve is replaced by a grease directing

system; on flange mounted motors an oilseal is
fitted.

SPARE PARTS:

Please contact LEROY-SOMER
Usine de production desMANSLE
16230 MANSLE

LEROY

Cr\Adrn
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» ELEKTROTECHNIK, GMEBN |

AMUSEMENT RIDE "FLIPPER®" R
;"MJ' | Manufactor: HUSS MASCHINENFABRIK
| | GMBH & CO.

StresemannstraBe 56
2800 Bremen 1

3 Index Valid for
o _ Wiring-diagram no.: 070.287 , Order-No. g3 359
Page 1.1 Index
2 Page 1.2 Electrical dates
£ Page 1.3 Description
Page 2 InComming supply
. Page 3 Dnivefhauxiliary drives
Page 4 Solenoid valves
Page 5 Limit) switches
Page 6 Hydraudi¢ géntrol
Page 7 Turn contfol
Page 8 Ride up/drive“down control
Page 9 Brake, swinging€ontrol
Page 10 Fault indicatién pelay
Page 11 - Electronic contral
~ —~—1 Page 12 Terminal diagram
: Page 13
Page 14 Control desk
‘Page 15 Control desk
Page 16 Automatic drive
Wiring-diagram No.: 072.287
Page 1 ' Lighting cars, wheel disk
3 Page 2 Lighting sign
- Page 3 Lighting scenery
o 1 Page 4 Lighting spots
Page 5 Lighting control
Page 6 Lighting control
Page 7 Lighting terminal diagram

AMUSEMENT RIDE "FLIPPER™
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HARTIG ELEKTROTECHNIK GMBH

D-2800 Bremen 11, P.0.B. 110329, Hastedter DorfztraBe 10, & (042)) 493070

> ELEKTROTECHNIK, CMB M -amm

AMUSEMENT RIDE "FLIPPER™

ELECTRICAL DATES:

Operating voltage:
Control voltage:

Main fuse input drive:
Main fuse input light:

Installed power:

Power consumption:

. Degree of protections:

Trouble indication:

3~ LLOV /60 Ty
115 V / 60 Cy, 24 V DC

S

200 A

160 A

Mainmotor for hydraulic 90 kW
Motor for oil cooler 1,5 kW
2 compressors 2,4 kW
Installed power drive 93,9 kW
Lighting max. 105 kW
Starting with ride up (max.10sec.)

incd. lighting 470 A
Turn with swinging

incl. l'ighting 280 A
lighting 160 A

All distributibn béxes: 1P 54

A trouble indicator in the control
stores up to 7 breakdewns”
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