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1 Suction shut-off valve
2 Discharge shut-off valve
3 Oil pump
4 Oil sump heating
5 Oil drain plug / oil ý lter
6 Oil sight glass

7 Oil ý ller plug
8 Connection for oil level controller
9 Connection for heat protection thermostat
10 Valve plate
11 Connection for capacity regulator
12 Transport eyelets

Main function parts

Compressor section

Motor section

Terminal box

Main parts

1

2

9

8765

4

3 10

12

11

Function parts

Compressor section

Terminal box

Motor section

Air deÿection hood

Product description
 Hermetic four-cylinder self-reciprocating compressor with air-cooled drive motor.
 The suction gas is sucked straight into the compressor housing.
 The drive motor is outside the suction gas þ ow.
 The drive motor is þ anged to the compressor housing.
 The motor is cooled by a current of air generated by the ventilator. The þ ow of cooling air 

is guided deliberately over the motor. The discharged cooling air also lowers the operating 
temperature in the compressor housing.

 Preferred range of application: normal refrigeration and deep freezing.
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Type code

HG 4 / 650 - 4 S
Motor version air-conditioning

No. of poles
Code for capacity size

Series

Size

Compressors which have been ý lled with ester oil in the factory (e.g. for use with
chlorine-free coolants such as R404A, R407C) are identiý ed accordingly

in the type designation by the sufý x X (e.g. HGX 4/650-4).

Type code

HG 4 / 650 - 4 S
Motor version air-conditioning

No. of poles
Code for capacity size

Series

Size

Compressors which have been ý lled with ester oil in the factory (e.g. for use with
chlorine-free coolants such as R404A, R407C) are identiý ed accordingly

in the type designation by the sufý x X (e.g. HGX 4/650-4).

310 = 27.1 mį/h theoretical volume þow rate at 50 Hz
385 = 33.5 mį/h theoretical volume þow rate at 50 Hz
465 = 40.5 mį/h theoretical volume þow rate at 50 Hz
555 = 48.2 mį/h theoretical volume þow rate at 50 Hz
650 = 56.6 mį/h theoretical volume þow rate at 50 Hz

HA 4 / 650 - 4

HAX
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Installation instructions
General

  Only lift the compressor at the transport eyelet.
  The hoisting gear must be suitable for the compressor weight.
  When erecting the compressor in a closed room, sufý cient ventilation of the machine room air 

must be guaranteed. Do not operate the compressor in a corrosive atmosphere, dust, steam 
or þ ammable environment. Allow sufý cient space for performing maintenance work.

  The compressor must be erected horizontally on anti-vibration pads or if necessary rigidly. 
Avoid any distortion in the compressor housing. Always consult the manufacturer before 
mounting the compressor in a slanting position!

  Direct erection on bundle pipe condensers only with anti-vibration pads. Risk of vibration 
cracks and breakage with rigid installation!

  In addition, we recommend the installation of pipeline vibration compensators.

Transport eyelet

Pipe connections / pipes
Caution! Compressor is pressurised. Leave the inert gas þ lling in the compressor until 
initial commissioning. The shut-off valves should remain closed until evacuated.

 The pipe connections are suitable for all pipes of normal metric and inch 
dimensions. The solder connections of the shut-off valves are to be removed from the 
shut-off valves when soldering the pipes.

 Pipes and machine components should always be clean and dry on the inside, and free 
of cinders, metal chips, rust and phosphate coats. In addition, all parts to be ý tted to the 
compressor and to the whole machine must be delivered sealed air-tight.

Explanations of the limits of application diagrams
Operation of the compressor is only possible within the limits shown in the diagrams. The limits must 
be observed. The maximum discharge end temperature of 140ÁC may not be exceeded. In the dark 
grey area, compressor operation is only possible with additional cooling.
Additional cooling solutions can consist of water-cooled cylinder covers (accessories). We advise 
using heat protection thermostats (accessories).
As a general rule:

 Only use thermally highly stable oils (see lubricant table)! Recommendation:
 for R22 Bock standard oil FUCHS Reniso SP 46
 for R134a, R404A, R407C, R507 Bock standard oil FUCHS Reniso Triton SE 55
 When operating with capacity regulators, the suction gas overheating must be adjusted accor-

dingly.
 When using frequency transformers, please note that the limits of application can be restricted 

on reaching the maximum tolerable power consumption of the drive motor.
 Continuous operation in the limit zone is not recommended.
 Maximum permissible ON/OFF switching frequency of the drive motor: 12 switching cycles per 

hour. The whole machine must reach a state of equilibrium (constant operating conditions).
Rating values for operating ranges on request.
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Pipe installation
 Ensure there is provision for proper oil reþ ux
 Pipes and non-return valves must be dimensioned according to the operating points.
 Pressure losses must be kept to a minimum.
 Fix the pipes with fastening clips with rubber sleeves.
 Provide suitable vibration compensators for the pipes, ensuring they are mounted in the 

correct position. Prevent any vibration in the pipes, as these can cause cracks or breaks 
(caution! Risk of coolant leaks). Check the whole machine regularly.

Shut-off valves
Warning! Both shut-off valves - the suction and the discharge shut-off valve - must be 
opened before starting the compressor!
Before opening or closing the shut-off valve, turn the valve spindle seal approx. Ĳ of 
a turn counter-clockwise. After activating the shut-off valve, tighten the valve spindle 
seal again clockwise.
i

Connection 3 is intended for safeguard systems and cannot be shut-off.

Opening the shut-off valve
Open spindle 1 turning to the left 
(counter-clockwise) as far as it 
will go. 
Shut-off valve is fully open / ser-
vice connection 2 closed
(setting A).

Opening the service
connection (2)
Turn spindle 1 approx. İ to 1 turn 
to the right (clockwise) 
Service connection 2 is now 
open, the shut-off valve is also 
open (setting B).

i

Setting A

Setting B Pipe connection

Pipe connection

Compressor

Compressor

Valve spindle seal

loosen

tighten
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Standard motor, designed for direct or part winding start
Features:

  Designation on the nameplate:  Y / YY
  Designation on the yellow label on the terminal box (see ý gur):

Compressors marked in this way are suitable for direct or part winding start.
The motor winding is divided into two parts: part winding 1 = 60% and part winding 2 = 40%. 
This winding division reduces the start-up current during a part winding start to approx. 65% of the 
value for a direct start.

Mechanical start unloader with bypass solenoid is not required

In the factory, the motor is switched for direct starting (YY) (see photo).
For part winding start Y/YY, remove the bridges and connect the motor 
feed cable according to the circuit diagram.
             right wrong

 part winding 2 = 40%

 part winding 1 = 60%

WARNING!
Failure to comply results in reversed þ elds of rotation and can cause motor damage.
After the motor has started up with part winding 1, part winding 2 must be switched 
on after max. 1 second delay. Failure to comply can be detrimental to the service life 
of the motor.

Terminal box with 
bridges inserted for 
direct start

i
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Special motor, version for direct or star delta starting
Example for motor 230 V æ / 400 V Y
Features:   Designation on the nameplate: æ / Y

    Designation on the yellow label on the terminal box (ý gur).
Compressors with this code are suitable in the voltage range æ for start delta starting

Note: Mechanical start unloader with bypass solenoid
(accessories) is required for star delta starting

In the factory, the motor is switched for direct starting (400 V Y, see photo).
For star delta starting in voltage range æ, the bridges are to be inserted 
according to the circuit diagram in the lid of the terminal box.
z

 Note the position and designation of the connection screws on the 
terminal board!

i

Photograph: Terminal box with inserted 
bridges for direct starting with 400 V Y

U1 V1 W1

U2 V2W2

CAUTION! Ensure that power is supplied via K1 to winding 1 (60%) (1U1 / 1V1 / 1W1) 
and via K2 to winding 2 (40%) (2U1 / 2V1 / 2W1). The motor contactors (K1/K2) are each 
to be rated for approx. 70% of the max. operating current.

1-2    Connections for PTC sensor
R1    PTC sensor motor winding
R2    Heat protection thermostat (PTC sensor)
F1     2 motor safety switches (60%:40% of IA total)
F2     Fuse control power circuit
F3     Safety chain (high/low pressure monitoring)
F4     Oil differential pressure controller
B1     Enabling switch (thermostat)

K1     Mains contactor (part winding 1)
K2     Mains contactor (part winding 2)
K1T  Delay relay max. 1s
A1     Trigger unit MP10
Q1    Main switch
S1     Switch control voltage
M1    Compressor motor
M2    Ventilator motor

Main line wiring diagram for part winding start with standard motor
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1-2   Connections for PTC sensor
R1   PTC sensor motor winding
R2   Heat protection thermostat (PTC sensor)
F1    Safety device load stabilisation circuit
F2    Fuse control power circuit
F3    Safety chain (high/low pressure monitoring)
F4    Oil differential pressure controller
B1    Enable switch(thermostat)
Q1   Main switch
S1    Switch control voltage

M1   Compressor motor
M2   Ventilator motor
K1    Mains contactor
K2    æ contactor
K3    Y-contactor
K4T Time relay for contactor changeover
K5T Time relay for start unloader
AL    Magnetic coil for start unloader
A1    Electronic trigger MP 10
Y1    MV start unloader

Main line diagram for star delta starting with special motor

Special motor, version for direct or star delta starting
Example for motor 230 V æ / 400 V Y
Features:   Designation on the nameplate: æ / Y

    Designation on the yellow label on the terminal box (ý gur).
Compressors with this code are suitable in the voltage range æ for start delta starting

Note: Mechanical start unloader with bypass solenoid
(accessories) is required for star delta starting

In the factory, the motor is switched for direct starting (400 V Y, see photo).
For star delta starting in voltage range æ, the bridges are to be inserted 
according to the circuit diagram in the lid of the terminal box.
z

 Note the position and designation of the connection screws on the 
terminal board!

i

Photograph: Terminal box with inserted 
bridges for direct starting with 400 V Y

U1 V1 W1

U2 V2W2
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Electronic trigger MP 10
The compressor motor is equipped with posistor temperature sensors (PTC) which are wired to the 
electronic trigger MP 10 in the terminal box. The stand-by mode is indicated by the light diode H3 
(green) when mains voltage is applied. In the event of overtemperature in the motor winding, the 
device switches the compressor off and signal lamp H1 lights up red.
In addition, the hot gas side of the compressor can be protected from overheating by heat protection 
thermostats (accessories).

When the device has triggered, this indicates an overload or intolerable operating 
conditions. Ascertain and eliminate the cause.

The device has a reclosure preventing feature. After eliminating the fault, the device is quit by 
interrupting the mains power with the external alarm reset switch S1 (see main-line wiring diagram). 
The reclosure preventing feature is unlocked and LEDs H1 or H2 go off again.

i

Connection of the electronic trigger MP 10
The electrical connection of MP 10 is to be completed 
according to the circuit diagram. The trigger is to be 
protected with a fuse (F) of max. 4 A, slow-acting. To 
guarantee the protection function, the electronic trigger 
is mounted as ý rst element in the control power circuit.

Connections temperature monitoring:
 motor winding: terminals 1-2
 hot gas side: terminals 3 - 4

 WARNING! 
Terminals 1 - 6 on the electronic trigger 
MP 10 and terminals PTC 1 and PTC 2 
on the compressor terminal board (see dia-
gram) may not come into contact with mains 
voltage. This would destroy the electronic 
trigger and the PTC sensors.

Terminal 
board

 
 
 
 
 
 
 
 
 

Function test of the electronic trigger MP 10
Before starting up and after any faults or changes to the control power circuit of the machine, check 
the electronic trigger to ensure that it functions properly:

 Procedure LED H1 LED H2 LED H3
     red    red   green
 

 1 Interrupt the power supply   OFF   OFF   OFF
Disconnect the motor temperature sensor connection (terminal 1 or 2)

    Disconnect the hot gas temperature sensor (if installed) (terminal 3 or 4)
 2 Switch the power supply on again.     ON

Function check motor temperature sensor: stand-by   ON
Function check hot gas temperature sensor: stand-by    ON

 3 Interrupt mains voltage again   OFF   OFF   OFF
Connect terminals 1 or 2 respectively 3 or 4 again

 4 Switch the power supply on again: MP in stand-by mode   OFF   OFF   ON
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Ventilator motor
The ventilator motor for cooling the compressor is already wired in the terminal box.
Please consult the main-line wiring diagram in the terminal box for the power supply and triggering 
via the compressor contactor. The ventilator motor is protected by a pressure controller.
Electrical data: 230 V / 1 / 50 é 60 Hz, 170 W, 0.71 A
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