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Do It Yourself 4x4 switch for Alfa Romeo 33 16v Permanent 4 
 ver. 1.03 

 
 
I suggest you to read all from page one to end so you could know better what and why are you doing on car and 
what will it affect but if you are to jumpy please read at least pages 1 and 2 before jumping to 26 and higher.  
 
Page 
 

1 How 4x4 system works on Permanent 4 with pictures of main mechanic parts 
2 How 4x4 system works on Permanent 4? 
3 How 4x4 system works on Permanent 4? 
4 Keys A, B, C1-17 
5 Keys G10-99b 
6 Keys G99c-219 
7 Keys G220-320 
8 Keys G321a-335, H, I1-54 
9 Keys I55-92, L, M, N1-9 
10 Keys N10-67, O, P1-40 
11 Keys P41-42, Q, R, S1-19 
12 Keys S20-49, T 
13 Notes 
14 Notes 
15 Wiring diagram A of rear 4x4 system for Permanent 4 Cloverleaf 
16 3D car wiring diagram A of rear 4x4 system 
17 Connectors used in diagram A 
18 Connectors used in diagram A 
19 Connectors used in diagram A 
20 Wiring diagram B of front 4x4 system for Permanent 4 Cloverleaf 
21 3D car wiring diagram B of front 4x4 system 
22 Connectors used in diagram B 
23 Connectors used in diagram B 
24 Connectors used in diagram B 
25 Connectors used in diagram B 
26 Connectors used in diagram B 
27 For what is P2 better then P4? For what is P2 worse then P4? 
28 How to TEST it without placing switch, to see if I like my P4 turned into P2? 
29 Do I need switches? What is purpose those of switches? How do I operate those switches once I 

install them? 
30 Making switch  
31 Wiring diagram of 4x4 switch and 4x4 reset switch on front part of 4x4 system. 
32 Wiring diagram A of rear 4x4 system for Permanent 4  
33 Wiring diagram A of rear 4x4 system for Alfa Romeo 33 1.7ie 4x4    
34 Pictures of switch in my car and electromagnetic coupling. 
35 What you must know when driving Permanent 4. 
36 What you must know when driving 4x4 Wheel Drive. 
37 Disclaimer. 
  

 
I wish specially to thank Keith Walker for supplying me with all needed data for making this manual because 
without his help, knowledge, patience and readiness to share information I wouldn’t be able to learn and make 
this manual  and also to James Barrett, Dave Peto, Lucas Lardinois and  all other people who answered to my 
questions when I asked them. 
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How Permanent 4 system works 
 

On vehicles with permanent four-wheel 
drive new technical solutions have been 
adopted characterized by a series of 
devices able to guarantee optimal traction 
even under critical road holding 
conditions. These results have been 
obtained thanks to the adoption of a 
central “viscous coupling” able to 
transfer part of the deflecting torque from 
one drive shaft to another whenever there 
is wheel slip due to bad road conditions. 
Under good road holding conditions the 
vehicle behaves liked a front wheel drive 
vehicle but has the advantage that the rear axle permanently contributes to the thrust with a small torque (about 
5%) transferred by the viscous coupling which, like a differential device, allows small differences in the speed 
of the front and rear wheels. Drive is transmitted to the viscous coupling (2) from the electromagnetic coupling 
(1) which is controlled by an electronic control unit which automatically engages/disengages it in accordance 
with evaluation parameters set by the control unit itself and measures by the relevant sensors and components. 
The rotating mass (3) located at the end of the drive shaft enables the vibrations generated by the imbalance of 
the system to be absorbed. 
1 - Electromagnet coupling 
2 - Viscous coupling 
3 - Rotating mass 

4. Body 
5. Shaft 
A. Integral disc with coupling body 4 
B. Integral disc wit shaft 5 

Electromagnetic coupling (1) 
The electromagnetic coupling forms part of a sophisticated system of control managed by a specific control unit 
which, from the-processing of the data measured by a series of sensors, manages the traction on the basis of the 
best road holding conditions obtained trough the disengagement of the four-wheel drive which is the normal 
operational state. 
The-functions of the system are basically as follows: 
- Engagement/disengagement of the coupling 
- Anti-disengaging function 
- Self diagnose. 
Viscous coupling (2) 
As shown in the following page the connection between the two drive shafts (front and rear) is formed by a 
special silicone fluid in which discs “A” and “B” are immersed. These discs are integral with body 4 and with 
the shaft 5 (through a grooved coupling). Under normal conditions, as already described, with a minimum 
difference in the speed of the two discs, a minimum torque is transferred as the traction is almost entirely on the 
front axle. When one of the drive shafts is slipping resulting in a great difference in speed between the two 
disks, (e.g. front wheels on ice and rear wheels on dry road) there is an increase in temperature resulting in a 
compression of the disks and relative blocking of the coupling itself. 
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For what is P2 better then P4? 
+ less jerking on low rpm 
+ no jerking at all in corners  yes especially in tight corners 
+ you have lower consumption, especially  “grandma” drivers  
+ you have higher TOP SPEED 
+ it's easier to drive it in city at cruising speed 
+ especially on long distances  you somehow have feeling that it glides in comparison to driving with 4x4 
engaged 
+ yes now you can pull up hand brake and it will block rear wheels, like normal FWD car do  it's handy in some 
situations 
+ you'll have a bit smaller turning radius, helps when parking 
+ definitively your clutch has less stress 
+ better acceleration above some 120km/h  
 
For what is P2 worse then P4? 
- first few days until you learn to drive it like  FWD car, you won't be able to start without wheel spin 
- you have slower accel. up to 120km/h because of wheel spin 
- if you drive it hard you'll have wheel spin until  you pass around 100Km/h, so you'll have to compensate  with 
steering wheel just to stay on track which means no more one hand on wheel driving 
- IT WILL HAVE EVEN LONGER BRAKING DISTANCE, because P4 is transferring some of braking force 
to back wheels with drive shaft until braking force exceed 0.2 G this is especially obvious if you have ABS 
- you'll have trouble while climbing on sidewalk (normal way of parking car in my country) again 
you'll have wheel spin 
- yours front tires will wear more then back tires 
- you'll find out that car is no more neutral in high speeding corners (you'll have under steer), and 
you'll have feeling that yours car sways, you'll maybe want to put on front shocks sway bar because of it car 
somehow easier passes corner but you don't have that P4 feeling that it stays hard on ground with all four 
wheels (I missed it so much that I almost bought sway bar) 
- also until you learn to drive it or ie computer learns  first few day you won't see any difference in fuel 
consumption but after that passes, you'll be happy,  if you drive like maniac all day long don’t expect big fuel 
saving.  With P4 and yellow fuel lamp turn on I could do 50Km normal city drive, now  with P2 if I'm extra 
careful even 90Km, while on normal drive I have some 65-70Km, normal city consumption has on my car has 
fallen from 13lit/100km to some 11.5lit/100km on free way it isn’t that large before on freeway I had  
7.5lit/100km (in 5th on some 3-4000 rpm, around 120 km/h) now it's 6,5 lit/100km I don't think that it can go 
any lower  than that without lowering to 2000-2200 rpm in 5th but  many people know that 1900-2200 rpm is 
critical for  Alfa boxer, because on that rpm engine wears much more so I don't like driving it lower then 2500 
on long runs. 
 
In case you didn't know DON'T EVER pull handbrake with engaged 4x4 you risk of swaying drive shaft, 
because we don't have central diff. we have el. clutch which acts like one, but only when you brake with foot 
brake. 
Only reason for pulling it in drive with 4x4 is when you can't stop on time, and you risk damaging all of your 
car, it won't lock rear wheels but you'll have shorter braking distance and because it don't lock your rear wheels 
you won't spin your car, like on FWD you would. 
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How to TEST it without placing switch, to see if I like my P4 turned into P2? 
 
How to turn P4 to P2 (FWD), open bonnet, and look on drivers side of car for two relays with fuses on them, 

 

  
one that is closer to shock absorber should be el. clutch relay   (with blue stand) come to relay red, red-black, purple-
black, pink) so you can't miss it. Take fuse out or even whole relay, in any case with that el. clutch won't get electricity, 
also 4x4 warning lamp will ignite, which will tell you that computer found error and just disconnected further monitoring 
of all 4x4 system in car, which means that with it you disconnected all electric 4x4 systems in car, and you don't have to 
be afraid of damaging any, yours drive shaft will continue to turn but it will not transfer any Nm to rear wheels. 
Don't be afraid that 4x4 is ignited because it's good thing, because it means that all 4x4 electronic is shut down. 
Drive car and enjoy in P2.  
After that to drive  P4, turn off ignition, place back fuse (relay) and ignite car, and drive as again P4. 
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Do I need switches?  
Well you don’t if you don’t look forward to those few gains mentioned from start or you tested it and didn’t 
like it, or you like it but you think that opening bonnet every time you want to change from FWD to 4x4 or 
from 4x4 to FWD isn’t hard. 
 
I’m making this document to all those “lazy” people that like me think it’s too much bother opening bonnet and 
getting out of seat, taking out fuse in let say brand new suit and dirtying yours hands and getting back to car.  
 
 
What is purpose those of switches? 
 4x4 switch 
+ you don't have to stop car, and open bonnet, and take fuse out or put it in,  which can be interesting if it starts 
to rain and you want to transfer P2 to P4 
4x4 reset switch 
+ you don't need to turn off ignition and turn it back on, just to turn ON  4x4 computer and electronic, because 
once 4x4 yellow light ignite (error detected) 4x4 computer will disengage all 4x4 electronic and won’t try to 
engage until you turn off/on car. 
 
 
How do I operate those switches once I install them? 
Best way to disengage 4x4: 

1. is to stop car,  
2. turn off car ignition  
3. switch 4x4 to disengage 
4. turn on car ignition  
If you are in a hurry you can skip points 2. and 4. 

 
Best way to engage 4x4: 

1. is to stop car 
2. turn off car ignition (if you have 4x4 reset switch you can leave car running) 
3. switch 4x4 to engage 
4. turn on car ignition (or just reset 4x4 system by 4x4 reset switch) 

 
It is important that you stop car before engaging/disengaging 4x4 system, but if it is necessary you can 
engage/disengage 4x4 system at your own risk while car is moving at nearly constant velocity/speed but it is in 
neutral (none of gears) gearshift position. 
 
NEVER: 

- engage 4x4 when braking or accelerating fast 
- disengage 4x4 when accelerating 
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Making switch 
There are two switches, 4x4 electronic clutch power switch and 4x4 computer reset switch (as option you can 
make third switch which will turn on/off 4x4 orange warning light on instrument panel by cutting and inserting 
additional switch to amber-black wire which is first wire on G270a connector). There are two ways of doing 
4x4 electronic switch one is to cut ZN (purple black) or S (pink) wire on I76 relay but since you need to open 
central console to make 4x4 computer reset switch I’ll describe second way which include cutting (purple 
black) ZN wire which is #3 wire on  G270a connector.  Electronic scheme you can see page or two down, 
you’ll need 2 switches (20A or more preferred) one is for 4x4 switch and it is normal switch (if you can find 
original Alfa Romeo switch like for fog lights/all 4 direction lights/rear window defogger) other switch 4x4 
reset switch should be momentary switch (like reset switch on computer) but normal will work also only you’ll 
have step more to do,  6-7 meters/yards of 2,5mm2  car wire,  flat and cross screwdrivers, scalper or similar 
sharp object with which you’ll cut wire and  strip it (take off plastic/rubber electric insulation ), electric 
insulator tape (or any electric insulator spray) .  
 
First you have to decide where in cabin would you like to have those switches, best place for them would be on 
lowest part of central console, between hand brake and ash tray since it’s closest of connector and less wire we 
have, less resistance (ohms) we insert to 4x4 system, second best place for it would be on drivers shelf between 
steering wheel and central console, last place should be between steering wheel and driver door (this is not 
desirable location as you need long wires to reach that location but to me it is most ergonomic and esthetic 
place) , so you need to sit little in drivers seat and move hands around and see which location suits you best I 
recommend first as it’s closest to connector. 

0. take screwdriver and unscrew drivers (4 upper,2 lower screws) and co drivers shelves (2-3upper, 2 
lower screws)/ if you can reach G270a connector behind ash tray and shelf above it by removing those 
two go to step 4. but I couldn’t 

1. take flat screwdriver and take out air ventilation mask and all three ventilation tunnels behind it on 
central console, take it out 

2. take flat screwdriver and open plastic cap to access cross screw on rear part of central plastic which 
protects handbrake it is just after rear ash tray at rear seats, take it out 

3.  take off leather/plastic thing around gearshift knob,  unscrew two screws that are behind ventilation 
system at upper part of central console,  also unscrew two screws holding it in middle, and at last 
unscrew last one near handbrake (maybe you’ll need to loosen an bit  plastic L pieces around central 
console, so you may need Super ATTAK or any other glue when putting it back on)  

4. find G270a and G270b connectors and locate wire #6  SN (pink-black) or S (pink) depending which 
side of G270a connector you’re looking at, strip wire and cut it after that connect both new ends of SN 
wire to 4x4 reset switch with 2.5mm2 car wires, insulate with tape all connections 

5. locate wire #3  ZN (purple-black)  of G270a connector, strip wire and cut it after that connect both new 
ends of ZN wire to 4x4 switch with 2.5mm2 car wires, insulate with tape all connections 

6. make holes and install switches on central console or wherever you decided to put them 
7. start car and test both switches, when you press 4x4 switch it should disengage el. Coupling which will 

result click noise followed by lighting up 4x4 warning light depress switch and you’ll see that nothing 
happens, yellow light is still on because until you reset 4x4 computer it wont try to reengage coupling, 
after you press 4x4 reset switch, yellow lights will turn off you’ll hear click noise which is el. Coupling 
engaging and if all is OK yellow light will stay off, now press foot brake pedal to see if system is OK if 
each time you press brake pedal hear clicking sound from el. Coupling then yours system has too much 
wire and to high resistance is added to 4x4 system (unless yours car did that before you installed switch 
in which case you do not need to worry, my didn’t)  and computer each time you press brake pedal 
calculates (what computer uses to calculate 0.2G I still don’t known, I can only guess) that we have 
excided 0.2 G force limit in braking and it disengages drive shaft it isn’t that bad if rear brake pressure 
valve is working OK but it would be better that we don’t have this side effect. Take car for spin to see if 
it acts as before with 4x4 engaged. 

8. If all is OK and yellow light don’t come after some time of driving and braking, screw back all parts of 
console and shelves. 

9. CONGRATULATIONS ON SUCCESSFULLY INSTALLING 4X4 SWITCH  
On following page 30 (298 page of wiring diagram) you can see electric wiring scheme of both switches installed on one side of 
G270a connector of 4x4 system, but you can also install it on other side of that connector which leads to 4x4 computer at end of 
car N50 page 31 (seen on page 297 of wiring diagram). 
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Wiring scheme of 4x4 switch and 4x4 reset switch on front part of 4x4 system. 
Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com
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This is wiring diagram of Alfa 33 ie 4x4 car that originally comes with 4x4 switch installed and best way 
(factory way) would be for us to make exact copy of that or take (from scrap yard) whole rear 4x4 system of 
that car, computer, wires and switch, and install it in ours P4. Both N50 units work in same way they disconnect 
power to el. Coupling when you brake and engage it moment later. Of course 4x4 N50 units probably has 
implemented support for 4x4 while ours have not. ORIGINAL 4x4 SWITCH IS PLACED NEAR FRONT ASH TRAY. 
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Switch inside my Permanent 4  Original position of 4x4 switch on 4x4 Alfa, 

best position for installing both switches. 
 

 
 

If you are asking yourself what electromagnetic coupling looks like 

 
so now you know what expensive part you can damage if you play with 4x4 system and install/use 4x4 switch 
also you can see on it exactly electromagnetic coil and tooth mesh sensor if you look at it carefully. 
 
 
 
 
 

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com



 
WHAT YOU MUST KNOW WHEN DRIVING PERMANENT 4 
 

1 - Permanent 4WD failure warning light. The system comprises an 
electromagnetic coupling controlled by an electronic control unit for 
engaging the drive. The system has a self-diagnosis unit and a special 
warning light (1) to alert the driver in the event of the any system failures. 
Drive transmission also takes place through a viscous joint in an 
intermediate position from the propeller shaft. 
Warning: The electromagnetic coupling is engaged by turning the 
ignition key to position 2 (key-controlled services ON). If  the vehicle is to 
be towed, turn the ignition key to position 1 (key-controlled services OFF) 
without removing the key so as to disengage the electromagnetic 
coupling.  
 
 

Warning 
Avoid utilizing the vehicle in a manner different to that for which is was designed: it is therefore recommended 
not to use it as an “all terrain” vehicle. Furthermore follow the precautions listed hereunder: 
- utilize tires of the same type and dimensions on all four wheels and ensure that inflation pressures are always 
those pre-scribed; 
- always check brake efficiency after having crossed muddy, sandy or wet terrains; 
- when the fitting of snow-chains is required, remember that these must be mounted onto the front wheels; 
- never tow the vehicle by raising the rear wheels only (front wheels in contact with the ground) to avoid 
serious damage to the mechanics. In the case of absolute necessity only, tow the vehicle in this way only 
after insertion of a rotating platform under the front wheels and with the ignition key in position 1 key 
controlled services OFF and electromagnetic coupling disengaged 
- dynamic balancing, with wheels installed on the vehicle, must be carried out with the ignition key in 
position 1 (ignition controlled functions cut out) in order to disconnect the electromagnetic coupling; 
- before carrying out power or brake testing with a roller test bench, remove the fuse protecting the 
electromagnetic coupling in order to disconnect it. 
An Authorized Alfa Romeo Service Station should carry out these operations. 
 
Getting towed 
When being towed, secure the towing link to the bracket shown in figure A. Turn the steering lock/ignition 
switch key to the position “1” (see page 34) and left in (key controlled services OFF and for Permanent 4 
version electromagnetic coupling disengaged). 
Warning 
- When towing, care should be taken that any hauling local regulation is strictly adhered to. 
- When the vehicle is being towed no power assistance is available to the brake system; a substantially greater 
pedal effort will therefore be needed to obtain effective braking.  
- If the vehicle is equipped with power steering, the circuit is not active with the engine at rest and it is therefore 
necessary to exercise more force on the steering wheel. 
- Never withdraw the key from the steering lock/ignition switch because it is possible for the steering lock to 
engage accidentally. 
- Never tow the vehicle with only the rear wheels raised from the ground (front drive wheels on the road) to 
avoid serious mechanical damage. If it cannot be avoided use this system only after placing a rotating platform 
under the front wheels and turn the steering lock/ignition switch key to the position “1” (key controlled services 
OFF and for Permanent 4 version electromagnetic coupling disengaged). 
- When getting towed, on 4WD version, disengage the four-wheel drive. 
Towing 
When taking another vehicle in tow, secure the towing link to the bracket on the underside of the boot as shown 
in figure 6 or C (4WDversions). 
Note for 4WD versions 
TO facilitate towing of another vehicle, it is advisable to engage the four-wheel drive. 
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WHAT YOU MUST KNOW WHEN DRIVING 4x4 WHEEL DRIVE 
 

 1 - Push-button to engage 4WD 
2 - Self-diagnosis system warning light 
3 - 4-wheel drive engagement warning light. 
The system is composed of a rear differential coupled to the engine unit 
by a propeller shaft fitted with an electromagnetic coupling; this 
mechanical device is controlled by an electronic control unit. Engagement 
of 4WD is possible at any vehicle speed and is actuated by a push-button 
(1). 
Avoid maneuvering on high-adhesion road surfaces with the wheels 
steered to locks and the 4WD engaged. Under this condition, even though 
the reliability and strain resisting capabilities of the cars mechanical 
components are not impaired, the vehicle will result in a braking action. 
The device is provided with a self-diagnosis system and a special warning 

light (2) on the dashboard, signaling any possible faulty condition of the control unit, the electromagnetic 
coupling and the sensors. In such a case, 4WD is automatically disengaged thus preserving safety and reliability 
levels. 4WD engagement is signaled by warning light (3). 
Note 
Thanks to a series of sensors, the system optimizes functionality and reliability in any condition: 
- inhibiting engagement in case of speed difference between front and rear wheels; 
- disengaging 4WD in case of Sharp braking and automatically engaging it when the brake pedal is released. 
The system is also fitted with a mesh-control safety device, the operation of which is based on the detection, 
performed by a coil installed near the coupling, of electromagnetic noises due to mesh failure. Said safety 
device operates upon engagement driven either by the push-button switch or by brake pedal release (after 
intervention of brake safety device).  
How to chose which drive to utilize 
Front-wheel drive only: this is most suitable on normal, dry roads, as it allows maximum savings in fuel 
consumption, a more comfort-able drive and lower wear of mechanical parts. 
4WD: this must be utilized in all those circum-stances when the road presents low adhesion values, I.e. 
disconnected, wet, snowy or muddy roads and on sandy or muddy routes.  
In general: it is recommended to utilize front wheel drive whenever road or atmospheric conditions do not 
expressly required the use of 4WD. 
Warning 
Avoid utilizing the vehicle in a manner different to that for which it was designed: it is therefore recommended 
not to use it as an “all terrain” vehicle. Furthermore follow the precautions listed hereunder: 
- utilize tires of the same type and dimensions on all four wheels and ensure that inflation pressures are always 
those pre-scribed; 
- always check brake efficiency after having crossed muddy, sandy or wet terrains; 
- when the fitting of snow-chains is required, mounted on-to the front wheels without engaging 4WD. 
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DISCLAIMER 
All written data here are obtained by TESTING with “pick and try” method (also known as right wire-wrong 
wire, good-bad wire..) on my P4 and from reading all other data you can find here in pictures. All data written 
here present my knowledge and my own belief so they can be wrong or insufficient. If you find any data that 
you think is incorrect or wish to change it, adopt it or fulfill manual please let me know by sending me e-mail to 
tvatavuk@usa.net  .Nor me or any other person has any financial benefit from making/distributing this manual. 
I ‘m not and will be not hold responsible for any damage electric, mechanic or any other as result of following 
this manual, installing and using 4x4 switch in your car. If you install switch you could damage: 4x4 control 
unit, instrument panel, central console, electromagnetic coupling or any other electric/mechanic part of yours 
car for which you and only you will be responsible. What I didn’t scare you well then go and make switch, if you want that is. You wouldn’t 
believe how much I hate when they write disclaimer with so small font size. Stop reading this you’ll lose yours eyesight. 
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SD COMPRESSOR SERVICE MANUAL

TABLE OF CONTENTS

 1. Compressor Models Covered 11. Field Replaceable Parts
 2. Compressor Nomenclature      11.1 Compressor Parts
 3. Cautionary Information      11.2 Clutch Parts
 4. R134a Information 12. Service Operations - General Information
     4.1 R134a / Pag Oil Handling 13. Oil Charging
     4.2 Table of Saturation Temperatures and Pressures      13.1 Repairing Compressors
 5. Compressor Identification      13.2 Replacing Same Type of Compressors
     5.1 Label      13.3 Replacing Different Types of Compressors
     5.2 Date Codes      13.4 Oil Charge Determination for Long Hose Application
 6. Compressor Specifications      13.5 Oil Retained in System Components
     6.1 Belt Tension 14. Clutch Service
     6.2 Speed Rating      14.1 Armature Assembly Removal
     6.3 Basic Specifications      14.2 Rotor Assembly Removal
     6.4 Assembly Torques      14.3 Field Coil Assembly Removal
     6.5 Mounting Angles      14.4 Field Coil Assembly Installation
 7. Cylinder Head / Porting Guide      14.5 Rotor Assembly Installation
 8. Tools      14.6 Armature Assembly Installation
     8.1 Special Service Tools 15. Shaft Seal Service
     8.2 Standard Tools 16. Cylinder Head / Valve Plate Service
 9. Service Procedures      16.1 Cylinder Head Removal
10. Inspection Procedures      16.2 Valve Plate Removal
     10.1 Leak Checking      16.3 Valve Plate and Cylinder Head Installation
     10.2 Oil Level Measurement 17. Thermal Protector Switch Service
     10.3 Shaft Turning Smoothness Inspection      17.1 TPS Testing
     10.4 Clutch Inspection      17.2 TPS Replacement
     10.5 Unusual Noise Not Due to Compressor 18. High Pressure Relief Valve Service
     10.6 Unusual Noise Due to Compressor 19. Converting R-12 Systems to R134a
     10.7 Valve Plate Test

**  Service Oil Information

This service manual has been prepared by Sanden International (USA), Inc. It Includes information on
application, troubleshooting, and repair of automotive air conditioning compressors manufactured by
Sanden Corporation and its subsidiaries, in accordance with the appropriate SAE standards for mobile air
conditioning. Service operations not described in this manual are not authorized for Sanden compressors.
For further information contact your nearest Sanden representative.

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com



Compressor Models

1. Model Conversions

TYPE R-12 R134a
5 Cylinder SD-505

SD-507

SD-508

SD-510

SD7B10 / SD5H09

SD5H11

SD5H14

SD7H15HD and SD5H14HD
7 Cylinder SDB-706

SD-708

SD-709

SDB-709

SD7B10

SD7H13

SD7H15

SD7B15

COMPRESSOR NOMENCLATURE

2. Identification

R-12 Compressors

SD -- 7 09

                                                             
Sanden reciprocating

wobble plate
compressors

Number of Cylinders Approximate displacement, in
cubic inches

SD 7 H 15 HD

                                            
Sanden

reciprocating
wobble plate
compressors

Number of
cylinders

Port location

( H if on head, B if
on body )

Approximate
displacement,

in cubic
centimeters

(divided by 10)

Heavy Duty (HD)
or Sealed

Heavy-duty (SHD)
clutch
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CAUTIONARY INFORMATION

3.1 Pressure Release

Before disconnecting any lines, always make sure refrigerant has been removed from the A/C system by
recovering it with the appropriate recovery equipment.

When working on compressors, separate from the system, always be sure to relieve internal pressure first.
Internal compressor pressure can be relieved by removing the oil plug ( if necessary) or by removing
shipping caps / pads from both ports.

3.2 Recovery of Refrigerant

Never discharge refrigerant to the atmosphere. Always use approved refrigerant recovery / recycling
equipment to capture refrigerant which is removed from the A/C
system. Do not mix refrigerants in the same piece of equipment; one should be designated for R-12 and
another for R134a.

3.3 Handling of Refrigerant

Always wear eye and hand protection when working on an A/C system or compressor. Liquid refrigerant
can cause frostbite and / or blindness.

3.4 Ventilation

Keep refrigerants and oils away from open flames. Refrigerants can produce poisonous gasses in the
presence of a flame. Work in a well-ventilated area.

3.5 Avoid Use of Compressed Air

Do not introduce compressed air into an A/C system due to the danger of contamination.

3.6 Warranty for Recycled Refrigerant

The warranty offered by Sanden International (U.S.A.), Inc., on air conditioning compressors when used
with recycled refrigerant will be the same as for new refrigerant provided that the following SAE standards
are met:

R-12 R134a
Refrigerant Purity J1990 J2099

Recycling Machine J1989 J2210

Recycling machines must be validated to the appropriate SAE standard by Underwriters Laboratories.
Recycled refrigerant from other sources must meet the appropriate ARI standards. Failure to comply with
these provisions may void any warranty on the compressor.

R134a INFORMATION

4.1 R134a / PAG Oil Handling Precautions

As a conscientious member of the global community, Sanden Corporation with its subsidiaries is
committed to the elimination of CFC-based refrigerants. This manualfocuses on service information for
Sanden compressors intended for use with R134a and PAG oils.
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4.1 (Cont.)

1. Always follow safety precautions described in Section 3.
2. Do not discharge R134a into the atmosphere. Even though its ozone depletion potential is zero, it

does have global warming potential. Recovery and recycling are mandated by the Clean Air Act. Use
recovery equipment designated only for R134a. Never introduce another refrigerant into the R134a
equipment.

3. Never mix R134a with other refrigerants or A/C systems failure is likely to occur.
4. Use only Sanden specified PAG lubricants for R134a systems using Sanden compressors. If other

lubricants are used, A/C system failure is likely to occur.
5. Never introduce R134a or PAG oil into a system not designed for them except when following the

appropriate retrofit procedure described in Section 19.
6. The Sanden specified PAG oils used in R134a systems absorb atmospheric moisture very quickly.

Moisture in the A/C system can cause major damage or failure.
• Never leave PAG oil exposed to air for a prolonged time. Tightly reseal the oil container

immediately after each use.
• During A/C system repair, cap all fittings as soon as opened and leave capped until just before

they are reconnected.
• If a repair is performed on an R134a compressor or system, evacuate the system for at least 45

minutes before recharging to ensure the removal of moisture which may have been absorbed by
the PAG oil in the compressor and system.

4.2 Table of Saturation Temperatures and Pressures

Temp.(°F) Pressure (psig) Temp.(°F) Pressure (psig) Temp.(°F) Pressure (psig)
-40 -7.2 in. Hg 25 22 105 135
-30 -4.8 in. Hg 30 26 110 147
-20 -1.7 in. Hg 40 35 115 159
-15 0 50 45 120 172
-10 2 60 57 130 200
-5 4 70 71 140 231
0 6 80 85 150 264
5 9 85 95 160 301

10 12 90 104 180 3
15 15 95 114 200 485
20 18 100 124 210 549
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COMPRESSOR IDENTIFICATION

5.1 Label

5.2  Manufacturing Date Codes Stamped on Compressor - Manufactured in USA Only
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COMPRESSOR SPECIFICATIONS

6.1 Belt Tension

Grooves Tension, lb (kgf)
A 121 ± 5 (55 ± 2)
B 132 ± 5 (60 ± 2)
C 132 ± 5 (60 ± 2)
M 132 ± 5 (60 ± 2)

PV4 132 ± 5 (60 ± 2)
PV6 198 ± 5 (90 ± 2)

           (PolyVee tension based on 33 lb (15kgf) per groove).

6.2 Speed Rating
Maximum RPM

Model Clutch Type
Constant Downshift

SD5H14 Std. 6,000 7,000
SD5H14 HD 4,000 6,000
SD7B10 All 6,000 7,000
SD7H13 All 6,000 8,000
SD7H15 Std. 6,000 8,000
SD7H15 HD 4,000 6,000
SD7H15 SHD 4,000 4,000

6.3 Basic Compressor Specifications

Typical Weight, lb. (kg.) Standard Oil Charge

Model Refrigerant
Displacement

cu.in. (cc)
Compressor Clutch Assembly Oil

Type
System
Type

Amount
fl. oz.
(cc)

Rotation

TXV
7.2±0.5

(210±15)
SD5H14 R134a 8.4 (138) 11.2 (5.1) 6.0 (2.7) 17.2 (7.8) SP-20

CCOT
No

standard

Either
Way

SD7B10 R134a 6.1 (100) 5.9 (2.7) 3.3 (1.5) 9.2 (4.2) SP-10 TXV
No

standard

CW
(Clock

wise only)

SD7H13 R134a 7.9 (129) 9.3 (4.2) 4.6 (2.1) 13.9 (6.3) SP-20 TXV
4.6±0.5

(135±15)

CW
(Clock

wise only)

TXV
4.6±0.5

(135±15)
SD7H15 /HD R134a 9.5 (155) 9.9 (4.5) 5.3 (2.4) 15.2 (2.4) SP-20

CCOT
8.1±0.5

(240±15)

CW
(Clock

wise only)

TXV
4.6±0.5

(135±15)
SD7H15 /SHD R134a 9.5 (155) 9.9 (4.5) 7.7 (3.5) 17.6 (8.0) SP-20

CCOT
8.1±0.5

(240±15)

CW
(Clock

wise only)
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6.4 Assembly Torques

Item ft -lb N-m kgf-cm
Armature retaining nut, 1/2" - 20 22.4 ± 2.9 30.4 ± 3.9 310 ± 40
Armature retaining nut, M8 13.0 ± 2.2 17.7 ± 2.9 180 ± 30
Cylinder head bolts, M6 10 ± 2.2 13.7 ± 2.9 140 ± 30
Cylinder head bolts, M8 25.3 ± 3.6 34.3 ± 4.9 350 ± 50
Oil filler plug 14.5 ± 13.6 19.6 ± 4.9 200 ± 50
Hose fitting 1" - 14 rotolock 26.7 ± 2.9 36.3 ± 3.9 370 ± 40
7/8" Tube-O 23.9 ± 2.9 32.4 ± 3.9 330 ± 40
3/4" Tube - O 17.3 ± 2.5 23.5 ± 3.4 240 ± 35
Pad fitting bolt, M10 28.9 ± 2.9 39.2 ± 3.9 440 ± 40
Pad fitting bolt 3/8" -24 28.9 ± 2.9 39.2 ± 3.9 440 ± 40
Pad fitting bolt, M8 26.3 ± 2.9 34.3 ± 3.9 350 ± 40
Clutch lead wire clamp screw 11 ± 3 in•lb 1.3 ± 0.3 13 ± 3
High pressure relief valve 7.2 ± 1.4 9.8 ± 2.0 100 ± 20
Thermal protector switch clamp bolt 7.2 ± 2.2 - 1.4 9.8 ± 2.9 - 2.0 100 ± 30 - 20
Clutch dust cover screws (6 - M5) 6.5 ± 1.4 9 ± 2 90 ± 20
Clutch dust cover screws (3 - 1/4" - 20) 2.7 ± 0.9 3.6 ± 1.2 37 ± 12

6.5 Acceptable Mounting Angles
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CYLINDER HEAD / PORTING GUIDE

7. SD R143a COMPRESSOR SERIES

For SD5H14, SD7H13, SD7H15 and SD7H15HD / SHD Units

Hose Port Information SD Compressor SeriesSanden
Service Kit

Part No.
Name

Position on
Cylinder

head
Suction Port

Dimension/Type
Discharge Port

Dimension/Type
TPS or
Switch?

5H14 7H13 7H15
7H15

HD/SHD
9580-9630 C Vertical Tube-O 1" - 14 rotolock Tube-O 1" - 14 rotolock No X

TDB FL Vertical Tube-O #10 (7/8") Tube-O #8 (3/4") No X
9034-9630 K Horizontal Tube-O #10 (7/8") Tube-O #8 (3/4") No X
9699-9630* M Horizontal Tube-O 1" - 14 rotolock Tube-O 1" - 14 rotolock No X
9150-9630* Q Horizontal GM Pad, 3/8" - 24 Bolt GM Pad, 3/8" - 24 Bolt No X
9695-9630* QH Horizontal GM Pad, 3/8" - 24 Bolt GM Pad, 3/8" - 24 Bolt Yes X
9298-9630* U Vertical Pad-M10 x 1 Bolt Pad-M10 x 1 Bolt No X
9517-9630* UB Vertical Pad-M10 x 1.25 Bolt Pad-M10 x 1.25 Bolt No X
9516-9630* UB Horizontal Pad-M10 x 1.25 Bolt Pad-M10 x 1.25 Bolt No X
7412-9630 CB Vertical Tube-O 1" - 14 rotolock Tube-O 1" - 14 rotolock No X X X
7832-9630 JD Vertical Tube-O #10 (7/8") Tube-O #8 (3/4") No X X X
7863-9630 JE Vertical Tube-O #10 (7/8") Tube-O #8 (3/4") No X X X
7862-9630 KG Horizontal Tube-O #10 (7/8") Tube-O #8 (3/4") No X X X
7406-9630* MD Horizontal Tube-O 1" - 14 rotolock Tube-O 1" - 14 rotolock No X X X
7433-9630 QC Horizontal GM Pad, 3/8" - 24 Bolt GM Pad, 3/8" - 24 Bolt No X X X
7484-9630 QD Horizontal Pad-M10 x 1.25 Bolt Pad-M10 x 1.25 Bolt No X X X
7200-9631 UK Vertical Pad-M10 x 1.25 Bolt Pad-M10 x 1.25 Bolt No X X X

A) Sanden R134a compressors do not offer the option of charging valves on the compressor.

 B) * Indicates that a compressor featuring this cylinder head should not be mounted with the suction port
at the bottom.
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SERVICE TOOLS

8.1 Special Service Tools

These tools can be obtained from your local tool supplier.

1. Oil Dipstick 5. Lip Seal / SD7 Seal Plate Tool 9. Rotor Installation Driver
2. Armature Plate Spanner 6. Armature Driver 10. O-Ring Hook
3. Armature Plate Puller 7. Rotor Puller Jaws
4. Rotor Puller Set 8. Shaft Seal Protective Sleeve

8.2 Standard Tools

1. External Snap Ring Pliers 4. Gasket Scraper
2. Internal Snap Ring Pliers 5. Graduated Cylinder
3. Feeler Gauges
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SERVICE PROCEDURES

9. TROUBLESHOOTING CHART

This chart refers specially to the Sanden compressor. During diagnosis follow the inspection procedures in
the sequence shown until a defect is found. Then perform the repair in the Cause and Remedy Section. If
this repair does not fully solve the problem, proceed to the next inspection step.

      Symptom                               Problem Diagnosis and Inspection               Cause and Remedy
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INSPECTION PROCEDURES

10.1 Leak Checking

1. Visual Inspection - Although oil seepage does not necessarily indicate leakage of refrigerant, it
should be considered a sign that a leak may exist. Look for the following items:

• Oil seepage in shaft seal area (between clutch and compressor) - repairable.
• Pinching or extrusion of front housing O-ring - nonrepairable.
• Oil around cylinder head (gaskets, service valves, fittings) - repairable.
• Oil around oil plug - repairable.
• Stripped threads - nonrepairable.
• Oil around crack in compressor body - nonrepairable.

2. Soap Bubble Detection - Any leak showing up as bubbles on the compressor will require repair.

3. Shop Type Electronic Detectors

• Ensure that the detector being used is sensitive to R134a refrigerant. Many leak detectors intended
for R-12 cannot detect R134a leaks.

• Use the leak detector in accordance with the manufacturer's instructions.
• The leak rate at any portion of the compressor should not exceed 1.0 oz./yr. Make sure that a

suspected leak is an actual flow of refrigerant, not a small pocket of refrigerant trapped in a
recess. Cleaning the suspect area with soap and water (never a solvent) or blowing off the area
with compressed air can help confirm a suspected leak.

• Leak check procedures should be in accordance with SAE J1628.

4. Leak Detection Dyes - The use of leak detection dyes is not recommended by Sanden as their
chemical compositions are proprietary and their effects on Sanden oils and elastomers are unknown at
this time.

10.2 Oil Level Measurement (In Vehicle)

Oil level in the compressor should be checked when a system component has been replaced, when an
oil leak is suspected, or when it is specified as a diagnostic procedure.

1. Run the compressor for 10 minutes with the engine at idle.
2. Recover all refrigerant from the system, slowly so as not to lose any oil.
3. Determine the mounting angle of the compressor from horizontal (i.e., oil plug or adapter on top).

This is most readily done by using a machinist's universal level, if access to the compressor
permits.
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10.2 (Cont.)

4. Remove the oil filler plug. Using a socket wrench on the armature retaining nut, turn the shaft
clockwise until the counterweight is positioned as shown.

5. Insert oil dipstick up to the stop, as shown in the figure above, with the angle pointing in the correct
direction.

6. Remove dipstick and count number of notches covered by oil.

7. Add or subtract oil to meet the specifications shown in the table.

8. Reinstall oil plug. Seat and O-ring must be clean and not damaged. Torque to 11-15 ftðlb (15-20 Nðm,
150-200 kgf•cm).

Acceptable oil level in increments
Mounting Angle (Degrees)

SD5H14 SD7H15
0 3-5 5-7
10 4-6 6-8
20 5-7 7-9
30 6-8 8-10
40 7-9 9-11
50 8-10 10-12
60 8-10 11-13
90 8-10 16-18

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com



10.3 Shaft Turning Smoothness Inspection

1. If on vehicle, remove refrigerant from A/C system and disconnect hoses.
2. If on bench, uncap fittings.
3. Using a socket wrench on the armature retaining nut, turn the shaft clockwise only.
4. If severe rough spots or catches are felt while turning shaft, the compressor has been damaged

internally and must be replaced.

10.4 Clutch Inspection

1. Measure voltage at clutch. Low voltage at the clutch may be due to poor ground or power
connection, or problems with the vehicle electrical system. Check for tight fit of field coil retaining
snap ring.

2. Measure current draw when clutch is engaged. Normal current should be 3.6 - 4.2A at 12VDC.

• Overcurrent- Short circuit within field coil or in compressor circuit.
• No current - Open circuit.
• If a short or open is found in the field coil, it must be replaced.

3. Air Gap

• Clutch air gap should be 0.016 - 0.031 in (0.4 - 0.8 mm). Measure with a feeler gauge.
• Adjust as per Section 14.6

     4. Suspected Clutch Rotor Bearing Noise

• Remove drive belt.
• With clutch disengaged, rotate pulley by hand. If excessive roughness or wobble is found,

replace the clutch rotor assembly.

10.5 Unusual Noise Not due to Compressor

     Unusual noises may be caused by components other than the compressor.

1. Compressor Mounting - Check for:

• Loose belt - see belt tension specifications.
• Broken bracket or compressor mounting ear. Replace broken component.
• Missing, broken, or loose mounting bolts. Replace, reinstall, or tighten.
• Flush fit of compressor to bracket and vehicle engine. Replace any part not properly fitted.
• Loose or wobbling crankshaft pulley. Check for damage to pulley, incorrect center bolt torque or

center bolt bottoming. Repair to vehicle manufacturer's specifications.
• Bad idler pulley bearing. Replace if necessary.

     2. Other Engine components - Check for noise in:

• Alternator bearing
• Air pump (if present)
• Water pump bearing
• Valves
• Timing belt or chain
• Power steering pump (if present)
• Loose engine mount bolts.
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10.6 Unusual Noises Due to Compressor

1. Suction pressure less than about 5 psig can cause unusual noise. Charge refrigerant to proper
amount and test by applying heat to evaporator to increase suction pressure.

2. Clutch bearing--See clutch Inspection in section 10.4
3. Oil level--insufficient oil can cause unusual noise. See Oil Level Check Procedure in Section 10.2.
4. Valve Noise--test for valve plate assembly failure per Valve Plate Test Procedure in Section 10.7.

10.7 Valve Plate Test

1. Suction or discharge valve breakage will cause a clacking sound at idle.
2. If head gasket failure occurs, discharge pressure will be low and suction pressure will be high at idle.
3. Valve and gasket condition can be checked as follows:

• Connect gauge set to suction and discharge service valves.
• Run compressor for 5 minutes at idle and stop.
• Observe time for discharge pressure and suction pressure to equalize. If less than 2 minutes, in a

TVX system, a valve or gasket may be damaged. CCOT systems will equalize more quickly.

FIELD REPLACEABLE PARTS

11.1 Compressor

1. Shaft Key* 7.Valve Plate Assembly* 13. TPS Clip (Optional)
2. Felt Ring* 8. Head Gasket* 14. TPS Screw (Optional)
3. Shaft Seal Snap Ring* 9. Cylinder Head* 15. Shaft Seal Kit - 2, 3 & 4
4. Lip Seal with O-ring* 10. Cylinder Head Bolt 16. Valve Plate Kit - 6, 7 & 8
5. Oil Plug 11. Pressure Relief Valve (Optional) 17. Cylinder Head Kit - 8 & 9
6. Block Gasket* 12. Thermal Protector Switch

(Optional)
18. Gasket Kit - 6 & 8
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11.2 Clutch

20A. Armature Dust Cover Screw (SD-5) 23. Armature Plate* 27. Rotor Assembly*
20B. Armature Dust Cover Screw (SD-7) 24. Clutch Shims* 28. Field Coil Assembly Snap Ring*
21A. Armature Dust Cover (SD-5) 25. Rotor Snap Ring* 29. Field Coil Assembly
21B. Armature Dust Cover (SD-7) 26A. Rotor Bearing Dust Cover (SD-5) 30. Accessory Kit - 1, 22, 24, 25 & 28
22. Shaft Nut* 26B. Rotor Bearing Dust Cover (SD-7) 31. Armature / Rotor Assembly Kit -

23 & 27
*Sold in kits only.

Service Operations - General Information

12. General Service Information

It is recommended that a new receiver-drier or accumulator-drier be installed if a compressor is replaced or
an internal repair is made.

1. Keep dirt and foreign material from getting on or into the compressor or the A/C system. The area
around the A/C hose fittings should be carefully cleaned with a non-petroleum based solvent before the
connections are broken. All parts to be reused or installed should be cleaned with a non-petroleum
based solvent and blown dry with clean compressed air or lint-free cloths.

2. Trouble-free installation and operation of an SD compressor require:
• Correct pulley alignment
• Correct fit of compressor mounting surfaces to the bracket and correct fit of the bracket to the

engine. Clearance between compressor and bracket should not exceed 0.2mm (0.008in) per ear for
ear-mount compressors or 0.4mm (0.016in) total for 2 ears.

• Correct torque of all mounting bolts and nuts
• Correct drive belt tension

3. Never operate the compressor at high speed or for a prolonged time without a sufficient refrigerant
charge in the system. Probable results are overheating, internal damage and seizure.

4. If an internal repair is performed on an R134a compressor, evacuate the A/C system for at least 45
minutes before recharging to remove moisture which may have been absorbed by the PAG oil in the
compressor.

5. Parts which require lubrication before assembly, such as O-rings, should be lubricated with clean 5GS
refrigerant oil
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Service Operations - Oil Charging

13.1 Compressor Repaired Internally and Reinstalled in the System

1. Before any internal repair is done, drain the
oil from the compressor.
• Remove the oil plug and drain as much

oil as possible into a suitable container.
• Remove the caps (if present) from

suction and discharge ports
• Drain oil from the suction and discharge

ports into a suitable container while
turning the shaft clockwise only with a
socket wrench on the armature retaining
nut.

2. Measure and record the amount of oil drained
from the compressor.

3. Inspect the oil for signs of contamination such
as discoloration of foreign material.

4. Perform repair to the compressor.
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13.1 (Cont.)

5. Add the same amount of new oil to the compressor as
was measured in step 2. Be sure to use the correct oil
for the compressor as shown in Section 6.3.

6. Reinstall oil plug. Seal and O-ring must be clean and
not damaged. Torque to 11-15 ft•lb (15-20 N•m, 150-
200 kgf•cm). Be careful not to cross thread the oil
plug.

7. It is recommended that the oil quantity be confirmed
after reinstallation of the compressor to the vehicle as
per Section 10.2.

13.2 Sanden Compressor Replaced by a New Sanden Compressor of the Same Type

1. Drain oil from the old compressor; measure and record the amount as per the procedure in section
12.1.

2. Drain oil from the new compressor as per section 13.1
3. Add new oil of the correct type to the new compressor as shown in section 6.3. Use the same

quantity as was removed from the old compressor in step 1.
4. Reinstall oil plug. Seal and O-ring must be clean and not damaged. Torque to 11-15 ft•lb (15-20

N•m, 150-200 kgf•cm).
5. It is recommended that the oil quantity be confirmed after installation of the new compressor to the

vehicle per section 10.2.

13.3 Sanden Compressor Used to Replace a Compressor of a Different Type

This section applies to replacement of another manufacturer's compressor or to the replacement of a Sanden
compressor by a different model Sanden compressor. In this case, the procedure of Section 13.2 should be
followed, except that the oil quantity must be confirmed after installation of the new compressor to the
vehicle as shown in Section 10.2.
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13.4 Oil Charge Determination for Long Hose Applications

13.4.1 TXV Systems, Less than 56 oz. (1600g) Refrigerant Charge

1. The desired oil charge for the systems with unusually long
hoses, such as trucks, tractors, etc., can be determined based
on the total refrigerant charge when less than 56 oz. (1600g)
refrigerant is used.

2. Calculate the desired oil charge as below:

SD5H14: Oil amount (fl.oz.) = (Refrigerant charge in oz. x
0.125) + 1.35. Oil amount (cc) = (Refrigerant charge in
grams x 0.125) + 40.

SD7H15: Oil amount (fl.oz.) = [(Refrigerant charge in oz. x
0.06) + 2.2] ÷ 0.9. Oil amount (cc) = [(Refrigerant charge in
grams x 0.06) + 60] ÷ 0.9.

3. For a new compressor to be used in this type of system,
subtract the standard oil charge shown in Section 6.3 from
the desired total oil charge to determine how much oil
should be added to the compressor.

4. Remove the oil filler plug and charge the compressor with
the amount of additional oil determined in step 3. Use only
new oil of the correct type as shown in Section 6.3.

5. Reinstall oil plug. Seat and O-ring must be clean and not
damaged. Torque to 11-18 ft•lb (15-25 N•m, 150-200
kgf•cm).

13.4.2 TXV Systems, More Than 56 oz. (1600g) of Refrigerant

For systems with more than 56oz. (1600g) refrigerant, on-vehicle testing is required to determine oil
charge.

1. Charge system with refrigerant.

2. Set up the vehicle as follows:

• Doors open
• Maximum blower speed
• Ambient temp. at least 75°F (24°C).

3. Run the compressor at one of the speeds listed in the table
below for 10-15 minutes.

4. While maintaining engine speed, turn off A/C system and
immediately turn off engine.

5. Recover refrigerant from the system.

6. Remove compressor from vehicle.

7. Remove the oil plug and drain as much oil as possible into a
suitable container.
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13.4.2 (Cont.)

8. Drain oil from the suction and discharge ports into a suitable
container while turning the shaft clockwise only with a socket
wrench on the armature retaining nut.

9. Measure and record the volume of the oil drained from the
compressor.

10. Approximately 0.5 fl.oz. (15cc) will remain in the compressor
as a film coating the internal surfaces. Add 0.5 fl.oz. (15cc) to
the recorded volume of the oil. This is the calculated amount
of oil in the compressor.

Oil in compressor
Comp. RPM

fl.oz cc
1,000 3.4 100
2,000 2.5 75
3,000 1.7 50
4,000 1.3 40
5,000 1.2 35

11. The amount of oil in the compressor after running for 10-15
minutes should be as per the table at right, if the proper amount of
oil was in the system. Determine from the table what the correct
amount of oil should be for the particular speed used in step 3.
(The table shown applies to SD5H14 compressors. Other
compressors will exhibit a lesser oil amount dependent upon type.
It is important that a quantity of oil remains in the crankcase after
the test.) • Vehicle doors open

• Maximum blower speed
• Ambient temperature at least 75°F

12. Compare the desired amount of oil as determined in step 11 with
the calculated actual amount of oil in the compressor, which was
determined in step 10. If the amount of oil actually in the
compressor [amount drained plus 0.5 fl.oz. (15cc)] is less than the
desired amount of oil, add oil as necessary to the container and
pour back into the compressor, If the amount of oil actually in the
compressor is too much, remove oil from the container until the
correct amount is reached, and pour back into compressor. the
amount of oil poured back into the compressor should equal the
desired amount (from the table), minus 0.5 fl.oz. (15cc). Use the
correct oil type as per Section 6.3.

13. Reinstall oil plug. Seal and O-ring must be clean and not damaged.
Torque to 11-15 ft•lb (15-20 N•m, 150-200 kgf•cm).
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13.5 Oil Retained in System Components

Typical oil amount
Component

fl. oz. cc
Evaporator 2.0 60
Condenser 1.0 30
Receiver - Drier 0.5 15
Accumulator 2.0 60

For reference, the amount of oil typically retained in other
system components after running at 100 rpm compressor
speed is shown at right. These volumes will of course vary
with different designs of the components and compressor
speeds prior to shut down.

Hoses (normal length) 0.3 10

SERVICE OPERATIONS - CLUTCH

14.1a Keyed Shaft Armature Removal

(Note: Keyed shaft can be identified in that the holes for the armature plate spanner will have
threads in them.)

1. If armature dust cover is present, remove the 3 or 6 bolts holding it in place and
remove cover. If auxilliary sheet metal pulley is present, remove the screws
holding it in place. Then remove pulley.

2. Insert pins of armature plate spanner into threaded holes of armature assembly.

3. Hold armature assembly stationary while removing retaining nut with 3/4",
19mm or 14mm socket wrench, as appropriate.

4. Remove armature assembly using puller. Thread 3 puller bolts into the
threaded holes in the armature assembly. Turn center screw clockwise until
armature assembly comes loose.

5. If shims are above shaft key, remove them now. If shims are below shaft key,
the key and bearing dust cover (if present) must be removed before shims can
be removed.

6. Remove bearing dust cover (if present). Use caution to prevent distorting cover
when removing it.

7. Remove shaft key by tapping loose with a flat blade screwdriver and hammer.

8. Remove shims. Use a pointed tool and a small screwdriver to prevent the shims
from binding on the shaft.
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14.1b Spline Shaft Armature Removal

(Note: Spline shaft can be identified in that the holes for the armature plate spanner will not have
threads in them.)

1. If armature dust cover is present, remove the 3 or 6 bolts holding it
in place and remove cover. If auxillary sheet metal pulley is
present, remove the screws holding it in place. Then remove
pulley.

2. Insert pins of armature plate spanner into threaded holes of
armature assembly.

3. Hold armature assembly stationary while removing retaining nut
with 3/4", 19mm, or 14mm socket wrench, as appropriate.

4. Lift off armature plate with fingers. If armature does not come off
easily, spray an anti seize oil into shaft to loosen. Armature plate
can also be loosened by gently prying between rotor and armature
plate with two flat screwdrivers.

5. If shims are above shaft key, remove shims. If shims are
below shaft key, the key and bearing dust cover (if
present) must be removed before the shims can be
removed.

6. Remove bearing dust cover (if present). Use caution to
prevent distorting cover when removing it.

7. Remove shims. Use a pointed tool and a small
screwdriver to prevent the shims from binding on the
shaft.
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14.2 Rotor Assembly Removal

1. If bearing dust cover has not been removed, remove it now. See
step 6 of Section 14.1, for Armature Assembly Removal.

2. If internal snap ring for bearing is visible above the bearing,
remove it with internal snap ring pliers.

3. Remove rotor snap ring.
4. Remove shaft key.
5. Remove rotor pulley assembly:

• Insert the lip of the jaws into the snap ring groove.
• Place rotor pulley shaft protector (Puller set) over the exposed

shaft.
• Align thumb screws to puller jaws and finger tighten. Turn

puller center bolt clockwise using a socket wrench until
rotor pulley is free.

14.3 Field Coil Assembly Removal

1. Loosen lead wire clamp screw with #2 Phillips screwdriver until
wire(s) can be slipped out from under clamp.

2. Undo any wire connections on the compressor which would
prevent removal of the field coil assembly.

3. Remove snap ring.
4. Remove the field coil assembly.

14.4 Field Coil Assembly Installation

Reverse the steps of Section 14.3. Protrusion on underside of coil ring must match hole in front housing to
prevent movement and correctly locate lead wire(s).
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14.5 Rotor Assembly Installation

1. Place compressor on support stand, supported at rear end of compressor.
If the compressor must be clamped in a vise, clamp only on the mounting
ears, never on the body of the compressor.

2. Set rotor squarely over the front housing boss.

3. Place the rotor installer ring into the bearing bore. Ensure that the edge
rests only on the inner race of the bearing, not on the seal, pulley, or outer
race of the bearing.

4. Place the driver into the ring and drive the rotor down onto the front housing
with a hammer or arbor press. Drive the rotor against the front housing step.
A distinct change of sound can be heard when using the hammer to install
the rotor.

5. Reinstall rotor bearing snap ring, if it has been removed, with internal snap
ring pliers.

6. Reinstall rotor retaining snap ring with external snap ring pliers. If a bevel is
present on the snap ring, it should face up (away from the body of the
compressor).

7. Reinstall rotor bearing dust cover (if present) by gently tapping it into place.

14.6 Armature Assembly Installation

1. Install shaft key with pliers.

2. Install clutch shims. NOTE: Clutch air gap is determined by shim
thickness. When installing a clutch on a used compressor, try the
original shims first. When installing a clutch on a compressor that has
not had a clutch installed before, first try 0.04", 0.02", and 0.004" (1.0,
0.5, 0.1 mm) shims.
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14.6 (Cont.)

3. Align keyway in armature assembly to shaft key. Using driver and a hammer
or arbor press, drive the armature assembly down over the shaft until it
bottoms on the shims. A distinct sound change will be noted if driving with a
hammer.

4. Replace retaining nut and torque to specification.

         1/2-20: 20-25 ft••lb (27-34 N••m, 270-350 kg••cm)

  M8: 11-15 ft••lb (15-21 N••m, 150-210 kgf••cm)

5. Check air gap with feeler gauge. Specification is 0.016" -0.031" (0.4 -
0.8mm). If gap is not even around the clutch, gently tap down at the high
spots. If the overall gap is out of spec., remove the armature assembly and
change the shims as necessary.

6. Replace armature dust cover (if used) and torque 3 or 6 bolts to
specification below.

         3 - 1/4-20 bolts (SD-5): 2-4 ft•lb (2-5 N•m, 25-50 kgf•cm)

         6 - M5 bolts (SD-7): 5-8 ft•lb (7-11 N•m, 70-110 kgf•cm)

*Note: Over torque of SD508/SH14 dust cover bolts will cause air
    gap to become out of spec.
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SERVICE OPERATIONS - SHAFT SEAL

15. Replacement of Lip Type Shaft Seal (SD5H14, SD7B10, SD7H13, SD7H15)

     Note: Lip seal assembly and felt ring must never be reused. Always replace these components.

1. Be sure all gas pressure inside the compressor has been relieved.

2. Remove armature dust cover (if used), armature assembly, rotor bearing
dust cover (if used), shaft key, and clutch shims as per section 14.1.

3. Insert the points of a pair of snap ring pliers into the holes of the felt ring
retainer and pry out the retainer and felt ring.

4. Remove seal snap ring with internal snap ring pliers.
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15. (Cont.)

5. Use lip seal removal and installation tool to remove lip seal assembly. Twist
the tool until the 2 lips on the tool engage the slots in the lip seal housing and
pull the seal out with a twisting motion.

6. Clean out shaft seal cavity thoroughly. Debris can be removed using a  non-
petroleum based solvent and lint free cloth. The area should then be blown out
with clean, dry compressed air. Make sure all foreign material is completely
removed.

7. Place shaft seal protective sleeve over compressor shaft. Inspect the sleeve to
ensure that it has no scratches and is smooth so that the lip seal will not be
damaged. Make sure there is no gap between the end of the sleeve and the seal
surface on the shaft.

8. Engage the lips of the seal removal and installation tool with the slots in the
new lip seal housing. Make sure the lip seal assembly, especially the O-ring, is
clean. Dip the entire lip seal assembly, on the tool, into clean 5GS refrigerant
oil. Make sure the seal assembly is completely covered with oil.

9. Install lip seal over shaft and press firmly to seat. Twist the tool in the opposite
direction to disengage it from the seal and withdraw the tool.

10. Reinstall shaft seal snap ring with internal snap ring pliers. Beveled side should
face up (outward/away from compressor body). Ensure that snap ring is
completely seated in groove. It may be necessary to tap the snap ring lightly to
seat it in the groove.

11. Tap new felt ring assembly into place.

12. Reinstall clutch shims, shaft key, rotor bearing dust cover (if used), and armature
assembly as described in Section 14.6

13. Check and adjust air gap as necessary as shown in Section 14.6.

14. Reinstall armature dust cover (if used) as described in Section 14.6.
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SERVICE OPERATIONS - CYLINDER HEAD / VALVE PLATE

16.1 Cylinder Head Removal

1. Be sure all internal compressor pressure has been relieved.

2. Inspect cylinder head for fitting or thread damage. Replace if damaged

3. Remove cylinder head bolts.

4. Use a small hammer and gasket scraper to separate the cylinder head from the
valve plate. Be careful not to scratch the gasket surface of the cylinder head.

5. Carefully lift the cylinder head from the valve plate.

6. It is recommended that both the head gasket (between the cylinder head and
the valve plate) and the block gasket (between the valve plate and the cylinder
block) be replaced any time the cylinder head is removed. However, if no
service is required to the valve plate, it may be left in place. If the valve plate
comes loose from the cylinder block, the block gasket must be replaced.

7. Carefully remove old head gasket from top of valve plate with gasket scraper.
Be careful not to disturb the valve plate to cylinder block joint if valve plate
has been left in place. If valve plate comes loose from cylinder block, proceed
to Section 16.2, Valve Plate Removal, and replace block gasket.
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16.2 Valve Plate Removal

1. Using a small hammer and gasket scraper, carefully separate valve plate from
cylinder block. Be careful not to damage sealing surface of cylinder block.

2. Inspect reed valves and retainer. Replace valve plate assembly if any part is
damaged.

3. Carefully remove any gasket material remaining on valve plate, cylinder block
or cylinder head. Do not damage sealing surfaces on components.

16.3 Valve Plate and Cylinder Head Installation

1. Large gasket: OD of block gasket is 4-3/4" (120mm) and sealing face of block
does not have a 4-1/2" (114.7mm) diameter step.

2. Small gasket: OD of gasket is 4-1/2" (114.7mm) and sealing face of the cylinder
block has a 4-1/2" (114.7mm) diameter step.

3. Coat new block gasket with clean 5GS refrigerant oil.
4. Install block gasket. Align new gasket to location pin holes and orifice(s). Notch

(if present) should face same direction as oil plug or adapter.
5. Place valve plate on cylinder block with discharge valve, retainer and nut facing

up (away from cylinder block) and location pins properly located in holes.
6. Use vacuum pump and small tube to remove residual oil from each bolt hole. If

this step is not performed, hydraulic pressure can be created when the cylinder
head bolts are tightened. This pressure can break the cylinder block.

7. Coat head gasket with clean 5GS refrigerant oil.
8. Install head gasket cover location pins, checking for correct orientation.
9. Install cylinder head.
10. Install cylinder head bolts and tighten in a star pattern. Torque first to

approximately 14 ft•lbf (19.6 N•m, 200 kgf•cm), then finish by torquing to 24-
27 ft•lbf (32.4-36.3 N•m, 330-370kgf•cm).
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SERVICE OPERATIONS - THERMAL PROTECTOR SWITCH

17.1 TPS Testing

Some models of SD compressors are equipped with a bi-metal type thermal protector switch (TPS) to
protect against abnormally high temperatures. Contact Sanden Application Engineering for additional
information.

1. Check continuity at room temperature. If switch is open at room temperature, remove and
replace.

2. Check actuating temperature. Remove TPS and place in container of PAG oil. Heat oil using
an electric hot plate while monitoring oil temperature. TPS should open at 116 ± 5°C (241 ±
9°F). If it does not function properly, replace it.

17.2 TPS Replacement

1. Disconnect all electrical connections.
2. Remove TPS retaining clip bolt.
3. Spray around TPS with commercial non-petroleum based solvent (volatile type such as 1,1,1-

trichloroethane or approved substitute), to loosen silicone.
4. Remove TPS with pliers. Use care to prevent deforming the TPS housing because this can

change the temperature setting.
5. Clean silicone out of TPS well with flat bladed screwdriver. Wipe out the TPS well with a

cloth. Make sure well area is clean and dry.
6. Apply a dot of silicone RTV (Dow Corning #8390 or 1340 recommended) approximately 1/4"

(6mm) in diameter and 1/8" (3mm) high at the bottom of the TPS well.
7. Install TPS, making sure lead wires are oriented to the clearance notch.
8. Install TPS retaining clip and bolt. Hold clip tight against stop while torquing bolt to 6-9 ft•lb

(8-13 N•m, 80-130 kgf•cm)
9. Reconnect electrical connections and check function.

SERVICE OPERATIONS - HIGH PRESSURE RELIEF VALVE

18. HPRV Replacement

Some models of Sanden compressors are fitted with a high pressure relief valve (HPRV) to protect against
damage from abnormally high discharge pressures.

1. Note: When replacing a failed HPRV with a new one, be sure to identify whether the A/C
system is for R-12 or R134a. The HPRV and the small O-ring at the threaded portion are both
different for R134a. Contact your supplier for additional information.

2. Be sure all gas pressure has been released from inside the compressor.
3. Remove HPRV.
4. Coat O-ring of a new HPRV with clean 5GS refrigerant oil. Seat and O-ring must be clean

and not damaged.
5. Install new HPRV and torque to 6-9 ft•lb (8-12 N•m, 80-120 kgf•cm).
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CONVERTING R-12 SYSTEMS TO R134a

19.1 Recommended Procedures for Sanden R-12 Compressors Retrofitted with R134a

The use of R134a in mobile A/C systems designed for R-12 refrigerant use causes higher discharge
pressures (as much as 10-15%) and necessitates changing the compressor lubricant from mineral oil (5GS)
to PAG oil (Sanden's SP-10 or SP-20) to ensure compatibility.

These changes result in greater wear to the internal components of the compressor. Therefore, to ensure
consistent and expected reliability, Sanden does not recommend using R134a in systems and compressors
designed for R-12.

However

Sanden recognizes the realities of the automotive service markets and consumer preferences. If a retrofit is required,
please follow the vehicle manufacturer's published retrofit procedures. Ensure all work done complies with SAE
recommended practices as described in J1660 &J1661:

• Repair any problems or leaks before retrofitting.
• Affix labels to the vehicle showing conversion status.
• Observe all safety recommendations.

If an OEM retrofit procedure is not available, Sanden recommends the following procedure:

19.2 Sanden's Procedure for Conversion from R-12 to R134a

1. If the R-12 vehicle air conditioning system is optional, run it at idle with the A/C blower on high speed
for five (5) minutes to maximize the amount of oil in the compressor.

2. Recover all R-12 refrigerant from the vehicle's A/C system.
3. Remove the compressor from the vehicle.
4. Remove the compressor oil plug and then drain as much mineral oil as possible from the compressor

body.
5. Drain mineral oil from the cylinder head suction and discharge ports while turning the shaft with a

socket wrench on the clutch armature retaining nut.
6. Remove the existing R-12 receiver-drier or accumulator-drier from the vehicle and discard. Allow as

much oil as possible to drain from the A/C hoses.
7. Change any O-rings on the receiver-drier or accumulator-drier joints to approved HNBR O-rings;

replace any other O-rings that have been disturbed.
8. Replace the receiver-drier or accumulator-drier with a new R134a compatible one containing XH7 or

XH9 desiccant.
9. If a CCOT system is being repaired due to compressor damage, or foreign material is found in the oil

drained from the system, this foreign material must be removed from the system. At this time an in-
line filter should be installed in the liquid line. Allow as much oil as possible to drain from the A/C
lines when installing the filter. Change any O-rings disturbed in the installation of the filter to
approved HBNR O-rings.

10. Perform any necessary repairs to the compressor or A/C systems.
11. Using the original refrigerant oil quantity specification, add SP-20 or SP-10 oil to the compressor (SP-

10 for TR, SDV-710, SDB-705, SDB-706 and SDB-709; SP-20 for all other SD compressors).
12. Replace the compressor oil plug O-ring with an HNBR O-ring.
13. Reinstall the compressor oil plug. The plug seat and O-ring must be clean and free of damage. Torque

the plug to 11-15 ft•lb (15-20 N•m, 150-200 kgf•cm)
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19.2 (Cont.)

14. Change any seals at the compressor ports to approved HNBR seals.
15. Reinstall the compressor to the A/C system. Evacuate the A/C system for at least forty-five (45)

minutes to a vacuum of 29 in. Hg, using R-12 equipment, to remove as much R-12 as possible from the
residual mineral oil.

16. Remove all R-12 service equipment and disable the R-12 service fittings to prevent any refrigerant
other than R134a from being used. Permanently install R134a quick connect service fittings to the A/C
system.

17. Connect R134a service hoses and other equipment. Re-evacuate the system for thirty (30) minutes
using the R134a equipment.

18. Charge the A/C system with R134a. Generally, about 5% (by weight) less than the R-12 charge
amount is required. Leak check the system per SAE J1628 procedure.

19. If the A/C system is a CCOT type, which has been repaired due to damage or the discovery of foreign
material in the oil drained from the system, run the system for sixty (60) minutes to capture this
material in the filter installed in step 9. Recover the refrigerant, remove and dispose of the filter,
reconnect the lines, evacuate for at least forty-five (45) minutes, and recharge the A/C system. This
step should not be necessary for TXV systems, since the drier is fitted with an internal filter.

20. Check the A/C system operating parameters. The system should function correctly within acceptable
limits of temperatures and pressures. This will ensure that the correct amount of R134a has been
charged.

21. In extreme circumstances when expected cooling performance cannot be achieved and high discharge
pressures are experienced, it may be necessary to add more condensing capacity to the A/C system. An
electric fan(s) and/or larger capacity condenser can be used.

22. Replace all R-12 compressor labels with retrofit labels per SAE J1660 in order to provide information
on the R134a retrofit which has been  performed.

Retrofit PAG oil amount fluid ounces (cc)
Model

Expansion valve systems Orifice tube systems
SD-505 3.4±0.5 (100±15) No Standard
SD-507 5.5±0.5 (165±15) No Standard
SD-508 7.2±0.5 (210±15) 9.5±0.5 (280±15)
SD-510 No Standard 8.1±0.5 (240±15)

SDB-706 No Standard No Standard
SD-708 4.6±0.5 (135±15) No Standard
SD-709 4.6±0.5 (135±15) 8.1±0.5 (240±15)
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Sanden SP-20 REFRIGERANT OIL FOR
R134a SD COMPRESSORS

Sanden provides field service containers of SP-20 PAG oil
for Sanden SD-series compressors in convenient 250cc
cans. These cans are designed to withstand moisture
ingression. Always keep the cap of the can tightly closed
when not handling the oil.

Cans are packed in "six-packs" and available through your
Sanden representative. Material safety data is also available.

Sanden limits the warranty of SD compressors for field
service with the condition that only Sanden-approved SP-20
is utilized.

"Six-Pack" of 250 cc cans of SP-20 oil -Sanden Number
7803-1997.
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