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When the A/C fails to cool, but there’s no refrigerant 
leak, and system pressures seem normal, a technician has 
to face the possibility of an electrical issue. And if he has 
a high-feature scan tool, he may pick up a trouble code to 
guide diagnosis. In the case of a late-model Ford product 
(phase-in since 2014) and a trouble code for the evapora-
tor temperature sensor, you find either B1B71-11 for the 
sensor shorted to ground or B1B71-15 for an open circuit 
or short to battery.

No sweat now, you may be thinking. Many evapora-
tor temperature sensors are replaceable from under the 
dashboard, after removing some trim pieces and under-
dash insulating pad. 

No such luck with recent Ford systems. The sensor is 
built into the evaporator, which we suspect an engineer 
decided would prevent the problem of the sensor coming 
loose in between the evaporator fins or something similar. 
It’s the type of assembly that has been proven to improve 
assembly quality. And we suspect it lowers warranty 
costs. Years ago, Ford built the evaporator into a sealed 
case on some models. It certainly improved assembly 
quality – no condensate leaks from the hot-welded case. 
And although an evaporator leak meant the entire case 
had to be replaced, Ford priced the case reasonably and 
the design did not raise a lot of complaints.

However, if the vehicle is out of warranty on a late-
model today, it’s another matter. On most models, the 
evaporator is available only as part of the complete Cli-

mate Control Housing, which is another matter. Presum-
ably, Ford spent somewhat more to build a lot of quality 
into the housing and expects the housing to last a long, 
long time.

Of course, the trouble code may be caused by a wir-
ing issue from the evaporator temperature sensor. Ford 
service information provides pinpoint tests at the FCIM 
(Front Controls Interface Module), so before any highly-
invasive work at the Climate Control Housing, perform 
the pinpoint tests. If testing leads to a “replace evaporator 
temperature sensor,” well you’ve done your homework 
and now it’s time to let the motorist in on the bad news.

Evaporators engineered for R-1234yf are notably more 
durable designs, so they should last. But no part is forev-
er, and some lesser components do get though the manu-
facturing process, and if an evaporator starts to leak, the 
replacement will not be cheap. The factory flat rate time 
is 10.5 hours plus you can add in another 1-1/2 hours 
for recharging the system. The Climate Control Housing 
is about $660, so you can see the job ticket approaching 
$2000. See Figure 1.

An aftermarket manufacturer likely could offer an 
evaporator kit for somewhat less. But a price tag of $660 
for a fully-assembled housing with just a few transfer-
over parts seems pretty reasonable. Taking apart the old 
housing and installing a replacement evaporator core, 
carefully fitting a core perimeter seal, then reassembling 
meticulously, is not going to be a quick job. 
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The ugly truth, we fear (a few years down the road of 
course), is when the vehicle is an older, high-mileage one, 
and the problem is evaporator leakage. Then the motorist 
may want to gamble on a dose of sealer with a refriger-
ant charge. You may be prudent enough to decline this 
approach, but a vehicle that was given (and failed) the 
“treatment” may end up in your shop. Safeguard your 
recovery/recycle/recharge machine by always getting a 
vehicle service history on the A/C, and if you’re suspi-
cious of the answers, there is the Neutronics ACSD (seal-
ant detection kit) Part No. 7-08-1000-51-0. This kit (Figure 
2) was introduced years ago for R-12 and R-134a systems 
and more recently was redesigned to also include an R-
1234yf coupler (Figure 3). It takes just three minutes to 
perform the test, which checks refrigerant flow from the 
service valve into a calibrated orifice in a disposable test 
cartridge and through a flowmeter. The orifice has to be 
wetted (with water), which will cause stop leak sealer to 
solidify. If flow through the cartridge slows markedly, 
say 30% as indicated by the flowmeter, that is evidence 
that stop-leak type sealant is present. The test kit is not 
used for “seal sweller” type additives that reduce leakage 
from connector seals that have shrunk.  n

Figure 3: This is a new coupling for the sealer detection kit. 
It connects to an R-1234yf service valve. 
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Figure 2: This kit is designed to detect stop-leak type sealer in an 
A/C system. It uses a coupling that attaches to the service valve, 
a refrigerant flowmeter, one from a pack of cartridges, each with a 
fixed orifice. The two couplings in the kit are for R-12 and R-134a 
systems. 
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temperature sensor to control the clutch, and Ford products 
are no exception. But although the sensor on many vehicles 
can be removed while working under the dashboard, Ford 
vehicles (phase-in since 2014) have the sensor integrated 
into the evaporator, so it cannot be serviced separately. Fur-
ther, the evaporator on most models is built into the Climate 
Control Housing, so for service the entire assembly must be 
removed, and a complete housing may be the only replace-
ment component available. 
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REAR HVAC: WHAT TO DO? 

Rear HVAC systems in full-size SUVs and minivans are 
a long-standing performance problem. On older vehicles, 
many shops just advise the customer to forgo detailed di-
agnosis and repair unless the customer has a usage situa-
tion, such as a large family, that would make satisfactory 
rear A/C operation really important. Otherwise, the shop 
can tell the customer that the rear systems, starting with 

the tubing from the front, are prone to leaks, among other 
ailments that affect performance, and the lowest-cost “re-
pair” is to install block-off fittings on the refrigerant lines. 
That, the motorist will be told, not only will “eliminate” 
the problem (as well as the rear cooling) but leave heating 
for cold weather.

If the motorist doesn’t really need that rear system cool-
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ing anymore (if indeed he ever did), he may decide to 
save money and go for the “cheap fix.”

But should he? There’s always less A/C cooling from a 
rear system (as we have noted in the past), and if it’s 10°F 
higher outlet temperature (maybe even a bit more, say, 
15°F) in really hot weather, that can be considered “near” 
normal. The rear system just doesn’t have the capacity of 
the front and on an older, high-mileage vehicle, there has 
to be a level of acceptance, unless there’s a small leak that 
might not be that difficult to find and repair.

As we’ve noted in the past, a common source of rear 
A/C leakage is from the long refrigerant lines that go 
from under the hood and then under the body to the 
rear HVAC unit, typically mounted behind a large trim 
panel in a rear quarter panel. Those long lines are, for 
most of their route from front to rear, exposed and sub-
ject to damage from corrosive road film, and impact from 
abrasive solid road debris. You should be able to find the 
source of a leak with an infrared electronic leak detec-
tor. Obtaining and replacing the lines is a major project, 
but with a small leak, a simpler fix can be made with a 
line splice, such as a swage type (if you stock that type, 
from American Lokring—lokring.com) or the compres-
sion fitting type, such as the AirSept type—airsept.com, 
supplied in 45° and 90° designs along with straight con-
nectors. See Figure 4. 

But what if there’s no leak? That’s when many shops 
just give up on an older model and “sell” the installation 
of block-off fittings. A common line is that, “it seems to 
be in the rear HVAC case, and we can’t get repair parts 
for those, so…” 

Well, it might be in the rear case, but more than likely it 
isn’t. You could remove the trim panel and get to the flap 
doors and actuators, and that’s a lot easier than working 

from under some dashboards on the front system. But 
before you go that far, let’s look at this case from a 2014 
Chevy Traverse, an SUV with poor rear cooling and no 
guidance from trouble codes.

Ah yes, the dreaded no code diagnosis issue. Actually, 
many shops prefer that because it often means the prob-
lem is non-electrical/electronic. When a rear HVAC fails 
to cool properly, and the enabling controls seem to be 
working, too many technicians ignore a simple test they 
would “automatically” do for a front system: clamp off 
the hoses to the rear heater core. A technician who per-
formed this test on a full-size SUV with rear HVAC found 
that the rear outlet temperature dropped to just over 50°F 
(front registers were producing 40°F air). 

He took the “keep it simple” approach. Instead of try-
ing to rework rear HVAC case flap doors on an older ve-
hicle where the owner had a limited budget, he just in-
stalled a manual shutoff valve in the inlet hose to the rear 
heater. It’s closed during much of the year and opened 
for winter. n
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Figure 4: These three compression-type repair fittings are espe-
cially good for repairing small leaks in the lines to the rear HVAC 
system. 

A TOUGH DECISION? 

The car is a 2009 Toyota Corolla and we don’t have a lot 
of detail on it, although it’s the subject of a YouTube vid-
eo you can watch if you choose. Straightforward issue: 
no cooling and a pressure test shows equal (ambient tem-
perature related) pressure on both sides of the system. 
Obviously, the compressor isn’t pumping, and because 
it’s a piston compressor with a displacement-control so-
lenoid, the diagnosis is either the solenoid or a mechani-
cal issue resulting in no change of displacement. There is 
no clutch in this compressor design, although you may 
find Corolla compressors of this vintage with a clutch.

The technician quickly determines that although the 
belt-driven pulley is spinning, the plate in front of it, 
which is attached to the compressor shaft, is not. The 
connection is made by a plastic “damper limiter,” part 
of which (combined with the pulley) is called a “break-
away” hub assembly. If the spokes of the limiter break, 
the pulley alone will turn while the outer plate of the 

Figure 5: The pulley, made of plastic, has six rubber dampers 
to absorb engine torque fluctuations and spokes that form the 
pulley structure. If the compressor seizes, the spokes break to 
separate the pulley from the compressor shaft plate, but the 
belt still can turn the pulley so other belt-driven accessories 
will continue to function. 
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shaft will not. This way all the other accessories driven 
off the belt will continue to operate.

The assembly includes rubber segments to absorb 
shock in the operation of the compressor, but if the com-
pressor binds, the reverse torque will cause the limiter’s 
plastic hub spokes to crack, resulting in the separation 
of the pulley from the pump shaft plate. See Figures 5, 
6. And by probing the narrow space between pulley and 
plate, the technician confirms that is the cause of the com-
pressor failure. Now the question: what to do?

The by-the-book repair is to replace the compressor of 
course, but the technician decided to try a jury-rig repair, 
“just to see if it would work.” The approach was to drill a 
hole through the plate into the pulley and thread in bolts 
to hold the parts together, so the spinning pulley would 
drive the plate and the compressor shaft to which it was 
attached. He did exactly that, turned on the A/C and no 
real surprise, the compressor operated, apparently nor-
mally.

Does it seem this “fix” has no downside? It takes per-
haps 15-20 minutes starting with the car on a lift, so a 
job ticket of up to $100 would seem to be something that 
would delight a customer with a 12-year old car and the 
shop would make a profit.

Not so fast! Yes, the compressor ran and did cool the 
cabin in the YouTube test, but let’s look deeper. What 
causes that damper limiter to fracture? Answer: bind-
ing in the compressor’s moving parts—a seizure of some 
sort. In this case the technician found that the compressor 
could be turned with the engine off and then ran when he 
started the A/C.

So, would putting a little oil in the compressor be 
enough to keep it running? Almost surely the answer is 
no. The seizure may be intermittent, but if it happened 
once, it’s surely going to happen again and there’s almost 
assuredly no way it can be durably “fixed.”

Sure, the car is far from new, and might have about 
100,000 to 125,000 miles or so on the odometer. The book 
repair is to install a new OE replacement compressor, 
but that’s not going to be cheap. However, if you (or the 
motorist) looks on line, he might say, “Hey, I saw a re-
placement compressor for my Corolla for only $150, so 
maybe that might be available through normal aftermar-
ket sourcing for perhaps $350 as a reman. But for either 
price you’d have no way to verify the internet listing re-
ally is a duplicate for the OE pump until you get it and 
try to install and connect it. In fact, we’d almost be ready 
to bet against it. One tipoff is that typically there are vi-
sual physical differences with some of these low-cost 
compressors allegedly for the 2009 Corolla. So, there’s no 
assurance the one you might buy on-line (or even some 
aftermarket sources) will match the original, including a 
break-away pulley. It might not even come with a clutch. 
Further, you’d have no guarantee that even if the com-
pressor does seem to be the one for the car, you don’t 
know if it’s really new, maybe a reman, or just a cleaned-
up used compressor in a nice-looking box.

The Denso compressors that we’ve seen on line that 
are more likely to be replacements for what’s on the car 
were in the range of $600 or so. Here again, is it a new 
pump and does it come with a factory warranty, which 
normally would be priced at around $1000.

That new unit price makes it awfully tempting to try 
the YouTube repair. You might think of telling the cus-
tomer, “What have you got to lose?”

Here’s what: when that limiter breaks, there’s a fairly 
good chance that the compressor has not disintegrated 
internally. So, it wouldn’t be unreasonable to think that 
a replacement compressor would be all that’s necessary. 
Whereas if you do the jury-rig repair and the compressor 
runs for a short while and then fails, it’s more likely that 
there’s compressor debris spread throughout the system. 
Which would require replacement of both the condenser 
(not cheap because it has an integral receiver-dryer) and 
expansion valve at least, maybe hoses, and possibly even 
the evaporator.

So, after looking at all these facts, what’s the best deci-
sion in a case like this? Our thoughts: if you can get a low-
mileage compressor from a wrecking yard, that would be 
our preference. But talk to the customer to consider the 
options, because if the chosen repair, whatever it is, fails 
in just a few months, it has to be a failure the customer 
will accept. He surely won’t be happy with it, but he can’t 
blame you for failing to lay out the choices honestly.

A 2009 Corolla is, by today’s standards, certainly not 
an old clunker. The average age of cars on the road is just 
over 11 years, so it’s entirely possible an owner will be 
keeping a car like this for a number of years. And if it’s 
been well-maintained and in good shape, a durable A/C 
repair for an investment of up to $1000 or even somewhat 
more, is not something limited to luxury cars. n

Figure 6: Stepped illustration shows how pulley and belt 
continue to operate even if compressor seizes and pulley 
separates from compressor shaft. 
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When a blower fails, many technicians will check for 
a blown fuse, as did this technician with a 2007 Nissan 
Altima in the shop. He found a blown No. 22 fuse (15 
amp) and where most technicians would simply install a 
new fuse and hope for a fix, he wanted to see if the prob-
lem truly was with an ageing fuse or a problem with the 
blower motor itself. So, he connected a fused ammeter 
across the fuse holder to take a reading. He turned on 
the blower motor and on low speed the reading was well 
below the rating of the fuse. However, when he turned 
up the blower speed to high speed (with the engine and 
A/C on), the current draw rose to 19 amps. So, the blow-
ing of the fuse was no surprise.

At this point, we almost can’t blame him for replacing 
the blower motor (but we do). That new fuse also blew 
in short order on high blower speed, so he rechecked 
the blower motor draw and the new motor also drew 
19 amps. Did he reinstall the old blower motor, which 
apparently was not the problem? Let’s live in the real 
world. However, he still had to find out the root cause, 
because 19 amps maximum current draw for a mid-size 
car’s blower motor sounds reasonably normal to us.

Finally, in line with our long-recommended proce-
dure (continually repeated in MACS Service Reports), he 
decided to check the wiring diagram (Figure 7), which 
shows a second 15-amp fuse (No. 21) in a series-paral-
lel circuit. That fuse also was blown, and although the 
blower would run on low speed with just one fuse, it 
needed the electrical power through the second fuse for 
higher speeds. Why didn’t Nissan just use a single, high-
er amperage fuse? Well, we don’t have access to Nissan’s 
electrical circuitry engineering department to be able to 
ask. Many vehicles have a single 25-amp fuse to cover 

the blower circuit. The size of the wiring used may well 
make the two-wire/two fuse approach, that also enables 
a total of 30 amps coverage for the motor, even better. n

Figure 7: Nissan Altima wiring diagram shows that blower 
circuit relies on power feed through two 15-amp fuses, Nos. 
21 and 22. 

BLOWER DIAGNOSIS SHOULD INCLUDE WIRING DIAGRAM 
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BAD LUCK OR TECHNICIAN’S FAULT 

The toughest problems are those where an obvious cause 
is quickly identified, where the technician fixes it (or thinks 
he has) but really hasn’t. In this case, an older Bimmer (2003 
BMW 3 series with the in-line six-cylinder) is barely cooling 
on a warm summer day. If you have a shop with a properly-
functioning SAE J2788 recovery/recycle/recharge machine, 
you can identify a low refrigerant problem, and in this case 
the technician found the car had lost almost half of its 750-
gram charge. There may be a measurable leak or the leak 
rate for the age of the car simply resulted in that amount of 
charge lost. 

The prudent approach is to install a full charge with a dose 
of trace dye, and check the performance from there. In this 
case the system quickly started to discharge nicely cold air 
(41°F), but in short order the A/C register temperature was 
up into the 50’s and before long was over 60°F. The pressures 
were normal (200 psi on the high side and 30 psi on the low 
side). The radiator fan was running at what seemed to be 
normal speed. The liquid line was hot and the low-side suc-

tion line from the evaporator outlet was cold.
The temperature blend-air door seemed to be moving 

normally and all the mode door responses also were what 
was expected, so the technician thought the temperature 
door might not be closing fully and the heater coolant con-
trol valve might be defective. The technician clamped off the 
heater hoses but there was no improvement. 

What to do now? An infrared thermometer check of the 
heater hoses showed only a modest drop in temperature 
across the hoses, which told the technician that there was 
flow through the heater. What happened was that yes, the 
heater coolant valve was stuck open, but the clamping of 
the hoses was insufficient to stop the flow. Some hoses are 
not soft enough to be clamped shut, particularly the shaped 
ones. If you can’t find places near the hose connections to the 
valve assembly that you can positively clamp closed, you 
may have to disconnect them from the valve and connect 
them with a piece of pipe for a bypass of the heater.  n
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You probably haven’t seen many late-model super-
high-performance vehicles in your shop, or even late-
model premium European cars (and likely won’t for a 
number of years to come). So, models with multiple radi-
ators combined with variable-speed electric water pumps 
will not have appeared and changed your impression of 
cooling system design. Probably all you may have seen 
is the computer-controlled variable speed electric water 
pump, which has been used on hybrids for several years 
and more recently by BMW (2.0-liter four-cylinder) and 
Toyota on new Camry models. 

But when an advanced cooling system makes its de-
but on “mainstream” so-called “conventional” gasoline 
engines, it’s time to really pay attention. 

General Motors has begun a changeover to what it calls 
“Active Thermal Management,” on the base engine in its 
Silverado pickup. The engine is the 2.7-liter in-line four, 
which matches in displacement (although not in the num-
ber of cylinders) with the 2.7-liter V6 in the Ford F-150.

SAE International has been running a Thermal Man-
agement Systems Symposium for a number of years, and 
it’s been a sign of engineering to come, so MACS staff 
members have been attending, to be ready for the new 
technology.

Precision cooling isn’t limited to internal combustion 
engines. Battery electric vehicle cooling may be even 
more complex, as high-rate battery pack charging comes 
into use, but for the present, let’s look at GM’s new cool-
ing system for the 2.7-liter four-cylinder, and how differ-
ent it will be to service.

The system doesn’t have a thermostat, so if you sud-
denly are thinking, “Hey, that’s the part I’ve replaced 
most in cooling system service over the years, followed 
by radiator, hoses, belt and water pump.” Well, relax. It 
has lots of parts.

There’s an electric water pump on the right side of the 
engine. And as the illustrations show (Figures 8 and 9), 
there’s a lot of external hoses and piping, but the pump 
itself, as an electric motor-driven device, does not have 
a belt wrapped around it. Although the water pump’s 
electrical control (by the engine computer) means it’s 
infinitely variable and perhaps more subject to failure, 
it’s also more accessible for service than the integrated 
mechanical pumps on some conventional engines. And 
although the thermostat may be gone, there’s a massive 
coolant control valve on the left side of the engine (which 
is actually a combination of two valves).

One valve section is integrated with a hot coolant man-
ifold, which controls the flow to the radiator, a bypass 
circuit, and engine oil and transmission oil heating or 
cooling circuits, using one actuator. It’s this valve that not 
only regulates engine warmup, but is a primary factor in 
eliminating the need for the thermostat.

The second valve, called a “block valve,” has a separate 
actuator that regulates coolant flow for engine block tem-
perature control as well as to the passenger compartment 
heater. 

The valves’ electric actuators both are on a “LIN” (Lo-
cal Interconnect Network) to the engine computer (Fig-
ure 10). A LIN is a relatively simple network. Although 
the valves are not covered by trouble codes, the system 
includes trouble-code covered temperature sensors (10 
of them) and along with how-it-works descriptions and 
which and when coolant circuits have flow and which 
don’t, the diagnosis should be straightforward. If the 
valve assembly has to be replaced, it must go through a 
learning curve, which is on the factory scan tool menu. At 
this early stage there are probably no detail parts avail-
able, such as an actuator, although eventually we suspect 
there will be.

Figure 9: Left side of 2.7-liter four shows the two-valve 
assembly with hoses and piping to the engine. Piping also 
goes to water pump on other side of engine. 
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A NEW WORLD OF COOLING SYSTEMS 

ac
de

lco
td

s.c
om

Figure 8: Right side of 2.7-liter in-line four-cylinder en-
gine for Chevy Silverado pickup has electric water pump 
at lower front, and hoses/piping into the engine and con-
necting (across the underside of the engine) to a computer-
controlled valve assembly. 
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We suspect that as active thermal management sys-
tems evolve, some of the external hoses and pipes will 
be passages within the engine, with additional trouble 
coding to cover the absence of external parts that can 
be checked by use of infrared guns and hand-feel di-
agnosis. At this time, we can’t tell what will be neces-
sary to flush such a system. Obviously, its complex-
ity makes it pretty obvious that all the piping, hoses, 
passages and heat exchangers will make convention-
al flushing just about impossible. We probably will 
see scan tool routines that put the system in various 
modes for partial flushing of each section. Or you may 
have to make specific disconnections and individually 
flush the block, head, radiator, heater, etc. 

The active system does mean that the system is in a 
continuous control mode, and if any of those 10 cool-
ant temperature sensors fails, a technician will deal 
with new problems he has never seen before. Right 
now, you check a cooling system for cold and warmed 

up. The 2.7-liter I-4 has up to seven, yes seven cooling 
modes, although not all seven are used every time; it 
depends on the temperature of engine and transmis-
sion components, their oils, coolants and ambient tem-
perature. The system is designed to switch seamlessly 
between modes, depending on what amount of heat-
ing is selected. The engine-cold, heater-off, startup 
mode (No. 1) is the fastest at warming up the engine. 
The electric water pump is run at low speed and both 
valves are in low coolant flow mode, as heated cool-
ant is allowed to stay around the combustion chamber. 
The low flow through the block helps speed warmup 
of that area.

If the driver requests heating or turns on the de-
froster, the water pump may speed up and from here 
on, through the remaining coolant flow modes, pump 
rpm is regulated according to engine demand. And 
the coolant valves are adjusted by the computer, with 
feedbacks from position sensors at the valves. n
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Figure 10: Wiring diagram for cooling system of 2.7-liter four, shows valve actuators in the valve assembly, and electric 
water pump on separate 15-amp fused circuit. Components are in a Local Interconnect Network. 
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A/C CUTS OUT 

Sometimes the A/C operates normally when first 
turned on, seems okay for a brief period of time, 
then cuts out. Turn it off and on again, and it cools 
briefly once more. There are probably a dozen or 
more possibilities. And the vehicle in this case is a 
2001 F-350, so it’s about 19 years old with an odom-
eter reading approaching 200K. 

The diagnostic thoughts usually are in the area 
of well, it’s old, has the original compressor, so un-
less there’s an obviously bad connection at one of 
the switches in the circuit, let’s just put on a new 
compressor. Well, the wiring pigtail on the high-
pressure cutout switch had been replaced not long 
ago, the low and high-side pressures both are in 
the normal range and the system hasn’t been leak-
ing, was recharged some years ago and a recovery/
recycle/recharge machine checkout shows it has a 
full charge. 

How about the clutch gap? Bingo. It’s 0.038-inch, 
which is measurably above the spec of 0.014-0.030 
inch (Figure 11). 

The technician removes the hub and finds the 
clutch facings shows signs of wear but basically are 
in good condition. However, there’s just one shim, 
which he carefully measures and finds it’s 0.030-
inch. Reassembly with that shim left out would 
reduce the gap to 0.008-inch, which is BELOW the 
0.014-inch minimum spec. Quick phone calls con-
firm there are no shims readily available, and a new 
clutch kit will take 1-2 days to obtain. The customer 
needs his truck now. So, the technician reassembles 
the clutch and finds that the A/C performs normal-
ly – no cutting out.

Is this how the story should end? The correct an-
swer is no. When the gap is below the minimum 
spec, the clutch may not release properly, and if the 

compressor runs hot as a result, the nose bearing 
lubricant could melt and then the vehicle owner 
will face a bigger ticket than for a clutch. The tech-
nician has these reasonable choices: (1) just warn 
the motorist of the likely consequences, including 
compressor failure, and write them on the job tick-
et; (2) tell the motorist that a new clutch has to be 
installed and he will leave the clutch coil discon-
nected, so the A/C is inoperative and to bring the 
truck back in a couple of days for a clutch installa-
tion; (3) connect the coil so the A/C is operative if 
the motorist insists, but have him agree to a clutch 
kit and a service appointment. Order the kit and if 
possible, get a deposit on the parts. n

Figure 11: Ford F-350 compressor clutch gap should be 
between 0.014-0.030-inch. With shim removed however, 
it’s only 0.008-inch. 

m
ot

or
cr

af
ts

er
vi

ce
.co

m



Your Name: _______________________________

Company Name: ___________________________

Position/Title: ______________________________

Address: _________________________________

City: _____________________________________

State/Zip: _________________________________

Day Phone: (        ) _________________________

Fax: _____________________________________

E-mail: ___________________________________

Is this your first MSR Test? (Circle one)  
    YES  NO
All members of MACS Worldwide may copy and 
distribute copies of this test to their company 
employees. The MACS Service Reports Training 
Program is only available to members of MACS and 
their company employees.

Certificate of Achievement - If you pass 8 tests 
each year (Aug. - Aug.), scoring at least 80% on 
each test, you qualify for a Certificate of Achieve-
ment. If you qualify, MACS Worldwide will notify 
you by e-mail and you may order your Certificate of 
Achievement for $10.00.

Rec’d:

                   

Score:

Init.:

1. A B C D
2. A B C D
3. A B C D
4. A B C D
5. A B C D
6. A B C D
7. A B C D
8. A B C D
9. A B C D
10. A B C D

MACS Service Reports Quiz #MSR012020
Based on January 2020 issue of MACS Service Reports.

This test must be received within 30 days in order to be processed.
Fill out the information at left, and circle the correct answer for each question in the box below left.

Mail or fax your completed test to: MACS Worldwide, P.O. Box 88, Lansdale, PA 19446; Fax: (215) 631-7017
1.  Technician A says that while using a 
vacuum pump to evacuate an A/C sys-
tem through both the high and low side 
service ports, you should remove one of 
the couplers and listen for valve core leaks 
during the vacuuming operation. Techni-
cian B says that a replacement valve core’s 
“spring stiffness” should be compared 
with that of the old core to ensure it will do 
a good job of sealing the service port. Who 
is correct?

a. Technician A
b. Technician B
c. Both technicians A and B
d. Neither technician A nor B

2.  Technician A says that valve cores are 
thought to be one of the most common 
leak points and as such are often replaced. 
Technician B says that it’s more likely the 
detection procedure is at fault, rather than 
the valve. 

a. Technician A
b. Technician B
c. Both technicians A and B
d. Neither technician A nor B

3. True or False: Leak testing should begin 
by looking for dye and “sniffing” around 
the service ports with an electronic leak 
detector BEFORE removing the service 
port caps. 

a. True
b. False

4. Technician A says that it’s important to 
inspect under and inside the cap to make 
sure the o-ring or seal is in place and in 

good condition. Technician B says that ser-
vice port caps are not necessary because 
the valve core is what keeps refrigerant in. 
Who is correct?

a. Technician A
b. Technician B
c. Both technicians A and B
d. Neither technician A nor B

5. Technician A says that A/C service valve 
cores are the same as other valve cores 
(such as those used in tire stems), which 
makes it easy to find a replacement. Tech-
nician B says that their seals are designed 
for use with all refrigerants and can be 
used interchangeably. Who is correct?

a. Technician A
b. Technician B
c. Both technicians A and B
d. Neither technician A nor B

6. The most common valve core found in 
the high side service port is _____, and the 
most common size used in the low side is 
_____.

a. Standard, 8mm
b. JRA, 10mm
c. Primary seal, VDA
d. 10mm, 8mm

7.  Technician A says that EPDM is a tradi-
tional A/C seal material that has good compat-
ibility with mineral oil. Technician B says 
that special octagon sockets are available to 
remove and install “integrated valve” (also 
called “primary seal”) service ports. Who is 
correct?

a. Technician A
b. Technician B
c. Both technicians A and B
d. Neither technician A nor B

8. Technician A says that valve cores 
need to be tightened to specific torque 
values, so their seals are not damaged or 
destroyed during installation. Technician 
B says that since there are only two valve 
core sizes, only one tool size is needed for 
removal and installation of all cores. Who 
is correct?

a. Technician A
b. Technician B
c. Both technicians A and B
d. Neither technician A nor B

9. Switch ports use standard valve cores 
which are open all the time when a switch 
or sensor is installed, along with a port 
design that has _____ threads. 

a. Quick disconnect
b. 8mm
c. JRA
d. 3/8”-24

10. Technician A says that a service port 
should be thought of as a little “system” 
of individual components that make up 
the “service valve assembly”. Technician 
B says that refrigerant is “sticky”, in that 
it tends to “stick” to the inside surfaces 
of the service port even after the cap is 
removed. Who is correct?

a. Technician A
b. Technician B
c. Both technicians A and B
d. Neither technician A nor B


