
 
 

 
 
 

 
 

I n s t r u c t i o n M a n u a l 
 

30 Pound (206.82 kPa) Pressurized Cooling System Tester 
 
 
Test radiator pressure caps and locate leaks in 
automotive pressurized cooling systems. Test caps and 
systems up to 30 pounds (206.82 kPa) 
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HOW THE COOLING SYSTEM OPERATES 
 
THE NON-PRESSURE SYSTEM 
Cooling systems having to work under pressure are fairly a new thing. Up until 
the late 1950's, cars had low compression engines and low horsepower; 
therefore they did not develop the amount of heat modern engines do.  Also, 
cars had larger radiators and there was more room under the hood, enabling the 
heat to dissipate. If the cars were kept in good mechanical condition, no cooling 
system problems would arise. 
 
The boiling point of the cooling depends on the amount of atmospheric pressure 
exerted on it.  As the pressure exerted is decreased, so will the boiling point. 
Because the water pump, which is connected to the intake side of the cooling 
system, develops suction, the pressure in the system is reduced.  Although the 
system may be working at a safe temperature, because of the fall in pressure, 
boiling can occur in the pump inlet.  This causes expansion of the coolant (vapor-
lock) and not only slows the circulation down, but also forces coolant out of the 
overflow.  The remaining smaller amount of coolant will overheat more easily. 
 
Since the late 1950's, there are higher horsepower engines, smaller radiators, 
higher thermostat opening temperatures - much more heat is developed with 
less room for the heat to dissipate properly.  It became necessary to improve the 
cooling system. 
 
THE PRESSURIZED COOLING SYSTEM OR THE OPEN SYSTEM 
This system was developed to eliminate the above problems. In a pressurized 
cooling system, the increased pressure is isolated from atmospheric pressure.  
The boiling point is raised by approximately 30F for every pound of pressure 
exerted on the cooling system.  A coolant will reach 2500F before it will boil in a 
cooling system under 15 pounds of pressure.  At this temperature, because the 
coolant is still in liquid form, it is able to circulate through the engine and to cool 
the parts at high temperatures without boiling. The cooling system's efficiency, 
therefore, depends upon all conditions and altitudes. 
 
The radiator filler neck and pressure cap are the components pressurizing the 
system. 
 
The filler neck consists of an upper and lower sealing seat and an overflow tube. 
The lower sealing seat is engaged by the pressure limiting valve of the cap, while 
the upper sealing seat (in the open system) is engaged by the spring metal 
diaphragm in the cap. The pressure cap consists of two major valves which 
prevent radiator tanks and hoses from collapsing due to partial vacuum which 
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would be created if there was no air entering during the cool down of the engine 
and cooling system. 
 
1. The spring pressure relieve valve, which closes off the lower sealing seat in 
the filler neck. This valve allows pressure to build up to a specified level, 
protecting the cooling system from damage due to over-pressurization.  When 
exceeding the designated range of the pressure valve spring, it permits excess 
pressure to escape through the overflow tube (providing the cap is functional). 
2.  The vacuum relief valve which, in the open system, allows air to enter as the 
coolant cools. 
 
THE RESERVOIR OR CLOSED SYSTEM 
The following disadvantages of the open system brought on the development of 
the reservoir or closed system. 
1. Since the coolant expands every time the temperature rises, these open 
cooling systems are designed to operate with less than full radiator tanks.  The 
excessive coolant being expelled through the overflow tube until proper 
operating level is achieved.  This leads to less coolant in the system left to do its 
job.  This and the fact that there is air in the system reduces the efficiency of the 
cooling system and can create overheating problems. 
2. Cars today tend to have smaller engine compartments and smaller hoods, 
therefore, the open systems which are generally larger (to allow for coolant 
expansion) needed to be replaced with the closed cooling system which tend to 
be smaller. 
 
The closed system consists of a special type of pressure cap and a reservoir 
tank.  The pressure cap has an additional sealing seat directly beneath the cap, 
enabling the cap to sit on the upper sealing seat of the filler neck.  The reservoir 
is connected by the overflow hose from the filler neck, the hose extending below 
the normal liquid level. In the closed system, contrary to the open system, the 
system is filled completely with coolant and the reservoir is only half full. 
 
When the engine starts and begins to warm up, the coolant expands and is 
forced out through the pressure valve into the reservoir. 
 
When the engine stops and cools down, the vacuum created in the radiator by 
the contracting coolant and the upper sealing seat of the cap allow coolant to be 
drawn back into the system from the reservoir. 
 
The closed system eliminates practically all use of air in the system and ensures 
the radiator; heater and engine block are always in a coolant environment. 
Coolant is added through the reservoir and not through the radiator filler neck, 
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eliminating the need to remove the pressure cap routinely. This practicality led to 
the closed system being used on most cars today. 
Note: Although routine removal of the cap is not recommended, it should be 
replaced just as often as open cooling system caps. 
 
THE PRESSURE CAP 
The pressure cap is the safety valve of the cooling system because as it allows 
for working temperature above boiling point, it limits the amount of pressure 
build-up for safety. 
 
The pressure cap is comprised of the following components; 
1. The cap itself, which has two ears to allow for engagement with the filler neck 
cams.  As system pressure is increased the ears are retained more tightly on the 
cams.  The filler neck cams are built in a way that the pressure valve is pressed 
on the filler neck with exactly the right amount of pressure.  The cams also have 
a safety stop. 
2.  A spring disc diaphragm which seals against the top of the filler neck and 
provides friction to hold the cap in place.  On closed systems, an upper sealing 
gasket which seals the atmospheric pressure. 
3.  A stainless steel pressure valve spring which seals the pressure valve against 
the lower sealing seat of the filler neck, permitting pressure to build up as the 
coolant gets hotter. 
4. In the pressure valve itself, there is a vacuum relief valve which is either 
weighted in an open position or closed with a spring. 
 
THE CLOSED TYPE OR CONSTANT PRESSURE TYPE OF VACUUM RELIEF 
VALVE 
The vacuum relief valve is kept closed by a bronze or stainless steel spring while 
the engine works and pressure builds up.  When the engine is turned off and 
begins to cool off, a partial vacuum forms which opens the valve to release 
excess vacuum in the system. 
 
THE OPEN TYPE OR WEIGHTED TYPE OF VACUUM RELIEF VALVE 
The pressure vent type of cap makes use of this type of vacuum relief valve.  It is 
built in a way that the vacuum valve hangs loose and is weighted down with a 
calibrated weight. 
 
During rapid heating and overheating situations the pressure built-up pushes the 
vacuum valve up, causing the cap to operate like a constant pressure cap.  
When the engine is turned off and the system cools, the vacuum valve falls back 
to an open position. 
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Systems utilizing radiator caps with this type of vacuum relief valve exert less 
strain on the hoses, radiator and water pump seal.  When located near the intake 
side of the water pump, this mechanism allows water to reenter the radiator from 
the reservoir due to water pump suction during acceleration. 
 
ROUTINE CHECKS IN THE OPEN SYSTEM 
To remove the pressure cap for routine checks of the coolant level, make 
sure the engine, radiator and cap are not hot. 
Make sure engine is turned off, allow the radiator to cool (this can also be done 
by lightly spraying water on the radiator core).  After the cap has cooled, use a 
cloth to turn the cap counter-clockwise to the filler neck safety stop, leaving it in 
this position until all pressure is released (in this position, the pressure valve 
pressure is lifted from the lower sealing seat of the filler neck allowing for the 
pressure to subside).  With the cloth, proceed to remove the cap by pressing the 
cap down to allow the cars to pass over the safety stops. Check for traces of 
liquid or steam around the rim of the cap and overflow tube when removing the 
cap.  Also, make sure the overflow bottle vents and overflow tube are open. 
 
ROUTINE CHECKS IN THE CLOSED SYSTEM 
There is no need to remove the pressure cap, coolant level can be checked in 
the reservoir and be added to the reservoir.  Although routine removal of the cap 
is not recommended, it should be replaced just as often as open cooling systems 
caps or when coolant is replaced. Since the filler neck safety stops on the closed 
system are steeper and higher, to remove the cap, it will be necessary to press 
down very hard.  Do not force off with a tool because this may damage the filler 
neck and/or solder joint. 
 
During routine checks also check the gasket, making sure it has not deteriorated 
or become brittle or cracked. 
 
Note: Pressure caps should always be tested for proper pressure release 
levels. Specifications require that the cap must open below the high limit of 
the pressure rage and must not leak below the low limit of the pressure 
range. 
 
Important:  When replacing a pressure cap make sure it is of the same 
pressure range as the original equipment cap. 
 
Important:  Make sure both filler neck cams are not bent or distorted in any 
way.  This will affect the seal of the cap, causing it to leak or hold no pressure. 
Even one bent cam will affect the seal. 
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If both cams are bent down to the same extent, the cap will seal but because the 
pressure valve spring is compressed more - it will seal at a higher pressure. The 
cap will seal at a low pressure if both cams are bent upward to the same extent.  
Bent cams can also cause problems during removal of the cap. 
 
 
REASONS FOR OVERHEATING CAUSED BY WATER LOSS 
1. Non-recommended anti-freeze material.  Low boiling point anti-freeze with a 
high temperature thermostat. 
2. Defective radiator.  Radiator overflow overfilled.  Water passage in radiator 
core is clogged.  Engine water jackets.   
3. Obstructed hoses or loose connections. Can be caused by interior 
deterioration. 
4. Defective water pump. 
5. Defective or missing fan blades. 
6. Defective pressure cap. 
7. Radiator core air passages clogged by debris.  (May be cleared with a garden 
hose or air pressure). 
8. Gasket leakage in thermostat housing.  Defective thermostat. 
9. Broken, loose or missing fan belt. 
10. Low level oil or wrong grade of gasoline. 
11. Faulty ignition or engine improperly timed. 
12. Distributor or automatic vacuum control not operating properly. 
13. Damaged head gasket. Loose head bolts. Defective or cracked engine block 
or cylinder head. 
14. Frequent starts and stops in heavy traffic, excessive idling, high speeds on 
hot days, heavy loads, dragging brakes - an overheated engine.  All the above 
are emphasized at higher altitudes. 
 
 
THE DIFFERENT PRESSURE CAPS 
 
THE SWIVEL TYPE 
The swivel type radiator cap is the replacement cap to the conventional round 
shell radiator cap. This type of cap is easier to install and remove and can be 
used in open and closed systems alike. 
 
THE MINI TYPE IN JAPANESE CARS 
This is a smaller version of the basic pressure cap and replaces the standard 13 
or 16 lbs. pressure cap in cars with smaller hoods (typically small cars with 
smaller radiators with plastic tanks). 
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THE THREADED TYPE 
These threaded plastic radiator caps were engineered for cars with pressurized 
overflow bottles.  The systems are checked from the surge bottle neck instead of 
from the radiator.  Since these bottles are made of plastic and not metal (as are 
the filler necks) there was no need for a metal pressure cap.  With these caps, 
the same precautions should still be taken  
when removed, because the bottles are pressurized. 
 
HE SAFETY TYPE (ST) 
This specific radiator cap has a special feature that ensures the relief of the 
dangerous steam pressure before the removal of the cap and is available in both 
the vented and non-vented vacuum valve design.  It is built in such a way that 
the lever mechanism interlocks with the filler neck, preventing removal of the cap 
until the lever is lifted.  By lifting the lever, the pressure valve is lifted off the 
lower sealing seat, thus relieving the pressure.  This special design allows the 
flow to be regulated by the manufacturer's original overflow tube design. 
 
Note:  Even with this type of cap, precautions should be followed during removal 
to prevent potential injury. 
 
OPERATING INSTRUCTIONS OF THE PRESSURE TESTER 
1.Remove the radiator cap cautiously.  For safety type caps (ST), lift the lever 
until the pressure is released. Make sure the cap pressure (marked on the cap), 
is the recommended pressure of the original equipment cap. 
2. Choose the right adapter for the cap being tested.  Make sure seating 
surfaces of both the adapter and the cap are clean.  If testing a safety type cap 
(ST), make sure the lever is up. 
3. In order to attach the adapter to the tester head, you must first make sure the 
pressure valve is compressed, in order to make the engagement easier.  This 
can be done by rotating the pressure valve release handle (located on top of the 
tester head) clockwise until it is parallel to the tester head handle. Now attach the 
adapter by rotating it until the locking ears contact the stops on the adapter 
cams. 
4. If testing a new cap, wet the rubber gasket. 
Note: Because in new caps the gasket is not yet "worn in", it might take a few 
tries before achieving a proper seal.  During use in the car, the gasket will soften 
and develop satisfactory seating on the filler neck. 
5. Apply pressure cap to the adapter as shown. 
If testing a safety type cap (ST), lower the lever at this point. 
6. Release the pressure valve by rotating the pressure valve release handle 
clockwise.  This seals the tester head to the lower sealing seat of the adapter 
neck. You should feel the valve snap into place. 
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7.  Operate the pump until the valve opens and read the gauge.  The gauge 
hand has to be within the proper color band for the pressure rating of the cap 
being tested for half a minute.  If the pressure falls rapidly (indicating leakage), 
reject the pressure cap. 
Note:  A cap that has been used for some time will probably have a slight seat 
impression in the gasket; therefore, if the required pressure is not reached make 
sure this isn't caused by a leakage from the gasket. If this is the case, you should 
try to apply it several times, until you are sure that the leakage is not caused 
because of the impression in the gasket. When the cap is reinstalled in the car, 
the continuous pressure will reseat the gasket properly. 
 

 
TESTING THE COOLING SYSTEM 
1. Remove the pressure cap cautiously. 
2. Check that there is the right amount of coolant in the radiator and overflow 
bottle. 
3. Because the pressure released by the pressure cap passes through the 
overflow tube, an obstructed tube (or overflow bottle) may cause the cooling 
system to work improperly.  Therefore, the overflow tube and bottle should be 
checked for dents or other obstructions.  This can be done by visually checking 
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for dents or any other obstructions and by running a wire through the tube 
making sure it is clear. 
4. Clean the inside of the filler neck, make sure the lower inside sealing seat is 
free of dirt, nicks or bumps on any kind. 
5. Make sure the cams on the outside of the filler neck are not bent because this 
can affect the seating of the pressure cap valve and the tester seal will be 
affected. You can try fixing the cams as long as the solder joint between the 
radiator top tank and the neck do not break. If the filler neck is in bad condition 
and cannot be fixed, replace at a reputable service store. 
6. By checking the tester adapter application chart in the back of this booklet, 
determine whether a filler neck adapter is necessary.  In most cars, where the 
standard SAE 2-1/8" O.D., 3/4" deep filler necks are used, the use of an adapter 
is not required.  For testing with this type of filler neck, drop the rubber spacer 
washer supplied in 1" deep. If an adapter is required, install it on the filler neck as 
shown in the back of this booklet. 
7. Rotate the pressure valve release handle on the top of the tester head 
clockwise until it is parallel to the tester head handle before attaching the 
pressure tester head to the radiator or adapter.  By compressing the pressure 
valve, the installation of the pressure head to the adapter is made easier. 
Release the pressure valve by rotating the pressure valve release handle 
clockwise.  This seals the tester head to the lower sealing seat of the adapter 
neck.  You should feel the valve snap into place. 
8. Pump the tester until the indicator hand on the gauge reached the end of the 
color band of the suitable pressure.  (To determine the pressure for the system 
being tested, check specifications in the owner's manual). 
Important: 
1. The arrow points of the recommended pressure should never be 
exceeded!  This can rupture the radiator cap and/or hoses. 
2. Never exceed the 30 pound limit, for this may cause serious damage. 
 
9. Observe the gauge after pumping the right amount of pressure into the 
system. 
 
Indicator hand holds steady 
If the pressure holds steady for two minutes, there is no serious leakage in the 
system.  You should however, look for slight leakage from all points. 
 
Indicator hand drops slowly 
This indicates a slight leakage.  The radiator, hose gaskets and the heater core 
should be checked. Note: Minor leaks in the radiator core may be sealed by a 
quality stop leak. After repairing the leaks, the system should be rechecked for 
any more leaks.  In the event that while testing the radiator hose swells 



 9

excessively, the hose should be replaced because this indicates a weakened 
condition. 
 
Indicator hand drops quickly 
This indicates a serious leakage.  These types of leaks should be repaired by a 
reputable service shop. 
 
Interior leakage: 
A. When the indicator hand drops but there is no visible leakage, this indicates 
an interior leakage.  In this type of situation, you should remove the tester and 
replace with the pressure cap.  Run the engine to churn up the oil and then shut 
the engine off.  Examine the oil for light colored foam or water globules by pulling 
the oil level dipstick or by removing the crankcase drain plug and draining out a 
small amount of oil (as water is the heavier of the two, it should drain out first). If 
the leakage does not show through the oil, then maybe through the transmission 
intercoolers.  To check this, check the transmission dipstick for light colored foam 
or water globules. 
B. You can detect compression or combustion leakage into the cooling system in 
the following way: 
1. After the system and the pressure cap have already cooled, apply the tester to 
the filler neck. 
2. Start the engine, letting the engine warm up to normal operating temperature. 
 
Important:  If the gauge indicates a rapid increase in pressure, turn off the 
engine and rotate the pressure valve release handle on the tester head 
clockwise until it is parallel to the tester head handle, thus releasing the 
pressure.  Proceed to remove the tester from the radiator neck.  Pressure 
building up fast can be as a result of a blown gasket, replace the head gasket. 
Note: Do not allow the pressure to build up beyond the arrow indicating the 
maximum for each system, since this tester is not designed to release pressure 
below 30 PSI. 
 
If pressure does not build up rapidly, operate the tester pump until the gauge 
reads within the system range.  If the gauge hand vibrates, indicating a 
compression or combustion leak, locate the compression leak by disconnecting 
one spark plug at a time. Note:  This test should be performed properly; 
otherwise, some systems might be damaged.  Proper procedure can be found in 
the ignition system guidelines. 
 
When the spark plug of the leaking cylinder is shorted out, the gauge hand will 
stop vibrating.  Retest the system after repairing the leak. 
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Repair and Adapter parts list 
 
3000 Gauge 
3001 Gauge Lens 
3002 Head Attachment 
3003 Cap Adapter ¾”  (T7,T13, T16, etc) 
3004 Check Valve 
3005 Plastic Knob 
3006 Rubber Hose & Head Kit 
3007 Head Repair Kit 
3008 Spacer 
3009 Conversion Kit from MT-225 to MT-300 
3010 Carrying Case 
3116 Radiator Adapter for VW/Audi 
3117 Cap Adapter for VW (T25, T34) 
3118 Radiator Adapter for Jeep, Saab, Volvo 
3119 Radiator Adapter for BMW (Threaded Neck) 
3120 Cap Adapter for Jeep, Saab, Volvo (T27, T28, T30, T33) 
3121 Cap Adapter for Small Neck (T13R, T16R, etc) 
3122 Radiator Adapter for 16mm Deep Small Neck 
3123 Radiator Adapter for Pontiac Le Mans (Threaded) 
3124 Cap Adapter for Shallow Small Neck (T36, T37) 
3125 Radiator Adapter for 9.5mm Deep Small Neck 
3126 Radiator Adapter for GM, Ford, Saturn 
3130 Radiator Adapter for New VW  
3131 Cap Adapter for New VW (T41) 
3132 Cap Adapter for GM, Ford Saturn (T38, T39, T40) 
3133 Cap Adapter for BMW (T29) 
3450 Truck Adapter Kit 
3451 Rubber Plug (for Trucks)  
3452 Rubber Gasket for GM (Handle Type)  
3453 Radiator Adapter for GM (Handle Type) 
3454 Cap Adapter for GM “X” Type (T32) 
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Pressure caps should always be tested for the proper pressure release level and checked for 
gasket cracking, brittleness, or deterioration each time the antifreeze is changed or when any 
cooling system maintenance is performed.  
A slight allowance is made on the gauge dial of the tester at the lower end of the color band to 
eliminate the possibility of rejecting caps that are otherwise satisfactory as a result of the 
newness of the sealing gasket. The gasket will soften and develop a satisfactory seat after it is 
put in operation on the car filler neck for a short time. 
For the same reason, caps removed from cars and tested should be removed from the tester 
adapter and re-applied several times as the gasket will retain the seat impression of the filler 
neck for some time which may not coincide exactly with the seat in the adapter on one 
application. 

Radiator Cap Pressure Ranges 
4 PSI 3.5 Lbs  15 OR 16 PSI 14-18 Lbs 
7 PSI 6-8 Lbs  18 PSI 16-20 Lbs 
10 PSI 9-11 Lbs  20 PSI 18-22 Lbs 
13 OR 14 PSI 12-16 Lbs  30 PSI 28-30 Lbs 

Pressure Release Level Conversion Chart 
Pounds kPa BAR Millibar 
1 6.89 0.06 6.8 
2 13.78 0.13 13.7 
3 20.68 0.20 20.6 
4 27.57 .27 27.5 
5 34.47 .34 34.4 
6 41.36 .41 41.3 
7 48.25 .48 48.2 
8 55.15 .55 55.1 
9 62.04 .62 62 
10 68.94 .68 68.9 
11 75.83 .75 75.7 
12 82.72 .82 82.6 
13 89.62 .89 89.5 
14 96.51 .96 96.4 
15 103.41 1.03 103.3 
16 110.3 1.1 110.2 
17 117.19 1.17 117.1 
18 124.09 1.24 124 
19 130.98 1.3 130.9 
20 137.88 1.37 137.8 
21 144.77 1.44 144.6 
22 151.66 1.51 151.5 
23 158.56 1.58 158.4 
24 165.45 1.65 165.3 
25 172.35 1.72 172.2 
26 179.24 1.79 179.1 
27 186.13 1.86 186 
28 193.03 1.95 195.4 
29 199.92 1.99 199.8 
30 206.82 2.06 206.7 

Limited Warranty 
MT-300 Tester 
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This Tester has been thoroughly tested by the 
manufacturer and every care is taken to ensure the 
Tester to be perfect in every aspect. 
 
This Tester is warranted for a period of six months from 
the date of purchase, by the original purchaser, against 
defective material and workmanship but not against 
damage caused by tampering, negligence, misuse or 
abusive handling which might impair its proper 
operation. 
 
The manufacturer will repair free of charge all defective 
parts if the Tester is returned within the warranty period. 
Date of purchase must be validated by a copy of the 
original purchase order or invoice. 
 
A reasonable charge will be made for repairs or 
replacement of parts where examination indicates 
damage due to causes other than defective material and 
workmanship. 
 
Notice 
To insure accurate and consistent results wet the rubber 
gasket on the bottom of the Tester and also on pressure 
caps being tested. 
 


