Join Date: Jul 2003
cornblatt @

Location: Alberta
Posts: 262

How to build a diesel injector pop tester

I just finished building an injector pop tester. I thought I would post instructions here
on how it was made since I couldn’t find anything online writtg?n for people like me who

want to build one but don’t know anything about anything. ( D <. me )

The reason for building a tester is to see what pressure your injectors spray at (they
should be matched to each other within 3 bar), to see their spray pattern (the spray
should be well atomized and narrow), and to see if they leak. You can pay a diesel shop
to do this, but it is costly ($60-$70 for the test, and $60+ per injector to adjust if

needed). I actually took mine to a shop earlier this year and they said they were fine,
but I wanted to see for myself.



http://www.peachparts.com/shopforum/members/cornblatt.html

If improperly built or used this tool could explode or squirt you in the eye or something,
so the usual disclaimer applies:

1. What worked for me may not work for you. Use common sense and stop if
something looks wrong — don't just blindly follow the instructions without
thinking.

2. Take all necessary safety precautions and don’t do anything that is beyond your
level of expertise.

3. If you hurt yourself or break something while building or using your homemade
tester, it's not my fault! You made a choice to follow instructions you got off the
internet from someone you don‘t even know.

Design Considerations

Bottle Jack vs. Grease Gun

There appear to be two common designs for homemade injector testers - they are
either based on a grease gun or a bottle jack to generate pressure. I initially tried the
grease gun approach because it seemed easier (it has threaded fittings on it, a
reservoir to hold fluid, etc.) but after unsuccessfully trying 3 different models of grease
gun, and after using the bottle jack version, I would advise against using a grease gun.
The grease guns don’t seem to be desighed to pump something as thin as diesel, and
their seals leak all over the place. They can’t hold pressure for more than a fraction of a
second so rapid continuous pumping is required. The best grease gun I got could only
reach 75 bar of pressure with diesel fuel, and fuel was seeping from it everywhere at
the time.

The main challenge with building a bottle jack tester is that you need to have a means
of attaching a threaded fitting to the giant nut at the top of the jack. You must either
have the tools to drill and tap giant holes (3/4" to 1”), or you need to have welding
equipment. I had neither so I had to take the parts to a welding shop and pay them to
do it. This isn't the place for plastic pipe and epoxy; you need a proper connection here
due to the high pressures involved (potentially over ~150 bar / 2000 PSI). Come up
with a plan before you start buying stuff! This was the most time consuming part of the
project. The home depot plumbing aisle won’t help you no matter how long you stare at
it...

edit: here's a good animation of how a bottle jack works -
http://www.hyjacks.net/animation.htm

Gauge Sizing

Many of the commercial injector testers you can buy seem to come with a 5000PSI
(350 bar) gauge. In my opinion, this seems useless for Mercedes injectors; you want to
balance the injectors to within 3 bar, but the scale markings on a 350 bar gauge are 10
bar apart, so the scale of the gauge is too large to let you measure something as small
as 3 bar in a repeatable manner. I went with a 150 bar gauge (my injectors are
supposed to be set to 115-125 bar). On this gauge, the markings are 2.5 bar apart and
you can easily measure to ~1 bar. Don’t get an incorrectly sized gauge or your tester
will be useless. The gauge I used was inexpensive, however the pressures I measured
from my injectors were within 1 bar of what was reported by the diesel injection shop
that tested them earlier this year, so the gauge appears to be reasonably correct.



http://www.hyjacks.net/animation.htm

Instructions
Parts List (see picture below). Most parts are available at Princess Auto.

Gauge, 150 bar, 4" NPT male, glycerin-filled

Shutoff valve, 3000PSI, 4" NPT female

Coupler, 90°, ¥4a” NPT male

Tee, 4" NPT

Coupler, ¥2” NPT male to #6 ORB (ORB = O-Ring Boss)

Pressure valve holder / delivery valve holder (is that the right name?) from a
1980s VW diesel. This is the thing on the VW injection pump that the injector
lines attach to.

Metal injector line from an older VW diesel or Mercedes. The VW ones are nice
because they are pre-bent with the ends 90° apart. The Mercedes ones have the
ends parallel. This part plus the one above plus a VW diesel injector were $4 at
the auto wrecking yard.

Bottle jack, 2 ton (not pictured)

Coupler, 1” NPT male to 34" NPT female (not pictured)




e Inline fuel filter (important, not pictured)
e 1B Weld (http://jbweld.net/products/ibweld.php)
e Teflon tape, misc. screws, plastic tubing, wood, etc. (not pictured)

Ipeefre

The first step is to disassemble the bottle jack by loosening the giant nut on the top.
Remove it carefully and do not hang on to the jack by the outer cylinder. It is full of
disgusting oil and the only thing holding it to the jack is the nut you‘'re removing.

Carefully pick the jack up by the base and dump out the oil. The outer cylinder should
just pull off - it is not fastened in any way. Be sure to keep the plastic seal at the base.
Pull out the piston and dump out any additional oil inside. You won't be reinstalling the
piston.



http://jbweld.net/products/jbweld.php
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The giant nut from the top of the jack contains an o-ring that you should remove. Then
you must somehow attach a threaded fitting to the top of the jack nut. I used a 1” NPT
male to 34" NPT female reducer and had it welded. You might be able to tap the top of
the jack nut and thread in a fitting, but the metal isn’t that thick and it could be tricky to
get a tight seal. This joint is under a lot of pressure and needs to be secure; you will
definitely need to either tap it and screw in a fitting or have it welded (real welding, not
JB-Weld). Mine was welded on the outside, so just to be safe, I sealed it with a layer of
JB weld on the inside (the welder warned me that sometimes tiny cracks in the weld
may cause a leak so I thought the extra layer of JB weld couldn’t hurt).

The jack nut also has a tiny hole on the side that you will need to plug. Drill the tiny hole
out and tap it for 8-32 thread, but only tap it 32 of the way through. Then, insert an 8-
32 threaded screw until it binds. Cut it off and file it smooth. Seal it inside with JB Weld.
Don’t insert the screw so deep that it extends inside the nut, or you won’t be able to
reassemble the jack.

The jack’s inner cylinder has a very very tiny pinhole hidden in the threads that you will

need to plug. I super-cleaned it and sealed it with JB Weld inside and out. Be sure to
clean up the threads before the JB Weld hardens.

Jack

'. ‘ , su-\"%n%’!w

Take the outer cylinder of the jack and attach some sort of supply line where you can
add diesel fuel. It should have a hole in the side already, plugged with a rubber stopper.
I JB-welded a PEX 90° copper plumbing fitting to the side (the fluid here is not under
pressure so in this case JB weld alone is suitable).
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To make a fluid reservoir, I took an old food can and JB welded another PEX fitting to
the bottom. Inside the can, the PEX fitting extends up about 3/8” and I attached a piece
of cloth to the top of it. This is important as it lets any debris settle to the bottom of the
reservoir without risk of it being drawn into the tester. The inline fuel filter should be
installed between the reservoir and the jack. Dirt is your enemy - even the tiniest speck
of dirt can cause the pintle in the injector to seize up.




You should also prepare a jar into which the injectors can spray. I drilled out the lid of a
tall glass food jar so that it would thread onto the injector. The fuel that sprays out of
the tester is at extremely high pressure and can penetrate your skin and cause
poisoning, so the use of the jar prevents accidental contact with the spray. In addition,
the spray is so fine that you produce a fog of diesel that lingers for tens of minutes; the
jar captures this so you don’t inhale it. Plus, faulty injectors can spray at crazy angles,
so keeping the nozzle down inside the jar makes sure you don't get an unexpected blast
of diesel in your eye.

Clean everything, and put it all together as shown in the picture, using LOTS of teflon
tape on every threaded fitting, particularly on the VW fitting where it connects to the #6
ORB fitting, and the top of the jack cylinder where the jack nut screws on.

Before you begin testing, fill the reservoir with diesel, and pump the jack handle. You
should not have an injector installed at this time. Pump until ~1/2 cup of fuel has been
run through the system, to ensure that any dirt has been flushed out.

I initially tried testing injectors with something other than diesel (e.g. canola oil), but the
injectors respond much differently to vegetable oil - they just spray a solid stream and




dribble. Since the car runs on diesel, testing the injectors with diesel seemed to be the
best way to simulate how they work when they’re in the car.

A Jet pattern closed and well atomized
B Jet pattern torn up, too wide and spreading

3 Testjet During short, fast partial strokes (at
least 2 strokes per second) the jet should be rather
closed and tear off well.

If you have Bosch DN 0 SD 240 nozzles with the hole-type pintle, an initial jet sprays out
the hole in the pintle prior to the actual spray - if you have these nozzles and see this
jet, it isn't a sign of a malfunctioning injector! This can sometimes be hard to test for; I
found it worked well to build the pressure really slowly and carefully - this lets you see
the initial jet before the pressure gets high enough that the injector pops.

The valve on the tester was intended for disconnecting the gauge during rapid pumping
so it doesn’t get damaged by banging around with wild pressure changes. I put itin
because the tester in the Mercedes factory service manual had one. But, after building
the tester, I don't think it is really necessary (and at $17, the most expensive item in




the parts list). The bottle jack tester holds pressure so well that the needle doesn’t fly
around even during rapid testing - it just wiggles right near the injector’s pop pressure.
Once you stop pumping, the pressure holds just a hair below the injector’s pop pressure
(it gradually declines over a time period of a minute). If your tester is leakier then
maybe you need the gauge...

With the tester, I was able to get all of my injectors balanced to within 1.5 bar. They
were 4.5 bar apart before adjustment.
Attached Thumbnails

1984 190D-2.2 5-speed, 287,000mi ::: Silver-blue metallic / black MB-tex ::: SOLD @
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