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Manometer (slack tube) for Measuring Air
Pressure

What is a manometer?

See also in the Sportsterpedia:

Building Your Own Slack Tube
Using / Diagnosing with a Slack Tube (Manometer)
Slack Tube Testing on a 1998 1250S Sportster
Testing with a Slack Tube (Manometer) by bustert

A manometer is used to measure the pressure difference between two gases, often atmosphere and the
gas being tested. 1)

A typical U-tube manometer consists of a U-shaped tube half filled with liquid.
The liquid is typically either mercury or water (colored with food coloring for more contrast and easier
reading).
The long sides of the tube have a measuring scale marked off in inches or millimeters.
When a gas / air source line is connected to one side of the manometer, the height of the liquid shifts.
The difference in the height of the liquid in each side is used to calculate the source pressure.

What is it used for?

There are many purposes for a manometer in diagnosing Motorcycle issues;

A manometer has long been a tool to help in synchronizing the vacuum between multi-carb
engines.
With a Sportster having only the one carb, the meter can still be used to measure how much
vacuum is present in the venture.
Measuring crankcase pressure
Measuring breather vent(s) opening pressure
Measuring primary compartment pressure

http://www.sportsterpedia.com/doku.php/techtalk:menu
http://www.sportsterpedia.com/doku.php/techtalk:ref:engmech04e
http://www.sportsterpedia.com/doku.php/techtalk:ref:genmsr04#using_diagnosing_with_a_slack_tube_manometer
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Flow bench testing on heads
Calibrating pressure gauges

Where to get one

A simple U-tube manometer can be homemade or bought commercially.
Dwyer is a popular brand and these can also be purchased used (Ebay) at a lower price.
Most of the Dwyer tubes have some check valves in the plastic block up top that are supposed to keep
them from loosing liquid if the draft changes suddenly. 2)

These check valves have a cork float and a couple of other items that tend to get gunked up and they
can make the tube almost impossible to fill.
Many folks strip out the valves and drain the tubes when they are not using them.
The difference in elevation between the two liquid levels is the draft.

This is the Dwyer manometer.3) Homemade version using a ruler as a scale. 4)

You can also buy digital ones with varying degrees of resolution and accuracy.
Here is a 36" Digital Manometer with tubing from Home Depot for $120 (range 0-5 psi, resolution of
0.003 psi and ±0.3% accuracy).
Here is another 36 in. Digital Manometer with tubing for $170 (range of 0-100 psi and a resolution of 0.1
psi)
Crankcase pressure should never reach more than +5 psi either positive or negative.
The higher rated instrument will measure a larger range of differential pressure but you'll lose accuracy
measuring the lower pressure from a Sportster crankcase.

The simple U-tube manometer has been noted as the most accurate for this application although the
accuracy is in your eyes and hands.
It's simple in construction, low cost, very accurate and sensitive and it can be used to measure other
process variables. 5)

However, the drawbacks include fragile construction, high sensitivity to temperature changes and errors
can happen while measuring the liquid height.

A simple manometer can be built by partially filling a clear plastic tube with a colored liquid to allow the
fluid level to be easily observed (see link above).

http://www.sportsterpedia.com/lib/exe/fetch.php/techtalk:ref:engmech:checking_cc_pressure_at_timing_hole_plug_5_by_bustert.jpg
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The tube is then bent into a U-shape and fixed in an upright position.
The levels of the fluid in the two vertical columns should be equal at this point, as they are currently
exposed to the same pressure.
This level is therefore marked and identified as the zero reference point of the manometer.

How does it work?

With the U-tube design, one long tube is mounted vertically on a stand, curved at the bottom center
which creates two 'legs' vertically positioned.
This leaves both ends open to atmosphere with the air above the water level having equal pressure in
both legs.
One side of the tube is then connected to the pressure source being tested and the other leg is left open
to atmosphere.
Once the pressure source is activated, the water moves up or down in each leg indicating where the
pressure is headed and the how much.
If the pressure is different between the two ends of the tube, the liquid will move away from the source of
greater pressure. 6)

In the drawing to the right, the slack tube represents conditions of atmospheric pressure, then with
vacuum and positive pressure applied to the tube. 7)

(figure A)
With both legs of the tube open to the atmosphere (or subjected to the same pressure), the liquid
maintains the same level in each leg, establishing a zero reference. 8)

(figure B)
With a negative pressure (vacuum) applied to the left side of tube, the liquid rises in the left leg and
lowers respectively in the right leg.

(figure C)
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As more positive pressure is applied to the negative in the left side of tube, the liquid lowers in the left
leg and rises respectively in the right leg.

The engine crankcase pressure cycle begins with the downstroke pushing positive pressure out of the
crankcase breather valve(s).
Then on the next upstroke, the breather(s) close and negative pressure builds in the crankcase.
In a perfect world, the same but opposite pressure is then applied during the next downstroke.
However, due to piston ring blowby and other air intake sources, there will be instances where more
positive pressure is created.
The increasing positive pressure lowers the total of the negative pressure coming from the source and
the tube reflects those changes in pressure.

 Example (figure D): A rise in vacuum
pressure of 6“ of water (left leg) has a total
of 12” in rise as the water has traveled in
both legs.
Then a rise in the positive leg of 3“ (6” in
actual height) on downstroke still yields a
balance of 6“ of vacuum from the engine
(showing 3” on left leg).
In this example, the total pressure in the
crankcase is still negative but with not as
much pressure as was before the last
upstroke.

The liquid in the tube may fluctuate slightly with the push-pull of crankcase pressure at cold startup and
at hot idle.
The fluctuations should decrease as engine speed rises due to the shorter reaction time of the faster
moving pistons.

Until the liquid in the right leg rises above the initial starting point (O reference), the total pressure in the
tube exerted out of the engine is still negative even though the pulsations are still present.

1)

https://sciencing.com/perform-manometer-test-7644846.html
2)

https://www.hearth.com/talk/threads/dwyer-manometer-use-help.91591/
3)

photo by bustert of the XLFORUM
https://www.xlforum.net/forum/sportster-motorcycle-forum/sportster-motorcycle-motor-engine/sportster-
motorcycle-bottom-end/197307-sportster-crankcase-pressure-engine-breathing-wetsumping-and-
mods/page31#post4326111
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photo by Hippysmack of the XLFORUM
https://www.xlforum.net/forum/sportster-motorcycle-forum/sportster-motorcycle-motor-engine/sportster-
motorcycle-bottom-end/197307-sportster-crankcase-pressure-engine-breathing-wetsumping-and-
mods/page52#post4349847
5)

http://www.idc-online.com/technical_references/pdfs/instrumentation/Pressure_Measurement_using_Utub
e.pdf
6)

https://sciencing.com/read-manometer-5250401.html
7)

drawing by Hippysmack
8)

https://www.fierceelectronics.com/components/manometer-basics
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