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Introduction:
Thanks for purchasing the 172S Model Systems book. This book follows the order of 
systems from the Cessna 172S Model Pilot Operating Handbook.

I wrote this book because I’ve always found the POH to lack content. In some cases, 
drawings have components listed with no explanation in the description and in other 
cases the drawings are incomplete or confusing. For this book I redrew the fuel system 
and the electrical system diagrams. They use proper symbology and follow an engi-
neering standard. They are not harder to read, just way more complete.

I also took the time to teach basic electricity before discussing the electrical system. 
The reason people don’t understand the electrical system on airplanes is because they 
don’t understand basic DC electricity. It covers circuits, components and basically how 
things work. I hope that part of the book helps you finally understand how things work.

I did include the electrical diagrams, rewritten by me, for a 172S G1000 equipped 
airplane but the book doesn’t address the Nav III, G1000 equipment. It is just for ref-
erence.

I tried to write this book to help you understand the 172S more fully. It is not a replace-
ment for the Systems Section in the POH for your airplane. Its purpose is to go a little 
deeper where possible and include some pictures to identify and locate things in the 
airplane more easily.

Thanks again.

- Mike Shiflett – Miami Beach, FL – Feb 23, 2022
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Airframe
Metal, four-place, high wing, tricycle landing gear. Conventional formed sheet metal bulkhead, 
stringer design (Semi monocoque).

Cessna 172

Semimonocoque construction

Airframe
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Vacuum System 
There are two engine-driven vacuum pumps, two pressure switches for measuring vacuum avail-
able through each pump, a vacuum relief valve, a vacuum system air filter a vacuum gauge, a low 
vacuum warning indicator on the annunciator, and a manifold with check valves to allow normal 
operation by isolating a failed pump. 
The two vacuum pumps are engine-driven. In the normal mode of operating, they are both work-
ing and providing vacuum to the manifold. The vacuum-driven gyroscopic instruments, Attitude 
Indicator, and Heading Indicator are connected to the manifold via plumbing. 

The vacuum gauge is co-located with the Ammeter in a single 
gauge. The vacuum pressure produced in the manifold is indicat-
ed on the gauge in inches of mercury (In Hg). The desired suction 
range is between 4.5 to 5.5 inches of mercury. Lower pressures 
usually indicate a system malfunction, however, in lower atmospher-
ic pressures at higher altitudes, the vacuum gauge may indicate as 
low as 4.0 inches of mercury at 20,000 feet and still be adequate 
for normal operation. A vacuum relief valve is installed between 
the manifold and the gyroscopic instruments to protect them in the 
event there is too much vacuum in the manifold. In the event this happens, the relief valve will 
open to allow the extra vacuum created to be controlled. There is also a vacuum system air filter 
connected to the cabin's ambient atmosphere. Air is drawn in through this filter by the action of 
the vacuum pumps and this air is drawn across the gyros in the instruments to cause them to spin 
and thus take on the properties of a gyro. The filter protects the instruments from contaminants 
in the air that could cause damage to them. 

There are two check valves in the manifold that will prevent backflow into a pump if it fails. Sepa-
rate transducers are located in the manifold to measure the vacuum output of each pump. If the 
output of either pump falls below 3.0 inches of mercury the amber L VAC  (if the left pump has 
failed), or R VAC (if the right pump has failed) light on the annunciator panel will flash for approx-
imately 10 seconds then turn steady on. 
The vacuum system can provide the required vacuum on a single pump. Both pumps don’t have 
to work simultaneously to provide adequate suction for the instruments.

Vacuum System

Annunciator Panel - L VAC Illuminates when the Left Vacuum Pump Fails - VAC R with the Right Fails
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Annunciator Panel Showing Low Fuel for Both Left and Right Tanks.

If there is a failure of the transmitter the fuel level indicator needle will go to the OFF position (Be-
low the 0 mark on the fuel gauge) and the amber annunciator for either L LOW FUEL or R LOW 
FUEL will turn on. 
A transducer is located in the fuel manifold and produces an electrical signal in proportion to the 
amount of pressure exerted on it. It converts this pressure to an electrical signal that is used to 
display fuel pressure in gallons per hour. 
Fuel sampling points are located below each wing and under the airplane. There are 5 drain 
valves under each wing.  Under the airplane, there are three drain valves, one each for the fuel 
selector, fuel reservoir, and fuel strainer.  Fuel samples must be drained enough to be clear any 
contamination. 
Approved Fuel Grades 100LL Aviation Fuel (Blue) and 100 Aviation Fuel  
(Green). 
FUEL CAPACITY 
56 US Gallons Total: 28 US Gallons per tank. 
Usable Fuel:  53 Gallons:  26.6 Gallons per tank.

Fuel System
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If I wanted to add additional light bulbs to this kind of circuit, it would be possible.  I just need to 
connect them end to end like the diagram named series circuit.  All devices are connected end to 
end, thus in series with each other.  The issue here is two-fold.  First, if one light bulb fails, then 
the return path for the current to return to the battery is interrupted and so the entire circuit fails 
(All lights go dark).  The second problem is that when I only had one light bulb like in the first di-
agram then the battery was connected to both sides of the light bulb. So, if the battery were a 12 
Volt battery, then I would need a 12 Volt light bulb.  When I connect multiple light bulbs in series 
then the 12 volts are not connected to each one.  It’s divided between the light bulbs, so I need 
different voltage light bulbs for that to work.  Not practical at all for an airplane.  Airplanes have 
either 12 Volt or 24 Volt electrical systems.  There is no way to have that kind of system and have 
a bunch of radios, lights, etc., that work on different voltages. 
So, we need an answer to this problem. And…the answer is something called a Parallel circuit. 

Basic Electricity
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