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14-1. INSTRUMENTS AND INSTRUMENT SYSTEMS. 
 
14-2. GENERAL. This section describes typical instrument installations and their respective operating systems. 

Emphasis is placed on troubleshooting and corrective measures only. It does NOT deal with specific 
instrument repairs since this usually requires special equipment and data and must be handled by 
instrument specialists. Federal Aviation Regulations require malfunctioning instruments be sent to an 
approved instrument overhaul and repair station or returned to manufacturer for servicing. This Service 
Manual provides preventive maintenance information on various instrument systems and repair of 
systems that do not operate. The descriptive material, maintenance and trouble shooting information in 
this section is intended to help the mechanic determine why an instrument system does not operate in a 
satisfactory manner.  Some instruments, such as fuel quantity and oil pressure gages, are so simple and 
inexpensive; repairs usually will be more costly than a new instrument.  Aneroid and gyro instruments are 
usually worth repairing. The words “replace instrument” in the text, therefore, must be taken only in the 
sense of physical replacement in the aircraft. If replacement is to be with a new instrument, an exchange 
one, or the original instrument is to be repaired must be decided on basis of individual circumstances. 

 
14-3. INSTRUMENT PANEL. 
 
14-4. DESCRIPTION. The instrument panel assembly consists of a stationary panel, a removable flight 

instrument panel and a shock-mounted panel. The stationary panel is part of the fuselage structure and 
not ordinarily removable. The stationary panel contains fuel and engine instruments. The removable panel 
contains flight instruments such as airspeed, vertical speed and altimeter. The shock-mounted panel 
contains major flight instruments such as the horizontal and directional gyros. Decorative covers are 
installed on the panel with screw on buttons thru 1971 models, beginning with 1972 models Velcro 
fasteners are used. 

 
14-5, REMOVAL AND INSTALLATION. Two methods can be used to remove the shock-mounted or removable 

panel. Disconnect wiring and plumbing as necessary, tag wiring and cap plumbing. Instruments can be 
removed from the panel singular or the panel can be removed as an assembly. A removable door/two 
removable doors beginning with 1973 models, forward of the windshield provide access to the area behind 
the instrument panel. 

 
14-6. SHOCK-MOUNTS. 
 
14-7. DESCRIPTION. Service life of instruments is directly related to proper shock mounting of the panel. Thru 

1972 models the shock mounted panel is secured to the stationary panel with seven shock mounts, two 
non-adjacent mounts could possibly have been cut through the middle, at the factory, to lessen vibration. 
If additional instruments are installed in the field, these two cut shock mounts must be replaced with 
standard shock mounts if excessive vibration occurs due to the increase weight. Conversely, if the weight 
of the panel is decreased by permanent removal of equipment, two non-adjacent shock mounts can be 
cut through the middle to lessen vibration caused by the decreased weight of the panel. Beginning with 
1973 models the shock-mounted panel contains only two instruments and is installed with four shock 
mounts. Shock mounts must be checked periodically for deterioration and replaced as necessary. 

 
14-8. INSTRUMENTS. 
 

REMOVAL AND INSTALLATION. Thru 1972 models most instruments are secured to the panel with 
screws inserted through the panel face under the decorative cover. To remove an instrument, remove 
decorative cover, disconnect wiring or plumbing to the instrument, tag wiring and secure wiring to prevent 
accidental short-circuiting, cap plumbing, remove mounting screws and take instrument out from behind 
the panel. Beginning with 1973 models the instruments are removed in the same manner with the 
exception that the instrument case flange is on the forward side of the panel and instruments can be 
removed through the front of the panel. Generally, installation procedure is the reverse of removal 
procedure. Ensure mounting screws are tightened firmly, but do not over-tighten, particularly on 
instruments having plastic cases. The same rule applies to connecting plumbing or wiring. 
 
NOTE: All instruments (gages and indicators), requiring a thread seal or lubricant, must be installed using 

Teflon tape on male fittings only. This tape is available through the Cessna Service Parts Center. 
 
When replacing an electrical gage in an instrument cluster assembly, avoid bending pointer or dial plate. 
Distortion of dial or back plate could change the calibration of gage. 
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f. Adjust left and right MAIN tank “EMPTY ADJ” and left and right AUX tank “EMPTY ADJ” for “O” 

indication on the fuel quantity indicators. 
g. Turn the master switch  “OFF” and completely fill all fuel tanks. 
h. Turn master switch “ON” and allow indicators to stabilize. 
i. Adjust left and right MAIN tank “FULL ADJ” for 46-gallon indication on the fuel quantity indicators and 

left and right AUX tank “FULL ADJ” for 18-gallon indication. 
 
NOTE: Unusable fuel in each of the MAIN tanks is approximately ½ gallon and approximately 1 

gallon in each of the AUX tanks.  Beginning with 1973 models on the long-range system, 3 ½ 
gallons per wing, (3 tanks). 

 
j. Reinstall all items removed for access to monitor(s). 

 
14-47. TROUBLESHOOTING 

TROUBLE PROBABLE CAUSE REMEDY 

Fuel bays empty Service with proper grade and 
amount of fuel. 

Circuit breaker open or 
unserviceable. 

Reset.  Replace if unserviceable. 

Unserviceable fuel quantity indicator 
or transmitter. 

Substitute known-good indicator or 
transmitter.   Replace instrument. 

No fuel quantity indication 

Loose connections or open circuit. Tighten connections; repair or 
replace wiring. 

 
14-47A. FUEL QUANTITY INDICATING SYSTEM OPERATIONAL TEST. 
 

A. For airplane serials 337-0001 thru 33701193. 
 

WARNING: REMOVE ALL IGNITION SOURCES FROM THE AIRPLANE AND VAPOR 
HAZARD AREA.  SOME TYPICAL EXAMPLES OF IGNITION SOURCES ARE 
STATIC ELECTRICITY, ELECTRICAL POWERED EQUIPMENT (TOOLS OR 
ELECTRONIC TEST EQUIPMENT - BOTH INSTALLED ON THE AIRPLANE AND 
GROUND SUPPORT EQUIPMENT), SMOKING AND SPARKS FROM METAL 
TOOLS.   

 
WARNING: OBSERVE ALL STANDARD FUEL SYSTEM FIRE AND SAFETY PRACTICES. 

 
1. Disconnect all electrical power from the airplane.  Attach maintenance-warning tags to the 

battery connector and external power receptacle stating:  
 
 DO NOT CONNECT ELECTRICAL POWER, MAINTENANCE IN PROGRESS. 
 
2. Electrically ground the airplane. 
 
3. Level the airplane.  Refer to Section 2, Ground Handling, Servicing, Lubrication and Inspection.  
 
4. Drain all fuel from wing fuel tanks.  Refer to Section 2, Ground Handling, Servicing, Lubrication 

and Inspection. 
 
5. Gain access to each fuel transmitter float arm and actuate the arm through the transmitter's full 

range of travel. 
 

a. Ensure the transmitter float arm moves freely and consistently through this range of travel.   
 

b. Replace any transmitter that does not move freely or consistently. 
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WARNING: USE EXTREME CAUTION WHILE WORKING WITH ELECTRICAL 

COMPONENTS OF THE FUEL SYSTEM.  THE POSSIBILITY OF ELECTRICAL 
SPARKS AROUND AN "EMPTY" FUEL CELL CREATES A HAZARDOUS 
SITUATION. 

 
b. While the transmitter float arm is being actuated, apply airplane battery electrical power as 

required to ensure that the fuel quantity indicator follows the movement of the transmitter 
float arm.  If this does not occur, troubleshoot, repair and/or replace components as 
required until the results are achieved as stated. 

 
NOTE: Stewart Warner fuel quantity indicating systems can be adjusted.  Refer to 

paragraph 14-39. for instructions to adjust Stewart Warner fuel indicating systems. 
Rochester fuel quantity indicating system components are not adjustable, 
only component replacement or standard electrical wiring system 
maintenance practices are permitted. 

 
5. With the fuel selector valve in the OFF position, add unusable fuel quantity to each fuel tank. 
 
6. Apply electrical power as required to verify the fuel quantity indicator indicates EMPTY. 
 

a. If EMPTY is not indicated, adjust, troubleshoot, repair and/or replace fuel-indicating 
components as required until the EMPTY indication is achieved. 

 
NOTE: Stewart Warner fuel quantity indicating systems can be adjusted.  Refer to paragraph   

14-39 for instructions to adjust Stewart Warner fuel indicating systems. 
Rochester fuel quantity indicating system components are not adjustable, only 
component replacement or standard electrical wiring system maintenance 
practices are permitted. 

 
7. Fill tanks to capacity, apply electrical power as required and verify fuel quantity indicator 

indicates FULL. 
 

a. If FULL is not indicated, adjust, troubleshoot, repair and/or replace fuel-indicating 
components as required until the FULL indication is achieved. 

 
NOTE: Stewart Warner fuel quantity indicating systems can be adjusted.  Refer to 

paragraph 14-39 for instructions to adjust Stewart Warner fuel indicating systems. 
 

NOTE: Rochester fuel quantity indicating system components are not adjustable, only 
component replacement or standard electrical wiring system maintenance practices 
are permitted. 

 
8. Install any items and/or equipment removed to accomplish this procedure, remove 

maintenance-warning tags and connect the airplane battery. 
 

B. For airplane serials 33701194 and On and F33700001 and On. 
 

WARNING: REMOVE ALL IGNITION SOURCES FROM THE AIRPLANE AND VAPOR 
HAZARD AREA.  SOME TYPICAL EXAMPLES OF IGNITION SOURCES ARE 
STATIC ELECTRICITY, ELECTRICAL POWERED EQUIPMENT (TOOLS OR 
ELECTRONIC TEST EQUIPMENT - BOTH INSTALLED ON THE AIRPLANE AND 
GROUND SUPPORT EQUIPMENT), SMOKING AND SPARKS FROM METAL 
TOOLS.   

 
WARNING: OBSERVE ALL STANDARD FUEL SYSTEM FIRE AND SAFETY PRACTICES. 
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1. Disconnect all electrical power from the airplane.  
 
2. Attach maintenance-warning tags to the battery connector and external power receptacle stating:  
 

 DO NOT CONNECT ELECTRICAL POWER A MAINTENANCE IN PROGRESS. 
 
3. Electrically ground the airplane. 
 
4. Level the airplane.  Refer to Section 2, Ground Handling, Servicing, Cleaning, Lubrication and 

Inspection. 
 
5. Drain all fuel from wing fuel tanks.  Refer to Section 2, Ground Handling, Servicing, Cleaning, 

Lubrication and Inspection. 
 
6. With the fuel selector valve in the OFF position, add unusable fuel quantity to each fuel tank. 
 
7. Apply electrical power as required to verify the fuel quantity indicator indicates empty. 
 

a. If empty is not indicated, adjust, troubleshoot, repair and/or replace fuel-indicating components as 
required until the empty indication is achieved. 

 
8. Fill tanks to capacity, apply electrical power as required and verify fuel quantity indicator indicates full. 
 

a. If full is not indicated, adjust, troubleshoot, repair and/or replace fuel-indicating components as 
required until the full indication is achieved. 

 
9. Install any items and/or equipment removed to accomplish the Fuel Quantity Indicating System 

Operational Test, remove maintenance-warning tags and connect the airplane battery. 
 
14-48. DUAL TACHOMETER. 
 
14-49. DESCRIPTION.  The dual tachometer is an electronic instrument which converts electrical current to 

movement of the pointers along scales indicating engine RPM.  Pick-up coils located on the bottom side 
of the right magneto on each engine provide the current source.  As the magnetos rotate, current is 
induced in the pick-up coils.  During the 1967 model-year breaker points replaced the pick-up coils in 
the right magnetos.  However, the breaker points perform the same function as the pick-up coils.  Also 
during the 1967 model-year, the transmitter became an integral part of the indicator, although its 
function remains the same.  Refer to Section 10 for breaker point adjustment. 

 
14-50. TROUBLESHOOTING.  If the airplane is equipped with the optional synchroscope, a cross-check of the 

tachometer and synchroscope will indicate condition of the pick-up coil, as both instruments use 
common pick-up coils. 

 

TROUBLE PROBABLE CAUSE REMEDY 

Circuit breaker out. Reset circuit breaker.  If it pops out 
again, determine cause and correct. 

Circuit breaker. Replace circuit breaker. 

“Hot” wire to tachometer or ground 
wire. 

Repair wiring. 

No indication for either engine. 

Tachometer. Replace tachometer. 

Tachometer. Replace tachometer. 

Pick-up coil lead/breaker point lead 
or ground wire.  

Repair wiring. 

No indication for one engine. 

Pick-up coil/breaker points. Replace pick-up coil/breaker points. 
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TROUBLE PROBABLE CAUSE REMEDY 

Tachometer or pick-up coil/breaker 
points. 

Replace tachometer or pick-up 
coil/breaker points. 

Erroneous indication for one 
engine. 

Loose electrical connections. Tighten loose connections. 

Tachometer. Replace tachometer. Erroneous indication for both 
engines. 

Loose electrical connections. Tighten loose connections. 

Indication is for opposite engine. Pick-up coil/breaker point leads 
reversed at back of tachometer. 

Interchange leads at back of 
tachometer. 

 
14-51 DUAL MANIFOLD PRESSURE GAGE. 
 
14-52. DESCRIPTION.  The dual manifold pressure gage is a barometric instrument which indicates absolute 

pressure, in inches of mercury, in the intake manifold of each engine.  A manifold pressure line is routed 
from the intake manifold of each engine to separate connections at the back of the gage.   Inlet ports on 
the back of the instrument are labeled, FRONT and REAR. 

 
14-53. TROUBLESHOOTING. 

TROUBLE PROBABLE CAUSE REMEDY 

One or both pointers shifted. Replace instrument. 

Leak in vacuum bellows. Replace instrument. 

One or both pointers loose. Replace instrument. 

Leak in pressure lines. Repair or replace damaged line, 
tighten connections. 

Excessive error at existing 
barometric pressure. 

Condensate or fuel in lines. Blow out lines. 

Excessive internal friction. Replace instrument. 

Rocker shaft screws tight. Replace instrument. 

Link springs too tight. Replace instrument. 

Dirty pivot bearings. Replace instrument. 

Mechanism. Replace instrument. 

Jerky movement of pointer. 

Leak in pressure lines. Repair or replace damaged line or 
lines, tighten connections. 

Foreign matter in lines. Blow out lines. 

Damping needle dirty. Replace instrument. 

Sluggish operation of pointer. 

Leak in pressure lines. Repair or replace damaged line or 
lines, tighten connections. 

Tight rocker pivot bearings. Replace instrument. Excessive pointer vibration. 

Excessive vibration. Replace unserviceable shock-
mounts. 

Improper calibration. Faulty mechanism. Replace instrument. 

Faulty mechanism. Replace instrument. No pointer movement. 

Broken pressure line. Repair or replace damaged line. 
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14-54 DUAL FUEL FLOW INDICATOR. 
 
14-55. DESCRIPTION. The dual fuel flow indicator is a direct reading pressure instrument calibrated to indicate 

the approximate gallons per hour of fuel being metered to each engine.  Fuel pressure is transmitted from 
each fuel manifold valve (fuel distributor) through individual metal-shielded flexible hoses to the forward 
firewall and to the rear horizontal firewall.  From the forward firewall, a metal line is routed to the inlet port 
on the back of the instrument labeled FRONT.  From the rear horizontal firewall, a metal line is routed 
through the tunnel, the length of the fuselage, to the inlet port on the back of the instrument labeled REAR.  
In addition to the pressure ports, labeled “P” on the back of the instrument, two vent ports, labeled “V”, are 
provided.  Vented plastic plugs are installed in vented ports.  The indicators are vented to atmospheric 
pressure with standard engine installations and to turbocharger outlet pressure with turbocharger engine 
installation.  A restrictor is used where each system connects to the indicator. 

 
14-56. TROUBLESHOOTING. 

TROUBLE PROBABLE CAUSE REMEDY 

Excessive panel vibration. Correct panel vibration. Excessive vibration of pointers. 

Check security of pressure lines. Secure lines; add clamps as 
necessary. 

Excessively restricted pressure lines 
or vent line. 

Clean out restrictions, replace 
damaged line. 

Indicator. Replace indicator. 

Erratic or sluggish movement of 
pointers. 

Air in the pressure line. Disconnect pressure line at the back 
of the instrument, turn on battery and 
auxiliary fuel pump switches, and 
bleed lines.  Connect pressure line. 

Indication is for opposite engine. Pressure lines are reversed at back 
of indicator.  

Interchange pressure lines. 

Leak in pressure line. Repair or replace line. 

Excessively restricted pressure line. Clean pressure line, second check 
restrictor. 

Vent at the back of the indicator 
restricted. 

Repair or replace vent plug. 

Erroneous indication for one 
engine. 

Indicator. Replace indicator. 

Erroneous indication for both 
engines. 

Indicator. Replace indicator. 

Indicator. Replace indicator. 

Disconnected or broken pressure 
line. 

Connect or replace line. 

No indication for one engine. 

Pressure line or vent line plugged. Clean lines or replace unserviceable 
parts. 

No indication for either engine. Indicator. Replace indicator. 
 
14-57. INSTRUMENT CLUSTER. 
 
14-58. DESCRIPTION.  The instrument cluster, located in the right side of the stationary instrument panel, 

contains the cylinder head temperature gages, oil temperature gages, main fuel quantity gages, auxiliary 
fuel gages (optional equipment), an ammeter, a voltmeter, and oil pressure gages.  The oil pressure 
gages are of the Bourdon tube type.  All other instruments in the cluster are operated electrically.  Refer to 
paragraph 14-9 for removal and installation. 
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NOTE: Beginning with the Model 337A and T337 series the instrument cluster is equipped with a printed 

circuit.  Since there are no leads connected directly to an individual instrument, the terminals at 
the bottom of the cluster can be used during the interchanging-of-wires test.  Refer to Section 18 
wiring diagrams to trace a gage to its applicable terminals.  Extension wires can be used to check 
the continuity of the circuit board by bypassing the terminals and connecting the operating system 
leads directly to the gages 

 
14-59. CYLINDER HEAD TEMPERATURE GAGES. 
 
14-60. DESCRIPTION.  The temperature-sending unit in the engine regulates electrical power through the 

cylinder head temperature gages.  The gage and sending unit require little or no maintenance other than 
cleaning, making sure lead is properly supported and all connections are clean, tight and properly 
insulated.  Rochester and Stewart Warner gages are connected the same, but the Rochester gage does 
not have a calibration pot and cannot be adjusted.  Refer to Table 1. to determine if the Rochester 
Cylinder head temperature gage is operating properly. 

 
14-61. TROUBLESHOOTING. 

TROUBLE PROBABLE CAUSE REMEDY 

No current to circuit. Repair electrical circuit. Gage inoperative. 

Gage or bulb. Replace gage or bulb. 

Gage fluctuates rapidly. Loose or broken wire permitting 
alternate make or break of gage 
circuit. 

Repair or replace wire. 

High voltage. Check voltage supply. Gage reads too high on scale. 

Gage off calibration. Replace gage. 

Low voltage. Check voltage supply. Gage reads too low on scale. 

Gage off calibration. Replace gage. 

Break in bulb. Replace bulb. 

Break in bulb lead. Replace bulb. 

Gage reads off scale at high end. 

Internal break in gage. Replace gage. 

Gage. Replace gage. Obviously incorrect reading. 

Incorrect calibration. Replace gage or bulb. 
 
TABLE 1. CYLINDER HEAD TEMPERATURE INDICATING SYSTEM RESISTANCE TABLE.  

The following table is provided to assist in the troubleshooting the Rochester cylinder head temperature 
indicating system components. 
 
Select the cylinder head temperature sending unit part number that is used in your airplane from the 
left column and the temperature from the column headings.  Read the ohms value under the 
appropriate temperature column. 
 
Part Number Type 200°F 220°F 450°F 475°F 
S1372-1 CHT  310.0 Ω 34.8 Ω 46.4 Ω 
S1372-2 CHT  310.0 Ω 34.8 Ω  
S1372-3 CHT   113.0 Ω  
S1372-4 CHT   113.0 Ω  
S2334-3 CHT 745.0 Ω   38.0 Ω 
S2334-4 CHT 745.0 Ω   38.0 Ω 
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14-62. OIL PRESSURE GAGES. 
 
14-63. DESCRIPTION. The Bourdon tube-type oil pressure gages are direct-reading instruments, operated 

by pressure pickup lines connected to the engines main oil galleries.  The oil pressure lines from the 
instruments to the engines can be filled with kerosene, especially during cold weather operation, to attain 
an immediate oil indication.  

 
14-64. TROUBLESHOOTING. 

TROUBLE PROBABLE CAUSE REMEDY 

Gage. Replace gage. 

Broken and disconnected pressure 
line or fitting. 

Replace line or fitting. 
Oil pressure gages show no 
indication. 

Pressure line plugged. Clean line with solvent and blow out 
with compressed air. 

Leak in pressure line. Replace line. 

Restricted pressure line. Blow out line with compressed air.  
Replace if damaged. 

Erroneous oil pressure indication 
for one engine. 

Gage. Replace gage. 

Restricted pressure line. Clean line with solvent and blow out 
with compressed air. 

Erratic or sluggish movement of 
oil indication. 

Gage. Replace gage. 

Indication is for opposite engine. Pressure line is reversed at back of 
gage. 

Interchange lines at back of gage. 

 
14-65. OIL TEMPERATURE GAGES. 
 
14-66. DESCRIPTION. The oil temperature gages are electrically operated indicators, located in the instrument 

cluster and connected to sending units located in the oil passages above the oil coolers. The gage and 
sending unit require little or no maintenance other than cleaning, making sure leads are properly 
supported and all connections are clean, tight, and properly insulated.  Refer to Table 2. to determine if 
the Rochester oil temperature gage is operating properly. 

 
TABLE 2. ROCHESTER OIL TEMPERATURE INDICATING SYSTEM RESISTANCE TABLE. 

 
The following table is provided to assist in the troubleshooting the Rochester oil temperature indicating 
system components. 
 
Select the oil temperature sending unit part number that is used in your airplane from the left column 
and the temperature from the column headings.  Read the ohms value under the appropriate 
temperature column. 
 
Part Number Type 72°F 120°F 165°F 220°F 250°F 
S1630-1 Oil Temp    46.4 Ω  
S1630-3 Oil Temp  620.0 Ω   52.4 Ω 
S1630-4 Oil Temp  620.0 Ω   52.4 Ω 
S1630-5 Oil Temp   192.0 Ω   
S2335-1 Oil Temp 990.0 Ω    34.0 Ω 
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14-67. HOURMETER (FLIGHT HOUR RECORDER). 
 
14-68. DESCRIPTION. The hour meter is mounted on the stationary instrument panel.  The 337-0755 an air-

operated switch is installed on the inside of the fuel pump access plate, located on the underside of the 
left wing between the boom and the fuselage.  A vane, extending downward through a hole in the access 
plat, is actuated by air passing beneath the wing at approximately 40 mph.  When actuated the air switch 
completes the circuit and causes the gage to register.  Beginning with 337-0756 and F33700001 a switch 
is installed in the oil pressure line for the front engine, aft of the forward engine firewall.  Oil pressure 
actuates the switch as the forward engine is started. 

 
14-69. TROUBLESHOOTING. 

TROUBLE PROBABLE CAUSE REMEDY 

Circuit to gage. Check continuity through fuse or 
circuit breaker and electrical circuit to 
gage.  Replace circuit breaker, repair 
electrical circuit. 

Circuit from gage. Check continuity through electrical 
circuit from gage.  Repair electrical 
circuit. 

Gage inoperative. 
(For airplane serial numbers   
337-0001 thru 337-0755.) 

Gage or air switch. Check continuity through air switch 
as vane is operated manually.  If air 
switch operates properly, gage is 
probably unserviceable.  Replace 
unserviceable air switch or gage. 

NOTE: For airplane serial numbers 337-0001 thru 337-0755, if hour meter registers properly when air switch 
is actuated manually, and it does not register in flight, replace air switch. 
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