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Electric Fan Upgrade Kit 
 
 
Electric Fan Wiring Diagram 
 
Thank you for your purchase of the JDM Engineering Electric Fan Kit. This easy to install kit will 
enable you to increase the performance of your Ford Lightning. 

Special Note About The JDM High Performance Water Pump: 

We strongly recommend that you install the JDM High Performance Water Pump at the same time 
as you install this Electric Fan Kit, since it takes only a few additional minutes to install it during 
this installation. Doing so will remove additional rotating mass and drag from your engine, giving 
you a greater performance increase than using this Electric Fan Kit alone. In fact, we have included 
the few additional steps for installing the Water Pump in this manual. 

Purpose 

The purpose of the Electric Fan Kit and the High Performance Water Pump is to increase 
performance by decreasing parasitic losses from both the original mechanical fan and, optionally, 
the original water pump. These are replaced respectively with a thermostatically controlled electric 
fan and, optionally, a Cobra R model water pump. The combination of these parts, along with a 
new thermostat, will give your Lightning higher horsepower output and faster track performance. 
After installing this kit, your new fan will turn on automatically when engine coolant temperature 
reaches 186?, and turn off again when it gets below 176?. Optionally, the fan can also be set to 
turn on whenever you turn on your air conditioner. Finally, another option provides a toggle switch,
typically mounted under the hood, to allow for quick cool downs of the engine, such as between 
rounds while drag racing. 

  

Options 

There are two options you can choose to accompany this kit: The A/C Option and the High-Speed 
On/Off Toggle Switch Option. 

A/C Kit- This adds the components necessary to automatically turn on the Electric Fan whenever 
the Air Conditioner is engaged. Included are the additional Relay and wiring to enable this option. 

High-Speed On/Off Toggle Switch- This kit adds the components necessary to provide you the 
ability to switch the fan on, at high speed, whenever you choose. We recommend this only if you 
need it for such activities as drag racing, and need a way to cool the engine down fast between 
rounds. Included are the Switch, Circuit Breaker and wiring necessary to enable this option. 

Page 1 of 30

1/1/2007http://web.archive.org/web/20021212234321/teamjdm.com/id78_m.htm



Caution: Running the Electric Fan at high speed is a significant drain on your battery, and should 
be done only for short durations. When running the fan at high speed without the engine running, 
battery power can be fully depleted in less than 20 minutes, even quicker if the battery is already 
low on power. The Toggle Switch is generally mounted under the hood and out of the way, to limit 
the chance that it be engaged accidentally.  

  

Kit Contents 

 
Electric Fan and Shroud Assembly 
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Electrical Components  

Installation Instructions 

This kit is very easy to install by following these simple instructions. 

Precaution: Since this installation requires you to drain your antifreeze, you should let your 
Lightning cool down before starting this procedure 

Overall Description: To install this Electric Fan Kit (and optional Water Pump), you will be 
following these general steps: 

- Remove Air Box, Boot & Throttle mechanism 

- Replace Thermostat with new one 

- Reinstall Throttle mechanism 

- Remove Engine Fan and Shroud 

- Replace Water Pump with new one (recommended) 
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- Install Electric Fan unit 

- Install wiring for the Electric Fan (including A/C and/or High Speed Toggle Switch 
options) 

- Reinstall Air Box and Boot 

- Test Electric Fan system 

1) After opening the hood of your Lightning, disconnect the battery (8mm nut) 

 

2) Remove Intercooler Coolant Reservoir Bolt (8mm) and push it away from the Fan 
Shroud. Use a bungee cord to hold it out of the way during this installation 

 

Note: Do Not drain the Intercooler coolant 

3) Remove the Radiator Cover. This is accomplished by using a Phillip?s head 
screwdriver to remove the plastic retainer screws and a large flat screwdriver to pop 
out the retainers. Set it aside 
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4) Place a large (greater than 4 gallons) drain pan below passenger side of radiator and
open the white plastic petcock found at the bottom of the passenger side of the 
radiator. Use a 19mm wrench or large pliers 

Hint: If you remove your radiator cap, the radiator will drain quicker 

While the radiator is draining, we need to remove the Air Box, MAF, Elbow Boot and the throttle 
assembly from the intake system. 

5) Locate air box, found in the front-right side of the engine compartment, and disconnect 
the Mass Air Flow Meter (MAF) connector 

 

  

  

6) Disconnect the Air Charge Temperature Sensor connector around the back of the MAF 
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7) Loosen the elbow boot from the MAF using a 5/16? wrench and pull the elbow boot clear 
of the MAF, then pull the MAF/Air Box assembly. It is held in by two rubber bungs at the 
bottom and one along the fender well. You may have to pull fairly hard to release 

 

8) Using a 5/16? wrench, loosen the Elbow Boot Clamp and pull the elbow free of the 
Throttle Body 

 

9) Twist the Elbow Boot to gain access to the 3 air lines found at the bottom near the 
Throttle Body entrance and disconnect the 3 air lines by pulling them out 
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10) Turning our attention to the Throttle mechanism, remove Throttle Return Spring 

 

11) Partially open the Throttle and snap the Cruise Control Cable End Retainer free of 
the Throttle Linkage 

 

12) Open the Throttle all the way, follow the Throttle Cable around the Throttle and 
push the Throttle Cable ?Pill? free of the Throttle Linkage. Remove Throttle Cable 
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Bracket by removing 3 (three) 10mm nuts: one on each side of the Throttle Body? 

 

13) ?and the third the other end of the bracket. Set aside near Master Cylinder 

 

14) Remove Power Steering Reservoir Support Bracket (one 10mm and two 8mm 
bolts), as seen both in the photo above and one below. This will give us access to the 
Thermostat Housing 
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15) Unbolt the Thermostat Housing by removing the two 10mm bolts. Leave the hose 
attached and push it aside 

 

16) Remove the Thermostat and replace with the kit-supplied 170? Thermostat. Re-use 
the original O-ring seal at top of Thermostat 

 

17) Reinstall the Thermostat Housing and the Power Steering Reservoir Support Bracket 

Note: The 10mm stud/bolt belongs at the front of the bracket, while the 8mm bolt is reinstalled in 
the back (see photo for Step 13 above) 

18) Reinstall Throttle Cable Bracket, Throttle Cable, Cruise Control Cable and Throttle Return 
Spring 

  

We can now begin to remove the original fan & shroud. Note the components below: 

Page 9 of 30

1/1/2007http://web.archive.org/web/20021212234321/teamjdm.com/id78_m.htm



 

19) Using a 1-7/8? (1-7/16? on 2001) wrench on the Fan Body Nut and a pry bar to hold the 
Water Pump snout tight via leverage against an upper Water Pump Bolt, turn the Fan to 
break it loose (photo is looking straight down along radiator) 

 

Caution: After breaking the fan loose, turn it off only about 4 turns. Do Not Remove! Since the 
Fan Shroud is still in place, the Fan cannot be fully extracted so it could cause damage to the 
radiator.  

  

20) Disconnect the upper Transmission Cooler Line from the driver?s side of the 
radiator (27mm wrench on the Radiator fitting, 16mm on the hose fitting). Note: This 
photo was taken from along the driver?s fender, facing forward 
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21) Remove the two 8mm bolts retaining the Fan Shroud, and lift the Fan Shroud up 
about an inch, and, while holding the Shroud up, thread the Fan the rest of the way off 
the Water Pump and pull the Fan out between the Radiator and the Shroud 

 

  

Note: If you are also installing a JDM High Performance Water Pump along with your Electric Fan 
Kit, the following 8 steps (22-29) will guide you through that installation. 

22) Loosen the four 10mm bolts on the Water Pump Pulley: do not remove them 
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23) Remove tension on the Water Pump Pulley by using a ?? drive wrench (with a 6? 
extension) to rotate the Belt Tensioner and then remove the belt by snaking it out 

 

24) Remove the four loosened Water Pump Pulley Bolts and pull off the Pulley 

Note: The Pulley may be locked onto the Water Pump by surface rust. A few taps with a rubber 
mallet should release it  

  

25) Remove the four 10mm bolts securing the Water Pump Housing to the engine and 
pull the Water Pump out. A couple of taps with a rubber mallet may be needed to free 
it up. Note that antifreeze will leak out at this point 
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Note: The Water Pump is sealed with a rubber O-ring. There is no gasket necessary. Before 
installing the new Water Pump, wet the O-ring already pre-installed on it with some antifreeze or 
petroleum jelly to help it seal.  

26) Install the High Performance Water Pump. Make sure to line up the bolt holes 
correctly 

27) Reinstall the Water Pump Pulley using the original bolts. Do not attempt to tighten 
fully, as the Water Pump is currently free to spin 

28) Replace the Water Pump Belt by again using a ?? drive ratchet (with 6? extension) 
to push the Belt Tensioner down as before 

29) Now re-tighten the Water Pump Pulley Bolts 

Note: This completes the installation of the JDM High Performance Water Pump. 

  

We can now install the Electric Fan Assembly.  

30) Holding the assembly so the Fan Shroud faces forward and the bolt hole tabs are 
on the top, insert the assembly between the Radiator and the engine. The lower tabs 
on the Fan Shroud need to be inserted into tabs found at the bottom of either side of 
the Radiator 
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31) While tightening the 8mm bolts that attach the shroud to the Radiator, push the 
top of the Shroud firmly against the Radiator at the top to gain a good seal 

 

32) Reinstall the Radiator Cover, reinstall the Intercooler Coolant Reservoir, and Make 
Sure To Reconnect the Trans Cooler Line! 

33) Remove Starter Solenoid Cover (no tools necessary) 
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Note: Once the cover is off, you will see a black bracket. This Electric Fan Kit includes a 30A (low 
speed) Circuit Breaker to protect the Fan and Relay, and optionally, a second, 40A (high speed) 
Circuit Breaker when you purchase the Toggle Switch option. The Circuit Breaker(s) will be 
mounted under the S+olenoid Cover by drilling holes in the above-mentioned black bracket. The 
breaker(s) will be installed in the following manner: the 30A breaker toward the outboard 
(passenger?s) side, and the optional 40A breaker toward the inboard (driver?s) side of the bracket 
(see second picture down). 

Note: The circuit breaker(s) included in your kit may differ physically (i.e., mounting tabs, shape) 
from those in the photos, but electrically they are equivalent. 

34) Place each Circuit Breaker on the bracket, and use a marker to mark where the 
holes should be drilled for each. Drill the holes with a 1/8? bit 

35) After drilling the holes, use the included self-tapping screws to mount the Circuit 
Breaker(s) in place. Note the orientation: the 30A breaker is mounted toward the 
outboard (passenger?s) side, and the optional 40A breaker is mounted toward the 
inboard (driver?s) side of the bracket 

 

Note: The circuit breaker(s) included in your kit may differ physically (i.e., mounting tabs, shape) 
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from those in the photos, but electrically they are equivalent. 

36) If you have purchased the Toggle Switch Option, locate the existing 1/4? hole 
towards the back, driver?s side of the bracket and drill it out to ?? for mounting the 
Toggle Switch. (The Toggle Switch allows for manual override when you want to cool 
the engine down fast, i.e., between rounds at the drag strip) 

Note: The You must move the thick (4AWG, red) hot lead wire out of the way while you drill. 

37) Here?s how the finished hole will look: 

 

It is now time to start installing the two Wiring Harnesses that are supplied with this kit. First, lay 
the harnesses out so you can identify the components.  

  

Relay Harness 
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Fan Power Harness 

 

The Wiring Harnesses will be installed into the truck in the following overall manner. 

38) The first step in installing the Wiring Harness is to locate the Relay Connector(s) in 
the kit-supplied Harness. If you ordered the optional A/C Kit, you will have two Relay 
Connectors, and they will be slipped together with the Fan Relay Connector on the 
Right and the optional A/C Relay Connector on the left. The Fan Relay Connector is 
identified by verifying that the following wires terminate in it: two Red wires, one Black 
wire and one Gray wire 
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39) Pick up the kit-supplied Relay Wiring Harness by the Relay Connector(s) above, 
and place the Connectors near their final position against the firewall, below the 
existing, thick Wiring Harness on the firewall of your truck, and next to the Starter 
Solenoid, as shown in the picture below 

 

40) Locate the separate looms of the Relay Wiring Harness and drape them into 
position: 

- Key-On (& optional A/C) loom (Blue and Gray wires): behind engine along cowl to 
driver?s side 

- Temperature Sensor loom (Black wire): behind engine, along back of engine to 
driver?s side and then down below the vehicle 
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- There are two additional Red wires that are not loomed. These will be used later in 
the installation 

Now that the kit-supplied Relay Wiring Harness is in approximate position, we need to install the 
Relay Connector(s) in place. 

41) Slip the Relay Connector(s) into place flush against the firewall, behind the ?Y? 
power connector on the Starter Solenoid, and slide the Relay Connector(s) down so 
they are flush against the mounting bolt for the black bracket (as seen in the next 
photo) 

42) Use a marker to mark where the hole should be drilled (1/8? bit). Only one hole is 
required, even if you are mounting two Relay Connectors. You may have to move the 
existing Harness around to get everything to fit. Drill the hole and use the kit-supplied 
sheet metal screw to mount the relay(s) as seen below 

 

Note: This photo shows 2 Relay Connectors, including the optional A/C Kit.  

43) Insert the kit-supplied Relay(s) into their respective Relay Connector(s) 

  

44) Remove Firewall Harness Cover. First, remove the five (5) clips along the top, and 
four (4) screws along the bottom of the cover 
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45) Next, the plastic Cowl Vent Panel must be lifted off of the Harness Cover, the top of
the cover must be pulled outward, as the upper lip of the cover is wedged in place 
under the Cowl Vent Panel during vehicle assembly 

Note: There are a hidden plastic friction-plug connector used to locate the cover which may break 
when you pull the cover off. This is not a problem, as it was only necessary for holding the cover in 
position during factory assembly: the five clips and four screws are more than sufficient for 
remounting it. 

46) With the Harness Cover off the truck, position the Key-On (& optional A/C) loom 
[includes the Gray and (optional) Blue wires] along the existing loom and use wire ties 
to hold it in place 

The wire(s) in this loom will be attached to specific locations within the Battery Junction Box (also 
called the Fuse Box), which is located on the driver?s side, near the back of the fenderwell. 

47) Open Battery Junction Box (Fuse Box) cover by pulling up on the snap release 
found in the back of the box (toward the brake booster) 

48) Route the Key-On (& optional A/C) loom to the back of the Battery Junction Box 

49) Towards the middle of the back of the box, use some tin snips to remove about 
a ?? square channel from the box body. This will allow the wires to pass into the 
Battery Junction Box 

  

Use this picture as a guide for your work within the Battery Junction Box. 
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There are two techniques that may be used for making these connections, depending on whether 
there is an existing relay in place where we want to tap in. If a relay is in place, use one of the 
included Terminal Adapters. Pull the relay out, slip the Terminal Adapter on the relay prong 
corresponding to the necessary location (as shown below), and push the relay back into place. You 
will then crimp a female bayonet-type terminal on the end of the wire and crimp it in place, then 
slip it over the installed Terminal Adapter. 

 

  

If there is no relay in place, use a blade-type terminal included with this kit and, after stripping 
back about ?? of insulation, crimp it on the end of the wire and slip it into the intended relay 
receptacle (as shown below). 
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With either technique, trim the wire lengths appropriately as the wire enters the Battery Junction 
Box. 

The first installation to perform within the Battery Junction Box is to connect the Key-On Power 
source to the Gray wire in the kit-supplied Relay Wiring Harness. This is the source of power for the
Electric Fan Relay. 

50) Following the overview picture as a guide, locate the highlighted Key-On Power 
relay receptacle (or relay) 

51) Depending on whether a relay is already in place, follow the appropriate technique 
described above to connect the Gray wire to the identified receptacle 

The next installation in the Battery Junction Box, if you are installing the A/C option, is to connect 
the Blue wire in the kit-supplied Relay Wiring Harness to the A/C Clutch Relay. 

52) Following the overview picture as a guide, locate the highlighted A/C Clutch Relay 
(or relay receptacle) 

53) Depending on whether a relay is already in place, follow the appropriate technique 
described above to connect the Gray wire to the identified receptacle 

  

54) Now connect both wires to their respective terminals, route the wires between the 
fuses and out the channel in the box body you?d previously cut, and close the Battery 
Junction Box cover 
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Next, we will install the second, separate harness, the Electric Fan Power Harness, which includes 
three wires, Brown, Black and Blue, and which has a large, black connector at one end. 

55) Locate the large, black connector and plug it into the receptacle on the passenger 
side of the fan 

56) After attaching the connector, find the small plastic mounting tab within the shroud 
(as seen above) and use a wire tie to attach the harness to it 

  

57) Route the Electric Fan Power Harness as follows: from the receptacle on the 
passenger?s side of the Electric Fan, route the harness about 1? across the fan shroud 
to be wire-tied to an existing A/C line, then back along the A/C line for about 1? to 1-??
feet until it is under the battery. Bring it up behind the battery, close to the firewall, 
near the previously installed relays and breakers 

Note: Use Wire Ties to attach this kit-supplied harness to the A/C line to secure it. 

Once the end of the Electric Fan Power Harness is in position up by the breakers, we need to 
connect the Power Harness wires, the optional Toggle Switch and the required ground leads. 

58) Brown, 12awg wire, Electric Fan Power Harness: This wire is butt-connected (using 
the already attached butt connector) to the Red wire coming out of the Fan Relay (the 
short Red wire without the ring terminal) (see next photo) 
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Returning our attention to the passenger side of the engine compartment, we will now run some of 
the wires for power and connect the Fan Power Harness wires.  

For the next steps, use this final assembly photo as a reference guide: 

 

59) Pick up the kit-supplied 16awg, 6? Red wire (the thinner of the two kit-supplied 
Red wires). Connect this wire from the bottom stud of the Starter Solenoid to the Gold 
stud on the 30A Circuit Breaker 

60) Locate the 16awg, Red wire coming out of the Fan Relay Connector (small ring 
terminal at the end). Route it under the Starter Solenoid and up to the 30A Circuit 
Breaker. Connect it to the Silver Stud on the 30A Circuit Breaker 
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Note: The Blue wire from the Electric Fan Power Harness is only used if you are installing the 
On/Off Toggle Switch option. If not used, the end of this wire should be wrapped in electrical tape 
to insulate it 

Connect the wires as follows: 

61) Blue, 10awg wire, Electric Fan Power Harness: Route this wire under the black 
bracket and up to the location of the optional Toggle Switch. Slip a piece of wide shrink 
tubing over the end of the wire 

62) Connect the ring terminal to one side of the Toggle Switch 

63) Again, if installing the On/Off Toggle Switch option, locate the kit-supplied 8?, Blue 
10awg wire (with ring terminals at both ends), and slip in through the shrink tubing 

64) Connect the ting terminal to the other side of the Toggle Switch 

65) Slip the shrink tubing up to the terminals at the bottom of the Toggle Switch and 
apply heat to shrink the tubing into place to protect the terminals 

66) Connect the other side of the kit-supplied 8?, Blue 10awg wire to the Silver stud on 
the 40A Circuit Breaker. Here?s how the Toggle Switch wiring should look: 

 

(Shrink tubing not shown in this photo) 

Now that both wires are attached, we will mount the Toggle Switch into place. 

67) Remove nut and lock washer from Toggle Switch, push it up through previously 
drilled-out ?? hole, and secure with nut and washer 

68) To complete the wiring for the optional Toggle Switch, pick up the kit-supplied 
10awg, 6? Red wire (the thicker of the two kit-supplied Red wires). Connect this wire 
from the bottom stud of the Starter Solenoid to the Gold stud on the 40A Circuit 
Breaker 
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Once again, here?s how it should look when all Circuit Breaker, power and Toggle Switch wiring is 
complete: 

  

Now we can gang all ground leads together to be attached to an existing grounding bolt on the 
firewall. The grounding bolt is found this way: On the battery ground (-) lead (previously 
disconnected from the battery), you will find a smaller (8awg) black wire which is a ground lead. 
We will disconnect this lead and use its attaching bolt to ground two additional wires. 

69) Follow the battery ground lead to the firewall and unbolt the 8mm bolt that 
attaches it to the firewall 
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70) Locate the 10awg Black wire (with ring connector) in the Fan Power Wiring 
Harness. Attach to the 8mm bolt 

71) Locate the 12awg Black wire (with ring connector) coming from the (optional) A/C 
Relay. Attach to the 8mm bolt 

72) Attach the battery ground lead as well, then reattach the 8mm grounding bolt to 
the firewall. It is difficult to do this because of the close quarters, so patience is 
required 

 

Next, we will install the Temperature Sensor loom and Temperature Sensor for engaging and 
disengaging the Electric Fan when engine coolant temperature reaches preset levels. The sensor is 
installed into an existing plug location, found near the bottom of the engine on the driver?s side. 

73) Locate the loom in the kit-supplied harness which encloses the Black Temperature 
Sensor wire 

74) Snake it along the back of the engine and down on the driver?s side all the way to 
the bottom of the engine. You might want to use a weight tied onto the end of the wire 
to help it snake all the way down 

75) Use wire ties to attach the loom to existing hoses, such as an A/C line, at the back 
of the engine  

  

We will now install the kit-supplied Temperature Sensor into an existing plug hole in the engine 
block, then trim and connect the Sensor wire. 

76) Getting under the truck (a lift is recommended), locate the plug found on the 
driver?s side of the engine block, low and towards the back of the engine 
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Note: Pulling this engine block drain plug will release quite a bit of coolant, which will splash pretty 
far, so you should have a large drain pan available. 

77) Using a 5/16? Allen socket, turn the plug out of the block and let the coolant fully 
drain 

78) Flush away the splashed coolant using water to clean the engine and frame 

79) Install the supplied Temperature Sensor into the hole. Use pipe thread sealant to 
insure a tight seal 

 

80) Grab the wire loom you?d previously snaked down the side of the engine and snake
it behind the transmission lifting tab (an extension of the transmission case casting 
which allows lifting of the unit) 

81) Attach the loom to the transmission lifting tab using wire ties to insure that it is 
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securely held in place 

82) Pull the Black wire from the kit-supplied Wiring Harness and check the length 
necessary to get to the Temperature Sensor. [The supplied wire is purposely too long 
to compensate for wire routing differences during installation.] Trim the length as 
necessary, leaving enough for proper attachment to the Temperature Sensor. You may 
also have to trim the loom to fit 

83) Remove about ?? of insulation from the end of the Black wire to allow for the 
attachment of the necessary Terminal 

84) Slip some heat shrink tubing over the wire and up out of the way, then attach the 
appropriate kit-supplied Terminal to the end of the wire and solder it in place 

Note: If you don?t have heat shrink tubing, you can use a good grade electrical tape instead. 

85) Slip the heat shrink tubing back down the Black wire and over the end of the 
terminal 

86) Using a heat source (such as a hair dryer), warm the heat shrink tubing on all sides
until it shrinks firmly into place over the terminal 

87) Slip the Terminal onto the Temperature Sensor 

This completes the Electric Fan Kit component and wiring installations, so now we must reassemble 
the parts of the truck that were removed. 

88) Bringing the truck down off the lift, now we can reinstall the following, using the 
early disassembly instructions as a guide: 

- Firewall Engine Harness Cover 

- Starter Solenoid cover 

- Make Sure The Transmission Coolant Line Is Reattached to the radiator 

- Intercooler Coolant Reservoir 

- Radiator Cover 

- Throttle Linkages 

- Air Box, MAF, Elbow Boot 

- Reconnect the ground (-) lead on the battery 

  

This completes the installation. 

 
Electric Fan Wiring Diagram 
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