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We've all been "that guy"
at the end of a trail ride. You
know, the guy bumming air
from fellow wheelers for the trip back
to town. Or the guy with one of those
cheesy compressors that takes 15
minutes to put a single tire back to street
pressure. If you're going to rely on your
fellow wheelers for air, why don't you
go ahead and ask for some gas and a
sandwich while you're at it? Mooch. This
article is going to show you how to stop
being "that guy" and allow you to join
the elite ranks of the self-sufficient.

A York is generally the compressor
of choice for engine-driven onboard air
systems, since they deliver a huge volume
of air. But as near as we can tell, Sanden
compressors have been used on almost
all Jeep engines since the early '90s as
well as a dazzling array of other makes.
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And by now, the associated A/C system
components in many have long since
stopped working properly. Though there
are a variety of different fitting styles
for the hoses, there are only a few differ-
ent mounting configurations, making
it pretty easy to find one in a junkyard.
The compressor mounts are usually built
right into the engine's accessory drive
system whether the vehicle had A/C or
not, so mounting is typically a bolt-in
affair. But best of all, with slight modifi-
cations, a Sanden can be made to deliver
nearly the air volume of a York while
passing less oil to the rest of the system.

Follow along as we go through the
process of converting a Sanden compres-
sor on a '97 4.0L Wrangler.
While it's not that hard, it
is a nickel-and-dime sort of
project that's not nearly as
cheap as the web wheelers
claim. Anyone who says
they did it for less than $150
needs a lesson in account-
ing. In the end, we're very
happy with the results and
would recommend this
to anyone who wants an
unlimited, high-volume air
source on the trail.

www.jpmagazine.com

To air
chuck

(Above) The other compressor. While a York
is a good option for an onboard air system,
it's not the only one. Our conversion uses
a Sanden compressor, and it looks clean
because it's actually factory equipment
and bolts right onto the engine accessory
bracket.

Among the parts needed to assemble a
proper onboard air system are a compres-
sor, a variety of hoses and fittings, a
manifold, check valve, pressure switch,
safety valve, gauge, and a switch to turn the
system on and off. Though not required,
a tank greatly increases the versatility of
the system, allows the use of air tools, and
provides the added volume needed to reseat
tire beads.
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Confused about how pressure is controlled in an onboard air system? The compressor has
an electromagnetic clutch. Give it 12 volts and it energizes to spin the compressor's internals.
Take power away and it disengages to free-spin. The brain of the system is a pressure switch
plumbed into the air system. When pressure drops below a certain point, the switch closes
and engages the compressor clutch. Once pressure builds, the switch opens and cuts power
to the clutch. A toggle switch on the dash should be wired in series with the pressure switch
to completely defeat the system Oust like the original AlC switch). Wire the whole thing into a
switched ignition circuit.

Jeep used Sanden compressors in most
XJs, YJs, ZJs TJs, WJs, and KJs. For Jeeps,
there are only a couple of mounting configu-
rations: one with four mounting bolts paral-
lel to the compressor clutch like this one
(typically mounted high and comically easy
to get to on the passenger side), and another
with four bolts perpendicular to the clutch
(typically mounted low on the passenger
side). We scored this little jewel off a Chero-
kee for $25 at the local self-serve junkyard,
plus $5 core. Grab one that still has hoses
attached and be sure it isn't locked up. You
should be able to spin the inner portion of
the clutch by hand.

There's a bearing right behind the front
housing ofthe compressor that needs to
be cleaned and greased. We couldn't rent
a clutch puller for free, so being cheap
bastards, we improvised. The clutch plate
has three 14-inch coarse-thread bolt holes,
so we used a harmonic balancer tool and
pulled the clutch back about 5/8 inch from
its shaft, which relaxed everything enough
to gain access to the bearing. It was butch,
but it worked. When we were done, we just
tapped the clutch back into place.

When it comes to lubrication, there are
two schools of thought: oiled and greased.
Some run the system with an inline oiler and
separator downstream. Others run a few
ounces of motor oil and a separator. Both
seem like a lot of hassle. Our fellow well-
meaning but horribly misguided gearheads
with lowered trucks on bags have had good
success with greasing compressors and
running them "dry" with no oiler or-separa-
tor. Their cycle times are way more than ours
will ever be, so we decided to give synthetic
racing grease with a temperature rating as
high as we could find a try.

Regardless of whether you choose greased
oroiled, the Ester R-12 or PAG R-134aoil

is not compatible with
either, so it's necessary
to clean the compressor
internals, which means
pulling them apart. Pay
attention to the condition
ofthe oil when you open
it. If it's black and smells
burned, the compressor
isn't worth using. Sanden
compressors use five or
seven little pistons mounted
on a "wobble" or "thrash"
plate. The main drive of the
compressor has a plate
mounted at a 30-degree
angle in relation to the axis
of rotation, which forces the
thrash plate to plunge and
rise as it rotates, making
the little pistons go up and
down. If you are very careful
with the gaskets, they can
be removed and reused.

The trickiest part is adapting the AlC lines
to plumb the system. Threaded AlC fittings
are not regular NPT; they are specific to AlC.
Some use a bulkhead arrangement with
O-rings and a retaining bolt for suction and
discharge ports. Bulkhead-style fittings
are usually swedged to flexible hoses that
can't be reused. With bulkhead fittings, nab
the lines hooked to the compressor or cut
the metal portion to solder on new fittings.
Threaded fittings adapt easier. It appears
all Sanden compressor heads (the back
portion of the compressor) are a standard-
ized bolt pattern, so it's possible to replace
a bulkhead-style head with a threaded-style
head if the ports are on the back of the
compressor. If the fittings are in the body of
the compressor, all bets are off.
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There's an oil passage in the body ofthe
compressor that allows the oil circulating
with the refrigerant to pass into the main
body of the compressor and lubricate its
moving parts. Whether you are oiling or
greasing, you are going to want to plug this
hole. It's pretty obvious which one it is; it
has a bit of a slot to it and is the only one that
goes from the head into the case. We drilled
and tapped the passage to o/,,-inch and used
a small grub screw with some Loctite to plug
it. Be sure the plug is recessed below the
gasket surface for the reed valve assembly
when tightened.

Our manifold is ugly, but it works. We'll do
something sexier later. Note the compact,
12-volt pressure switch (A) that's smaller and
cheaper than 110-volt pressure switches-
and it will better withstand mud and water.
The check valve (B) is required to prevent
the system from leaking back through the
compressor when it's not running. You
should also have a safety valve (C) to prevent
the system from becoming a bomb ifthe
pressure switch fails (these compressors
can go to 400 psi), and a dash-mounted
toggle switch. A gauge (D) is nice but not
essential.

After giving all the obvious moving internals a heavy bath in grease, we carefully lined up
all seven little pistons in their holes and dabbed another 2 to 3 ounces of grease into the
housing. You don't want to pack it, but you need to be sure there's enough to sling around
once things starts spinning. One important thing we discovered: Once you get all the pistons
in their holes, you MUST line up the thrash plate so all the rods are directly inline with the
pistons! If you don't, when you tighten the front of the compressor, you'll bend things and ruin
parts. Ask us how we know. Anything worth doing is worth doing twice, right?

Once everything is buttoned up, it's a good
idea to modify the.oil fill plug in the side of
the compressor with a grease fitting. This
allows you to service the compressor and'
add grease periodically without all the nasti-
ness oftearing it back apart. We simply
drilled and tapped the fill plug to accept a
normal zerk. Some lowrider guys claim a
need to vent the case to allow the grease to
expand when the compressor gets really
hot, but we haven't found a need yet.
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You need high-temperature line for the first
few feet out of the compressor since the
exiting air is really hot. We chose to have
a high-temp line made at a local hydraulic
shop with threaded O-ring Ale compres-
sor fittings on one side and standard NPT
fittings on the other. Although expensive,
it's good to 300 degrees and allowed us
to use common NPT fittings for the rest of
the system. For the inlet, we used a barbed
fitting from an air conditioning shop and
tapped into the crankcase breather hooked
to the engine's air cleaner. Maybe the
blow-by from our tired 4.0L will help keep
the compressor lubricated. The ports are
labeled "S" (suction) and "D" (discharge) on
the head for easy identification.

Adding a tank makes the system more
air-tool friendly and provides the necessary
volume to reseat a tire bead. The choices are
unlimited-from buying one to fabricating
your own using a variety of materials. Just
make sure the tank and the materials you use
are rated well over the nominal pressures
for your system. Ideally, you should double
it: a 150-psi system should use components
with a minimum 300-psi burst pressure. For
us, options and space were severely limited,
so we drilled and tapped the rollcage while
crossing our fingers that there weren't a
bunch of pinholes in the welds. It held full
pressure for more than two hours, which
was good enough for us.
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Performance Test

Our Sanden SD709 has a little less displacement than the York but
runs smoother and quieter. We hooked right offthe manifold with

no tank and only 20 feet of air line. At idle, it took 56 seconds to air a
37x12.50R17 tire from 8 to 20 psi. With the engine at 1,500 rpm ittook
about 52 seconds, but the compressor cycled on and off rather than
continually staying on like at idle. Next, we attached our Mac impact gun
(Feature Editor Verne Simons calls it the Angry Barking Gun) and tried
to bust loose a few lug nuts. We couldn't even get one to break loose; it
started strong but quickly pooped out.

Next, we plumbed in an air tank. We used the rollcage, which we calcu-
lated to be around 1.75 gallons. The tire air-up times remained the same,
butthistime we were able to bust all five lug nuts loose with the impact
gun as quick as we could getthe gun lined up. It was clearly slowing
down by the fifth, but it managed to get the job done at idle. While the
system is probably not capable of running air-hungry tools like cutoff
wheels, with some patience and some throttle it would work in a pinch.
While there was a slight hint of a grease smell in the compressed air,
there was no evidence of grease in the lines or the compressed air.

Total Cost Involved
Item Part Number Source Cost Per Item Gty. Total

Compressor N/A Junkyard 30.00 1 $30.00

High-temp custom hose N/A Parker Store 46.13 1 $46.13

30 feet push-lock hose 7212-38BK Parker Store 1.58 30 $47.40

JIC x 'I.-inch NPT bushing 8-4FTXS Parker Store 2.12 1 $2.12

'I.-inch MNPT push-lock fitting 30182-4-6 Parker Store 2.37 10 $23.70

'I.-inch NPT cross 2205P Parker Store 7.06 1 $7.06

'I.-inch NPT 'T' 2203P-4 Parker Store 4.01 3 $12.03

'I.-inch NPT close nipple 215PN-4 Parker Store 1.04 1 $1.04

'Iox'I.-inch NPT bushing 209P-4-2 Parker Store 0.91 2 $l.82

Check valve 6D917 Grainger 7.97 1 $7.97

Safety/relief valve 5A709 Grainger 9.45 1 $9.45

Pressure switch 3FHX3 Grainger 21.97 1 $2l.97

'I.-inch NPT 90 Elbow N/A Ace 5.69 1 $5.69

'lax'l.-inch FNPTx FNPT N/A Ace 4.79 1 $4.79

'I.-inch FNPTx 'I.-inch FNPT N/A Ace 0.99 2 $l.98

1f,-inch barbed "T" N/A Ace 0.99 1 $0.99

Pipe tape N/A Ace l.99 1 $l.99

'I<-inch NPT air chuck N/A Harbor Freight 3.69 2 , $7.38

Small pressure gauge 68248 Harbor Freight 5.69 1 $5.69

14oz.tube of grease N/A O'Reilly Auto 5.99 1 $5.99

Brake cleaner N/A O'Reilly Auto 3.99 4 $15.96

Wire/terminals/wire loom N/A O'Reilly Auto 18.53 1 $18.53

Belt 25-061005 Napa 42.32 1 $42.32

90-degree A/C fitting 35-12024 AAPAC 25.00 1 $25.00

AlC a-ring to barb fitting N/A AAPAC 12.95 , 1 $12.95

Toggle switch 12-100 K4 Switches 10.95 1 $10.95

Total $370.90!JJJ
"
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