Geometry

Now that we know how a shock works and why we need them, there is one other important factor to keep in mind to ensure the adequate effectiveness of this dampening device. This other factor is the geometry. If we could have our druthers, each shock would be mounted as close to the wheel as possible, be exactly perpendicular to the travel of the suspension cycle and be about 8 feet long. If you could do this 100% of the time, you would be able to reap 100% of the shocks benefits, with no loss and have unlimited axle articulation. However, more often than not, this isn’t always the case. 

So, if your suspension travels straight up and down (typically only seen on Ford Twin Traction Beam or the Chevy Independent Front Suspension), then you would want to mount the shock really far outboard, near the ball joints, and as close to vertical as possible. This is how both Ford and Chevy mount their shock absorbers. For those of us with leaf springs, there are a couple different ways to effectively mount your shock absorbers. 

Leaf Sprung, Front Axle 
If you have a leaf spring, solid front axle with the shackles mounted in the rear, your shock absorbers should be mounted as far outboard as possible, but with a slight lean to the rear (About 1 to 2 degrees of rearward rake for every 2 inches of lift above stock, compounded geometrically). This is because as the suspension cycles, it does so with a slight arc backwards. Transversely, a leaf sprung front axle with the shackles mounted in the front would have a slight rake forward. 
Leaf Spring, Rear Axle 

Your rear shock absorbers should be mounted as far outboard as possible as well, and in as close to perpendicular to the travel of the suspension. Referring to the location of the shackles above, you’ll want to rake the shock absorbers forward or aft-ward appropriately. 
Contradictions 
We know that we don’t live in a perfect world and that the rules of thumb above may not work on your rig depending on a series of factors, typically the most prevalent being available space and needed droop (rebound). Regardless, if you try to follow the rules of thumb above as close as possible, you’ll be able to gain the most benefit from the shock absorber as possible. 
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Mounting shocks at angles reduces the overall dampening effect of the shock. Reason being; the shock’s mechanisms will travel geometrically, less of a distance than that of the suspension system. Some vehicles (early model Land Cruisers, etc.) have their rear shocks mounted at about a 30-degree inward (inward = leaning toward the differential, not forward or aft-ward) angle, while others have their shocks mounted at a 20 degree angle or so forward and/or aft ward of the rear axle (e.g. Chevy, Jeep CJ’s, etc.). There are several reasons why this might be done. First, available space… regardless, if this is something you are going to do yourself, you’ll need to increase the static pressure of shock to mimic the shocks effectiveness of it being in a perpendicular location. Secondly, you can gain more suspension articulation than would normally be limited by the overall travel of the shock absorber if it were located perpendicular to that of mounting your shocks at an angle, if you don’t have room for a taller shock absorber. The charts here show the overall estimated reduced effectiveness of a raked shock absorber. However, these numbers should only be used as a rule of thumb as other factors such as the arc of the suspension cycle can factor in. 
Alternate locations 
We won’t get into a lot of details here because it will get way too complicated, but we do want to mention that there are alternatives to the standard rules of thumb. For those of you who watch monster trucks or SODA/SCORE racers, you’ll notice that some shock absorbers are mounted behind the solid axle, onto the lower locating arms. This can be an effective method for mounting your shock absorber as well, but too many dynamics fall into place for this article. For example, things that must be taken into consideration are distance rearward from the axle, compression pressure within the shock, rebound resistance from within the shock, compression/rebound travel in relation to the locating arm, arc of travel to the locating arm and so much more. 

 

How long?

Size really does matter here. It is very important that you use a shock that is the right length and has enough travel in both compression and rebound to dampen the axle it is connected to. In the easiest of all situations, the shock is mounted straight up and down. The measurement is fairly easy. Measure the distance from the suspension bump stop to surface that it makes contact with, and add a ½" for compression of the bump stop. This measurement is your compression travel. Now measure from your upper shock mounting point, to the lower mounting point. For explanation purposes, lets say that the distance from the bump stop to the contact surface is 5.5" and we add a ½" we now have 6". Lets also say that the distance from the top mounting point of the shock to the lower mounting point is 14". Given these two measurements it is easy to see that you have a difference of 8". This 8" measurement is the length of the shock body you would need to control travel, measured from the mounting eye to the top of the shock body, and not limit suspension travel. In this situation you would actually have approximately 8" of rebound or droop travel in the shock and 6" of compression travel. 
Measuring Shocks at an Angle

This is when things get tricky, essentially what you need to establish first is the angle you are going to mount the shock. This angle then needs to be compared to the angle of the suspension when it cycles. Again for explanation purposes we will say that the suspension cycles nearly vertically. Now we will say that due to space limitations you need to mount the shock at a 30 degree angle leaning forward of the axle. First lets say that the suspension travels 6" vertically until it contacts and compresses the bump stop as stated in the first example. Next you will need to measure your two mounting points, for explanation purposes lets say this measurement is 12". Your difference is now 6". Now is where things get a bit tricky. The easiest way to determine the length of shock you need is to cycle the suspension from its loaded resting point to the point were it compresses the bump stop. With the suspension compressed again measure the distance from the upper and lower shock mounting points. Again from explanation purposes only lets say that the total distance between these two points is now 9". You can now see that as the suspension cycles through its 6" of compression travel you are only using 3 inches of shock travel, 12" original measurement minus the 9" you now measured. This means that a shock with a measurement from the lower shock eye to the top of the shock body of 9" would not limit suspension compression or rebound for this application. 

  
