Hitch Extension
Built 2010
Built for 2003 Dodge Ram 3500 DRW with Corsair 1050 Camper

Truck has a stock 5,000 lb receiver plus an aftermarket receiver rated at 12,000 lb (15,000 lb with weight
distribution).

Hitch extension was built by a certified welder. It consists of a set of bars built to use both receivers on
the truck. By spreading the load, the capacity of both receivers is utilized.



Bars are built of 2-inch solid 12L14 bar stock with a tensile strength of 78000 psi and a yield
strength of 60,000 psi.



An 18-inch weld on receiver was purchased. It is welded to the top bar.



The top bar rests on a ¾-inch grade 8 bolt connected to the lower bar. A wear plate is welded to
the bottom of the top bar to protect the top bar from wear. The bolt can be adjusted to balance
the loading between the top and bottom bars.



The two bars are fastened together by non-load bearing ½-inch bolts through ½-inch plate
welded to both bars. These are used to maintain alignment of the bars. These will also serve to
strengthen the bars from any upward force should the hitch drag while traversing a steep slope.



A ½-inch plate welded on the receiver is drilled to accept turnbuckles which connect chain to
restrict lateral movement as well as provide an attachment point for the trailer safety chains.

Installation
The lower bar is installed into the bottom receiver.

The upper bar is installed into the top receiver. The ¾-inch bolt is adjusted to ensure that the bars sit in
the receivers such that the load is spread between them.

The two bars are then connected together using ½-inch grade 8 bolts.

The chains are connected to the outside of the lower 12,000 lb receiver assembly. The holes for the
shackles are drilled in an area that will not affect the strength of the receiver. The shackles are wired to
prevent the pins from working themselves loose.

The final step is to tighten the chains using the turnbuckles and then connect the electrical extension (7
pin). The turnbuckles are then wired to prevent them from backing off.

Calculating the Load Capacity – Updated May 22, 2012
There are two separate calculations to determine the net load capacity of the hitch extension.
DISCLAIMER: The design of this hitch has NOT been engineered nor reviewed/approved by a
professional engineer. The design and/or load capacity calculations may contain errors and MUST NOT
BE USED by others in the construction of a similar design. Although the design is in the public domain,
no guarantee is expressed or implied that it will serve the purpose intended.
1. The Hitch Extension
This is a fairly straight forward calculation which requires consideration for both the static and dynamic
loading.
Static loading is the ability of the bars to resist deformation. The top bar will tend to bend at the center
support provided by the ¾-inch bolt mounted on the lower bar. The bottom bar will tend to bend at the
receiver. The load on the top bar is the weight of the trailer tongue. The load on the bottom bar is the
weight of the trailer tongue multiplied by the length (leverage) of the top bar divided by the length of
the bottom bar.
Dynamic loading is the additional load exerted by the trailer tongue as the truck and trailer travels over
uneven ground. As the truck goes over a bump, there is an up/down motion. Because force is a
function of velocity squared, this force can be significant and can exceed the static loading by many
times. For this calculation, a total travel of 5 inches in 0.10 seconds was used. This is an arbitrary value
but lacking any standard was chosen to represent going over a curb or asphalt to gravel transition at
normal speed.
A safety factor of 2.0 was applied to the calculations. That means that only one hlaf of the theoretical
capacity of the steel to resist deformation was used.

See attached worksheet. The maximum loading of the hitch extension is 913 lbs or 1278 lbs if using an
equalizer hitch and assuming a safety factor of 2.0.
2. The receivers
This is a more complicated calculation as the original design and safety factors used in the design of the
receivers is not known. Also, by combining the 2 receivers and spreading the load between them, some
of the torque is transformed into shear loading which will increase the load capacity.
To calculate the loading on the receivers, a torque (footpounds) was calculated for both receivers using
a standard hitch and ball and the manufacturers rating numbers.

Using the length of each hitch bar, a maximum load was calculated that would produce an equivalent
torque.
Because the two receivers are working together to carry the load, and therefore, the torque is no longer
applied in exactly the same manner, an adjustment factor was applied to calculate a new maximum
load. It is purely arbitrary, but giving consideration to the “Superhitch” and Resse extensions, a factor of
1.5 was used. This needs further study but will serve as a starting point. Additional modifications may
be required in the form of gussets to tie the two bars together.
The maximum load for the receivers when using the hitch extension as designed was calculated as 1213
lbs or 1698 lbs when using a weight distribution hitch. Because these values are lower than those
calculated for the hitch extension alone, these will be used as the maximum rating for the combined
hitch receiver and extension. Note: if the adjustment factor is ignored, the ratings are 808 lbs or 1132 lbs when using a
weight distribution hitch.

Because there is uncertainty in the application of the adjustment factor, initially, loading has been
restricted to the unadjusted numbers of 1132 lbs. A weight distribution hitch is used if tongue weight
exceeds 808 lbs.
Each safety chain is 5/16-inch and the minimum working load of any component is greater than 1000
lbs. Therefore, the maximum trailer weight will remain at 12,000 lbs (rating of lower receiver).

Note: Further work on this design indicates that if done over again it would be better to use hollow tubing instead
of solid bar since hollow tubing of the correct wall thickness is stronger than a solid bar of similar outside
dimension. It is also cheaper and lighter….both advantages.

