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The Company

- New Joules Engineering was established in 1987 in South Africa, 
and established it’s North American facility in Kansas City in 1995.

- The company facilitates all design, manufacturing, service repair, 
and supply, of the Joule Piston Retarder systems.

- New Joules Engineering has its main manufacturing plant in Kansas 
City (USA), and Port Elizabeth (South Africa), and is supported by a 
strong supply infrastructure. All manufacturing, assembly, 
calibration and service repair is done by New Joules Engineering.

- New Joules Engineering North America is part of the Argent 
Industrial Ltd. Group of companies.



Argent Industrial Limited was listed on the JSE in September 1999

Group’s Market Capitalisation is close to R1billion

Annual Turnover of over R2billion

Has 32 companies making up the Group

Has branches in all the major centres in South Africa 

Also has companies in USA and UK

Employs over 3000 staff in total

Main business is Steel Trading, Engineering and Manufacturing

Has a fleet of over 300 vehicles

Has easy access to capital and a strategy to reinvest

Argent Industrial Limited
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Market

The Joule Piston Retarder is used in Class 1 
railroads across North America such as Union 
Pacific Railroad, Canadian National, and BNSF.

The retarders are also in use in South Africa, 
Mozambique, Russia, and Turkmenistan. 

Joule retarders are currently in use in the 
following yards. 

Roseville Sacramento California,
Argentine Kansas City Missouri,
Beaumont Texas,
Settagast Houston Texas,
Strang Houston Texas,
Balmer Seattle Washington, 
Memphis Tennessee,
Matola Mozambique, 
Ashgabat, Turkmenistan,
Luzhskaya, Russia,
Sentrarand South Africa. 



Argentine Yard, Kansas City, USA
60 Tracks
5,824 Retarders
Built in 1997



Argentine Yard, Kansas City, USA
60 Tracks
5,824 Retarders
Built in 1997 
Straight track, 4mph (1.8 m/s), coupling speed control



Argentine Yard, Kansas City, USA
60 Tracks
5,824 Retarders
Built in 1997



Memphis Yard, Memphis USA
45 Tracks
8,654 Retarders
Built 2007/2008



Memphis Yard, Memphis USA
45 Tracks
8,654 Retarders
Built 2007/2008



Memphis Yard, Memphis USA
45 Tracks
8,654 Retarders



Memphis Yard, Memphis USA
45 Tracks
8,654 Retarders



Roseville Yard, Roseville CA, USA
56 Tracks
13,400 Retarders



Roseville Yard, Roseville CA, USA
56 Tracks
13,400 Retarders



Roseville Yard, Roseville CA, USA
56 Tracks
13,400 Retarders

Note time separation between 
cars as they run down lead.



Roseville Yard, Roseville CA, USA
56 Tracks
13,400 Retarders



Roseville Yard, Roseville CA, USA
56 Tracks
13,400 Retarders



Beaumont Yard, Beaumont Texas
12 Tracks
1,560 Retarders
Built in 1998



Balmer Yard, Seattle Washington
12 Tracks
480 retarders



Settagast Yard, Houston Texas
840 Retarders



Turkmenistan
733 retarders, 
8 Tracks
(2013)



Turkmenistan
733 retarders, 
8 Tracks
(2013)



Matola Tippler Facility
Maputo,
Mozambique
(2011)



Matola Tippler Facility
Maputo,
Mozambique
(2011)



Luzhskaya, Russia
(2015)(J-4015S)



Luzhskaya, Russia
(2015)(J-4015S)



Luzhskaya, Russia
(2015)(J-4015S)



Joule Piston Retarder 

- Piston retarders are used to afford constant speed          
control throughout a classification yard, and to 
ensure soft low impact couplings in the 
classification tracks. (Typical Coupling speed is 
1.79 m/s (4.0 mph))

- The advantage is that all cars will travel at constant 
speed between switches, within ± 0.5 mph (± 0.22 
m/s) from the set speed.

- Classic clasp retarders employ a system of “catch-
and-release” and require very high crest gradients 
and long entry leads to accommodate the 
installation of clasp retarders.

- Piston retarders are easy to install.

- Piston retarders are easy to maintain. The piston 
retarders can be maintained without excessive loss    
to track operating time. Maintenance can be done 
between trim operations, or in tracks that are not 
being used, without disrupting the overall  flow of 
the yard.



- Piston retarder parts are small and can be stored 
in stock very easily and at low cost.

- Piston retarders does not require very advanced 
control software, as is the case with clasp 
retarders, to control it’s speed control 
capabilities. Regular yard switching software is 
all that is required.

- The piston retarders are completely self 
contained and no external software, hydraulic, 
or electrical control is required for the piston 
retarder’s operation.



Technical - Retarder

- The Joule piston retarder is able to “sense” the speed of a 
rail car due to the oil flow that is generated during the in 
stroke of the capsule. The stroking induces a flow of oil 
over the internal piston forcing the oil through the valves.

- The speed, or flow, sensitive valve will only be activated 
once the flow  generated by the in stroke is higher than the 
valve’s trip flow rate. Thus, a valve set to trip at 3.0 m/s 
(6.7 mph) will not trip if the car speed is below 3.0 m/s, 
and the capsule will merely stroke in without any 
significant resistance. This condition is referred to as idling. 
Therefore cars running at speeds below this trip speed will 
not activate the retarder and will remove as little as 50 
Joules per idling stroke.

- If the rail car travel at a speed higher than the trip speed 
then the valve will close and energy in the region of 1,100 
to 1,500 Joules will be removed from the car. This energy 
removal is the process by which the car is slowed down. 
This stroke is referred to as a retard stroke.

- The retarders can be set for speeds ranging from 0 m/s (0 
mph) to 3.30 m/s (7.5 mph), and energy extractions up to 
1,500 Joule. It is important to limit the end loads in order 
to prevent derailments due to wheel lift, which is caused 
by excessive end load settings.





Idle, Car speed below activation speed

Retard, Car speed above activation speed



- The retarder settings are calculated using a custom 
designed end load simulator that simulates the 
interaction between the rail car wheel and the capsule. 
The end load and stroke  is measured and recorded 
during the simulation in order to calculate the energy for 
a given trip speed. These settings are then applied to the 
valves in the piston on the hydraulic calibration work 
bench.

- The retarders work in a group to achieve the desired 
energy removal and the group size, installation position, 
and settings are determined by the gradient, car weight, 
car rolling resistance and other yard and car parameters. 

- The retarder consists of a housing that bolts to the rail 
and a capsule that fits into the housing. The capsule 
contains the piston assembly with the valving which is set 
for each application.



Technical – Yard

- The retarder density and position is determined by various factors such as.
- Yard Gradient,
- Car Rolling Resistance,
- Car Weight,
- Length of bowl tracks,
- Curvatures,
- Humping speed (Determines time separation),
- Etc.







Gradient acceleration with no retarders.
Black line = Loaded car, easy roller
Red Line = Empty car, bad roller.



- The following general rule apply for all yard design.

- Retarder quantity is a factor of max car weight and best rolling resistance, 

- and the gradient is a factor of the worst rolling resistance and min car 
weight.

- Lack of gradient will cause bad runners with high rolling resistance to stall  
prematurely.

- Low rolling resistance for heavy weight cars will increase the required 
quantity of retarders.

- The retarders has a minimal effect on the bad rolling empty cars as they 
normally travel at below the trip speed of the retarder, and are only 
affected by the idling energy.

- New Joules has it’s own proprietary yard design software that is used to 
calculate the optimal positioning and quantity of retarders for a given set 
of parameters.



- The yard’s track geometry, track gradient, and rail car parameters are entered into the program 
which then calculates the quantity and position of the retarders.

- The program then generates speed graphs for every track as well as positioning tables for the 
exact installation position on the track.

- The program also has an animation feature where a train can be built and humped through the 
yard.





V-Shape yard



V-Shape yard



Non V-Shape yard



Basic Technical Specifications

Many combinations of speed and energy settings are possible and are calculated 
based on the individual application and needs.

- Speed Settings = Typically ranging from 0 m/s (0 mph) to 3.30 m/s (7.50 mph)
(Most popular 1.79 m/s (4 mph) and 2.68 m/s (6.0 mph)) Speed    
setting can be adjusted for customer’s requirements.

- Energy Settings = Typically ranging from 900 Joule to 1,500 Joule
(Most popular is 1,100 to 1,280 Joule) 

- Rail Sizes = Typically vary from 48 kg/m to 65 kg/m, and 115 lb/yd to 136 lb/yd.
(Housings are designed and machined to properly fit any rail size.)

- Mounting Hole Sizes = 28 mm (1.125”)

- Mounting Hole Center Distance Between Holes (Pitch) = 88.90 mm (3.50”)

- Mounting Hole Center Distance From Crown Of Rail = 80 mm (3.15”)
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