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Presenter
Presentation Notes
Welcome!  And thanks for being a part of this important presentation. By the end of it, you should have a good fundamental knowledge of the function and operation of pugmills and spreader boxes.Intro Mike--- Allow me to introduce myself. My name is Mike Salsbury. I have been a part of the VSS Macropaver team for 22 years. I have, in the past, carried many titles.  Today the title I hold is Parts and Service Manager. I have been involved in nearly every aspect of this operation and I am very happy that I now get to share that with you. 
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Maintenance 
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Outline 

Presenter
Presentation Notes
In this section of our presentation we hope to convey to you what a pugmill is, the parts that make up the pugmill and their function. We will also give you some useful information on the proper maintenance and care of this vital portion of the slurry seal/ Microsurfacing machine



What is a Pugmill? 

Metered Input From 
Paver 

Homogeneous 
Mixing 

Output to Spreader 
Box 

Primary Purposes 

Presenter
Presentation Notes
The pugmill is the heart of the slurry seal/microsurfacing machine. It is designed to perform 3 tasks. The first task is to receive the aggregate, emulsion, water, fines, and additives in the correct proportions from the machine, according to the predetermined mix design. These are metered into the pugmill in a continuous operation controlled by the operator. This material is simultaneously mixed using a paddle type dual auger mixing chamber to achieve a homogeneous mix before outputting the mix to the spreader box. This output is directionally placed into the spreader box using a material diverter fixed to the outlet of the pugmill. The rate of output is controlled by the operator as needed for proper dispense rate into the spreader box.   



Process Schematic  

Presenter
Presentation Notes
In this process diagram you will see where the pugmill fits into the process. At the inlet end of the pugmill, the metered materials are dispensed into the chamber of the pugmill. These materials are fed in specific quantities according to the mix design and verified through the calibration process. The process is controlled by the operator and is a continuous or semi continuous process. The pugmill mixes the materials to a homogeneous slurry and simultaneously conveys the material to the outlet or material diverter. The material diverter allows the operator to release the slurry evenly into the spreader box. The spreader box then applies the material to the surface of the road.



• Chamber where materials are mixed 
• Structure /Frame for working parts of pugmill  

Shell 
• Mixing material homogeneously 
• Conveying material toward outlet 

Paddles/Shafts 
• Transferring power to the auger shafts 
• Keeping paddles timed for consistent mixing  

Gearbox/Gears 
• Converting hydraulic force to radial force Drive 
• Delivering metered materials to the pugmill Inlet Hopper 
• Expelling material from the pugmill 
• Diverting material to needed area of box  

Outlet/Diverter 

Part Purpose 

Presenter
Presentation Notes
The parts shown here are the required components of a pugmill. In the following slides we will go into detail on the function of each of these parts.



 
 

 
 

 
 

Presenter
Presentation Notes
The shell is the chamber that holds the precisely dispensed aggregate, emulsion, water, fines, and additive during it’s journey to the spreader box. It also serves as the structure for the pugmill. The shafts and gearbox are supported from the rigid plates that form the front and rear of the pugmill. The shell is built in such a way that there is minimal clearance between the paddles and the inside of the shell to prevent excessive build up during operation. The inlet hopper and outlet diverter are bolted to this structure and become integral to it. The lid is removable from the top to ease cleaning and maintenance. The pugmill is easily removable from the unit for more extensive service and repair.



 
 

 
 

Presenter
Presentation Notes
These are 2 examples of a typical dual shafted pugmill. The upper style has bolt on wear tips that can be easily replaced when worn. The paddles are fixed to the shaft. The lower example has bolt on paddles that are hardfaced for longevity. Both types of shafts are sealed where they penetrate the shell by an internal slinger ring inside the mixing chamber and an outside seal to protect the bearings from contamination. The job that is done is the same in all pugmill designs. Their duty is to mix the incoming materials while moving the mix to the outlet. The paddles cross paths for maximum mixing efficiency.  The shafts must be linked together through mechanical means so that they do not hit each other and to insure that a complete and homogeneous slurry is the final product.



 
 

 
 

Presenter
Presentation Notes
The gearbox both supports and protects the gears and hydraulic motor. The two shafts are timed so that they do not have interference with each other. Power is transferred from the motor or motors to the two shafts. Timing can be adjusted for special applications or situational anomalies. The paddles are angled to provide flow toward the outlet.



 
 

 
 

Control Valve Hydraulic Motor 

Presenter
Presentation Notes
This system consists of a hydraulic pump, a valve, and a motor. The hydraulic pump creates pressure for the system. The valve proportionately diverts the oil to the motor. Depending on the position of the valve, the motor will speed up or slow down and also turn in either direction. The hydraulic motor converts hydraulic power to radial power to turn the shafts. The shafts in turn mix and move the material. In the version shown here there are also 2 sensors. These sensors, 1 hydraulic pressure sensor and 1 speed sensor, are monitored by the computer to insure that the pugmill does not become plugged by the materials during operation. 
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Presenter
Presentation Notes
The inlet hopper, shown here, is where all of the metered materials enter the pugmill. Shown above is one configuration that is enlisted to facilitate this process. The requirements are that the material must be delivered in such a way that the mix design is consistently adhered to during the start and stop cycles of the machine and also during continuous operations.



Functions 
 

 
 

 
 

Rubber Diverter 

Steel Diverter 

Presenter
Presentation Notes
The outlet/diverter is designed to make the transition from the pugmill to the spreader box. The material is released from the pugmill and flows down the shute. The rubber diverter is pulled from the bottom corners to make the material flow to the left, right or center at the operators command. The steel diverter uses a steel plate to divert the mix to either of two outlets, also directed by the operator.



1. Drive Gear 
2. Motor 
3. Bearing 
4. Drive Plate 
5. Driven Gear 

6. Seal Plate 
7. Slinger Ring 
8. Paddle Tip 
9. Driven Shaft 
10.Drive Shaft 

Serviceable Components 

Presenter
Presentation Notes
In this slide we see the serviceable parts that make up the pugmill. Due to the abrasive nature of the aggregate and the properties of the chemicals used, the pugmill gets a lot of abuse. Keeping a close watch on some of the high wear items and making sure the seals are functioning will help to insure that you do not have lost time due to breakdowns. Yearly overhauls on the entire pugmill should be an expected part of the servicing process. 



• Clean out excessive 
material from pugmill 
 

• Clean diverter rubber or 
diverter box 
 

• Inspect bearings and 
paddles for possible 
problems 
 

• Check  seals in housing for 
excessive leakage 
 

• Check  hydraulic motor 
and hoses for leaks 
 

• Repair  any issues 
discovered during 
inspection 
 

• Grease bearings 

 

Presenter
Presentation Notes
Making a daily ritual out of inspecting and maintaining the pugmill can save costly downtime and save extra cost in parts in the long term.



• Remove and disassemble 
pugmill 
 

• Pressure wash or sandblast 
shell and augers. 
 

• Inspect bearings and paddles 
for signs of wear or breakage 
 

• Inspect shell and gearbox for 
signs of excessive wear  
 

• Check slingers and outer 
seals for damage 
 

• Check  hydraulic motor and 
hoses for leaks 
 

• Repair  any issues discovered 
during inspection 
 

• Reassemble and reinstall 

 

Presenter
Presentation Notes
A full teardown and rebuild is the best way to insure that the machine will run problem free during the season. Carefully checking components for signs of failure will keep repair costs at a minimum.
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Presenter
Presentation Notes
A spreader box applies material from the slurry seal or microsurfacing machine to the road surface at a specific design parameter. 
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Presenter
Presentation Notes
While there are many varieties of spreader boxes, they all have some things in common. In this frame we see some of the typical parts of a spreader box. I will explain what each part is and the purpose that they are designed to accomplish.The Texture Flap for the Microsurfacing Box is an adjustable rubber screed designed to finish the surface and leave the mat with a clean and even visual appearance. On the standard slurry seal box this is accomplished by dragging a mop made of burlap over the surface behind the primary screed.The catwalk, or platform, is made to gain access to the screed adjustments and Texture flap adjustments while operation is in progress. This is normally accompanied by a handrail and other safety features that are built to protect the worker from falling or getting too close to the moving parts of the box.The frame is the structure of the box. It also serves as a reservoir to hold the material after the mix exits the pugmill and before final placement on the road. Normally, when you increase to a thicker mix the frame of the box is required to be heavier and more rigid. This will be a major factor when determining what box is required for the job.The Primary or Main screed is responsible for depth control. This is achieved by a special screed rubber. The depth is determined by the amount of pressure applied to the material exiting the box. The adjustment is made by changing the relationship between the skis and the frame of the box.The box lift chains are used to lift the box from the surface. This is required for transportation on the job site and also for repositioning during the application process. The Microsurfacing machine has a frame that is actuated by hydraulic cylinders that serve as the lift device. The mounting position of the chains on the box are usually adjustable or multi position so that multiple box configurations can be achieved.The screed adjustments regulate the relation between the skis and the screeds. This is achieved in different ways depending on box design. It is a desired attribute to have these mechanisms easily adjustable while work is being performed. The standard adjustment points are 1 left ski adjustment, 1 right ski adjustment and 1 center ski adjustment for the main screed with 1 inner ski on each side (for overlap joints). The secondary screed has individual adjustments left, right, and center.Some boxes have augers installed. These help with moving the material to the correct areas in the box for a consistent finished product. In Microsurfacing applications, dual augers are preferred so that the material is agitated while in the frame to keep the mix homogeneous. The Augers are powered by hydraulic motors using the Microsurfacing/slurry seal machine’s dedicated box control circuit. This circuit is made though quick disconnect couplings on the box that mate to the machine.The front screed is used to create a seal on the front of the box to prevent material flowing from the box toward the direction of travel. Without this seal, material would be unable to be contained in the frame of the box.The skis are the part of the box that supports the frame and all of the parts attached to it. They are the zero level from which the box is adjusted. Wear is combated by using a hardened steel plate or a hardfaced mild steel plate in their construction. The material edge is defined by the width between the outer skis. These need to be regularly inspected and repaired or replaced when necessary. The side shift is the means by which the box is moved at right angles to the microsurfacing/slurry seal machine. It is used to keep the edge of the surface consistent with the road edge or seam. This is achieved by different means by different manufacturers. On some machines, there is a fixed point on the box that is connected to a rigid bar. This bar is then connected to hydraulically actuated mechanism on the microsurfacing/slurry seal machine. On other machines the drag bar or drag chain mount points move by hydraulic force causing the box to move side to side. This movement is controlled by the operator from the microsurfacing/slurry seal machine.The drag links or drag chains are used to keep the box at a specific distance in relation to the microsurfacing/slurry seal machine. The box is connected to the machine in such a position that the pugmill delivers material into the box at the correct location.



  

  Microsurfacing 
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Rut Filling 
 

Expandable  
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                 8’ – 13’ 

Presenter
Presentation Notes
Spreader boxes are designed to suit the needs of the job. Variations in surface condition, material being applied, job space constraints, and material usage restrictions, can all play a part in choosing the box that will be best for the project. In the next few slides we will go over the benefits of the various box types and the determining factors that apply.



  

Rut Filling 
 

Presenter
Presentation Notes
The Rut Box is designed to replace the material that has been pushed away from the heaviest traffic areas by the tire load of the vehicles driving on the road. These ruts are normally found on hiways with a large amount of truck traffic. The benefit of this process is that it provides a new surface that matches the original profile of the road. This will decrease steering pull and water puddling in the rut making the road considerably safer for all who travel on it. This process may be followed with a normal layer of slurry seal or microsurfacing to complete the resurfacing.



  

  Microsurfacing 
        8’ – 14’  

Presenter
Presentation Notes
The Microsurfacing box is designed for the application of microsurfacing. This material requires a greater adjustability and a heavier more rigid frame due to the stiffness of the mix. It is also necessary to use a dual auger layout to facilitate the need to agitate the mix during application. This box is ideal for the thicker applications normally used for high traffic areas or severe climate conditions. The use of a secondary screed or ( texture flap ) helps to keep the final surface texture consistent and visually appealing. This box is adjustable width but must be adjusted manually. 



  

Expandable  
Microsurfacing 

8’ – 14’ 

Presenter
Presentation Notes
The Expandable Microsurfacing Box is ideal for applying material on uneven lanewidth roads. The ability to change width on the fly makes this a must for contractors that have a variety of required dimensional coverage areas.  It also has the ability to cover smaller turnouts that would require a secondary pass with a standard microsurfacing box. The biggest benefit that this type of box can give the contractor is the ability to keep overlap joints to a minimal size thereby saving material costs and keeping the finished surface consistent. 



  

            Slurry Seal 
                 8’ – 13’ 

Presenter
Presentation Notes
The standard slurry seal box is designed for slurry seal applications. It is lighter and less cumbersome than the microsurfacing boxes. Due to slurry seal being thinner and slower setting than Microsurfacing, this box can be operated with or without augers. These boxes are only suitable for slurry seal. This design is adjustable from 8’ to 13’ manually. 



 Box width adjustment 
 

 Primary screed 
 

 Secondary screed 
 

 Auger adjustment 
 

 Box Fill Level 
 

 Inner ski adjustment 
 
 

Presenter
Presentation Notes
The next section will be dealing with the Box settings and what each adjustment is supposed to control. There are many variations in box design but I will focus on the standard adjustments that are similar on most boxes.



 Manual 
Adjustable 
 

 Expandable 
on the fly 
 

 Fixed width 

Presenter
Presentation Notes
There are 3 basic configurations for adjusting the width of spreader boxes. The first and most common is the manually adjustable box. This box requires disassembly and removal or addition of pieces in order to set the width. It is normally done prior to job start up as it is time consuming and the box must be clean in order to access hardware. The second type is the Expandable on the fly type box. This box is designed to be adjustable at command by the operator or crew. These boxes have great advantages in many applications. They can adjust to match lane width differences and change width on consecutive passes to limit overlap. They do however require a bit more effort in cleaning and upkeep than a manually adjustable or fixed width box. The fixed width box is non adjustable and is built at a specific width.



 Measure total 
street width 
 

 Assess number of 
passes required 
with minimal 
overlap 
 

 Set box width  
      to optimize 

material usage 

Keep passes uniform width 

Presenter
Presentation Notes
Spreader box width is the determining factor in how wide of a pass that the paving machine makes. This is normally determined by how wide the complete surface to be paved is. The operator or job coordinator then assesses the number of passes and the pass width that will be optimal for the complete coverage of the road with a minimal overlap. Some other factors to be considered are turnouts, intersections and gutter or drainage areas that may interfere with consistent, straight passes.



Primary Screed 

Primary Screed Adjusters 

Presenter
Presentation Notes
The primary screed is the mechanism that controls material depth. This is located at the rear of the box material chamber. It is adjustable in 3 places in relation to the skis. The screed is a rigid structure that holds a rubber. This rubber spreads the material onto the road surface. By adjusting the downpressure on this rubber, the material depth can be controlled.



Too Much Pressure 

Scrapes material off surface 

Presenter
Presentation Notes
If too much pressure is applied, the larger stones in the mix will become trapped inside the box chamber and will not allow the mix to be passed through the screed. This will cause the finished surface to look like this. 



Not Enough Pressure 

Material is too thick and inconsistent 

Presenter
Presentation Notes
If too little pressure is applied the material will flow out of the box in an uncontrolled manner. This will result in the finished surface being wavy and inconsistent.  In extreme situations the emulsion may float on top of the rock causing the surface to gloss over and become slick to traffic. It will also be more likely to push out and rut if heavy traffic uses the roadway.



Correct Pressure 

Uniform layer / Good finish  

Presenter
Presentation Notes
When the screed is set correctly, the surface will be homogeneous and consistent.



Texture Flap Height Adjusters 

Texture Flap / Secondary Screed 
 

Texture Flap Angle Adjusters 

Presenter
Presentation Notes
The secondary screed or texture flap give the surface it’s final finish. It is used to smooth over the material and create a visually appealing final product. The texture flap is adjustable in angle to the surface as well as downpressure. The angle is adjusted at the pivot that connects the assembly to the box. The downpressure is adjusted in 3 places across the width of the box.  



Too much pressure 

Removes material and causes inconsistent mat 

Presenter
Presentation Notes
Too much pressure can remove material from the surface and change mat thickness. It can also result in pushing material over the edge line creating clean up issues in gutters and inconsistent edges and joints.



Not enough pressure 

Causes streaking and lumpy or glossy finish 

Presenter
Presentation Notes
Not enough pressure can leave the finished surface streaky, lumpy or glossy.



Just right 

Consistent mat and good surface texture 

Presenter
Presentation Notes
If the texture flap is adjusted correctly, the finished mat will be consistent and look great.



Presenter
Presentation Notes
For slurry seal a burlap mop is pulled behind the box to complete the surface texture. In some cases this is used in Microsurfacing as well. Sometimes both the rubber and the burlap are used together.



 Drive Coupling 
 

 Inner Hanger 
 

 Ground Clearance 

Auger Adjustment 

Auger Adjustment 

Presenter
Presentation Notes
Augers are typically adjusted to keep a minimal amount of unagitated space in the material chamber This is required so that the Microsurfacing mix does not set up in the box and disrupt application. In the slurry seal box, the augers are adjusted toward the bottom of the mix chamber to convey material where needed inside the box



Presenter
Presentation Notes
The level of material inside the box directly effects how much material is pushed out of the primary screed. The ideal material level is enough that the primary screed is always covered but not so much that the box floats or material spills over the chamber. The less that is kept in the box, the easier it is to run the material out of the box at the end of the pass. If the fill level is consistent, the primary screed will consistently release the same amount of material. 



Inner Ski Adjustment 
Lift outer ski to 
minimize damage to 
existing pass 

Presenter
Presentation Notes
The inner ski is designed to relieve pressure on the outer ski when joining passes. When this is done, the softer material on the first pass will be protected from the full weight of the box being dragged on top of it and the joint will be less pronounced.



  

Maximum ½” or 
12.5 mm 

Presenter
Presentation Notes
A scratch course is achieved using a steel strike off in place of a rubber screed. It is commonly used as a leveling layer prior to normal resurfacing to fill the ruts and inconsistencies in the existing surface. 



Secondary Strikeoff 

Primary Strikeoff 

Presenter
Presentation Notes
The rut box has 2 rigged strikeoffs to control the finish profile of the repaired rut.



  Primary Strikeoff 

Secondary Strikeoff 

Presenter
Presentation Notes
The primary strikeoff deposits a stack of material into the rut and across the span or the rut at a rough hight.The secondary strikeoff finishes the fill to the correct level to complete the pass. The completed layer is 1/8 to ¼ above the road surface.
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 Box 

Controls/Main 
Start Control 

 Auger Controls 
 Material 

Metering 
 Spread Rate 

Calculation 
 

 

Presenter
Presentation Notes
Here, we will show how the controls for the spreader box work and what to expect when manipulating each of them.  Keep in mind, there are various manufacturers of Microsurfacing equipment, and the specific nature of each manufacturer’s control system may vary some.  We will go over what we do at VSS Macropaver, and you can get a feel for the needs any other control system would likely support in their own way.



 
 

Side Shift Lever 
 

Material Diverter 
(side to side) 

 
Box Lift 

(forward and back) 

 
 
 
 
 

Main Start on/off 

Presenter
Presentation Notes
- Operations for Up/Down, left/right, and pugmil material diverter as well as main start of the mix output are handled from the joystick control system which is mounted directly in front of the box.  It is integrated in an easy use system that keeps the operator facing the material being applied in the box.



Auger Speed Control          Auger Directional Control 

Presenter
Presentation Notes
Speed control and direction of box augers are accessible from the operators panel without having to divert line of sight from the spreader box. 



Presenter
Presentation Notes
Materials are metered from the operators station. This monitoring system is easily viewable while operating to insure the final product meets job specifications. Alarms are displayed here to insure consistent material output to the spreader box.



 Aggregate Type 
 Type I (Slurry) 
 Type II (Slurry) 
 Type III (Slurry) 
  

 Suggested Application Rate 
 8 – 12 lb/yd   (4.3 – 6.5 kg/m ) 
 10- 18 lb/yd   (5.4 – 9.8 kg/m ) 
 15 – 22 lb/yd   (8.1 – 12 kg/m ) 

2 

2 

2 

2 

2 

2 

Presenter
Presentation Notes
These are the suggested application rates of slurry seal. Depending on surface conditions these numbers will be expressed in a range of acceptable rates. 

http://www.duncor.ca/wp-content/uploads/2010/01/New-Picture-2.png


 Aggregate Type 
 Type II (Micro) 
 Type III (Micro) 
 

 Suggested Application Rate 
 10-20 lb/yd    (5.4 – 10.8 kg/m ) 
 15 – 30 lb/yd (8.1 – 16.3 kg/m ) 

2 

2 2 

2 

Application Rate is the weight per area on the road 
  Pounds / square yard (kilograms / square meter) 
     This is established by spreader box width & height 
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Presentation Notes
These are the suggested spread rates for microsurfacing. Notice that Microsurfacing can be applied at a greater rate due to the material design and emulsion type.



Presenter
Presentation Notes
Spread rate is calculated either by the computer or by the calculations made by the operator. The computer tallies spread rate by taking readings from the calibration numbers that are entered into the computer before the job starts and keeping count of the amount of material expelled from the machine. The operator inputs the box width into the computer interface. The ground speed sensor keeps track of the distance traveled. The computer then calculates the spread rate of the pass that has been put down. The computer can also keep this information stored for later retrieval.



• SR = spread rate or application rate 

• Typical units are pounds per square yard or kilograms per square 
meter 

• Agg. lbs per count   (from calibration calculation) 

• Agg. Counts  (read off the slurry machine) 

• BW = Box Width  (measured) 

• LOP = Length of Pass  (measured) 

SR = Agg. lbs/count x Agg. Counts 
BW x LOP 

Presenter
Presentation Notes
This is the calculation method for spread rate using the manual approach.The machine is calibrated for the materials being used. The counter reading is taken from the meter before the pass. The pass is made. The counter reading is taken from the meter at the end of the pass. The pass is then measured for total width and length and multiplied to give total square area. The weight per count established during calibration is multiplied by the total number of counts tallied during the pass. The calculation is displayed here at the bottom.



Presenter
Presentation Notes
Keeping your spreader box clean and in good repair is a critical part of the slurry seal/ microsurfacing process. Failing to do so can result in huge problems on the job. Some of the possible issues that can arise are: lost time due to breakdown, poor or inconsistent final surface, bad edges or overlaps, frequent stop and start joints on passes due to plugging, difficulty in keeping consistent spread rate causing cost overruns to the job.



 
 

Texture Flap Rubber 

Primary screed Rubber 

Inner Auger Bearings 

Augers 

Hydraulic Motors 

Hydraulic Cylinders 

Front Seal Rubber 

Slide Inserts 

Inner, Outer, and Center Skis 

 



 
 

Texture Flap Rubber 

Primary screed Rubber 

Auger Bearings 

Augers 

Hydraulic Motors 

Hydraulic Cylinders 

Front Seal Rubber 

Inner, Outer, and Center Skis 

 



 
 

Burlap Mop Bar 

Primary screed Rubber 

Auger Bearings 

Augers 

Side Seal Rubber 

Hydraulic Motors 

Front Seal Rubber 

Outer, and Center Skis 

 



 
 

Hydraulic Actuators 

Height Adjustment Cylinders 

Inner Auger Bearings 

Augers 

Hydraulic Motors 

Skis 

 



 

• Disconnect box  

• Remove/clean rubbers 

• Clean auger sections 

• Clean material chamber 

• Check and grease bearings 

• Clean and grease sliding  rails 

 

 

Presenter
Presentation Notes
Daily cleaning and inspection of components can prolong the useful life of the box. It is preferable to do this at the end of the workday so that the material does not fully cure before cleaning is attempted.



 
 

 

• Remove/clean rubbers 

• Clean auger sections 

• Clean material chamber 

• Check and grease bearings 

• Clean and grease sliding  rails 

• Check skis for signs of wear 

• Check auger motor seals for leaks 

• Check cylinders and hoses for leaks 

• Check drag links and chains for wear 

• Check augers for wear/damage 

 

 

Presenter
Presentation Notes
Weekly cleaning and inspection of working components will keep the machine running efficiently for the next cycle and will help to facilitate longevity in the equipment.



 
 

 

 

 

 

Presenter
Presentation Notes
The yearly maintenance on the box is the most critical thing you can do to keep it in working order for the next season. It is recommended to do a complete disassembly, cleaning, and repair to all components as necessary. The general idea is to put the box back to a state that is as good as new so that it will be reliable for the entire season without any downtime. A bit of time in the off season can save huge headaches during the busiest times.



 What we have covered: 
 

 Pugmill 
▪ Operation 
▪ Design intent 
▪ Maintenance 

 

 Spreader Boxes 
▪ Types of Boxes 
▪ Operation 
▪ Adjustment 
▪ Spread Rate 
▪ Maintenance 
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