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PIONEER MILLS 

INTRODUCTION 
 

Pioneer Oil Tools Ltd provides milling solutions to many otherwise insolvable fishing scenarios. 

Common applications include removing cement from around casing, gaining entry into buckled 

tubulars or dealing with junk that is lodged downhole in an attitude too difficult or too expensive to 

recover. At such times mills become an important part of any drilling engineer’s armoury, allowing 

junk, cement, etc to be effectively milled away and permitting operations to proceed. 
 

As can be seen from the contents table below, Pioneer incorporates a wide selection of mills as part of 

its standard product range. However, should there be a desire for a tool to suit a more specialised 
application, Pioneer’s designers are at hand to discuss and implement customer specific design 

features. 
 

CONTENTS 

Tool Pages 

JM Series Junk Mills 2-3 

JM HDS Series Speed-Cut Junk Mills  4 
JMS Series Three Piece Skirted Junk Mills 5 

RM Series Round Nosed Mills  6 
PM Series Pilot Mills 7-8 

TM Series Taper Mills 9 

TM HDS Series Speed-Cut Taper Mills 10 
WS Series Washover Shoes 11-12 

TC Alloy 13-14 
 

Pioneer mills feature robust construction and are typically hardfaced with Pioneer TC Alloy for a 

long operational life. After use, particularly sustained heavy use, the cutting structures may eventually 

need to be refaced. Pioneer Oil Tools would be happy to perform this service for its customers. 
Contact our sales office for details. 
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PIONEER JM SERIES 

 JUNK MILLS 

The PIONEER JM JUNK MILL series provides an efficient 
milling action that allows the removal of down-hole 

obstructions (such as packers, bit cones, etc) that may be 
irretrievable via junk baskets or grapple type tools. 

 

The blades are hardfaced with a layer of TC Alloy, 
providing a durable cutting structure capable of tackling 

demanding milling operations. In order to prevent a buildup 
of swarf around the blades, jetting holes supply constant 

circulation to the cut. The circulation also functions to 

regulate the temperature at the cut, minimizing the chance 
of overheating. 

 

JM series Junk Mills come in three main forms.  

 

� The economy model features radially inclined blades. 

 

�  The standard model comes complete with a fishing 
neck and blades that are both radially and axially 

inclined, for a superior cutting performance. 

 
� The standard plus wear pads, which provide 

stabilization while cutting. 

 

Standard Junk Mill 
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PIONEER JM SERIES 

 JUNK MILLS 

Standard Junk Mill with wear pads Economy Junk Mill 
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PIONEER JM HDS SERIES 

SPEED-CUT JUNK MILLS 

The PIONEER SPEED-CUT JUNK MILL series challenges 

existing speed barriers. An efficient milling action allows the 

rapid removal of obstructions (such as packers, bit cones, 
etc) that may be irretrievable via junk baskets or grapple 

type tools.  

 

The blades of Pioneer Speed Cut Mills feature sintered 

tungsten carbide inserts backed by TC Alloy, ensuring 
exceptional durability. If a sintered tungsten carbide insert 

becomes damaged the TC Alloy provides a tough backup 
cutting structure until the insert regains its cutting ability, a 

feature that appreciably extends the life of the mill. As a 

consequence it is possib le to sustain the high speed milling 

operations demanded by industry professionals in today’s 

time critical environment. 

 

Speed-Cut Junk Mill 
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PIONEER JMS SERIES 

 THREE PIECE SKIRTED JUNK MILLS 

The PIONEER JMS Series Mills are the consummate tools for milling inside casing or 

milling plugged or ruptured tubular junk. The tool is dimensioned so that the skirt 

passes over the mis-shapen pipe and over the fish, thus protecting the casing and 
ensuring that the junk mill keeps contact with the top of the fish.   The modular 

design of the 3-piece mill allows replacement of individual parts instead of totally 

discarding the tool. 
 

There are four options on the skirt, tooth type (illustrated), v-notch, wavy bottom and 

lipped guide, allowing the most appropriate skirt to be used. Both the junk mill and 

skirt are dressed with TC Alloy. 

 
The standard pin connection is API Regular but can be to suit customer’s request. 
 
 

How To Order 
 

When ordered please specify: 
 

� Dressed OD and ID of skirt 
 

� Size and weight of casing to be run through 

 

� Skirt option (tooth, wavy bottom etc.) 
 

� Top connection. 

 

SPECIFICATIONS 

Tool 
Series 

Max. 
Skirt 

O.D. 

Max. 
Skirt 

I.D. 

Top API Reg. 
Connection 

Fishing 
Neck 

Dia. 

Overall 
Length 

Approx. 
Weight 

(Lbs.) 

JMS 0350 3 1/2” 2 7/8” 2 3/8” 3 1/8” 46” 45 

JMS 0400 4” 3 7/16” 2 7/8” 3 3/4” 46” 70 

JMS 0450 4 1/2” 3 3/4” 2 7/8” 3 3/4” 46” 80 

JMS 0575 5 3/4” 5” 3 1/2” 4 3/4” 48” 110 

JMS 0700 7” 5 3/4” 4 1/2” 5 3/4” 47” 165 

JMS 0775 7 3/4” 6 1/2” 4 1/2” 5 3/4” 47” 220 

JMS 1075 10 3/4” 9 3/8” 6 5/8” 7 3/4” 59” 368 

JMS 1174 11 3/4” 10 3/8” 6 5/8” 7 3/4” 59” 417 
 

Three Piece 

Skirted 

Junk Mill 
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PIONEER RM SERIES 

ROUND NOSED MILLS 

The PIONEER RM Series of Round Nose Mills is  dressed with tungsten 

carbide alloy to provide a durable milling action.  The objective of the 

round nose feature is to allow entry into flattened, split or generally 
misshapen casing and progressively mill it out to its orig inal contour. 

 

All Pioneer mills are dressed with Pioneer TC Alloy (sintered tungsten 
carbide). 

 

The following chart details our current range of Round Nosed Mills. 
 

Tool 
Series 

Top API Reg. 
Connection 

Milling 
Dia Max 

Fishing 
Neck Dia. 

Overall 
Length 

Approx. 
Weight (Lbs.) 

RM0400 2 3/8” Reg. 4.000” 3.125” 18.000” 35 

RM0450 2 7/8” Reg. 4.500” 3.750” 19.250” 50 

RM0600 3 1/2” Reg. 6.000” 4.250” 21.188” 75 

 3 1/2” IF 6.000” 4.750” 21.438” 90 

RM0850 4 1/2” Reg 8.500” 5.750” 34.000” 230 

 
 

Round Nosed Mill 
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PIONEER PM SERIES 

PILOT MILLS 

PIONEER Pilot Mills are heavy duty tools specifically 
designed for milling ‘tubular’ fish e.g. washpipe, liner 

hangers, safety joints etc.   The mills are all supplied with a 

fishing neck as standard and stabiliser wear pads can be 

incorporated if desired. 

 
All Pilot Mills are dressed with Pioneer TC Alloy (sintered 

tungsten carbide) and are equipped with API regular pin top 
connections unless otherwise requested.  Sizes are available 

from 3 1/4” to 17 1/2” inches diameter as standard, larger 

sizes available on request. 

 

HOW TO ORDER 
 

Please specify when ordering :- 

 

� Blade Dia. Required. 
 

� Pilot Dia. Required. 

 

� Pin Connection. 

Pilot Mill 
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PIONEER PM SERIES 

PILOT MILLS 

SPECIFICATION 

Blade Dia. Range Pilot Dia. Range API Connection Fishing Neck Overall Length Approx Weight (Lbs.) 

3 1/4” – 3 7/8” 1 3/4” – 2 3/4” 2 3/8” Reg. 3” 12” 27” 38 

4” – 4 3/8” 1 3/4” – 2 3/4” 2 3/8” Reg. 3 1/8” 12” 27” 42 

4” – 5 3/8” 2” – 3 1/4” 2 7/8” Reg. 3 3/4” 12” 27” 115 

5 1/2” – 5 5/8” 2 1/2” – 4 3/4” 3 1/2” Reg. 4 1/4” 16” 38” 230 

5 3/4” – 7 3/8” 2 1/2” – 4 3/4” 3 1/2” Reg. 4 3/4” 16” 38” 235 

6” – 9 7/8” 4 3/4” – 6 3/4” 4 1/2” Reg. 5 3/4” 18” 42” 280 

9 7/8” – 17 1/2” 7 3/4” – 15” 6 5/8” Reg. 7 5/8” 18” 45” 520 
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PIONEER TM SERIES 

TAPER MILLS 

Standard Taper Mill 

The PIONEER TM Series of Taper Mills is dressed with 
tungsten carbide alloy to provide a durable milling action.  

The objective of the taper feature is to allow entry into 
flattened, split or generally mis-shapen   casing and 

progressively mill it out to its original contour. 

 
All Pioneer mills are dressed with Pioneer TC Alloy 

(sintered tungsten carbide). 

 

Economy Taper Mill 
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PIONEER TM HDS SERIES 

SPEED-CUT TAPER MILLS 

The PIONEER TM HDS Series of Speed-Cut Taper Mills 

reduces the time spent in remedial operations by allowing 

higher milling rates than conventional taper mills.  They 

provide an exceptionally durable and long-life milling 
solution for blockages caused by flattened, split or 

generally warped casing. The taper allows a damaged 
section of casing to be progressively milled back to its 

original diameter. 

 

Speed-Cut Taper Mills  feature rows of sintered tungsten 

carbide inserts, backed by a layer of TC Alloy. In the 
event that an insert becomes damaged, the TC Alloy 

provides a tough backup cutting structure until the insert 

regains its cutting ability.  

Speed-Cut Taper Mill 
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PIONEER WS SERIES 

WASHOVER SHOES 

Carbide applied to surface 

of Washover Shoe. 

Carbide Inset into 

Washover Shoe. 

Carbide inset into Washover 

Shoe and Flares out. 

Pioneer offers a range of Washover Shoes designed to mill away cement prior to retrieval operations or 

to release stuck downhole objects such as packers, spears, tubing, casing, etc whose OD is small enough 
to permit the passage of the Washover Shoe without interference. 
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PIONEER WS SERIES 

WASHOVER SHOES 

All Pioneer Washover Shoes feature durable cutting structures composed of TC Alloy. A selection of 

styles is illustrated but other configurations can be supplied on request. Connections can be cut to 

suit customer requirements. 

Carbide applied to teeth 
only. 

Carbide applied on OD 

and teeth only. 

Carbide applied to 

cutting edge only. 
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PIONEER TC ALLOY 

GENERAL DESCRIPTION  
 

Pioneer TC Alloy is a composition of sharp 

graded particles of tungsten carbide bonded 

with a high duty nickel bronze brazing alloy 

matrix. Specially developed for the oil 
industry, TC Alloy is particularly suitable 

for the hard facing of down hole milling 
tools.  The use of tungsten carbide combines 

maximum cutting efficiency with high-speed 

cutting/high wear resistance and there is 

litt le effect from the heat generated by 

cutting action. 

AVAILABILITY 
 

Pioneer TC Alloy is supplied in rod form making it convenient to use in any environment where oxy-
acetylene equipment is available.  To achieve the necessary bond to the tool being dressed it is 

necessary to use tinning matrix and flux.  The methods to be used are detailed in later paragraphs.  

The materials are available as follows :- 
 

ROD ROD ROD MESH SIZE 
DESIGNATION SECTION LENGTH 1/8” 3/16” 1/4” 5/16” 3/8” 

   (3mm) (4.5mm) (6mm) (8mm) (10mm) 

Grade 1 1/2” Round 18” * * * * N/A 

Grade 2 3/4” Wide 18” N/A N/A N/A * * 

Tinning Rod 1/8”, 3/16”, 1/4” 
Diameter 

18” & 36” Not Applicable 

 
 

TYPICAL USES FOR PIONEER TC ALLOY 

 

Pioneer TC Alloy may be used to dress all types of tools for the successful milling of junk which 

cannot be removed by conventional means.  Examples of these tools are milling shoes, junk mills and 

taper mills. 

 
Pioneer has extensive experience in the use and application of TC Alloy and would be pleased to quote 

for the manufacture or refurbishment of tools requiring hard facing.  Simply contact our sales office 

for further information. 
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APPLICATION PROCEDURES 

 

Pioneer TC Alloy is an easy material for any qualified welder familiar with brazing techniques to use 

and a successful bond will be achieved by adopting the following procedures. 
 

Applied to New Tools 
 
1. Ensure that surfaces to be hard faced are thoroughly cleaned. 

 

2. Place the tool in a suitable position – a small tool may be secured in a fixture, which will allow it to be 

turned. 
 
3. Pre-heat the area to be hard faced, including adjacent areas, to avoid the heat being drawn from the 

working surface.  Preheat temperature will vary depending on the section of the tool but a useful guide is 
that the metal be a cherry red colour. 

 

4. Apply brazing flux to the area to be hard faced and continue heating until the flux is clear and completely 
covering the area. 

 

5. Apply the tinning rod to the area.  Providing the heating is uniform across the area, as the rod melts the 

alloy will flow smoothly to give a uniform thickness, which should be approx.  1/16”. 
 

6. Having previously selected the correct grade of TC Alloy rod to allow the necessary build-up to be achieved 

in one pass, apply the matrix to the tinned surface and at the same time continue to maintain an even 
temperature across the area.  Avoid overheating the tungsten carbide particles, which may cause the 

particles to become brittle resulting in premature breakdown of the cutting edges.  If it is felt that the 
particles are not evenly spaced, they can be repositioned using the end of a tinning rod. 

 

7. Having completed the hardfacing, leave the tool to cool slowly. 
 

8. It may be necessary to grind the tool to the required shape and dimensions.  Remove any brazing 
slag/spatter from the tool. 

 
To Rebuild Existing Tools. 
 

Tools can be rebuilt to their original dimensions using Pioneer TC Alloy as follows :- 
 

1. Ensure that the complete tool has been thoroughly cleaned.  Any mud left will harden during the heating 

and become difficult to remove.  Dress off any irregularities caused by previous use. 

 
2. If the origina l hard facing has been completely worn away in any parts exposing the base meal of the tool to 

wear, it may be necessary to build up the base metal to its original profile prior to commencing the hard 

facing procedure.  For this operation, use an AWS-ASTM-E-6010 electrode or equivalent.  
 

3. Follow the same procedure as laid down for new tools to apply the Pioneer TC Alloy hardfacing. 

 

PIONEER TC ALLOY 
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