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Carbide Tips:
•  Pre-tinned or 

CTR treated
• Custom grinding
• Variety of grades
• Standard portfolio

Stellite® (Cobalt Alloy)
• Triangle tips & rods
• Trap & diamond rod
• Euro-style tips
• Strob rod
• Spooled wire

Success. In your world it’s measured in board feet and 
recovery rates. To keep you running more profitably, 
trust PETROGLIDETM Saw Guide Oil. PETROGLIDE is 
made from the purest base oils and specialty additives 
that provide optimum tackiness and less wash-off for 
better lubricity between saw blades and timber. That 
means reduced oil consumption and downtime, and 
increased energy efficiency. Its extreme pressure 
properties also minimize saw deviation and maximize 

recovery rates. And profitability.

For more information about 
PETROGLIDE, call 1-866-335-3369.

The saw guide oil that cuts downtime. 
Not profitability.

TM Owned or used under license. 

Increase recovery rates and 
minimize downtime with PETROGLIDETM.

Dimensions: Three dimensions are critical for successful guide operation:

1.  Thickness of Clamping Area: The tolerance should be, at most, 0.0005 inch to avoid stacking 
errors in gangs with many guides. 

2.  Thickness Across the Pads: This dimension controls the clearance between the saw and the 
guides. Inconsistent gaps results in some saws being better supported, but a more important 
issue is that the lubrication fluid will flow to the guides with larger gaps, resulting in other 
saws being starved of lubrication. 

3.  Pads Centered on Clamping Area: Critical for vertical double arbor machines or other ma-
chines where the same guides are used on both arbors. For other machine types, it is still a 
good idea to center the pads on the guide arms to avoid confusion when checking guides on 
a surface plate.

Flatness and Parallelism:

1.  Clamping Surfaces: The two clamping surfaces need to both be flat and parallel. If the clamp-
ing surfaces are bent or have a taper, then the target sizes and guide clearances will not be 
correct. Furthermore, a bend in the clamping area will allow the guide to rock, which creates 
an intermittent problem and creates an opening for lubrication to escape. Nicks and burrs 
can create the effect of a bent guide.

2.  Guide Pads: The surfaces of the guide pads must also be flat and parallel in order to maintain 
a uniform gap. The pad surfaces must also be parallel to the clamping surfaces to ensure 
the saw is aligned parallel to the feed system and square to the arbor. Parallelism, therefore, 
needs to be checked both along and across the guide.

Due to the high chance of dirt affecting any of the measurements listed below, do not make a 
decision about a guide on one measurement or even one type of measurement. 

Micrometers: Use to frequently check pad thickness, and less often to check wear of the 
clamping area.

Granite Surface Plate: The most accurate 
and comprehensive method to check guides 
is to use a granite surface plate. All of the 
measurements (parallelism and the step from 
the clamping area to the pad) are done with a 
dial indicator mounted on a base. The step can 
also be measured with feeler gauges, or a taper 
gauge.

The main drawbacks to using the granite 
surface plate is that it requires a high level of 
cleanliness to avoid a small piece of grit affect-
ing the measurements and the procedure is slow. 
However, there are some other tests and checks 
that provide an indication of guide quality.

Filing Room Test
1.  Plate Test: Clamp two guides in a jig then run a sample plate between. Getting a feel for 

how tight the plate fits it important because even thick guides can flex. A plate with 0.003 
inch clearance should have no resistance. With a 0.003 inch shim added, there should be 
significant drag. Another method is to directly measure the gap with a taper gauge.

2.  Complete stack assembly: Clamp a complete set of guides together with a plate between 
each. This will detect pinching or slaying difficult to detect with only two guides.

In-machine Tests
1.  Rattle test: Should be able to just move the saw plate. 

2.  Clearance measurement: Try to insert a 0.002 inch feeler gauge between all guides and all 
edges that can be reached. Do this test with and without lubrication on.

3.  Bubble Test: Should see uniform bubbling on all guides 
before saws are started. Generally a mist should be visible 
around the saws when the saws running.

Crashed Guides – Repair or Discard? 
Other than surface wear of the clamping area, the reasons to 
discard a guide arm are:

1.  The clamping area is the weakest part of the guide arm. It 
is common that there is a bend here that will cause uneven 
saw clearances since the error will be greatly magnified 
at the pad end of the guide arm. The bend will show up 
when the guide is tested on a granite plate, or with a short 
straight edge. Due to the magnification effect, consider removing the guide from service if 
the bend is more than 0.001 inch

2.  A bend in the body of the arm is not critical since guide dressing hides the problem. 
However, if the guide arm is bent too far the cutter may hit machine screws or the pocket 
depth will be insufficient on one side. 

The guide lubricant has three purposes: reduce 
the force needed to drive the saw through the 
guides, reduce wear of the guide pad and saw, 
and remove heat from the saw plate. The pur-
pose of the lubrication system is to ensure that 
the correct amount of lubricant is delivered to 
all guides. The lubricant is generally a mixture 
of water, oil and air. 

Water is a lubricant in that it re-
duces friction, but its main contribu-
tion is to remove heat from the saw. 
This is the reason that water flow is 
increased when the saw is in the cut 
and for a short time after the cut is completed. Some systems also have a 
manual flood. While more water would appear to be better, more water in 
the sawdust or in the basement is to be avoided.

Oil protects the guide and saw surfaces when the contact pressure be-
comes high. It is important that the oil is well mixed into the water, either 
in a mixing chamber or as a miscible oil, so that it is evenly distributed 
to all the guides and does not clog the lubrication lines. Guide oil is quite 
viscous, so increasing amount of oil increases the force needed to push 
the saw through the guides, and some of the energy goes to heating the 
saw. Oil also minimizes rust.

Air reduces the overall viscosity of the lubricant, helps to mix the oil in the 
water, and helps to move the mixture through the lines. Some lubrication 
systems do not include air because it interferes with flow control and flow 
balancing. Recent research at FPInnovations shows that air does not pres-
surize the pocket and may cause water and oil to be prematurely blown 
out of the guide. A separate air system is needed to blow out the lines.

The lubrication system should have flow meters to measure the amount of water 
delivered. Without flow meters it is difficult to accurately adjust the flow, but more 
importantly, there is no way to know if lines are clogged, flow valves are wearing, 
there are leaks or broken lines, or check valves are failing. The new lubrication sys-
tems that actively control flow eliminate the need to manually adjust the flow, but so 
far, there is no control on how much fluid leaves each guide. The method of control-
ling the flow to separate zones of guides helps with lubrication distribution, but there 
remains the challenge that uneven guide gaps and clogged lines can still result in 
some guides not getting enough lubrication.  

Saw guide safety 

4 Lifting heavy guides or placing in awkward positions and pad changing can cause repetitive strain 

4 Use carts that hold the guides at waist height to avoid having to bend or to reach 

Guide Care and Maintenance

4 Remove burrs and nicks by lightly honing the surfaces     4 Clean lines and orifices

4 Scrape off Babbitt specks “plated” to the surfaces. 

Aluminum vs Steel Guides Arms

For thick guide arms, aluminum is good.  However, for thin or long arms stay with hardened 
steel, which has three times the stiffness and the strength to avoid permanent bending.

 Clamping zone

Must be perfectly flat to ensure:

1. Lubrication tightness (avoid leakage)

2. Stiffness

3. Size and gap control

Thickness tolerance  ±.0005 inch or 
less -critical for double arbor machines 
to avoid mismatch (step) between top 
and bottom saws, especially if there are 
many guides stacked together.  

Guide handling and storage

Use racks and carts to avoid creating nicks and burrs .

When changing guides, prevent debris from getting 
between the guides or into the lubrication lines.

4 Thoroughly clean guides with water spray before 
  releasing the guide clamp. 

4 Thoroughly clean guides before dropping back down

Guided Circular Saws

Saw Guide Quality

Quality Control

This 2017 Sawguide edition of the Feeds & Speeds wallchart was compiled by 
Bruce Lehmann, P.Eng., Ph.D. , Ahmad Panah P.Eng., Ph.D. and John White at 
FPInnovations, Sawing & Machine Performance Group, using a number of sources 
and independent research through FPInnovations.  Bruce can be reached at (604) 
224-3221 or E-mail Bruce at Bruce.Lehmann@fpinnovations.ca  Ahmad at Ahmad.
Panah@fpinnovations.ca and John at John.White@fpinnovations.ca 

Guide Shaft: Must be straight or guides will pinch or splay apart. It must be close to cutting area as possible to best 
support saw in cut. The guide support should be as close to the cutting zone as possible so that the guide arms are short 
and stiff. Long guide arms will flex, affecting clearances, and are more easily permanently bent.

Spacers:  It is not best practice to use spac-
ers because it will be difficult to maintain good 
tolerances.  However, they are useful if there is 
a need to change target sizes, but cannot justify 
a new set of guides.  It is critical to ensure no 
debris is trapped when assembling, and best if 
thick enough to ensure flatness: shim stock is 
not a good option.  Bolting the spacer to guide 
arm reduces chance of trapping debris.

      Lands:  

•  Sides: At least ¾ inch wide

•  Top & bottom: about ½ inch wide

•  Curved to follow the arc of the saw, 
which keeps the lubrication in con-
tract with the saw.

Pocket: Pocket reduces friction due to reduced contact area.  The volume 
acts somewhat of a reservoir, but the pocket is not pressurized

Open guide:  removing the bottom land shows good cooling capacity and 
allows debris to fall out

Orifice Design:  To maximize the ability of the water to cool the saw and minimize the amount 
of water needed it is important that the lubrication is introduced on to the lands

• A tear-drop shape directs water onto the land.  Tapering the depth  eliminates a place for 
 dust to get trapped.

• An option, is a small passage from the bottom of the orifice to pocket allows debris to  
 move into the pocket, keeping orifices open and reduces air pressure at the orifice which 
 limits the air from blowing water out of the edge of the guide.

     Clearance Gap:

Ideally, the clearance between the saw and the guide pads would be as small as possible since this 
would result in the most support for the saw and reduce the amount of guide water used.  However, the 
factors that control the size of the gap are: flatness of the saw plates, variations in the saw plate thick-
ness, and variation in the guide pad thickness (at the clamping and pad areas).  Trying to reduce the 
guide clearance without accounting for the variations will result in guides that are too tight for the arbor 
to start.  Typical total gaps (sum of gap from both sides of the saw), based on average variations in saw 
plate and guide dressing, are in the range of 0.003 to 0.004 inches.  Larger gaps result in difficulties in 
balancing lubrication flow to all the guides and more likelihood of debris getting into the pads.

Debris:  Climb-cutting 
saws run out of guide into 
the wood, which reduces 
debris pulled into the 
guides.  This is a very 
important detail for vertical 
arbor gang saws  where 
sawdust and shims can sit 
on the saws.  

Guide Block and Clamp Block: Must be flat and square to the Guide Shaft to ensure guides are aligned, 
are well supported and the lubrication ports seal properly. Short (length less than guide shaft diameter)  
or split-style blocks tend to misalign easily. If push rods are used as part of the clamping system ensure 
they are not worn or loose, otherwise the clamping pressure will be uneven.

Pad thickness

Thinner pad requires less babbitt and allows a 
thicker, strong guide arm, but a thin pad needs  
more screws to hold it down to the arm, which 
would result in vibration during dressing and  
difficulties in maintaining the clearance tolerance.

1. Thinner cross-sections may cause voids and 
 bubbles to appear when pouring the Babbitt 
 because the flow of molten babbitt is restricted 

2. Need thickness for heads of counter-sunk 
 screws plus some clearance between the  
 top of the screw and the babbitt surface

Size Calculations: (by example)

Note: For very long, thin guide arms, babbitt 
can be dressed so there is zero clearance at the 
eye, but opens up due to lubrication pressure.

Babbitt Safety

4 Wear gloves when handling Babbitt and wash hands 
 before eating

4 A drop of water or sweat on molten Babbitt can cause a 
 steam explosion: wear a face shield and heat resistant 
 gloves when pouring Babbitt.

4 Ventilation above the Babbitt pot and in the pouring area

Babbitt (invented by Isaac Babbitt) is a mixture of roughly 89% tin, 7% antimony, 
3% copper (Grade 2) with only trace amounts of lead. Nickel Babbitt contains 0.5% 
nickel, which improves performance in high speed and high impact applications. 
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Guide Dressers

Babbitt casting and mold design

Holes or seams in the Babbitt surface will trap sawdust, which will  
heat the saw. Causes are:

4 A cold mold or ladle causes the Babbitt to solidify before the pour is complete:  
 scrap the first couple of castings or have a pre-heater. On the other hand, if the 
 mold gets too hot, the pads do not solidify soon enough.

4 Pouring from top or pouring too fast can create bubbles. 

                                                Other issue to watch for:

                            4 Stir the pot occasionally to stop the harder antimony 
                                                              particles from settling on the bottom.

                                         4 If the Babbitt is sticking in the mold, 
                                                                         either the mold, the countersink pins 
                                                                              or injectors are worn or distorted, 
                                                                              creating under-cuts or crevasses 
                                                                              where the Babbitt can hook into.  
                                                                              Ensure there are no under-cuts or 
                                                                              grinder marks after weld repairs

Dressing guides is a very precise machining operation in that tolerances of 0.001 inch 
are required. To achieve this requires proper maintenance, operation and setup.

4 
The clamping area has to be clear of babbitt chips. A vertical clamping surface 
helps to avoid this issue as does sweeping chips off the guide before releasing 
the clamp. 

4 
To avoid thermal creep, allow time for the cutter head bearings to warm up 
before milling guides. 

4 
Check the cutter(s) for a built-up edge that is forming, or chipped edge.

There are some alignment checks to ensure the dresser produces accurate guides.  
The setup is shown in the picture below.

1.   Clamping surface is parallel to the cutter arc (or the cutter shaft axis is square to 
the clamping surface): The dial should not move as it is swept across the clamp-
ing surface. This 
should be checked at 
several points along 
the travel. If the 
cutter heads are on 
separate shafts, then 
the test should be 
done for each head.

2.  The travel of the 
carriage is square to 
the axis of the head: 
the dial should not 
move as the carriage 
is moved. This should be checked at several points along the travel.

3.  Flip Test: Dress a guide, mark the surfaces with a marker, then flip the guide over 
and re-dress it. If the dresser is aligned and set-up correctly, both faces will be 
skimmed, removing some or all of the marker, depending on the depth of the 
machining marks. If an area is untouched, the error is significant.

Lumber Target size  1.660
Kerf +0.120
Clamp thickness 1.780  

Clamp thickness 1.780  
Plate thickness -0.100
Total clearance -0.003
Pad thickness 1.677

Orifice diameter controls the lubrication flow rate

• Too large: difficult to balance flow to guide stack

• Too small: easily plugged by sawdust that got into lubrication lines.  
 (See note above about cleaning guides)

Access a wide variety of 
services to increase your 
efficiency and productivity.

OPTIMIZE YOUR 
SAWMILLING 
OPERATIONS

fpinnovations.caFollow us

Water Blocks: In some machines 
the lubrication connections are 
not in the guide block, but in 
separate water blocks.  To ensure 
the guides remain square, the 
surfaces of the water blocks must 
be flat and parallel, and should be 
checked often with micrometers 
and, when possible, on a granite 
surface plate.

www.forestnet.com
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Lubrication

Saw Support: The first function of the guides is to position the saws, which determines the 
target sizes. For double arbor machines, the guide spacing and positioning has to be exact to 
avoid mismatch (step) in the lumber. From a performance point of view, the guide supports the 
saw right next to the cutting action, which improves lumber size accuracy.

Saw Temperature Control: Saw stiffness is very sensitive to dif-
ferences in temperature between the saw eye and rim, especially 
as the plate thickness is reduced. With a guided saw, the back of 

the saw can float to follow wood move-
ment, which is a passive method to 
avoid friction from the saw rubbing 
against the wood. The water in the 
guide lubrication is very efficient at 
removing heat from the saw, partly 

because water has a high heat carrying capacity and partly 
because the guide pad holds the water against the saw, which 
is much more effective than a mist circulating around the saw. 

Overall, guided saws allow thinner saws to be fed faster. With 
other improvements in machine design, especially in how well the feed system holds and con-
trols the wood, the sawing accuracy has significantly improved since the days of collared saws.
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Taper Gauge: Starrett #270 

Gap between guide and arbor

• Need space swing guide arm up

• Larger for curve gangs (about 1.25 inch) to  
 allow saw to flex without putting too much 
 pressure on corners of the guides. 

• Gap should get larger in 
 direction of saw  
 rotation to avoid 
 debris wedging in


