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1.  Introduction  
The Sayber OSG DC1 is a powerful, professional grade, versatile variable speed belt grinder for use 
by knifemakers, blacksmiths and metal artists that can be assembled by anyone with basic 
metalworking skill set.  The DC1 is very robust and well suited to a commercial or industrial 
environment. 

Where the DC1 is different from some D.I.Y. belt grinder builds is that one will likely have to 
outsource the cutting of the steel components. Cutting the steel could be accomplished by a skilled 
metalworker with the right tools, but the time savings, reduced effort and increased accuracy available 
through a water jet or laser cutter service is of great value.  

The DC1 requires only basic tools for assembly and alignment and notably no welding is required. 
However, some mechanical skills are necessary such as drilling and tapping in steel. It is 
recommended that you are practiced and capable of tapping holes with an adjustable tap handle. 

Invariably, you will have improvements on both the design and assembly process and I invite you to 
share these with us on the forum at http://sayberOSG/forum 

NOTE: You may notice that some pieces are slightly different then my prototype. Some improvements 
were made after the prototype, but these assembly instructions will be very close. 

Best wishes, 

Dan Comeau 
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2. Required Tools 
The DC1 will require some basic tools to assemble. As the target audience for this document are 
already familiar with the tools in a shop they will not be detailed here. Electrical related tools are not 
included. 

Socket set 
Hex key set 
Caliper* 
Ruler 
Drill press* 
Hack saw 
5/8" drill bit 
 

Electric drill 
Imperial drill bit set HSS 
Hammer 
Punch 
Screwdriver set 
Metal cutting band saw* 

Imperial tap set 
Files 
Scribe or awl 
1/2" 82° countersink bit 
Combination wrench set 
Tin snips 

 

* If you have access to these tools it would be highly recommended to use them in specific operations 
where noted in the assembly instructions below.  

3. Assembly Supplies 
In addition to basic tools, some consumable supplies are required.  

Degreaser (acetone) 
Layout fluid 
Cutting fluid 

Paint (your choice) 
Masking tape 
Thread locking compound 

Disposable gloves 
Permanent marker 

 

4. Checking Parts 
When you get your steel back from the fabricator or cutting shop, check to see that the all the required 
parts were cut and the fitment is correct.  From the cutting service you have received the following 
items. 

ID Qty UOM Description Check 

200 1 EA Left Frame Plate  

201 1 EA Right Frame Plate  

203 1 EA Rear Support  

204 1 EA Front Support  

205 12 EA Spacer  

207 1 EA Front mount  
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208 1 EA Rear mount  

209 1 EA Base  

210 2 EA Support gusset front and rear  

211 1 EA Tracking arm  

212 2 EA Hinge top  

213 1 EA Hinge bottom  

214 1 EA Tracking hinge spacer  

215 1 EA Platen D plate  

216 1 EA Platen  

 

Refer to images below to reference part. 
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Notes:  
 

 

 

 

 

 

1. Supports 203 and 204 are the same shape. However, no tapping is required on the 1/4" hole in the 
rear support.  

2. Gussets (210) are the same.  

3. Hinge top (212) and hinge bottom (213) may be duplicated in your cut drawing.  

 

5.  Drilling and Tapping 
Before painting, some holes need tapping, and some need drilling and tapping. Let's start with the 
straight tapping. You will need a some cutting fluid, a tap handle and the following taps: 

1/4"- 20 
3/8" - 16 
1/2" - 13 

Secure the piece in a vise and make sure the tap is heading in the hole straight (90°) to the face. 
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Tapping 3/8"-16 in 204 Front support. 
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Tapping the 1/4"-20 for in the tracking arm (211) for the tracking adjustment knob. 

 

Connecting the Supports to the Base and Gussets 
The base (209) has rectangular slots and holes to mount the front and rear supports (203, 204) and 
gussets (210). These can be welded in place if you like, however as a no weld project I used 10-32 x 
3/4" screws to hold the pieces in place after fitting them together.  

Apply layout dye on the insets on all four pieces (230, 204, 210 x2) and let dry.  
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Fit one of the gussets to a supports (203 or 204) and scribe a circle with an awl through the hole in the 
support on to the inset of the gusset. Separate the two pieces and punch the center of the scribed circle. 
Drill a 5/32" hole approximately 5/8" deep. Tap this hole with a 10-32 tap until at least 3/8" of threads 
are in place.  

 

 

This scribe, punch, drill and tap procedure is used to connect the gussets to the supports and the the 
supports and gusstes to the base.  Additionally, the same process is used to provided the connections 
from the rear and front mounts (208, 207) to the frame.  
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Rear of left frame (200) where rear mount (208) will fit.  

I used a punch to make small dimples in the pieces so that they can be reassembled in the exact way 
after painting.  
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In order to have a flat bottom, the holes in the base must be countersunk to accept a flat head screw 
(404). 
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Front and rear mounts 
The rear and front mounts key tightly into the left and right frame pieces to make a robust connection 
that allows the frame to be rotated on the supports. Once fitted, 10-32 screws (403) act to keep the 
pieces in place; two in the front mount and four in the rear mount. (Note that in my prototype, I used 
four screws in the fron mount. This was nearly impossible to tap the upper holes, so two holes were 
removed and the remaining two were centered in the mount.) 

 

 

 
Front mount test fitting to the frame. 
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Rear mount test fitting to frame.  

6. Tracking Hinge 
The tracking hinge is likely the most critical and difficult to drill perfectly and tap. If you have a drill 
press you will want to use it to get the hole drilled accurately. Note that in the cut diagram I have 
included a duplicate set of parts to make the tracking hinge in case you botch on as I did. 

 

IMPORTANT: The hinge bottom is not symmetrical. The 1/2" hole is offset. It's really important to 
make the hinge pin hole on the side away from the 1/2" hole.  
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Clamp the hinge top and bottom together and set it in the drill press vise. Check the drill bit is parallel 
to the hinge top. Punch mid hinge 1/4" back from the top hinge ledge. Drill a 13/64" through the one 
side of the hinge top, through the hinge bottom and just enough to make a dimple in the opposite side 
of the hinge bottom. 

 If you want to use a 10-32 x 2" screw, do not make the 13/64" hole all the way through the opposite 
side.* After making only a dimple, disasemble the hinge and finish the opposite hole with a 5/32" bit.  
Now tap the opposite side with a 10-32 tap and adjustable handle by instering the tap through the 
larger hole and into the smaller hole as shown below. 
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* If you drilled all the way through with the 13/64", then not a problem. You will have to adjust the 
bill of materials to include a 10-32 x 2-1/4" screw for item () and add a 10-32 hex nut.   

For the hinge to swing, the pin end of the hinge bottom needs a slight radius. This can be shaped with 
a file or sander.  

 

 

 

 

You may test the swing action of the hinge. If some small adjustments to the radius need work, do this 
now before proceeding. It should swing freely at least +/- 30°. 
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Secure in vise and tap the 1/2-13 hole to accept the tracking wheel axle bolt. This needs to be as close 
to 90° to the hinge face as possible. If the hole taps crooked, then some tweaking of the hinge spacer 
will be required after the frame and tracking arm are assembled.  

7.  Spacers 
Spacers (206) are installed at various locations between the left and right frame plates to keep the 
plates parallel. I cut spacers from some surplus tubing. The inside diameter should be close to 1/4" and 
the outside diameter is not critical but should be less than 1/2". 

To cut the spacers I used a band saw with a makeshift fence set to 1.5". Holding the tubing 
perpendicular to the blade and rotating the tubing makes a clean, square cut.  These spacers can be 
painted along with the rest of the steel parts later.  
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The tubing spacers should be very close to 1.5". 

Tracking arm pivot spacer 
The tracking arm pivot is a 1/2" capscrew and the arm itself is held firmly with washers that act as 
spacers. I covered these washers with a piece of 1" schedule 40 pipe that I cut and made 1.1" long. 
Some fine sandpaper was used to shine up the outside and the inside seam was filed with a round file. 
This spacer will be used later when installing the tracking arm on its pivot.  

 

8. Painting 
Painting is optional, but a healthy dose of paint goes a long way to not only protecting the steel from 
rusting, but making the project look a whole lot better.  If your parts came with any sharp edges or 
burrs, work these off with a file before degreasing. 
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Clean the steel parts with a degreaser. I used acetone and a clean rag.  

 

The paint choice was based on positive feedback from the Home Built Belt Grinders group on 
Facebook.  



                                             
DC1 BELT GRINDER ASSEMBLY INSTRUCTIONS 

 
Date: 2018-08-16 
Author:  D. Comeau 
Revision: 1 

 

21 
 

 

Application of this finish is in two steps. First coating is followed by a second coat to produce a 
hammered effect. Read the instructions on the can. This particular brand is very durable and hides 
scratches, nicks or other imperfections on the steel. 

 

I made a stand of nails to hold the tubing spacers for paining.  

9.  Frame Assembly 
Before assembling the frame you will need to make three frame spacer shims. These are cut from thin 
sheet metal such as 24 gauge steel or 0.02" aluminim or brass shim stock. Because four of the spacers 
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(205) are going to be very close to 1.5" when stacked up. Three thin shims are required to add an 
additional 0.02" to 0.03" to allow the tool arms to slide easily in and out of the receivers.  

 
Shims made from thin material like this 0.02" aluminium can be cut with snips. 

Assembly of the frame works best if the right frame (201) is loaded with the 1/4" x 2.5" capscrews 
(401) and then laid flat on a clean, carpeted surface. With all the bolts sticking up, slip two spacers on 
and then a shim and followed by two more spacers.  

 

Slip tubing spacers on the remaining bolts and slide the left frame (200) on. Once all the bolts are 
sticking through the left frame, apply a small drop of Locktite (506) to each of the bolt's exposed 
threads. Stand the frame up, install both tool arms in the receivers,  thread on a nut and tighten. I used 
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a 1/8" hex wrench and a 7/16" combination wrench. Moving in opposites starting from the front to the 
back, to the bottom to the top, tighten all the nuts down. The tool arm should slide in and out with 
slight resistance, but not bind. 

 

Evenly torque the nuts down to about 6 lb/ft of torque. (A little more than screwdriver tight.)  

 

 

The 3/8" adjustable handles (501) can be threaded into the frame at this time. I shortened the bolt to 
approximately 1/2" as it appeared to be sticking out too far. This was for aesthetics only. 
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Thread the adjustable handles into the frame on the left side. 

 

To attached the mounts, tap them into place with a mallet. These should fit snugly.  
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Affix the mounts with 10-32 x 3/4" pan head screws (403) and a drop of Loctite. If you need to loosen 
off the frame bolts near the mounts to get them started that is fine. Just remember to tighten them up 
after the mounts are secured.  
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10. Installing Tracking Hinge and Tracking Wheel 
 

Tracking hinge spacer 
If everything went well with the drilling of the tracking hinge and tapping the 1/2" bolt hole for the 
tracking wheel, minimal adjustment will be needed for the tracking hinge spacer. It is intentionally 
kept thick so that it can be tapered to "steer" the tracking wheel if necessary. If  the wheel is not in a 
straight line with the belt path it will cause the belt to skew. Tapering the tracking hinge spacer with a 
file or sander can correct any issues that may have arisen from inaccurate drilling. The target thickness 
for the spacer is 1/8". If the tracking wheel axle is perpendicular to the belt path, then you may wish to 
trace the 1/4" spacer on to some 1/8" steel stock and replicate the part in 1/8". 

Begin assembling the components on the tracking arm. You should have handy two 1/4" x 1" bolts 
(414), a hinge spacer (214), assembled hinge (212, 213, 415) and handle (504). 
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The hinge spacer needs to be 0.125" thick. However, if some tapering is required to compensate for 
errors in the hinge fabrication, then use the 0.25" spacer from the cutting and taper it to ensure the 
wheel is steering true to the belt path.  

This is to be done after final assembly and testing. This exaggerated illustration shows the concept. 
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The 3" extension springs (500) are held to the tracking arm by two locked 1/4" bolts.  Refer to diagram 
below.  

 

If your tracking arm has slots, these may be adjusted up or down. To start, center the bolts in the slots 
and these can be adjusted later. Using 7/16" wrench and socket, lock the bolts. Do not apply Locktite 
to these as they are mechanically locked. 

Note: Depending on the diameter of your extension spring(s) you may wish to use 1-1/4" or 1-1/2" 
long bolts as upper spring hook holders. 

Tracking wheel 
The tracking wheel (600) is attached to the lower hinge with a 1/2" NC capscrew (411), however the 
standard 3-1/2" is about 3/8" too long and needs to be shortened otherwise it will interfere with the 
hinge's swing range.  
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After cutting, clean up the thread end with a file or sander. Slip three circular shims (413) and apply 
some Locktite to the exposed threads.  

 

Note: Depending on the thickness of your hinge spacer (214) you may need four shims here. The 
shims (McMaster-Carr 97022A543) are approximately 1/16" of an inch (actual 0.060") and allow for 
tweaking the wheel to the left or right.  

Tighten the capscrew into the hinge bottom while turning the wheel with your hand. Tighten until you 
feel a light drag, then back off 1/8 of a turn. The wheel should spin freely and not have noticeable play 
between the capscrew and the wheel. Do not over tighten! This will lead to friction, heating and 
premature failure of the bearings and or wheel itself. 
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11.  Tracking Arm Installation 
The tracking arm pivot is a 1/2" x 3" capscrew (405) and nylon locking nut (406). The tracking arm 
itself is positioned to the right frame is and kept movable by a fiber spacer or leather spacer 
approximately 1/32" of an inch thick.  This allows the arm to be tightened without a lot of side play 
and still allows movement of the arm up and down.  Refer to diagram below for pivot components. 

 

 

I started by making two leather washers out of some scrap 2 oz. leather, punching the center hole to 
1/2" and cutting out a 1-3/8" circle with scissors. 
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\ 

To keep the tracking arm nice an snug I used a stack of 1/2" washers and fitted them between the arm 
and the left frame. Depending on thickness you may need more or less or even have to file down the 
last one to fit.  The washers look, well like a bunch of washers so I slipped the 1" schedule 40 pipe 
over them to give it a nice clean look. 

  

Once the bolt is through, put the washer and nut and tighten.  

Note: At this point I installed the motor with the four motor mounting capscrews (419) through the 
right frame into the motor's C face bolting holes.  
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Extension springs attached. 

Adjust the tightness of the pivot bolt to ensure the tracking arm moves up and down with very little 
lateral play; less than 0.05" at the hinge. 

 

12. Connecting Frame Mounts to Supports 
The frame connects to the base via front and rear mount and supports that elevate the frame. One 3/8" 
adjustable handle (501) is used to secure the mount along with a 1/4" phenolic knob (502). 
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At the rear, a 3/8" NC x 1-1/4" (422)  capscrew is threaded into the support (203) and a 3/8" NC hex 
nut is used to lock the capscrew in place. Tighten the capscrew until some resistance is felt when 
tilting the frame then back off slightly. This should be tight enough to remove any obvious play 
between the mount and the support, but loose enough to allow the frame to rotate when the adjustable 
handle and knob are loosened. Tighten the nut into the support to lock. 
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13. Flat Platen Tool Arm Assembly 
The flat platen tool arm consists of a 1-1/2" square bar (218) that fits in the frame's upper receiver and 
supports the D plate (215) which holds the two wheels (601)  and supports (217) for holding the flat 
platen (216).  

 

Mark, punch and drill the 5/16" hole and the 13/64" hole in the tool arm as shown.  Tap the 5/16" hole 
to 3/8"-16 and the 13/64" hole to 1/4-20. 

 

Note: There was a change in the files to set the radius of the arc (smile) to 1.5" on 2017-08-18. Please 
check the distance between the pivot hole and the arced slot before drilling holes in the tool arm.  
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Attach the D plate to the tool arm with one 3/8" adjustable handle and one 1/4" phenolic knob. 

Attaching the platen idler wheels 

Slip the 1/2" x 3-1/2" socket head capscrew (411) through the 2" idler wheel (601) and thread a 1/2" 
NC jamb nut (412) on. Thread the capscrew into the D plate's 1/2" holes and apply a second jam nut. 
Adjust the inner jam nut so that the wheel sits tight on the capscrew, but doesn't drag too much. The 
wheel should spin freely, yet have little play. Using two 3/4" wrenches lock the outer jam nut to the 
inner jam nut.   

 

You may find that some wrenches are wider than the jam nut. I located an inexpensive imported 
wrench that was thin enough to fit between the wheel and the D plate and hold the jam nut. If after 
your initial run you feel the bearings are getting too warm, unlock the nuts and back off the pressure 
on the inner race of the bearings.  
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Fabricating the platen brackets 
The platen is mounted to the D plate with two fabricated L brackets. These are made from 2" angle 
(1/4" leg thickness) cut at 1".   

 

 

Without a milling machine the slots are made by drilling a series of 1/4" holes in a straight line.  
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A small diameter round file is used to make the holes into a slot. The slot on one side is 1" long. The 
slot on the adjacent side is about 3/8" long.  Both slots are 1/4" from the end of the legs. 

The two holes in the platen need to be countersunk to accept a 1/4" flat head (425). I used a 1/2" 82° 
countersink bit for this. The platen itself will be aligned left or right later when the belt is on.  
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The plate also needs to be chamfered on the ends to allow it to come very close to the wheels and not 
make contact. This is to maximize the surface of the platen and tuck it in between the wheels. You can 
use a file or a sander for this.  

Using two 1/4" x 3/4" capscrews (418) and washers (419), mount the platen to the D plate. I used two 
washers under the capscrew head to prevent it from protruding out the left side of the plate as this 
would potentially interfere with the tool arm for the work rest. One could also locate a 5/8" long 
capscrew and eliminate one washer. 
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14. Adjustable Work Rest 
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Let's start with the table mount parts. As three of the fabricated parts are from the same piece of 1" x 
1-1/2" stock, I have labeled them 220A, 220B and 220C. The table mount consists of two parts 220A 
and 220B.   
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Cut section of the 1" x 1-1/2" at 3" long. If you have access to a band saw this is very useful in making 
square cuts.  

 

Mark and punch 3/8" from each side. Drill four 13/64" holes and tap to 1/4"-NC. 
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Drill a 17/64" hole about 1" deep into the end of the table mount. Tap to 5/16". Try to get at least 3/4" 
of useful threads in the hole. 

 

 

 

Cut another section of the 1" x 1-1/2" at 1.5" long. 
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Cut a section of the 5/8" rod at 8-1/2" long and another section at 7" long. 

 

Chamfer the ends so there is no burr.  

Now for the swing arm. 
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Cut a section of the 1" x 1-1/2" at 6" long.  Drill two 5/8" holes in the 6" long section in the center, 
5/8" from each end. I drilled two 1/8" pilot holes before drilling the 5/8" holes. 

 

Once the 5/8" holes are bored I made the cuts that will allow the ends of the swing arm to act like 
clamps. Working from 1-3/4" from the end cut back towards the center of the circle.    
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Mark at 1-1/8" from the end and drill all the way through with a 17/64" bit.   
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Tap both holes to 5/16" NC. 

 

 

After tapping run a bolt through a few times to clean out the threads.  

Now drill the outer part of the hinge ONLY with a 5/16". Don't go much past the cut as you want some 
thread to catch the adjustable handles on. Clean the cut with a thin piece of steel or old utility knife 
blade. 
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Mark the tool arm at 3/4" from one end. Drill a 5/8" hole on center.  

 

At right angle to the 5/8" bore, mark and drill two 13/64" holes at the 3/4" line and in 3/8" from each 
side. These holes should be hitting the center of the 5/8" bore. Tap these two holes to 1/4-20 to hold 
set screws to clamp the 5/8" rod into the bore. 
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Insert the 8-1/2" piece of 5/8" rod until it's flush. Put a drop of Locktite on each set screw and tighten 
them down on the rod to hold in place. 
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The basic work rest table (221) is 6" x 9".  I choose aluminum as it doesn't rust when it gets wet. Steel 
will work for this piece as well.  
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After drilling the 1/4" holes, counter sink these so the 1/4" x 3/4" flat head screws ( 417) fit flush to 
the table surface.  

 

Screw the table on to the mount (220A). You may use Locktite at this connection if you don't plan on 
removing the table frequently. 

 

Thread the adjustable handles into the swing arm and check that they lock the components. If more 
clamping force is required, open the gap another 1/16" or so with the band saw or hack saw. 
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15. Drive Wheel and Alignment 
Align the drive wheel (602) and motor shaft so that the keyways line up. Slip the key that came with 
the motor and gently tap the wheel into the motor shaft. It should move with little effort. If some 
persuasion is required, a block of wood and small hammer, or rubber mallet can be used to tap the 
wheel on. 

Set the drive wheel on the motor shaft so that it's one jam nut (412) away from the right frame plate 
(200).  
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Another technique is to mark the space between the platen D plate (215)  idler wheels (601) and the D 
plate itself on a piece of wood. Use this mark to set the drive wheel away from the frame at the correct 
distance. 

 

Alignment 
Insert the flat platen tool arm in the top receiver. Put a belt on and press down on the tracking arm 
until it's parallel to the top of the frame. While under tension, pull the tool arm forward and lock in 
place with the adjustable handle.  

Check the belt movement by hand while adjusting the tracking adjustment knob until the belt is 
running in the middle of the platen idler wheels. The belt should move freely and with a good push 
should keep moving for a second or two. 

At this point the belt should be the sitting centered evenly on each wheel. Start the motor and evaluate 
the belt tracking. Common issue with tracking are insufficient tension and wheel alignment.  

Belt tension is set  by the springs. If you the belt flaps when moving or sharply moves laterally when 
applying pressure on it, try increasing the belt tension by moving the upper tension spring bolts to 
increase the belt tension.  

If the belt wobbles from side to side, check the alignment of the tracking wheel. It needs to be in line 
with the other wheels. If it is askew from the belt path, you can taper the hinge spacer (214) as 
described in section 10.  
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16. Revision History 
R1 - DC, 2017-08-16 

Changed spacing on drawing for drilling flat platen tool arm. Holes are 2" on center. Thank you Jared.  

17. Notes 
 


