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Advice

Always remove all hand and neck jewelry before working near the 
magnets. They are very powerful and could easily pull you toward 
them and chip a magnet or cause bodily injury. 

It is important to always have at least 2 people present when 
working on the arrayer. 

You will need:

Assorted red T-handled inch hex wrenches
Assorted small metric hex wrenches
Mobil Premium Multipurpose grease - partial pkg.
 - McMaster-Carr Supply Co.		 #1416K14	 (562) 692-2323
Large non-adhesived cotton q-tips
10ml syringe
P200 unýltered pipette tip
Gloves
Kimwipes
5mm hex wrench
Bench portable hand and die sets, chisels and punches
 - MSC		 #09271024		  (800) 332-0210

Punch set
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The x-axis before any parts are re-
moved.

Maintenance Manual v1.0 page 3

Maintaining the X-stage

Using a 3/32” T-handle hex wrench, remove the bolts of the black 
plastic end caps from both sides of the carriage. Each will have 
2 or 4 bolts. Place all the parts in an empty tip box lid or a small 
bucket for all parts pertaining to the x-stage. 

Next, remove all four bolts, along with the two rounded rectangu-
lar clamps they secure, from each end of the motor using a 5/64” 
or 2mm hex wrench. The bolts are small enough to fall into the 
holes in the table, so be sure to place these in your designated 
container. If you do drop a bolt into the table, you can magnetize 
a hex wrench on the magnets in the motor and try to extract the 
bolt with that.

Once the bolts and clamps are off, the foil strips can be slid off the 
motor and domed cover. Always remove the foil strips ýrst be-
cause they are magnetized to the domed cover. Have a colleague 
remove the foil strips from their holes on one side of the x-stage, 
which will allow you to slide them out of the motor carriage. With 
the domed cover on, there is no need to worry too much about 
the strips attaching to the magnetic “vertebrae.” Once the strips 
are through the carriage, make sure to grab the ends as they 
come out. It is best to do this one foil strip at a time. 

Now, you can remove the domed cover. Do this slowly, applying 
gentle downward pressure on the end that is being pulled; this 
pressure will keep the far end from dropping onto the magnets or 
the bearings inside the motor. When the far end emerges from the 
carriage, cease the downward pressure and pull the cover straight 
out.

Any blue lubricant grease that you see needs to be removed be-
fore applying a new layer of grease. This can be done using kim-
wipes or non-glue containing q-tips. When wiping off the grease 
(and subsequently applying it), pay careful attention that you do 
not touch the gold strips along the inner railings. If grease is ac-
cidentally “applied,” use isopropanol and a q-tip to get it off. It is 
not recommended to use any other reagent. 

To apply grease, you will need a 10ml plastic syringe and a P200 
unýltered pipette tip. Attach the pipette to the syringe and cut off 
the tip to make a larger hole. While wearing gloves, put grease 
into the syringe by grabbing gobs on your ýnger and pushing it in 
until it is 3/4 full. Do not overýll the syringe or it will make a big-
ger mess. 

Occasionally, inconsistencies may arise on the glass slides dur-
ing printing. It is likely that the adhesive between the platter, 
riser blocks and the carriage needs to be replaced. The mGuide should be 
consulted for replacing the adhesive. Refer to page 52.

Filling the plastic syringe with lubricant 
grease.



Maintaining the Z-stage

Remove the height mapper and print head by unscrewing the 
5mm hex bolts from the main z-stage. Make note of the screws 
locations before full extraction from the stage.

The procedure for maintaining the x-stage also applies to the z-
stage. However, before removing the carriage end caps, clamps, 
domed cover and metal strips, the plate on the non-motor end of 
the z-stage must be removed ýrst. The end caps can be removed 
using a 2mm hex wrench.

The main difference in lubrication of the z-stage is the long axis 
the motor is rotated around. Grease should be applied into the 
“swivel” using the syringe. Move the motor up to access the back 
of the long axis. Moving the motor up and down takes some force, 
but you will need to do this a few times in order to remove any 
grease clumps that accumulate.

Z-stage. Height Mapper and Print Head 
removed. Top: Hold your hand beneath 
the domed cover. Bottom: Once the 
screws and bottom plate are removed, 
the domed cover should slide out of 
place.

Applying lubricant to the swivel. Move 
the axis up and then down again to help 
smooth it out. Accumulated grease “gobs” 
should be removed with a q-tip.

Now apply grease using the syringe to the sides, divots, and tops 
of the railings being careful not to create too many “gobs.” The 
grease can be rubbed in with your ýnger to create a thin layer of 
grease on the top of the railings, but a q-tip is advised for rubbing 
the side layers. Use a q-tip to remove any gobs as well. To make 
sure no additional gobs of grease will appear suddenly, push the 
platter backward and forward, and remove any grease the clumps 
together. Once no more clumps are found, it has been sufýciently 
greased.

Before replacing the x-stage components, clean the foil strips and 
domed cover with isopropanol and a kimwipe. However, do not 
rub too vigorously on the magnetic part of the domed cover be-
cause magnet shavings will start to come off. 

Replace all the components of the x-stage starting with the 
domed cover. Don’t tighten the bolts at one end until you’re sure 
that the bolts will go into the holes at the other end. Next, replace 
the foil strips over the pegs (and through the carriage). It is very 
helpful to have two people for this job, so that one can lift the far 
end into place as you push. Replace the clamps and bolt them into 
place, being VERY careful not to strip the bolts. These bolts do not 
need to be ferociously tight and are easily stripped, so take care 
in tightening them. Do not forget to replace the end caps in the 
same manner.

Finally, make sure that the platter moves smoothly. If you can 
hear a clicking noise, it is most likely okay. It means the foil strips 
are clicking back into place against the domed cover. However, if the click-
ing becomes louder, this indicates something perhaps more troublesome, 
and the bolts of the end caps and clamp should be untightened and ad-
justed.
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