
FT-5 V11 Manual Annotations  --- April, 2017 

This is a compilation of notes on the V11 FT-5 assembly manual, which I penned-in during assembly of 

my FT-5 in March and April 2017.  These are things that I found confusing, incomplete, or appeared to 

be incorrect.  I’m not an expert, though, so maybe use my interpretations with some caution. This doc 

may (should) be unnecessary after the new V12 of the manual is released. It is said to have much better 

illustrations which should help a LOT. 

Some general comments and build suggestions: 

It was suggested in another builders’ comments to get some Loctite (blue) to use during the build for 

improved long term reliability.  But I’d use that with caution – a LOT of the hardware (including almost 

all of the T-Nuts) will need to be loosened to adjust things for fit and function.  Having Loctite on many 

of these can make things more difficult.  I would suggest, though, to use Loctite Blue right away on the 

following things: 

 FT1 and FT2 brackets of the frame -- but make sure you are checking for square (90 degree 

junctions) of the connecting beams before tightening the M5 screws and T-nuts on both beams 

at a corner. 

 All hex setscrews 

 L-brackets for the base 

Probably it is a good idea to use Loctite on the motor mounting screws, but just before doing their final 

belt tension adjustment. 

One of the more confusing things about the V11 manual is that the photos often don’t appear to agree 

or correspond to the written instructions, so beware! 

 

Page5 (parts list):  Note that item ID “K” is missing.  In a later instruction, this part is called out for use – 

it turns out there are screws matching the description (M4 35mm) in the kit, just not listed in the parts 

list. 

Page 14: Hot End, first sentence…. The FT-5 doesn’t use a Bowden Tube, it’s a direct feed type.  Probably 

that sentence was copied from a manual from one of the other FT printers.   

Page 19 

Step 3 (and many other places throughout the assembly):  don’t interpret the words “finish 

them off with…” as meaning you should tighten this forever, never to be loosened again! 

Instead, install the nuts finger tight for now.  A lot of the screws will be messed with further… 

Step 3 (etc.).  T-nuts attach so the arrowhead shape points AWAY from the screw head! 

Step 4.  The “double AL beam” means the 2040 beam.  “AL” means aluminum, I presume.  The 

“upper piece of the double AL beam” refers to the same side of the 2040 beam that that 2020 

beam is connected to. 

Page 20 



Step 5. When you put the other FT1 bracket on, it should be flush only to the end of the beam it 

is bolted onto (not to the end of the other FT1). 

Step 6.  Not a correction, but before tightening, suggest checking for square on the beam 

connections. 

 

Page 22 

Step 10. (reworded):  “Attach it (middle brace, FT2) to the vertical AL beams.  Attach a 460mm 

2020 beam to the middle brace.  The inner edge of both horizontal beams should be 170mm 

apart. 

Page 24 

Step 4.  Leave the SHF8 and KFL8 somewhat loose for now.  I had to adjust these quite a bit to 

get the bed to travel smoothly later. 

Step 6.  (reworded): Insert 18 M5 x 10mm screws from the bottom side (same side as the motor 

body) through the holes around the perimeter and temporarily attach an M5 T-nut to each. 

Page 25 

Just ignore the first sentence “In this section…” as it doesn’t accurately describe what happens 

in this section! 

Step 1.  (this step, as written, is very confusing!!… I had to take mine all apart and redo later!).   

Basically, insert the stepper motor so it sits on the side of the FT18 upper panel that has 

lettering.  The photo shown is with lettering facing DOWN (the photo shown is of FT18, by the 

way).  The connector going to the “right” depends on which “one” of the panels you are doing 

and how you are holding it, so ignore that instruction.  I mounted the motors so that the 

connector faced away from the side where the SHF8s mount, and toward the center of the piece 

(the motor mounts diagonally so the connector faces diagonally, too…).  Hope that’s right… 

Step 2.  (Unspecified, but… it matters).  See the posts and videos about loosening up the bearing 

of the KFL8s….. basically, hold the body with pliers, stick a screwdriver through the KFL8 hole 

and force the thing to move and then work it around so it is more free (doesn’t have to be fully 

loose, but needs to be able to move).  Leave it the hole so it is pointed straight out.  The M4 T-

Nuts go on the side of the upper panel(s) that the SHF8s and KFL8 are not on; screw heads are 

on the SHF8s and the KFL8.  Leave the SHF8 and KFL8 somewhat loose for now.  I had to adjust 

these quite a bit to get the bed to travel smoothly later.  I couldn’t get the bed smooth with 

these KFL8s tight at all, so left them loose (several people on the forum say it isn’t needed).   
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Step 1.  The photo shows the frame with its BOTTOM on the table (contrary to what the text 

says).   The motors will be at the BACK of the frame.  
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Step 1.  “Insert two of the LM8FLUU into the outer holes”… from the TOP (lettered) side.  Leave 

these and the T8 leadscrews a little loose for now (I needed to adjust these to get where the bed 

would travel smoothly later). 
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Step 2.  I had to pry the SHF8s open (with their adjustment screws loosened) a little with a flat 

screwdriver tip to get the M8 PCR to go through them.  Might be worth doing that before 

installing them. 
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Step 5. Manual doesn’t say, but I presume you should tighten the set screw on the top KFL8, 

too. 

This is a good time to adjust the bottom KFL8 and bottom SHF8s to get it all so the bed travels 

smoothly from top to bottom (don’t bother to tighten the top ones, though, as they tighten on 

aluminum beams that aren’t there yet).  When smooth, the bed should be able to slowly fall 

from near the top all the way to the bottom from its own weight (with Z motor belts not 

attached) after you raise it by hand (which isn’t as smooth depending on what part of the bed 

you push on).   I don’t know if this much smoothness on Z is necessary, but it won’t hurt I’m 

sure.   You should probably check and adjust for this again (remove Z motor belts temporarily) 

when tightening the screws for the top SHF8s. 
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Step 3.  …also tighten the set screws on the pulleys!  Loctite would be good here. 
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Check the slider rails to make sure they slide smoothly.  If any of them don’t, slightly loosen the 

4 tiny Philips head screws on the ends of the slider till they do slide smoothly. 
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Step 3. “Center it on the beam” is with the end of the slider rail about 30mm from the end of 

the 2020 beam. 
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Step 6.  The FT5 slides into the gantry mounts from their non-lettered side (the lettering side is 

downwards in the photo). 

Step 8. To countersink the holes, you can use a #1 drill bit (about 5.5mm dia), give it a few twists 

by hand, it doesn’t take much force or need to be go very far.  The photo, by the way, is shown 

with the FT5s under the FT10 and FT7 gantry mounts, which is how they should mount. 
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Ignore the “in this section” since it is incorrect about what is in that section…. 



Item ID 8:  Just call it a “motor” since all six are the same size. 

Item ID 17:  You’re going to need 4 of the F623ZZ bearings, not 1. 

Step 1: “Lay the 500mm rail flat on the table” and put the two slider rails on either side as 

shown in the phot just below.  I don’t know what “The Y belt should be on the outside” is 

referring to, so I just followed the pictures. 
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Step 5: “Place the “ X “stepper motor under the “ FT8 (motor/right/middle) as shown in the 

photo.  The motor connector should be toward the cutout shown at lower left of the FT8 in the 

photo. 
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Step 6.  The “limit switch” is what is called an “end stop” in the parts list for this section. 

Step 8. The “idler 2 bolt” is FT4.  The screw to install is an M3x40mm and the nut is an M3 

nylock.  There will be a few mm of slop in the stack of bearings and spacers to allow them to 

adjust. 

(Pages 38 and 39:  I’m using a different extruder, so you’re on your own here….) 
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Step 5.  The mounting holes in the type new cable chain pieces don’t match the photos, and the 

holes in FT13 and FT9 are changed to match the new chain.  Only two of the 3 holes in the cable 

chain are used to mount.  The  mounting holes are rotated 90 degrees from those shown in the 

photos. 

Step 6.  “…Place this over the X-slide in the gantry” with the chain connector piece pointing 

away from the X-motor.  In the photo shown for step 6, the motor would be off to the left. 
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Step 9.  This is the only place where I cracked one of the melamine pieces – DON’T overtighten 

the M3x45 screws, there is nothing for them to tighten against except weak melamine board.  

Particularly the lower ones.   Also, the photo at the right of this step’s text is looking at the 

extruder motor from the front of the chassis. 

Steps 10 and 11.  Again note the old style female cable mount and its screw arrangement are 

shown in the photo.  
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After step 13: Make sure that the X end stop limit switch will get clicked down when the hot end 

is pushed all the way toward the X motor.  If it doesn’t loosen and readjust stuff till it does. 
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Step 14.  VERY, VERY IMPORTANT (guess who got it wrong first time…):  The X Motor goes 

toward the RIGHT side of the chassis (when viewed from the front). 

Step 15.  The photo shows a belt on the pulley…. It’s not supposed to be there yet so pretend 

it’s not in the photo .  

Step 16.  Make sure that the bed still travels smoothly in the Z direction, adjust the SHF8 

mounting screws to get there.  Also, I had to leave the screws for the top KFL8s loose in order to 

keep the bed moving smoothly (able to drop from only its own weight).  (I removed Z belts to 

check and had to do some slight readjustment of the SHF8s and KFL8 on the base, too to get 

that).  A LOT of fooling with screws and nuts to get to this…  Of course, put the Z belts back on 

and retighten when you’re happy with the smoothness. 

Step 17.  Might not be typical, but I couldn’t get the gantry to stay moving easily in the Y 

direction unless I loosened the M5 bolts that mounted the FT7 (“Motor Right”) pieces to the 

gantry rail.  (rail twisted?).  I finally wedged a thin washer between the FT7 and the rail which 

allowed the screw to be tightened with the gantry still moving very easily.   

Page 45  On the cable chains, open all the covers before installing (or else uninstall and open the 

covers).  They are a bitch to get open when the chain is hanging or upside down!  When open, 

each cover hinges on the side of it with one piece attaching to the chain.  You can stick a small 

screwdriver into the little hole on the side with two pieces to snap it open. 

Step 23. I used 24 links of the new chain. 
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Step 24.  Difficult to see in the photo, but the male studs of the cable mount go toward the front 

of the chassis. 

Step 25. I used 25 links of the new chain (24 still limited Y travel range).  Yet to see if that leaves 

the wires long enough…  Under the gantry then loop up and connect to the female cable mount. 
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Step 30.  A couple of things: 

 Make sure the teeth of the belt are arranged so they will meet the teeth of the motor 

pulley 

 Make sure the head of the tie wrap is positioned so that its flat side (not its ‘bumped’ 

side) is against the belt or it won’t tighten. 

 To fish the belt through the loops in the melamine “Y belt” piece, bend a paper clip into 

a hook, stick it through the opening and feed the belt through the loop, then pull it 

through with the paper clip 

 The instruction completely forgot to say to fish the belt around the idler pulley at the 

front of the chassis before looping back again to the motor pulley!  Kind of obvious, I 

guess?  Anyway, It’s not easy to fish the belt around the idler in back, I used long 

tweezers or needle nose pliers and some cussing (someone said hemostats would work 

well too). 



 If you don’t like how tight the belt loops are secured around the melamine piece (might 

limit Y travel range?), you can put another tie wrap closer to the melamine and then cut 

off the first one.  
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Step 1.  VERY IMPORTANT (guess who got it wrong first time)! See the photo on the right?  That 

photo is not of the FT19 lying on top of the power supply as the text implies!  The power supply 

would lie on top of the FT19 as shown.  On my FT19, there is lettering laser-cut onto it… the 

mounted power supply will cover up the lettering that says “Power Supply” when mounted 

correctly. 
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Step 2. I used some of the medium (about 8mm long) nylon spacers between the board and 

FT19. 

Step3.  Suggest putting in the FT21 and the FT20 (in later steps 4 and 6) in place before putting 

screws through the base into FT19 or you’ll have a hell of time getting FT21 and FT20 in place 

afterwards.  Put the Power Outlet (step 5) on FT20 first.  Getting the nuts in place with screws 

fed into them will takes some dexterity and tranquilizers.  Get ready to be on the floor looking 

for dropped hardware. 
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Step 7.  I had to use wirecutters to cut away some of the strain relief plastic on some of the MKS 

board end of the cable to get it to fit in. (Cut carefully, don’t cut into any of the wires inside!!). 

Step 9.  The larger spacers were too long (stop button wouldn’t work right, screws too short).  I 

used the last 4 of the medium (8mm long) spacers. 
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Step 2.  Have to cut the braided cover to length, first (it’s about 2m long, the red wire halves are 

1m).  I cut it just long enough for the thermocouple connector to stick out when the 

thermocouple is up where it needs to be on back of the heated bed. 

Heat shrink on which end?  I couldn’t tell which was suggested, so I’ll do both.   

Page 55 The newest aluminum beds are black again.  Mine came with 16 gauge wire (red) not 14 gauge, 

but that should be ok.   

Step 2.  Instructions aren’t clear about which end they want you to put the heatshrink onto, so I 

put it on both.  Also, the braid has to be cut to length first, about 36 inches should do it. 
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Step 1.  If you are including some extra wires (for later add-ons, like a part cooler fan), and are 

putting them in the loom/braid as well, the braid will have to be cut quite a bit longer to allow 

for expansion.  I used 10 lead ribbon cable, and the 860mm section needed to be 1,160mm long 

to start.  In hindsight, it would probably be better to NOT put the added wire (at least not a 

ribbon cable) in the braid, as it makes it harder to bend.  Also, if you use a ribbon cable, don’t do 



as I did and fold the 10wire wide ribbon over to 5wire width, as that’s not very flexible – 

probably better to cut it into two 5 wire ribbons, and makes sure each lays so that it only flexes 

the easy way within the cable chain! 

 

I found that wrapping up the ends of the wires (and any connectors already attached) in some 

masking tape made it much easier to snake them all through the loom. 
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Step 3. Make sure the yellow wire is next to the red wire; and the gray wire is next to the green 

wire.   After you stick them in wrong anyway, pry up slightly on the little plastic legs that lie over 

the pin to allow it to come out again. 

 

For the connectors that attach with screws, get a jeweler’s screwdriver (or one of those from an 

eyeglasses repair kit) to do it with.  The included ceramic screwdriver is too likely to break 

(brittle). 
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Step 6.  I think they mean to strip the wires that are still attached to the motor connector. 

Step 7.  Trouble!!!  Either follow the text (only) or the photograph (only).  The two are not the 

same and aren’t compatible.  I was tired and managed to follow text on one end, photo on other 

end, and when it came time to test Y movement…. nothing. 
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Step 12.  They mean the hot end thermistor wire of course, not the hotbed thermistor wire 

here. 
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Step 15.  I put some heat shrink (from a separate kit I had bought) over both the heater and the 

thermistor wires to keep them together and make breakage of the thermistor wire less likely… 

Step 16.  Cable “clip” means cable clamp (little nylon loop thing with a hole for screw mount like 

in the photo).  I ended up putting the other wires in both cable clamps. 
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Step 22  If you are soldering (maybe if you aren’t too), it would be a lot easier to do if you 

unmount the power supply so you can get at the power inlet connector.  In fact, you might want 

to leave it loose for a while since it’s kind of hard to get wires where they need to go on all the 

little screw connectors of the power supply and the MKS board. 

 

Step 22, continued.  When looking at the back of the connector, with the switch part of it at the 

bottom:  Pin 1 is the top (gets a green wire).  Pin 2 is below pin1 and to the left (long black wire).  

Pin 3 (short black wire) is below pin2.  Pin 4 (other end of the short black wire) is below pin3.  



Pin 5 is to the right of pin4.    [Shouldn’t there be another connection between the Pin 1 (green 

ground wire) and the FT-5 metal chassis for safety??] 
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Step 2.  There are three sockets there.  The thermistor from the hot end goes to J21 (the socket 

nearest the little stepper driver boards).  The other thermistor (hotbed) goes to J16 (the socket 

just above J21). 
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Step 3.   Z goes to the 2nd closest (of this group of 6 connectors) to the edge of the board.  Y is 

4th from the edge of the board (there’s an empty socket between Y and Z).  X is 6th from the 

edge of the board (there’s an empty socket between Y and X). 
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Pronterface gets downloaded when you download “Printrun” from the Pronterface site. 

Connect the other end of the usb cable to your computer. 

The actual name of the firmware file is “FT5_Marlin_V3.ino”.  Change the board type (in Arduino 

software) to “Arduino Mega”.  Accept any updates Arduino bugs you about. 

NOTE!  You might need to download new FTD driver software to connect from computer to the MKS 

board!  I had previously had to change driver software for virtual serial ports to an old version (for 

another project that wouldn’t work with newer FTD drivers), and was able to connect Arduino to MKS, 

but not Pronterface to MKS using it.  If you have this problem or similar with Windows, get the driver 

from here:   http://www.ftdichip.com/Drivers/CDM/CDM21226_Setup.zip 

(If using Mac or Linux, look here: http://www.ftdichip.com/Drivers/D2XX.htm ) 

 

Page 71  Picture at the top of the page shows a button outlined in red – that’s the wrong button, the 

one you want is the “load” button (just to the right of the outlined one).  It will take a while for the 

firmware to load and install.  Look for the green progress bar to finally go out. 

(If you want to save some sanity, there’s a good youtube video by Dustin Corbin at 

https://www.youtube.com/watch?v=bkkStBgDK8U ) 

 

There’s no SD card in these kits.  Use the file browser in the computer to find where you downloaded 

Pronterface (in the “Printrun” set of programs), open it from there. 

 

Even if you did have an SD card, the LCD display board (and its SD card reader) have never been 

connected yet!  So, go connect it using the two long ribbon cables.  The connectors where both ends go 

to are marked ‘EXT#’ same on both boards.  You won’t get a readable display on the LCD until the 

firmware has been successfully loaded. 
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http://www.ftdichip.com/Drivers/CDM/CDM21226_Setup.zip
http://www.ftdichip.com/Drivers/D2XX.htm
https://www.youtube.com/watch?v=bkkStBgDK8U


I had problems connecting to Pronterface here until I updated some computer drivers (see above).  

Leave the Baudrate at 250000 with the new driver. 
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Firmware file name is wrong again (see above), and you use Arduino to open it.  This page never tells 

you what to do with the Travel Limits at Homing values in Marlin.  Mine came as shown but with 

Z_MAX_POS set to 380.  I’m leaving it there ‘till I find out what/if it should get changed. 
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I think “Machine height was calculated in a previous section” refers to whatever mysterious task I was 

supposed to do on step 74…  I just changed Z to 380 because, why not? 

 

The rest seemed pretty clear.   Good Luck. 


