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Attention! If your Orion Delta™ has a serial number of 100170 or

greater, you should download the Second Edition of the user

guide here:
http://www.geneb.org/orion/OrionUserManual-2ndEd. pdf

The Second Edition covers the new firmware that is now shipping
with the Orion Delta™ 3D printer.

The major difference between the two editions of the guide cover the
firmware changes. You're welcome to follow this guide to the
power-on point in order to do a definitive verification of which firmware
version your Orion Delta™ 3D printer has been shipped with.

You can easily verify which firmware you have by looking at the first
photo in the “The LCD Control Panel” chapter. If your power-on
screen matches what is shown in this edition, you've got the older
firmware and should continue using this guide.


http://www.geneb.org/orion/OrionUserManual-2ndEd.pdf

Introduction — Read Me First!

This document is your instruction manual for your new SeeMeCNC® 3D printer machine.
Before using your new 3D printer, thoroughly read and understand this manual for safe and
effective operation of the machine.

Warning

Personal property damage, serious injury or death can result from not following
instructions or warning in the manual or misuse of the machine.

Automatic machine can start unexpectedly. Pay close attention and keep clear
while power is connected to the machine

Adult supervision required. Children under 18 years of age require supervision.

The machine power supply is connected to AC voltage
and can be hazardous. Disconnect power before
servicing this machine.

Shock Hazard.

The hot end of the machine can reach very high
temperatures of 700F and can cause serious burns.
The heated print surfaces (heated bed) can also reach
temperatures high enough to cause severe burns. Allow
both to cool for 20 minutes after turning off power.

- . Use caution near moving parts of the machine. Keep
inch Point. .
Keep honds and body and loose articles clear.
fingers clear.
Risk of Fire. Do not leave machine unattended.

DANGER

Hot Surface.
Do NOT touch.
Allow to cool before

ervicing.

Use genuine parts manufactured or designated by SeeMeCNC.

Poisonous gas, smoke, or fumes could be emitted by some materials you could
use with the machine. In such case, you should install ventilation.

Choking Hazard. This machine contains small parts and
can produce small parts which can be a choking hazard
to children.

>

Keep a copy of this manual near the machine, easily accessible to all operators.

Use of this machine is at your own risk.
Visit http://www.seemecnc.com to contact us if you have any questions.







Un-Boxing your new Orion Delta™ 3D Printer

With your box standing in the upright position, carefully cut the packing tape along the

top edges and across the taped seam in the box.

After you’ve cut the tape, open the top of the box being careful of any packaging staples.
You'll find the machine tucked inside and wrapped in a protective expanding foam shell.
Remove the machine and foam all as one by pulling straight up out of the box. Be careful not to
drop the machine once it's out of the box and the foam is still around it.




Carefully cut and remove the stretch wrap film that is holding the power/USB cables,
Orion control panel and accessories on the top plate, as well as the stretch wrap holding your
filament to the table top and glass build surface.




In order to prevent damage during shipping, the hot end on the Orion Delta™ is locked in
place over the bed by lowering the delta arms as low as they'll go on each tower. These arms
need to be raised in order for the Orion Delta™ to be used.

The process is very simple — just grasp the Cheapskate bearing for each arm and raise
them one at a time to the top of the Orion as shown in the photos below.




Installing the LCD Control Panel, USB Cable and SD Card

The first step is to install the power switch into the blue acrylic face of the LCD as shown.
- e ; 77_ | | "“'

Remove the nut from the switch and insert it into the hole in the blue acrylic LCD control
face. Note that the power switch has been shipped in the “Off” position. When you install the
switch, make sure that the “bat” or switch handle is pointing to the same “side” that the wires

are attached.



Gently pull the pair of flat ribbon cables out a bit from the Orion Delta™ and install them
as shown. The “first” cable is marked by an “X” and has a matching “X” on the back of the LCD
controller.

r
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Matchjcabling)as)
indicated.

The USB cable only needs to be used if you wish to manually control the machine from
the software on your PC. You can print and do most calibration standalone, without the USB
cable attached. We recommend hooking it up now, so if you need to connect it to your
computer to make changes etc., the cable is already installed.

Pass the end of the USB cable up through the hole in the bottom left of the base and
plug it into the USB input on the electronics board. Next, replace the front panel by putting the
bottom in first, then tilting the top in. Please be careful as it’s a tight fit. Re-install the two black
thumb screws and tighten them finger tight.
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Remove the two black thumb screws as shown and set them aside.

Now you'll install the LCD control panel into the Orion Delta™. Please take care as the
parts are a tight fit. Align the LCD mounting plate as shown below — there's small locking tabs
that fit into the slots shown.

Carefully raise the panel into place and fit it flush against the mating surface, making
sure that not wires get pinched between the two panels — this is a tight fit, so please take care.
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Insert the black thumbscrews you'd removed earlier in the mounting holes and tighten
them using only your fingers.
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In the accessories box, you should find a small SD card. Insert the SD card into the side
of the LCD enclosure as shown below.

N B
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Installing the Power Cord and Spool Holder
In order to reach the power supply, you'll need to remove the panel that covers it.
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Remove the two black thumb screws and set them and the panel aside. Get the power
cable from the box the accessories came in.

If you're outside the USA and live in a country where the A/C electrical power is 240V,
you'll need to flip the switch on the power supply to its 240V setting. This switch is located right
below the power socket as shown. You can use a flat tip screwdriver to change its position.
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The power cable is installed by routing it through the hole in the base of the Orion

Delta™ and plugging it into the socket on the power supply. It's a tigh fit, so take

your time.

R

Now replace the door as shown, replacing the black thumbscrews you'd removed
previously. As with the others, tighten them only with your fingers.
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The spool holder is made from two identical laser cut parts.

Holding the spool holder parts together, install in the spool holder mount as shown.
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Press down firmly once the hooks on the spool holder are fully inserted into the mounting
holes. This will lock the spool holder into place.
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=
L —=N
-
- 1

Loading Filament
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Hang your filament spool on the hanger as shown — you want to make sure that the
filament is oriented such that the filament comes off the top of the spool, not the bottom.

Route the filament through the first filament guide as shown and then route the filament
through the second filament guide that's located on the other side of the rear tower.

To load the filament through the EZStruder, you'll need to depress the red lever with your
thumb (press up) and thread the filament in from the bottom as shown.
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Continue to feed filament until the filament enters the hot end through the bowden tube.

Jm

Finally, you'll want to remove the protective plastic sheet that covers the LCD.
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Powering Up your new Orion Delta™ 3D Printer for the First Time
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Plug the power cord into a grounded, three prong outlet. Orient the Orion Delta™ to
face you and flip the power switch to the right.

You should be briefly greeted by a power on message similar to the one shown below.
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After a short delay, the “front page” of the LCD should be displayed.

| 1
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Now that you've got your Orion powered up, let's learn what it's all about!

The LCD Control Panel
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Before we get into doing final configuration and printing with your new Orion Delta™ 3D
printer, let's take a moment to go over the LCD “home” screen so you'll understand what
information is being presented to you.

1. Actual Hot End Temperature / Temperature Set Point
2. Actual Bed Temperature / Temperature Set Point

3. Current Nozzle Height

4. Current Speed Multiplier

5. Amount of Buffer Space Consume

The current hot end and bed temperatures may differ from what you see above — it's
entirely dependent on the temperature of the room that your Orion Delta™ is currently in.

When you specify a hot end and/or bed temperature you'll see those set points reflected
in the second portion of each temperature display, like the example below.

In the image above, the hot end temperature has been set to 175 degrees Celcius and
the bed has been set to 90C. Note that just about all aspects of 3D printing is expressed in
metric or “SI” units.
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You'll notice an additional line at the bottom of the LCD display — this is a “message line”
and the firmware in your Orion Delta™ will display information relevant to what it's currently
doing on that line.

All control of your Orion Delta™ when not connected to a host computer is done via the
LCD panel and the rotary knob to the right of it. The knob will allow you to navigate the various
menus and make selections when you press the knob in.

Let's navigate to the “Quick Settings” menu and move the hot end to its home position.

To do this, press the knob in. The interface will beep once and you'll be presented with
the following menu:

Rotate the knob to the left and move the selection mark to “Quick Settings” as below:

aly
“Uder

Press the knob in to select the “Quick Settings” menu. Your LCD should now show the
following menu:

*Back =+
Home AL

F‘r'-EhEl.Elt. F'LH
Freheat. ABS

Rotate the knob to the left and select the “Home All” option. Pressing the button should
result in your Orion Delta™ homing all three axes.
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Note that if you leave the LCD in “menu mode” for too long, it will automatically revert to
the home screen.

Your LCD should now reflect the current nozzle height above the bed. It should be
somewhere around 241mm. Your value may vary due to any number of factors, but it won't vary
much.
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Setting the Z height

Congrats! Your new Orion Delta™ 3D printer is alive! But before we get to printing lets
take a minute to set the Z height of the machine as it could have been bumped during shipping
and it needs to be super accurate to get the best first-layer adhesion of your prints.

Using the control panel on the machine to set the Z height is really easy. You'll find you
may need to do this from time to time or after changing to a new build plate or nozzle etc. Pretty
much anything that could change the height as measured from the tip of the nozzle to the built
plate.

To set the Z height you want to warm the bed and hotend to close to printing temperature
to let any heat expansion take place. To do so, click on the knob and scroll to “Quick Settings”
then “Preheat ABS” and press the knob. This will set the heated bed to 90c¢ and the hotend to
175c. This is less than the melt temp for ABS, but a good holding temperature that will make
sure that any ABS filament doesn’t burn as it sits in the hotend waiting for the bed to heat up. It
may take up to 15 minutes to heat the bed to 90c depending on the room temperature, but it's
important to let it heat up before setting the Z height.

Once the bed and hotend are up to temp, click on the knob and from the main menu
scroll down to “Configuration” then down to “Delta Calib.” then down to “HOME ALL” and press
to home the machine first.

Store to EEFROM
b o EEFROM
t alihb,

-8 [
evel] ¢

« Origin
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After the machine is homed, scroll to “Z Pos. Fast” and click. Now, make sure you turn
the knob clockwise to lower the head. If you accidentally raise the head into the limit switches, it
will stop moving but keep updating the Z position on the display. If that happens, go back to
“Home All” and home again first, then move down. Using the “Z Pos. Fast” screen, jog the
hotend down to about a half-inch or so above the table.

« Oridin

Make sure the nozzle is clean and there is no filament hanging from the nozzle (Be
careful, it's hot now!). Take a single sheet of notebook paper and place it under the nozzle.

Click back and choose “Z Position” which puts the jogging into “fine” mode, and jog down
until the nozzle just begins to “snag” on the paper. Now click “Back” and scroll up a few to “Set
meas. origin” to store the new Z height to memory. That’s it! You've now set the Z height to the
table and you're now ready to prime the hot end and begin your first print!
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A Simple Guide to Hot End Priming

Before you can print with your new Orion Delta™ for the first time (or any time you load
new filament), you'll need to prime the hotend with the new material. Fortunately, this is a very
simple task!

Now on the LCD screen, click and go to “Quick Settings” and scroll down to “Disable
Stepper” and click. This will unlock the motors allowing you to turn the extruder by hand to
purge the hotend. Now go to the main menu and click on “Extruder” then scroll down to “Temp.
0” and click, then set the temp to 215 and click to set the new temp. You can wait for the screen
to go back automagically to the main screen or scroll up and click “Back” and get to the home
screen.

Once the hotend is up to temperature, reach around the right side and rotate the knob on
the extruder counter clockwise to feed filament slowly into the hotend and you will see it start to
flow out the nozzle. Let it flow out about 4” or so, then stop and remove the hanging filament.

That's all there is to it! You're ready to print!
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Printing from the SD Card

The SD card included with your new Orion Delta™ 3D Printer has folders already on it
with some sample prints as well as the firmware that was used to calibrate your machine.

The SD card goes in the left side of the control panel, label facing inwards, through a slot
in the blue acrylic side panel as shown below.

ISDICardlinstalled

If you've got an SD card reader on your computer, you can easily save files to the SD
card in order to print with your Orion Delta™ in “stand-alone” mode. You don't need to connect
the printer to your computer in order to print!

Let's take a look at the demo files that were included on the SD card that was shipped
with your Orion Delta™.

Click the control knob to enter the LCD menu and scroll down to the entry mark “SD
Card” and click.
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Scroll to the “Print file” menu item and click. This will get you into the top level directory
of the SD card.

L - il e P [

LORL 1 Rue F'!.-. i i'"l"'_-

The odd little symbol you see to the left of the directory names are actually little folder
icons. This simply helps separate the directories from gcode and other files on the SD card.

Click the “gcode” directory to see a list of the files included.

alinky, 9co
3. =l

For this first print, go ahead and click on the file, “blinky.gco”.

When you select the filename, the LCD controller will make a “chirping” sound and the
heated bed will begin to pre-heat. Once the bed has reached its target temperature, the printer
will home all three axes and then the hot end will begin its pre-heat process. Once that has
completed, the printer should begin the print.

Note — before you run a print job on your Orion Delta™, you need to apply a thin
layer of adhesive using the included glue stick. This will allow the ABS plastic to stick to
the glass. All you need to do is swipe it around on the area you think the part will
occupy and you're done.

If you need to cancel a print job for any reason, navigate to the “SD card” menu and
select “Pause Print” and then go back to “Quick Settings” and select “Home All”.
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Changing Filament

Changing the filament on your Orion is a very simple process.

First, you'll want to bring the hotend up to the temperature you normally set it at when
you're printing.

Once the hotend is at operating temperature, pop the bowden tube off the hot end as
shown in the following steps.

1. Grip the bowden tube with one hand and press down the blue ring and pull up on the
bowden tube. You may need to depress the red release lever on the extruder in order to get
enough slack to pull the bowden tube free of the hotend fitting.
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When the filament pulls free, it should look something like the photo below.
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3. Pull the filament stub from the hotend and then re-insert the bowden tube into the
hotend, making sure it seats fully.
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Printing From Your Computer

In order to print from your computer, you'll first need to get the right software installed.
Since the machine | use with the Orion is a Windows based PC, these instructions will focus on
that platform. If you're using Linux or MacOS, the broad strokes of this section will apply to you
since the host software used is available for both Linux and MacOS. The only platform that
needs to worry about the driver install is Windows.

In order for Windows to communicate with the Orion, you'll need to download a small
driver. This “driver” isn't so much a real piece of code as it is a fancy device description that
tells Windows how to talk to a bog standard serial port.

You can download the driver here:

http://download.seemecnc.com/Software/RAMBo_USBdriver.zip

The driver file is signed so it should work without any problems under Windows Vista, 7
and 8.

If you haven't done so already, connect the Orion to your computer using the included
USB cable and turn the Orion on.

Unzip the file to a temp directory or other place that you know the location of. For
Windows users (and likely XP, Windows 8 and Vista users as well), plug in the RAMBo and let
Windows “fail” to find the correct driver for the board.

Open up the device manager by right-clicking on “Computer” or “My Computer” and
select “Properties” followed by “Device Manager”. Scroll down to the “Unknown Devices” entry
and right-click on the RAMBo entry. Choose “Update Driver” and then “Browse my computer for
driver software” (or something similar to this).

Choose “Let me pick from a list of device drivers on my computer”, then click the button
for “Have Disk”. Browse to where you unzipped the file you downloaded and then click “OK”. It
may complain (depending on OS) that the driver isn’t signed —allow it to install it anyway. That’s
all there is to it. The RAMBo will now appear on your computer as a standard serial port.

The software used to send jobs to the printer (among other things!) is called Repetier-
Host. From now on, I'll refer to it simply as “the host software”, or some cryptic variant of that.

To get a copy of “the host software”, you'll need to go to http://www.repetier.com and
download the version that's appropriate for your platform. Repetier offers it in Windows, Linux
and MacOS flavors. On the Repetier site, click the download link and chose the latest release
for the platform you're working with. At the time of this revision, the most current version for
Windows is 0.90C, Linux is 0.90D and MacOS is 0.56.
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Before you start up the host software, you'll need to know what port that the Orion
appears as. In order to discover this bit of information, you'll need to open up Device Manager
(right click on My Computer, click “Properties” and then click “Device Manager”). You'll get a
window that looks something like this:

= Device Manager

| Eile | Action View Help

&= | 5| HFE &

o = Colossus

> g Bluetooth Radios

> -8 Computer

:s w Disk drives

- B Display adapters

» 4 DVD/CD-ROM drives
: ":‘_-g Human Interface Devices
g IDE ATASATAPI controllers
- Ii IEEE 1394 Bus host controllers
- - %54 Imaging devices
= Keyboards
ﬂ Mice and other pointing devices
| Monitors
- B Metwork adapters

R~ VRN g Jur

s 13" Ports (COM & LPT)

W W LW

B

b I} Processors

- -4y Sound, video and game controllers
b -4 Storage controllers

b M| Systemn devices

b j Universal Serial Bus controllers

The green box highlights the entries we're interested in. Because I've got two printers
currently connected to my machine, there's two entries in there for RAMBo controllers. The
data you need is the bit at the end — in this case it's “COM8”. Write this down — we'll need it in
order to tell Repetier-Host what port to contact the RAMBo on.
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Start Repetier-Host and click on Config->Printer Settings. See below for an example of
how that screen looks.

- .
Printer: Orion Delta - B
 Connection | Printer | Printer Shape | Advanced |
Connectar; [Serial Connection - ] -
Port: COM& - [ Bzt Bods
Baud Rate: [Eﬁﬂﬂﬂﬂ ,]
Transfer Pratocal: [ﬁu.rtude‘ted ,]
ResstonComnect | DTR low-shigh-low -|

Reset on Emergency [Send emergency command and reconnect

4
n

Receive Cache Size: 127

From Arduino 1 on the receiving cache was reduced from 127 to &3 bytes!

[7] Use Ping-Pong Commurication (Send onby after ok)

The prirter settings always comespond to the selected printer at the top. They
are stored with every OK or apply. To create a new printer, just enter a new
printer name and press apply. The new prnter starts with the last settings
selected.

oK || Ay || Cancel

The first thing | want you to do is name the configuration for your printer. You can do this
by clicking in the “Printer:” drop-down shown above. It will typically start as “default”, but you
can change that to whatever you like. | named this one “Orion Delta”.

You'll want to change the “Port:” selection to match the entry you found previously while
exploring the Device Manager. The “Baud Rate:” and remaining fields should be set as they are

shown above. Don't forget to click the “Apply” button in order to save the changes you've just
made!
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Now click on the “Printer” tab:
P =1t

Prirter: Orion Deta

Connection | Prirter |F'rinterShape Advanced

Eb

Travel Feed Rate: 4800
Z-Pods Feed Rate: 100
Default Extruder Temperature: 2010

Default Heated Bed Temperature: BE
Mumber of Extruder: 1

Chechk BExtruder & Bed Temperaturs
[T Remaove M105 Requests from Log

Check every 3 seconds.

U

Fark Position: 10 Y0
[] Goto Park Position after Job./Kil

Disable Bdruder after Job Kill

Disable Heated Bed after Job Kl

[] Disable Motors after Job./Kil

Add to comp. Prirting Time g [%]

4k

[mm.fmin]
[mm.min]
L

T

ZMn 0 [mm]

| oK

J

Apply | | Cancel

You'll want to change all the fields in your Printer tab to match the values | have set

above example. You'll learn over time what each of these different options do, but for now just
set them as | have them. Click on the “Apply” button and we'll move on
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Now click the Printer Shape tab:

Prirter: Orion Delta -

]
Connection | F‘rinterl Printer Shape |Mvanced|
Printer Type: [Hnstud{ Printer (circular print shape) v] fg
Printable Radius: i} mm
Printable Height: 230 mm

m

oK || Ay || Cancel

Click on the “Printer Type:” drop-down and select “Rostock Printer (circular print shape)”.
That selection should change the Printer Shape configuration screen to look similar to what you
see above.

Go ahead and click on the “OK” button to save your changes and dismiss the
configuration dialog.

You can now connect to the Orion by clicking the “’Connect” button that's on the left end
of the Repeter-Host toolbar. Upon connecting, you should see something similar to this appear

0.83.0BI0N FIRMWARE URL:herpa://github.cos/sesmesns/CAION PROTOCOL VERSION:1.0 MACEINE TYPE:CRION EXTRUDEI

Printing tim
FIRMHARE MAN
14:55:35. 956 WSMAATISRE 4
FEERER L Ml Printing time:{ L 2% ‘min

in the log window of Repetier-Host.
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The text is pretty hard to read, so for clarity's sake, I've duplicated it below:

14:58:31.432 : start
14:58:31.608 : External Reset

14:58:32.528 : FIRMWARE_NAME:Repetier-ORION 0.83.0RION
FIRMWARE_URL:https://github.com/seemecnc/ORION PROTOCOL_VERSION:1.0
MACHINE_TYPE:ORION EXTRUDER_COUNT:1 REPETIER_PROTOCOL:2

14:58:32.528 : Printed filament:165.97 m
14:58:32.528 : Printing time:0 days 21 hours 33 min

The firmware “boot” banner basically tells you what the revision of the software is as well
as how much filament you've printed (measured in meters) and how much time your Orion has
spent printing.

If Repetier-Host is unable to connect, go back into the printer configuration and make
sure you've chose the COM port that matches the RAMBo entry in your Device Manager listing.
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Click on the “Manual Control” tab that's located on the right half of the Repetier-Host
display: You'll be using this when you need to manually control the Orion.

| Object Placement | Sicer | G-Code Editor | Manual Conirol |

You'll note that there's two icons on
the manual control panel that I've
GCode: ‘| Send “marked out”. These are the X and

Y¥=0.00 Z=0.00 Y axis home buttons. For the Orion
and other delta configuration
printers, these shouldn't be used.

Adverse effects can occurr,

ﬁ including damage to your bed glass
€ x 2 X D> 3 if they're used.

That being said, the other two
“house” icons can be used safely.
The on on the left homes all axes in
the Orion and the one on the right
does essentially the same task for
the Z axis only. With a delta
configuration like the Orion, you

QO Power Tum Mator Cff Park

Speed Muttiphy

_ 100 |2 « »
Feedrate: really only need to use the “home
Flowrate: 100 =] button on the left.

Extruder 4 Frintbed 5 Manual Control Tab Features:
Edruder1  «| 1761C/ [200 |2 Temp. 1206C/ |55 |2
- 2. X & Y movement cursor buttons
Speed [mm./min] M = Fan

~ 3. Z movement cursor buttons
Extrude [mm] v [+ ] (@ Fan | Output 50.2%
Retract [im] TR 4. Extruder Controls
_ 5. Heated Bed Controls

Debug Cptions

@ Echoe  |O o |[O Emors  |[@ DyRum | [oK]

The G-Code input box will allow you to send G and M codes directly to the Orion. (if you
want to learn more about what G and M codes are, please see these links:

http://en.wikipedia.org/wiki/G-code and http://reprap.org/wiki/G-code « this site has details on G
and M codes and how they directly relate to 3D printing)

You'll notice that the X, Y and Z position indicators are all red. This tells you that
Repetier-Host doesn't know where they currently are. To update the host, go ahead and type
“G28” into the G-Code input box and press ENTER. What this will do is tell the Orion to home
all axes and figure out where “home” actually is by hitting each end-stop switch located at the
top of each tower. (You can perform this same task by clicking the un-labeled Home icon.)
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As soon as the G28 command completes, you'll notice that all three red axis labels have
turned black. X and Y will be zero and the Z axis will (or at least should) match the Z height you
set in the printer configuration dialog when you first started Repetier-Host.

Now that the Orion has been “homed', you can now use the X, Y and Z movement
buttons to “jog” the axes around. For the X and Y axes, each arrow is broken up into four
segments. Each segment of the arrow defines a movement distance when clicked.

The first segment will “jog” or move the axis 50mm.
The second segment will move the axis 10mm.
The third segment will move the axis 1mm.

The fourth segment will move the axis 0.1mm.

Each click of a segment will move the axis that amount. You don't have to remember
these settings though — if you hover your mouse over each segment, a little tip will appear that
tells you how much that particular segment will move the chosen axis.

Go ahead and click around on the X and Y axis controls now. You'll see that if you're too
close to the end-stops, the movement will be odd or not what you expect. In order to give
yourself some room to play, enter this into the G-Code input box and hit ENTER.

G0 Z100 F3500

This will move the effector end of the Orion to 100mm above the print bed. Now you can
easily move the X and Y axes around without worrying about hitting the end stops.

The Z movement cursor buttons work the same way as the X and Y axis buttons, but the
Z axis cursor only has three segments. The first, or top segment will move the Z axis 10mm,
the second 1mm and the third 0.1mm. You'll notice that as you click the Z axis arrows, it moves
a lot slower than the X and Y axes do. This is because the Z axis is typically only manually
adjusted by small amounts. If you need to manually move it a long distance, you're better off
issuing a G-Code command with a feed-rate specifier (the F3500 above) in order to accomplish
this.

The Extruder controls are very simple. They allow you you turn the hot end on, set the
extrusion temperature and feed or retract filament.

The extruder display shows you what the current hot end temp is in Celcius and next to
that is the temperature set point control. Go ahead and click on the “Heat Extruder” button and
you'll see that the current temperature display begins to climb in short order.

If you leave it on long enough, the display will eventually match what the set point that's
currently set.
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Change the set point to the appropriate temperature for your filament by either entering
that value into the control or by using the little up arrow next to it. For this demonstration, you
can use 185 for PLA and 215 for ABS. If you've turned off the extruder, go ahead and turn it
back on, letting it reach the set point. In order to demonstrate the feed controls, the hot end
needs to be at the operating temperature of the filament you're using. Notice that while the hot
end is heating, the current temperature and set point is also reflected in the Orion's LCD.

Once the hot end has reached the target temperature, click the down arrow that's next to
the “Extrude [mm]” control. If your settings match what | have below, the extruder will feed
10mm of filament into the hot end with every click. Click it a few times to see how it works.

Bxtruder The speed of the manual extrusion is controlled by

© Heat Extruder | the “Speed [mm/min]” field. This basically tells Repetier-
Host that for every click of the Extrude button, you want to
feed filament at so many mm per minute. In the case of
Speed [mm./min] om0 |2 this example, that would be 100. Unless you have a
specific reason to do so, you don't need to change the feed
speed — too high a rate could jam your hot end because it's
unable to heat the filament at a sufficent rate to extrude it
at the higher feed rate you've specified.

[Bduder1  w| 21283T/ 215

Extrude [mm] 10

‘ I

Retract [mm] 10 = | 41t |

The other control you have available is the “Retract” button. This obviously does the opposite of
the Extrude button — for each press, it will pull filament out of the hot end by the amount
specified next ot the button. This can be handy when you want to back out filament a bit to
prevent a “drooling” problem that can happen with PLA sometimes.

| should also caution you on leaving the hot end at operating temperature with no
filament in it — it's not good for the liner of the hot end. If you're not going to use the Orion right
away, | would recommend that you leave the hot end cold as it really doesn't take long to reach
operating temperature.

The heated bed control pictured at the left is how you can

AIEL manually heat the print bed. The example shown has it set for
|G Heat Frintbed | PLA - 55-60C is typically a good bed temp for that material.
Temp. 1968°C/ |55 - With ABS | would recommend 80C. That temperature in

conjunction with the include glue stick make for good adhesion.

The heated bed takes much longer to bring up to temperature than the hot end does. This is
due to both the surface area of the bed as well as its PCB nature. You can shorten heating
times by covering the bed with a washcloth or towel — this will prevent the heat from radiating
away from the glass surface and extending the required time to reach operating temperature.
This isn't so much a factor with the lower bed temperature of PLA, but at ABS temps, it can be
an annoying wait some times. You can leave the bed heated for extended periods of time
without damage.

| haven't mentioned anything about the Fan control as that is somewhat of an advanced
area and it's really not needed for your beginning prints. I'll cover it later however, so don't
worry.
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Now that you've got a basic understanding of how to manually control your Orion with
Repetier-Host, let's find something interesting for you to print as your “introductory” object.

I'd recommend you head over to http://www.repables.com and find something you'd like
to print. I'm going to chose the Orion Keychain - http://www.repables.com/r/151/ for my example
print. You don't have to make the same choice, but pick something geometrically “simple” in
order to make the learning process a bit easier.

Once you've downloaded and unzipped the model you chose, you'll need to load it up in
Repetier-Host in order to begin working with it.

@ Click the Load icon and browse to where you saved the file you unzipped.

When the model file is loaded, the 3D View in Repetier-Host should look similar
to the image below.

The 3D View will | " | Temersue Cuve
show you your
Orion's print volume
as well as the
current position of
the loaded model.

Load

The controls on the
left edge of the
window allow you to
manipulate the view
that you see of the
model.

You can manipulate
the view with your
mouse by holding
down the left mouse
button in the window
and moving the
mouse around. The
position of the
drawing space can
be moved by holding
down the center
button and moving
the mouse around.
The right mouse
button will allow you
to manually position
the model on the
build platform, but | don't recommend doing that at this time.

S O™ 44+ Q
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The scroll wheel on your mouse zoom the build volume in and out. This is useful when
you're manually arranging parts or you want a closer look at a generated tool path.

The second half of the Repetier-Host display will contain the Object Placement panel
after a model has been loaded. You can also change to this tab by clicking on it at any time.

The Object Placement tab
will allow you to manipulate
the scale, position and
quantity of objects currently
loaded. If you're going to
print the Orion Key fob
object, you should change
the X scale value to “.75” and
then click the “Center Object”
icon. This will reduce the
size of the object to % size.
The Center Object icon is the
6™ one in from the left, next to
the grid of 9 gray squares.
The reason for this is that the
key fob is kind of large and
will be right at the edges of
what the Orion can print
when at full size.

We'll get to the other uses of
this tab later, so for now just
leave the settings as they
are.

Object Placement | Slicer

G-Code Editor | Manual Cantral
I+ I — | @ J

Name
ORIONKEY . STL

Mesh Callision

v v &

Translation X 3730712 Y -24782% £ 3

Scale * o1

Rotation X0

Object Analysis
Modified:

Manifold:
Intersecting triangles:
Nomals:

Loop Edges:

Highly Connected Edges:

Pairts:
Edges:
Faces:
Shells:

Cut Objects
Pasition
Inclination

Azimuth

Y[
Y 0

Z
Z 0

No

fes

0
Criented
0

0

4061
12183
8122

In order to prepare the object for printing, it first must be “sliced”. This is a term that is
used to describe the process of cutting the model into tiny slices the same thickness of your

printing height.

The slicing program is what does all the work of turning your model into instructions that
the Orion can understand. It take a number of configuration parameters and generates a set of
G-Code commands that not only directs the Orion where to move, but how much filament to
extrude, where and at what temperature. That's a somewhat simplistic description of the
process, but is essentially correct.
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The slicing utility that comes with Repetier-Host is called “Slic3r” and is an excellent,
open-source utility. In order to make things easier on new users, SeeMeCNC has created two
“default” Slic3r profiles for you to use. One is for ABS and one for PLA. You can download
them using the links below:

http://download.seemecnc.com/orion/quickstart/ ORIONABS.zip
http://download.seemecnc.com/orion/quickstart/ ORIONPLA.zip

Unzip the profile you need for your filament and I'll walk you through the process of
loading it into Slic3r.

| Object Placement | Slicer | G-Cade Editor | Manual Control |
D> Slice with Slic3r Kill Slicing
Siic3r
O Acive | |4 Corfigure
Frint Settings: (ORIONABS v|
Printer Settings: |ORIONABS -
Filament Settings:
Extruder 1: (ORIONABS v
Extruder 2: 3mm Trans Orange
Extruder 3: 3mm Trans Orange | 8 Setup |

Click on the Configure button — it's highlighted above. It will open the Slic3r
configuration utility.

———
Eile Window Help

Print Settings | Filament Settings | Printer Settings

] B [ |

Layer height

@ Layers and perimeters
- Infill

() Speed
(3 Skirt and brim
12l Suppert material

.| Motes

= Output options

Layer height:
First layer height:

Vertical shells

Perimeters (minimum):

mm

mm or %

¥ Multiple Extruders Randomize starting peints: F
#° Advanced Generate extra perimeters when @
needed:
Horizontal shells
Salid layers: Top: 3 “IBottom: 3
Advanced
Avoid crossing perimeters: &
External perimeters first: =]
Spiral vase: =]

Version 0.9.10b - Remember to check for updates at http:/slic3r.org/



http://download.seemecnc.com/orion/quickstart/ORIONPLA.zip
http://download.seemecnc.com/orion/quickstart/ORIONABS.zip

As you can (barely) see on the previous page, I've already gotten the ORIONABS
configuration loaded. In order to load it, click on the File menu and choose the “Load Config”
item. Browse to the directory where you unpacked your chosen configuration and open it.

Explaining what all the features of Slic3r are is just a bit outside the scope of this
manual, so I'm only going to cover a few points. You can find an excellent reference that will
cover everything you wanted to know about Slic3r here: http://manual.slic3r.org/.

The part of the configuration you want to work with at the moment is the Filament
Settings tab.

-

i Slic3r o | B S

File Window Help

=.Print Settings -Printer Settings_g
|ORION:E\BS v“@|@ Filarment
é} Elrent Diameter: 1.75 mm
= Cooling Extrusion multiplier: 1.0

Temperature (*C)

Extruder: First layer: 218 = Other layers: 220
Bed: First layer: 80 = Other layers: 80 1

Ll i k|

Version 0.9.10b - Remember to check for updates at http://slic3r.org/

At the top of the tab, you'll see a field marked “Diameter:”. This tells the slicing algorithm
what your filament diameter is in order for it to properly calculate the amount of filament it needs
to tell the extruder to push. It's very rare that filament is exactly 1.75mm, so in order to make
sure you get the best print possible, you need to get your filament diameter as accurate as you
can.

This is pretty easily accomplished, but does require that you have a digital caliper handy.
If you don't have one, many local hardware stores carry them. If you've got a Harbor Freight
local to you, a digital caliper can be had for as little as $12.

Spool off about a meter of filament and take ten measurements along the length, writing
each one down as you go. Average those values out and place the result in the Diameter: field.
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Once you've done this, click the little disk icon next to the ORIONABS drop down to sa
your changes. When you click the save icon, you'll be given the choice to name the

ve

configuration something new. If you choose to do this, make sure you remember the name you

picked. You'll need it for the next step. You can click the close icon in the upper right hand
corner to dismiss the Configuration program.

Check the Print Settings, Printer Settings and Extruder 1 settings to make sure they're
selected as shown below.

Object Placement | Slicer | G-Code Editor | Manual Control |

P> Slice with Slic3r Kill Slicing
Siic3r
QO Active | [ £ Corfigure
Print Settings: (ORIONABS -
Frinter Settings: [ORIONABS v|

Rlament Settings:

Edruder 1: (ORIONABS -
BExtruder 2: 3mm Trans Orange
Extruder 3: Imm Trans Orange [ 88 Setup ]

Once you've got your configuration chosen for all three parts, go ahead and click the
“Slice with Slic3r” button.

When it's done, the G-Code editor tab will become active and you'll see something like
the image on the next page.

47



The G-Code editor tab shows the output of the slicing process. It contains all the G and

M codes generated by Slic3r.

| Object Placement | Sicer | G-Code Editor | Manual Control

]

Gl F43800.000 E-7.00000
Gl Z0.550 F12000.000

kP G92 EO

%l 1l X-0.793 Y25.903
451 Z0.350

2
3

There's nothing you need to do here, so let's take a peek at the other new thing that

appeared after Slic3r was done doing its work.

C &

[

D W[5 MmO C|GCode -
i} ; generated by 5lic3r 0.9.10b on 2013-11-21 at 18:
2
K1 layer height = .2
Bl; perimetera = 1
B1; top _solid layers = 3
l4; bottom 3olid _layers = 3
gl: fill_density = .2
M ; perimeter_ gpeed = 30
Bl ; infill speed = 30
i) ; travel speed = 200

; nozzle diameter = .30
; filament _diameter = 1.75
k) ; extrusion multiplier = 1.0
; perimeters extrusion width = 0.60mm
; infill extrusion width = 0.&60mm
; 3o0lid infill extrusion width = 0.&60mm
il - top infill extrusion width = 0.&60mm
i) ; first layer eXxtrusion width = 0.&60mm
19
Pl G21 ; 3et units to millimeters
A M1 07
EEAM190 580 ; wait for bed temperature to be reached
EEIM104 5218 ; set temperature
PER G228 ; home all axes
EEIM109 5218 ; wait for temperature to be reached
I3 G590 ; use absclute coordinates
27 [EEFAm A
PERME2 ; use absclute distances for extrusicn
3Gl Z0.350 F12000.000
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Your output may look different than this if you chose a different part to print from
Repables. Above you'll see the new thing that appeared in the 3D View tab. This is a
representation of the tool path that the nozzle will follow in order to create the key fob.

The dark blue lines indicate the actual extrusion path, while the lighter blue or cyan lines
indicate moves where no filament is extruded.

At this point we're ready to begin printing, so click on the Manual Control tab. Note that
this isn't a requirement, just a habit I've gotten into. It shows what the printer is doing and gives
me an idea of how long it will take to finish the job once it's started.

Before you begin the print job, you'll want to put a light coat of glue from the glue
stick in the area your part will be printing. This will ensure that the part sticks to the
build glass.

’ Click the Run Job button and the process will begin!

Run Jab

The first thing you'll notice happen is that the Heat Printbed indicator will come on and
the temperature display will slowly begin climbing to its set point.

Once the heated bed reaches temperature, the Orion will home itself and the hot end will
begin to heat. Once that is accomplished, your print job will begin.

As the print progresses, you can follow the progress in the 3D View tab. | would
recommend that you get a 3” magnifying glass at some point. It makes it easier to see the
filament being laid down during the printing process. It's pretty fascinating to watch.

One thing that should be pointed out — with ABS, it just LOVES to curl up off the bed,
often times ruining the print. This is caused because when ABS cools asymmetrically, it does
really odd things. If you're having curling issues with ABS, please post a message about the
issue you're having on the SeeMeCNC Support Forum at http://forum.seemecnc.com/index.php.
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There's a lot of really experienced users there that can help you get your ABS prints
working properly.

The best way to handle ABS prints is to make sure that the space where the Orion is
isn't exposed to drafts. A draft will make any curling issues a lot worse.
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Advanced Repetier-Host

Repetier-Host is a pretty advanced piece of software and it can make your life a lot
easier when it comes to printing your projects on your new Orion.

I'm going to walk you through most of the more interesting things that Repetier-Host can
do. For the printing examples, I'm going to use the Ignite Michiana Keychain that is available on
the Repables website (http://www.repables.com/r/146/). Download and unpack the model.

I would like to first cover the Object Placement tab and show you the various functions
that it can perform. Go ahead and load the IGNITE.STL file that you downloaded and we'll
begin.

‘®t Fepetier-Host V0.50C

File View Config Temperature Printer Tooks Help

I - [ o
.B.8 > I N / ® @ 8 :
Connect  Load  Savelob FRunlob Killlob S0 Card Togge Log Show Filament Show Travel Printer Settings  Ermergency Stop
30 View | Temperature Curve | Oibject Placement a-w G:Code Edtor | Manual Control | |
c oo eEevidi
&+ GNITE STL [ Certer Object | v v &
ﬁ Tronslsbion X 7152557 Y 145084 I 4470348 M
ﬂ Scale XA ¥ i zfi a
g Rictation X0 T 0 Zo
Ohiect Analysis
/ Medfied: Ha
/ Marifold: Yes
& Intersacting nangles: [
m Mommals Orentad
Locp Edges: o
Highty Cornectad Edges: 0
Ports: 758
Edges T
Facss: 1516
Shels: 1
[ Cut Objects
Postion
Incliration
Agmuth
|
|
Shawinlog: @Commands Qkfos  QWamings OFms  @ACK  QfuoScol  f Oearlog £ Copy |
13:44 ells:l i
13:d4d: Cbject im manifald.
13: Anaslysing finished. -
Disconnected - Idle 639 FPS .:EH
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Object Placement |5Ii|:er | G-Code Editor | Manual Contral
(" I+ I & '

MName Mesh Collision
IGMITE.STL W o il

The Object Placement tab allows you to do a number of things with one or more loaded
objects. Moving right across from left to right, the functions are:

Export

This allows you to save all the currently loaded (or only the selected ones) parts as a
single STL or OBJ file.

Add Object

Clicking this allows you to add another object to the build platform. This can be handy
when you've got a few different parts to print and you'd like to print them all during the same
print job instead of one at atime. = Go ahead and click the Add Object button and pick a new
model to load — the Orion Key Fob would be fine for this. You'll notice that when it's loaded, the
Ignite object is moved a bit to make room for the new part.

This would is a good time to show you what the Mesh and Collision columns do. Right-
click on the Ignite object. Notice that the Ignite object turns purple and the Orion Key Fob turns
yellow. The purple color highlights the object you're currently working with. Note that the Object
Analysis section of the Object Placement tab is now filled with information related to that
selected object. This section will be hidden if you've got more than one object selected.

Hold down your right mouse button and drag around — you can use this technique to
manually position parts. Notice that when you move the part so it “overlaps” with another, that
both turn a light blue color. This indicates that the models are colliding. The Collision columns
will indicate colliding models with a red “X” Now while you CAN slice and print objects that are
colliding, don't expect great results unless you've got a specific goal in mind.

Remove Object

This is basically the opposite of Add Object. It will remove whichever object is currently
selected.

Copy Objects

This is a neat little feature. Say you'd like to print four of the Ignite key chain tags.
Select the Orion Key Fob and click the Remove Object button. Select the Ignite object and then
click the Copy Objects button. Set the number of copies to four and make sure the “Auto
Position after Adding Objects” box is checked. Click Copy.
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You should now have five of the Ignite objects on your build surface.

You ended up with five because you made four copies of the one object. If your goal
was only four objects total, you'd tell the copier you wanted three copies.

The copy feature is very handy when you have to make a lot of the same thing.
Autoposition

The Autoposition function will allow you to optimally arrange a number of objects with a
single mouse click. Go ahead and move your five Ignite objects around manually and then hit
the Autoposition icon to see how it re-arranges all the objects.

Center Object

This is handy if you've got a single object and you've accidentally moved it from its
default position. Clicking the Center Object icon will automatically move the object to the center
of the print volume.

The Drop Object and Split Object buttons are currently undocumented, and
experimenting with them hasn't lead me to any new understanding of how they work.

Fix Normals

This function will attempt to correct issues with your model file where there is a surface
that should be facing outward, but is actually facing inward. This falls under an advanced
modeling topic and won't be covered further here.

Object Information

This will give you some basic details about the currently selected object.
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The next section of the Object Placement tab has to do with how objects are sized and
oriented in the build volume.

Translation X 0 Y BEIETA L 447004
Scale ¥ Y |1 Z |1 (4]
Rotation X0 Y 0 £ 0

The Translation row controls the object placement on the bed. This is normally
something you'll never need to manipulate by hand as you can move the object around with the
mouse, or by clicking the Autoposition icon.

The Scale row will allow you to change the size of the object. By default the Scale is
locked to the X axis as denoted by the little padlock icon at the far right. Experiment with the
scaling by changing the X column number. Think of it as a percentage. At 0.5, the object will be
scaled in all axes by half. .75 would be %, etc. If you click the padlock, this will “unlock” the
scaling for the Y and Z axes so you can change those independently from the X axis. Go ahead
and unlock the scale and change them and see how it affects the model. You can easily go
back to where you started by setting each axis back to 1 or by simply clicking the padlock icon
again.

The Rotation row allows you to change the orientation of the object in the build volume
and each field is in degrees. This comes in handy when you've loaded an object that isn't
oriented in a way that will allow you to print it. To give you an idea of how this would work, click
in the X field and enter “90”. This will flip the Ignite key fob 90 degrees to the build surface. If
the Ignite model loaded in this position, you could enter “-90” and it would lay flat on the bed,
making it easier to print.

Cut Objects
Position
Inclination

Azimuth

The last section on the Object Placement tab is “Cut Objects”. When you check the Cut
Objects box, it will allow you to slice or cut the object in various ways by using the three sliders
as shown above. This is strictly a visual inspection tool and doesn't apply to the data fed to
Slic3r. Select the Cut Objects box and play around with the sliders to see what they do to the
object on the built surface.
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The Slicer tab is the basic interface to the primary slicing utility that Repetier-Host uses,

Slic3r.

Object Flacement | Slicer

G-Lode Editor | Manual Cantral

D> Slice with Slic3r Kill Slicing
Slic3r
O Adive | | 1 Corfigure
Print Settings: |ORIONABS -
Printer Settings: |ORIONABS -|
Filament Settings:
Extruder 1: |ORIONABS -
Extruder 2 3mm Trans Orange
Extruder 3: 3mm Trans Orange | 8 Setup |

Slic3r is one of the more popular slicing tools for 3D printing. It's open source and

community supported.

The Slicer tab also provides access to Skienforge, another free and open source slicing

utility. Due to its complexity | won't be covering it here. If you like, you can learn more about it
here: http://reprap.org/wiki/Skeinforge.

Slic3r allows you to manage multiple profiles for print settings, the printer itself and
different types of filament. The Slic3r interface above allows easy access to any of those three
preset categories. As time goes on, you'll collect a number of different configurations for the
different models you print and the filaments used to print them. All of those setting can be
accessed via the Configure button, located right below the “Kill Slicing” button. The details of
the Configuration program for Slic3r is covered in the previously linked Slic3r manual and won't
be covered here.

The last thing to note about the Slicer tab is the “Setup” button. This will allow you to tell
Repeter-Host to go to a specific place for configuration files and the Slic3r executable. This can
be used in the event that you wish to use a version of Slic3r that is different than the version
supplied with Repetier-Host. This can come in handy when newer versions are released and
you'd like to upgrade without waiting for a new product installer for Repetier-Host.

55


http://reprap.org/wiki/Skeinforge

The last tab I'm going to cover is the G-Code Editor tab.
When you slice a model, the output of the slicer will be automatically loaded here.

The G-Code Editor is basically just | Obiect Flacement | Siicer | G-Code Edtor | Manual Contro

a fancy text editor. Itallowsyouto [ W 5 & B O O G-Code -
view the G-Code that the slicer
generates for the object(s) you
sliced as well as allows you to view

o
; Configured for the Rostock MAX to print single we[ ]

=]

0
A

B

; laver_height

WD =] an Ln e L B

; perimeters = 3
the tool path of each layer bl e
individually, or all the layers at ¢ bottom solid layers = 3

; fill density = 0.20
once. ; perimeter_speed = 90

; infill speed = &0
The G-Code Editor tab has two ; travel_speed = 200
modes to it. “Visualization” and ; mozzle diameter = 0.35

; filament diameter = 1.64
“Help”. In Visualization mode, you ; extrusion_multiplier = 1.0

can use one Of the three radio ; perimeters extrusicn '-xi::it':: : 0.55mm

7 infill extrusion width = 0.55mm

buttons to view the whole output, a E): s0lid infill extrusion width = 0.55mm

. ; o infill extrusicn width = 0.34mm
single layer or a range of layers. FOR SRELLL EERrusson wann e

. . FE8G2]1 ; set units to millimeters

If you want to view a single layer, lman

C"Ck the “ShOW Smg|e Layer” kEIM190 555 ; wait for bed temperature to be reached
. FPLIM104 5185 ; set temperature

selector and then move the First o

PIAG1 Z300 F3000

P M42 P& 5255 ; Turns con PEEK fan

PERM1 09 5185 ; wait for temperature to be reached
FEIGI0 ; usge absclute ceeordinates

KWl G392 EO0

M52 ; use absclute distances for extrusion

Layer slider around. You can also
use the up/down arrows in the First
Layer input box to more precisely
go to a specific layer.

You can see an example of this
below — it's currently showing layer
6 of the Ignite key fob that I've
been using as my example part.

[ Fist Layer |0 :
l Last Layer: ]ﬂ : 22

R15 C4 Insert Layer( Extruder( Printing Timel4m:53s

BRG] X-18.700 Y-0.329 -
1 i | P |

Visualization | Help |

(7} Show complete Code @ Show Single Layer () Show Layer Range

| Fistlayer |6 =
[ Last Layer: l's $ 2

R15 C4 Insert Layer0 ExtruderQ Printing Timeldm:53s
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The Help mode (accessed by clicking the “Help” tab next to “Visualization”) is a very
handy feature when you'd like to see what all that noise in the G-Code Editor is actually doing.

When you click on a G or M code that Repetier-Host knows about, it'll pull a description
out of its database and display the information in the Help window as shown above.

sl ; LTOPpP 1NIlll EXTIruUSl1Oon Wl4artn = U.J2Im

FARG2]1 : set units to millimeters

EEIM190 555 » wait for bed temperature to be reached
pffiM104 5185 |: set temperature
plAG1 Z300 F3000
EERMA2 P& S255 ; Turna on PEEK fan
M109 5185 ; wait for temperature to be reached
PEIGS0 ; use abaclute coocrdinates
30 =i
KMA2 : use absoclute distances for extrusicon

Gl F3600.000 E-5.00000

Gl Z0.450 F12000.000

G392 EO0

RG]l X-18.700 Y-0.825

I I

M104:5et extruder temperature (fast)
Syntax:M104 [3{Temperature in "Celsius)]
Sets target temperature and returns immediately.

If Repetier-Host doesn't know what a G or M code is, it won't display anything in the Help
window at all.

I've covered a number of the basics with Repetier-Host and you should have a pretty
good handle on how to use it with your own printed parts. There's one last thing that I'd like to
cover and that is the Temperature Curve tab.

This shows some interesting data with regard to both your extruder and heated bed
temperatures.
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The image below shows a typical “cold” Orion.

There's four “tracks” worth of data
shown on the graph.

Graph #1 shows the bed
temperature (the thinner cyan line)
and the bed temperature average
(thicker, dark blue line)

Graph #2 shows the hot end
temperature (the thinner red line)
and the hot end average
temperature (thicker, brown line).

The graph scale is in time along the
bottom (5 minute graduation) and
the temperature scale is vertical and
uses a 5 degree graduation.

The lower graph (#3) is the “power”
graph and that shows how much
power is being sent to the hot end.

Go ahead and click the Heat
Extruder button on the Manual
Control tab and watch what the
temperature curve does.

25:00

30:00
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The first thing that will happen is that the scale will jump
considerably as it now needs to show your target temperature.

In the figure to the right, you'll see that a new graph line has
appeared. The purple line is your target temperature. That is what
the system is currently trying to reach. As time goes on, it may
exceed that target by a few degrees and then back off on the power in

order to get back down to it.

You'll see that the average temperature lags behind the actual

by a short period of time. This is okay.

The image to the right shows
what the Temperature Curve
will show once the hot end has
reached the target point.
Notice how the power graph
on the bottom corresponds to
the actual temperature line
shown in the top.

As time goes on, the actual
temperature line will exist as a
little “squggle” that will remain
inside the border of the thicker
average temperature graph.
This is an indication of a
properly tuned hot end
controlling algorithm.

10:00

10:00

15:00

15:00
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