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Safety instructions and intended use

To ensure a safe operation, following instructions must to be followed:

1 This device isnly to be usedor operating motion control equipment for camera systemsy other
use is not permitted.

1 Operate this devicenly under supervisiorDo not leave it unattended with power supplied.

1 This device is designed follaV battery supplyDo not use a highaemltage and do not operate this
device with the power grid.

91 This device inot protected against dust, steam or liquidsnsure that the device is placed on a
surface where these mediums can not get in contact with the device.

9 This device generates heat and sparkskesep it away from flammable vapors, liquids and other easy
flammable materials.

I This devicenay generate electromagnetic wavd3o not use this device in near distance of persons
with heart pacemakers dn near d other sensitive electronic equipment.

1 Do not placehis devicen direct sunlightvhile operating.

I Make sure all usedables are without damages

I Operate this devicenly with closed housing

1 Do not put any mechanical stresa the housing.

I Operate this device only environmental temperature of 840 °C.

9 This device is to be used witlcarrent of max. 0.6A per stepper motdBetting up higher currents
occurs at own risk.

1 Neverplug off a stepper cablehile power is applied\Never turnoff the power while the steppers are
moving Both may destroy the stepper drivers and further parts of the device. (Use the emergency
stop to stop all steppers ano disable them)

1 Do not spin the stepper motors manually, while they are connected. THewark as a generator and
produce a voltage which can damage the whole controller. Espeifigtiy are using a slider make
adzNB GKIG GKS At ARSNI g2y Qi aLAYy (GKS Y2G2NJ Ay Ol as
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1. Hardware

1.1.Controller

To ensure a good heat transfer from the stepper drivers, the controller has an aluminum plate on the
top site. The stepper drivers are linkdd2 (G KS LJX I 6 S® {2 LJX SIFaS SyadaNB i
to ensure best possible heat transfer.

The housing is 3Printed plastic. To get good mechanical properties, PLA/PHA from Colorfabb was
chosenas material. This material will deform ataroundg® c / ® {2 LJX S+ aS YIF 1S &dzN
put the controller into direct sunlight.

The housing will provide basic protection for the internal electronic components. Since a lot of
connectors are used, theousing could not be made waterproof. This will mean that you have to
make sure that dust or liquids are not able to reach the controller. Operating the controller while rain
is only possible of yoensure that no water can reach the controller (e.g. ptasag).
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1.1.1. Connections

The pinlayout of all connectors can be found in the appendix.

 Stepper motor connections

X Z SRR

The stepper motors are connected witkpfh miniXLR plugs to the controller. The miniXLR
connections have a lockimgechanism so it isat possible taaccidentallyunplug the connection.

Please be aware that you should plug or unplug the connectors only when the power is removed. So
the stepper motor should be connected at first and removed at last.

9 Camera and power connections

2.5mmstereo audio jack to connect your camera via shutter cable. Focus and shutter
can be activatedeparately The pinlayout is identical to standard trigger cables, so
each trigger cable with 2.5mm audio connection should work.

o EXT

3.5mm stereo audigack. Enables you to trigger the controller by an external signal.
E.g. with a button or hotshoe adapter on your DSLR. Signal output is 3.3V (0,33 mA)
and must be shorten for triggering.
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0 Micro-USB:

This is the USBonnection of the Teensy 3.6. It is ugsedupdate the firmware of the
controller or to connect the controlleio the PureMoCeéwVindowsApplication.

0 Reset (Red button):

This willreset the Teensy. It will also disable the stepper motors and stop all
movements. After you have pressed this buttoauyshould restart the Android app
if you want to continue.

o PWR1

This is the main port for connecting your power supplye whole board is designed

and tested for a 12V power supply. The maximum supply voltage is rated with 24V. If
you are using voltagesbove 12V please have a closer look on the heat of the
steppers and stepper drivers. If it getting too hot, please lower the stepper current or
lower the supply voltage.

o PWR2

Allows you to connect a second battexyclusivelyfor powering your camera.
Depending orthe stepper amount and type and your camera type, the peak current
can exceed the current amount which your battery is able to deliver. This will result
in a shutdown of your battergr a malfunction of your camera.

(Controller staneby consunption without steppers and camera = 0.18A, controller
standby consumption without steppers and powering Nikon D750 = 0,4 A). As you
can see, a DSLR comparable to the D750 will consume a lot of power. While
triggering, there will be a high current pe&k it is highlyrecommended to use a
second battery if you want to supply your camera with powgr.

o CamPower:

3-pin miniXLR jadio supply your camera with power. Current can be set by adjusting
the potentiometer of the voltage regulato(see chapter XXX for further details).

o Switch

As described above, it is possible to use a second bagtarlyisivelyto supply your

OFYSNI G6AGK LIR2gSN® LT &2dz ¢lyd (2 R2 a2z |
020K OANDIARWMRE #2f 6 KSYERBNAJZAII & GKS @2¢ 41
ISYSNIGAYy3a GKS OdzNNByid F2NJ 6KS OF YSNI & L¥
023SGKSNI I yRPWRES goAlf (f( SNBA 22 ya dalJL)t 8 GKS @2¢f 0
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1.1.2. Setting stepper motor current

This device was tested with a max. current of 8.A per stepper motorand a supply voltage of 12V
Higher currens and voltagewill generate more heat. The stepper drivers are able to be run at
max. 1.2A. Setting up the current over 8 A or supply voltage above 12must be done with much
precautionand at own risk since the device is intended to be used <8Aper stepperat 12V

supply.

1.1.3. Setting camergower voltage

Depending on your camera type, you have to set the right voltage if you want to supply your camera
with power over the controller. The right voltage is labeled on the original battery of your camera.
For most DSLRs it should be something aroun8 V. Note that fully charged, the original battery

will have a higher voltage than it is labeled.

You willneed a multimeter and a small flat screwdriver to change the voltage.

If you set the voltage too high, you may damage your cameé®iease do thisetting only with a
disconnected camera!

To change the voltage, open the M4 screw on the top side of the controller. Underneath the screw
you will see the potentiometer of the voltage regulator (small set screw). If you turn the screw
clockwise, you will increase the voltage. Turning countedwise will reduce the voltage.

The max. voltage which you should set is 10V, do not set the voltage above this limit.

e
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1.1.4. Connecting cables

To ensure a safe operation and protect the components, the cables have to be installed in a
specific order.

1. Connect your steppers cables.

2. Connect youbatteryLJ2 ¢ S NJ & dWR¥(ahdsécand supply tcPWR2Z A F MSBRS RO
have apower switch on your battergr within the power cable, make sure it is switched off.

3. Turn on your power supply.

4. Connect your amera to Master or Slave.

5. (If you want to supply your camera with power from the battery, connectctimerabattery-
FRIELIGSNG G2 &/ 1Y

CAUTION:

1 Do not plug in or unplug any stepper cables while power is connected to the controller.

1 Do not plug off thgpower cable or shut off power while the steppers are in movement (Press the
emergency button at first)

f 52 y2i LXitd23 SANE ¢6/SFY2 NB | LILJ @ Aayidactivafing ®eNstefipers G KS O 2
While bootup process of the controller, higher currerggks can occur antiaydamage your
OF YSNI ® {2 Ifglea YI ] 9LRadINE> | (iFKIFSINJI &(2kd8 LA 2dyTi NiRyE €
and you havectivatedthe stepper power At this point alcapacitors are filled and theoltageis
stabilized.

9 After finishingyour operation, remove the 12V power supply cable at fifsie remove order of

the other cables is not relevant after removing the 12V power supply.
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2. Install Android app

2.1. Download and activation

Downloadlink to Play Store:

https://play.google.com/store/apps/details?id=pm.puremoco.free2

The app version, which you will find in the Play Store, is only a demo version. You will be only able to

move oned G SLILISNJ Y I ydz f €
PureMoCecustomer, you will receive the full version for free. If you have amsalle controller and

e o

Pt

20KSN) Fdzy OlGiA2Yy a

want to use the fulliversion, please contact me to make therplase.

To receive the full versiglyou need to send me your Google Play Store eatlitess.You can find

this maitaddress in the Play Store App:

i R4 46 ¢ @ 12211

X____ 1

FILME, MUSIK &
BUCHER

TOP-CHARTS SPIELE KATEGORIE]

Vorschlage fiir dich

APPS & SPIELE

AusweisApp { Schall i SCANN3D i Spyb
2 messung [Beta]
2,5% 4,7 * 33% 4,3 %
Apps ausprobieren MEHR
Vorschlage fiir dich

4

Send Any- i Dsfile i WiFis
yhoro (Da- o

IHSEEE @ 12:11

Apps & Spiele

Meine Apps und Spiele

Filme, Musik & Biicher

Filme & Serien

Musik

Biicher

Kiosk
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| will add it to the beta test list, so you wiiceive the beta veisn, which hathe full functionality.
After | have added to the list, you can activate the full version

If you have not downloaded the app yet, you can open the activation page here:

https://play.google.com/apps/testing/pm.puremoco.free?2

Make sure that you are using the same Goeggteount as for the Play Store on your Andrdelice.
BS - DIEJX O 2 @zy Ol p S &
u

LT &2dz It NBFRe& KI @S Ayadl f4 a |
(KS tAyla o620So

5
VeNBA2Yy e ® ¢KAa oAft faz 2LSy

PureMoCo

PureMoCo -
Camera Motion Control Systems

App Version:
Build-Number:

Controller Version:
Verdffentlichung am: 10.08.2017

GET FULL APP VERSION

Wi 7.00
PureMoCo

Pleas

PURCHASE ACTIVATE
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PureMoCo

Please open the activation page by
clicking the button below.

At the bottom of the page, you will find a
button which you must click to become a

tester.

It will take some minutes or even hours
until the update is available.

ACTIVATE FULL VERSION

' FGSN) @2dz K- @S Of A O17-BuRon,iakefe wvilllb&apenéliliniy&ir bfodzerf Yo S NA A 2
have to confirm be a tester. Otherwise you will not receive the full version.

PureMoCo Motion Control (free)

PureMoCo - Camera Motion Control Systems

PureMoCo - Camera Motion Control Systems hat dich zu einem Testprogramm fir eine unvertffentlichte Version der App PureMoCo
Motion Control (free) eingeladen

Als Teilnehmer erhaltst du ein Update mit einer Testversion der App PureMoCo Motion Control (free). Wir weisen darauf hin, dass eine
solche Testversion potenziell instabil ist oder Programmfehler enthalten konnte.

Die App PureMoCo Motion Control (free) bei Google Play herunterladen

After you haveaccepted the beta test, you will receive the update over the Play Ssametimes it
maytake up some hoursSometimes it is also required to uninstall the app first and reinstall it again
to receive the updated version.

To check if you have received thél-GSNE A 2 Y 5 2 LISy -phagd, th&rg/shaull S ndiredd 2 dzii €
EF68f 6 MBRNEARS XD
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2.2.App requirementg First app start

The app requires somagermissions to be able to work. If you are using an Android version <6.0, all
permissions shouldégranted at installation.

If you are using Android 6dr higher, you will need to accept the permissions manually during the

use of the app. If you start the app without the necessary permissions, you will at first notice an error
message regarding thée writing. Since the app is not allowed to createsle 4§ KS RIF GF ol asS Ol
created.

On the first start, you will receive a black screerif & 2 dz (i I Ldbutoyi, yau Wi be asked @1 £
allow the permissions for storage access and device latatio

2 V4 m3ie

File writing permission not granted. Please
check permission in app setting and
restart app.

Due to some changes in the Bluetooth API in Android 6.0, you must have your location enabled in
order to use Bluetooth communication.

It might be necessery to restart the app several time to get all permission alerts done.

Pagel3| 86



[Hier eingeben]

¢ 2

OKS Ol

294 m3l6

Allow PureMoCo free
to access photos,
media, and files on
your device?

DENY

6KSGKSN) @2dz KI

Storage and Location should be enabled, oth&n®i

2 94 m317

Allow PureMoCo free
to access this device's
location?

r————

I
DENY | ALLOW

Q¢
w
[amN

=

<  Appinfo

PureMoCo free
version v0.15

UNINSTALL FORCE STOP

Storage
5.46 MB used in Internal storage

Data usage
No data used

P e e =
P I

I Permissions

: Location and Storage 1

Notifications
Normal

Open by default

Mo defaults set

S LW 62y Qi &
o4 m317

App permissions

PureMoCo free

9 Location

Storage

-ttt LISNXAaarA2ya @2
2 NJ LINR LIS N

G—
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Since the app requires Bluetooth communication, you also have to enable Bluetooth on your device
before you start the app. Otherwise you will receive a message to do so. In this case you have to
allow enabling Bluetooth and restart the app after you hawalded it.

An app wants to turn Bluetooth ON
for this device.

Fo—————

I
DENY | ALLOW
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3. App overview

After you have set all permissions and connected the controller to your power supply, you will find
this screen each time you start the app. Please make sure, that you always conneantitudier
first to the power supply bere you start the app.

This screen will list all available Bluetoatévice within range. Make sure that you select only the
PureMoCedevice.
® % i0v " 46 0 m 1232
3:13

nown device

PUreMoCoOS1
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After you have selected the device, you will see this screen:

oM @30 "y H 4 m 1232

< Connect

SEARCH DEVICE

UPDATE
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A X /4 A x

Pleaseclickoa | LIRIF 4S¢ (2 OKSO]l AT &2dz KIS aSt SOGSR (KSE
firmware is still ugto-date. If not, you will receive a message and have to update the firmware like
describe later in this manual.

The app is now ready to use.

m o ®QXiy H 4 m 1232

< Connect

PureMoCo031
60:64:05:D1:47:E0

SEARCH DEVICE

UPDATE
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By clicking the arrow in the upper left corner, you will open the navigation menu. This gives you
access to all settings and operating modes.

Connect

Manual Move

Timelapse

Movie

Panorama

Astro

Settings

About

®Q%il"g H 4 B 12:32

Navigation

Description

Connect

Bluetooth-Connection screen to
connect with controller

Manual Move

Calls the manual move screen direct
if you just want to manually move the
steppers with the software slider or
PlayStation 4 controller

Timelapse Classic shatnove-shot function for
timelapse scenes

Movie Continuous and synchronous
movement of all axifor video shots

Panorama Creathe gigaixelpanoramas using a
pantilt-head

Astro Track stars to enable longer exposur,
times

Settings Gives you many possibilities to tune
and adjust the controller according
your motors

About Information about softwag versions

of the app and controller
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4, Settings

Since the app has a huge range of functions and is compatible with all motor configurations, some
settings must be made to adjust the app according your needs.

The settings menu is opened ¥ige main navigation.

= 20 w4 m17:26

< Settings

AXIS-CONFIG

VOLTAGE CALIBRATION

CAMERA SETTINGS
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4.1.Axis and stepper configuration
4.1.1. General axis config

Each of the 6 stepper/axis can be configured individually. The setting menu for all steppers is the
same.Before you use the controller for some real shots, please make sure that the settings for all
axis are set correctly. Otherwise you may run into some problems.

™ 2O 94 m17:26

< Settings
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® 1Or % 4G 4 1w 18:08

Axis X
1. Activation and name

Active

Axis name: Pan

2. Axis type

O Linear [mm]

Rotation [°]
3. Step calibration

Step Amount: 900

4. Invert direction

5. Backlash compensation
3
6. Microstepping
1/32
7. Speed settings

SPEED SETTINGS

8. Current settings

CURRENT SETTINGS

CANCEL

d

1.Activation and
name

Set the name of thaxis and
enable/disable itlf the axis is disabled,
the stepper will not be enabled and wn
get any current. You also widsee the
axis in the manual movement screen.

2. AXis type

Here you can choose if your axis is
rotating or a linear axis. Depending wha
you choose, the unitwill change to [°] or
[mm].

3. Step Calibration

Do display the correct unit amount, you
have to set this value according to your
stepper and gear reduction...

4. Invert direction

Here you have the possibility to invert th
direction of the axis.

5. Backlash
compensation

If your gearing might have some
backlash, you can compensate for this
with this setting. This works currently
only within the Astremode.

The value which yosethere is in [°] or
[mm], depending on your axis setup.

6. Microstepping

You can choose between difént
microsteppingsettings.

1/4 or 1/16 should be ok for most
applications. If you have a really high ge
reductionyou maybe want to use 1/2.
Full steps(1/1) should only be used in
exceptional situations, since this will
cauwse vibrations in most cases.

7. Speed settings

Depending on your stepper, gearing,
supply voltage, current settings and loa
you will be limited to a certain speed at
which yourstepper motor can operate.
Here you are able to set those max.
speeds and diter important valusto
adjust the controller perfectly to your
stepper.

Further details in the next chapter.

8. Current settings

To save energy and keep the temperatt
of the drivers and steppers low, you car
lower the stepper current while running
andin stillstand.

Further details in the next chapter.
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4.1.2. Stepper speed settings

This is the max. speed at which your steppe
can move without any issues. This speed wi

@ O % 46 4 w 18:08 be used for calculation in video mode and
when moving to tle startposition or to
keyframes.

1. TotaMax. | Depending on your stepper, suppigltage,
Speed gearing, load, microstepping etc. this value
Speed settings will always depend on the cluent setup.
1. Total max. Speed z To determine this value, you have to start at
low value and then just increase and test.
Steps-persecond(Hzl: - 8000 When you notice some vibrations, the speeg
2. Max. manual move speed 2 too high and you have to lower it.
Depending on your project and equipment,
R you might want to limit the speed during
3. Acceleration between shots 2. Max. mgnual movenen_t tp get better accuracy.
manual move | This value here limits thmax. $eed during
[0=slow; 100=fast]: 20 speed manual movement.

You can not set this value higher than the
total max. speed.

Decreasing this value lowers the jdrtween
two photos in timelapse and panoranmode.
If you set this value high, there whié no
acceleration between shots, which will resul
in a jerky movement and vibrations in your
setup. So you should always set this value t
get a smooth mvement in between pictures.
If you set this value too low, the acceleratior
will be very slow and # movement will take
a long time. Thisight cause timing problemsg
This value depends a lot on the setup, so th
best way to set it right is by testing. You war|
to set it as high as possible, but without
getting a big jerk or vibrations in your setup
after the movement is finished.

3. Acceleration
between shots
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4.1.3. Stepper current settings

® O " 46 4w 18:08

Current settings

1. Hardware current setting ?

08 A =

1,13 V
2. Running current

0,59 > A
3. Stillstand current

0,18 v A

1. Hardware
current setting

The current limit is set with a
potentiometer on each stepper driver
inside the controller. You have to
measure the voltage on the Vrfin and
adjust thepotentiometer to your desired
limit. This is described at another chapty
in this manual.

By standard, the drivers in the
PureControl are set to 0.6A or 0.8A.
Please make sure that you set this valu
in this field, because the calculation of
running and gtlstandcurrent it
depending on it.

By setting the running and stillstand
current with the app, you are able to
reduce the current limit without adjustin
the potentiometer.

2. Running current

Here you are able to set the current limi
whichis usedduring the movement.

This setting is always depending on the
hardware current limit which is set with
the potentiometer directly on the steppe
driver. This also means that you can no
set a higher current compared the
potentiometer setting.

A higher carent will result in more
torque and you will be able to reach
higher max. speeds. But you will also
need more power and generate more
heat on the stepper drier and stepper
motor itself.

So try to set this value to a minimum
which you can work with.

3. Sillstand current

The stillstand current is applied around
3 seconds after no movement is
detected. This helps to reduce the powe
consumption and heat generation.
Depending on your setup and gear
reduction, you can set this value very lo
or have to set certain amount if the
torque is too low to hold the stepper in
position.
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4.1.4. Initial Setup

If you install the app for the first time, all valuedl have default settings, which are adjustexdthe
PureHead and PureSlider. If you use other motion equipment, it is necessary to adjust all values
according to your setup.

G FTANRGES e2dz KI @S G2 OK2 DapdndingSi thiSssthg, srowr2 G G A 2y ¢
distance will be displayed in geees (Rotation) or millimeters (Linear). So if you are using a Slider,
OK22&S AG[AYSIFENED® C2NJ LIYy 2N GAfdGT OK22aS awz2il GA

The next step is to decide which microstepping the stepper should run with. Further information on
microstepping can be found in apter XXX. If your axis is having a high gear reduction, it will be
necessary to run many steps to move a certain distance. Sinc&rthino has a maximum frequency
to perform the steps, you will have a certain limit of the max. stepping speed.

If you choose 1/16 or 1/4 microstepping on a high gear reduction axis, your stepping speed might be
high, but your axis will move slowly, since it has to perform a huge amount of (steps. So you
might reduce the microstepping to 1/4 or 1/2 and semhthis setting perforrs.

Fullstepping (1/1) should only be chosen, if 1/2 is still too slow. Fullstepping has the big disadvantage,
that it will cause vibration to the stepper and your axis.

If you have an axis with a low gear reduction, you might stithk W16. This way you will have a
higher resolution, which wilead tosmoother motion.

Depending on your shooting scenario, you might change the microstepping individually on your
needs. For panorama mode a smooth motion is not that important, so youwawith 1/1 or 1/2.

On the other hand, for video mode you will need a smooth motion andomapiseleseperation.
Soyou have to choos&/16 or even lower For high speed movement you might even choose 1/2 or
1/1.

Choosing the right microstepping degnon many factors, so there is no general advice which is the
best one. Try different settings and over time you will find your favorite settings for your shooting
situation.

The next setting is the Power mode, which is described in chapter XXX. He@nychwose between
power saving and full power. Power savings comes with two big advantages, obliviously your battery
will last longer, since less powerciensumed The other advantage is that the steppers, stepper

drivers and PCB are not running at futrent all the time, which will cause less heat and keep the
temperature low.The only situation in which you would choose full power is, when you notice that
your axis can not hold the current position while in still stand with reduced motor curreas$= |

torgue) due to the power saving.

To display the corre® SANB SAk YA t AYSGSNAE RdzZNAY3 Yl ydza t Y2RSZ
alSLlAaddE G2 GKS NAIKG GLfdzSd® LF &2dz KIS OKz2aSy
necessary to perform a6®° turn. This step amourtways refers to full stepsThe microstepping is

calculated in the background.
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Most steppers will have 200 steps per 360° turn (=1,8° per step). Then you might have a gear

reduction due to plaetary gears, worm geaor drive bdts. Assuming you have a 1:27 pbary

gear and a 1:5 drive belyou will need to calculate 200*27*527.000 full steps per 360° turithis is

0KS @I tdsS 6KAOK @2dz YySSR (2 FA{t Ay i a!yvyzdzyi 2
If you have a linear axis, the valudlwe calculated on a different wat first, you must know how

YIye aiSLla NS ySOSaalNkE (2 O020SN) G2 o6K2fS af ARS
RAalGlIyOSe G2 monnan FyYyR a[Sy3adK Ay YYé (2 emdnnnod
SYR® [SI@S | tAGGES 3L L) G2 GKS SYyR® b2g LINBaa af
distance should display 0,00mm.

Now move to the other end of the slider and also leave a little gap at the end.
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5. Manual move

This is the most impoant screen you will need during operation. Here you are able to set the
positions for each axi$f. you are using the PlayStation4 controller, you will only be able to move the
axis when this screen is open.

The screen for manual move is identical for tiapse and videenode. The panoramanode has a
slightly different interface.

5.1.Diagram

The first thing you will notice is the diagramslitows always 5 points. Those are the positions for one
single axis. Depending on the axis setting, those positions are in [mm] or [°].

The Xaxis of the graph shows the picture amount when you open it in timelapsge. Otherwise it
will just show you vales from 0¢ 5 which are standing for the 5 keyframes.

. 2dz Ol yrm@dropRhNYames. When you click on one point, you will receive a closer
information about this point.
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