EN

NOISYIWWI 13ATT
AdLNd 4H1 40

:! QUBICSYSTEM

ONI

USER MANUAL




QS-BT1




Contents

1 Introduction . . .. ... .. ittt et e e e 3
2 Safetyprecautions . . . . ... ... ittt ittt et ettt 3
3 EssentialInformation . ............ ... 00ttt tiietnnennn 4
4 Technicaldetails ... ........ ...ttt ineeneennnn 6
41 Intended use . . ... e 6
42 Listofcomponents . . .. ... ... . e 6
4.3 Operating and storage conditions . . .. ... ... .............. 7
44 Dimensionsandweight . ... ... ... ... .. .. . .. . .. e 7
4.5 Power supply specification . . ... ... .. ... e 10
4.6 Power requirements and consumption . . ... ... ... .. ... ... .. 10
47 NOISE €MISSION « . o v i vt e e e e e e e e e e e e e e 1

5 Setupandinstallation . . . ... .. ... .. ...ttt nenenennn 12
51 Attaching to the aluminum based cockpit profile . . . ... ... ...... 12
5.2 Attachingto QS-CH1 . . . . . . ... . . 15

5.3 Attachingto QS-V20 . . . . . . . . i e 17
5.4 Attachingto QS-S25 . . . . . . . .. 21
5.5 Attaching to Next Level Racing Motion PlatformV3 . .. ... ... .. ... 23
5.6 Connectingbelts . .. ... ... ... . . .. ... 26
5.6.1 Attaching harnesstotheplatform. ... ... ... .. ........ 26

5.6.2 Attaching tensioner bucklestotheharness . . . ... ... ... .. 29

57 Seatbeltsettings . . . ... ... . . ... e e 34
571 Seatbeltsetup . ... ... ... . ... ... e 34

5.7.2 Vehicle vs. flight simulationssetup . . ... .............. 35

5.8 Cableconnections . . .. .. ... ...t 36
5.81 Basicconnectiondiagrams . . . . . .. ... .o 36

5.8.2 Motion Lock connectiondiagrams .. . . . . ... ... ... ...... 37

5.9 Post-assembly checklist . ... ...... .. ... . ... .. .. .. . ... 40

6 Operation . ..........ciiiiitttee et A
7 Software . . ..... .ttt ittt e et et e 42
71 QS-BT1software compatibility . . ... ... ... ... .. ... ..., 42

7.2 Download and installation . ... ... ....... ... .. ... .. .. ... 43

73 Adjustments . . . .. e 45

8 Troubleshooting . ........... .00ttt tneeneeneennenn 47
81 Creatingasnapshot . ... ... ... ... . . .. ... 49
82 Discordchannel. . ... ... ... .. .. .. e 51

9 Advancedapplications. . . .. ... ... ..ttt ittt tneeneennnn 52
91 Adding additional devices to the motion lock circuit . . . . ... ...... 52

9.2 Implementing the working zone protection ... ............... 54
9.3 Increasingsafetylevel . ... .. ... ... . . .. .. . .. ... ... 55

9.31 Assembling Motion Lock jumper . . . . .. .. ... ... ... . ... 55



QS-BT1

9.3.2 Adding power-cut circuit with E-STOP button . ... ... ...... 56

9.3.3 Implementing the working zone protection with power-cut circuit 58

9.4 Implementing non-factory Motion lockswitch . . . . ... .......... 59

10 ConformityInformation . . .. ... .. ... ...ttt eneennenen. 60
11 Environmentalinformation . . ... ... ... ... ...ttt ennn.n 60
12 Manufacturerinformation. . . . ... ... ... ...ttt 60




Document revision history

Version ‘ Date ‘ Comment ‘

1.0 2024-05-31 First release
11 2024-06-31 Added sections with mounting adapters for QS-S25, QS-

V20, QS-CH1, NLR MP V3, added new components to
component list.

1.3 2024-09-02 Added chapter Advanced application, Post-assembly
check list, updated belt connection diagrams.

1. INTRODUCTION

QS-BT1is a multi-purpose, dual-channel, direct-drive seat belt tensioner that increases
the immersion of a racing simulator. It is powered by the same technology as QS-220
and provides force feedback similar to that offered by direct-drive wheels. QS-BT1 gen-
erates vibrations to simulate a running engine, tensions up with downshifts, upshifts,
in corners, and finally - gives a strong pull when crashing. Importantly, it can also work
as a standalone, fully independent device.

2. SAFETY PRECAUTIONS

WARNING

The device is intended solely for individuals over the age of 16.
In case of use by individuals with limited physical, sensory, or
mental capabilities, strict supervision is required. Read safety
instructions before using the device.

WARNING

The device is not allowed to be used by a pregnant woman.

WARNING

DO NOT use the device around pets.

ol Qf
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WARNING

DO NOT place hands, neck, or head under or wrap them around
the belts.

WARNING

Always ensure that cockpit attachment points can withstand
forces generated by the device (approved construction or tested
for expected load). The maximum force generated by the QS-BT1
is 200 N on each belt.

WARNING

Always TURN OFF THE POWER SUPPLY before plugging and un-
plugging the power source. Dangerous voltage levels can remain
in electrical circuits of the device for up to a few minutes after
powering off.

>0 @l

3. ESSENTIAL INFORMATION

Read all the safety instructions before installing and using this product. Save
this document for future reference. If ownership of this product is transferred,
be sure to include this manual.

To reduce the risk of burns, fire, electrical shock, injury or mechanical damage:

m Use the QS-BT1 only for its intended purpose, according to instructions.

m Unplug the QS-BT1 from the power supply if it is not used for an extended period
of time or when there is a need to perform hardware installation, maintenance,
service or repair.

m Turn off the QS-BT1 when it is not in use.

m The QS-BT1 was designed for indoor use only - DO NOT store or use the product
outdoors.

m Keep the QS-BT1 away from heat sources, high humidity, water, and other liquids.
DO NOT store in places where water vapor condensation may occur due to low
temperatures.

m DO NOT disassemble the product. Any tampering with or altering the product will
void the warranty, pose a serious risk of electric shock, and may irreparably dam-
age the product.




If the device starts emitting unusual noises, smoke, or indicating that the device
is not working properly, STOP using the QS-BT1 immediately and contact technical
support.

m DO NOT cover the ventilation holes in the device.

Keep the power cord plug and the socket dry, clean and dust-free.

m Protect the power cord from being damaged by being stepped on, rubbed against,
or pinched.

DO NOT use the QS-BT1 if the ambient temperature is below 5°C (41°F) or above
40°C (104°F).

DO NOT use the QS-BT1 if it has been damaged, or any component is broken or
missing. Please contact technical support.

DO NOT use attachments or replacement parts not recommended or approved by
the manufacturer. If you must replace a damaged power cord, use only certified
products with the same rating as the one being replaced.

Before each use of the device ensure that it is securely mounted to the motion rig.

m Before each use of the device ensure that belt buckles are securely mounted to
the belts.

Use only certified components (seat belts, fasteners) when installing QS-BT1 to
your motion rig.

Use 4, 5 or 6-point racing harness, with adjusters (look at point A in the drawing
below), preferably with FIA certification.
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4. TECHNICAL DETAILS

41. INTENDED USE

The device is intended to work as a INDOOR seat belt tensioner for vehicle and flight
simulations. It is not classified as a safety device and can be used ONLY for entertain-

ment and training purposes.

It is forbidden to use the device in applications other than intended.

4.2. LIST OF COMPONENTS

Main unit
QS-BT1
(x1)

=

Belt buckles
and fasteners
(x2)

USB cable
(x1)

foooo

Power supply Universal mounting
(x1) adapters and
fasteners
(x2)
Power supply Motion Lock
cable interlink cable
(x1) (x1)

2%

Low friction inserts Motion lock jumper
and velcro strips (x1)
(x2)

The QS-BT1 package does not include seat belts; they need to be obtained sepa-

rately.




4.3. OPERATING AND STORAGE CONDITIONS

QS-BT1 should be operated and stored within conditions as specified below:

m Only indoor use and storage

m Temperature: 5°C - 40°C (41°F - 104°F)

m Humidity: 0% - 70% (without water vapor condensation)
m Maximum altitude: 0 - 2000 m (6561 ft)

|

Ensure a correct distance from QS-BT1's cooling vents on the backside (min. 15 cm
/ 6in.) and on the frontside (min. 3 cm / 1.18 in.), and for cable plugs underneath
(min. 15cm / 6 in.).

rearside view frontside view

\Jfﬁn:ln ;cn: (113 |§

min. 15 cm (6 in.)

4.4. DIMENSIONS AND WEIGHT
QS-BT1 MAIN UNIT DIMENSIONS

QS-BT1 MAIN UNIT
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UNIVERSAL MOUNTING ADAPTER DIMENSIONS
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SEAT INSERTS DIMENSIONS
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QS-BT1'S WEIGHT

The QS-BT1 unit’s weight is: 13 kg (28.66 lbs) [without cockpit mounting adapters].

MOUNTING HOLE DIMENSIONS

The QS-BT1's mounting bolts insertion depth CANNOT exceed 20 mm and CANNOT be

less than 15 mm.
ol ;7 27N X max.20 mm (0.8 in.)
o / / [RN \
ey |

1 /N \
e . oo N
= 0| | ~\ |
—— \ N !
\ \\ /,
. . Y-
— _ min. 15 mm\(0.8 in.) 7
~ - ~\ /&\‘t‘
== -:'q..___ —— ;\0\5

INCLUDED CABLES LENGHTS

Power supply’s integrated cable - 1.9 m (75 in)
Power cord for power supply - 1.8 m (71in)
USB cable - 3 m (118 in)

Motion lock interlink cable - 2 m (79 in)
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4.5. POWER SUPPLY SPECIFICATION

QS-BT1 requires 120/230 VAC 50-60 Hz single phase power source with neutral and pro-
tective earth connection.

WARNING

The power supply for QS-BT1 includes an electric cord with an equipment-
grounding conductor and a grounding plug. The plug must be plugged into a
matching socket that is correctly installed and grounded in accordance with ap-
propriate local codes and ordinances.

Applicable plugs for different regions:

=l

AU

Check if the power cord plug has a grounding connection (with 3 pins). To reduce
the risk of electric shock, DO NOT use the plug without a grounding connection

(without a center pin).
LIv LIX
1

1
]
W

This device is NOT intended to be used in an IT earthing/grounding system.

4.6. POWER REQUIREMENTS AND CONSUMPTION

Apparent Current Power
Power* Specification** consumption

Average Average
Peak Current Power Power
(stress test) (typical game)

Voltage Average Peak
I\ Power | Power
[VA] [VA]

230 30 120 1.2 70 10
120 30 120 2.6 80 20

* For converter / UPS specification

** For circuit breaker specification

10



4.7. NOISE EMISSION

The QS-BT1 was checked for noise level emission. Noise level during normal work con-
ditions is not over 50 dB. Measurements method complies with 1ISO 11202 standard. Four
measuring positions as shown on the picture are placed 160 cm from the floor level and

100 cm from the edge of the device.

@ e—e) (e—a) )

Measurement point A B (o D

49,4 dB 49 dB 49 dB 491 dB
Measurement conditions:

m Seat belt tensioned
m 100% power

44,6 dB 47 dB 48 dB 42 dB
m Seat belt tensioned

m 100% power
m Power supply fan off

L
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5. SETUP AND INSTALLATION
5.. ATTACHING TO THE ALUMINUM BASED COCKPIT PROFILE

If you have a custom cockpit based on aluminum profiles, QS-BT1 must be mounted
using universal mounting adapters.

Assembly parts included with QS-BT1:

No. Part description Qty. |
1 Universal mounting adapter 2
2 T-slot nut M8 4
3 Bolt M8 x 16 (DIN 933) 8
4 Washer A8,4 (DIN 125) 8

Illustration of a finished assembly with a sample aluminum based cockpit profile.

WARNING

Ensure that your cockpit construction and attachment points can withstand
forces generated by the device. The maximum generated force is 200 N on each
belt.

12



WARNING

In case of motion platform implemented cockpits - the QS-BT1 always MUST BE
mounted to a position that is moving along with the seat.

Seat belts must always be tightened in order for QS-BT1 to work correctly.

Before installing the QS-BT1 to a cockpit - write down Serial Number which is
located on the underside of the device. Refer to section 7.2 on page 43 for details.
Serial Number is also available on the side of packaging box.

1. Slide the T-Slot nuts (they can also be inserted directly into the T-slot nut chan-
nel at any spot) into the cockpit rear profile bar and then screw in the universal
adapter using bolts and washers by hand. Do not torque down the bolts yet.

4x T-slot
nut M8
------ - =1
) S5 3)
g ‘,L" ’Q ©
—==1 & 79 [
W ol © )
4x Bolt M8 x 16 91" 1 o
(DIN 933)%5;1 < .
)
4x Washer A 8,4 2x QS-BT1
(DIN 125) mounting bracket

2. Adjust the space between mounting brackets to match the belt tensioner mount-

ing holes.
G
Adj
jjust
ML%
:1'_7%7
O e _
- , Jo)
0 O ————
o q[ ol—
o — Q] © —
o |01=2) g ©]
NS Tl
L
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3. Attach the QS-BT1 to the mounting brackets.

4x Washer A 8,4

(DIN 125) )

-
-
QC@

o)
20
20
20
S
0
&
1
& =
I

7/ @
000000, @- —

O
OOOOOOOOO ¢]

9]
4xBolt M8 x 16—
(DIN 933)

O

4. Align and adjust the position of the belt tensioner. It should rest flat against the
bracket. Tighten all eight bolts down (25 Nm [18.5 ft-lbs] of torque applies for bolts
with an 8.8 metric grade).

WARNING

m Ensure that cockpit construction and attachment points can withstand
forces generated by the device. The maximum generated force is 200 N on
each belt.

m Adevice running with incorrectly tightened bolts is dangerous to a user and
will cause irreversible damage to the hardware and mounting points.

M8 x 16 (DIN 933) Washer A8,4
25 Nm (18.5 ft-lbs) (DIN 125)

/
| \ /
Y

topside view|
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5.2. ATTACHING TO QS-CH1

The QS-BT1 should be attached to QS-CH1 using two mounting brackets (not included -
can be purchased separately from our retailers).

Assembly parts included with QS-BT1:

No. Part description Qty. |
1 Mounting bracket 2
2 Bolt M8 x 16 (DIN 933) 4
3 Washer A8,4 (DIN 125) 4

Illustration of a finished assembly.

o Bracket's

Iy .-, bottomlip
N

AN

.
=,

Mounting brackets are not interchangeable. Metal lip must be at the bottom.

15
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Before installing the QS-BT1 to a cockpit - write down Serial Number which is
located on the underside of the device. Refer to section 7.2 on page 43 for details.
Serial Number is also available on the side of packaging box.

1. Unscrew QS-210/220's back actuators. Attach the QS-BT1 mounting bracket be-
tween the device’s base and the actuator mounting bracket. Tighten all QS-210/220’s
four bolts to 25 Nm (18.5 ft-lbs) of torque.

QS-BT1to QS-CH1
Adapter Bracket LEFT

QS-CH1 Actuator
Mounting Bracket

: QS-210/220's
é// 4x Bolt M12 x 25
(1SO 7380-1)

=

QS-CH] Actuator
Mounting Bracket

QS-210/220's
" 4X Bolt M12 x 25
ﬁﬂ

||

(1s0 7380-1)

QS-BT1 to QS-CH1
Adapter Bracket RIGHT

3. Attach the QS-BT1 to the brackets. Rest the QS-BT1 flat against the brackets and
screw in the bolts. Tighten all four bolts down to 25 Nm (18.5 ft-lbs).

s : 3 —
| |
—— = —— \
7 \I N
7 / E ﬁ \
4x Washer
4x Bolt M8 x 16 A84
(DIN 933) (DIN 125)

4. Attachthe actuators backto their brackets. For details, refer to QS-CH1 user manual.

16


https://qubicsystem.com/files/um/QS-CH1.pdf

5.3. ATTACHING TO QS-V20

The QS-BT1 should be attached to QS-V20 using a mounting bracket (not included - can
be purchased separately from our retailers).

Assembly parts included with QS-BT1:

No. Part description Q.
1 Mounting bracket 1
2 Bolt M8 x 25 (DIN 912) 4
3 Nut M8 (DIN 985) 4
5 Bolt M8 x 16 (DIN 933) 4
4 Washer A 8,4 (DIN 125) 6

Illustration of a finished assembly.

17
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Before installing the QS-BT1 to a cockpit - write down Serial Number which is
located on the underside of the device. Refer to section 7.2 on page 43 for details.
Serial Number is also available on the side of packaging box.

1. OPTIONAL for easier access - unscrew the rear logo plate (in case of rivets using
assembly - drill them out).

18



3. Rest the bracket flat on the QS-V20 frame and put through back mounting bolts
from the top. Screw on eye-ring nuts on the front bolts put through from the
bottom.

4x Bolt M8 x 25 M 2x Eye-ring nut
(DIN 912) N E | —
b\ g | QS-V20 for QS-BT1
Adapter Bracket

4. Screw nuts on the back bolts from underneath. Torque down all four bolts to
25 Nm (18.5 ft-lbs) of torque while holding two nuts from underneath with a flat
wrench and eye-rings from the top.

2x Washer A 8,4
(DIN 125) 7

2x Nut M8
(DIN 985)

]

underside view

19
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5. Rest the QS-BT1 flat against the bracket and screw in the bolts by hand. Then
torque down all four bolts to 25 Nm (18.5 ft-lbs) of torque.

S R i
| W 4x Washer A 8,4 lﬂj
(DIN 125) ‘ ‘
——

4x Bolt M8 x 16
(DIN 933)

6. OPTIONAL - mount the logo plate back on - use a rivet gun with 4.8 mm x 10 mm
blind rivets.

10 mm

] 14,8 mm

N
VAR

20



5.4. ATTACHING TO QS-S25

The QS-BT1 should be attached to the QS-S25 using a mounting bracket (not included -
can be purchased separately from our retailers).

Assembly parts:
No. Part description Qty. |
Mounting bracket 1

Bolt M8 x 35 (DIN 912)
Nut M8 (DIN 985)

Bolt M8 x 16 (DIN 933)
Washer A 8,4 (DIN 125)

G H W=

[l e S S R

Illustration of a finished assembly.

Before installing the QS-BT1 to a cockpit - write down Serial Number which is
located on the underside of the device. Refer to section 7.2 on page 43 for details.
Serial Number is also available on the side of packaging box.

21
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1. Attach the QS-BT1 bracket to the back of QS-S25 frame. Rest the bracket flat on
the QS-S25 frame and put through mounting bolts. Screw in the nuts on the bolts
from underneath. Torque down all four bolts to 25 Nm (18.5 ft-lbs) of torque while
holding the nuts from underneath with a flat wrench.

4x Bolt M8 x 35
(DIN 912)

- %\ e o 4x Nut M8 4x Washer A 8.4

gl == Adapter Bracket (DIN 985) (DIN 125)
/

&) L . | 1
[ EiiE s -4 A = |

Y . r i . —..-:T = N et i WL LR st L ) i e s i e i TR \‘: (| A Y/ s N ™ 3_.“5,_
front view rear view

2. Attach the QS-BT1to the back of the mounting bracket. Rest the QS-BT1flat against
the bracket and screw in the bolts by hand. Then tighten down all four bolts to 25
Nm (18.5 ft-lbs) of torque.

4x Washer A 8.4
(DIN 125)

4x Bolt M8 x 16
(DIN 933)

22



5.5. ATTACHING TO NEXT LEVEL RACING MOTION PLATFORM V3

WARNING

m DO NOT attach QS-BT1 to the platform cockpit. Belt tensioner MUST be at-
tached to a mobile top frame of the NLR Motion Platform V3 unit.

m You CANNOT use QS-BT1 with standard Buttkicker Gamer 2 bracket.

m Adding QS-BT1 reduces maximum user weight for NLR Motion Platform V3
down to 115 kg (253 Ibs).

The QS-BT1should be attached to NLR Motion Platform V3 using two mounting brackets
(not included - can be purchased separately from our retailers).

Assembly parts:
No. Part description Qty. |
1 Mounting bracket + spacer 2
2 Bolt M8 x 55 (DIN 912) 2
3 Nut M8 (DIN 985) 6
4 Washer A 8,4 (DIN 125) 10
5 Bolt M8 x 25 (DIN 912) 4
6 Bolt M8 x 16 (DIN 933) 4

Illustration of a finished assembly with a sample cockpit.

23
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Before installing the QS-BT1 to a cockpit - write down Serial Number which is
located on the underside of the device. Refer to section 7.2 on page 43 for details.
Serial Number is also available on the side of packaging box.

Adapting brackets are not interchangeable. Refer to illustration below.

1. Remove the seat from seat adapter bracket.

2. Attach the QS-BT1 mounting bracket and spacer between the top frame of the NLR
Motion Platform V3 motion unit and the seat mounting bracket.

The seat adapter bracket in the illustrations below serves only as an ex-
ample. The QS-BT1's adapter brackets must be attached to your seat
adapter/seat rails.

|leftside view | 1
e
e Sample seat —+
__ 1 adapter bracket 2 QS-BT1 to HS-203 =
| E-_ch_:_?\ 1 Adapter Bracket LEFT =
les Y '
|| L
\ 1x Nut M8
S (DIN 985)
I T =3 I
] Adapter _ i i%
=== Bracket ., & .
| ==1I
— it ) —\
N e =\
e 1= E W
= 1x Bolt N8 x 55 N .
(DIN 912) =,
| —
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3. Attach the seat mounting bracket to the top frame of NLR Motion Platform V3
motion unit. Tighten M8x25 bolts to 25 Nm (18.5 ft-lbs) and M8x55 bolts to 20 Nm
(14.7 ft-lbs) of torque while holding the nuts with a flat wrench.

2x Nut M8 | |
¥ (DIN 985) “~= 2x Washer A 8,4 e
= < (DIN125)
=
==
| C&‘L'Dlﬂ
|
Sem—e e
T 7_____::_:__::
(ZEL—::*—B
r__:ﬁ
|
A_'__Z'?_‘—_:_'—"‘—“:‘:r_—-_—-_-.__
DIy
I \
2xBolt M8 x 25—~ |

(DIN 912)

4. Rest the QS-BT1 flat against the brackets and screw in the bolts. Torque down all
four bolts to 25 Nm (18.5 ft-lbs) of torque.

1

= = Ej topside view
T LD L e
—

e == == e
- == = =3 =

Mounting Holes

4x Bolt M8 x 16 4x Washer A 8,4 - [ 1‘ : ' ]|
(DIN933) - _ (DIN125)

25
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5.6. CONNECTING BELTS

5.6.1 ATTACHING HARNESS TO THE PLATFORM

m Attaching harness to the platform (with snap-hooks or a shackle) is highly
recommended. The QS-BT1should only work as a belt tensioner, not a belt’s
hooking point.

m First - attach the harness to a cockpit and adjust it for the user (section 5.7.1
on page 34), second - attach tensioner buckles to the harness.

WARNING

All operations MUST be performed with the power switched OFF.

1. Universal adapter bracket

Mount eye-ring nuts to the QS-BT1’s mounting bracket (hardware not included).
Then attach the seat belt's snap hooks to the eye-ring nuts.

2x Bolt M8 x 20
(DIN 933)

26



2. QS-CH1
Mount eye-ring nuts to the QS-BT1's mounting bracket (hardware not included).

Then attach the seat belt's snap hooks to the eye-ring nuts.

2x Eye-ring nut § : top side view
yemng ~| @ ﬂ fop ‘
] a|
~ - ™ | 2xBolt
[[ d o b ] M8x20
(DIN 933)
d & ¥ -

VA

SR

3. QS-v20
Attach the seat belt's snap hooks to the eye-ring nuts. Eye-ring nuts are equipped

from factory.

27



QS-BT1

4. QS-525

Attach the seat belt's snap hooks to the eye-ring nuts. Eye-ring nuts are equipped
from factory.

S

=

2x Eye-ring nut
D ‘:
A 4

B

5. Next Level Racing Motion Platform V3

Mount eye-ring nuts to the QS-BT1’s mounting bracket (hardware not included).
Then attach the seat belt's snap hooks to the eye-ring nuts.

Eyeting | %
nut S )
_ N

2x Bolt M8 x 20
(DIN 933)

28



5.6.2 ATTACHING TENSIONER BUCKLES TO THE HARNESS

QS-BT1's Tensioner Buckles should be mounted to your seat belts (harness) using in-

cluded Belt buckles and fasteners. Use seat inserts for the holes in your racing seat.

Assembly parts included with QS-BT1:

No. Part description Qty.
1 Belt buckle 2

2 Bolt M5 x 12 (ISO 7380-1) 10

3 Nut M5 (DIN 986) 10

4 Washer A 5,3 (DIN 125) 10

5 Seat inserts (interchangeable) 2

6 Velcro strips 2X2

Illustration of a finished belt buckles assembly.

Your seat belt

Attach to eye-ring
nut on the QS-BT1's
mounting bracket

VRN

B

QS-BT1 /o 9

tensioner __ Ll J
belt

WARNING

All operations MUST be performed with the power switched OFF.
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Before installing, ensure that your target assembly meets the requirements below:

m The built-in tensioner belts MUST BE fully extended before installation - otherwise
it will affect the tensioning force and therefore reduce the immersion.

SAME LEVEL

CLOSE TO
MAX
.
CLOSETO
MAX
el
& 1
|
|
|
|
|
1

The QS-BT1 comes from factory with the belts fully extended.

m Preferably - QS-BT1's Tensioner Buckles should be mounted on the same level and
evenly in relation to each other - parallel to the QS-BT1’s main unit. If necessary
maximum angle of belt’s inclination is 83°.

SAME LEVEL

{-90" o | T B &
I @ © © ©
l
I O QI
90 90 L
@ ¥ (e}

P
AT

‘ FoR3D |
o BB © o BLelo o
R @ o © R

Ao, © © © A8,
® ERH o o  &5EEsd ®
o) P28 O O BB o
L o o o QRS

m First - attach the harness to a cockpit (section 5.6 on page 26) and then adjust it
for the user (section 5.7.1 on page 34), second - attach QS-BT1's tensioner buckles
to the harness.
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Installation:

1. Run your seat belt through the belt buckle and mount it with QS-BT1’s tensioner
buckle. Start from screwing in top bolts, then proceed to the ones below. Ensure

they are perpendicular to the belt.

Belts should not have too much slack initially - before screwing the bolts down
ensure proper tightening of the belts. They will be tensioned later by the QS-BT1

after in-game engagement (for more details go to section 6 on page 41).

Your seat belt

(fo 0)
e
o O m— e s

|
[ —

[ [~
Lo J

@ Belt buckle

Bolt M5 x 12
(1SO 7380-1)

Nut M5
(DIN 986)

w:i.,h; L | ! Tensioner
y | | Buckle

(DIN 125) L

| QS-BT1's

MUST BE
stretched tight

immersion.

m Ensure correct mounting of the tensioner and belt buckles as this may
have negative impact on device’s performance and user’s feeling of

m The belt tensioner generates a maximum of 200 N of force on each
side. Install adjustable seat belts that can withstand forces generated
by the device, preferably with FIA certification.
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m Preferably the assembly method would ensure that the belts are perpendic-
ular to the device. If necessary - maximum angle of belt inclination is 45°.

If the belts rub against the housing while in normal operation - the pulling
force will significantly drop, reducing the immersion.

QS-BT1
MAXIMUM E
ANGLE D
\~'§
-
‘\ e 0 f pesceseresseeeeeeenerEdy

Tensioner belt
angle of inclination

JTONY
JANIWWANOCDI3Y

~—
~—
-
-
~——
~
-
.
-
-

0

WARNING

In case of motion platform implemented cockpits - the QS-BT1 always
MUST BE mounted to a position that is moving along with the seat.

In order for QS-BT1 to work correctly it is recommended that it always
is mounted directly to a cockpit and not separately.

m Excess seat belt should be rolled and attached permanently to rest of the
harness. It cannot interfere with platform movement.

Seat inserts are provided with the QS-BT1 mainly for better belt stability.
They also keep your race seat from getting worn down and are a low friction
attachment to reduce the sound of harness rubbing against the seat.

32



2. Check if the seat inserts fit your r ace seat’s shoulder harness slots. If so, apply
self adhesive velcro strips (included) inside seat inserts and harness slots.

@

Attach seat insert inside race seat’s shoulder harness slots.
and will fit interchangeably.

Seat inserts
. are
interchangable

Siaie,
N

Inserts are identical
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5.7. SEAT BELT SETTINGS

5.7.1 SEAT BELT SETUP

For your comfort and the best simulation experience, the seat belt must be set up cor-
rectly (seat belt not included).

1. Correct seat belt tension can be determined by
placing your hands underneath the belts. If your hands
can move freely - tighten the belt. If you cannot put your
hands under the belt - loosen the belt.

4-point 5-point 6-point
Racing Harness Racing Harness Racing Harness

2. All tongues of the seat
belt should be fastened to
the buckle, as shown in the
picture.

For the most realisticand immersive experience, seat belts should be horizontally
positioned with the same width as your neck width. If the belts are positioned
too wide or too narrow, pain or scratches in the neck area will occur.

\ CORRECT AN\ TOO
\ WIDTH % nARROW

,,'?f'f -
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5.7.2 VEHICLE VS. FLIGHT SIMULATIONS SETUP

To have the most immersive experience in vehicle or flight simulations you need
a compatible seat with specific seat belt slots height.

In vehicle simulations you should have
horizontal pulling force instead of
upward or downward pulling force.
Seat belt slots should be at the same
level as your shoulders.

Correct
i .. positioning

In flight simulations you should have
downward pulling force instead of
upward or horizontal pulling force.
Seat belt slots should be positioned
lower than your shoulders.

Correct
positioning
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5.8. CABLE CONNECTIONS

5.8.1 BASIC CONNECTION DIAGRAMS

The power supply must be switched off when connecting to the power socket.

USER'S PC QsS-BT1 POWER SUPPLY

. ‘ POWER
£ SOCKET
110-230 V
"' 50-60 Hz

+ -
"o upeR POWER
CORD
POWER SUPPLY
USB CABLE CABLE

WARNING

If QS-BT1 works with no Motion Lock feature, then Motion Lock jumper MUST be
plugged in, as shown in the illustration below.

lo  &B°, ° > Y
/0 %O = [e] oaw 0/“

R T T
\\ | — | \
ez | = | Ccanz.
| |

— e e

36



5.8.2 MOTION LOCK CONNECTION DIAGRAMS

It is recommended that you install a Motion Lock button within arm’s reach of the user.

It is possible to run QS-BT1 device individually with a dedicated Motion Lock button. It
is not included and can be purchased separately as an accessory from our retailers.

WARNING

1. All Motion Lock connections must be performed with power switched OFF.

2. Motion Lock interlink cables have different ML/UP (6 pin) and ML/DN (4 pin)
plugs on each side.

3. Motion Lock is not a standalone device - QS-BT1 must be plugged in to

power and via USB to PC.
INFO

We recommend including QS-BT1 in the Motion Lock circuit, if you are running
other QS-series devices. Refer to diagrams below.

1. Seat belt tensioner (QS-BT1) with two power cabinets (QS-210/220).
Variant #1
2x QS-210/220

(o oo ® QS-BT1
. H o
J b
6]0] MOTION

LOCK

% % oo © —— M‘E “H

e ls A PREh .

=g o H ® 5 [0)

= J

E& ®®

=E

] MOTION LOCK INTERLINK CABLE

Variant #2
QS-BT1 2x QS-210/220 MOTION

= - = LOCK
O
O]

—

=

—[hgx
—~[fhsz

E~

£ F &
@il Power supply
USB to PC

MOTION LOCK
INTERLINK CABLE \—

w | O

=

379D JNITYALNI
D01 NOLLOW
Jr—

I2E
= i

—=
:
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2. Seat belt tensioner (QS-BT1) with two power cabinets (QS-210/220) and a direct drive
steering wheel (QS-DD-20).

Qs-DD-20 2x QS-210/220
(always first QS-BT1
in circur ® ®® ®
5B : ==
nS A P MOTION
¥ LOCK
—— T T

i

MOTION LOCK
INTERLINK CABLE

® @
O
®

379D INITHILNI
207 NOLLOW

? ? [ usBtoPC

3. Seat belt tensioner (QS-BT1) with a direct drive steering wheel (QS-DD-20), motion

MOTION LOCK INTERLINK CABLE

platform (QS-CH2) and two power cabinets (QS-210/220).

0S-CH2
@ ale ®
an Sy
(QS-DD-ZO Py 0o = D QS-BT1
always first —
in circuit) _—T QS-210/220 MOTION
HIE oo ® LOCK
EE
82| 1 0@ @
% Qs-210/220
Z=00 ®l® @ é i Power supply
OTION LOCK | T8 T
INTERLINK CABLE EEL] - @ su T B USB to PC
25 | D (i)
SBljg o or

MOTION LOCK INTERLINK CABLE

4, Seat belt tensioner (QS-BT1) with a direct drive steering wheel (QS-DD-20).

QS-DD-20 05-BT1
(always first
in circuit)
MOTION
LOCK

B

| A B
% MOTION LOCK @ @ Iﬂ'-';fl Power supply
INTERLINK CABLE USE 1o PC

_____________________
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5. Seat belt tensioner (QS-BT1) with a motion platform (QS-CH2) and two power cabinets
(QS-210/220).

QS-CH2 (first in circuit)

2 oo ®
O )
°P QS-BT1

w QS-210/220 woTION
=2 °r di LOCK
:: =
£z | D %
= E ello] . & R —— D)

. QS-210/220 —
: g °° © E‘ETI Power supply
. = S
+ ulf~ = 0 b | | T user
=£

MOTION LOCK INTERLINK CABLE

6. Seat belt tensioner (QS-BT1) with one power cabinet (QS-210/220).

QS-BT1
' S ' MOTION
| °° ° LOCK
i (=)

[1 (2] EE] D’ : _ %
| bk [ e ——— 1 ®)
| tott

B 0§ 8 powersmmy
MOTION LOCK INTERLINK CABLE 2 g
7. Seat belt tensioner (QS-BT1) with Motion Lock only.
QS-BT1
MOTION
LOCK

B

iy

% ﬂl‘i USB to PC

39



QS-BT1

5.9. POST-ASSEMBLY CHECK LIST

After successfully connecting the QS-BT1 to the power, PC and installation to the plat-
form - check if everything is ready to operate:

Seat inserts
in place

adjusted for user's comfort

/] F\
Racing harness tensioned and ‘I

Tensioner buckles and
harness buckles firmly
assembled together

QS-BT1's belts fully

extended é
Bolts torqued /HH
to spec
i =il
//"-r H\\ < Belts dicul
; elts perpendicular
’z \\_ ""-I- to QS-BT1 unit
| o | QS-BT1 firmly £y
\ t Ii mounted to the cockpit S
N i /
e (m -7 Seat belt's snap hooks

jumper plu ad'in mounted to eye-ring nuts
(no motion lock setup)
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6. OPERATION

For connecting and setting up the QS-BT1, see section 5.8 at page 36.

1. After turning on the QS-BT1, red light scanning effect at the led bar begins. The
device is in standby mode.

/
I vl
P I} s
EORT5 FOETR
| ® oy & aav O T ITE fo) Cgersgo ®
S OB, [e) [e) OO
PReERR0 - — = oReEeRo
piezaty “REROY

2. Launch QubicManager software (QS devices need QubicManager software to op-
erate in background). For details refer to section 7 at page 42.

3. Activate a correct profile in QubicManager main application window. (if game is
launched without activating a profile - software will activate a default profile au-
tomatically).

4. You may check the status of the device in bottom left corner - it should say "Con-
nected".

5. No calibration of the device is needed.

6. The QS-BT1 will start tensioning the belts after in-game race or flying session will
begin:

(@) In a racing simulation the QS-BT1 will tension the belts (depending on a
game) after firing the engine, first braking or a downshift action.

(b) In a flight simulation the QS-BT1 will tension the belt (depending on a game)
after sudden braking on a landing strip or a sudden control stick movement
while in the air.

7. Anytime you pause or exit the game the QS-BT1 will release the tension of the
belts.

8. After you resume the game the QS-BT1 will tension the belts again after any action
from point 4 (a) or 4 (b) will occur.
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7. SOFTWARE

m This section refers to the QubicManager, which is the default Qubic Systems
software. If you already own another Qubic System device, the QS-BT1 will
be automatically added to your device list in the QubicManager after con-
necting and powering up.

m QubicManager is the same software that is used to manage other motion
platforms.

71. QS-BT1SOFTWARE COMPATIBILITY

Choose the software based on your primary motion platform family.

Motion Platform Model Qubic ForceSeatPM Next Level
Manager Racing®

Platform
Manager

QS-210

QS-220

QS-CH2

QS-S25

QS-V20

PS-6TM-XXX

PS-6TL-XXX

PS-3TM-XXX

PS-2RM-XXX

Next Level Racing® Motion V3

Next Level Racing® Motion Plus

x| [><| <] <] <<

Next Level Racing® Traction Plus

No motion platform

R R NN I I AN ANENENEN

SIS S S XX XXX X | X [ X | X

3rd party motion platform

*ForceSeatPM will also work but it is recommended to use QubicManager

If you have previously installed the software, ensure that it is up to date before
running the QS-BT1.
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7.2. DOWNLOAD AND INSTALLATION

The QS-BT1 is compatible with Qubic Manager, MotionSystems ForceSeatPM and
Next Level Racing’s Platform Manager. If you already have software installed, no
changes are necessary - device will be automatically added to device list, and all
steps from this section should be skipped (ensure that your software version is
up to date).

The SERIAL NUMBER required to access software download can be found on the un-
derside of the belt tensioner housing. It's printed on the rating label in the XXXXXX-
XXXXXX-XXXXXX-XXXXXX format.

Serial Number is also available on the side of packaging box.

QS-BT1 = xx EY cusicsysTEM

e S!N.C:::::::::::::I MANUFACTURED BY
c Motion Systems
MANUFACTURE DATE: 222272 Miedziana 7 Street

55-003 Nadolice Wielkie, Poland
Indoor use only Made in Poland

oL

'underside view |
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Software installation procedure:

1. Connect the devices according to the interconnection diagram (see section5.8 on
page 36).

. Download QubicManager from QubicSystem.com/Download

. Enter the serial number located on the identification label.

Proceed with the installation steps and launch the application.

Turn on the device by switching on the power switch button on the power supply
unit.

o orwN

Power switch

6. If QubicManager has recognized the QS-BT1 correctly, the status of the device will
change to Connected. Device status is visible in the lower left corner.

w | Game Profiles w

ol Y

~ AEROFLYFS2

Aerofly FS2

A AERO’ LYFS4

Aerofly F54

/4 |d/i
SV i/ 4

ASSETTOCORSA

Assett Corsa

y/ |d--’"‘
l/,/‘ 4/ 4
ASSETTO CORSA

Ass to Corsa - H52100 Assetto Corsa - QS - 210 MS
A ~

W Status: Parked/Centered (7) i n = :-:|
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7. Check the Action Center on the right side panel for a list of actions that require
attention. It is possible to solve them one by one or by pressing the Resolve All
button. Firmware updates may require additional confirmation in the dialogue
box.

:!E Action Center ? _0Ox

Install
Install
Install

Install

Install
Install
Install

Install

Install

Edit

Dismiss

7.3. ADJUSTMENTS

1. Select the profile in the Qubic Manager main application window:

ek ™

A AE EROFLYFS2

Aerofly FS2

/ERC‘)F . FS4

Aerofly F54 Americ ck o Asseto Corsa - Boosted_0Old

4 V,/' i

ASSETTO CORSA ASSETTO CORSA ASSETTOCORSA

Assetto Corsa Assetto Corsa - 6TL-350 Assetto Cors...6TL-350_TEST

7

l/./ 1/ 4

ASSETTOCORSA

» Corsa - HS2100
A

Wy Status: Parked/Centered (7)
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2. In the profile window select "Seat Belt Tensioner" and then adjust the settings to
your own preferences using sliders in the profile window. Changes can be made
"on the fly" without quitting or restarting the simulation application.

Seat belt tensioner can be used to enhance braking and @ Vehicle Parameters

cornering effects. Use settings below to adjust its operation
to your preferences.

Assetto Corsa

AR Motion
+ Braking
It defines how much tension should be applied during straight forward
braking. Deadzone (in m/s2) allows you to define the amount of s‘, Motio
negative longitudinal acceleration to be ignored.
ASSETTO CORSA Gain 1.00 Sharpness 1.00 Deadzone 0.20 Moti
f} otion
- Post-Processig

Activate Run the game
> X VR HeadWay
v Sideways Acceleration

i S onf re it used during cornering and trail braking. Use negative value to swap
In pUt Dlag left and right side. Deadzone {in m/s2) allows you to define the amount
of lateral acceleration to be ignored.

x]a

Seat Belt Tensioner

Edit Clone . Gain 1.00 Sharpness 1.00 Deadzone 0.10 =
o5  Tweaks
£ Accessories, Y
Favorite + Centrifugal Force "V and Dashboallls
- S it uses artificially calculated centrifugal force to enhance cornering and
< Show qIJICi( tunes descrlptlon trail braking effect. Use negative valus to swap left and right £ Settings an
side.Deadzone (in m/s2) allows you to define the amount of centrifugal & Troubleshod®ing

acceleration to be ignored.

Galn 1.00 Sharpness 1.00 Deadzone 0.10

Sharing

You can assign a gamepad /joystick buttons to
game) during gameplay. Buund_s %) )

Meutral defines tension value that is generated when no longitudinal
acceleration is 0. Maximum works as top end clamp, it cuts all tension
abaout specified value.

Neutral 0.00 Maximum 100.00

activates profile and launches game.

Learn how to build DIY Wind Simulator and
increase immersion even further,

+ Wheel Forward Slip/Lock
Clear feedback via vibration can be provided when front or rear whesls
slip due to lock or traction boss.

Frequency 12.00 Intensity 1.00

Wheel Slip Angle
This effect is generated when maximum allowed whea! slip angle is
exceeded. When it is enabled (intensity = 0), it is recommended to
disable Sideslip eff

Frequency 15.00 Intensity 1.00

Rev Limiter
When vehicle engine revs too high, the system can generate a vibration
of specified frequency and intensity.

Frequency Bias 1.00 Intensity 1.00
Back
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8. TROUBLESHOOTING

DO NOT attempt to do any repairs by yourself. It is dangerous and will result
in loss of warranty! All repairs should be consulted with technical support and
performed by a qualified technician.

Before contacting technical support, try this:

m Check the Action Center in QubicManager.

m Open the diagnostic window to check if the device is responsive.

1. Select Tools and Diagnostic -»Seat Belt Tensioner Diagnostic

n' | DUBIC MANAGER Q _ - ScreenWay Overwrite

As

Tactile A

210 Ms Assetto Cors... Q5-210 3DOF

Q
& &
/I-/ -»/ I/L./ 'J

ASSETTO CORSA ASSETTO CORSA

Assetto Corsa..el Drift Spec

Tactile Audio Based Feedback Diagnostic

Assetto Corsa - Q5-52

—
l//l
4

ASSETTO CORSA

Assetto Cors...heel_Profile

ey ©
1/

I’
ASSETTO CORSA

Assetto Corsa - eClassic v2 ,{ Assetto Corsa HS-2

A ° p

As ASSETTO CORSA

Acsattn Cnrs L Accattn Cnrea TFRTI1

L

Wy Status: EMCY /Motion () Bal n > %@
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2. Diagnostic window allows pulling belts by using the sliders. It also displays
the input data signal from the application.

! Seat Belt Tensioner Diagnostic - Qubic Manager

PALUSED
Seat Belt Tension [%6] Seat Belt Current [mA] VDC [V]

0.0000 'u.ncm" mz.lmo 0000 [22.0(:00 22.0000

|0.0000 200/2009 ms  £10 ms 40.0000,200/2009 msd~10 ms |[0.0000 200/2009 ms_ 10 ms
Wind Required [%] Wind Adtual [%]
10.0000 0. 0.0000 0.0000
|0.0000 200/2009 ms 10 ms | 0.0000 200/2009 ms (10 ms
Belt Tension L[%]: [ 0.00
Belt Tension R[%]: [§ 0.00
Belt Tension Both [%]: [ 0.00
Wind L [%]: B 0.00
Wind R [%]: B 0.00
|| Brake [ | Emergency-Braking [ | RL Wheel Slip [ ] RR wheel slip
T Yellow Hag H DRS H Reverse
L A

m Checkall cable connections of the device. Refer to section 5.8 on page 36.
m Restart QubicManager application by right-clicking on the application icon in the

system tray and selecting Restart

Open

About & Support
Action Center

Restart
Eﬂ Quit a
€ ¢
v ENG CF a

m Try different USB ports in your PC.

m If a problem occurs abruptly, it could be caused by thermal protection. Turn off
QS-BT1, disconnect it from power outlets and wait at least 15 minutes to let it cool
down.

m In case of any unclear electrical issues or strange behavior, contact technical sup-
port.

m If the device suffers from abnormal work conditions, please immediately contact
the distributor/reseller for technical support.

If none of the diagnostic advice listed above works, create a snapshot. It compiles
all the necessary details for technical support to resolve the issue.
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8.1. CREATING A SNAPSHOT

A snapshot is the easiest and fastest way to diagnose a problem. If you send in the
zip file generated in the snapshot along with a description of the problem, technical
support receives the necessary information about the product and its configuration. It
can be then analyzed to provide the best solution.

The QS-BT1and all interconnected Power Cabinets MUST BE be powered up when
creating the snapshot.

1. Open the main window of the Qubic Manager application.
2. Go to Tools and Diagnostic ->About / Support

nfiguration

Wy Status: Parked/Cantered (9)
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3. Open the Snapshot window:

Support

ﬂ# General

Qubic Manager

Version: 2.141.1.0 e
Powered by MotionSystems.eu proprietary technology

m If you need assistance regarding the software or you wish to share -

your experience, check our Discord channel.

& Repair
For hardware related help and support please visit support portal.
B O riay
If you plan to contact the technical support team, remember to generate
. f ) 3rdearty
Snapshot and attach it to your support request. It is recommended to create
the snapshot having your device turned on and connected to PC.
3 Diagnestic
'-P USB Tree

Devices Logs (user) Logs (system) Screenshots 3rd party app. cr

Check configuration

4. Select the data that will be included in the snapshot.
5. Scroll down, consent to the technical support terms and conditions and select

Create & Show.

E¥ | About / Support

All installed games and applications B2 I
q (select only if there are game detecting issues) o S
v IContent of XML configuration files in 'Documents\My Games' and
in 'Documents\Codemasters' (select only if there are configuration issues) Changes
& List of files and logs in '%USERPROFILEX%\Saved Games' directory
(select only if there are configuration issues related to e.g. DCS) 8  snapshot
Registry entries for DCS World
(select only if there are game detecting issues) o .
W Repair
[Hardware details (result of DXDiag)
Content of Oculus Store manifest files o Frfomey
(select only if there are game detecting issues)
v List of opened TCP and UDP ports
select only if there is a TCP/UDP port conflict) ) 3rdPany
All screenshots created due to error under VR Headway callibration
select only if there are VR Headway callibration issues) ﬁ Diagnostic
+ JOpenComposite logs in "%LocalAppData%\OpenCompositelogs' directory
' UsBTree

‘Befure you send the snapshot, please read the technical support terms and
conditions.

consent to the technical support terms and conditions
\» Create & Show

Check configuration
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6. Wait for the processing to finish. After the snapshot has been created, click on the
OK button - the folder with the snapshot ZIP file will open.

E¥ | information

The system snapshot has been created successfully.
Click 'OK' to open it in explorer.

7. Attach the snapshot ZIP file to your support request.

8.2. DISCORD CHANNEL

We strongly recommend joining our discord channel, where our growing community
is sharing amazing tips and ideas of how to set up, use and tune the Qubic System

products. You can also send questions for technical support or get answers directly
from the community.

Join our discord channel by following the invitation link:

https://discord.com/invite/tuAtybvTRn

51


https://discord.com/invite/tuAtybvTRn

QS-BT1
9. ADVANCED APPLICATIONS

Examples shown in this section describes optional application of external safety
and power cut-off devices. If you wish to expand the functionality of your motion
system, read the whole section to have a good understanding of how to apply
and what functionality to expect. Apply at your own discretion.

WARNING

Motion Lock input is not a SIL/PL (safety integrity level/performance level) rated
and DOES NOT guarantee safety. If you wish to achieve specific SIL/PL rank-
ing, consider introducing a power cut-off device that is controlled by an exter-
nal safety relay and cuts off the power to all QS-SB2. Example application of the
power cut-off contactor can be found in section 9.3.2 and 9.3.3.

When applying safety relay to the Motion Lock :

m Use input cables according to your safety relay manual.

m Use output cables according to your safety relay manual and cross section
no less than 0,75 mm?

9.1. ADDING ADDITIONAL DEVICES TO THE MOTION LOCK CIRCUIT

If there is necessity to stop other devices, apart from the QS-BT1, ML (Motion Lock)
and additional user devices can be controlled by safety relay outputs. In the example
application, the E-STOP button is connected to the external safety relay. When the E-
STOP is triggered, the safety relay will activate the Motion Lock function, which will stop
motion of the platform and additional devices.
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Example application of single-channel safety relay that controls ML and additional

devices:
Power cabinet #1 Power cabinet #2 Power cabinet #3
Glo fower  pwr  © Glo fower  pwr  © ® Glo fower  pwr  ©
wy CFG_ Qo e p P
. R oo ele
MLDN
ML UP ML UP
SAFETY RELAY E'%P
SAFETY OUTPUT (NO) - ML UP sarervinpur LY #

Example wiring diagram of application of one-channel safety relay with E-STOP

button:
ML UP Plug
e I Y
]| |Ts]) |G
(]
= 03] (2] |( ]
= d b d b 4 b
E-STOP ]
= SAFETY RELAY x
<
Type: 43025-0600
PINs: MX-43030-0010
<. N/O View from the cable side
' ® (SAFE)
\\L
\ 4 N/O
(SAFE)
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9.2. IMPLEMENTING THE WORKING ZONE PROTECTION

For protection against accidental hit from moving parts of the platform, safety gate with
opening sensor* can be connected to safety relay input for activating ML function. When
the gate is opened, the safety relay output activates the ML (Motion Lock) function and
stops the motions of the platform.

Example application of safety gate opening sensor:

SAFETY FENCE

Power cabinet #1

ole Power
“1® switch PWR

an

©]

SAFETY GATE
WITH OPENING SENSOR*

SAFETY RELAY
Power cabinet #2 7:“- -
o0 suim pwR O SAFETY INPUT
- | Bl
e

SAFETY OUTPUT (NO)

Power cabinet #3

>|e Power O}
© switch PWR ©

)
e | [ €

3 e e )

*Check your safety relay manual for list of applicable sensors
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9.3. INCREASING SAFETY LEVEL

WARNING

Modifications of the safety system, involving application of the power line con-
tactors, shall be performed only by a competent person. A competent person
is a qualified and knowledgeable person, who because of their training, experi-
ence has the knowledge required to apply those changes. It is user responsibility
to commission modification of the safety system to a competent person, expe-
rienced with industrial wiring practices, which will be required to undertake the
installation. Commissioning shall be undertaken by a trained electrical techni-
cian experienced in safety installations.

9.3.1 ASSEMBLING MOTION LOCK JUMPER

To apply solutions which require to use power line contactors, Motion Lock connection
cables in the QS-SB2 power cabinet needs to be replaced with jumpers. To prepare a
jumper, you need to assemble recommended connector as shown below:

Power Cabinet

| ® e Mm@

Switch

[I ML ML CFG M-BUS M-BUS ® @ D
DN UP

@@]@
] —

T Motion lock jumper

SEE
D@

For pins 6,4,3,1 apply Molex pin  Molex 43025-0600 plug Short pins 6-3 and 4-1 using
MX-43030-001 - view from cable side link wire LiY 1x0.5 mm?2
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9.3.2 ADDING POWER-CUT CIRCUIT WITH E-STOP BUTTON

If specific SIL/PL rated level needs to be achieved, it might be necessary to install a
power cut-off device. Two contactors connected in series and controlled by safety relay
can be used to provide or cut-off power line to QS-SB2 power cabinets. When safety
function on safety relay input is triggered, a safety relay will switch off the contactors,
thus cutting-off the power to the platform. To apply this solution, ML UP connection
cables needs to be replaced with prepared jumper as described in section 9.3.1

To achieve required safety performance level it is necessary to perform safety
risk assessment at user site.

Example application of power line contactors and E-STOP button:

Power Cabinet i1 Power Cabinet #2 Power Cabinet #3
® ele 5";% {ﬂ} ® ® ol® v% PWR © ® ele T"'\;ﬂ_‘.’(gg} | ﬂ} ®
wu CrGwuws | || G0 Gy CFG meuas P wu CrGwwws | | €T
b res,, o b (82 veom | o b1 A e | o D

ML UP Jumper ijjé ML UP Jumper %{ ML UP Jumper ¥
POWERLINE POWERLINE
POWER
SUPPLY
SAFETY RELAY
CONTACTORS
O 0 O [©] ©ﬁ©
000 000 -
SAFETY OUTPUT (NO) SAFETY INPUT
Tt Lt SAFETY OUTPUT (NO)
POWERLINE

UERTERLEREER)

In order to increase SIL/PL level it's a good practice to apply well-known con-
tactors of two different manufacturers in order to decrease probability of failure
resulting from serial production.
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Example wiring diagram of application of power line contactors and one-channel
safety relay with E-STOP

E-STOP
T, SAFETYRELAY
<

qj\ﬁ‘ pSI1
N/O )
(SAFE)

SI2 I

CONTACTOR 2

NIO )
(SAFE)

L

CONTROL SIGNAL 1 @

g )Y

CONTACTOR 1

@ CONTROL SIGNAL 2

QS-SB2 #1

f,—/ POmER

A1

ML UP

A|o>|oa—-

QS-SB2 #2

POWER
IN

ML UP

-h|o:|m -

QS-SB2 #3

\I POWER
IN

POWER
SUPPLY

ML UP

-p-|m|<.o -

ML UP JUMPER

ML UP JUMPER

ML UP JUMPER

PE (protective grounding/earthing) connection is omitted for better transparency
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9.3.3 IMPLEMENTING THE WORKING ZONE PROTECTION WITH POWER-CUT CIRCUIT

In example application contactors connected in series provide power line to the QS-SB2
power cabinets. When safety function on safety relay input is triggered, a safety relay
will switch off the power contactors, thus cutting-off the power to the platform.

Example application of power line contactors with safety gate opening sensor:

SAFETY FENCE

Power Cabinet #1

©® [6][o) ;‘:"i't"sl: PWR ©

ww CFG L Qe p

B )

o B G oo D,

L
ML UP Jumper
% POWER LINE
SAFETY GATE
Power Cabinet #2 WITH OPENING SENSOR*

T o e o SAFETY RELAY

w CFG wauswaus (S@E\ —

2 B — g e

e B G ole I sarervineur R

Lt
o W parpr %;f CONTACTORS
POWER LINE SAFETY OUTPUT (NO)
Power Cabinet #3 —
©lo Fower  pyr  © i
CFG wmausmaus \Q..@ ©
s
(O 1)
ML UP Jumper E‘ %
POWER LINE

*Check your safety relay manual for list of applicable opening sensors

When applying safety relay and contactors to the power line remember to:

m Use control cables according to your safety relay manual

m Power line cables shall be chosen accordingly to power requirements of
motion system. See power requirements of specific motion system.
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9.4.

IMPLEMENTING NON-FACTORY MOTION LOCK SWITCH

If you want to assemble custom motion lock switch or a button box setup (only Double
Pole Single Throw switch compatible) using QubicSystem Motion Lock interlink cable,

follow the diagrams below:

Qs-DD-20
Steering wheel

DPST Toggle switch

NC

DPST Toggle switch
com

Power Cabinet

E T

COM <
':D Diode

DPST Toggle switch
N =

Motion

COM &

NC &
oM & |

: ¥ ) Diode

Lock

DPST Toggle switch
NC &

oM = M
ol

NC &

o ele @
o y 5y
{ B B D
: ollc)
it
|
Power Cahinet
{o ele @
| &8 —
; ollc)
it
T

1

oM =

———"—1% (built -in) Diode

For non-factory Motion Lock plug setup, you must assemble plug and connectors as

shown below:

ML-UP
6-pin -
plug

i

LED +
| I
com ':l @ NC
Molex 43025-
0600 plug LED -

cable side view

"'t@

LED OSW5YK34E2A

Molex MX-43030-
0010 pin
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10. CONFORMITY INFORMATION

The QS-BT1 carries a CE mark and complies with essential require-
ments of the European Union regulations.

11. ENVIRONMENTAL INFORMATION

DO NOT dispose of this product with standard household waste; leave
it atthe nearest collection point for the disposal of electrical and elec-
tronic equipment.

QS-BT1is an advanced device and if stored or disposed of incorrectly, it could harm the
environment or/and other people. Please contact your local authorities for information
regarding the nearest collection point.

12. MANUFACTURER INFORMATION

Qubic System is a brand that belongs to Motion Systems
HQ address is: Miedziana 7 Street, 55-003 Nadolice Wielkie
Poland
https://qubicsystem.com

For support queries, to get the quickest and most targeted support, we recom-
mend you contact your regional reseller.
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