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gore ez | V2.2.1 Connection plan

OWB bus temp sensors

(driver, motors) 27.02.2024

V2.2.1 summary:
- single board
- 1x sabertooth 2x60A driver
- modified board 'motorctl' from V2.1
- control chair adjustment via 4 relays

gpio21: L |_| L L O LTa U I:l ] PP
Ul: Button (‘\/‘ G J(E’; (e)|(e J(;Z ('\ ;ngr‘\) (/% @ (\,/ \‘: \7) /‘2) ?.? ‘6)
GND Poszzizvszoe(rm_ﬁ),slmigfyso B’ L v 9 338 oo 72 — Q)E
200) = Al =
o0 1k5H 1kimiﬁ|(-m .C15 3~3'“‘"7“H10 F1ouF 100nFc11 P SR
L ®10 3 - y uF 10uF : o = =
©@® flﬁco uz§ g i ~|:| Elgl £E E 3| »ll«—12V from stepdown/fuse
n@®|| - 3 % Xm Iﬂ R 2| 5|« GND from stepdown
1 maTa el t' cfs 2 C|| I|° )
e 1023|SDA|SCL|1022 RO oF r) Q) JP2 S @[
. [GND|GND 105 ,0'14 '021 3v3tosv 2.2. 47u sontct o ——u@®°L_=
Ul: Display BOOT 10uF 10uF S & —~ .
1023: SDA H @®@ | |15 200 lsluze 06 gy ol| 8| [ [disabled]
1022:SCL | @ (@) ||IC ~ GND . c14r|:| 3 @ iz% Qﬁ»— 4
3V3 6., = C5 C7 °‘ = ./’\
GND ©© 'E e [@]s27 7, ok IRF7455 w@jg > [
° =) W2 3v3 R23  Rre2d M) a7 ~
MR UL B Y= Ree[iLH] @ El)[ > ':;\'/EF Relay COM
. S o - N O Rela
z Em, ﬂgﬂ 3 Q IRF7455 3 o§§ o] y
. = A o =} > — — .
AR S5 ez 3 9 @ £&[., s =—>gpio 04: relay back-rest down
o S dour | IR 13 5 T =2 »=—> gpio 16: relay back-rest up
) o |m o i .
ﬁxesﬂish/bootls.sue -ﬁ ) Buzzer o a ° EJ’)E »gpio 02: relay Ieg—rest up
(T Asss;\ m % %o ; g”@:ﬁgpio 15: relay leg-rest down
z e = =
. 3v3 & & o |[ISm'YL—
UART<=>]| (©)(® fND |O‘ NS 22k R27 . 22k Rt |—|_M'2—‘ s Q/;\[:
USB for (O] 1000 o 200 L — =
firmware | %% Rth | — e 10y L EIR12 us LEG-12 Stffser
upload Anteater 2.0 o 100k J29 zlﬂa 200 = |013 Rela
2019-08 . . ® O) p ap y
. 512302.’_—._'- @S \.)E\ NC
o =
ls zl& SI%E ];Is{%ams ikl ﬁ& ﬁz .ﬁlzg %@ ‘2> COM 12V (stepdown)
[ (50, (1) [P0 (700 (o ) (W) % o mG 1 _»NO driver: 12V fan
lﬂ]ﬁ]gl%llﬂllﬂl %] [T down » ® (o)
; i series
6 337257 267 277 14 12/05/“—_”@ — = Rors°
A IA_10A 10A 10D _IOD 10 i0* 10* 10* |0* SV 3V3 GND T P gl
; T 8 | Ji9 | J20 | J22 135 ol « >
(lljertjctolarvlcidiiondiiofd] iofok | E[@ ] | Fuse 200mA | @) @
— —
ﬂl—ll_ll_lﬂl_ll_ll_lﬂﬂl_ll_ll—]l_lﬂ Fi
T T l T 1 T T l T >‘< ' T cable configuration
QQOQQQOQ©QOQQQQQ
. DT VT VT DT DT TT -
oOoooooooooo oo control-box => driver-box control-box => Ul-arm
WWWWWNNN o 2z -
RGBSR A I RN Oelflex 12x0.5mm D-Sub 9 pin S
.. e aa ma mw wa oo 5- '; '; '; '; gn GND (drlver) green GND
-y SESTTEE 01. 5V (reserve) red:  3V3 00
S8 mma 500 02: 3V3 brown: Joystick X o0
ca22 TR 9 % 03: RX/S1 Sabertooth driver purple: Joystick Y og
CCcPSS598 pl8c== 04: S2 Sabertooth driver (reserve) yellow: encoder A .
CLFSSsoonNo NS 05: current-sensor left blue: encoder B
S oo © O NT NI ;
S 3 OO0 5 5 o= mms 06: current-sensor right black: encoder switch
@ A (C') (C') w >N &E mo 07: fan 12v from relay gray: display SDA
QL ©S 33 Q o ® 08: ds18b20 owb orange: display SCL
< x D O D N g 09: GND (current-, ds18b29-sensors)
c(% == X 8 Q 10: GND (reserve) Joystick pinout
0 8 Q @ 11: GND (reserve) : - =
o g g > @ = JST connector 5 pin || 4 pin [ -
©2 2 n = @ - - (5 pin stick: order left to right) :
~ 9 9 ® (.g_ = optical-sensor axle => control-box VCC (3V3): red || red | °
v 3 3 8 E)" §<J 2 cables (one for each axle): GND: orange || black
wa e F x o) Oelflex 5x0.5mm? X (analog 0-3V): brown || white
N % % S @ gn: GND n.c. white || ---
2‘ o) 5 > 01: 3V3 [unused] Y (analog 0-3V): black || gray
— = s o 02: 5V
- g' 03: Sensor out (drain) / pulses control-box => relay-box chair
- 04f [unused] Mini-DIN 6 connector
Legend pcb 05: [unused] (PSI2 6 pin cable)
- green: GND
- gvthmD'?:jéStor driver configuration red: 12V
- ) ) ] yellow: relay leg-support UP
0 Ohr_n thlonal PI.P syv_ltches: R orange: relay leg-support DOWN
[x;(;(] Conflicting Component simplified Eerlal, 9600 Baud pink:  relay back-support DOWN
:lzgt?c?apl / important 101011 (1=up) brown: relay back-support UP




V2.2.1 Wiring-plan

Ul-arm:

- rotary encoder

- analog joystick (x y)

relay-box:

- 4x relay module

- controlling 2 chair
adjustment motors

24V power outlet
—

27.02.2024

Li-ion Battery

Samsung INR18650-35E 3500mAh 3,7V

Main power

charging port
(50A connector)

- OLED display
9 pin SUB-D 6 pin Mini-DIN 50A Anderson
connector connector connector
]
2x2.5mm?
24V (2Afuse)
USB Cable
(firmware upload)
12x0.5mm?

- button

control-box:

- dc-dc step down 24V to 12V
- fuseholder 12V supply (1A)
- control board

- esp32 breakoutboard (USB to UART)

]

5x0.5mm?

!

5x0.5mm?

2x encoder (each axle)
- photoelectric barrier
- custom encoder disk

Control driver

via RS232
(1 pin)

—

1x10mm?2 GND
1x10mm?2 24V (2x40A fuse)

driver-box:

- 1x Sabertooth 2x60A motor driver [~

- 2x 50A current sensor
- 1x 50mm 12V fan

Note: inverted direction of right motor
already accounted in the driver box
=> motors with connectors are interchangeable

2x temperature
sensor motor

red: 3V3
black: GND
yellow: owb




measure rotational speed + direction

Transmissive Optical Sensor

TCYS5201 _ -
| | fork |

1: GND

2: out
- low when not interrupted
- floating when interrupted
=> pullup needed

3:(2.9V) - 55V

Custom Encoder disk
mounted on each Axle

To be able to detect the direction of rotation
the disk has 12 groups of segments with 3
different lengths (ratio 1:2:3) with a constant
gap between each segment

optical-sensor axle => control-box

2 cables (one for each axle):

Oelflex 5x0.5

gn: GND

01: 3V3 [unused]

02: 5V

03: Sensor out (drain)
04: [unused]

05: [unused]

relay-box for chair-adjust

24V and GND

from 50A

connector via
power outlet. T

Relay Relay
up DOWN

Relay Relay
up DOWN

control-box => relay-box chair

Mini-DIN 6 connector

A black brown
(PS/2 6 pin cable)
green: GND
red: 12V 24V Motor
yellow: relay leg-support UP Leg-support

orange: relay leg-support DOWN
pink:  relay back-support DOWN
brown: relay back-support UP

red green

24V Motor




Ul: Display

1023: SDA

1022: SCL
3V3
GND

UART<=>
USB for
firmware

upload

Ul: Display
3V3
GND

UART => motorctl pcb
1021:RX - 1019:TX - GND

07.09.2023 [dropped]

V2.1 Board 1: control

V2.1 summary:
- two boards
- 2x HC240A driver
- brake resistors
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gpio21: FREE<—|

gpio19: 6x ds18b20
OWB bus temp sensors
(drivers, motors, brakes)

MT

UART =>
Control
pcb
1023 RX
1022 TX
GND

UART<=>

USB for [
firmware |

upload

V2.1 Board 2: motorcontrol
07.09.2023 [dropped]
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Legend pcb
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= ) Ohm Resistor
I 3v3z-Diode
0 Ohm Optional

[xxx] Conflicting Component
XX nopop

control-box => driver-box

optical-sensor axle => control-box

Oelflex 12x0.5

gn:

GND

045V

01:

02:
03:
04:

05:
06:
07:

08:
09:

10:
1:

3Vv3

bridge-left A
bridge-left B
bridge-left PWM

bridge-right A
bridge-right B
bridge-right PWM

current-sensor left
current-sensor right

fan 12v from relay
ds18b20 owb

2 cables (one for each axle):
Oelflex 5x0.5

gn: GND

01: 3V3 [unused]

02: 5V

03: Sensor out (drain) / pulses
04: [unused]

05: [unused]

control-box => Brake Relays

Oelflex 9x0.5

gn: GND

01: 3V3 (temp sensors)

02: 24V (BATT -> relays)

03: Brake Relay left (MOS / GND)
04: Brake Relay right (MOS / GND)
05: ds18b20 OWB resistors




V2.1 Wiring-plan (2 boards)

07.09.2023 [dropped]

Ul-arm:
- analog joystick (x y)
- rotary encoder
- OLED display

A

2x 2.5mm2
24V (2Afuse)

Li-ion Battery

Samsung INR18650-35E 3500mAh 3,7V

7S 15P
150A BMS

Main power

switch

Fuse box

charging port
(50A connector)

(o) 3

\connector,

armchair:
control box for
electric-adjustment

4x 2.5mm2
- 2x gnd

usSB

9 pin sub-d

(fw upload)

Cable

connector

iy

- 1x 24V (40A fuse)
- 1x 24V (40A fuse)

12x 0.5mm2

Control each driver

via 3 GPIO Pins ——3»

10khz PWM, A, B

v —
<

( Board Cur @ Board
"control" ﬂT “motorctl" |
S <

control-box:

- board control
- board motorctl

- dc-dc step down 24V to 12V
- fuseholder 12V supply (2A)

- esp32 breakoutboard (UART to USB)

2x2.5mm2
driver -> relay

2x 2.5mm2
relay -> connector

optical optical
sensor sensor
left axle right axle

9x 0.5mm2

driver-box:

- 2x 200A H-bridge
- 2x 50A current sensor
- 2x 50mm 12V fan

Motor left
straight: negative
angular: positive

Note: inverted direction of right motor

already accounted in the driver box

Motor right

ds18b20 sensor
motor
red: 3V3

black: GND
yellow: owb

-> motors with connectors are interchangeable

Brake-Plate

- 2x ds18b20 sensor

- 2x 10hm 100W Brake resistor
- 2x 80A 24V 5-pin relay




V2.1 Driver box overview

07.09.2023 [dropped]

Hall-sensor -50 - 50A
ACS758LCB-050B

gnd

3v3

out0-3.3V

P+

ESP32 HC240A-PWM DC
adc gpio32 <€ motor driver

gpio02 0/33V—— A

gpio14 0/33V——3 B M A
gpio27 PWM 10kHz—3»| P\WM -

gnd » gnd .
+ -
Fuse

22-294V
150A BMS

7S 15P liion Battery

24V/80A
Relay with
Fuse

J0)sisal ayelg

P-

-

A

350W
Brushed DC
Motor




gpio19: 4x ds18b20

(drivers, motors)

OWB bus temp sensors

gpio21: FREE

V2.0 Connection plan (single board)
22.08.2023 [dropped]

V2.0 summary:
- amost the same as V1.0
with a few additions
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a a a a a S) S) (1\33 °©o° g cable configuration

>>>>>C N o N p—— control-box => driver-box control-box => Ul-arm

=SS A Z

O00D0D0D "< <Ma o Oelflex 12x0.5 D-Sub 9 pin

OO000O0g e BUnan

EE%%Q}S 3 32%32 gn: GND green: GND

LLéé:%ggQNEE 045V red: 3V3

cgo5n8300 =N = 01: 3V3

< < <oy rTpoMoo . .

L0033 brown: Joystick X

oS50 == <Q 3 —8 8 02: bridge-left A purple: Joystick Y

2808 S9=~3 22 03: bridge-left B

X33 e S g g S ; 04: bridge-left PWM yellow: encoder A
0w 0 _— < T w blue: encoder B
T34 =& 05: bridge-right A black: encoder switch
885 = 06: bridge-right B
5 5 8— w 07: bridge-right PWM gray: display SDA
s orange: display SDC
g- 8- > Legend pcb 08: current-sensor left
c% g 'S mm 0 Ohm Resistor 09: current-sensor right Joystick pinout
=& © == 1.5k Ohm Resistor 10: fan 12v from relay JST connector 5 pin
— -'} 3v3 Z-Diode 11: ds18b20 owb (pins stick order left to right)
\Y mm 12k Ohm Resistor
w mm 1k5 Ohm Resistor red: VCC (3V3)
N orange: GND
< brown: X (analog 0-3V)
— [xxx] Conflicting Component white: n.c.
XX nopop black: Y (analog 0-3V)




V2.0 Wiring-plan (single board)

22.08.2023 [dropped]

Ul-arm:

- rotary encoder
- OLED display

- analog joystick (x y)

A

USB Cable
(firmware upload)

2x 2.5mm2
24V (2Afuse)

Li-ion Battery

Samsung INR18650-35E 3500mAh 3,7V

7S 15P

150A BMS

Main power
switch

Fuse box

charging port
(50A connector)

Y/ )

12x 0.5mm2

control-box:

- dc-dc step down 24V to 12V

- fuseholder 12V supply (2A)

- control board

- esp32 breakoutboard (UART to USB)

\connector,

armchair:
»|control box for
electric-adjustment

Control each driver

via 3 GPIO Pins ——3»

10khz PWM, A, B

4x 2.5mm2
- 2x gnd
- 1x 24V (40A fuse)
- 1x 24V (40A fuse)

driver-box:

- 2x 200A H-bridge
- 2x 50A current sensor
- 2x 50mm 12V fan

Motor left

Motor right

straight: negative
angular: positive
Note: inverted direction of right motor

already accounted in the driver box
-> motors with connectors are interchangeable

ds18b20 sensor
motor
red: 3Vv3
black: GND
yellow: owb





 
   
     
       
         
         
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
             
               
            
          
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
             
             
             
               
            
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
             
             
             
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
               
               
            
             
             
          
        
         
           
             
             
             
               
            
             
          
        
         
           
             
             
             
          
        
         
           
             
             
             
               
               
            
          
        
         
           
             
          
        
         
           
             
             
             
               
               
            
          
        
         
           
             
          
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
             
             
          
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
             
             
               
               
               
            
          
        
         
           
             
             
             
               
            
          
        
         
           
        
         
           
        
         
           
             
             
             
               
               
               
               
            
          
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
             
             
               
               
            
          
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
             
             
             
               
            
          
        
         
           
             
             
          
        
         
           
             
             
             
               
            
          
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
             
               
            
          
        
         
           
             
             
             
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
             
               
               
            
          
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
             
             
             
               
            
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
             
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
             
               
            
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
             
          
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
             
             
             
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
             
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
             
               
               
            
          
        
         
           
             
             
             
               
               
            
          
        
         
           
        
         
           
             
               
               
            
             
             
          
        
         
           
             
             
             
               
               
               
            
             
          
        
         
           
             
             
             
             
               
               
            
          
        
         
           
             
             
             
               
               
            
          
        
         
           
             
          
        
         
           
             
             
             
               
               
            
          
        
         
           
             
          
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
               
               
               
            
          
        
         
           
        
         
           
             
               
               
               
               
            
          
        
         
           
        
         
           
        
         
           
             
             
             
               
               
            
             
          
        
         
           
             
             
             
               
               
            
             
          
        
         
           
             
               
               
            
             
             
             
          
        
         
           
             
             
          
        
         
           
             
          
        
         
           
             
          
        
         
           
             
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
             
               
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
             
               
               
               
            
             
             
          
        
         
           
             
             
             
               
            
             
          
        
         
           
             
             
             
          
        
         
           
             
             
             
               
               
               
               
            
          
        
         
           
             
          
        
         
           
             
             
             
               
            
          
        
         
           
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
             
             
             
               
               
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
               
               
               
            
          
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
             
          
        
         
           
             
          
        
         
           
             
             
               
            
             
          
        
         
           
             
          
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
             
             
             
               
               
            
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
             
               
            
          
        
         
           
             
             
             
               
               
            
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
        
         
           
             
             
             
               
            
          
        
         
           
             
             
          
        
         
           
             
             
             
               
            
          
        
         
           
        
         
           
        
         
           
             
             
             
               
            
          
        
         
           
             
             
          
        
         
           
             
             
             
               
               
            
          
        
         
           
             
             
             
               
               
            
          
        
         
           
             
             
             
               
               
            
          
        
         
           
        
         
           
        
         
           
             
          
        
         
           
             
          
        
         
           
        
         
           
        
         
           
             
             
             
               
            
          
        
         
           
             
             
          
        
         
           
             
             
             
               
            
          
        
         
           
        
         
           
        
         
           
             
             
             
               
            
          
        
         
           
             
             
          
        
         
           
             
             
             
               
               
            
          
        
         
           
             
             
             
               
               
            
          
        
         
           
             
             
             
               
               
            
          
        
         
           
        
         
           
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
             
             
          
        
         
           
        
         
           
        
         
           
        
         
           
        
         
           
        
      
    
  


