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What to move?

Totem Station (2 substations)
6 RP detectors

Totem sub-station configuration
3 Roman Pots

UptvDT
LGB A5

-Vertical High RP |
-Vertical Low RP W T e il R
-Horizontal RP : ]

LeLVDT
LOME



TOTEM PS5 INTEGRATION OVERALL

SECTOR 4-5

RESPONSIBELE MATTEO SOLFARCOLI PHONE 160611
Statlon far P5 sector 4-5

BPMWT.ABLS.B2 ELEVATOR PM54
BPMWT B6L5,82 % M10 = Horltzontal Motor .
M7 = Horltzontal Mot

o : M11 Vertical High : ‘JMS = POIhI I 5
M8 - Vertical High M12 = Vertleal Low -
M3 = Vertlcal Low

Statlon near P5 sector 4-5

PX56
& M1 - Harltzontal Mator —= /af—_::ﬁ -
M4 = Horltzontal Motor . M2 = Vertlcal High AL __--:j
15 - Vertleal High M3 = Vertlcal Low —
ME - Vertlcal Low
. L1 ELEVATOR PM56
-

- o ‘_":':‘—':5‘& “~._ Statlon near P5 sector 5-6
Ty SEERL
TOTAL 24 RP TO BE MOVED e anes &g
AND CONTROLLED

g M14 = Vertlcal High
M16 = Harltzontal Motar W M15 - Vertleal Low
K17 = Verlcal High S,

W18 = Verlleal Low \~'-.

Statlon far P5 sector 5-6
SECTOR 56

{ _ BPMWT BE6R5,B1
EPMWT.AGRS.E1 b ’ M22 = Hortzontal Motor
M0 ot hoor Wl 23~ Vet i
M20 - Vertical High . - vertleal Low
RESPONSIBLE MIRKO POJER PHONE 162482 W21 - Vertioal Low 7N
[ .
-—’\\
~_ /7
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TOTEM POSITION HARDWARE

e Same Hardware as collimators
— Same Motors and motor drives

— Same LVDT’s
— Same Resolver

— Same microswitches
— Same NI PXI FPGA Real Time controller




TOTEM POSITION CONTROL KEY DATA

400 motor steps = 1 revolution

1 revolution = 2 mm displacement
1 step = 5 um (minimum resolution)
Nominal speed 50 Hz = 50 steps/second = 0.250 mm/sec
LVDT position acquisition 50 Hz = 50 read position /second.
Each point = mean value of 1024 samples
FPGA processing.
Limit, Home and anti-collision electromechanical microswitches.
Calibration with electrical stoppers
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TOTEM POSITION SAFETY

 Done by electromechanical
microswitches

e IN/OUT LIMIT MSW - triggers a
“Motor Disable”

e HOME MSW - Spring Released 5T
Position (Not Processed by PXIl) HOME MICROSWITCH J ﬂf

Allows to know the position with o]
Totem PXI/Motors disconnected.

OUT -LIMIT MICROSWITCH [ /

\_ Ol

CENTER OF THE BEAM LINE

g )
IN -LIMIT MICROSWITCH P



TOTEM POSITION SAFETY — VERTICAL ROMAN POTS

Roman Pots
HIGH HOTOR - HOME HICROSWITCH

HIGH HOTOR. - IN HICROSWITCH

HIGH HOTOR -OUTHICROSUNTCH
Microswitch to avoid the collision between vertical
a
KT%

Center of the beam HIGHLOW HOTOR - ANTICOLLISITION MICROSWITCH [/

LOW HOTOR. - H HICROSWITCH

LOW HOTOR. - HOME HICROSUITCH

LOW HOTOR -OUTHICROSWITCH
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TOTEM POSITION CALIBRATION

*By electrical stoppers connected to PX| FPGA DI

*Based on spring test probes

*Test on lab shows a repeatability better than 10um

+24VCC TO FPGA DI

SPRING TEST PROBES
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TOTEM POSITION CALIBRATION
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OUT -LIMIT MICROSWITCH

*ELECTRICAL STOPPER INSTALLED BEFORE S,
LIMIT MICROSWITCHES m f ﬁ
*NO MSW OVERRIDE NEEDED
DURING CALIBRATION OPERATION HOME MICROSWITCH ‘ [

*ELECTRICAL STOPPER HAVE A FUNCTION [ RPTRAVEL

OF LIMIT MICROSWITCH TOO

*ELECTROMECHANICAL MICROSWITCHES
INSTALLED 1 mm AFTER ELECTRICAL

STOPPER

IN — ELECTRICAL STOPPER
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TOTEM — MICROSWITCHES PLATE ASSEMBLY

[ 1S T AR 0L
HIGH MOTOR -QOUT MICROSWITCH [° y + - UPPER RP— OUT_LIMIT_MICROSWITCH %

<imm v

UPPER. RP - HOME_MICROSWITCH

|
HIGH MOTOR - OUT ELECTRICAL STOPPER ﬂﬂ

Safaty travel
HIGH MOTOR - HOME MICROSWITCH ﬂ&}w“““’g revel

@ tmm
HIGH MOTOR - IN MICROSWITCH

HIGH/LOW MOTOR. - ANTICOLLISITION MICROSWITCH - 0 Beam Position

HIGH MOTOR - IN ELECTRICAL STOPPER H U H U

p—
UPPER RP - IN_LIMIT_MICROSWITCH

Lf.'ﬁ’-| ER RP - IN_LIMIT_MICROSWITC H
‘ A %8 o
1 LOWER RP - HOME_MICROSWITCH

LOW MOTOR - IN MICROSWITCH
<Tmm

LOW MOTOR - IN ELECTRICAL STOPPER ﬂ ﬂ ﬂ

Working travel

s

LOW MOTOR - HOME MICROSWITCH Safety travel

LOW MOTOR - OUT ELECTRICAL STOPPER ﬂ H

(%)

<1mm

LOW MOTOR -OUT MICROSWITCH
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LVDT RATIO & RP POSITION — M23

LVDT ratio vs Laser Tracker
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LVDT RATIO



