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WIYN Observatory Telescope Cabling

Telescope Cabling

1. Cabling Definition

This document defines the cabling between the telescope, dome, and control system components. The
cable drapes across the NIR bearings, the cable wrap across the elevation bearing, and cable maypole in
the center of the telescope cone are shown in drawings 1.1, 1.2 and 1.3, with the telescope being viewed
from the rear. The large cables are the red and blue MOS fiber bundles and coolant lines for the primary
mirror cell.

The AC power distribution system includes three power sources; UPS-1, UPS-2, and mountain power.
UPS-1 is a 12.5 KV A Best Ferrups uninterruptible power supply providing clean power for computers,
control and data reduction functions. UPS-2 is a 12.5 KVA Best Ferrups uninterruptible power supply
providing power to drive motors, power supplies, amplifiers, and test instruments used in controlling the
telescope. Mountain power is used for lighting and general use where if power was interrupted it
wouldn’t destroy equipment or data.

Location A is the area south of the pier on the ground floor. SI electronics and [AS conirol electronics
maybe located at location A. Location B is the area north-northeast of the pier on the second floor.
Major control system components are located at location B.

2. Dome Drive

The seven vent covers and two shutters for the observing slit opening are powered through dome slip
rings. These systems are independent of all control system functions. The shutter motion is controlled
by a Toshiba EX40PLUS programmable logic controller and two VT 130G2U2035 variable frequency
drives. The vent covers are controlled by standard garage door openers.

The dome motion control consists of two Toshiba variable frequency drives, VT130G2U2080 with
Multioption Board VT130G2-OPTB, dnving 5 horsepower AC induction gear motors. Communication
with the TCS is through an RS232 link provided by the multioption board. A manual controller will exist
that will allow manual control of the dome rotation. A failsafe brake mounted near each drive wheel is
activated when power fails or, during shutdown under normal operation. The engagement of both brakes
are controlled by a single electrically actuated solenoid and pressure sensor that controls air release. The
multiturn encoder is a BEI part number MT40D-X-HSS8192N-128T-X-D2-CR-S-C14-T-5.

Table 2 and figure 2 define the major dome cables used in control of the dome azimuth drives.

description _function ia | connector, from | route description
DE 18 cond,+5,gnd,shid  absolute encoder cable  0.38 PTO6E-14-198 encoder - loc B MS3126F-14-19P 24 j
DBS 4 cond shld brake solenoid control  0.36 MS3126F-10-65 air to both brakes MS3126F-10-6P 24 |

‘ DMC1-2 18 cond, 9 stwpr monitor inverter, control 0.38 terminal block inverter- loc B MS3126F-14-19P 24 |
| DCl1-2 8 cond, shid RS232 commuamcation (.23 9 pin D male inverter- 10 25 pin D male 22 |
| DM12 4 wieugnd shid _Invertertomotor 075 directly to disconnect. — e 10

Table 2

Cable DE: The cable connector for the BEI encoder, PTO6E-14-198S, is connected to the absolute,
multiturn encoder at its location on the North side of the observing floor along the dome drive surface.
The cable is routed from the absolute encoder location and connected to the interface chassis directly
below at location B with a MS3126F-14-19P connector. Table 2.1 defines the pin assignments for the
DE cable listed above.
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WIYN Observatory Telescope Cabling

Table 2.1

Cable DBS: The MS3126F-10-65 connector is connected to the brake solenoid and pressure sensor at
their location on the North side of the second floor at location B. The MS3126F-10-6P cable connector
and cable is routed from the brake solenoid and pressure sensor to the interface chassis at location B,
Table 2.2 identifies pin assignments for the dome brake solenoid cable.

'umunw:hg,E

Table 2.2

Cable DMC1-2: The cable is connected to the inverter's terminal block at its location on the North side
of the 2nd floor. The cable is routed from the inverter location and connected to the CS interface chassis
at location B with a MS3126F-14-19P connector. Table 2.3 defines the pin assignments for the two dome
motor control cable.
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Table 2.3
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WIYN Observatory Telescope Cabling

Cable DC1-2: Two cables connect the two Toshiba, Tosvert VT130G2U2080 inverters to the computer’s
serial ports. The 9 pin D connectors are connected to the two inverters serial communications port at
their locations on the North side of the 2nd floor along the wall. The 25 pin D connectors connect the
inverters to the TCS serial ports. Table 2.4 defines the pin assignments for the two dome communication
cables.
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7 7

Table 2.4

3. Telescope Azimuth Axis

The azimuth axis is driven by two Inland Motor QT7801F torque motors with position feedback coming
from two Heidenhain RODS800 incremental encoders. There is a Sony B3 Magnesensor with a target
magnet on the drive disk used for an accurate home position. Limit switches are located on the telescope
cone indicating rough azimuth position and rotation limits, A lanyard switch provides the hard limit
indication and initiates an emergency stop. If an overspeed condition is sensed by the independent
tachometer, an emergency Stop 1S 1nitiated.

A Copley model 664 power supply and two Copley model 220 amplifiers reside on top of the pier with
the motors. Conditioning electronics for the Sony sensor and Heidenhain encoders also reside on top of
the pier. All control signals criginate from a motion controller residing on the TCS backplane. Failsafe
disk brakes, held off with high pressure air, stop azimuth and elevation rotation in case of an emergency.
If an emergency condition is detected, a solenoid valve is de-energized which opens an orifice and dumps
air pressure quickly allowing both elevation and azimuth brakes to engage. Under other than emergency
conditions, for example during observatory shutdown, the atr is bled off slowly. Two separate solenoid

‘release valves are necessary to accomplish stepped air pressure release. Location of the two solenoid
release valves will be in the pier next to the high pressure air supply.

Table 3 and the accompanying figure 3 define the major cables. Table 3 describes cable connections
around the azimuth disk area and cables connecting top of pier electronics to the CS interface chassis at
location B.

e e

- description ___ function | dia | connector, from route description CONNECLor, 10

[ AMC1.2 14 cond, 7 stwpr analog motor control  0.30 15 socket D subm  amp - loc B intsf MS3126F-14-19P 24

AMD1.2 8 cond motor drive cable 0.58 GOA14-92-SNE  mtr - amp, pier top screw terminal 1J7
; AAP1-2 8 cond amplifier power cable  0.58 screw terminal 1J7 amp - pwr,pier top GOA14-92-PNE 16
6 stwpr (by vendor) encoder signal, +5 - moided enc - el, piertop 22856103

| AE1-2 6 stwpr (purchase) EXE650 . 22856114 Conni ei-locBinuf MS3126F-12-10P

1 AL 10 cond, § siwpr limit switch 0..35 MS3126F-12-10S cone - loc B intrf MS3126F-12-10P
Al 4 cond, shid index Magnesensor 0.23 solder lug Az dsk - loc B intrf MS3126F-10-6P

1 AT 6cond, 3 stwpr tachometer signal 0.28 MS3126F-10-65 Az dsk - loc B intef MS3126F-10-6P

1 A-EBS 6 cond, 3 stwpr brake solenoid control(2) 0.28 MS3126F-10-6S pier - loc B intrf MS3126F-10-6P

§ AP1-etc 10 cond, shid DCpwr, +15v, +5v, +12v 0.72 various. as needed

Table 3

Cable AMC1-2: The 15 socket D subminiature connector is connected to the input 1P1 connector of the
Copley amplifier on top of the pier. The cable is routed from the amplifier and connected with a
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MS3126F-14-19P connector to the CS interface chassis at location B. Table 3.1 defines the pin
assignments for the two azimuth motor control, analog drive signal cables.

CoCHmEgZICARA-TQTIBIOOR »

Table 3.1

Cable AMD1-2: The two G0OA14-92-SNE 12 position connectors are connected to the drive motors at
their locations on the top of the pier. The other end of these cables are connected to the 1J7 screw
terminals on the amplifiers located on top of the pier next to the motors. Table 3.2 defines the pin
assignments for two azimuth motor drive cables.

AMD]-2 - aropdificrs 1 & 2 on top of pinr 17
I:I.‘-hl w '..I.Ln'..l- b _n ul BalleE dpike rafl
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Tabie 3.2

Cable AAP1-2: These cables connect the two 1J7 seven position terminal strips on the two drive
amplifiers to the high voltage power supply on top of the pier with a GOA14-92-PNE connector. Table
3.3 defines the pin assignments for the two azimuth amplifier power cables.
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Table 3.3
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WIYN Observatory Telescope Cabling

Cable AE1-2: The cables from the two Heidenhain ROD 800 incremental encoders driven by the
azimuth disk are connected to EXE 650 interpolating electronics located next to them on the pier with
integral 1 meter cables. A purchased 13 meter cable, with our MS3126F-12-10P connector installed, is
connected to the CS interface chassis at location B. Table 3.4 describes the signal and pin assignments
for the two azimuth encoder cables.

WD OB =l B U R W D
WD o Oh - DA W e

N TONMEmMT AW >

Table 3.4

Cable AL: The MS3126F-12-10S connector is connected to the limit switches at their locations near the
lower azimuth bearing. The cables are routed from the bearing location and connected with a MS3126F-
12-10P connector to the CS interface chassis at location B. Table 3.5 defines the pin assignments for the
azimuth limit switch cabie.

H-...::m-utui:lnu:rg.g

Table 3.5

Cable Al: The cable coming from the Sony B3 Magnesensor is connected to the detector electronics on
the top of the pier. The cable is routed from the detector electronics and connected with a MS3126F-10-
6P connector to the CS interface chassis at location B. Table 3.6 defines the pin assignments for the
azimuth index Magnesensor cable.

e T etk a
0 Fiﬁfﬂd}ﬂliﬂ loc B
plag 'mllm_l description/comrments

A
B
C
D
E
P

Table 3.6

Cable AT: The cable with 2 MS3126F-10-6S connector is connected to the tachometer located on top of
the pier and is driven by azimuth disk. The cable is routed from the tachometer location and connected
with a MS3126F-10-6P connector to the CS interface chassis at location B. Table 3.7 defines the pin
assignments for the azimuth tachometer cable.
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Table 3.7

Cable A-EBS: The MS3126F-10-6S connector is connected to the two brake solenoids and pressure
sensor in the pier next to the high pressure air supply which control bleed valves in the high pressure air
lines. The cable is routed from the solenoids and sensor to the CS interface chassis and connected with a
MS3126F-10-6P connector. An air pressure intensifier mounted in the pier feeds the high pressure air
lines through solenoid valves and pressure sensor which are then routed to the two sets of brakes on both
the elevation and azimuth axes. Table 3.8 defines the pin assignments for the azimuth and elevation
brake solenoid control cable.

Table 3.8

4. Primary Mirror Subsystem

The Primary Mirror Interface Specification is currently being written. A memo has been circulated
describing the cable runs to the primary mirror cell, including AC power and utilities such as chill water,
vacuum, air pressure and N2 gas. The primary mirror cables, AC power circuits, and general purpose
cabling for the folded cassegrain and modified cassegrain positions are included on the schematic.

The following table 4 and figure 4 defines the major cables.

" descripion | function dia or, f sute description | JAwG]
PT 9cond | stwpr,7pwr RS485 fortemp control 0.28 MS3126F-12-108 PMto loc B,sp cab MS3126F-12-10P 24 |

PC 18 cond, 9 stwor RS485 PM comm 0.38 MS3126F-14-19S PMiwolocB  MS3126F-14-19P 24 |
! PS  9cond, | stwpr, 7pwr RS485 to secondary 028 MS3126F-12-108 OSSspcable MS3126F-12-10P 24 |}
| PP 12 cond, shid vower for primary  0.75 GOA18-22.SNE  PMtolocB  GOA18-2.PNE 16 |

Table 4

Cable PT: The MS3126F-12-10S connector is connected to the primary mirror cell interface box. The
cables come across the elevation wrap, through the mayploe, and through the cable tray to location B,
Connection is made with a MS3126F-12-10P connector to the primary mirror power supply. Table 4.1
defines the pin assignments for the primary temperature communication and power cable.
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Table 4.1

Cable PC: The MS3126F-14-19S connector 1s connected to the primary mirror cell interface box. The
cables come across the elevation wrap, through the maypole, and through the cable tray to location B.
Connection is made with a MS3126F-14-19P connector to the primary mirror power supply. Table 4.2
defines the pin assignments for the pnmary communications cable.

g
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Table 4.2

Cable PS: The MS3126F-12-10S connector is connected to the secondary mirror cell interface and
control box. The cables are routed across the secondary support and down the OSS to the center section
and on to the PM cell. Connection 1s made with a MS3126F-12-10P connector to the primary mirror cell
interface box. Table 4.3 defines the pin assignments for the primary to secondary cable.

A
B
C
D
E
F
G
H
]
K

Table 4.3

Cable PP: The GOA18-22-SNE connector is connected to the primary mirror cell interface box. The

cables come across the elevation wrap, through the maypole, and through the cable tray to location B.
Connection is made with a GOA18-22-PNE connector to the primary mirror power supply. Table 4.4

defines the pin assignments for the primary mirror power cable.
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Table 4.4

5. WIYN Port, Sl and |AS

The SI and IAS have not been designed which makes defining cables difficult. General provisions have
been made for power and communications to the SI and IAS. SI cables will be terminated in a patch
panel on the rotating NIR flange. Short connecting cables must be provided to bridge the gap to the SI.
IAS cables will be connected directly to the IAS. Table 5 and figure S describe the major cables going to
the IAS and SL.

E descripuon on route descniption connector, to
} [/SCi-4 8 cond, 4 twpr 0.28 MS3126F-12-10S  [AS/SI- loc A/B MS3126F-12-10P
| IC 18 cond, 9 stwpr 0.38 MS3126F-14-19S IAS-locB  MS3126F-14-19P
i [P 19 cond, shid 0.75 GOA18-22-SNE [AS-locB  GOAI18-22-PNE
| 1/SV1-6 RGS8/RGS9 coax Vi 0.20 UG-89 B/U [AS/SI - loc A/B UG-89 B/U
SOF 6 path, optcal fiber 0.40 SMT SI-loc A/B SMT
SP general purpose, SI, pwr 0.75 G0OA18-22-SNE SI-lecc A/B  GOAIR-22.PNE 16
SC 18 cond pr general purpose, 0.38 MS3126F-14-19S  SI.loc A/B_ MS3126F-14-19P

Cable I/SC14: The MS3126F-12-108 connectors are connected to one camera controller located near
the SI interface box and to the three IAS camera controliers near the instrument adapter. The cables are
draped across the NIR beaning to the fork tine and routed through the maypole and on to location A or,
through the cable tray to location B. Connection is made with a MS3126F-12-10P connectors to the SI
controller and IAS controller. Table 5.1 defines the pin assignments for the four IAS/SI camera control
cables.

Table 5.1
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Cable IC: The MS3126F-14-195 connector is connected to the IAS interface box. The cables are draped
across the NIR bearing to the fork, routed through the maypole, through the cable tray and to location B.
Connection is made with a MS3126F-14-19P connector to the IAS controller. Table 5.2 defines the pin
assignments for the IAS control cable.

Table 5.2

Cable IP: The GOA18-22-SNE connector is connected to the IAS interface box. The cables are draped
across the NIR bearing to the fork, routed through the maypole, through the cable tray up to location B,
Connection is made with a GOA18-22-PNE connector to the IAS power supply. Table 5.3 defines the pin
assignments for the IAS power cable.

Table 5.3

Cable SP: The GOA18-22-SNE connector is connected to the SI interface box. The cables are draped
across the NIR bearing to the fork, routed through the maypole and on to location A, or through the cable
tray to location B. Connection is made with a GOA18-22-PNE connector to the SI power supply and
interface box. Table 5.6 defines the pin assignments for the SI power cable.

Table 5.6

Cable SC: The MS3126F-14-19S connector is connected to the SI interface box. The cables are draped
across the NIR bearing to the fork, routed through the maypole and on to location A, or through the cable
tray to location B. Connection is made with a MS3126F-14-19P connector to the SI controller. Table 3.7
defines the pin assignments for the SI control cable.

51 merfacs box Bengthe ~80
ST controlier loc B or loc A

Table 5.7
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6. Hydra

Hydra, the Multi-Object Spectrometer fiber positioner, is nun by two boxes, one for position control and
the other for driving the positioners. These boxes are expected to be mounted below the observing floor
just beneath the telescope skirt where waste heat can be collected and moved to a position away from the
observatory. Communication with the Hydra and MOS computer is over two RS232 serial lines. Table 6
describes the cables leaving Hydra going to either the control electronics, drive electronics or the control
room. Hydra control electronics consume only 180 watts maximum during configuration, making it
possible to share power with other control functions under the skirt. Its power comes from a separate
UPS-1 circuit isolating control power from drive power. Figure 6 shows these cables.

[ | cmm:ctnr fTDIIl

| description function route description |  connector,to | AWG 1|
| HMX1 Belden T9418,4shld X1 motor 0.25 757-7-OSN Hydrma - drvr/Skt  757-7-OPN 18 |
| HMX2 Beldea T9418 X2 motor 025 757-7-OSN Hydra - drve/Skt 757-7-OPN 18 |
HMY Belden T9418 Y motor (.25 757-7-OSN Hydrs - drvr/Skt 757-7-OPN 18 |
| HMZ 7 cond, shid Z motor 0.26 757-7-OSN Hydra - cotrl/Skt  757-7-OPN 22 |
| HRX1 vendor supplied X1 resolver 757-7-OSN Hydra - drvr/Skt 757-7-OPN |
| HRX2 vendor supplied X2 resolver 757-7-OSN Hydra - drve/Skr  757-7-OPN |
| HRY vendor supplied Y resolver 757-7-OSN Hydra - drvr/Skt 757-7-OPN ?
| HEX 22 stwpr X encoder 757-12-OSN Hydrs - cntrl/Skt  DB-25P 22 |
| HEY 2-2 stwpr Y encoder 757-7-O8SN Hydra - enrl/Skt  DB-25P 22
| HSC 37cond stage control 0.43 757-37-OSN Hydra - catel/Skt  757-37-OPN 24 |
‘ HCC 7 cond, shid camera control 0.26 757-12-OSN Hydm -locB  757-12-OPN 22 |
HLC RG 58 LED control 0.2 KC59-128 Hydra-locB  hard wired 20
‘ HCV RG 59 camera video 0.2 KC59-128 Hydra-locB  KC59-128 20 |
HCLC undefined calibration lamp control undefined
| HCLP undefined calibration lamp power undefined |
| HCM1-2 6 cond, 3 stwpr RS232 communication  0.23 DB-25S Hydra-locB  757-7-OPN 22 |
| HXD vendor supplied X drive DB-25P cntrl - deve DB-25P '
1 HYD vendor supplied Y drive DB-25p cntrl - drvr DB-25P '
g _HICM 19cond __ _ __ __ _com o 2 DB25F ol -devr . 2
Table 6

Hydra cables are well defined in the manual, Fiber Actuated Device, HYDRA.

7. MOS and WIYN Port NiRs

The MOS and WIYN port NIRs have identical requirements. Each is driven by a DC brushless servo
motor for rotating Hydra or the instrument adapter and science instrument. Each has a Heidenhain
RODS8O0 incremental encoder for position feedback with its EXE650 external electronics. Each has a
Sony B3 Magnesensor for indicating a unique home position and two limit switches for reporting the end
of allowable rotation in either direction. Electronics required to support the drives and position sensors
will be located under the skirt or in the fork assembly as required by acceptable cable length. Electronics
include a power amplifier for each NIR, a common power supply for both amplifiers and motors, a small
Sony PD10 electronics interface box for the Magnesensors, and possibly a +5vdc, +12vdc, and +15vdc
power supplies. All control signals originate from a motion controller residing on the TCS backplane.
Power for the drives comes from a separate UPS-2 circuit. Power for the control functions and logic
power is shared with Hydra control power on a UPS-1 circuit.

Table 7 and figure 7 describe cables between the NIR system, skirt location and location B. The MOS
NIR is designated 1 and the WIYN NIR is designated 2.
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dcscnpu nn m connector, from | route ti cnnpl:ctnrtn _l

| NMD1-2 8 cond motor drive cable 0.58 GOA14-92-SNE NIR - skin  screw terminal 1J7 16 |
| 6 stwpr (by vendor) encoder signal, +5 0.30 moided NIR - fork 22856103 |
NE1-2 6 stwpr (purchase) EXESS0 22856114 Conni fork - loc B intef MS3126F-12-10P
NL.1-2 6cond, 3 stwpr limit switch 0.25 MS3126F-10-68 NIR - loc B muf MS3126F-10-6P 24

: 2 stwpr (by vendor) index Magnesensor 0.23 molded NIR - skirt solder lug
] NI1-Z 6 cond, 3 stwpr index detector 0.25 solder lug fork- loc B intf MS3126F-10-6P 24
{ NBS1-2 10 cond, 5 stwpr brake solenoid contrel  0.35 MS3126F-12-108  skirt - loc B intrf MS3126F-12-10P 24
1 NMC1-2 14 cond, 7 stwpr analog motor control 0.35 15 socket Dsubm  skirnt - loc B intef MS3126F-14-19P 24
| NAP1-2 8 cond amplifier powercable  0.58 screw terminal 1J7  amp to pwr sply  GOA14-92-PNE 16
{ NP1 etc 10 cond, shid DCpwr.+15v.+5v, +12v_ 0.72 | various, as needed | 16 |

Table 7

Cable NMD1-2: The two GOA14-92-SNE 12 position connectors are connected (o the NIR rotation
motors at their locations in the fork tine. The other end of these cables are connected to the 1J7 screw
terminals on the amplifiers located under the skirt. Table 7.1 defines the pin assignments for the two NIR
motor drive cables.

TrR—-=TOHTMBDN@»

Table 7.1

Cable NE1-2: The Heidenhain ROD 800 incremental encoder cable at each NIR is connected to their
EXE 630 interpolating electronics located in the fork assembly with the 1 meter integral cable. A
purchased 22 meter extension cable with our MS3126F-12-10P connector installed, is routed through the

maypole and cable tray to the CS interface chassis at location B. Table 7.2 describes the signal and pin
assignments for the two NIR encoder cables.

1
2
3
4
3
6
7
g
9
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Table 7.2

Cable NLL1-2: The MS3126F-10-6S connectors are connected to the limit switch cable near their
locations on top and bottom of the NIR. The cable is routed through the fork tine, maypole, cable tray
and connected with a MS3126F-10-6P connector to the CS interface chassis at location B. Table 7.3
identifies the pin assignments for the two NIR limit switch cables.

WODC 03-03-03 271192 11
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Table 7.3

Cable NI1-2: The cable coming from each Sony B3 Magnesensor, one for each NIR, is connected to its
detector electronics under the skirt by solder lug. The detector cable is routed through the maypole, cable
tray and connected with a MS3126F-10-6P connector to the CS interface chassis at location B. Table 7.4
defines the pin assignments for the NIR index Magnesensor cables.

-umunuh-_'

Table 7.4

Cable NBS1-2: The MS3126F-12-10S connectors are connected to the their brake solenoids and pressure
sensor in the pier next to the high pressure air supply which control bleed valves in the high pressure air
lines. The cable is routed from the solenoids and sensor to the CS interface chassis and connected with a
MS3126F-12-10P connector. An air pressure intensifier mounted in the pier feeds the high pressure air
lines through solenoid valves and pressure sensors which are then routed through the maypole to the NIR
brake location in each fork tine. Table 7.5 defines the pin assignments for the two MOS and WIYN NIR
brake solenoid control cables.

= nierfacn chaxsis st loc B
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K

Table 7.5

Cable NMC1-2: The 15 pin socket D subminiature connectors are connected to the input 1P1 connector
of the Copley amplifiers under the skirt. The cable is routed through the maypole, cable tray and
connected with a MS3126F-14-19P connector to the CS interface chassis. Table 7.6 defines the pin
assignments for the two NIR motor control analog drive signal cables.
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vigoal ground input #1
inv. comsnand inpat #1
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inv. axillisry inpat #3
S2 inhibit +3
32 mhibhit -retnm
53 inhibit to signsl ground
sigrmi growmd tnput #2
poninv. conzmand mxpat #1
mv. tach FB ipas 12
nomizry, awxillisry fopat #3
noninv. kigh X mput #4
remats oporation L ED+
remnom oporation LED-
shiald

A
B
L
D
E
F
G
H
J

4
L
M
N
P
R
5

T
u
v

Table 7.6

Cable NAP1-2: These cables connect the 1J7 power terminal connections on the two NIR drive
amplifiers with the G0A14-92-PNE connectors to the high voltage power supply under the skirt. Table
7.7 defines the pin assignments for the two NIR amplifier power cables.

FrR-TomMEDam> |

Table 7.7

8. Elevation AXxis

The elevation axis 1s driven by two Inland Motor QT7801F torque motors with position feedback coming
from a Heidenhain ROD800 incremental encoder, limit switches, and index sensor. The home position
sensor 1s 2 Sony B3 Magnesensor on the drive sector used for an accurate index position. The drive
sector has limit switches on both ends of travel to protect the hard limits at 4.5 and 90.5 degrees. There
are also soft limit switches located at 32 and 73 degrees. A tachometer and elevation angle indicators are
used to determine speed law violations which, when exceeded, cause an emergency stop. A Copley 664
power supply and two Copley 220 amplifiers reside under the skirt. Detector electronics for the Sony
sensor and Heidenhain encoders reside near them. All motion control signals originate from a motion
controller residing on the TCS backplane. Failsafe disk brakes, held off with high pressure air, are
provided to stop azimuth and elevation rotation in case of an emergency, (refer to Azimuth axis
discussion section 3, tables 3 and 3.7). If an emergency condition is detected, a solenoid valve is de-
energized which opens an orifice and dumps air pressure quickly allowing both elevation and azimuth
brakes to engage. Under normal use, during observatory shutdown, the air is bled off slowly. To
accomnplish stepped air pressure release two separate release valves are necessary. The location of the
solenoid release valves will be in the pier next to the high pressure air supply.

wWODC 03-03-03 2/1/92 13
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Table 8 and the accompanying figure 8 define the major cables from the elevation sector to the skirt
electronics and on to the CS interface chassis at location B.

N 7 N V"SR 7Y Ty Ty ey ppe——r YT
EMDI1-2 8 cond motor drive cable 058 GOA14-92-SNE El axis - amp,skirt screw terminal 1J7 16 |

6 stwpr (by vendor) encoder zignal, +5 0.28 molded El axis - fork 22856103 |

! EE 6 stwpr (purchase) EXE650 22856114 Conni  fork - loc B intef MS3126F-12-109 |
| EL  6cond,3 stwpr limit switch 0.26 MS3126F-10-6S  drive sec- loc B intrMS3126F-10-6P 24 |
| EI  4cond,2 stwpr index Magnesensor 0.23 solder lug El axis - loc B intrf MS3126F-10-6P 24 ‘
i1 ET 6cond, 3 stwpr tachometer signal 0.26 MS3126F-10-68  El axis - loc B intxf MS3126F-10-6P 24 |
| EAS 10 cond, 5 stwpr angle sensor(s) 0.35 8 pin modular 0SS -loc B intrf MS3126F-12-10P 24 |
| EMC1-2 14 cond, 7 stwpr analog motor control 035 15s0cketDsubm amp- joc B intrf MS3126F-14-19P 24 |
| EAP1-2 8 cond amplifier power cable (.58 screw terminai 1J7  amp to pwr sply GOA14-92.PNE i6 |

L EbLetc 10 cond, shid Dt

F15v+Sv. +12v 072 various, as needed 16 |
Table &

Cable EMD1-2: The two G0A14-92-SNE 12 position connectors are connected to the Elevation drive
motors at their locations at each drive disk. The other end of these cables are connected to the 1]7 screw

terminals on the amplifiers located under the skirt. Table 8.1 defines the pin assignments for the two
elevation motor drive cables.

mow 1 &2 x
EMIY -2 mopnier | & 2 undet akort 177
socknt wrminal ' descript
A 5 1
B & 1 ont +
C 8 1
D
E T p
F 7 y oat
G 7 2
H
J 5 3 HY god
K
L 5 3 HY gnd
M
Table 8.1

Cable EE: The cable from the Heidenhain ROD 800 incremental encoder on the elevation axis is connect
to its EXE 650 interpolating electronics located in the fork assembly with the integral 1 meter cable. A
purchased 22 meter cable, with our MS3126F-12-10P connector installed, is routed through the maypole
and cable tray to the CS interface chassis at location B. Table 8.2 describes the signal and pin
assignments for the two elevation encoder cables.

1
2
3
4
5
]
7
|
9

A-TOoOmMmOnw >

Table 8.2

Cable EL: The MS3126F-10-6S connector is connected to the limit switch at its location on the fork tine.
The cable is routed through the fork tine, maypole, cable tray, and connected with a MS3126F-10-6P

connector to the CS interface chassis at location B. Table 8.3 identifies the pin assignments for the
elevauon limit switch cable.

WODC 03-03-03 2/1/92 14
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Table 8.3

Cable EI: The cable coming from the Sony B3 Magnesensor is connected to its detector electronics in
the fork by solder lug. The cable is routed from the detector solder lugs, through the fork, maypole, cable
tray, and connected with a MS3126F-10-6P connector to the CS interface chassis at location B. Table 8.4
defines the pin assignments for the elevation index Magnesensor cable.

~OlY

inde mmaor, Bl sxis langth _
e Eil.tﬁnd-ilulwﬂ

A
B
C
D
B
P

Table 8.4

Cable ET: The cable with a MS3126F-10-6S connector is connected to the tachometer located on the
fork tine and is driven by one of the elevation axis drive disk sectors. The cable is routed from the
tachometer location through the fork, maypole, cable tray, and connected with a MS3126F-10-6P
connector to the CS interface chassis at location B. Table 8.5 defines the pin assignments for the
elevation tachometer cable.

Table 8.5

Cable EAS: The cable with an eight pin modular connector is connected to the angle sensor(s) located on
the OSS or center section. The cable is routed from the angle sensor(s), across the elevation wrap,
through the fork, maypole, cable tray, and connected with a MS3126F-12-10P connector to theCS
interface chassis at locaton B. Table 8.6 defines the pin assignments for the elevation angle sensor
cable. (Connector shown is for a Lucas Accustar Clinometer.)

s

A
B
C
D
E
F
G
H
J

K

Table 8.6

wODC 03-03-03 2192 15



WIYN Observatory Telescope Cabling

Cable EMC1-2: The 13 pin socket D subminiature connectors are connected to the input 1P1 connector
of the Copley amplifiers under the skart. The cable is routed from the amplifier, through the maypole and
cable tray, and connected with a MS3126F-14-19P connector to the CS interface chassis at location B,
Table 8.7 defines the pin assignments for the elevation motor control cable.

hv. ootenand frpat #1

tore. apxillisry Txpmt #3
52 inhibit +3
52 iphibit -retnm
53 mhilxt to sigoal groand
signal ground inpat #2
nonmy, conunewd mxpat #1
noniry. high Z ioput 4
romnon opexrgtion, LED-

shield
Table 8.7

UL EE S GLEY FELTLLEAL

RN o em ot h N

Cable EAP1-2: These cables connect the two 1J7 power terminal connections on the two elevation drive
amplifiers with the G0A14-92-PNE connectors to the high voltage power supply under the skirt. Table
8.8 defines the pin assignments for the two elevation amplifier power cables.

A
A
C
D
B
P
G
H
J
K
L
M

Table 8.8

9. OSS Control Subsystem

The tertiary design 1s not yet complete, so the cables going to that area are estimated. The OSS functions
are known; the method of implementation is being decided. It is probable that a low power CPU will
reside on the OSS to control temperature information gathering, mirror cover opening and closing,
counter balance position, and tertiary mouon. The expected communication link is RS485.

Table 9 and the accompanying figure 9 define the major cables that start at the OSSCS and Tertiary and
go to the CS interface chassis at location B.
| dia | cu:_:_nnc_tnrl route s ] connector,1o | AWG ,'

r- _ des | | funun |

OfTCom 18 cond, 9 stwpr RS485comm o OSS  0.38 MS3126F-14-19S OSS antrir to loc B MS3126F-14-19P 24 |

| OF 12 cond, shid OSS power 0.75 GOA18-22-SNE pwr, cntr sec to B GOA18-22-PNE 16 |
) OCCM-F 18 cond, 9 stwpr gen, mod&fold cass 0.38 MS3126F-14-198 cntrseciolocB MS3126F-14-19P 24 |
| OCPM-F 12 cond, shid gen, mod&fold cass, pwr 0.75 GOA18-22-SNE pwr, cntr sec to B GOA1B-22-PNE 16 |
| O/TCu_6 cond, 3 stwpn control cable _ _0.23 MS3126F.10.65 _ cnir secto loc B_MS3126F.106P __ 24 |

Table 9
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Cable O/TCom: The MS3126F-14-198 connector is connected to OSS controller located on the center
section. The cable crosses the elevation wrap and is routed through the maypole and cable tray to
location B. Connection is made with a MS3126F-14-19P connector to the CS interface chassis. Table
9.1 defines the pin assignments for the OSS/Tertiary communications cable.

Table 9.1

Cable OP: The GOA18-22-SNE connector is connected to the OSS controller. The cables cross the

elevation wrap to the fork and are routed through the maypole and cable tray, and on to location B.
Connection is made with a GOA 18-22-PNE connector to the OSS power supply. Table 9.2 defines the
pin assignments for the OSS power cable.

Table 9.2

Cable OCCM-F: The MS3126F-14-19S connectors are connected to the modified and folded cassegrain
interface connectors on the center section, The cables cross the elevation wrap to the fork and are routed
through the maypole and cable tray to locaton B. Connection is made with a MS3126F-14-19P
connector to the cassegrain instrument controller. Table 9.3 defines the pin assignments for the two OSS
cassegrain control cable.

Table 9.3

Cable OCPM-F: The GOA18-22-SNE connectors are connected to the modified and folded cassegrain
interface power connectors on the center section. The cables cross the elevation wrap to the fork and are
routed through the maypole and cable tray to location B. Connection is made with a GOA18-22-PNE
connector 10 the cassegrain power supply. Table 9.4 defines the pin assignments for the two OSS
cassegrain power cables.

WODC 03-03-03 271192 17
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|'Hm—

!_

Table 9.4

Cable O/TCtl: TBD.

Table 9.5

10. AC Power Distribution on the Telescope

The AC power for telescope consumption is routed to terminal stips under the mesh floor inside the pier
by the enclosure contractor. Supply cables are routed through the maypole to the various destinations on
the telescope. These comprise 3 AC Mountain power circuits for outlets, motors and general use; 3 AC
UPS-1 power circuits for instrument control and controller power; and 3 AC UPS-2 power circuits for
drive power for Hydra and the elevation and NIR axes. A fourth UPS-2 circuit is connected directly to
the stationary azimuth drive power supply.

The following table 10 describes the power distribution circuits,

| description function  dia | connector, from | route description | _connector, 1o | AWG
i ACMB 3 cond, 20Amp AC,mm ckt I, blowers  0.64 terminal strip . PM cell 12
] ACMO 3 cond, 20Amp AC,mta ckt 2, OSS 0.64 terminal strip - 0SS 12
i ACMG 3 cond, 20Amp ACmin ckt 3, general  0.64 terminal stnp 3 outlets 12
| ACU1SK 3 cond, 20Amp ACUPS-1ckt 1, skin  0.64 terminal strip Hydra control 12
' 3 cond, 20Amp ACUPS-1cke 1, Hydra 0.64 terminal strip MOS Pon 12

| ACUIW 3 cond, 20Amp AC,UPS-1ckr 2, WIYN 0.64 terminal strip : WIYN Pont 12
ACULIO 3 cond, 20Amp ACUPS-1 ckt 3, 0SS 0.64 terminal strip up15,1050 0SS 12

| ACU2E 3 cond, 20Amp ACUPS.2ckt 1,EIDr 0.69 terminal surip skirt Elevation drive

| ACU2N 3 cond, 20Amp ACUPS-2ckt 2, NIR Dr 0.69 terminal stnip skirt NIR drives 10

i ACUUZH 3 cond, 20Amp AC,UPS-2 ckt 3 HydraDr 0.69 terminal strip skirt Hydra drive 10 §

| ACU2A 3 cond, 20Amp UPS-2ckt4, AzDr  0.69 terminal stip  topofpier  Azdrive 10 |

Table 10
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Dome L
route description |
encoder - loc B MS3126F-14-19P
air 1o both brakes MS3126F-10-6P
inverier- loc B MS3126F-14-19P
inverter - IO 25 pin D male
wired direculy to disconnect

connector, from
0.38 PTOSE-14-195
0.36 MS3126F-10-68
0.38 termmal block
0.23 9 pin D male
0.75

Table 2

__function
absolute encoder cable
brake soienoid control
monitor {nverter, control
RS232 communication
_Inverter 1o motor

_descnption
18 cond,+5,gnd, shid
4 cond shid
i DMC1-2 18 cond, 9 stwpr
| DC1-2 8 cond, shid

DE

DBS

function___
analog motor control

: _rowmne description connector, to AWG '
0.30 15 socket Dsubm  amp - loc B intsf MS3126F-14-19P 24 |
motor drive cable 0.58 GOA14-92-SNE  mtr - amnp, pier top screw terminal 1J7 16
amplifier power cable 0.58 screw terminal 1J7 amp - pwr.pier top GOA14-92.-PNE 16
encoder signal, +5 - molded enc - ef, piertop 22856103
EXE650 - 22856114 Conmi el -loc Bnof MS3126F-12-10P
limit switch 0..35 MS3126F-12-10S  cone - loc B intrf MS3126F-12-10P
index Magnesensor 0.23 soider lug Az dsk - loc B intrf MS3126F-10-6P
tachometer signal 0.28 MS3126F-10-6S Az dsk - loc B intrf MS3126F-10-6P
brake solenoid control(2) 0.28 MS3126F-10-6S pier - loc B intrf MS3126F-10-6P

_ dia | l:f.:tnr from

| AMC1-2 14 cond, 7 stwpr

] AMD1-2 8 cond

| AAP1-2 8 cond

i 6 stwpr (by vendor)

6 stwpr (purchase)
10 cond, 5 stwpr

4 cond, shid
6 cond, 3 stwpr

6 cond, 3 stwpr

10 cond, shid DCpwr, +15v, +5v, +12v (.72 various, as needed
Table 3
Primary Mirror Subsystem
" description function dia | connector, from | route description connector, o | AWG :
PT 9cond, 1 stwpr, 7pwr RS485 fortemp conmtrol  0.28 MS3126F-12-108 PM 1o loc B,sp cab MS3126F-12-10P 24
y PC 18 cond, 9 stwpr R3485 PM comm 0.38 MS3126F-14-198 PMwlocB  MS3126F-14-19P 24
PS 9cond, 1 stwpr, 7pwr RS485 10 secondary 0.28 MS3126F-12-10S OSS,sp cabie  MS3126F-12-10F 24 |
PP 12cond,shid  DC power forprima 0.75 GOA18-22.SNE PMtwolocB  GOA18-2.PNE 16 |
Table 4
WIYN Port, SI IAS

and 1A
description

N [ route description | _connector,t0 | AWG]|

{ 1/SC14 8 cond, 4 twpr 0.28 MS3126F-12-10S IAS/SI-loc A/B MS3126F-12-10P 24

IC 18 cond, 9 stwpr IAS control 0.38 MS3126F-14-198 JAS-loc B MS3126F-14-19P 24
§ IP 19 cond, shld IAS DC power 0.75 GOA18-22-SNE IAS-loc B GOAI18-22.PNE 16
{i ISV1-6 RGS58/RGSY coax RS170, video 0.20 UG-89 B/U [IAS/SI - loc A/B UG-89B/U 20
| SOF 6 path, optical fiber data, command, comm = 0.40 SMT SI-loc A/B SMT

SP 19 cond, shid generat purpose, Si, pwr 0,75 GOA18-22-SNE Sl-loc A/B  GOA1R-22-PNE 16
| SC  18cond, 9 stwpr __ general purpose, SL. com (.38 MS3126F-14-19S SI-loc MS3126F-14-19P

Table 5
T : ~
- _ description function m connector, from | route descnption connector, to AWG |
{ HMX! Belden T9418,4shid X1 motor 0.25 757-7-OSN Hydra - drve/Skt 757-7-OPN 18
| HMX2 Belden T9418 X2 motor 0.25 757.7-OSN Hydra - drvefSkt 757-7-OPN 18 |
| HMY Belden T9418 Y motor 0.25 757-7-OSN Hydra - drve/Skt 757-7-OPN 18 |
| HMZ 7 cond, shid Z motor 0.26 757-7-OSN Hydra - cntrl/Skt 757-7-OPN 22 |
| HRX1 vendor supplied X1 resolver 757-7-OSN Hydra - drve/Skt 757-7-OPN |
| HRX2 vendor supplied X2 resolver 757-7-OSN Hydra - drvr/Skt 757-7-OPN
HRY vendor supplied Y resolver 757-7-OSN Hydra - drvr/Skt 757-7-OPN
! HEX 2.2 stwpr X encoder 7571-12-0O8N Hydra - cntrl/Skt  DB-25P 22
| HEY 2.2 stwpr Y encoder 757-T-OSN Hydra - cntrl/Skr  DB-25P 22
{ HSC 37 cond stage control 0.43 757-37-OSN Hydra - cnurl/Skt  757-37-OPN 24
HCC 7 cond, shid camera control 0.26 757-12-OSN Hydra-locB 757-12-OPN 22
{ HLC RG 358 LED controi 0.2 K(C59-128 Hydra-loc B hard wired 20 |
] HCV RGS59 camera video 0.2 K(C59-128 Hydra -locB  KC59-128 20 |
| HCLC undefined calibration lamp control undefined
i HCLP undefined calibration lamp power undefined
| HCM1-2 6 cond, 3 stwpr RS232 communication (.23 DB-258 Hydma-locB 757-7-OPN 22 |
‘i HXD vendor suppiied X drive DB-25P cntrl - drvr DB-25P !
¥ HYD vendor supplied Y drive DB-25P catel -drve DB-25P ?
LHICM 19cond _ _  com __  032DB25P o dvr_ DB2SP 2 |
Table 6
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MOS and WIYNPort NIRs ]
{ __description 101 diz | connector, from | route description connector, to
| NMD1-2 8 cond motor drive cable 0.58 GOA14-92-SNE NIR - skirt screw terminal 1J7 16
i & stwpr (by vendor) encoder signal, +5 0.30 molded NIR - fork 22856103
1 NEI-2 6 stwpr (purchase) EXESS0 22856114 Conmi fork - loc B intrf MS3126F-12-10P
NL1-2 & cond, 3 stwpr limit switch 0.25 MS3126F-10-68 NIR - loc B intrf MS3126F-10-6P
2 stwpr (by vendor) index Magnesensor (.23 molded NIR - skint solder lug
1 NI1-2 6 cond, 3 stwpr index detector 0.25 solder iug fork- loc B intrf MS3126F-10-6P
1 NBS1-2 10 cond, 5 siwpr brake solenotd control  0.35 MS3126F-12-10S  skint - loc B intef MS3126F-12-10P
| NMC1-2 14 cond, 7 stwpr analog motor control 0.35 15 socket D subm  skirt - loc B intef MS3126F-14-16P

| NAP1-2 8 cond amplifier power cable 058 screw terminal 1J7 amp to pwrsply GOA14-92-PNE
| NPletc 10cond shid ______ DCpwrtljvoedv, +12v 072 _various, as needed

i Ipti function m connector, from | route description connector, to | AWG |
| EMD1-2 8 cond motor drive cable 0.58 GOA14-92-SNE  El axis - amp,.skint screw terminal 1J7 16
i 6 stwpr (by vendor) encoder signal, +5 0.28 molded El axis - fork 22856103
EE 6 stwpr (purchase) EXE650 22856114 Conni fork - loc B intrf MS3126F-12-10P
ELl. 6 cond, 3 stwpr limit switch 0.26 MS3126F-10-68 dnve sec- loc B intrMS3126F-10-6P 24
EI 4 cond, 2 stwpr index Magnesensor 0.23 solder fug El axis - loc B intrf MS3126F-10-6P 24
ET 6 cond, 3 stwpr tachometer signal 0.26 MS3126F-10-6§ El axis - loc B muf MS3126F-10-6P 24
1 EAS 10 cond, 5 stwpr angle sensor(s) 0.35 8 pin modular OSS - loc Bintrf MS3126F-12-10P 24
| EMC1-2 14 cond, 7 stwpr analog motor control 0.35 15 socket Dsubm  amp - loc B intrf MS3126F-14-15P 24
EAP1-2 Bcond amplifier power cable 0.58 screw terminal 1J7 amp to pwr sply GOA14-92-PNE 16
EP].etc 10 cond, shld _ DCpwr,+15v.+5v, +12v 072 ____various, as needed

Table 8§

OSS Control Subsystem
[ description ' i route description _
d, 9 stwpr RS485 comm to OSS 0.38 MS3126F-14-198 OSS antrirto loc B MS3126F-14-19P
1 OF 12cond, shid OSS power 0.75 GOA18-22-SNE pwr, catr sec to B GOA18-22-PNE

§ OCCM-F 18 cond, 9 stwpr gen, mod&fold cass 0.38 MS3126F-14-195 ctrsectoloc B MS3126F-14-19P

§ OCPM-F 12 cond, shid gen, mod&fold cass, pwr 0.75 GOA18-22-SNE pwr, cnir secto B GOA18-22.PNE
| O/TCrrl 6 3 sty ___control cable 0.23 MS3126F-10-68 antr sec o loc B MS3126F-10-6P

Table 9

AC Power Distribution on the Telescope

: description function dia | connector, from | route description connector, Lo

| ACMB 3 cond, 20Amp ACmm ckt 1, blowers  0.64 terminal strip - PM cell

| ACMO 3 cond, 20Amp AC,mm da 2, 0SS 0.64 tenminal sinp - OS8sS

| ACMG 3 cond, 20Amp ACmm ckt 3, general 0.64 terminal strip 3 outlets

i ACUISK 3 cond, 20Amp ACUPS-1ckt 1, slan 0.64 terminal strip upl3,210 Hydra control

_- 3 cond, 20Amp ACUPS-1cka 1, Hyda 0.64 terminai strip upl3 MQOS Pont
ACUIW 3 cond, 20Amp ACUPS-1ckt 2, WIYN 0.64 terminal strip upl7,1000 WIYN Pont

| ACUIO 3 cond, 20Amp ACUPS-1ckt 3. OSS 0.64 terminai strip upl5,1050 0SS

| ACU2E 3 cond, 20Amp ACUPS-2ckt 1LEIDr 0.69 terminal strip skirt Elevation drive

| ACU2N 3 cond, 20Amp AC,UPS-2¢ckt 2, NIR Dr 069 terminal strip skirt NIR drives

| ACUZH 3 cond, 20Amp AC,UPS-2 ckt 3 HydraDr 0.69 terminal stnp skirt Hydra drive

| ACU2A 3 cond, 20Amp UPS-2ckt 4, AzDr 0.69 terminal sthp top o f pier Az drve

Table 10 o
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