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FIRST/SPIRE

Dynamic Analysis Design Options
Blade Mounted/Strut Mounted

Berend Winter
Mallard Space Science Laboratory
University College London

bw @mssl.ucl.ac.uk
(+44) 1483 204120

22 Novemnber, 1999 FTRET Cyyou:al Meetiag Oorryet
UCL Contents of presentation
MSSL

« Current state of the model

» Description of the analysed variations
» Margin Philosophy

« Analysis results

« Conclusions

22 November. 1999 FTRAT Crycwin Masuag Oree?

S.8/41
11/22/99
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® Coarse model

+ Detector Boxes Updated

« Cooler Updated
» Som¢ mirror geomerry included
« Secondary optical bench updated

» Detector boxes, FTS mechanism, Seco
optical bench 3 point mounted. Adding their
mass to the system. not the stiffness.

= 10000 degrees of freedom

22 November, 1999

FIRST Cryoau: Mawiwny Daruer

Current State of the Model

insids view of o FEM modsl lpctuding IR-rmy

patiemn. S/C co-ordtinaces

3.blades Model (issue 0.2)

22 November, 1999

3 blades
1{Hz] Mx (%} My [%] Mz (%]
1] 121.2 0.00 0.85 0.19
2l 12726 9.00 017 0.71
al 1721 0.00 0.01 0.00
4| 1818 0.06 0.01 0.04
5| 183.8 0.02 0.00 0.00
gl 1@8.5 0.18 0.00 0.01
7| 198.9 0.15 0.00 0.00
FIRST Gryoeiis Maiing Dorisc

S.10/41
11/22/99
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TCL 4-blades Model (issue 0.2)

—S—

MSSL

4 blades
PRI T Wk %l | My (%] ] Mz (%]

11 122.0 0.00 0.78 0.03
2| 1423 0.00 0.02 0.76
3| 1707 0.00 0.02 0.01
41 179.9 0.02 0.04 0.04
51 181.8 0.01 0.00 0.00
8] 1849 0.11 0.00 0.00
71 1864 0.02 0.01 0,04

22 Navember, 1999 PIRIT Qrycai Mesling Domier [

UC g_struts Model (issue 0.2)

——

=

g siruts
1Mz} Mx (%] My (%] Mz )
1] 120.3 0.00 0.39 0.48
21 127.7 0.00 0.47 0.39
aj 1857 0.01 0.00 0.00
4| 183.1 0.06 9.00 0.00
5] 166.7 0.01 0.00 0.00
6] 1731 0.52 0.00 0.00
71 178.3 0.10 0.02 003 |

22 Novembut, 1999 FIRST Cryusiot Mesung Dommiot 6
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L Margin Philosophy (sine test)

SSL

|

&

« Uncertainty on analysed eigenfrequency +/- 10% (FEM v.s. Hardware)
« Uncenainty on predicted responses +/- 20%
« Qualification input is 1.5 x flight for the whole structure (sysr.)
« Present sine levels (all directions separately) 5 g flight, 7.5 g qual. 3-100 [Hz]
« Qualification factor 1.5 for sub-systems with respect o (system) life
« UF qualification input acceleration definition for sub-system:
=worst case eigenfrequency for system
Dfrequency response of system subjected to qualification environment
=including 1.5 qualification for subsystem
=including 1.2 system response uncertainty

22 Novembet. (V99 FIRST Cryosios Maang Domier

Y

UCL 3.blades Det. IUF [g] Envelope
——r—
MSSL
Doy ,
Frequeacy response 7.5 g input at SPIRE base
berween 5-200 Hz (modes taken into sccouat up
w 500 Hz)
22 November. 1999 FIRIT Crymiat Mosting Damier

S.12/41
11/22/99
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72 November, 1999

4-blades Det. I/F [g] Envelope

Vit >~
-
|
!‘
e 50b -, «
io " Frelfune ey
[ adeda .

Frequeacy response 7.5 § imput at SPIRE base
between $-200 Hz (modes taken into accouns up

to 500 Hz)

FIRET Cryoela: Mosing Darmer

=

yC
_—

22 Novstnber. 1999

—
10—

8-struts Det. UF [g] Envelope

16330 —

¢

i
[ e R I e
. ‘ »

. .
AT -
[T

Frequency fesponse 7.5 g input at SPTRE base
potween 5-200 Hz (modes taken jnto aocount up

to 500 Hz)

PTRIT Cryowis Mocting Damisr

S.13741
11/22/99
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UCL 3-blades Detector Accel. input
MSSL

Caonfiguration; 3 sieel biades, 40 x 40 x 1,15 mmAd

sine input7.5 9
response gnyalonnh
Doetactors rasp. dir: {g} j w.C. del.
100 Mz X Y Z detector I/F
axc. Qif. X 10.2 0.7 0.5 18 g
758 Y 25 | 230 5.0 41 @
b4 13 3.5 23,8 42 ¢
Detacturs rasp, dir({g] W .C. def.
110 H2 X Y 4 deteciar I/F
oxc. Dir. X 11.2 1.3 0.8 20 @
756 Y 3.6 40.6 13.5 73 9
2 2.2 8.3 39.3 7 g
22 November, 1999 FIRAT Cryous Mosmy Dartuer 1
UCL 4-blades Detector Accel. input
e da—
MSSL
Configurstion: 4 steel biades, 40 x 40x.8 mmh3
sin@ input7.59
respanse SayYeonasd
Detactors resp. dir: (] Oatactor
130 Mz X Y 2 Qual input
exc, Dir. X 9.8 0.4 0.4 18 [}
759 Y 30 22.8 4.2 a4 g
Z 0.5 28 16.8 30 9
Detectors resp. dir:{g) Detector
120 H2 X Y r4 Qual Input
exc. Oir. X 10.5 07 0.8 19 g
75¢ ¥ 6.7 40.6 107 73 9
Z | o8 6.3 228 41 g
FIRST Cryomas Mumting Do 12

23 Ngvember, 1999

S.14,41
11/22/99
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UCL 8 struts - Detector Accel. input
MSSL

Configuratlon: 4x2 atruts, 300 x 20 x 2 {length. 8'8. thickness)
sinalnput 7.5 ¢ '

responge_gnvalopas
Dalectors tesp. dir: {g) detector
.130 a2 X Y Z qual. Input
axc, Oir. X 1.7 0.5 0.3 21 9
759 Y 0.3 21.0 59 38 |
z 0.9 4.3 24.8 45 v
Ostactors resp. dirig) detector
120 H2 X Y 4 qual. Input
exc. Dlr., X 13.4 1.1 0.3 24 ]
754 Y 0.9 30.5 19.0 89 g
2 0.2 18.4 49.0 68 q
3 November, 1999 PIRST Cryonat Mseing Dartuet 13
TDCL Prosposed approach
S —
MSSL

« Aim for 130 Hz for the first eigenfrequency of the structure
» Accept 7.5 g qualification between 5-100 Hz
« Define qualification loads for detectors 50 g in each direcuon

« 50 g quasi-static defined in all directions separately covering
both sine and quasi-static

22 November. 1999 PIRSY Cryscs Mowny Damuer 14

S. 1541
11/22/99
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S.16-41
11/22/99

TCL Conclusions
—

MSSL

«  Eigenfrequency requirement 130 Hz, including 10 % uacertainty

50 g qualification load for the detectors

+ Preference for 3 or 4 blade mounting

Reminders:

« VP force analysis required

»  Mass impact of 130 Hz to assessed (not analysed yet)

« OBP cavelope analysis required for definition FTS mechn. Spec (thus will be worse

then the detector spec!!!)
22 November, 1999 PIRST Cryonai Mepiing Damer 15 2
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HIFI cryostot hamess, version 4 19/11/31999
Table 1
HFPU to Optical Bench harmess
. HFPU Mixer Assembly band )
Item | Name Shielded cable Coax Unshuelded cable FPU
No. # wires twisted # shields # wires wisted Interface connector
groups groups
01.01 | Mixer A Bias Vsupply 5 [x$ l MDMoP
01.02 | Mixer A Bias /Vmon (6)
01.03 | Mixer B Bias Vsupply 3 [x5 1 MDMSP
01.04 | Mixer B Biag_UVmon (6)
01.05 | Mixer A Magnet 4 2x2 I MDMI5F
01.06 | Mixer A Hearer
01.07 | Mixer A Tcmpemture sensor 4 7 %2 ] (10)
01.08 | Mixer B Magnet 4 x2 1 MDM15P
01,09 | Mixer B Heater
01,10 | Mixer B Temperuturs sensor 4 2x2 1 ~ (10)
01.11 | MA Diplexer A acinator 2 1x2 1
01.12 | MA Diplexer A LVDT A pnm. 2 1x2 1
01,13 | MA Diplexer A LVDT A sec. 3 1x3 1 MDM21F
01.14 | MA Diplexer B actuator 2 1x2 1
0L.15 | MA Diplexer B LVDT prim. 2 1x2 1
01.16 | Ma Diplexer B LVDT sec. 3 1x3 ! (20
01.17 | Mixer A 1™ TF Amplifier bias 8 1x8 L MDM21P
01.18 | Mixer B | IF Amplifier bias 8 1x8 1 (18)
Totals 56 - 14 0 0
Table?

HFPU to Optical Bench harness

HFPU Mixer Assembly band 2
Item | Nome Shielded cable Coax Unshiclded cable FPU
No. # wircs twisted # shields # wircs rwisted tnterface connectar

smups yQ\lpS
02.00 | Mixer A Biag Vsupply 5 1x5 1 MDMO9P
02.02 | Mixer A Bias I/'Vmon ) (6)
02.03 | Mixer B Biag Vsupply S 1x5 { MDM9P
02.04 | Miaer B Bias 'Vmon (6)
02.05 | Mixer A Magne: 4 Tx2 1 MDMI5P
02.06 | Mixer A Heater
02.07 | Mixer A Temperature sensor 4 x2 | - (10)
02.08 | Mixer B Magnet 4 2x2 1 MDMISP
02.09 | Mixer B Heater
02.10 | Mixer B Temperature sensor 4 232 l (19
02.11 | MA Diplexer A actuator 2 122 1
02.12 | MA Diplexer A LVDT A pfifm. 2 1x2 1
02.13 | MA Diplexer A LVDT A sec. 3 1x3 1 MDM21P
02.14 | MA Diplexer B achuitor 2 {22 {
02.15 { MA Diplexer B LVDT pam. 2 1x2 1
02.16 | MA Diplexer B LVDT sec. 3 1x3 1 20
02.17 | Mixer A_1™ IF Amplifiet bias 3 1x8 1 MDM21P
02.18 | Mixer B |* IP Amplifier bias 3 1x8 1 (18)
Totals 56 14 0 0
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Table 3
HFPU to Optical Bench harness
HFPU Mixer Assembly band 3 ‘
ltem | Name Shielded cable Coax } Unshiclded cable RPU
Ne. # wires twisted # shiclds # wires twisted Interface connector
graups groups
03.01 | Mixer A Bias Vsupply 5 1x5 1 MDMJYF
03.02 | Mixer A Bias ['Vmon (6)
03.03 | Mixer B Biag Vsupply 5 1x5 1 MDM9P
03,04 | Mixor B Bias UYmon (6)
03.05 | Mixer A Magnet 4 2x72 ! MDMI15P
03.06 | Mixer A Heater
03.07 | Mixer A Temperamure sensor 4 2x72 ] (10)
03.08 | Mixer B Magmet ¢ 2x 1 MDM]5P
03.09 | Mixer B Heater .
03.10 | Mixer B Temperpture sensor 4 2x2 1 (10)
03.11 | MA Diplexer A actuator 2 1x2 1
03.12 | MA Diplexer A LVDT A pam. 2 1 x2 | .
03.13 | Ma Diplexer A LVDT A sec. 3 1x3 { MDM21P
03.14 | MA Diplexer B getuator 2 1x2 1
0715 | MA Diplexer B LVDT prim. 2 T 1x2 1
05.16 | MA Diplexer B LVDT sec. 3 1x3 ] G0
03.17 | Mixer A 1™ IF Amgliﬁer hias 8 1x8 | MDM21P
03.18 | Mixer B 1" [F Amplilier bias [ {x3 1 (18)
i Totals 56 14 0 Q
" Table 4
HFPU to Optical Bench harness
HFPU Mixer Assembly band 4 .
Item | Name Shiclded cable Coax Unshielded cable FPU
No. # wires wisted # shields # wires twisted Interface connecwor
groups groups
04.01 | Mixer A Bins Vsupply 5 1x5 1 MDM9P
04,02 | Mixer A Bias UVmen 6)
04.03 | Mixer B Bias Vsupply S 1x$S 1 MDM9P
04.04 | Mixer B Bins /'¥Vmon (6)
04.05 | Mixer A Magnert < 2x2 | MDMISP
04.06 | Mixer A Heater
04.07 | Mixer A Temperatupe sensof 4 2x2 | (10)
04,08 | Mixer B Magnet 4 I1x2 1 MDM15P
04.09 | Mixcr B Heater
04.10 | Mixer B Temperature sensor 4 2x2 1 (10)
04.11 | MA Dipiexer A actuator 2 lx2 i
04.12 | MA Diplexer A LVDT A pom. 2 1x2 1
04.13 | MA Diplexcr A LVDT A sec. 3 1x3 ! MDMZIF
04.14 | MA Diplexer B acruator 2 {x2 |
04.15 | MA Diplexer B LVDT prim. 2 1 x2 |
04.16 | MA Diplexer B LVDT sec. 3 Lx3 { @0 ]
0e.17 | Mixer A \" IF Amplifiet bias 8 1x8 1 MDM2}F J
0418 | Mixer B 1™ [F Amplifier bjas 3 1x8 1 (18)
Totals | 56 [ 1a 0 { 0
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( Table § B
HFPU to Optical Bench harness
HEPU Mixer Assembly band §
kem | Name Shielded cable Coax Unshielded cable l FPU
Ne. # wircs twisted # shields # wires twisted Incerface connector
groups groups
05.01 | Mixer A Bias Veupply S 1x$ 1 MDM9P
05.02 | Mixer A Bias YVmon (6) |
05.03 | Mixer B Bias Vsupply 5 1x5 1 R MDMIP T
05.04 | Mixer 8 Bias 'Vmon | (6)
[05.05 | Mixer A Magnet _j 4 2x2 1 MDM15P
| 05,06 | Mizxer A Heater l
705.07 | Mixer A Tempemture sensor 4 2x2 1 (10)
05.08 | Mixer B Magnet 4 2x2 1 MDM15P
05,09 | Mixer B Heater
05.10 | Mixer B Temperature sensos 4 212 i (10) B
0511 | MA Diplexer A actuutor 2 1x2 1 R
05.12 | MA Diplexer A LVDT A poim. 2 1x32 i
05.13 | Ma Diplexer A LVDT A scc. 3 1x3 1 MDM21P
0514 | MA Dipicxer 8 acruator 2 1x2 1
05.15 | MA Diplexer B LVDT pri. 2 1x2 1
05.16 | MA Dipicxer B LVDT sec. 3 ix3 ! (20)
05.17 | Mixer A "' {F Amplifier bias ] 1x8 1 MDM21P
05.18 | Mixer B 1 IF amplifier bias 8 1x8 1 (18)
Tozals 56 14 0 0
Table 6
HFPU to Optical Beach harness
- HFPU Mixer Asserubly band 6 ]
Item "ﬁlnme Shielded cable Coax Unshisldsd cable FPU
No. . . . . .
# wires twisted # shiclds # wires twisted Interface connector
Eroups groups
B6.0L | Mixer A Bias Vsupply 3 1x3 r 1 MDM5P
06.02 | Mixer A Bias /'Vmon (6)
@3 Mixer 8 Bias Vsupply s xS { MDMYP
06.04 | Mixer B Bias /Vmon (6)
06.05 | Mixer A Magnet 4 2x2 1 MDM15P
06.06 | Mixer A Hearter
06.07 | Mixer A Temperature sensar 4 2x2 1 (10)
06.08 | Mixer B Magnet 4 2x2 1 MDMISP
06.09 | Mixer B Heater
[06.10 | Mixer B Temperatyre $en30r 4 2x2 1 (10} ]
06.11 | MA Diplexer A acuator 2 1x2 1
06.12 | MA Diplexer A LVDT A prim. 2 1x2 1
06.13 | MA Diplexer A LVDT A sec. 3 1x3 i MDM21F
06.14 | MA Dipicxer B actuater 2 1x2 1 i
06.15 | MA Diplexer B LVDT prim. 2 1x2 1
06.16 | MA Diplexer B LVDT scc. 3 I 1x3 1 (20)
0617 | Mixer A 1" IF Amplifier bins 8§ | 1=x8 | | MDM21P J
06.18 | Mixer B |* IF Amplifier bas 8 [ 1x8 1 1 (18)
Totals 56 | 4 | 0 0 il
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Table7 ﬂ
HFPU to Optical Bench harness
HFPU Mixer Assembly band 7
Item | Name Shielded cable Coax Unshielded cable FPU
No. # wires twisted # shiclds # wires twisted Intertface connecior
groups £TOups
07.01 | Mixer A Bias Vsupply ] 1x5 { MDM9P
07.02 | Mixer A Bias 'Vmon (6)
07.03 | Mixes B Bias Vsupply S 1x$§ 1 MDM9IP .
07.04 | Mixec B Bias /Vmgn (®)
07.05 | Mixer A Magnet 4 2x2 L MDMISP |
07.06 | Mixer A Hearter
07.07 | Mixer A Tcraperature sensor 4 2x2 1 (10
(y7.08 | Mixer B Magmet 4 2x2 1 MDM!SP
07.09 | Mixer B Heater
07.10 | Mixer B Temperatuze sensor 4 21x2 1 (10
07.11 | MA Diplexer A actuator 2 1x2 |
07.12 | MA Diplexer A LVDT A pim. 2 1 x2 1
07.13 | MA Riplexer A LYDT A sec. 3 1x3 1 MDM21P
07.14 | MA Diplexer B actunior 2 1x2 1
07.15 | MA Diplexer B LVDT prm. 2 1x2 I
07.16 | MA Diplexer B LYDT sec. 3 1x3 1 (20
0717 | Mixer A {™ IF Ampiifir bias R [ x8 1 MDM21P
07.(8 | Mixer B 1* [R Amplifier bjas 8 | x38 1 a8y )
_Totals 56 14 0 0
Table 8
HFPU to Optical Bench harness
HFPU IF box
ltem | Name Shielded cable Coax Unshielded cable FPU
No. # wires twisted 4 shields # wires twisted Interface connector
groups Rroups
08.01 | 2" IF amplifier | A biag 11 1 x (1 ! MDM25P
08.02 | 2" IF amplifier 2A bias 11 Ix1l 1 (24)
08,03 | 2" IF amplifier 3A bias 1 1x 1! 1 MDM2SP
08.04 | 2™ IF amplifier 4 A bins 14 1xl 1 (24)
08.05 | 2" IF amplifier SA bias ] Ixll 1 MDM21{P
'08.06 | Temperanur sensor A 4 2x2 ! %)
08.07 | 2" IF amplitier 6A bias 11 1z il | MDM?25P
08.08 { 2™ [F amplifier 7A bias 11 | x 11 1 (24)
08.09 | 2" IF amplifier 1B bias il 1x11 1 MDM2SP
08,10 | 2™ [F amplificr 2B bias 11 1x 11 1 (24) R
08.11 | 2*[Famplifier 3B bias 11 1x 1! 1 MDM25P
08.12 | 2™ [Famplifier 4B biag 11 1 x 11 1 Y (29)
08,13 | 2" IF amplifier 38 bias 11 1xil 1 MDM21P
08.14 | Temperarure sensor B 4 2x2 1 (17)
08.15 | 2" [F arnplifier 6B bias 11 1511 | MDM25P
08.16 | 2 [F amplifier 7B bias 11 1x11 { (24)
08.17 | IF output HRS A 1 ~_SMA female
08.18 | IF ouiput WBS A L __SMA female
08.19 | [F ourpus HRS B 1 _SMAfemale |
08.20 | IPoupur WBS B l . SMA female |
Totals 162 16 4 !
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]_ Table 9
HEPU to Optical Bench harnrss
HFPU Calibration source
Ttem | Name Shiclded cable j Coax W Unshiclded cable FEU
No. # wires twisted # shields # wires twisted Interfacs connector
JOUPs FIoUps
09.01 | Heater 1 2 1x2
09.02 | Heawr2 2 1x2
09.03 | Heater3 2 1x2 MDM25P
09.04 | Temperature sensor | 4 2x2 { )
09.05 | Temperature sensor ? 4 2x32 i
09.06 | Temperanrs sensor 3 4 2x2 1 2D
Totals (2 3 0 6
Table 10
HEPU 10 Optical Bench harmess
HFPU Chopper mirror M3
Item | Name Shielded cable Coax Unshicided cable T FPU
Ne. # wires wisted # shields # wires twigted Interface connector
goups gIoups
10.01 | Chopper acuator | 4 2x2 1
10.02 | Chopper LVDT | prim. MDMISP
10.03 | Chopper LVDT | se¢. 3 1x3 1 )
10.04 | Chopper actuator 2 4 2x2 T
10.05 | Chopper LVDT 2 pam. MDMISP
10.06 | Chopper LYDT 2 sec, 3 1x3 1 (9
Totals (4 4 0 0
[ Table 11
HFPVU to Optical Beneh harness
HFPU Tcmperature sensors
Item | Name Shielded cable Coax Unshielded cabla FPU
No. # wires twisted # chields # wires twisted Interface connector
groups £YOUpS
11.01 | Temperature sensor 2K A 12 6x2 1
11.02 | Temperature sengor 4K A MDMI1S5P
11.03 | Temperamure sensor 5K A i (13)
11.04 | Temperawre sensor 2K B 12 612 1
11.05 | Temperaryre sensor 4K B MDM15P
11.06 | Temperarure sensor 15K B (13
Touls 24 2 0 0
r Table 12
HFPU to Optical Bench harness
HFPU He3 caoler
Irem | Name Shielded cable Coax Unshielded cable FPU
No. # wites wisteg # shiclds # wires twisted Interfacs connector
groups groups
12.01 { Heat switch A sl 2 1x2
12.02 | Heatswitch A pump 2 1x2 MDPMI1SP
12.03 | Hearter A pump 2 1x2
12.04 | Temperature sengor 0.5K A 4 2x2 1 (n
12,05 | Heau switch B sl 2 1x2
12.06 [ Heat switch B pump 2 1x2 MDMISP
12.07 | Heater B purop 2 lx2
12.08_| Temperature sensor 0.5K B 4 2x2 I ab
Towls | 8 2 12
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Table 13

Optical Bench to Cryostat wall harness

Iem
No.

13.01

Name

HFPU
em

ref, no.

# wires

Mixers A Bias Vsupply

Mixers A Bias I'Vmon

01.01
02.01
03.01
04.0]
05.0!
06.01
07.01

01.02
02.02
03.02
04.02
05.02
06.02
07.02

Shiclded cable

twisted
FLOUDS

# shiclds

35

TxS5

Conx

Unshielded cabic

# wires

wisted
gToups

1

13.02

Mixers A Heater

Mizers A magnet

13,03

Mixer A Temp. sensor

01.08
02.06
03.06
04.06
05.06
06.06
07.06

01.05
02.05
03.05
04.05
03.05
06.05
07.05

28

l4x2

0107
02.07
03.07
04.07
05.07
06.07
07.07

28

14%2

Mixer A 1 IF Amp bias

0117
0z.17
03.17
04.17

05.17

06.17
07.17

56

Tx8

13.05

Mizxers B Bus Vsupply

Mixers B Bias [/'Vmon

01.03
02,03
03.03
04,03
05.03
06.02
07.03

01.04
02.04
03.04
04.04
05.04
06.04
7.4

35

7x5
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Table 13

Optical Bench to Cryostat wall harness

Item
No.

Name

HFPU
iem

ref. no.

# wires

5.23741

Shielded cable

twisted
Sroups

# shields

Coax

Unshiclded cable

# wires twisted
£Toups

13.06

Mixers B Heater

Mixers B magnet

01,09
02.09
03.09
04.05
05.09
06.09
07.09

01.08
02.08
03.08
04.08
05.08
06.08
07.08

28

14x2

{

13.07

Mixers B Temp. sensor

0L10
02.10
03.10
04.10
05.10
06.10
07.10

28

l4x2

13.08

Mixers B [ IF Amp bius

0118
0218
03.18
04.18
05.18
06.18
07.18

56

7x8

13.09

MA Diplexer A actuarar

01,11
02.11
03.11
04.11
08.11
06.11
0711

13.16

MA Diplexer A LVDT prim.

0l.12
02,12
03.12
04.12
05.12
06.12
07.12

7x2

13.1

MA Diplexer A LVDT sec.

01.13
02.13
03.13
04.13
05.13
06.13
07.13

7x3

13.12

MA Diplexer B actuator

OlL.14
02.14
03.14
04./4
05.14
06.14
07.14

13.13

MA Diplexer B LVDT prim.

0L.1§
02.15
03.15
04.15
05.15
06.15
07.15

Tx2
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Table 13
Optical Bench to Cryostat wall harness
Itemn | Name HFPU Shielded cabls Coax Unshielded cable
Na. ‘:;_nno_ # wires twisted # shiclds # wirey twisted
Iroups ETOups
13.14 | MA Diplexer B LVDT sec. oL.16 2] 7x3 { ’
02.16
03.16
04.16
05.16
06.16
(7.16
13.15 | Fbox 2™ IF amphifiers A bias 08.01 77 Tx1l 1
08.02
08.03
08.04
08.05
08.07
08.08
13.16 | IF box 2™ IF amplifiers B bins | 08.09 77 Txil 1
08.10
08.11
08.12
08.13
08.15
08.16
13.17 | Chopper actuartor | 10.01 2 1x32 1
1318 | Chopper LVDT 1 prim. 10.02 2 1x2 !
13.19 | Chopper LVDT ] sec. 10.03 3 1x3 i
13 20 | Chopper acator 2 10.04 2 1x?2 1
13,21 | Chopper LVDT 2 pam. 10.08 2 1x2 1
13.22 | Chopper LVDT 2 sec 10.06 3 _1x3 1
13.23 | Temp sensor 2K A 1101 20 10x2 1
Temp sensar 4K A 11.02
Temp sensor [SK A 11,03
He3 cooler temp sensor 0.5K A 12,04
{F box wemp. sensor A 08.06
13.24 | Temp sensor 2K B 11.04 20 [ox2 l
Temp sensor 4K B 11.05
Temp sensor [SK B 11.06
Hel cooler tamp sengor 0.5K B 12.08
[F box emp. sensor B 08.14 -
13.25 | Cal. Source ternp. sensor | 09.04 4 X2 ) ‘
13.26 | Cal. Source temp. sensor 2 09.05 4 2x2 1 ;
13.27 [ Cal. Source temp. sensor 3 09.06 4 2x3 1 !
13,28 | TF oupyt HRS A I N 1
13.29 | IF output WBS A 08.18 |
1330 | IF output HRS B 08.19 l
13.31 | IF output WBS B 08.20 |
13.32 | Cal. Source heater | 09.0) - 2 1x2
13.33 | Cal. Source heater 2 09.02 2 1x2
13.34 | Cal. Source heatet 3 09.03 2 1x2
1335 | He3 cooler switeh A still 12.01 2 1x2
13.36 | Hel cooler switch A pump 12.02 3 Ax 2
13.37 | He3 cooler pump heater A 12.03 2 1x2
13.38 | He3 cooler switch B sall 12.05 2 1x2
13.39 | He3 cooler switch B pump 12,06 2 tx2
13.40 | He3 cooler pumnp heater B 12.07 2 1x2
T Toruals 612 27 4 18




7«0 25 NOV ’93  18:13 DASA-0TN SX2F @8S/607-24148 5.25741

Total number of wires and shields

With all seven mixer assemblies having the same configuration the harness between the Optical Bench
and the cryostat wall connectors is:

Total number of wires: 634
Total number of shields: 27

Divided over the different type of cables:

Number of shielded cables: \ 27
Number wires in shielded cable: 612
Number of coaxial cables: 4
Number of unshielded cables: 9
Number of twisted wires in unshieided cables: 18

The required number of twists in the twisted groups of wires: 100-500 per meter.
Cables of redundant systems have to go through separate connectors.
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FAX: SG6 . & pages

KAYSER-THREDE

Kaysar-Threde GmbH#
Wolfratshauser Str. 48
D-81379 Miinchen

ESTEC

tan Dr. Roland Graue
FIRST Projezt Ofice Tel:  +49 89724 95- 163
Atm.: Dr. Passvogel Fax:  +49 89 7 24 95 - 201
Fax: 0031-71-565-5244 e-mall: rg@kayser-threde.de
cc: MPE
Attn.: Dr. Poglitsch, Mr. Bauer
85740 Garching
Fax: 3299-3292 Nov. 11,99

. , RG-b

PACS-KT-LE-013 %

PACS - Detailed Design Eavelope

Dear Dr. Passvogel,

Attached you will find a more detajled design envelope of the FPFPU comprising
the preliminary footprint of the housing, the suspension (OB interface) and the
accommodation of the optical components. Thanks to the successful optical re-
design a reduction of .the total amount of optical components was feasible, cora-
pared to CM 48,

According to the current status, 54 optical components, 2 dichroics, 1 chopper and
| grating form the optical trains. The solution for the mechanical suspension pro-
viding high margins with respect to the requested minimum fundamenta fre-
quency, is based oo a classical jsostatic suspension (3 vertical struts and 3 hori-
zontal struts) to prevent tlting and focus displacements due to differential CTE
betweea FPFPU and OB.

As already discussed, we propose o continue with the extended design envelope
untl the ISVR and to postpone the dedicated decision in order 1o avoid a continu-
ous dynmamic adaptation of the envelope in case of potentially necessary minor
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