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Mr. Douglas A. Broaddus

Mechanical Engineer

Nuclear Regulatory Commission

Sealed Source Safety Section

Source Containment and Devices Branch

Division of Industrial and Medical Nuclear Safety, NMSS
Washington, DC 20555

USA

(301) 415-5847
(301) 415-700C -main
(301) 415-5369 -fax

Dear Doug:

In response to your request we are pleased to provide the enclosed information concerning
the mechanical design of the IMS Model 5321. The information includes some new
drawings that were made specifically to meet your request for more information. None of
the enclosed drawings are proprietary, as these drawings alone do not yield trade secrets.
To the best of our knowledge this submittal should resolve the last of the outstanding
issues regarding the IMS Model 5321 Device Registration. Please direct questions and
commits regarding this matter to G. Burnet at IMS Inc.

Best Regards,
/A

/ /{' / b/
J/’;é’ %,“/'r‘ /’f/fu"‘/

George Burnet, VI
General Manager, IMS Inc.

6040391 951120
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Table of Enclosures

IMS Drawing Numbers: 960312M
5321 - 02 H1
§321-02 H2
5321 - 022
§321-022-07
5321-022-08
5321 - 025 - 14 (MODIFIED)
5321-025-19
5321-029 - 75

IMS Data Sheets: 0307 -010-03 Prox. Switch, 2 pages
Sealed Ball Bearings
0021 - 071 - 01 Tersional Spring, 2 pages

0021 - 071 - XX Belleville Spring
reference 0021 - 071 - 26 for Position 36

DIN 471 Sicherungsringe (Circlips)
reference Wellen Durchmesser 8 for Position 60
reference Wellen Durchmesser 20 for Position 30

Festo Pneumatic Type ADVU - ... - P - A, 2 pages

10 0021-001-XX Compression Spring

Isotope Measuring Systems, Inc 108 Blue Ridge Drive  Cranberry Twp. PA 16066 USA tel 41277695868 fax 412776 2700
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1. Flange (IMS Drawing 5321-025-04)
The flange is used to provide additional shielding and for fastening the source holder to
the back wall of the measuring frame.

Explanation regarding the mounting of the source holder to the back wall:

Each source holder unit has two mounting holes passing through it. The holes have
diameters of 20 and 30 mm, respectively. The back wali is outfitted with stainless steel
shafts that are mounted perpendicular to the wall. The location of these shafts
corresponds to the hole locations in the source holders. The holder is slid over the
shafts and pressed against the back wall.

The bolt passing through the M16 hole in the flange threads into a role that is bored
concentrically in the nominal 20 mm shaft. An M20 stainless steel bolt with a hardened
washer is threaded into the nominal 30 mm shaft. These two bolts serve to securely
anchor the source holder to the back wall.

Transport Shielding:

During transport a 20 mm S18 (heavy metal) cylinder is inserted in the mounting hole
near the source barrel to provide additional shielding. The cylinder has a threaded
concentric bore as does the 20 mm mounting shaft. One of the bolts passing through
the flange anchors the heavy metal cylinder in place during transport.

2. Proximity Switch Data Sheet
The data sheet for the proximity switch is enclosed (IMS Part Nr. 0307-010-03). IMS
commits to use this proximity switch or an equivalent unit for the source shutter position
detection.

3. 5321-025 Blatt 3, Pos. 70 (Belleville Spring A6)
This item is a split washer. It is used to secure bolts, such that the bolt will be uniikely
to loosen over time.

4. 5321-025-02 Schieber (Shutter Barrel)
The shutter barrel is pinned to the drive flange. The two pins are shown on IMS
Drawing 5321-025 M1. The pins do not appear on drawing 5321-025-02 because this
is a manufacturing drawing. The holes for the pins are bored after the flange is
mounted, so there will be perfect alignment of the pin holes between the flange and the
barrel. The 5.5 mm diameter pin holes can be seen on IMS drawing 5321-025-14
(enclosed for reference)

5. 025 Blatt 1, Pos. 27,28 (Transport Lock)
Position 27 and 28 indicate the transport lock for the source shutter barrel. The
threaded pin is threaded clockwise into the bearing housing where it locks the drive
flange in the CLOSED position. The pin passes through the 6 mm threaded bore
shown on IMS Drawing 5321-025-11. A lock nut is then tightened down around the pin
to keep it from loosening during shipment. The shutter is alsc held closed by the
shutter return springs.

6. Technical Data for the Bearings
The technical data for the bearings is enclosed for reference. The bearings of interest
are underlined for reference.

Isotope Measuring Systems, Inc. 108 Blue Ridge Drive  Cranberry Twp. PA 16066 USA tel 4127769586 fax 412776 2700
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Legend for the Bearing Data:

German Term English Translation
Hauptabmessungen Nominal Dimensions
Tragzahlen Load Rating
Ermuedungsgrenzbelastung Fatigue Limit Load
P_Bezugsdrehzahl Speed (RPM)

Gewicht Weight
Kurzzeichen Concise |dentity
Abmessungen Dimensions
Anschlussmasse Mating Dimensic s

7. Retumn Spring Technical Data
The data sheet for the shutter return springs is enclosed for reference (IMS Part Nr.
0021-071-01). The spring strength is 1 - 1.2 Nm when installed with 4 winds

5321-025 Blatt 1, Positions 30,31,36
A technical data sheet for the Sicherungsringe (Positions 30 and 60) is enclosed for
reference.

A technical data sheet for the Sternfedern (Position 36, IMS Part Nr. 0021-071-26) is
enclosed for reference.

The Scheibe (Position 31) is described in IMS Drawing 5321-025-19 (enclosed).

Technical data sheets for the air cylinder (Type ADVU-...-P-A) are enclosed for
reference. This is the double-acting cylinder with 2 25 mm diameter piston. Relevant
dimensions can be obtained from the data sheet. The operating temperature range is
-20 to 80 C. IMS has tested the unit and found that the temperature range can be
extended to +85 C (see ANS! Test Results).

Relevant Technical Data (Translated into English):

medium: compressed air, filtered, oiled or dry

Type: piston cylinder, double-acting

Max. Oper. Pressure 10 bar

Temp. Range 201080 C

Materials cylinder and end caps: Aluminum
piston rod. corrosion resistant steel
seals: polyurethane

Piston Diameter: 25 mm

Piston Stroke: 50 mm

Force at 6 bar pressure: 295 N extension
247 N retraction

Max. Torque on the rod. 0.45 Nm

Max. rotational angle on rod +/- 0.6 degrees

Isotope Measuring Systems, Inc 108 Blue Ridge Drive  Cranberry Twp. PA 16066 USA  tel 412 7769586 fax 412 776 2700
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10. 5321-025 Blatt 3, Pos. 81
This item is a full tubular rivet conforming to the DIN standard 7339

11. 5321-025 Blatt 3, Pos 90
Part Nr. 5321-025-43 Transportplaettichen: Please refer to IMS Drawing 5321-028-75
for additional description of this part. It is used during transport of a loaded source
housing to hold the bearing (Position 35) in place during shipment. This part is installed
in the location normally occupied by Position 42 during operation.

12. 5321-025-05 and 5321-025-06 Wellen (Shafts)
These shafts serve as mounting posts for the source holders. Their installation can be
seen in the IMS Drawing 5321-022. The shafts themselves are detailed in IMS
Drawings 5321-022-07/08.

13. Source Shutter Barrel End Stops and End Stop Adiustments.
Please reference the modified enlargement of IMS Drawing 5321-025 labeled
960312M. This drawing shows the shutter end stops and their adjustment
mechanisms. A modified copy of IMS Drawing 5321 - 025 - 14 indicating the end stop
shoulders on the drive flange is enclosed for reference.

14. Source Holder Mounting
The mounting of the source holder to the back wall is addressed above.

15. Cooling System
The cooling system for the model 5321 series is essentially identical to the IMS Model
5245 senes cooling system. IMS Drawings 5321-02 H1/2 (enclosed) provide an
overview of the Model 5321 cooling circuit.

16. Remarks Regarding IMS Drawing 5321-025-21 (VerschluRschraube)
IMS confirms that this item is threaded M16 x 1.5. Under the “Werkstoff” field in the title
block this is indicated in Germans as “VerschluRschraube M 16 x 1.5."

17. Compression Spring (Position 5)
IMS has enclosed the technical data sheet 10 0021-001-05 for the compression spring
used to provide constant axial pressure on the source capsule via the source capsule
locking bolt. The following legend accompanies this data sheet:

Legend for Data Sheet 10 0021-001-xx

German Term English Translation

Draht Starke Wire Diameter = 1.25 mm

Mittiere Durchm. Mean Coil Diameter = 8.0 mm

AuBerer Durchm. Outside Coil Diameter = 9.25 mm

Dorn Dd Max. Max Allowable Inner Shaft Dia. = 6.1 mm
Hulse Dh Min. Min Aliowable Outside Shaft Dia = 9.9 mm
Lo Ungesp. Lange Free Length = 15 mm

Lb Block Lange Compressed Solid Length = 7.4 mm

Sn Feder Weg Total Spring Comp. Distance = 7.6 mm

¢ Feder Rate Spring Rate = 1.43 kg / mm

Fn Hochst Kraft Max. Force = 10.7 kg

Feder Windung Number of Coils = 3.5

Isotope Measuring Systems, Inc. 108 Biue Ridge Drive  Cranberry Twp. PA 16066 USA tel 412776€730 fax. 412776 2700
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Isotopen Meflsysteme GmbH
BachstralBe 76

Postfach 18 5365

4300 Essen 18 (Kettwig)
Telefon (02054) 508283
Telex 08579157 wernid

efector

induktiv

0307-010 -03

Blatt 1-

Bestellbez.

Typenbezeichnung/Bestell-Nr

IEC 3002-BPOG/IE 5088

Technische Daten e - 22°C |DC PNP

Betrabsspannung 10-36VDC
einschheBiich

Restwalligket
200 mA

Strombslasibarkeit
Dauer

Kurzzer

Spannungsabdfall

Reszstrom
Stromaufnahme

Minges:aststrom

Lieferant
ifm eleckronic gmbk

Teichstrale 4 D 4300 Essen?

Bauform IEC

Kunststoffgewinde
MB8XI

Kurze Bauform

Schaltabstand
2 mm nb

Anschlulleitung
2 m/014 mm?®

zuigssige Spraen
aus gem Newz

1000 V/10 ms
ve einem Quellwidgerstand von 20 K Ohm

Schaitfrequen: typ 800 H2

Schatzusiandsanzege LED

Schutze™ IF 87

JUmgesungsiempe aiur - 25'Chs + BOC

Neanssmattabsians s

2 mm mche bundig endaubar

Res'scharadsiand s

s, £ 10% bezogen auf eine Schaitfahne nach EN 50010

3% - 15 ?'cu-:)" eweligen Schaltabszand

St 1. V2Aca 07 Msca 04 Al 30

<2 10%vong




Inductive
proximity switches
standard range

M8x1
Cable

Sensing range
2mm [nf] <>
non-flush
mountable

5-year warranty }
A 2-year warranty
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Nominal sensing range s, [mm]
Qutput
Qrder no
Output
Order no

Operating volt

Current rating

Volitage drop

Leakage current

€ 5107
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Einreihige Rillenkugellager
mit Dichtscheiben
d 17-30 mm

Sealed Bearings

Lager mit

1 Dicfigcheibe 2 Dichtscheiben High Temp Silicon Lubication
Sl Austuniung 2RS1 - Permanently Instalied

Haupt- Tragzahlen Ermidungs- Bezugs- Gewicht Kurzzeichen Abmessungen Anschiufbmate
abmessungen dyn stat grenz- drehzahl AustUhruny

belastung RSt
4 D B c G P

U

N kg

1 680 930 S 00082 61803-RS1  61803-2RS1
4 360 2 320 E 14 0 0.018 61903-RS1  61903-2RS1

6050 3 250 : 1 0039 6003-2RS 1
6050 3250 Y37 13000 0052 - €3003-2R51

9 560 4 750 200 00 0.065

9 560
13 500
13 500

2700
6 370
3 360

4 750
6 550
€ 550

1 500
3 650
3 000

0.083
0.12
0,15

0,018
0.038
0.069

9 360
127

7

15 900

< 000
b 550
6 550
7 800

0.085
0.11
0.13
0.14

6203-RS1

6303-RS1

61804-RS1
61904-RS1

6204-RS1

6304-RS1

6203-2RS1
62203-2RS1
6303-2RS1
62303-2RS1

61804-2RS1
61904-2RS1

_S004-ROY- _ 6004-2RS1 _
63004-2RS 1

6204-2RS1
62204-2RS1
6304-2RS1
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15 900 7 8CO 3 0.20 - 62304-2RS1
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isotopen Melsysteme CmbH
f el Bachstrale 76
o Posnach 185365
4300 Essen 18 (Kethwig)
Towlcn (02054) 508283
Telex 08 579157 wermid

bis - 35

Sternfedern gloozt:?ﬂ - XX

Bestellbez. siehe Lieferant :
Tabelle RINGSPANN-Biiro
Dipl.-Ing. Dieter J. Michalix
BlumenstrafBe 43
5609 Hiickeswagen
Telefon 02192/28 53

Feder _ Feder
entspannt gespannt

Bei Hintereinanderschaltung _[lill Bei Mehrfachschichtung
addieren sich die Federwege. addieren sich die Druckkréfte.

" Einbau-
Sternfeder héhe
© 1 gesp.

h

| Bestell-Nr.

d
mm

»
-
z

3
3
3
3
3
3

1051, 012. 001
1051. 015, 001
1051.018. 001

1051, 018. 002
10571.020. 0071

1051, 021, 001

1051. 023. 001
1051, 025. 001
1051, 025. 002

1051. 027. 001
1051, 029. 001
1051, 037, 001

1051. 031. 002
1051, 034. 001
1051. 036, 001

1051, 037. 001
1. .
1051. 039. 002
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1051, 043. 001
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Mérz 1965

Sicherungsringe DIN
fir Wellen 4 7 ]
Regelaustihrung Blatt
Retaining rings for shafts, normal type Ersatz fir DIN 471
Mafle in mm
Die Gestaltung braucht der bildlichen Dorstellung nicht zu entsprechen; nur die ongegebenen Mafle sind einzuhalien,
Ungespannt Gespannt zum Aufsetzen Regel w.".:::':m Austheung bel
: . wa
(dargestellt fir d, = 10 bis 165 mm) austlhrung  einseitiger axialer Belostung
Belastungsriniung
e
! ( (14
@ | Lefl AL
X/ ? f ' 7 |
Einzelbait X !
. o } \'n\\ %'\/ \:n
ford,: bis 9 mm 10 bis 145 mm ab 170 mm 1= Muigrund .-

o ' \\\]; i ot I sehoriiontiy - -2
St ® © o | Bezeichnung eines Sicherungsringes fir Wellendurch-
‘rr g:; @ @ messer d, = 40 mm und von Dicke ¢ = 175 mm:
|29 - ]

Sicherungsring 401,75 DIN 471
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ArbeitsousschuB Schrauben im Deutschen Normenausschuf (DNA)

168 Mafigebend ist die jeweils neueste Ausgabe dieser Norm.
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Doppelitwirkende Zylinder FESTO

fur bertihrungsloses Abtasten, Kolben-O 12 bis 100 mm PNEUMATIC

ADVULQ-
Doppeltwirkender
Compact-Zylinder
mit elastischen Dampfungsringen in den
Endlagen

Ausfuhrungen
mit Innengewinde an der Kolbenstange
Typ ADV‘U-_.:;-P-A Auf dem Zylinderkolben befindet sich ein Permanentmagnet, mit dessen

mit AuBengewinde r‘;—d:};-Kmbenstange Magnetfeid die Zwischenstellungen und Endlagen des Zylinders durch Nahe-
rungsschaiter berlihrungslos abgefragt werden

TVDADVU-...-A-P-A Die Naherungsschaiter Typ SME/SMT-8 werden direkt am Zylinder in den
Sensornuten befestigt

Verdrehgesichert durch Quadratische
Kolbenstange, Zubehdr:
mit Innengewinde an der Kolbenstange Magnetisch betatigte Naherungsschalter
Typ ADVULQ-...-P-A siehe Blatt 1.368
Zusatzbauteile siehe Blatt 1.300

-

mit AuBengewinde an der Kolbenstange Nutabdeckung fiir Sensornut, 0,5 m lang

Typ ADVULQ-.. .-A-P-A Bestellbezeichnung 151 680 ABP-5-S

Vardrehgesichert durch zwei Fuhrungs- Einbau Grundzylinder ohne Befestigungselemente

itangen Befestigung von unt Balbatiounn aond Sinaia

iyp ADVUL-.. .-P-A — 2 Belestiound von cher b
Kolben-2 12 und 18 mm nur
2 Schrauben diagonal oder
nichtmagnetische Schrauben
varwenden

Einbauvarianten und zusétzliche Befestigungselemente
Fuibelestigung Flanschoelestigung Schwenkflanscr
Typ HUA Typ FUA Typ SUA-

mntan

Sonderausflihrungen siehe Blatt 1.211-3

Bestslibezeichnung siehe Blatt 1.211-6 | Teile-Nr. +Typ + Kolben-@ + Hubldnge + Abtastung _

Medium gefiiterte, gedite oder gefilterte, nicht gedite Druckluft

Bauart ‘ Kolbenzylinder

Betnebsdruck max " 10bar

Temperaturbereich 20 bis +80 °C (Einsatzberaich des Nar :":,.",':S-i' alters beachten)
Nerkstofte 7ylinderrohr, Deckal- Al sloxiert, Kolbenstange St ostgeschutzt

P -
Polyuretha

Kolben-d | Standard-Hublangen | Hubldnge | Schubkraft | Ruckzugskraft | Max.Dreh- | Max.Verdreh- | Anschiuf |
min. - max min, - max bei6 bar’ beiébar* moment an der winkel der
Kolbenstange | Kolbanstange |

Liid T, L. IR — N L WPADVULG | HipADVULD
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Doppeltwirkende Zylinder FEST %

MaBzeichnungen fur Zylinder-Baureihe Typ ADVU, ADVULQ, ADVUL

Typ ADVU-12 bis 25-P-A Typ ADVU-32 bis 100-P-A Typ ADVULQ-32 bis 100-P-A
D1 j ——— i1 AR
| " [~
O s 1= 11
él . I ; ; |
| | ' - :
. 5 U

Typ ADVUL-~12 bis 25-P-A

1 Sensornut tir Nanerungsschaiter Typ SME/SMT-8-
+ = 2uziglich Hubidnge

Kobend | B | D | O | O | O3 | O | Os | Og [Os [O | E [ F IR [ H [H (MM L[| W|SW[T | T (T
mm oclele DHg| @ |OHy A

12 55) 6 (32 | Me M| 3 /M| 8 | 4[6=|[ms |8 (30 |38 [42s5[1as]aa5] 29| 18/30 [ 99| 5| 8| 4 | 34/

[ 18 7 1 8 |32 M | Ma| 3 M| 6| 4| 8 [ms| 8 |30 (38 [a25{1as|4as| 20| 18/3 |09 7] 8| 4 | 42|

[ 2 9 |10 |42 M8 | M5 | 4 |Me| 6 | 5 10" | MS| B |30 |38 |425|185 %05] 3| 22| 37512 | 8|10 4 | 87/

3 X |9 |10 42 M ms| s ms| 6| s[1a [ms[8 |315/25/a5 [185(53 [ 40| 26 [ms/ts6] 8|10 | 4 | 48

% 0 |12 |52 | M8 | M6 | 5 | MS| 6 | 8 |17 |G| 8 |385|445505|215(605 0| 32|52 |198] 10 | 12 | 4 | 81}

0 0 | 12 |82 | M6 | M6 | 5| M5 | 6 | 6 (17 |GW| 8 |375(455|52 |215(62 | 80 42| 625/233| 10 | 12 | 4 | 61!

© 2 | 18 |62 | M8 | M8 | 6 |M8| 8 | 8|22 |GW| 8 |375]4s5 80 |22 |65 | 68 S0 |71 |297| 13 | 12 | 4 | 78]

gl ® 2 | 16 |85 [M10| M8 | 6 | M8 | 8 | 10 |22 |GA| 8 |42 S0 |575 245|695 87| 62|91 |384| 13 | 12 | 4 | 76!

=l w0 16 | 20 |85 MO MIG| 8 | M8 | 8 | 12 |28 |G| 85/475!56 [e4 |275(78 {107 | 82 vt |48 |17 | 14| 4 | A7

3w 20 | 25 | 85 (M0 M2] 10 |M0| 8 | 12130 |Gw 10556 (865785325 905! 128 | 103 (133 [se6| 22 [ 18 | 4 [103

* Einschraubtiate H; bet Typ ADVUL nicht iberschrerten ** Bel Koiben- O 12, 18 und 20 mm ist Dy kain Padmaf

1211 -2 ¢ Anderungen vorbehalten
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