SECTION 8 ADDITIONAL DOCUMENTATION
L4 L LJ
8. Additional Documenmu\o\n
The following additional documentation is provided for reference. These are
separate operators manuals supplied by the manufacturers.
v » Barber Nichols Pump Installation, Operating and Maintenance Manual ot ogbER 3-26-¢]
~ » Lakeshore Model 818/819 Cryopump Monitor User's Manual o~ o RPch 3-26-01
v" &« PoWrMaster AC Motor Controller ModeI}iay'lnstallation and Service
Manual \NI’:‘_JMV:: PC3
v Dwyer Instruments Series 1600 Process Cont@llgjnstallation and
Operating Instructions ©p eROCIL 2 -2 60|
» ILM Nitrogen Level Meter Operators Handbook
Data sheets on the following items are included for reference.
e Cryolab CV8 Series Cryogenic Valves
e Cryolab Mini Series Cryogenic Valves
e Cryolab 5V3 Vacuum Seal-Off Valves
s Cryolab PR3 Pressure Relief Disc
e Lake Shore DT-470 Silicon Diode Temperature Sensors
e Sensotec 415 Pressure Transmitters
Liquid Nitrogen Cryo-Cooler (Series C) Version: 3.0

OPERATORS MANUAL

Date: 10/02/97 Document Reference:r UMANC 2.00C [ « I |
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Cv8 SERIES VACUUM JACKETED VALVE

CV8 VALVE SERIES

s advantage of
ocoupled with the
arcware with our

NOW YOU CAN tak
precision teschnology ¢
reliability of industrial h
CVE Vaive Series.

Years of research and field experience in
designing and instzalling cryogenic and
vacuum insulated components are reflected
in the versatility and zbsolute sealing
qualities of the CV8 Valves. You have the
confidence of knowing the CV8 Series is
insensitive to age and will withstand the
most severe cryogenic appolications.

Our CV8 Valves are ecuipped with Viton
bonnet sezls and stem packing backed up
with a Teflon sezl to insure leak tight
performance. The bonnet design is axially
bolted for complete seal compression while
stainless steel Acme stsm threads with
brass inserts eliminate galling. The body
and self-centering Kel-F seat are a proven
design which will provide years of smooth,
maintenance-free operation.

You need the best in cryogenic technology:
Contact Cryolab for a full spectrum of
options and services for the control valve
industry. Any less than the best isn't
Cryolab.

w» Cryoiab

CIRGLE SEAL CONTROLS, ING.

2301 Warclow Cutie - PO 3ox 2300 - Corena. Caiformia 91718 809) I70-6200 FAX: (30€) 27C-8201




CV8 SERIES
VACUUM JACKETED VALVE

[tem:
Valve, extended si2m, vacuum jacketed,
cryogenic uses.

Service:

Cryogenic liquids and gases: helium,
hydrogen. nitrogen, natural gas (methane),
anad oxygen (with special cleaning and
packaging).

Operating Ranges:

Temperature: —425°F to +300°F.

Maximum operating pressure: 275 psig
{ambient).

Proof pressure: 413 2sig (ambient).

Tests:

Valve: Mass spectrometer to 1 X 10~ %cc
G Helsec.

Seat: Bubble tight with 100 psig G He
zcross the seat at — 320°F. «

Materials:

Metal components are predominantly
200 series stainless steel. All soft
goods are Teflen. Kel-F or Viton.

Options:

“Colid box" jacketing, purge ports,

pneumatic and electric actuators,
nositioners, limit switches and
position indicators available (please
consult factory).
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sneymatic and elecins aciuators
Sgtional (see accesscrv hisil

Taften cacking with racuncant Viton
Seals.

Srass insert witn Acme mnreags

~xially coliec zonnet igr nign s=ai
icazging.

T2flon ponnet seal with reguncant
/itgn seal.,

Zacx-seated.

Yacuum insuiateg
!CCIC 20x options avanadiey.

~ow Neat leak extensicn.

Ail Socy anc tonnet assempolies
‘asiac for pressure anc vacuum
integrity. Purge port aoticnal.

Szlf-centenng X2l-F seat.
icoe (shown) - Right angle ang Y~

atiarn vaives avaiiabie.
ee cata shest for cimensions)

wu o

n

Fiow plug variations avaiiaole -

Lingar. equal percentage anc low C,

needles.

Performance Characteristics

Valve Conductive Heat Leak Cooldown Flow Coefficient (Cy)
Size (BTU/HR to 20°K) Weight (3) Globe L § Angle
" 5.9 27 6.6 9 8
34" 6.6 3.3 8 12 10
4 10.4 3.8 14 22 17
1e" 21.8 7.0 34 47 41
2" 27.3 10.2 50 96 60
3" 68.1 30.8 139 1682 145
4" 79.9 51.2 182 288 248

« Please consult factory for larger sizes.
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Glooe Pattern
Jimensions (Incnes)

Assemsy Par No.

Size A ] | Z 3 2 S|
- .%e 53 2z @ EER 3 | simiaawmad
= ze 53 233 2 SEE .
“oe | 8% 238 5 13 = =R
22e | 153 233 | z5 13 3 4 g
“ioe | 153 ¥ | sE 1 5z i 4 7z
“3ce | 185 | 330 | 1z | 21 vr | oz
;'uce | 98 | e00 | s | am |z | is |
Poe | 195 | a0 18 510 s | s
uce | 25 | sf80 | zso 522 r §bose |
"3ce | 225 | s30 | z: | sz 2 2 |
e | 20 | 882 | a1m 1% 3 i |
aaze | 3.0 | s | om0 | can : 332 |
=aagaToon. =g s i
Y™ Pattern
Dimensions (Incnes)
Size | A [ 8 | ¢ | o g | | assemziyPartNo.
Tice | 128 28 | = | sz Sy oz | Cusssswovz
Poe | 128 | 288 | e | = | 7 | 2a |
vTuce | 126 | 208 | s | e | 2 |
cPge | 126 | 288 | 108 | sz a | |
t"Tuce | 126 | 288 | o0 | sx | o | I
P | 147 | z2m ] 1m | sz 2 | ;|
"Tuoe | w7 | aso | s | owe i | o2 |
2 107 | 50 | 1 | e x| 3= )
- Tuce 147 | as0 | zo0 | s e | e |
2- Piga wr | 4% i 28 | w | 2 | ez | 2V3.315.5WRY
i Pize 220 | ss2 | 3sm | | e | sz | CUBEzLIWeY:
4" Pige #o | wors | e | sazo | ¢ | e | Cv3aIzaweY:
Slease I3MSy.7 'ICIS™ "I 'arger silas

Angle Pattern
Dimensions (Inches)

siee | A | 8 | ¢ | o | e Assembiv Pan No.
‘Tuce | 85 | 238 | s | 3= w3
Pee | 165 | 2. | s | 3 | 1 |
Toe | w65 | 288 | 78 | 2 ez |
aPoe | 9Bs | 288 | 28 | asm &
Tece | w5 | 288 | o | 32§ o |
ses | pes | .mms | iz ] 3Ee 4 g
uce | 195 | 320 | rse | oz 18|
Pioe | 188 | 3% | 1% | A | s |
tuwce | 195 | s00 | 200 i | sz | so
27 Pige I 195 l 100 | 2138 ! 10 {12 [ 400
Thoe | w80 | ss8 | s | s | 1o | s Cva-a2e3wRRL
. O < S I R e R R 2v33323WPR"
Plaase TOMSUIL "ACISN 37 Iarger 5itas
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MINI-CRYOGENIC VALVE - STAINLESS STEEL

VL -Cryogenic
~ Jzcketed Valve

CVS SERIES MINI-CRYOGENIC
VACUUM JACKETED VALVE

The Cryolab CVS valves cffer the lowest
heat lezk in liquid helium service for the
money. The stem is fabricated from a con-
voluted beilows equaling a 15 inch heat path.
The “Kel-F" seat sezl on a :apered seat is
unsurpassed for tight seazling and reliable
service. All metal surfaces expcsed to the

ryogen or vacuum are 304 sizinless steel
The sheaft zacking is a cduzl Viton-A 0-ring
design spring loaded to provide a leak tight,
self adjusting seal for years of service.

The valve is specifically designed for liquid
helium service butits low cost and large orifice
make it an excellent vaive for other cryogens
(nitrcgen. hycrogen, etc.)

Cryolab has many valves for cryogenic
applications and the CV@ is the most eco-
nomiczally efficient series aveaiiable.

FEATURE SUMMARY:
® High relighility

® High thermal efficiency

® Compact size

® | ow initial cost

b X v
w» Cryociab

CIRCLE SEAL CONTROLS, INC.

220° Warciow Cirsie 20 Sox 2300 - Caorona, Casformia 31718
(609} 2706200 FAX: (809) 2705201
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CVa RIGHT ANGLE

VALVE

*ADAFTZRS SUPPLIED FOR 1/4 & 3/8 SIZES

Extended-stem Cryogenic Vaive

Liquids; helium, hydrogen, nitrccen. natural gas (methane..
oxygen (with special cleaning arc cackaging)

Operating temperature —4356 F 10 =400 F

Operating pressure 200 FSIG

Proof pressure 400 PSIG

Eachvalve is mass specirometer 2akastecto1 x 107 ¢cc
He/second, heiium leak tested at * 00 =SIG at =320 F.

2.5 BTU/HR to 20° K (.73 Watts..

MATERIALS
PART NAME l MATERIAL (specification)
1. | Packing retainer | 3CO series stainless steel
2. | Packing | Viton-A
3 l Ext. tube ‘ Stzinless steel
(ASTM A-268)
4, | Ext. stem | Stainless steel
’ (MIL-S-25043)
8. | Seat seal | KekF
| Remaining parts | 3C< stainiess steel

Cve GLOBE= VALVE

ORDERING INFORMATION

TUBE A DIA. WT. P/N ANGLE VLV. C, A DIA. P/N GLOBE VLV. C,
SIZE |(SOCKET) (SOCKET)

1/4 255" 12 oz & 255% o

| 35 | 380" |120z | Cve-084-5WTR4 | 1.6 | .380" | Cve-084-5WTG4 | 1.8

1/2 | 505 I 12 oz 1.6 505 a3

w Cryoiab

CIRCLE SEAL CONTROLS, INC.

2301 Wardlow Circle + P.O. Box 3300 - Corona, California 31718 + (309) 270-6200 FAX: (309) 270-6201
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SV1 AND SV3 SEAL-OFF VALVES

SV3 SEAL-OFF VALVE

SV3VALVES AND VO3 QPERATORS

seal-off valuas offer a highly
& vacuum space
haracteristics
1 cap gives an
primary seat

These ccmEpac
reliable means
and provicin
when closeaa.
additionzal sezl in series with th

seal.

The SV3Z saries vaive oifers reiief capabilities
when a ;::CSz::'ve prassure upset occurs and the
valve autcmatcally reseats when the over-
pressure c“ays.

SV1 anc §VG seal-off valves are usad in con-
juncticn witn a Mocsi VO3 vaive cperator which
is mounted 2n toc of the seal-off assembiy
during evacuation. With the valve operator you
actually unscrew an
valve assemziy, providing a fuil capacity con-
duction pa:n maximum pumc:nc speeds.
Upon comcistio c.’ the evacuation procedure,
' ag gin inserted and threaded

ning the primary seal. The

ncretractthe completeinner

cig

into place astacziis
valve operzu :ha—n removed anc rapiaced
with khe a2z D.

This valve series orovides awide sizerange of
vacu;m sezl-off '.-'aive thatare virtuzily tamper
and accicsrt zrooi. simple. functional and
reliable.

Cryolab has an extensive varisty ¢f "e=l -off
valves for every curpose and application. If you
have a vacuum ic pump it shouic be through a

2 Rigs

1
€ai-017 valve.

(SR

FEATURE SUMMARY:

¢ SR CONDUCTIVITY



polas ) el |
5V3 SEAL-OFF VALVE - T sv1.84 s DU

e 3v1-36 | |
(SV1 SIMILAR - NO SPRINGS) sv1.88 e D_"".
Sv3.84
Sv3-86
sSv3-88
SPECIFICATIONS
ITEM: Vacuum Seal-Qff Vaive
MATEIRIALS SERVICE: High vacuum and/or low pressure with all common gases.
item | Part Name | rs::':c.:':?;‘:fom PRESSURE: 1 x 10™%orr up to 2 osig (higner soring setzing on soectal
- orcer). Structural integrity: 1,000 psig min,
’ Cap & r GSOI;.:KAT“t?O{:SJS T‘= MPERATURE: Plus 130 F. 2 minus 30 7.
Zoopet it st LZAK RATE: Less than 1x 107512, co. SHe cer secona. -
[See VawesE Sunt CCNNECTIONS: Weld stancara, atners availadle on soecial orcer.
] * Zxclusive of Jermeaatiity
2 E C-Aing Viton- A (NAS 1583)
! w2 | W1 SEAL-CFF VALYE ORDERING INFORMATICN
3 | 3cay = —
| | 30433 5081 AL SV1&SV3 SERIES SEAL-OFF VALVE
i i DIMENSIONS
‘ 4 ‘ Plug ’ Brass" Srass* N T : - - i i ]
| | 304 Cres 5061 A1 | ;RO DL ;‘ ! ; ; | vaLve g
| 300 Seriesi 300 Senes SIZE | PART NO | PART NO A 3 Cyo 1 E|F | &G QPEIATOR |
i 5 l Disc | Staanre:sf Stainiess ; = <
1% 1 5V1-32-552 | SVI.gz-lwl 34 oo _’3 373, 3/8 ! VO3-32-5L3
- - < t
" 17 VALVE IS 300 SERIES STAINLESS STEEL s 373 | $v1-83-5%2 | SViI-83-1w3 | 1 374 3/818/8-1.75 15418 502 v03-33-5L3
STAINLESS CPTIONAL ON CTHER SIZES. o ’
Z | 17 | svi-e-swz [SVI-5eqw3 |1l : :
:
S
=

V03 VALVE OPERATOR + 4 osviaag-swe |

340 svl-ge-sw2 | SVi-3swa| iy i
T | -
(For SV1 & SV3 Series Seai-0ff Valves) : 2

| 5V3-32-5S3 |

< 3'3 | SV3-83-583 |
il G i {3 o d ' P
= 12 | SV3-84-5W5  SV3-84-1WS | 1. Iyx. 12]3% 2 1wy 1% ! v03-34-5L5
jw} - E
\ 344 | 8V3-36-5W3 | SV3-86-1W3 l -2.— 5— 34l 1 v23n 1 ; e VC3-35-5L3
B G A e . e s } e f - gl A -
" L | Sv3-38-5wW2 SVU-:: 1W3 \ S e Liles I3 273 15718 V03-33-5L5
VO3 Valve Operator Ordering information
DIMENSIONS |
SIZE | PAAT NUMBER V03 OPERATOR FCR SV1 & SVv3 |
s | s | SERIES SEAL-OFF VALVES |
i | | The VC3 coerator features a 45 cegree |
14" | v03-82-5L7 ! cump-cut connection ang a preprie- |
3/9" ‘r Ve3-33-5L7 iary vacuum tgnt, O-ring sealec quick
] P coupling for ssai-off valve connection.

Full flew cesign assures maximum
i ¢oncucitanca for evacuation of
| 2quipment.

———————
t
[e]
[
[+
7
o

cchlE sm cn"mﬂls l"ﬂ 2301 Wardlow Circle - P.0. Box 3300 - Corona, California 91718 - (908) 270-6200 FAX: (909) 2T0-6201
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PRESSUR ?ELEEF. PR3 SERIES

2 CAP ASSEMBLY

;‘ 2.and 1 inch)

PR3-5W2 RELIEF VALVE
(*2 and 1 inch)

PR3-5F2 CAP ASSEMBLY

(1%z to 3 inch)

PR3-5W3 RELIEF VALVE

{12 to 3 in¢h)

PR3 PRESSURE RELIEF DISC

DESCRIPTION

The Cryolabtype PR3 Reiief Discsare vacuumtic--
pressure relief discs. A spring loaded disc seatson i~
o-ring, making a leak tight (t0 10-10 std. cc./sec.”) sez
Pressure applied through the body will cause the ciz:
to move away from the bedy and c-ring allowing ¢z:
flow. Severse pressure assists in sealing the disc.

The discs are compact in design. A typical flangs:
disc will generally be about one-haif inch in heic--
whiie providing a flow equivaienttoaportofoneortw :
inchesin diameter. Full 360° pressure outlet provics:
for maximum flow and the leak tight ccnstruC'--
assuras no reverse flow. The lightweight of the disc:
permits convenient handling and the predomina:: .
stainless steel construction allows the discs to ==
useag under corrosive environmental conditions.

1

APPLICATION

Pressur e equalization and very low pressure relis
can te realized by use of the Cryoiab type PR3 cis:
These discs are vacuum tightclosuresinone direc:ic-
while allowing ample low pressure drop flow in -2
opposite direction.

USES OF PR3 RELIEF DISCS

@ Frotection of the outer wall of vacuum jacketzc

crycgenic containers.

Sreathervalves on storage tank ventsand breathz-

acs on fuel tanks.

ressure equalizationvalves on submerged cha*

bers ard other volumes which require unidire

tional equalization.

oss eliminator valves for use in series with safer.

eads.

rotection of vacuum systems subjected to pres-
urized venting and/or unregulated backfill.

®
VO

|
-
-
il
] F‘

*EXCLUSIVE OF PEAMEABILITY



DIMENSIONS

FHRS PRESSURE RELIEF DISC

WITHOUT MOUNTING FLANGE (-5F2)

NITH MOUNTING FLANGE (-5W3)

* S
+ a[ /..:.JI
ct =]
B oo — =
i | — Y
sizes et SIZES 17" AND ABOVE
ORDERING INFORMATION
DIMENSIONS IN INCHES
PART NUMBER MATERAL (&
A Al B C J E F
5T2 T _— 4 L& & 3 B il A
‘ PR3-84-5WZ 304 CRES ) 5 z 2 3 5 a0 1g
5T2 204 fRE3- ; 1 2 Yo = - vk o1 1=
pg3-ae,-5w2 304 CRES a 1— o E l5 " 5l 13
|
| ;
‘ 3 5T2 304 CRES- 2 i3 3 - 3, 2
PR3-88-3w2 B | 1 & ¥ T 1§t gk g
| PRB-BI“-EFZ "04 CS=S- : 1 l ?— :; i ._-i'.'. '_E_ ‘\i j:;
=Tsws skl sil 2 16 ¢ 18 A “a °a
i 2
a14.9F2 304 CRES~ ) a2 o= 2 2L ne- =
PR3-316-2p5 304 CRES F 2 i dl I it 3%
re
o Pr R 302 coss- | = 11 7 i 5ot E 4
PR3-320-2u3 304 CRES ] 2 3 5 2, i5 T I 23
572 soaces-| Q% |1k L L 45 .p L3
PR3-324-202 soacres- [ 37 |13 %+ 1 2 23 s
*S081 Aluminum units avaiiaole on scecial order TrLarger sizes available on saec:al araer

SPECIFICATIONS

ITEM:

SERVICE:

RELIEF PRESSURE:
SIZE:

REVERSE LEAKAGE:

MATERIALS:

ENVIRCNMENT:

SERVICE LIFE:

Pressure Relief Disk

Low pressure & high vacuum

Under 5 psig (higher cressures available)
As noted in dimensional chart

Less than 10 -7 std. cz/sec
(Exclusive of Permeaciiity)

Metal parts predominately 304 Cres
C-ring seal Viton-A (T7-345)

Temperature: -65°F througn -150°F
Operating Pressure: C osig througn 30 psig
Proof Pressure: 150 £sig (Cisk held closed)

Over 10.000 cycles

o S
2 ]

4

*Spec’'s — Subject to change. Consult Cryolab.

N

N

WB\\

)

o

ADJUSTABLE AND
HIGH PRESSURE
MODELS AVAILABLE

Dy

X

L2/

#» Cryoiab

CIRCLE SEAL CONTROLS, INC.

2301 Wardlow Circle -

P.Q. Box 1300 - Corona, Caiifornia 91718 - (908) 270-6200 FAX: (308) 270-5201
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Sensaors

Series DT-470 Silicon Diode

Temperature Sensors

eaole repeatable. accurate,

Interchang
cusiomizac ior cryogenics — the DT-470

'ange, silicon dicde

:_i.
Ql
(

t{emperzaiure sensors

Features
Mcroicnic rermoerature raspeonse cver its useful range
fcf'.' 14K w3 2 5-'(

moeraiurs raspense curve

* Hich sensitivity at low ramperaturs for oriticai lo
:s.’,':,ce.-_—'. Urs measuramsenis

e Avzizble in five 2anas of tracking acsuracy * Accommocars 2 varisty of mounting aczciors and prets
ESsemsiies
« Hecsazzciity (2t 2.2K) typically = 10mK cver repaatec
ihermal eveiing  Ussful zbovs 50K in magnatic fisids uz 10 5 issia
Intarchangeacle - The DT-<70 serigs siiicon cicde temperature Customized for Cryoganics - ads
3enscrs .nccroerals "Hamamy unifcrm sensing slemsnts that Jacxages zre not 25 ussivi in enic aoclicaticns
exnioit 2rzcise. r2peaiabie. monctenic temperaiure resoonse over ’wcuy,.“ea:a:!e. 262y &s musibe
2 wigs Ats are mountsd inte rucged. ing siemer
Rerms: ges that nave teen soecifically designed ment-
forare navior in a cryegenic anvirenman:. The rasuit L7 Z sensor
is gfar ‘with t@mperaiure characisrisics 50
sragic Sused and stasle. that the sensors in many
2 rsulinely intercnangag with one ancther.
Ine narmaiic cackags sacophirs sussirats ‘cr hicn
ii silicon chio in 2ach senscrhas a giectrical isciaticn. 2 sncuctiviiy at low
1snstc that s sxiramely siadle and crediciable,  tamperaturss whars he senscr sase is
oo Ty om chip 10 chip. The senscr package is  metziizec ‘or sasy 2 neat sink. Reiatively
eatad cycling «© low iemoerziure without £5. ) Ncrec i e subsiraiz
acna~ical faiivrs. :-_,atacm'y (at : f'-<1 over regeaisd thermal i par As 2 resuil. maxing
Sing from rsem iemoerature to helium temoeraturs is typicaily f‘""r‘ecn'crs o the zs ¢ ccisnual measuremer
=1CmK 2r dens- error that couic 26 ge cndugicn aieng he leacs s
n crcamoers 2xciation

Z series diodss cllow 2 stancare

curve. Curve 10 (sae izdle pags 18). Five
Tarad 10 allow sensor seiection that will mest
2ccnomic consigarations. Within these five
accuracies irom =0.25K (0 =1K are
emanding reguirements. DT7-270 sensors

ad 10 accuracies within =50mK or berer.

raguirams 'S JZUSEC Dy power
cissigaticn in the s

A Variety cf Installation Configurations are Available - With itz

ruggec. saconire/zluming nermetic gackage anc orazsd Kovar

ricocn eacs. OT-<770 sensers can afisciively zccommecats 2
rcoes znd inarmewells

Ja’Ier‘J of

{zes jilust




oens:

Specifications

Temoerature reproducibility: ST-270 saries sensors are Size: Ses casic OT-27C-SC senscimeuning acacicr
hermazilv cycleg repeatecly irom roem zamﬂerature 10 liguid
r—.euu. :zmoeraiura in Lake Shaore's cuality assurance faciiity;

Regesziapiiity a1 £.2K is typiczlly =10mK cr Zetter

Leads: C‘:cic-c-iatec Kovar’, yninsulaisc. £.58mm (C.0157) =
0.imm (0.C04") cress-secticn ov “2.7mm {G.537) long.

Temperature range: 1.4K t0 473K: Netea: use with mounting * Typically, 30:30 Ni-F2 campesinen

acacicrs in most cases racuces upger useful range limit. See

grdering information cn page 17 Polarity: Sositive izad on rignt with packace lid up and leacs

towarc user

Excitation current: 10uA

Mounting Adaptors: Goic-ciaisc CFHC ccooer

Maximum reverse voltage: 20 VDC
0 Mrags at 0.1

oift. ypical: 1.4-1CK

3K. At Z00K, +4 -

Radiation conditions: Cg-30 gz—m

Maximum forward current: 30CuA continuous. or 3 uA in Mracsihour: 10K ic 30K. Temperzr
range. -0.3K. At 20K, -1.2K. AtGi

<10C microsecand cuises
5K. At 3C0K, =7 - 8K

Thermal time constants: (Typical) 10 miliseccnds at 4.2K: C3-137 camma; 13krads a1 irac/sec.: 3CCK. Temperature
10C millisacenes a1 77K; 200 miilisecsncs at 305K sniit. typical: 1.4-70K range . -0.1K. At 1CZK. ~0.5K. At 20CK.
+2K. At 300K, -£K
Temperature response curve: Siandarc Curve 10. See fable
cage *5. Nominai cutput ai recommenced current: 1.7V at Usei in magnetic field: Low magna: cegencence wnz-
14K 2.1V at -‘-T‘ usec in fieics up 10 S iesia zccve : recommended fe-
use in magnetic fisic acolicaiions zsicw 3CK. (Secause Kovar
Ac:uracy (interchangeability): All DT-<70 series sensors leads are magnetic. sensor souic shift in its meunting if not
track :ne Standard Curve 10 within five (3) toierance tancs. properly ancnerad) See Meunting Adagter Secicn on pages
See argering information on page 17 18-18
Temperature offset, vacuum to liquid at 4.2K: Typically 3 to Calibrations: OT-<70 senscrs may oe incivicually calioratec.
35mK gepending on configuration. (See aoclication note “Seif- with accuracy 0 benar than =20 mK Ncr—a iiy calicraten
Hezting Srrors in Silican DieceTemperature Sensars™, gage 21)  recuirsments ¢an 28 satisiiec with 3anc 13 cicce sensars.
See creering informaticn on 2age 1Y
Maximum recommended storage temperature
(long term): 30°C Installation: Rafer o the Instzllaicn Acclication Notz on
pages 8-1C
Materiais and canstruction
Sapgrire base with aiumina body and lic. Molyecenum/
mangznese metallizaticn on base :.r'c lic top with nickel and
golc ciating. Goid-tin scicer as lid seal. Hermeticity: less than
1 x 107 stc cersec. Cavity size: less :han 1mm?
Typical Magnetic Field-Dependent Temgperature Errors
AT /T (%)
at B (magnetic field)
| 2 temia units I 3 1
rig | 2 1 3] =] 5 |Comments TK) | | 2 f 3 '] 2| 3 |Commants
AE) ’_‘Cg | : - :‘39 g Strcngi-y ;.2 l f i ' T: | E 3 27| luncaen
2z | 10 J ¢ |28 |-30 | -0 |ocnentaticn e MLy : l 2| 15 {cersencicuiar |
| - -3 3 | -10 | -12 | gepengent. * T o BB = =32 | g diela. 5
3¢ 0.3 -1 -2 -3 33 60 i B U | - [ S ﬁ
3¢ | <01 | 5| -08) -1.1| -1.3 | junction carallel L ‘ ol e N - | sl T .
3CC ' < -0.1 <-0.1 | <«-2.1|<-0.1] <-01 sq fisic. 200 it < u.s , “.3 , =2 |

inz. (B14) 891-2243

Laks Shore C"JC""‘"""" nC. (D




Standard Curve #10: Measurement Current = 10 micrcamperes.

Standard Curve #10
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Curve 10
S, S, Standard Curve 21
Al OT-<7C. 0T-477 ang -
OT-45C seres siiicen dicae
ramperaiure sanscrs follow the h ‘ i PN . |
same siancarg iemseraturs ° 't T TN
respcnse curve, Curve 14, T _ i ok oy g
_,ansec..s'“lv all crth "4 1= Sigpe : ‘
\ L] iz8mvik | Lo |

senscrs frem these groucs can
Se routnely intercnanged with
one ancther in any cperating
routine invelving nis response
curve. Curve 101s
programmed into il Lake
Shore 1amgeraturs centrellers.
cigitai thermemeters and
cryopumg monitors.

1

o
(<)
&
o
'y
[=
a
[=]
B
=]

Forward Volltage — Vi (volis)

DT-477 series cicce sensars L) ‘
are gffarec in five zands of e F ; i i 7 \ ~ 1
tracking accuracy. anatling === ] ' R T \ —_
Senscrs 1 2e seiecied on the ' ' — L : T
tasis i both tachnical s . Lo : P I

MW ERE NN | Edod ) d |

e
(5]

performance anc sudgetary =2
reguirsments. 0 20 0 30 30 00 o ¢ e
Figure 1. Temperature. X (kelvin)
Ordering Information Spnl g S P
Ordering DT-470 series silicon dicde temperature sensors: Mounting Adapters
Tamperaiure Aangs: 1410 325r<
Zxampie: DT-470-B0-13-1.4LS Cenfigunng the C C.471-8D cackage with these
CT-470 rafers 1o the saries iyoe (siiiccn diode) and number. meunuNg acaoters (se2 naxt sace for cimensicns):
-BQ rsfars o the mounting acacter style salectec. See i
cagss 18-18. DT-470-L1 OT-272-MT
-13 s:ec fiag the toleranca (accuracy) tand desirad. DT-<70-ET  DT-«72-2C/3R
See Curve 10 tolerance (accuracy) tancs beiow. DT-£70-CY D7T-<73-CU
-1.4LS cesi g". tes the type ¢i caiicrauen saiected (if DT-273-21°
cesirad).
Sze Calibration Ocricns batow rignt. " Sand 12 cniy
Standard Curve 10 Tolerancs (Accuracy) Bands unung Adacter
Sz-c 2%.100K IQQK-303K 3CoK-473K T " t1.2104T3K
1 = = 9.28K =40, 55 =1.0K CT-270 C-CO (clamo with szning)
1A = 0.25K = 1% ¢i Temperature Package ¢f 10 CC c:amos with springs (2103-001-10)
12 =33K =H0K z2.0K
T2A =0.3K = 1% of Tamperature DT-470 Diocde Calibration Options
s =K = 1% of Temgcerature
Medel Tvpe Range{K
DT-27¢ 1403 1.410 100
Temperature Range: 1.3K to 473K L3 1.210 325
CT-472-32-11 .45 1410478
D7T-472-5C-11A
DT-470-50-42 =28 <.0tc 100
CT=70-80-12A <L3 20t 323
RiEE by eois  f <H3 <QJw<is
TTLE S0 sss
-28° 2-paint SchCal™
-38° 3-peint SoftCal™
* Ses ScitCai™ acclicaticn neta. pages 24-25.
For detailed infermaticn on Calibration Services, see pagaes 47-2E.

Lake Shore Cryotrenics, Inc. (614) 881-2243




Sensaors

DT-470/471-SD Package Mounting Adaptor

lllustrations (Dimensions in inches unless otherwise n

tad)

QT-470.SD fhe SO cenficuraticn 's the hear of the Lake Shore
J sernas 3ansors. !tis he smallest cackags in

fso -’C\....'I cs 27—

mis serss. anc is _sxgnec nmartiv icr sanding or clamping 1o 2
ilat surfaca. Since the sensing slemant s in Ne gest thermal
ar

esi surfacs! =f the cackage. the

sontact wih the case (| of
hat 35 e suriace in QCCG

il -

gcacKkage snouic 2 meountea with t
comtac: with the sample. Mounting maisrials ang metheds which
wiil Not expese (Ne sensor (¢ temoeraiuras 2oove 200° C are
tesmperziure incium-siiver soider or Stycast epaxy
is rsccmmencec. The SO package siyie is usabie at tamperatures
up to 473K, Ugcer limits of temperaiurs ranges shown raflect th
tyoe of scicer g nerally useg 0 mount ine DT-4730-SD package 10
ciger of incium-silver zlioy (M.P. 150° C) is usac.

recuired. Low

DT-470-ET. This convenient scraw-in cackage is formad at Lzke

Shere dy scicdering a basic SO configuration into a recess in one

flat of the hexagenal scrawhead. The hsad terminates in 2

siandarc SAE 3-32 “'1r=ac=c wd. Th us. ihe sensor can be
Ik

aireacsc w’?l!‘Ca"-- ght anly) inte & meu

A

ncle in the sample. A

ng
1r2acs further anhancas

fignt caating cf vacuum ¢ -as-:—. on the ih

tne thermal coniact Setwesen the senscr package znd the samois.
The soicer used in meunting the SO :ackac_: 0 this acaptor
consirains the usoar useiul iamperaiurs t“ns corfiguration tc

Szsic sarscr sclcerad snto SAS-threaded cooper 2czotor.
Temperaiure Rangs: 1.2K 10 325K
Mass: T.Lg

axcect tne SO package is mountad in 2 siot in th center of the
nexagoral neac an tne siugis a Smm x 0.3 metric thread

—3mm x 0.3
//*\ N */ Threacec

2 T e Stud
%— ‘.‘i:-fJ,i"IJJ}L‘1

S.aammN -
X, M = =
ACT2ss omm cmm
~tats

Szasic senscr scldersd intc metric-tnrazcad cogper adapter.
Temperaura Range: 1.2K 10 325K
Mass: 1.4z

18 aka Snore Cryctronics. Inc. (614) 861-2243

DT-470-CQ. A sznng-cacse 2lamo hoics 2 siangare SO sens-
n csniact 'mith the 1 1cie in this sonfiguration.
This zilows e s : nge: rr2ciacec. ltaisc
2nacies ine sans perzional temoerat.”
range cf 1.2 19 4 avaiigcle 10 acsommoca:
2gpiicaticns wn ! { tne sensoris cesirabie.
useg with this ciamp has z fermes

o

(2]

The ¢-20 sizinless i w
snouicer so that. ones he scraw is o rooerly seaizd, the sgring
apoiies correct oressurs 1o the clamo. A small amount of Aciezz-

uic 2e zppliec cetween tne sample surizce
For use belew 4K, gece

LNerHg E:Se
2nd the SG”SOF r emer tnermal contack.

radiaticn snielding sncuic se oroviceg.
A 7~ 24-40 Shoulder Scre
£ ° . exrencs\;.ET in.
Senscr  —{L\ o _ aboveciamp.
AL "
St 08 0.20
g .
— s 0125
—_—
5.812

DT-470-CU. in this ceniiguraticn, the SD senser is epoxied inic
z flat. cyiindricai cisk an¢ sansor leads are ne ly ancnerag iz
»-, ~

2 meounted (o any .‘}az surface with

(hat same cisk. el
& 4-40 Srass screw (nct suociied). The CU-stvie sansor is wirse
in a four-lead coni :c”' ugn with i

'*.e leacs ccmprr’sec ofa Sc-mc":
length cf Lzke Shcrs rsaule.
QUAD-LZAD™ "".JC’._.‘ERE\, wire. 7 revious cu ;acxage users
usgracing e 5T-473 sanscrs will likely finc sither the DT-27¢C-
CU or the DT-272-2C caniiguraticn best suitec 10 mechanicaily
f‘lac'"c ihe clcer sensars with as little system change as

2
Ama:

e

! am;.:r:...

215 1.4K 0 225

DT-470-DI.
COF‘TIGL.’.’E-'IC" ce
CT-3C00I1-8 sen

SNSTr Meuniag inlg 2git-on CIsk with leags tnarmal ’V anchorec
* Stycast 2ccexy.

5 <-igaceqg, Dl is 2-leageg,

wura Sange: 1.4K 1o 223K

Mass {exc! leads): 1.0¢

Zasic




)]

D
)

(WA

DT-470-LR. With a OT-47C-SC sensor mounted on a siigntly-
mare-than half-rocundes :/urc r.nis package is designed to be
inserted intc 2 1/8 incn {2.2mm) ciameter hole. Thermai contact
with the surrsuncing surizce is snnanced by applying.a caating ci
vacuum grease 1o the sen tycast epoxy can aiso be usad 12
install the sensor, althcucn mzunting is much more permanen:
in that case. As with cther sclcersg-down sensors, ine

r-‘_ A=

remperaiure range of :ne DT-473-LR extends to 328K. 2eem-

() w

ST,
i

."'5
=3

asic sensor scicereq into cylindrical copper adapier.
emgceratwre | 1.4K to 325K

Mag

in
(_')l
- @
on
[(8]

DT-470-BC / DT-470-BR. Ir zddition to being soldered ta ihe . — - A
mounting biock, the SO senscr in tnis desicn has its leacs :
thermally anchored (withcut socxy) to the dlock via a peryilium-
oxice insert. Since ieacs can z& 2 significant heat path {e the
sensing slement. an¢ can leac 1 Mmeasurament errors wnen
incarractly anchored, this ceonfiguration helps maintain the leacs
at tre same emperaturs 2s e senscr. Mcunting of this tlock is
accomalished with & 2-20 scraw :not suopiied). Usable
emc:r:ture range cf the : T-<70-30 sensoris 1.4 10 323K. The
-8R versicn has 36 inch. CL-3€ wire attachad with epoxy sirain
relief cver the terylium-cxics inszn.”

i
A \ ¢ Sirezn Ciode
' Tamcarature S2nsor
) —_ \ ~
— ]
Yedw
S Poses
i g Servitum Cxice
A 4 4 § R ~ear Sina
------- - e .
N N
."’ A
[’ N
7
0.1% ameler iy %
mecig 1Zanarec! 1ar
140 Macmine Screw do2 Ance
NS
LR it -+
O . S
.
~
~ o~
.
. s

3asic senscr soicered enie 2cit-cn szoper bieck with ieads thermalily
ancnereg 2 slock.

b - —_—=m et 1
\er.".;:.'ermn.e Rar ;e. 1.4K to 328
q

Vo

*The cusiomer can provice Tmis sirzin r2lief alsa. 0o net get epoxy on the
sensor.
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RDP

=-mo e=ll Two Wire Gage/Absolute
Pressure Transmitters 2

Models 415 and 440

4-20ma QUTPUT

ACCURACY 0.1% TQ 0.2% F.S.
WELDED STAINLESS

These two-wire transmitter Models 415 and 440 offer rugged. stainless steel construc-

tion suitacie for even the harshest working environments. These models are available with
Zerc anc soban adjustments and operate with a suoply veoltage from 15 to 40 VDC. Two-wire,
4-20ma cuiput is provided. Both models set the accuracy standards for their competitive

The Model 415 offers an accuracy of 0.1% wniie the Model 440 offers an accuracy of

nicnes.

204 F.8.

RDFcfers 2 wide range of electrical connectors with 2 Hirschmann type or equivalent

as siancarc on the Mocel 440. This connector offers many significant advantages to the user,

: {lexibility to use any cable size between 4.2 mm and 14 mm or utilize a 1/2" NPT
concuit fitting. It has the convenience and advantage of being a solderiess and water-resistant
connsction. as weil as aliowing the user to turn the vicration-proof mating connector in any of

el

four "'-"-c ions (20° increments) to achieve optimum caole ciearance and cable/conduit run

patns
These cnaracteristics and extremely competitive prices make the 4135 and 440 units perfect for

= Lilal

incustriai ransmitter applications like bulk liquid inventory control, steam management, and
other power plant applications.

Dimensions

Absolute Model 415 (Order Code AP412) Gage Model 415 (Order Code AP411)

Gage Model 440 (Order Code AP415) Available Ranges ’ D" L*

Absolute Mode!l 440 (Order Code AP416) 26‘ o S e 0 YDt 2-%3 :-g

" » 10; 181 25; 80; 75; : osi JEL ;

o et abs oo 200: 300: 500 750; 1000; 1500 psi  1.50  3.75
T S T G T 30 osi 185 375 2000:3000: 3000; 7500; 10.000 psi  1.50 35
] s : « T=: M= o A3 Am AmA = -
300: 500: ~50: 1000; 1500 psi 180, 375 D0 g e
2000 3000: 5000; 7500; 10,000 psi  1.50 3.5

*Boic race ranges are the Model 440 and are in
stocx. These ranges are also available with the
Meccst 212 cut are not in stock. Modei 440 ranges
begin at 30 psi.
Model 415 (2 PSI-20,000 PSI)
1/4-18 NPT Female—— Removable Screws to Access—
Pressure Port w/1”" Hex. | Zero & Span Adjustments P
(Adapters used for Inside Case p |
male fittings) 7

g
DIA.

JLOY
.}

Q.

.n \
0./ &

e

Model 440 (50-10,000 PSI)
Cotional Soiderless Mating
Cannector, Specify Cable

1/4-18 NPT Female

Pressure Port w/1" Hex-
(Adapters used for : Size or 1/2 NPT Conduit >
male fittings) ___ Fumng
= 5 =) | mi
i 1 = l‘ﬂ = g; E Il
. , / :

—Removable Screws to
Access Zero & Span
Adjustments Inside Case




PERFORMANCE

ENVIRONMENTAL

ELECTRICAL

MECHANICAL

Modei 415
(0.1%)
Gage:

Order Code AP411

Absoiute:
Order Code AP412

Model 440
(0.2%)*
Gage:
Orger Coce AP415

Absolute:
Order Code AP416

Sressure Ranges . ...........
Accuracy (min) e
Comoinea Non-Linearity,

2 0 20,C00 psi
+/0.1% F.S.

20" 1o 156.000 gs1
~/-.2%

=v51eresis,
Nen-Repeatability .. ... .15% BFSL 2% 2FSL
DUESEE cowe e 5e wnm vn cmmsws o +<20ma 4-20ma
Rasalafion .. w e soimas u infinite Infimite
Temoerature, Operating....... -20° F10200° F Oto 185° F

Temcerature, Compensated . ..
Temperature Effect

60° Fto180° F

30to 130° F

5 EAR VAR e v st s .005% F.S./° F D1FS/PF

-Scan(max) .............. .007% Rdg.J/° F .01 Rdg/° F
Stran Gage Type ............ Sonded foil Sonced foil
Succiy®” (acceptabie) ........ 15 to 40 VDC 15 to 40 VDC
Max. Load Resistance™™ ...... 300 ohms 500 onms

Wiring Code (std) . ...........
Elecinical Termination (std) .. ..

Mating Connector (not incl.) ...
2610 AGQJUSIMBNAT . .o in s o

#23 (See P. 156)
PT1H-10-86P cr equiv.
Hermetic stainless

PTOEA-10-85 or equiv.

Located Under

#36 (See P. 156)

Hirschman GSA 200N or sguiv."""

Water resistant

Hirschman GOM or squiv.

ccatea Under

Span Adjustment ............ Top Cover - Top Cover
MBGIE .. .. o v e beimieinimi sioms Liquid, Gas Liguia. Gas
Overicag-Safe ............... 50% over capacity 50% over capacity

Overcad-8Burst . .............
Pressure Port

2010000p8i ............
Wetted Pars Material. . ... .. ..
Type (Gage, ABSY wucouw s v
WeIgNE.: o o som v v snm o s
Case MEWRIAT oo 5 s o

Model 415

Temcerature compensated 1b, 1¢; Pressure ports 3a, 3b, 5c, 5d; Electrical termination Se. &f, 8g, 8h (See

P. 188)

200% cver capacity

1/4-18 NPT female
174 PH Stainless
Gage or Absolute
13 cz.
Stainless steel

Premium Options: &i, 6j; 9a; 10a (See P. 168)
Accessories: Mating connectors and connectoricacie assemblies; Pressure cort acaoters (See P. 152)

Model 440

Pressure ports 5b, 5d (by use of adaptors oniy)
Electrical tarmination 8g (installed in mating connector cnly)

200% over capacity

1/4-18 NPT female
174 PH Stainless
Gage or Absolute
130z
Stainless steel

*Notes: " Model 440 50 psi Accuracy is .25% F.S.
** For supply voltage under 20VDC, z load resistance of less than 500 chms is required.
*** Specify cable dia. can handle 4.5 mm to 14 mm or 1/2”, conduit fitting NPT.

RDP Electronics Ltd.

Grove Street, Heath Town, Wolverhampton. WV10 0PY. UK.

Tel: 0902-457512 Fax: 0902-452000

Cur 2olicy is one of ongaing development anc we therefora reserve the right to atter

scecificaticns without notice.
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