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(-) common.or ground----0 O0---- +5V precision supply BOTTOM VIEW
E+ signal’/output------ o O----------- Thermistor PIN CONNECT

case------------ o O------------- Thermistor

tab--------- X

HYCAL Sensing Products Linear output for 2% RH accy @25C:
Honeywell Inc. Zero offset = 0.891 V
9C Founders Blvd. Slope = 29.408 mV / %RH
E1l Paso TX 79906 RH = (Vout - 0.891) / 0.0294
Calculated values at 5V: Ratiometric response for 0 to 100%RH:
Vout @0%=0.891 @75.3%=3.105 Vout = Vsupply * (0.1782 to 0.7663)
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HOBO®
H8 Family
User’'s Manual

‘Thank you for buying & uono/m. loggor. With proper care it will give you years of accurate and

reliable messurements.

This manuai cavere the HOBO HB f
7844 time-atampod measurements a
vetrioval af fleld data. The measurements &

cts. All membere share a common feature set, store
fad p:::uhl- with the HOBO Shuttla sllowing for convenient
ilabie on each model are:

Part Number | Temp | RH
H08-00108 - | o i
H08-002-02 v

08-003-02 ° {7 o Vrf. v
H08-004-02 v 1 v

Commen Specifications

Oparating range tlogger): -4°F to +168°F (-20°C to +70°C),

0 - 95% RH non-condenslng

Time accuracy: approx. 11 minute per week (100 ppm 8t §8°F or 20°C),

full dependance ehown in Plot A

Measuroment capaclty: 7944 measuremants total, stored in

non-voiatile momory
Size: 24" x 197 x 0.8;
Woight. spproxinotely & oz.
Battery. CR-2032 {iitilum) user-roplaceable
Battery lifo {continuous usek: 1 year
Slcnluri temperature: -40°F 1o «167°F (-40°C to +75°C)

Measuremeni Specificalions
Tamperature - Each 11081 H8 logger has an internal

sonsor on 8 4 inch wiro which is mountad on the circult board insido
the snap lid case, Typicnily, the sensor ia lef Inside tha case .n:dtha
i a

amblent air ovel

logger; 4°F to +1

r the rang
*F (-20°C to +70°C) with a time constant of

about

16 minutes in still air. The internai sensor can be placed outside tha

case when e shorter time constant is
alr and about 2 seconds In water). The tem

needod (less than one minute in
ture sensor is capable

1 T | of measuring tempersture from -4C°F to +248°F (-40°C to +120°C)

when extended from the case (see Using the sensor

outside the box

and

Tha HOBO

for more

maximum crror are sbown in Plot B, This ervor includes the

measuremeat uncertainty dus to the sensor resolution.

Relativa - The HOBO's
tomporature compensated, and the

over tho ontire +41°F to +122°F (+5°C to %0-0) opt‘r.n:sn“ 'r:;g-*
bumidity sensor’s operal rangs a
The relative ity ‘s !in;m dtp'-nd 5% o ghn »

1 4 and for intorvals of
| NOTE: The HOBO's RH sonsor will be

10 seconds or longer.

relative humidity sensor s
‘e relative bumidity accuracy is 5%

must not be exposed

sensitivity af the human eys.

wavelength is shown in Plot D (black line), along with the eye response

{grey line). The nowinal range is 2 to 600 lumena/M?

220% of reading, £ 2 lumena/ft’. The sensor's angular responss is roughly -

cosina dopandent, with 0° being

Input for
with an external Input can

Light Intensity - The HOBO's light intensity sensor approximates the
eye. The versus light

pul
cablo (Onset part number TMCS-

H) which over
the range 40°F to +245°F (-40°C to +120°C). Sew Plot B above for

accuracy and resolutidn,

External Input for Voitage Measuremont - The externai port
can alternatively accommodate a voltoge input calila tOnset port
single voltage Input

to ba recorded. This input reads 0 to 2.5 DC volta, with » £0.1 nA

number CABLE-2.6-8tereo) which allaw,

maximum leakage

of the sansor. : =
tTTF (25°C) &
Plot C. i
i by It
to fog, mist or other condensing conditions!
[
's response T
)
2, with an accuracy of [ st s |
above tha sensor. -4 N
- ’l'l\:nl.llOBO H8 } - AN
an exta L]
P v N
£ J.- -
Wavslongth tvn)

signalu below 0

volts or 8 2.5 voits. The external senscr’s zero voit input is not
the same as the serial port's ground connection the
zero volt connection to

output power line is active di measurements.
sensore should draw no mors that 2 mA when powered.

ground the logger. The 2.6 volt:
may damage the logger.

white wire
binek:

voltage Input

Voltage Input Cabla Connections

Switched 2.5V Output - This signal can be used to
power » sansor directly (liks the He's external

temperature sensor) or it can also be used to trigger
an external circuit. The switched 2.5V input biinks

to—-u-q

on for sbout 5.4 me every time &

mada of any channel. A iogger with four channels
enabled wili cause four blinks after each
measurement interval expires. The external channel
18 the last of the blinks whather one, two, thres or four

chennele are enabled. The four enabled channeis exampie

is shown in Diagram A.

Detaila of the blink - The Input is sampied at o apecific
point in ench blink in Disgram B. Tha start of the sample

window is 2.3 m8 afier the beginning of the blink, and end

| 24 mSlater.

84 33

07 s

[ ——

Continued on next poge

Disgramn 3

Becan e

Coniinued hiom olher side
C ihe i cable and Launching

A Starter Kit, which includes the appropriate interface cabls and soRware, (a 1o o)

Connact tho interface cable into the 3.6 mm jack on ths loggor and into a working

perato your
sorial port of

your computer. Instali start the r’s soltware, Select Launch... under on the meny bar
and ¢ launch dlslog box wili be provided. For a complete expianation on installing tha software snd
launching your logger, please refor to the software manual.

Operation indicator W
The HOBO dsta loggers have a red LED light that blinks while it's logging. The LED

blinks brightly at every measurement, and weakly every two seconds if the Intsrval bt

7 than two seconds. The biinking LED is most visibie when

between measurements is l«\ﬂ:

viowed straight on, as shown in Disgram C.

Mounting options

Included with your HOBO H8 data § are Mmm for mounting It on location: a

mlﬂ;{.hookmdlu tape, end double-sided ta; can be
HOBO. Whan using (gn magnet, nots that it best on flat surfaces.

Readout

Reconnect the HOBO dats logger to tha interface cable, start BoxCar Pro,
select Resdout under Logger on the menu bar and the data will be
displayed in a graphica) or tabular ferm. For a completa tion ot
Reading out your Lu-r, please refer to the BoxCar Pro rare manual.

stuck on the back of your

1y Bi

Disgm ©

Using the sensor outside the box

sensor wire from tha circuit board and place tha board back into the case.

When closing the case, make sure tha sensor is aligned in the smal) nstch In
the case as ol in Diagram E and press the snap-lid closed, Be careful,
the aensor is fragile and eosily damaged!

Keep it dry

Your 110BO data logger can be nently damaged by corrosion if it gets
wel. Protect It fram rain or condensation. S{ould it get wet, remove tho
battory immediataly and dry the board compietely with a hair dryer before

| &=

reinstalling the battery. The RH sensor isdamaged by any exposurs to
condensation, snd if it gets wet, it wili nced to be u:{aw!(Onut pant
numiser HUM-UPS-500).

Changing the battery

Wo recommend tha HOBO's battery when its leve] is lees than 30% (battery
ievel In displayed on the compuler during Launch and Readout). Dats stored in tha
H no‘bohstwbmnmnving:h-hthrxhélmthbﬂhq,o&mthm.
1R the circuit board and remove the battery unﬁllym:lhin&l:wtwl » small
scrowdriver or other amall, blunt instrument. %o install the battary with the
printed side away from the HOBO' circuit board as shown in Diagram F. The
red LED will blink 8 number of timea aftar the battory has been installed, Notes
<cut open, Incinerate, host above 185°F 185°C) or rocharge lthlum battery.
Dlapose por loeal regulstions.

$ervice and Support

HOBO® products are easy to use and rellabls. In the

uniikely event that you have a problem with the
lware or software, plesse read the following.

gvno do :h: contact?

tact company that bought the loggers
h:;: Onset Computer Cmy:“rlﬂm or an Onset
Authorized Dealer.

Before
your problem

, you can evaluata and often solve
you try the foilowing:

1, Road this manual and the ResdMe file on the
disk. It may only take a few moments to get the
anawers you n

2. Writs down tha evente that led to the probiem.
Have you changed anything in your computer
recently? Are you doing anything differently?

When contacting Onsct Computer
Corporatlon, pleass indicate that you need
Technieal Support for HOBO® products.

Ba prepared to:

L lgt:vidl the uct number which is found on
the bottom of , the software version and
serial number if presant on the disketts.
2 l:mvidc details on the hardware and software

your P
manufacturer, mode! number, ptriphera-, and
vorsion of operal
3. Completely describe tha problem or question. The
mors Information you %r‘vvido, the faster and more
accurately we will be abls te respond.

NOTE: Onsst allowa one technical support contact
for each softwars license.

Onset Technical Support
Computer tH
Ones ol i

PO

MA 02559-3450
Phone: (508) 769-8600
Fax: (808) 759-9100
: loggerhel

o-mall: p.com

Warranty

‘The HOBO® producta are warranted 1o be free
from defects in material and workamanship for a
pﬂindo(mywhmthdluofo:”!nd
purchass. During the warranty period Onset wili,
at its option, either repair or replace products
that prove to be defective. This ‘warranty ls void
ﬂtb-ompmdmhanbandmmby
customar error or or if there has been
an unsutherized tion.

Returning Products to Onset

Direct all claims to place
purchase, Belors rescning s foledonp
must obtain s Return Ma:

|

i

age, to Onset (st your expense) with the
RMA number marked clcoriy on the sutside of
the package. Onset is not responsibie for any
package that is returned without a valid RMA
number or for the loss of the package by sny
shipping company. Loggers must be clean and
free of any toxing before they are sent back to
Onset or they may be returned to you.

Repait Policy
mm g& are mmod ;lyhlith- warranty

iod or that are a customer &
specified in the wmln.&;.:m\dlhm can be
returned to Onset with a valid RMA number for
evaluation.

Please contact Onset for more information and
prices on:

ASAP Repair Policy

Onset will expedits the repair of a returned
product.

Data-back™ Service

HOBO® data loggers store data in nonvolatils
EEPROM mmr{.Onm will, if possible, recover
yous data to a disl

Tune Up™ Service
will examine, retest, and recalibrate any
HOBO® data logger.
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HO1B 3759 -R A 2~5A D

SENSOR TO GUARD CAPAC!TANCE:

SENSOR TO GROUND RESISTANCE:
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GUARD TO GROUND RESISTANCE

PROBE MODEL :

PROBE S/N:
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== =Capacitec
Calibration Data Sheet
Amp P/N; S/N||4100-SL; 4100-4732 Customer]|SURA / Jefferson Lab 1
Probe S/N||HPB-375-4823 ]ob#" 60-26714/ 70-26715
Extension Cable|| EC-2399 Date||Wed, Sep 29, 1999 @ 10:38 AM
Rack S/N||4008-301 Standards|}57, 30, 123 l
1  Clock/Meter S/N|{4100C-1607 | Technician||Mike Welton / /
f i ‘
Channel 1 Cal. Points Output Nominal
Nominal Adjustment Points (In.) (VDO) (VDO)
(In.) Dial 0.0125 0.482 0.500(
OFFSET [ 0.0250] [ 0] 0.0250| [ 0.993 1.000
GAIN [ 0.1000] [ ¢ "0.0375 | 1.503 1.500|
BREAK 1 [1250 0.0500 2.010 2.000
LIN1 [ 1625 0.0625 2.511 2.500:-
BREAKZ .2000 0.0750 3.009 3.000|
0.1000 4.000 4.000]
Drive 0.1125 4.496 ’ 4.500
6.00| @ |E9 | -
Voltage p-p 0.1250| | 4.997 5.000|
Hi/Lo Selection HI @ {58 0.1375| | 5.506 5.500
Notes 0.1500 6.007 6.000:
0.1625 6.503 6.500;
, 0.1750 6.990 7.000
, 0.1875 7.489 7.500]
0.2000 8.001 8.000|
0.2125 8.520 8.500]
0.2250 9.025 9.000]
0.2375 9.518 9.500|
0.2500 9.989 10.000f
STANDARDS TRACABLE TO N.I.S.T.[

ZCapacitec
B 87 Fitchburg Road
=t Ayer, MA 01432
| 978-772-6033
Fax 978-772-6036

=1
+
5 S S S




=Capacitec

Calibration Data Sheet

Amp P/N; S/N '.4100-SL; 4100-4749 CustomerﬁSURA/ Jefferson Lab
Probe S/N||HPB-375-4824 Tob#60-26714/ 70-26715
Extension Cable|| EC-2400 Datel|Wed, Sep 29, 1999 @ 11:14 AM
Rack S/N||4008-301 Standards||57, 30, 123 \
Clock/Meter S/N||4100C-1607 Technician| Mike Welton / m_/
5 / g
Channel 2 Cal. Points Output Nominal
Nominal Adjustment Points (In.) (VDQ) (VDQ)
(In.) Dial 0.0125 0.478 0.500
OFFSET [ 0.0250] [ 0] 0.0250] | 0.996 1.000
GAIN | O.lOOO| | O| 0.0375 1.506 1.500
BREAK 1 [1250 0.0500 2.013 2.000
LIN1 ooz 0.0625 | 2.512 2.500
BREAK 2 | 2000 0.0750| | 3.012 3.000
LIN2 2500 0.0875| [ 3.507 3.500
0.1000 4.000 4.000
Drive I—I 0.1125 4.492 : 4.500
Voltagepp 1 2:00 @ 27 0.1250| [ 5.000 5.000
Hi/Lo Selection HI @ [S8 0.1375 [ 5.507 5.500
Notes 0.1500| [ 6.011 6.000
0.1625 6.505 6.500
0.1750 6.995 7.000
, 0.1875 7.490 7.500
0.2000 8.006 8.000
0.2125 8.522 8.500
0.2250 9.031 9.000
0.2375 9.518 9.500
0.2500 9.991 10.000

STANDARDS TRACABLE TO N.LS.T|

&=Capaciltec
87 Fitchburg Road
Ayer, MA 01432
978-772-6033
Fax 978-772-6036
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=Capacitec
Calibration Data Sheet

Amp P/N; S/N|[4100-SL; 4100-4727 ] Customer| SURA/ Jefferson Lab
Probe ;{HPB-375-4825 i Job#|60-26714/ 70-26715
Extension Cablef| EC-2401 - Date|[Wed, Sep 29, 1999 @ 12:04 PM
Rack S/NJ|4008-301 : [T Standards||57, 30, 123 %
Clock/Meter S/N|[4100C-1607 _ TechnidanﬂMike Welton %
! : =
Channel 3 Cal. Points Output Nominal
Nominal Adjustment Points (In.) (VDCO) (VDCQ)
(In.) Dial 0.0125 0.492 0.500]
OFFSET | 0.0250] | (| . 0.0250] | 1.003 1.000|
GAIN [ 0.1000 [ 0.0375 [ 1.510 1.500
BREAK 1 [1250 0.0500 2.017 2.000]
LIN1 [1625 0.0625 2.515 2.500
BREAK 2 | 2000 0.0750] [ 3.012 3.000]
LIN 2 [2500 0.0875| [ 3.511 3.500
0.1000 4.003 4.000
Drive 0.1125 4.497 4.500|
Voltagepp [6:00 @ [E9 | 0.1250| [ 5.002 5.000|
Hi/Lo Selection HI @ |58 0.1375| | 5.507 5.500
Notes 0.1500] [ 6.011 6.000
0.1625 6.504 6.500
0.1750 6.993 7.0001
/ 0.1875 7.487 7.500}
0.2000 8.002 8.000}F
0.2125 8.515 8.500;
0.2250 9.025 9.000}
0.2375 9.515 9.500(
0.2500 9.991 10.000).
i STANDARDS TRACABLE TO N.I.S.T.l
[

ZCapacitec
87 Fitchburg Road
_ Ayer, MA 01432
. 978-772-6033
Fax 978-772-6036

At}

e




ECapacitec

BRE 1]

Calibration Data Sheet

Amp P/N; S/N[[410-5C; 410-1539

Probe S/N||HPB-375-4836
Extension Cable|| EC-2437

Rack S/N"N/A

Clock/Meter S/N|[N/A

.

4

Channel 1

Nominal Adjustment Points
(In.) Dial

OFFSET | 0.0500{ | 0
GAIN | 0.2000] | 0]

BREAK1 (N/A

LIN1 |N/A
BREAK 2 |N/A

LIN2 |N/A
Drive

Voltage p-p |6’00| N |E9 l

Hi/Lo Selection HI @ |58

Notes
PROBE CAL/ DATA FOR REFERANCE ONLY

STANDARDS TRACABLE TO N.LS.T|

Customerﬂ'SURA/ Jefferson Lab ]

Job#]]60-26790

Date}|Wed, Oct 20, 1999 @ 12:02 PM

Standards||57, 30, 123, 107

Technician||Mike Welton / |
L L . -,{? k A

Cal. Points Output Nominal
(In.) (VDO) (VDO) |
0.0125] [ 0.439 0.500]
0.0250] | 0.959 1.000
0.0375| [ 1.480 1.500]
0.0500 [ 2.000 2.000[
0.0625| | 2.523 2.500]
0.0750 | 3.046 3.000]
0.0875| | 3.570 3.500]]
0.1000| | 4.092 4.000]
0.1125] | 4.611 ’ 4.500[
0.1250| | 5.125 5.000}
0.1375| | 5.634 5.500}
0.1500] | 6.134 6.000}
0.1625| | 6.622 6.500]
0.1750| | 7.098 7.000]
0.1875 [ 7.560 7.500}.
0.2000| | 8.008 8.000|
0.2125| | 8.440 8.500] |
0.2250| | 8.855 9.000] |
0.2375| | 9.253 9.500] |
0.2500] | 9.635 10.000]|

=Capacitec
87 Fitchburg Road
Ayer, MA 01432
978-772-6033
Fax 978-772-6036
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Calibration Data Sheet
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F T O o

Amp P/N; S/N[[410-SC; 410-1539

Customer"SURA/ Jefferson Lab

Probe S/NJ|HPB-375-4837

Extension Cablen EC-2439

Rack S/N "N/ A

Clock/Meter S/N[IN/A

e

Cﬁannel 1
Nominal Adjustment Points

(In.) Dial

OFFSET | 0.0500] | 0|
GAIN | 0.2000] | 0|
BREAK 1 [N/A

LIN1 |N/A
BREAK 2 |N/A

LIN2 |[N/A
Drive

Voltage p-p |6‘OOI e |E9 |

Hi/Lo Selection HI @ [S8

Notes
PROBE CAL/ DATA FOR REFERANCE ONLY

STANDARDS TRACABLE TO N.IS.T|

Job#{160-26790

Date||Wed, Oct 20, 1999 @ 11:50 AM

Standards{| 57, 30, 123, 107

Technician||Mike Welton / ma—

/ e
Cal. Points Output Nominal |
(In.) (VDCO) (VDQ)
0.0125 0.582 0.500
0.0250 0.988 1.000
“0.0375 1.495 1.5001
0.0500 2.006 2.000}
0.0625 2.521 2.500
0.0750 3.036 3.000}
0.0875 3.554 3.500}
0.1000 4.071 4.000
0.1125 4.588 4.500
0.1250 5.104 5.000
0.1375 5.611 5.500
0.1500 6.113 6.000}
0.1625 6.607 6.500
0.1750 7.090 7.000
0.1875 7.560 7.500
0.2000 8.019 8.000
0.2125 8.462 8.500
0.2250 8.889 9.000]
0.2375 9.301 9.500
0.2500 9.694 10.000

=Capacitec
87 Eitchburg Road
Ayer, MA 01432
978-772-6033
Fax 978-772-6036
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=Capacitec R

Calibration Data Sheet

Amp P/N; S/N1410-SC; 410-1539

Probe S/N|{HPB-375-4838

Customer“'SURA/ Jefferson Lab

Jobi#]}60-26790

Extension Cable|| EC-2438

Rack S/N||IN/A

‘Clock/Meter $/N[[N/A

i

Channel 1
Nominal Adjustment Points
(In.) Dial

OFFSET | 0.0500} | 0|
GAIN | 0.2000] | 0|

BREAK1 [N/A
LIN1 [N/A
BREAK 2 (N/A
LIN 2 |N/A

Drive |———| ,___I
Voltage p-p 6.00 e E9

Hi/Lo Selection HI @ |58

Notes
PROBE CAL/ DATA FOR REFERANCE ONLY

/

STANDARDS TRACABLE TO N.LS.T|

DatelfWed, Oct 20, 1999 @ 12:06 PM

Standardsl|{57, 30, 123, 107

Technician||Mike Welton / /@)
S v L

Cal. Points Output Nominal |
(In) (VDO (VDO)
0.0125] [ 0.465 0.500}
0.0250] [ 0.971 1.000}
0.0375| | 1.481 1.500}
0.0500] | 1.992 2.000]
0.0625] | 2.508 2.500}
0.0750| | 3.023 3.000]
0.0875| [ 3.541 3.500]
0.1000| | 4.056 4.000] |
0.1125| | 4.572 4.500]
0.1250| [ 5.080 5.000] |
0.1375| | 5.585 5.500] |
0.1500| | 6.080 6.000
0.1625| [ 6.568 6.500]
0.1750] | 7.041 7.000
0.1875| [ 7.503 7.500 |
0.2000] [ 7.950 8.000/
0.2125] | 8.382 8.500
0.2250] | 8.796 9.000
0.2375| | 9.195 9.500
0.2500| | 9.575 10.000

=Capacitec
87 Fitchburg Road
Ayer, MA 01432
978-772-6033
Fax 978-772-6036
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Calibration Data Sheet W
Amp P/IN; S/ﬁ'4ioo-SL; 41004748 Customer][ SURA/ };f;erson Lab i | w
Probe S/N||HPC-375-4338-LAB Job #][60-26810 | | T
Extension Cable||N/A Date[Wed, Oct 27, 1999 @ 8:25 AM | T
Rack S/N||4008-1627 Standardsl[57, 30, 123 N - T
Clock/Meter S/N||4100CM3-1596 Technician||Mike Welton / @ 2 -
Channel 1 Cal. Points Output Front Panel Nominal
Nominal Adjustment Points (In.) (VDQ) Meter (VDQO)
(In.) Dial 0.0125 0.498 0.497 0.500
OFFSETI 0.0256| L —Ol -0.0250 1.003 1.002 1.000]
GAIN | 0.1000] [ ¢ 0.0375[ [ 1.505 1.504 1.500]
BREAK 1 [1250 0.0500 2.006 2.004 2.0001
LIN1 | 1625 0.0625 2.508 2.506 2.500
BREAK 2 [sooc 0.0750 | 3.009 [ 3.006] | 3.000]
LIN2 |2z00 0.0875 [ 3.507] [ 3.504] [ 3.500]
, 0.1000 4.003 4.000 4.000|
Drive 0.1125 4.499 4.496 4.500]
- 6.00] @ |E9 :
Voltage pp 16:00 2 } 0.1250| [ 5.002 4.998| [ 5.000]
Hi/Lo Selection HI @ [S8 0.1375| [ 5.508 5.503 5.500]
Notes 0.1500 6.009 6.004 6.000]
0.1625 6.503 6.497 6.500 _
0.1750 6.989 6.983 7.000 _
/ 0.1875 7.489 7.481 7.500
0.2000 8.004 7.996 8.000
0.2125 8.519 8.511 8.500]
0.2250 9.029 9.019 9.000
0.2375 9.524 9.513 9.500]
0.2500 9.997 9.987 10.000|
STANDARDS TRACABLE TO N .I.S.T.l

£Capacitec
87 Fitchburg Road
Ayer, MA 01432

978-772-6033
Fax 978-772-6036




=Capacitec
Calibration Data Sheet

Amp P/N; S/N||4100-SL; 4100-4716 = Customer||SURA,/ Jefferson Lab
Probe S/N||HPC-375-4338-LAB Job#|60-26810
Extension Cable|| N/A Date[|Wed, Oct 27, 1999 @ 8:50 AM
Rack S/NJ 4008-1627 | Standards|57, 30, 123 ]
Clock/Meter S/N||4100CM3-159%6 : Technician||Mike Welton / @ 3 '
7 — - = - i UI. = .
Channel 2 Cal. Points Output Front Panel Nominal"
Nominal Adjustment Points (In.) (VDO) Meter (VDO)
(In.) Dial 0.0125 0.500 0.500 0.500
OFFSET [ 0.0250| [ 0] 0.0250| | 1.005 [ 1.004] | 1.000]
GAIN | 0.1000]] 0 0.0375 1.505 1.506 1.500
BREAK 1 [ 7250 . 0.0500 2.006 2.006 2.000
LIN1 | 1625 0.0625 2.508 2.507 2.5004
BREAK 2 |3ea0 0.0750] ( 3.009 [ 3.009 [ 3.000|
LIN2 2500 0.0875 [ 3.508] [ 3.508] [ 3.500
0.1000 4.004 4.004 4.000]
Drive 0.1125| | 4.499 4.498 4.500
Voltagepp L0-00/ @ 59 l 0.1250] [ 5.001 [ 5.002| [ 5.000]
Hi/Lo Selection HI @ S8 0.1375| | 5.508] | 5.509 | 5.500|
Notes 0.1500 6.009 6.008 6.000 _
0.1625 6.504 6.503 6.500
0.1750 6.995 6.994 7.000]
/ 0.1875 7.491 7.490 7.500]
0.2000 8.002 8.001 8.000]
0.2125 8.515 8.515 8.500{
0.2250 9.020 9.019 9.000
0.2375 9.514 9.510 9.500}
0.2500 9.987 9.980 10.000|
STANDARDS TRACABLE TO N.I.S.T.l

=Capacitec
87 Fitchburg Road
Ayer, MA 01432
978-772-6033
Fax 978-772-6036 ;



— =Capacitec
Calibration Data Sheet

Amp P/N; S/N|[4100-5L; 4100-4747 Customer][SURA/ Jefferson Lab _

Probe S/N||HPC-375-4338-LAB Job#[|60-26810 |

Extension Cable||N/A Date||Wed, Oct 27, 1999 @ 857 AM |

Rack S/Nj|4008-1627 Standards|[57, 30, 123
Clock/Meter S/N||4100CM3-1596 _ Technician M1ke Welton / 521/

Channel 3 Cal. Points Output Front Panel Nominal

Nominal Adjustment Points (In.) (VDQ) Meter (VDC) |

(In.) Dial 0.0125 0.498 0.498 0.500

OFFSET [ 0.0250] [ 0] 0.0250 [ 1.002] [ 2.002] [ L.000
GAIN [ 0.1000] [0 "0.0375| | 1.503| [ 1.503| [ 1.500]
BREAK 1 1280 0.0500 2.001 2.002 2.OOOI

LIN1 | 71625 0.0625 2.504 2.504 2.500
BREAK 2 | 2000 0.0750] [ 3.004] [ 3.004] [ 3.000/
LIN 2 [2200 0.0875| | 3.502] [ 3.502| [ 3.500"
0.1000 3.997 3.998 4.000

- Drive E9 0.1125 4.493 4.491 4.500
||Voltagepp L2001 © 0.1250] [ 4.999| [ 4.998| [ 5.000
Hi/Lo Selection HI @ [S8 0.1375| [ 5.506 5.505 | 5.500
1 Notes 0.1500 6.004 6.005 6.000 -
0.1625 6.496 6.496 6.500
0.1750 6.981 6.982 7.000
) 0.1875 7.484 7.482 7.500,
0.2000 7.997 7.995 8.000]

0.2125 8.511 8.500 8.500

0.2250 9.016 9.015 9.000

0.2375 9.504 9.502 9.500
0.2500] [ 9.978 9.979| [10.000|

STANDARDS TRACABLE TO N.I.S.T.l

=Capacltec
87 Fitchburg Road
Ayer, MA 01432
978-772-6033
Fax 978-772-6036
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=Capacitec

Cal ib_rat ion Data Sheet

— nc st oot s o

Amp PIN; S/NJ[4100-SL; 4100-4686 Customer||SURA/ Jefferson Lab
Probe S/N||HPC-375-4338-LAB Job#[[60-26810
Extension Cable||N/A Datel]|Wed, Oct 27, 1999 @ 9:14 AM
Rack S/N{|4008-1627 Standards||57, 30, 123
Clock/Meter, S/NJ|4100CM3-1596 Technician||Mike Welton / ’M/
Channel 4 Cal. Points Output Front Panel Nominal
Nominal Adjustment Points (In.) (VDQ) Meter (VDQ)
(In.) Dial 0.0125 0.495 0.495 0.500]
OFFSETl 0.0250| [ OJ 0.0250 0.999 0.999 1.000)
GAIN [ 0.1000] [ ¢ 0.0375 | 1.502| | 1.502| [ 1.500]
BREAK 1 250 0.0500 2.003 2.002 2.000j
LIN1 [ose 0.0625| [ 2.505 [ 2.504] [ 2.500
BREAK 2 | 2000 0.0750| [ 3.004 [ 3.005 [ 3.000]
LIN2 [3oo0 0.0875 | 3.502| [ 3.502| [ 3.500]
0.1000 3.999 3.999 4.000
Drive I'_‘I I I 0.1125 4.496 4,495 4.500|
Voltage pp L2001 © = 0.1250 | 5.000 [ 5.000| | 5.000]
Hi/Lo Selection HI @ [S8 0.1375 [ 5.508 [ 5.508 [ 5.500]
Notes 0.1500| [ 6.009| [ _6.009| [ 6.000]
0.1625 6.503 6.504 6.500]
0.1750 6.992 6.991 7.000]
’ 0.1875 | 7.490 [ 7.489 [ 7.500|
0.2000 7.999 7.998 8.000
0.2125 | 8.512 8.510 8.500|
0.2250 9.015 9.015 9.000|
0.2375 9.508 9.508 9.500(
0.2500 9.981 9.978 10.000

STANDARDS TRACABLE TO N.IS.T|

Z=Capacitec
87 Fitchburg Road
Ayer, MA (01432
978-772-6033
Fax 978-772-6036




=Capacitec

Calibration Data Sheet

Amp P/N; S/N|[4100-5L; 4100-4689 [ Customer[SURA/ Jefferson Lab
Probe S/N||HPC-375-4338-LLAB Job#|]60-26810
Extension Cable]| N/A Date||Wed, Oct 27, 1999 @ 9:20 AM
Rack S/N{|4008-1627 Standards|57, 30, 123 \
L Clock/Meter S/Nj|4100CM3-1596 . Technician|| Mike Welton / 44)
Channel 5 Cal. Points Output Front Panel Nominal
Nominal Adjustment Points (In.) (VDO) Meter (VDQ)
(In.) Dial 0.0125 0.488 0.488 0.500
OFFSET | 0.0250] [ 0] - 0.0250] | 0.997 0.997 1.000
GAIN | 0.1000] [ 0.0375] [ 1.502 1.501 1.500]
BREAK 1 [1250 0.0500] | 2.004 2.004 2.000
LIN1 |eps 0.0625| | 2.507 2.507 2.500}
BREAK 2 | 2000 0.0750| | 3.008 [ 3.008 [ 3.000
LIN2 |2s00 0.0875| | 3.506] | 3.505| [ 3.500]
0.1000 4.000 4.001 4.000(
Drive 0.1125| | 4.494 4.494 4.500|
Voltage p-p (609 @ [E9 i 0.1250| | 4.997 4.997] [ 5.000
Hi/Lo Selection HI @ [S8 0.1375| | 5.505 5.505] [ 5.500|
Notes ' 0.1500 6.007 6.006 6.000
0.1625 6.504 6.504 6.500
0.1750 6.994 6.993 7.000
! 0.1875| [ 7.491 7.493 7.500]
0.2000] | 8.002 8.001 8.000]
0.2125| | 8.516 8.513 8.500|
0.2250] | 9.021 9.019 9.000|
0.2375] | 9.514 9.510 9.500|
0.2500] [ 9.981 9.980| [10.000]"
STANDARDS TRACABLE TO N.IS.T}

ECapacitec
87 Fitchburg Road
Ayer, MA 01432
978-772-6033
Fax 978-772-6036




=Capacitec

Calibration Data Sheet

Amp P/N; S/N||4100-SL; 4100-4678

Probe S/N||HPC-375-4338-LAB

Extension Cablel{N/A

Rack S/N|{4008-1627

Clock/Metey S/N||4100CM3-1596

Channel 6

Nominal Adjustment Points

(In.) Dial

OFFSET | 0.0250] | 0]

GAIN

BREAK 1
LIN1
BREAK 2
LIN 2

[o0.1000| [ 0]

.1250
.1625
.2000
.2500

Drive
Voltage p-p

Hi/Lo Selection HI @ [S8

|6.00| @|E9 I

Notes

STANDARDS TRACABLE TO N.LS.T|

Custome;"' SURA/ Jefferson Lab
Job#]160-26810
Date||Wed, Oct 27, 1999 @ 9:32 AM
Standards||57, 30, 123 i
Technician||Mike Welton /

Cal. Points Output Front Panel Nominal
(In.) (VDCO) Meter (VDQ)
0.0125 0.496 0.496 0.500
0.0250 1.000 1.000 1.000
0.0375 1.501 1.501 1.500
0.0500 2.002 2.001 2.000
0.0625 2.503 2.503 2.500
0.0750 3.004 3.003 3.000]
0.0875 3.502 3.502 3.500
0.1000 3.998 3.999 4.000
0.1125 4.494 4.494 4.500
0.1250 4.999 4.998 5.000}
0.1375 5.507 5.507 5.500
0.1500 6.007 6.008 6.000f
0.1625 6.502 6.502 6.500]
0.1750 6.990 6.990 7.000|
0.1875 7.487 7.487 7.500]
0.2000 8.000 8.000 8.000f
0.2125 8.514 8.500 8.500]
0.2250 9.019 9.017 9.000]
0.2375 9.507 9.506 9.500)
0.2500 9.981 9.977 l0.00ﬂ

=Capacitec
87 Fitchburg Road
Ayer, MA 01432

e —————

978-772-6033

Fax 978-772-6036
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| Save
| Save

L VWF:

Save Data

Save

Straight Li
xPos: 1”7
| yPos:

2
wPos: 0
0.000

a:
b:

i

| Sum Sqrs:

Covariance
cvm([l,1]
cvm[2,1]
cvm[2,2]

| Goodness of

1A YT 5 A

Parameter
Confidence Band
Predict Band

ne: y=a*x+b

00000000000E+0000

-0.396716883
10.6824069
0.00882609004

Matrix
0.00129870130
-0.0129870130
: 0.177489177
Fit Statistics ...
0.999927174

i

__CoobD:
__ Corrl: 0.999963586
__Msc: 9.33696553
Parameter Statistics
__ 95.00% Confidence Intervals
Parameter b: 10.6824069
StdDev: 0.00908015610
Uninvariant .
LOW: 10.6634019
HIGH: 10.7014119
Supproting Plane:
LOW: 10.6583081
HIGH: 10.7065058
Parameter a: ~-0.396716883
st'dbev: 0.000776715575
__ Uninvariant ...
LOW: -0.398342567
HIGH: -0.395091199
Supproting Plane:
LOW: -0.398778297 3
HIGH: -0.394655470

I (c)

Poly Software International

| Save

-Save
Save

Covariance Matrix

117

Mk 4837 Fot

Pata

Parameter
Confidence Band
Predict Band

Save

| Straight Line: y=a*x+b

xPos: 1

~yPos: 2

wPos: 0

vWF: 0.00000000000000E+0000
a:= -0.412170130
b:= 11.0561775

Sum Sgrs: 0.0179549511

cvm{l,1] := 0.00129870130
cvm([2,1] := -0.0129870130
cvn[2,2] := 0.177489177

Goodness of Fit Statistics ..
0.999862760

__COD:
__ Corrl: 0.999931378
__MsCcC: 8.70330279

| Parameter Statistics 4

__95.00% Confidence Intervals
Parameter b: 11.0561775

Stdbev: 0.0129509388
Uninvariant .
T LOW: 11.0290709
HIGH: 11.0832841
Supproting Plane:
LOW: 11.0218055
HIGH: 11.0905495
Parameter a: -0.412170130
Stdbev: 0.00110782191
Uninvariant ...
T LOW: -0.414488828
HIGH: -0.409851432
Supproting Plane:
LOW: -0.415110304
HIGH: -0.409229956

———
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+Save Data

Save Parameter

" Save Confidence Band
| Save Predict Band

| Straight Linﬁfry=a*x+b

xPos: 1
~yPos: 2
wPos: O

| VWF: 0.00000000000000E+0000
/ a:= -0.419731579
b:= 10.9006000

| Sum Sqgrs: 0.0155086368

| Covariance Matrix

cvm[l,1] := 0.00150375940
cvm{2,1] := -0.0142857143
cvm[2,2] := 0.185714286

~Goodness of Fit Statistics ...
0.999867642

__CoO D:
__ Corrl: 0.999933819
__Msc: 8.72999786

| Parameter Statistics
95.00% Confidence Intervals
10.9006000

Parameter b:

StdDev: 0.0126494958
___ Uninvariant .
LOW: 10.8740244
HIGH: 10.9271756
Supproting Plane:
LOW: 10.8668727
HIGH: 10.9343273
Parameter a: -0.419731579
StdDev: 0.00113825545
Uninvariant ...
T LOW: -0.422122965
HIGH: ~0.417340193
Supproting Plane:
LOW: -0.422766501
HIGH: ~0.416696657

] (c) Poly Software International

1702 BA3 A - |

. Save Data

Save Parameter

'Save Confidence Band

Save Predict Band

Straight Line: y=a*x+b

xPos: 1
yPos: 2
wPos: 0

vWF: 0.00000000000000E+0000

a:= -0.434045455
b:= 10.4592165
Sum Sqgrs: 0.183956219

Covariance Matrix

cvm[l,1] := 0.00129870130
cvm{2,1] := -0.0129870130
cvm{2,2] := 0.177489177

Goodness of Fit Statistics .
0.998733507

__CcopD:

___ Corrl: 0.999366553
_Msc: 6.48102708
Parameter Statistics 4
__ 95.00% Confidence Intervals
Parameter b: 10.4592165

StdDev: 0.0414539935
Uninvariant .
LOW: 10.3724522
HIGH: 10.5459807
Supproting Plane:
LOW: 10.3491970
HIGH: 10.5692359
Parameter a: -0.434045455
StdDev: 0.00354597014
__ Uninvariant ...
LOW: -0.441467255
HIGH: -0.426623654
Supproting Plane:
LOW: -0.443456506
HIGH: -0.424634403

| (c) Poly Software International
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Mol X2+

Save Data

Save Parameter

Save Confidence Band
Save Predict Band

Straight Line: y=a*x+b

xPos: 51
yPos: 2
wPos: 0

vWF: 0.00000000000000E+0000

a:= -0.416562959
b:= 11.5299565
Sum Sgrs: 0.0283683196

Covariance Matrix

cvm([1l,1] := 0.00112930548
cwm([2,1] := -0.0118577075
cvm[2,2] := 0.169960474

Goodness of Fit Statistics ...
0.999815412

__coobp:
~— Corrl: 0.999907702
— Msc: 8.41556581

Parameter Statistics
95.00% Confidence Intervals

Parameter b: 11.52998565
StdDev: 0.0155265789
___ Uninvariant ...
LOW: 11.4975686
HIGH: 11.5623444
Supproting Plane:
LOW: 11.4889192
HIGH: 11.5709939%
Parameter a: -0.416562959
StdDev: 0.00126563223
__ Uninvariant ...
LOW: -0.419203021
HIGH: -0.413922896
Supproting Plane: ]
LOW: -0.419908074
HIGH: -0.413217843

| (c) Poly Software International

Mol 4 8257 A7 .

Save Data

Save Parameter

Save Confidence Band
Save Predict Band

Straight Line: y=a*xtb

xPos: 1
yPos: 2
wPos: 0

vWF: 0.00000000000000E+0000

a:= -0.436085714
b:= 11.1043810
Sum Sqrs: 0.193529581

Covariance Matrix

cvm([l,1] := 0.00129870130
cvm{2,1] := -0.0129870130
cvm{2,2] := 0.177489177

Goodness of Fit Statistics ...
0.998680105

__CopD:
__ Corrl: 0.999339835
_Msc: 6.43972707
Parameter Statistics 3
__95.00% Confidence Intervals
Parameter b: 11.1043810
StdDev: 0.0425189779
__ Uninvariant ...
LOW: 11.0153877
HIGH: 11.1933742
Supproting Plane:
LOW: 10.9915350
HIGH: 11.2172269
Parameter a: -0.436085714
StdDev: 0.00363706879
___ Uninvariant ...
LOW: -0.443698187
HIGH: -0.428473242
Supproting Plane:
LOW: -0.445738543
HIGH: -0.426432885

| (c) Poly Software International -

e S




120

001xsdag
Gl 0]3

o O O M~ © 1 < ™M

HEERE
- .|‘_|_.|..|:L|
| | — |
4 | o]
| |
_




T =
| B 1 AT |
g & |-|T.|“|!|-| wlv A; =l I_ﬁ L_-IJ_“I ._|FJ. _ _ _ “Hul

001xsdo1S

121 |

0¢ Sl ol G -0

B S WS S

I e | T

= . - dsd’LESydH |

.....




S -
BRS mEmE

122

N WA OO N 0 ©

10
Stepsx100

— 1 i A




193

HD4823.PSD
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125

-150 HPB-375 HPB-500
EEETET e 1 T -

HPB-40 HPB-75 HPB
——— :q e ]

» Range specified 1n inches (llhmete
« Encased range implies a probe face flush mounted to an earth grounded surface (Consult
Factory)

« For thinner gap sensors ask for information on Capacitec's HPS Series of flat sensors
0.0098" (0.25mm) thick typical

| NOTES:

1. The guard element is driven with an electronic voltage 2 to 20 Volts P - P maximum
and must not be grounded.

2. -D dip coatings also prevent the driver, sensor and guard elements from being
accidentally earth grounded or shorted. (not available on "V" and "S" series probes)

3. Range values tested with 5 ft. (1.524 meters) of Capacitec L2 cable.

4. Range and signal to noise ratio will be degraded by longer cable lengths.

5. A 20 point archived calibration record of voltage output versus nominal displacement is
provided standard with every probe.

6. Sensor must be calibrated with final length of cable for stated results.

7. All components are electronically isolated from each other by greater than 20 megohms
of leakage resistance (at room temperature) for best operation with the instrumentation.

1

http://www.capacitec.thomasregister.com/olc/capacitec/button.htm
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http:/fwww.capacitec.thomasregister.com/olc/capacitec/format.htm

US  978.772.6033

'B;Jnon Prabes

Bt

Cylindics) Fbes

===

o

rnﬁw'n-r:-éded Pr-jE\r:s

Frobe Farmot

200k Hz Amplifers

.~

HPX

XXX

X

-X

-XX

»?, EUROPE 33 1433948 68

0 PROBE FORMAT

-XX

Probe
Type

Sensor
Diameter

Probe
Length”

(example 1
only)

Operating
Temperature

Cable
Length

Connector
Type

C:
Cylindrical
B: Button
T: Threaded
R:
Rectangular
S: Flat

D: Dual Flat

"In
Thousandths"
(.0254)

A: 0.500"
(12.7)
B: 0.625"
(15.9)
C: 0.750"
(19.1)
D: 0.875"
(22.2)
E: 1.000"
(25.4)
F: 1.250"
(1.7
G: 1.500"
(38.1)
H: 1.750"
(44.5)
T 2.000"
(50.8)

Probe
Thickness
(example 2

only)

A: 093"
(2.36)
B: 065"
(1.65)
C: 125"
(3.17)
D: .025"
(0.64)

A: 32 to 300°F
(0 to 150°C)

E: -100 to
400°F

(=73 to 205°C)

V: -100 to
1600°F
(73 to 871°C)

S: -100 to
1832°F
(-73 to 1000°C)

In feet
(about
0.3m)

M: 10-32
Microdot
Male

B: BNC
Male

FX: MCX
Female

MX: MCX
Male

tandard sizes in bold
Please consult factory for availibility of probe selection

| [ ]
CABLE SPECIFICATIONS

Cable Temperature Range for “A” &

230°C)

Type L

, 0D .093”
2.4)

Teflon

”E” Probes, -65°F to 446°F (-54°C to

~ 30 pF/ft (90/m)



‘Range:
*Standard listed ranges are ratios from 0-10.000VDC analog output, but each

http://www.capacitec.thomasregister.com/olc/capacitec/format.htm
example (1): example (2):
HPT-150X-A-L2-5-B HPB-75X-E-L3-5-M

SENSCR DIMETER
, CABLE LENOTH

L _

b 8
X=PROBELENOTH 7 -

X=PROBE THICIKKESRS

S
i

Xn A: 093" (2.38) STANDARD  B: 086" {1.66)
CONNECTOR TYPE G125 (3475 1 .025° {0.64)

_:SPECIFICATION & PROBE NOTES

Dimensions: All dimensions are shown as typical only. Please contact the factory

i for exact dimensions.

' Maximum Range: Same as the diameter of the sensor element. (Minimum range
 is touch or 0.1% of full scale.)

'LINEAR Range: Two thirds (0.67) times the sensor diameter typical.
Probe Interchangeability: +10% of full scale maximum change, +2% typical.

' Probe Material Composition: A and E, stainless 303: V, Inconel 600, other '

materials available.

' Calibrations: There are 21 numbered, standard calibrations available, please
. consult factory and specify when ordering.

T

probe may be calibrated with several range versus sensitivity calibrations.

Calibration/sensitivity from 0.001VDC/0.001(0.0254mm) to

10.000VDC/0.0017(0.0254mm) are available.
*Range is defined as from touch to full scale reading, +50% of range =
+10.000VDC calibration optional.

'Grounding: “-D” dip coatings are available to prevent the electronically driven
‘sensor/guard elements from being accidentally earth grounded and shorted.

Extension Cables: Many extension cables are available depending upon
connector types. Consult factory for proper part numbers. example: EC-D-L2-5 is

‘a standard 5 foot extension cable with female BNC to male BNC connectors.

|
|
|




""Tek Run: Z.SOKSIS‘ Samlple =

1 1 owd | : = 8 - - i WS e t
_ adwes s/soszumyyer | F

" eciEsizl

+—— 6661 AON £T .



23 Nov 1999
16:00:11

| TeK Run: 500 5/s Sample
| = i H 0

ST
SR T T 1 00 V. .
Wi ot R TooRYe M To0ms CHEY 42TV 23Nov 1999

16:03:17




1
_
| ' S8 Al fitser |
- ! { | | ! | ] | ! ! ! | | ! ! | ! ) {
=] | 8S:00:91 12:90:01
ci=d | [l <! = 6661 AONEZ 6661 AON E£Z
i = . ; AR | b m
{ | . : 1 | ]
| ] , T S alen ik .ﬁ ]
| A“..'t 3 : ]
|y s 3 - I ]
| “ i T e e T e e I (= A SRS R : “
: o I “
| [ .. B I~ i 2
| S : I ]
, ” I
_w ,..n.]pn i b BRREEEEEE e A
B - —”
PN AR ViAo e
: T I
e e i, FS R B R [ e ) L
: 1 I
” ] I
b i 15 s Bt
ZH | ‘D 4 . - 2H 0 '@} ; t
ZHEZL IV j ; Vs £ T HZ V| . _ : : : il :

Lk T ‘w.. -_: i = L : ...u .:..-_-_._.. ‘-AI_.......
o . " s/$ 00s bas 316u)s KU el o ol '$/5 001 bas aibus KIE NeL

bEIb0:9L _ £5:50:91
6661 AON £2 6661 AON £2

o 1 [ 43
¥ . §
Lo : T .. v $75 008 bag a16u)s HUEIE %ol




N I [ | ] | | " | | ‘
134 [ | = |
Tek Run: 2.5 ; ' ikl
ek Run: tng/s Samlpllel . / I
'I'I":!'>>|---l-|l'kl>"l<1-ﬂ-<‘1 T T T | |
; K 1 : 1A: 61 Hz e
: T l@: 5 Hz T,
LI } T e e e | ,7 13 =
S e TN AL |
o BT R 3 ST g i e A . |
MWW‘ ; |
#;;'.’;;:;5!;:35::::&:::;“:::2”.;:‘.,,1 TR e Sl e =
: g : ] o DSl " e
: o i
ts- BTG e il ey s - P N | 10 | e = |
' T | | | ¥
i f"- i 1300 B 2 R ER I T
: I e A B -

} : : Lol B e B8 e | 2| ST HI
T | i | T
o T | . F o R T 3

A P | ate n s e oo e gy gage=he i A rer e | . i x = = L
= —T T00MVSY  ChZ T100mvV<y  WM20.0ms Ch? YT ="32TV 23 Nov 1999 i
22:03:05 L (R Tl
= | | | | | .
T R e A %
i =B L2 g = , E
= B R = S5 PR IS S T B e o oo | | o e | SR 3
] L B | R [ L 31
b i 1 I, = e i ]
= | A5 4 - i I' — =T bl Li . LI i LT R e ] —— LR — :rll
i = = = = =
= ES] = =1 =L | S P |l |
gt Wkowdomiion].” w1 |1 LIS HE 2, R = B sie T = 42 = | =t el |
— s T —— —— 1 ] p—— e i— — = = — .I_I.
— —_ — f— - — — - —_— I — — 4 .
B e TS SE— — —— — it o = — ! - _I. — - - i : — - —
S (sl S i L —r— i 2 I - e —= Lt e ———— _i — k2 = .
II M= — ——— - x : et
= | Sl o 1 S P e e - et |
e I o S - |EREREE ———+ = | | = J T m i S| g,
| foda | =g 1 i :
2Bk [ | N |5 et B SISy 3 ) | i
' | . eI
el | o | ) P b2 ~ I = |
i) | R A | Ll e - E g B __ﬂil__
—t e = | _ = - D Ll L il ! } ‘| |
': — et — — T b— -3 - = — - -
— — s T S — 1 e ==y — _i.__ A = L 2 I - et
| e S I L T | Cuileer 8
ET AP == S | ] s ‘ ;
| = g T l 1
L. Iufee L0 1 het o SN (| P i e = ———— = C:
| { — -
ol ef) (O ] N O =g L [t == =
s o) = L = D L = Lo (il L[ |
T
] i
= IJ'-r::..v'i'_.-__-' — = = =




MR Ze %
Cho1 [ 5.429 ,
|
[
I |
i
gl
(s e
|
7] M
5,410 I} : ~
I — =
) g
]
| EE
|
I — ——
— | -
1| 8
[ | A
—

Bl




Chdd

chas |

2 [
i Rk s daiTh s S

0
550,205

.876
oo R




RESISTANCE

RESISTANCE

B
et
s Leeaniia e

YS144031.DAT

25000

50

100

~TEMPERATURE

150-

23000 |-
21000

17000 |

| [ |
YSI44031.DAT

15000
13000

®e
o,

11000

9000

® e

7000
5000

62 66

- 70

74 78

- TEMPERATURE

.i.
1

it
|

l

|
|
L

Pt i) el !
|
;

el

=t

i =v o ; mmmal I e

e sl o S Al

il L = e

|
recy |
.

I
| |
| |
|
jEe—
| |
|

|
13—
|

|

1

i,.

t
1

i



138 | | | |

VSI44036 DAT

35000 —=
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| | READOUT Ethanol Teuperaturs Atmospheric Pressure
{ —~ .08 .5 A bafu@
| (ST co2 85718  PSI R=24247a. Hyrs semsor
) -t
Shed Temperature
ETHANE 686,04  PSI 7% "Qk/
-0,01

ARGON 1582,62  PSI

+ 1 i 0 firgon Left Bottle Status
0,07

Argon Right Bottle Status
-0.03

Ethane Left Bottle Status Ethane Right Bottle Status

0,30 ~0,08
€02 Left Bottle Status C02 Right Bottle Status
0,02 ~0,03
1/59 ~dfM
T
. . 8 s P e el B i

Sk e B At
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Dec 1, 1999

APM

| Dec 1, 1999

Wi

A7R% o/ Circ I

€ 4= /omV Chzo I

Beamline

Controls VML,

HPEI313A:0 ADC

ch1e NN
ch17 A
chis IEETER
chis AN
Chzo I

Chz1 RN
114H "

okr] 527
oikk] 529 |
kX 529 ]
chss IIEE
Okl 4.925 |
L cha7 IIEEE
chss IEEAE
ch3o IEE
ch4o IR
Ch4
% 5330 |
o] 5328 |
i 5405 |
Chas IEEEIE
ch4s IIIEEZE
Ch7 MKV,

+/- 16 Volts MAX

chas IEFEN
Ch4s IEET N
o] 5364 |
Chs1
chs2 IEE AN
chss INIEEIEEE
chs4 INEEET

Chs5
Chs6
chs7 INESTENEE
chss IEECE
o] 0870 |
cheo ICET I
Chs1
iy 0223 |

Beamline

Controls VML

HPEI313A:0 ADC

Ch17 I
Ch1s INNENFEIEEE
Ch1s IR

Ch21
/y 3//0/

mom:
Yery t’f wie

oikr] 526 |
chss IEEC
k2l 527 |
k] 531 |
chze IEXENEN
Peerd 5314 |
okl 5327 |
chze IEEET N
Ch4o IIEEENN
Ch41
oyl-] 5314 |
chas IIESE
chas IEEETEIN

P 5379 |
ety 5323 |

Cha7 RN

+/- 16 Volts MAX

Chas IEEEERTTANE
Chas IEEEENATI
Chso IEEEREXI
Chs1
Chsz IEEERETR

Ch53
ol 5374

otl] 5315 |
chse IEEZN
oty 2135 |
Chs8
] 0388 |
cheo IICETNNN
Ché1
ol 0229 |
olx]  0.168 |




Dec 1, 1999

Fr,

}ncwwseﬂé -

Beamline Controls VMIE

HPEI313A:0 ADC

Ch16
Ch17
Chis
Ch19
Chz0
Ch21

Ko7l

chs2 IIEEEE
o] 528
ch34 IETAEN
ch3s IEETI
okl 4897
ch37 IIIESIEE
o] 5329
ch3o IIEEETEE
ch4o IIEEENEE
Cha
oiFh 5316
o 5313
ch44 IEET
ch4s IIEECEN
ch4c IEEEZ I
cha7 IEE

141

+/- 16 Volts MAX

] 5299
ch4s IEEINE
chso IIEEFINEN
Chs1
oit¥] 5297 |
chs3 INEECIEN
chs4 IIEEZ N
chss IEEIEE
ohl]  3.346
oy 2140
o] 1382 |
chs9 ICEENN

Cheo IENNEREN
Che?
Che2 PRI
Che3 IERET

20:14:51

"‘? "'| f hac i mescn I

il e
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Dec 2, 1999

Beamline Controls VME

HPEI3I3A:0 ADC

20:32:07

+/- 16 Volts MAX

[ Dec 2, 1999

ch16 IR
ch17 I
ch1e NG
ch1s IR
Chzo IR
Ch1

Cha7 IR

o] 533
o] 535 |
cha4 IEEEN
ch3s IEECEN
chzs XN
ch37 IIEEEN
oukl] 5401
k] 5403 |
Ch4o IIEXTE
Chat
chaz IEEEEEN
ol 5393
ot 5423
P 5395
Chac IIEEE NN

Beamline Controls VME

HPEL313A:0 ADC

o] 5353 |
Ch49 IIEENN
chso IEEEEN
Chs1
chs2 IEEECN
Chs3

chs4 IEETIE
chss IIEEEE
chse IEEEN
chs7 AN
o] 1400 |
o] 0876 |
o] 5383 |
Che1
o lrd 2223 |
ches IIEZCHEEN

|
21:04:39

+/- 16 Volts MAX

ch1c TN
ch17 I
Chie IR
chio IR
Chzo IEEEETR
Cha1

=

Cha2 NI
Chss IR
Chs IR
Ch3s INEEEE
Ch3c IR
Chs7 I
Chss IEEEETEI
Chso IEEEETENN
Chao IR
Cha1 ISR
Chaz NI
Chas INEEERE
Chas RN
Chas INEEET

Chas IEEERTENNNN
Cha7 NI

Chas IEEETCEEN
oEk] 5318
chso IEEIEN
Chs1
chsz IEEIC
o] 5363 |

Chs4 IEETI
Ch55
Chsé

oyl 2128
chss IIEECENN
o] 0330 |
o] 5344 |
Chs1
-] 2200 |

Ch63
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— T Dec 2,199

Chie I
ch17 T
chs IR
Ch1o IR

5 Cheo I
cha1

Ethanol Temperaturs Atnospherin Pressure

7,18 a.51

Shed Tewperature

~0,01

l " IR

||
Dec 2, 1999

PRESSURE READOUT Ethanol Temperaturedtmospheric Pressure
TV asss7a

2
Shed Temperature

CO2 30367 PGl

ETHANE 74341 PSS

ARGON 88511 PS|
Best i ' = 1|

1

i, SCRA L Rl

Reamline Controls VME,
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