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* INSTRUCTION MANUAL FOR UCRL PORTABLE VAPOR DETECTOR MODEL IEPS

Co 8o Presenzg

A . OBJECTIVE |

Deyelopment of a‘séfety monitor highly sgnSitivg to mercury (Hg) vapers,
stable regardless of line variations between 100 and 140 volts RMS;'and yet
simple in operaﬁion thus avoiaing intefference‘with normal working habits of

personnel.

The instrument is based on quantitavé, not‘qualitatives messurements and should
: : ) - C :

not be considered in any sense an analytical type detector, A list of vapors

detectable with this instrument are shown in the section called Detectable:

Vaporé9

As the priﬁe purpose is the detection of Hg vapor, and to avoid confusion, all
reference from this point on, unless otherwise stated, will be based on Hg

vapor concentrations.

. THEORY - OF OPERATION |
A1l suﬁstances absorb light at some region of the Speétrum, If a spegtral
region exists where a vapor has a high absorption and the di1uant 8 high
transmission, the concentratidn,gf tﬂe vapor can be measured in terms of light
absorbedo "The ideal insﬁrument wouid be one using avmonochromatic source of
light of wave length corresponding to the maximum absorptiqn of the vapor and
- minimum absorption of the diluent and a highly seﬁsitivé and stable light |
measuring device sensitive onlj to this wavé length, The operatioh of_this
detector is based on the Beer-Lambert law which states that the light ab-
sorption.depends on the distance traverse& and the‘molar concentration of

the light absorbents - - .

w
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PHYSICAL DATA

The PortableVVéporungtector Model lEPSViQ_desigﬁed to indicate small concen-
trations df‘#gpgf“yhi¢h provide various degrees of opacity to ultra-violet
light, 'The instrument is specifically intended for vapors having a strong
absorption in the 2537 Angstrom region of the spectrum, |
Eguipment- .
Model 1EPS is éupplied with the following equipment and spares
1 UGRL Model IEPS Vapor Detestor
2 50 ft. 3 conductor A C Power Cable
1 7 fto 3 condustor A C Power Cable i
1 Collapsible Hand Probe with 5 fto of 1/2 inch Rubber Hose
'1: ‘Spare Stalnless Steel Vapor Chamber |
6 Spare Neopren@ Vapor Ghamber Rlng
3 Spare Rubber Hose Clamp |
: _2} Spare 935 Phototube ,
‘1[ Spare GE ATA/I Germieidai Lamp
1 Spare GE 47 (Brown Bead) Pilot Lamp |
1 'Spare 5692 or 6SN7 GTA Bridge Tube . -
1 Spare GE 58G827 Ballast Trensforner
Power " |
115 Volt, 60 c&éle>power>sourcé.re§uifedé. Totai coﬁéuﬁpti§n 195 wattse
Three conductor cables are supplied in order to malntaln unit at gr@und
'potentlalo In view of the possible safety hazard 1nvolved care should be
tagen to_check_pow§; source ne@epta@le o establish eevrectly grounded

R

third contact,
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(3.2 milligrams equals 78 percent of full scale)

X 10 'U1tra=senéitivity (0 - 0.1 mi114grams
Hg per cubile meter) |
(0.1 mllllgrams equals full scale)
.Functionéz
| Awm Audio Pulsed Tone Alarm. (This is
pormally adjusted to opérate at the
toxic limit for Hé %aporo J.1 Mg of

Hg per cubic meter)

EXT Indicator voltage for external
instruméntationof}For remote operation -
requiring long wires, some form-of dsco

amplification should be providedo
* OPERATION
See Figure 4 for Central‘Layout} B f-'

To start the Vapor Detector; cénﬁé@t 8.Co cord to'outlets set Selector Switch
() to X 1 and turn On - Off Sw1teh (G) to ON p031tiono Following an ap-
proximate 30 second warm up perlod the Neon Power Indieator Lamp (E) will _
light'. With Lamp (E) 11t depress the Uovc Start Button (F) (blue dot) and

-~ hn 1d for appPOX]ﬁately 4 seoondsg then release, While the U.¥. Start Button
(F) is depreSSEd the Uo v. Pilot Lamp (A) should operat@ at approx1mn*oiy
one quarter of normal brllllancyo The reason belngo_ During the U.V.. warm

up period 120 MA is drawn by the G L4/ fllamentsg when the'push=button is
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released this current deéfe@ées ts'gQ MA which is the rated gas disqhargé cur-
psnﬁ ?quigsd £9 maintain ths mercury.afc;: Thereque'the U.V. Pilot Lamp (A)
is a_perpetual monitor of the‘ﬁaqu'detesﬁsr ultra=violet source, It should be
notedg unless ﬁhis indicator lsmp isseﬁergized the instrument wiil not funection.
With the U.V, Pilot Lamp glowing, théfunit should be allowed to run for ap-

P;prox1mately 5 ‘minutes to allow the G 4T4/1 to gain some order of stabllityo

',_Follow1ng this perlod the Zero Set (D) should be set for zero deflection of

the mlcroammetero Following this adjustment depress the calibration push-
button (B) (red) and rotate Calibrate Control (C) (red index) until the mi-

croammeter reads full scaleo

It is advisable to repeat the Zero Set'and Full'Scale Calibrate adjusﬁments
beforenﬁsing instrument. With these preliminary adjustments.completed; the
Vapor Detéctor is ready for vapdr medsurements;

CAUTION :

Do No'r USE‘THIS‘INSTRUMENT UNTIL_'I‘HE VAPOR SAMPLING CHAMBER HAS APPROXIMATED |

BRI AMBIENT TEMPERATUREe. If this préeaution is- not adhered to, condensatlon @f

Hg vapof'may take place, thus contamlnatlng,the Sampling Chamber thch in

tufn‘will produce inaccurate results.

X 10 POSITION, IF THIS IS NOT OBSERVED, SERIOUS DAMAGE TO MICROAMMETER MOVE-

MENT MAY EESULT,

'CIRCUIT ANALYSIS

%

-,Power Sugglx

‘ '_ The prime purpose is to supply a regulated voltage source to maintain G 4T4/1
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and VIVM circuits in a stable mannerslfegardless of‘line variations fromblOO
to 135 volts»RMSo This seotion is typical of standard voltage regulated power
supplies and should not require further explanationo'

G éTégl UoVo Source

The circuit functions on a basis of fllament pre«heaﬁ and inductive _surge fire
ing. The U.V. Pilot Lamp () is used primarily as a G 4T4/1 operational in-

_ dicators In the event of equipment failure this light may also be used to es- |
tablish whether B voltage is available» provided of course, the G ATA/l is - |
operating. The normal life of this bulb is considered indefinite. However,
in the event that failure occurs &n the U.V. light source section, an in-.
spection should be maaé.fifst to establish'filament continuity, When re-

placement is neoessary use a'#”40ma or # L7 (brown bead) pilot bulbe

‘Vaouum Tube Voltmeter

A standard bridge type vacuum tube voltmeter cireuit is used for quanti: ative
measurementso It should be noted R15 is used to balance mlnor plate current
1rregular1ties when replacing the dual triode VIVM tube (5692 or 6SN7 GTA)
Bridge Lnbalance is measure& in the oathode circnit. The_Calibrate Push=
button (B) (red) is used to calibrate the microammeter'for maxinum deflection,
This is aocomplished by settlng Seleetor Switch (H) to X l Sen31tivity and |
adjusting Calibrate Control (C) (red index)o ZerovSet (D), of oourse, is
used previously to zeroize instrument oorrectlyov Gorneet'sequenoe is listed

CAUTIONﬁ; ALWAYS set Seleetor”Switchw;amw;“_”“ﬂ

in the section,'Operationo

when oallbratlng 1nstrumento ; this switoh is_ left on X X 10 Sens1tiv1tl pos

gible mieroammeter damage_ma _resultp

Audio Alarm

With Seleotor Switoh sot o AUD p031t10n3 a predetermlned concentration of
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vapor (Set Screwdriver Adjust R 9,‘marked AUD, mounted on chassis) will ener-
gize RE-1 and interrgpp bias yolpége of Pulser Tube (V 9), this in turn cen-
trols RE=2_in Plate circuil of thyratron and keys Audio Qscillator kV 8)
whieh energizes speakere |

Chamber Contamination Switch

I Vapor Chdmber is euspected of contamlnation by Hg, the instrument shculd be

' ?:i:adgusted for Zero Set and Full Scale Calibrate in the normal manner, S-3 (Cennf

tamlnatlon Sw1tch) should then be, turned off, stopping Vapor Blower (Bml)- Ir
the chamber is’ contamlnated W1th Hg the microammeter wlll show a definite pos-

'1t1ve deflectiono .

CALIBRATIOV OF X 1 AND X 10 RANGES

Hg Calibratlon - X 1 Range

Hg Calibratlon of X 1. Sen51t1v1ty Range is not necessary under normal operat~-
1ng condltlonso If an accuracy eheek is de31red the instrument should be

placed in an aree where the air 1s fresh and devoid of contamlnatlng vapers,

- emoke, ete, A smal], stoppered flash of Hg (femperature to be at twenty de=

grees centlgradeo) w1th neck 0f suffiélent diameter to allow convenient in-

~ sertion of Rubber‘Sampling Hose, ehould be readied. After rout;ne adjustrents
(Zere Set and Fﬁil Sealé‘Calibréﬁien) have-been mades the actual Hg Calibration
on X1 Range meﬁ be performedo Upon relea31ng the etOpper, the Sampl ng Hose
should be’ held within one quarter 1nch of Hg surfaceo FolloW1ng this pr0m
cedure a readlng of 78 (plus or mlnus a 2 percent movement aceuraey) should
resulto_ Do not allow Jampllng Hose to toueh Hgo If this is permitted; & con-
-taminated hose results causing inaccurate measurements . In case of asciden~
tal contamlnatlon, the affected portlon of the hose should be destroyedo

’ CAUTIONo ]

UNDER_NQ CEGW&STMGES AT‘TEMPTH

CALIBRATION GHECK WITH RANGE

SWITCH IN X lO-POSITION. o




- - UCRL-1853

Calibration = X 10 Range

As the X‘lQ Range is a sénsitivity mﬁitiplier, no Hg methods are necessarys
Fol;gwing routine adjustments (Zero'Set aﬁd Full Scale Calibrate, with Range
- Switeh in X 1 pesition), rotate ZerovSeﬁ'(D) cloékwise until the micrcammeter
indicateq a deflection of :xactix ten diviéionse Chango Range Sﬁitch to X 10
p051t10n and a full scale deflﬁctlon of the meter should resulto If this
reactlon does not oscur rotate Serewdriver and adjust R 8 (marked X 10, on
chassis) to obtaln it. Upon completlon of X 10 Sensitivity Callbratlon, ‘the
Range Switch should be returned to X 1 Range and the microammeter restored to

zero deflection.

Audio Calibration

This is a Toxic Limit Alarm, and as sueh the circuit is calibrated to function
with vapor den81tles of 0,1 milligramg Hg per cubiu meter (10 lelSlonS de-~ |
flection X 1 Range or Full Scale deflectlon X 10 Range) A check for Operat;on
may be. obtalned by offsettLFg Zero Range switch over to AUD p081t10ne if-pr6~
perly callbratod, Pulsed Tone Alarm W111 now commence Operatlon. Following ‘

this check the 1nstrument mey be considered'ready for service,

STABILITY (UNIT WARM UP FERIOD)

Short Routine Checks

"

For routine checks the Vapor Detectof should be subjected to a 10 minute warm
up period. This allows the U.V, G 4TL/1 and assoeiated‘ﬁubes tc approach

working stability. o

Continuous Service
If continuous remote external operation is desired a warm up period of 6 hours

shduld be observed. As the precision of the Vapor Detector is governed by a
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sengitive bridge circuit; this length of time is required to allow circuit con-

stants to attain a consistent operating‘tempefatureo

DETEGTABLE VAPORS
While undertaking vapor measurements in the field, extreme preczutions should
be taken to see the following conditions do not exist., If they are present; the
'xtf;bﬁéfé%orrspPUJd'bevébgnizéntiof the fact in as much as this matter could have
an appreciable effect upon vapor measurements'being'attemptedo' The conditions
ares
Smoke
Dust
- Fog
Dzone -

The Vapbr Detector is sensitive to vapors of the following substances; listed

below in descending order of magnitude,

Positive Deflection Moderate Deflection Siight Deflection
Isopropyl ether ‘Neptha Carbon tetrachlorids
Tetraethyl lead Xylene - _  Nitromethane

Pyridine © .. Benzyl alcohol : Tetraethyl gasoline
Benzene = . Aniline : Dichloro benzene
Mercury¥®* L o - T-butyl hydropertoxide -
Diethyl acetal ' Butyl bromide

Acetone Carbolic acid

Toluene - ' T-tralin

I1luminating gas . ' _ Turpentine

[T

- * See Figure 5 for calibrated curve.
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