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PRECISION LEAK LOCATION
USING THE MARK 1820A
HELIUM DETECTOR

1. GENERAL

1.01 This section is a cover sheet for the Mark Products Model 1820A Helium

Detector. This section is reproduced with permission of Mark Products, Inc.

1.02 Whenever this section is reissued the reason(s) for reissue will be listed in
this paragraph.

1.03 The Model 1820A Helium Detector is a microprocessor driven portable test set
that is used to detect helium.

ribed in Section 000-010-015.

1.05 If equipment design and/or manufacturing problems should occur, refer to
Section SW 010-522-906.
2. ORDERING PROCEDURE
2.01 The Model 1820A Helium Detector may be ordered via the Southwestern Inventory
Management System ({(SWIMS).
2.02 To order additional copies of this practice, use MKTP 081-603-800SW as

the section number.

3. REPAIR/RETURN

3.01 Paragraph 10 describes the Trouble Shooting Guides.

Attachment: Mark Products, Inc.
Precision Leak Location
Using The Mark 1820A
Helium Detector

PROPRIETARY

r use or disclosoure outside Southwestern Bell

Not fo c s
Telephone Company except under written agreement.
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1. GENERAL

1.1 This practice describes the Mark Products Model 3.
1820A Helium Detector, along with procedures

and equipment needed for locating leaks using helium 3.1

in buried or underground pressurized cable plant. The

process is described in this pracﬁce as “heliumization”

of pressurizea cable pldﬂ( \rlg u

1.2 The heliumization method of leak locating con-

sists of three separate steps:

(a) Initial gradient work and/or analysis of com-
puterized pressure and flow monitoring data to

e PSR PP | abimae of than Tanlfa)

establish the approximate location of the leak(s).

(b) Application of helium to the cable.

(c) Precise location of leaks using theModel 1820A 3.2

LIS

Helium Detector.
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Fig.1 - Model 1820A

PRECAUTIONS
The following precautions should be followed:

{a) Do not introduce helium in coaxial

haliterm h
helium has a 'owe:' breakdown strength

(b) Fill onlv as much cable with helium as needed
to determine the location of the leak(s).

(c) Follow established safety procedures for han-
dling gas cylmders.

TOOLS AND MATERIALS

The following tools and materials are required to
locate ieaks using the heliumization method:

{a) Mndol 1820A Holinm Detactor (Fio, 1)

NG/ IVAUECE 204U DTN AUVt 2/

(b) Helium gas (commercial welding grade)
{c) Mark Products Model 526 Portable Flow Rater
(Fig. 2)
(d) Pressure Regulator and adaptor (if required)
for a standard helium tank

{e) Mark Products Model 530 Helium Flow Con-

Thefollowingaccessories areavailable from Mark
Products to make the use of the Mark Model



1820A Helium Detector more convenient and
effective(Fig. 3):

(a) Model 224 Battery Charger, 12V car.

MA AL _ 3 110N NNIEL S LT e D.1s

\D) -‘Viwel 104U OO0 LaITyIng namEbs, DECIT.
(Y Model § B Extoncinn Hoes w/ model 415

A&/ LVIUMUL Vo ALCIIIIVIL 1 VDG VW] LIIVMCE TiJ s~

tribution Block.

(d) Model 525 Helium Application Kit, Distribu-
tion Panel.

Fig. 2 - Model 526 Flow Rater & Model 530 Flow
Controller

4.11 It is essential that accurate gradients of the cable
pressure be obtained and analyzed prior to any helium
location work. Prellmmary gradxents will indicate the
section of cable in which the leak is located. Use the
f'oiiowing guideiines for obtaining accurate pressure

AP 41N £NOM 7AFY QNN BN £

gradients (see BSP 637-410-504 or GSP 637-800-501 for

Aatailal.
Gcuaiisys.

(a) Check at least three valve points on each side of
the leak.

(b) Repeat pressure readings until at least two suc-
cessive series of readings point to approximately

the same leak location.
(c) If any leaks are repau'ea, aliow the cable pres-
aesens 4n cbalilicn amd wnccsmle tha aea diae.

SUIT W Stabl il alilu lcslapu (1) alauu:ula-
(4) Whon the oradiont ic ctable aftor two succoe-

AL/ ATl UIC HIAUICIIL A5 SW@RUIT QI WV U SulLls

sive readings and the leak location appears to be

the same, the cable may be charged with helium,

4.12 Note: Be sure you have isolated the inner and

outer sheath of a double sheath cable before doing
gradient work. If you do not do this your caicuiations
will not lead you to the actual leak location.

42 Underground Cables:

4.21 Underground systems without air pipes:

pproxunate jeak iocation usmg data

‘-lr\m 6‘\1\ rrnmmritarmioad manitasing cuctam ar dasa
Yt uic il Pulclmlxwlutululs ayﬂltlllul uawa

oathered manuallv through field visits, if no com-

SIS ALy PRRVRE 252 VESALS, 22 20 L0

puterized or remote system exists. Use this data to
calculate the pressure gradient.

(b) Heliumize all cables on the distribution panel
which feed the cable with the leak as described in

sections 5 and 6. This will help you find muitiple

PPN | } FUT Pp Sy ) LIy e, PR 1/ )

eaks, especially if your system is “interlaced”.

PANEL APPLICATION \

-’--
NIt ——

Fig. 3 - Other Accessories

4.22 Underground pipe systems without Flow
Transducers:

(a) Analyze pressure and contactor readings to
Py P R A mAS . =2 1 a

determine tne approiumaw lOCd(lOl’l Ul' air 105s

eing tha neintnitte fram vniir anmmistamioad crahla
USLIE UIC PIIiiivuis 11U111 yU U LUL TP UL IL0U Lauvic

PTPQQ‘III'P monitorine svstem.

ASSORRIE AARTV222B B e R

(b) Heliumize the associated pipe system as de-
scribed in Sections 5 and 6.

4.23 Underground pipe systems with Flow Trans-
ducers in the fieid:

An than ne
determine the ap-

from your computerized cable pressure monitor
ing system

(b) Analysis will allow you to isolate the search
area to0 a location between flow transducers, usu-

ally spaced from 3000 to 6000 feet.

{c) Heliumize the associated plpe syStem, asde-

areiland fee Candinmema £ and £
S(TI0EU 1IN SECJOIS O aiia .
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5. CHARGING THE CABLE WITH HELIUM

5.1 Heliumisa nontoxic, inertgas very similarin flow
characteristics to nitrogen and is introduced into a
able in the same manner. Helium is fed into the cablein

POVPNY Py Wrpai, PSS Py PRI SR Y SUp Y

“ P TCCIARES Icialive Ine alr Or muaogen l'lDW

C’i

[54]

.2 Charging Direct Buried Cable With Hellum:
5.21 Buried cables are charged with heliumat the

valve points closest to the leak location on the air
sourcesideof theleak (central office dryers, polemounted
dryers or nitrogen tanks) (Fig. 4)

Fig. 4 - Charging Cables

5.22 The first valve beyond the graphed leak location
may be used as a bleed valve (remove valve core)
during the heliumization process. NOTE: Be sure to

replace tne valve core and aliow su]]!aem time ]07 the nelium

4 aasdl dlan Inmlrarniantl o) mand etcn bn thn nisebnra hobnes hasisrsrses

10 €Xi1 17i€ SEAK POITINS) GTiia TISE 40 sNE SUTJACE UEJOTE ucguudug
leak location with the Model 1820A (Fio, 5). A veriod of one

AR BULIRE SV TR W Bers BisL SVAUMLS AULUIL L pRe /e 3 PR AUNR UR VA

hour or more will be needed to wait from the time the

“bleed valve” is capped. Refer to 5.24 for precautions.

5.23 Helium will appear directly over the path of the

cable at the point the cable is leaking. It is impor-
tant to carefully mark the path of the cable before using
the Model 1820A Helium Detector. Precise cable path lo-
cation can be accomplished while the cable is being he-
liumized (Fig. 4).

5.24 Helium willescape from thecable atleak locations
and diffuse through the soil. It can then be de-
tected with the Model 1820A at ground level without

boring test holes (see Section 9 and (Fig. 5)).

wil 'iﬂ‘*use to the surface i‘hrough loose
ter than through compactea soil. Frozen

alsa clars Ao #ls difhicsne: nfilin Lialieras
RS0 SiOW aowin wnie RifjusSion Oy wne ncsiumm

to the sg_rfang; ALLOW MORE TIME FOR HELILIM

d

DETECTION AT THE SURFACE WHEN THE SOIL IS
COMPACTED AND/OR FROZEN.

5.3 Charging Underground Cable Systems With

Helium:
[ 21 'n halinimizo 1iindararniind cuvctame fond halitim
Soo: 10 ACHUMIZC URGITETOUNA Sy SWENS iI€8G ndaum
from the central office pipe panel or distribution

ITO11T LUIN VILLL PUpE peattl LT QKoo

panel (Fig. 6). When applying helium to a distribution
panel use theMark Products Model 525, Helium Ap-
plication Kit, Distribution Panel (Fig.3). If you

do not use this Kit or a locally assembled equivalent,
some of the cables may not be charged with helium.

i : Y L =t
structures once the svstem is prope l_y charoed

Helium will rise to the top of the manhole structure‘:md
gather under the lid where it may be detected with the
Model 1820A through the lid without removing it (see
Section 8, (Fig. 7)).
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Fig. 7 - Sampiing For Heiium at Manhoie

6. HELIUM CHARGING TIMES

6.1 Hellum Charging Times-Directly Charging the

Cable:

2 44 IATlanem asmealers i Y.

6.11 When applying helium directly to a cable refer to
Appendix A. This chart, called a nomograph, will

tell you the amount of time needed to flow helium to the
suspected leak location. The nomograph is used when-
ever helium is introduced directly into the cable. This
applies to both direct buried and underground cable

types. The nomograph requires the following data:

( ) Total length'(v)f the cable section (TL) from the
helium feed [ point to the “Bleed Valve”. NOTE: If
analysis cannot be accomplished easily due to the

lack of a compuierized cabie pressure monitoring
system or recent field pressure readings, consider
“DL” AND “TL” to be the same, usually the end of

6.12 A second method for determining cable filling

times uses the table found in Appendix B, at the

when the flow in a cable can % establ:shed and the
diameter of the cable isknown. To use the table, perform

(a) Determine the amount of flow in the cable you

wish to charge by one of the following methods:
(i) Observe the panel-mounted Flow Rater in
the central office, or

Adasmssaller mn.
(ii) mManuany read the flow i

a portable Flow Rater (0-21 SCFH is best) at the

Q puilavic L o222 |8 oY Ul

central office distribution panel, or
(iii) Take a manual flow readmg using a port-
able Flow Rater (0-21 SCFH) at the manifold or
bypass location in the field.
(b) Determine the outside diameter of the cable
from cable charts or by manually measuring the

malala Aacantae
apie aiamerer.

C
(c)Find the cable diameter on the left hand col-
umn of the table. If you don’t see the exact diame
ter, go to the next larger one.
(d) Find the flow time for your cable under the ap-
propriate flow rate found in # i above for the
diameter you have established. If the flow into the
cable is greater than 10 SCFH, divide the number
1 or 1 SCFH by the flow rate.
ours ner thousand

a
wwa vav

you want to charge this is done in number of
thousands of feet. The result is the total amount of
time required to flow helium from the entry point
to the desired end point.

1) The cable flow rate at the bypass is 7 SCFH. You
wish to push helium 4200 feet from this reading
point.

2) Cable diameter is 2.35 inches.

3)Goto the line for 2.4 inches in the far left column
of the table.

4) Go across to the column titled “7”. Your flow
time per 1000 feet is 2.24 hours
5) Multiply 2.24 hours v 4.2 (number of thou-

hours. This is the time it will take helium to ﬂow
from the reading point to a point 4200 feet distant
in this cable.



6.13 Direct Buried Cables:

(a) Introduce helium at the valve point closest to
the suspected leak.
(i) Attach a Mark Products Model 530 Helium
Flow Controller to the helium Tank Regulator.
(For more details concerning the purpose and
operation of the Model 530 Helium Flow Con-
trol ler see “Operations Manual Model 530
Helium Controller” supplied with the instru-
ment).
(ii) Attach the “INLET” hose of a Mark Tele-
phone Products Model 526 Portable Flow Rater
to one of the valves at the end of the Model 530.
(iii) Attach the “OUTLET” hose of a Model 526
Portable Flow Rater to the pressure valve of
the system to be charged. If the hose of the
Model 526isnotlong enough toreach fromthe
regulator to the valve on the cable, you may
add additional lengths of pressure hose.
(iv) Set the pressure gauge on the tank regulator
to 50 PSI. The resulting flow into the system will
be approximately 5 SCFH of helium. This will
register on the Mark Model 526 Portable Flow
Rater as approximately 2SCFH (2SCFH of air
is equal to 5 SCFH of helium). THE HE-
LIUM CHARGING PROCESS IS CORRECT
WHEN YOU SEE THESE RESULTS.
(b) Refer to the nomograph, Appendix A, or the
Cable Filling Times Chart, Appendix B, to deter-
mine the amount of time needed to flow the he-
lium to the point of the suspected leak. See Section
6.11 and 6.12.
(c) Remember to allow extra time for the helium/
air mixture to escape from the cables and rise up
through the ground in direct buried applications
(see Section 5.24).
(d) A typical helium tank contains 240 SCF of
helium when full. At a constant rate of 55CFH, a
full tank will keep adding helium to the system for
approximately 48 hours. This should allow for the
successful charging of almost any pressure sys-
tem.

6.14 Underground Cables:

(a) Introduce helium at the Meter Panel in the
central office that feeds the leaking cable. (See
4.21 (b) for details).

(b) Helium will be flowed into the cable in the
underground from manholelocations orriser pole
valves instead of from the central office. This may
save charging time for helium.

(c) Introducing helium directly into an under
ground cable from a central office or field location
is accomplished as outlined in Sections 6.12 and
6.13.

6.2 Charging Pipe Systems:

6.21 Introduce helium to the pipe system at the pipe

panel in the central office. Find the “outlet side” of
the Pipe Panel and flow helium into the air pipe at 5
SCFH as outlined in Section 6.21:

(a) Place the helium tank close to the pipe panel to
be charged. Be sure to secure the tank.

(b) Follow the procedures outlined in Section 6.1
for the use of Model 530 Helium Flow Controller
and the Model 526 Portable Flow Rater.

(c) To determine the number of hours of helium
available from your tank, divide the number of
SCF remaining in the tank (as shown on the regu
lator of the helium tank) by 5 SCFH.

EXAMPLE :

The gauge shows 150 SCFremaining in the tank. Youare
using 5 SCFH. 150 divided by 5 = 30 hours of helium
flow at this rate.

6.22 Helium will travel to the end of a normal pipe run

(approximately 30,000 feet) in five or six hours.
Additional time should thenbe allowed for the helium/
air mixture to permeate the cable system beyond the
manifold points.

6.23 It is recommended that helium be applied to the
air pipe atleast 18 hours before sampling begins to

allow sufficient time for the helium to permeate the

cable system.

NOTE: If more precise filling times for pipe systems are

desired, contact Mark Products at 800/621-4215 (out-

side CA) OR408/732-4600 and ask for Customer Service.

6.24 If you want to survey a complete pipe system,

place the heliumonboth the pipe paneland the as-
sociated distribution panels in the central office. This
allows helium to completely permeate the cables be-
tween the central office and the first manifold location.
If you are charging both pipe and distribution panels si-
multaneously, use sets of tanks, gauges, Helium Flow
Controllers, etc., for each additional panel to be charged.

7. DESCRIPTION & OPERATION

7.1  The Model 1820A Helium Detector is a micropro-

cessordriven portable test set that is used to detect
helium. Pushing the “ON/OFF” switch once turns the
unit on and begins the automatic startup sequence.
Pushing the “RUN" switch starts the automatic helium
detection sequence when a sample is desired. The unit
is designed to withstand the daily abuse of the outside
plant environment. It has a 12V rechargeable battery
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and comes with a battery charger. A protective carrying
case is also provided with the unit.

72 To assemble the unit, follow the instructions pro-
vided with the unit or refer to Mark Products Op-

erations Practicés #001-88, “Model 1820A Helium De-

tector, Operation and Maintenance.”

7.3 To turn the unit on press the “ON/OFF” button
once.

7.4 When the unit is turned on it will start counting
down from 100 to 0. This is the initial warmup
period for the Model 1820A. It will take approximately
20 seconds. The pump in the Model 1820A will work
continuously while the machine is “ON".

7.5 Oncethe warm up period is complete “00” will

appearon thedisplay. The unitisready for use.The
Model 1820A may be left “ON" for extended periods of
time without depleting the battery. Turn the unit off
only when transporting from location to location. The
1820A will automatically turn itself off after 15minutes

if no samples have been taken.

7.6 To check for helium, position the Probe Assembly
in the area that you wish to check.

7.7 Momentarily press the “RUN” button. The
“SAMPLE" lnght will come on and 00 will appear

on the cnsplay The unit is now tal(ing a bdmple of alr/
gas. A “SAMPLE” will take 6 seconds.

7.8 After the sample has been taken the “SAMPLE”
light will go off and the “READ” light will come
on. If there is any helium present a reading, in percent
of helium, will appear and remain on the display until
the next sample is taken. If no helium is present the
display will continue to show “00”. The “READ” cycle
takes 4 seconds. If there is no helium present in the
sample, another sample may be taken immediately by
pressing the “RUN" button. A complete “'SAMPLE” and
“READ" cycle with no helium present is 10 seconds.

7.9 CAUTION! Movement of the Model 1820A or the

Probe Assembly during the "'SAMPLE” or “/READ”
cycles may result in false readings. The Model 1820A
and Probe Assembly may be moved after the “/READ”
light has gone out.

7.10 The Model 1820A Helium Detector gives read-

ings in percent of helium. For example, the read-
ing of .05 on the display indicates the presence of five
hundredths of one percent helium. Once Helium is
detected in concentrations over.99 percent, the readings
are shown in tenths. Forexample, a reading of 2.3 on the
display indicates at least two point three percent but

less than two point four percent helium. If the heliumis
in concentrations higher than 10 percent, the amount
will be displayed in whole numbers. A reading of 11 on
the unit indicates at least eleven percent but less than
twelve percent helium. The Model 1820A will detect
helium in concentrations as small as .01% or One Hun-
dredth of One Percent. Stated otherwise, this is One
Hundred Parts Per Million. It will detect helium in con-
centrations as high as 100%, or One Million Parts Per
Million.

7.11 NOTE: The advanced electronics of the Model

1820A will begin sensing helium during the
"SAMPLE" cycle. As a result, when the "READ" cycle
begins, the LCD display may start registering at a
number above 0.01%. This is a normal condition in the
presence of helium and does not indicate a malfunction.
However, always verify the presence of helium by tak-
ing a second reading in the same location.

7.12 After the unit hasread the sample, and helium has

Tamman A alnnln L. 1 - PRPEE
been detected, the “READ” light will go off and

the “PURGE" light will come on. The “PURGE” light
will stay on until the unit has completed the purge cycle.
This will take an additional 15 to 20 seconds, depending
on the concentration of helium detected.

7.13 When the purge cycleis over and all the lights are
off, the unit is ready to take another sample. Note
that the Model 1820A should not be turned off after

rasr oozl accala Can Cantine 7

Evcly Sanpic LyLlC OCT ocLuon 7 5

7.14 TheModel 1820A Helium Detector hasarecharge
able battery If the battery is low a “LOW BAT”
will appear in the upper left corner of the display. The
unit will not function properly once the “LOW BAT”
appears. Recharge the unit as soon as possible. The
battery charger will automatically discontinue charging
when the battery is fully charged Under normal oper-
d(li‘lg COi‘lulllOﬁS, the unit will cyc:e ﬂ"li'\')uguuut a nor-
mal work day before a recharge is necessary.
NOTE: Itis recommended that the unit be recharged
as soon as possible after every day's use. The Model
1820A will operate in a LOW BAT state by plugging in
the battery charger and turning it on. The set will run on
direct battery power or from the charger, if necessary,and
may be left plugged into a power source indefinitely
without damage to the unit.

8. LEAKLOCATION
8.1 Buried Plant:
8.11 Carefully follow the procedures in Sections 4, 5,

and 6 before using the Model 1820A Helium Detec-
tor. Thoughtful preparation is essential for success.

Page 6



8.12 Locate and mark the cable path in the projected
search area.

8.13 Under normal circumstances, no probe holes are

AL 3_11 n ~ mesen

V1IOU€l1 104UA. 1 I TUUUCI C llthtlUl LLup 15 pradl ouc
ground directly over the path of the cable d-..rmg the
" A LEII

8.14 Samples should be taken every 3 feet or less over
normal soil.

8.15 Samples should be taken at intervals closer than

Loenr £ant 2ea nmcmacnnnbad ne Conman anit

Illrt:tf ICCL 111 LUlllleLlCLl Ul 11vLci Wl}

8.16 For extremely hard or frozen ground punch holes
approximately 6 inches deep to make it easier for
the helium to be detected.

8.17 Holes may also be needed at curblines or at road
expansion joints to help helium rise to the surface.

8.18 When helium is detected, continue to sample the

adjacent area until you determine the highest con-
centration of helium. This location will be directly above
the cable fault. DONOT DIG UNLESS YOU OBTAIN

—— y—— e d > 2 w—wn vy

SEVERAL POSITIVE READINGS!

8.2 Underground System:

8.21 Carefully follow the procedures in Sections 4, 5,
and 6before using the Model 1820A Helium Detec-
tor. Thoughtful preparation is essential for success.

8.22 Ifyouaresurveyingacomplete pipesystem, begin

your sampling at the central office vault. It is
advisable to check the central office vault plugs and
other plant before proceeding with the outside survey.

8.23

@
N
&
o
o)
Z

OVE MANHOLE COVER!

(a) Turn on the Model 1820A and insert the exten-
sion tip of the probe through one of the holes in the
manhole lid.

(b) Take a sampie as outlined in Section 7 and

I'E(.UI'Q your lll lumg::

(d) Procc;e—d— t-o- the nex anhole

8.25 Surveyall of themanholesin your projected search
area in the same fashion as 8.24 and record your
findings.

8.26 Return to the manholes with the highest percent
ages of helium readings.

(a) Enter these locations following local safety

pracuces and search for ieaks usmg the Mark

) » VP PROENY
Products Model 1805 Multisonic Translator/De-

tactor. ( F‘:o R).

(L= WiV R )

(b)Ifno faults are found in the manhole, check the
ducts using the 1820A.

(c) To do this, remove the collection cup from the
end of the 1820A Probe. Replace it with the Exten-
sion Tip. Insert the probe into the duct a few
inches. Temporarily seal the duct and around the

o oe Tak anny
probe using rags. Take a sample and record your

findinos, Re careful that the onen mnhp tin does

aaidnaazi LT SRIC ey sees e U (AL

not become clogged from dirt, mad, or water from
the duct. Examine and clean the probe tip, if nec-
essary, after each sample.

Fig. 8 - Verifying Leak Location

8.27 When helium is detected in a duct the Mark Prod-
uctsModel 1801 Underground Duct Probe may be
used to establish the exact location of leaks between
manholes. (Fig.9)
8.28 If pressure leaks are NOT found in the manholes
or adjacent ducts, the pressure leaks may be in
riser cables or plugs of riser cables. Be sure to check this
plant if you do not find helium indications in the man-
holes or ducts.
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Fig. 9 - Using Model 1801 Multisonic Duct Probe
to Find Leaks In Conduit

9. REFERENCES

9.1 The following are reference to Mark Products
Publications describing the operation and mainte-
nance of various tools mentioned in this practice:

-t s Dauantlanne
I 1atClited,.

MARK PRODUCTS, INC

AVALRANAN & Annsas 2NN

Model 1820A Helium Detector

Operations Manual
Publication #001-88
November, 1988

MARK PRODUCTS, INC.

erations and Maintenance
Publication #003-87
September 1987

MARK PRODUCTS, INC.
05 Mulitisonic Transiator Detector
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10 TROUBLESHOOTING

. TROUBLE SHOOTING GUIDE
CONDITION PROBABLE CAUSE = REPAIR PROCEDURE
“LOW BAT” "E 10" indication 1. Battery discharged 1. Recharge Battery

“E 15” indication
on LCD Display

Pump Failure

il f

Unit will not turn on

LCD Display stops during
start up countdown

-—h

. Clogged system
2. Processor malfunction

—h

. Clogged system
2. Battery discharged

. Battery discharged
2. Processor maifunction

) b

SNy SR o=

attery discharged
logged system

B
.C

N

1. Processor malfunction

-—h

-l

SRS

see section 3

. Inspect and clean Probe
. Restart unit 3 times. if

, T P,

condition does not ciear,

. Inspect and clean Probe
. Recharge Battery

. Recharge Battery

e MAncl, Deadssnt
Of miark F7oGUCS

. Recharge Battery

2. Inspect and clean Probe

-

. Restart
. Call qualified service agent

or Mark Producis

Unit wiil not respond 1o 1. Processor malfunction 1. Restart unit by uging a
Switches. Will not turn off or small pointed instrument
respond to Switch commands to push the reset button
located in the small hole on
the left side of the unit
below the strap
Mode! 1820A Helium Detector

FAX: 408/245-8236
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axis | N\ -
3. Draw iine connecting poinis @) ! \ —
and ) ‘ \ —
e \ N\ ™10
4. Locate TL on left vertical axis. i AN —
5. Draw a line from point @y thiough ! \ :
the intersection of the line connect- | — \ —
ing@)and@and the fixed diagonal 1 R N\ —
line to intersect the right vertical axis. 1 —— N\ —
6. Read waiting time from the right -! Mark Products, Inc. \ _
vertical axis. | 575 N. Pastoria Avenue \ —
' Sunnyvale, California 94086 \ —
H 800/621-4215 Outside CA N\ —
R _ 408/732-4600 \ E
9 ‘l FAX: 408/245-8230 \L:
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ABLE
ETER
N INCHES 2 3 7 8 S i0
1.0 2.73 .68 39 34 .30 .27
1.2 3.92 .98 56 49 44 .39
i.4 5.34 1.34 .76 .67 .59 .53
1.6 6.98 1.74 1.00 .87 .78 .70
1.8 8.83 2.21 1.26  1.10 .98 .88
2.0 (1090 121 1.09
2.2 147 132
24 1.74 157
2.6 . 205 1.84
28 .34 237 2.4
3.0 N 273 245
3.2 .S 310 278
3.4 8 350 3.15




