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1.6 DREADWEIGHT TESTING, iINTRODULCTION

The deadweight tesier i one of the few instruments that zan be used 10 genarste
pressure in terms of the fundasmental units of force and area. Since only the fundameantal
units of force and srea zre involved for messurements, the deadwseight tester need not be
continyously refersnced 1o another pressure instrument for its catibration acouracy. Dead:
prsinhit Testers are thus considsred mrirnsry Bharstory pressurs standards.

Constryction of deadseslaht testers varles 85 to the methads of loading weishts, retating
or oscilating the plston o reduce Iriction, and the design of the piston and oylinder. The
Mansfield and Green Preumatic Dead Weight Testers employ s uniquemethod of operation,
{lean, dry air of nitrogen 5 supplied from a built in flow regulater to an equatizing snnulos
and from therg under the bell to the cutout port. The ball, with welght hanger and waights,
flosts gn g film of air.

1.1 CORBECTION FACTORS

it is chyvipus thet error In pressure determihations can resull from any uncertainty of
e mass of the losding weights and from the messurement of the sfective ares of the ball
and nozzie. Other sources of ercor may nol be so gastly recognized. Such sources include the
air buoyancy of the waights, gravity, thermal exgansion and glastio deformation of the ball
ared nozzie, and the air heads involved, Al of these corrections with the excention of locai
gravity {exeept whan specifisd), thermal expansion, and alr head have been corrected on the
testers as shipped by Mansfield & Gresn.

The following technigue §s suggested to compute corrected tester putput pressurs
readings:

A, Gravity

The value of jocal gravity cen differ by more than 0.2% at differsnt lgcations in the
Unjted States. As pressurg s defined a5 “{orce oer unit area”™, ihe mass valuss must he
converted to fores values. To accomplish this, the acceleration of gravity must be wed. The
acceteration of local gravity may be determined by having a gravitational sunmy mads of the
locsl aree with a gravimeter or by contacting the National Ocsanic and Atmospheric Admin-
isaton, U8 Department of Commerce, Onee the local value of gravity Is known, the
pressura may e corrected using the following enuation.

)
o o A PN
Whers!
Fry = tester outpol pressure corrected only for gravity
&~ local gravity
Gy — gravity value for which the tester iy colibrated
Py~ oressure valug of weights apolied




8, Temperature

i the coefiicient of expansion of the ball and nozzle is pousitive the effective ares will
incrazse with ncrepsing fernperature resusiting 0 a corresponding decrease in pressure, Cor
rections can be made ysing the fallowing formula,

_Pg
BT LT E % 105 IT.2390)

Where
P = Testar output pressure corrected Tor gravity and tempergture

T = Ambient temperature [0}

. Air Head

When pressurized, 3 correction is required only when the gags height or reference plane
of the unit belng calibrated 1s sither higher or lower than that of the praurmade tester. The
reference plane of the pneumatic testers 3 at the top of the nozzle. Heights above the refer-
ence plane are negative, while heights below the reference plane are posftive. Corrections can
be mage using the following formula,

Pa=Pril+Hx284x 1075

Where

H o= Alr head {inches?
P = Tester output pressure corrected for gravity and temperature
P A = Testor output pressure corrected Tor gravity, temperature, air head

SECTION 1.2 RECOMMENDED RECERTIFICATION PROCEDURES

1.0 INTRODLUCTION

Ali deadweight pressure testers produced by AMETEK, MANSFIELD & GREEN PROD-
UCTS are tested and Codifiad in the M & G laboratory for acouracy of pressure produced, with
results fraceabls fo the Natlonal institute of Siandards Technology.

This accuracy can degrade with wear resulting from continued use andfor accidental
damage. AMETEK, MANSFIELD & GREEN PRODUCTS recommends all instroments be pa-
dsodically retested for acouracy o pressure produced, Tealers retumed 0 AMETER, MANSHELD
& GHEEN PRODUCTS will be “ested and felcertified for acourasy fraceable to NIST” or
“tested and (elcediisd with dats furnishied traceable to NIST™ i fosier is In operalie condl-
ficn.

1.2 FHEOQUENCY OF RECERTIFICATION

Fregueny of repertification of s pneumatic deadweight tester is s precoutionsry measure
et b underteken by sach user to assuse that the device s functioning acourately pnd has




pret worm in such a way as to produce imaccufate pressure. Many different Tectors can con-
iribute fo malfunetion and weer. No standard period of recortification & appropriate for
gvary application, If the device Ts used for portable service i dirty or dugty envirorwnent,
frequert recglibration Is eppropriate. Tnfreguenty used instrumments used only under labar.
story conditions need by calibrated enly infrequantly.

8 & 5 has found that the input flow rate 1o the tester for spscitic outpot pressuras is
the best measurs of operstion of the teqter. A flow meter capable of reading in Standard
Cubie Feet per Hour is olsoed in the input line prior to the tester. The fester i oyolad
through several eutpug pressures within the rangs and the How rate noted, {f the flow rate
for a given prassurs chenges sigmificantly, wesr or matfunction is indicated,

Farmal recertifioation should be done gt regular Intervals by cross-flogting the tester
within a pressure isboratory. M & G Laboratory can provide zctust performance data which
includes the effective operatine arga of the ball ss well a5 the mass of sach weight.

M & G suggests that users with unknown history of usage with pneumatic deadweight
testers constgder conducting flow rate tests monthly sod haye the testers recertifiad annually,
This snnual recertification should include the performancs dota. As the user accumuliates a
history ofF ussge and waar, the rseeriification evele gan be adjusted accordingly.

1.3 MATERIAL NECESSARY FOR BECERTIFICATION

The entire wester and weight set must be returned 1© 8 & G for recertification.

1.4 PACKAGING INSTRULTIONS
All parts returned 1o M 8 G must be sscursly packaged 1o preclude damage In shipping.

Testers should be returned in thelr normal veses and the cases peckeged 1o
pravent demage in shipping Weights should be individuaity packaged in such
a roanner o prechude shipping damege.
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20 MODEL RK PNEUMATIC DEADWEIGRT TESTER

2,1 MODEL DESCRIPTION

The Mods! HY Taster is a saﬁ-{égﬁiaﬁﬂg. p{?fé"iﬁf"f PTEssLfe Standsrd with a pressure
capaciyy to 300 PSEG. Twis instrument operates on the dead weight principle using only
fundamantal units of Yoroe and area. Prassure squals e WEIGHT force divided by the affect-
ive arga of the ball

The Model RX Tester contains an integral woight storage compartment for ranges
to 50 PSIG or squivalent within, the cast metal base which houses the workings of the
instrument, An extra welght storage case is peovided 1o house the 50 PS8 ang 400 KPa
siglohts, This instrument is aveitable with accuracies of .015% (0285 bptaw 1 DS and
D15% a1 1 P8 and abova] and 025% and 05% of indicated reading with stainless steal
weights. Standerd madet testers and weights supplied with each instrument are tabuiated on
Tebls 1.

2.7 ASSEMBLY AND SET UP INSTRUCTIONS
A, BALL and NOZZLE

Chaok the ceramic ball and the nozzie for cleantiness, Caretully remove the norzle by
pulling it upward while twisting it 1o overcome B@ friclien of the O ring seal. Cup one
hand over the kop {beveled end) of the nozzie 28 DUBN rom the battom of the nozzle
o remcve the ball,

I the ball tends to stick when belng inserted, D0 NOT FORCE 17 g0 this may cause
serious damags to the nozzle. Never scrape the rozzle and associated parts with a hard
abject or use anything that is abrasgive or that will remove meterial from the pars. It is
recommended thar the Bzl and norzle be frequently cleaned with » residue free soivent
sunh as freon.

It is also recommended that the ball and nozzle b kept in place at all times, excent
whan necessary fer cleaning, This helps to prevent <irt from getting into the ball and
nozzie assembly.

B, LEVELING

For proper operstion, the tester should be placed 00 @ support that is solid and free
from vibration,

Leveling i% accamplished by adjusting the 1wo Teveling sorews on the end of the testar
hiase which is on the oporators left when Tacing e aperating valves. The third foot,
on the right end of the hase, is an adjustable pivot. A BUls eye leye! is mounted on w0p
of the tester. This level has been carafully adjusted at the factory,
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TABLE 1- MODEL RK PNEUMATIC DEAD WEIGHT TESTERS

MINIMUM

RACIEIEL. RANGE WCREMERNT WEIGHT 8ET
AR DOWE-53 41087 Hal 7 0 Tabie 25
R IOOWE-$S A4 Hold T T Talis 24
RE-BOUWE-SS 454 HaO T Tobie 24
FRLIGOWE-85 3-1714% pHp0 T g0 Tabie 24
B SHENC-S5 2618 HaO 7 Ha Tabste 28
AKEL-GE 151 PRI 1 P51 Table 28
BEID0ES 1151 B51 1P Tahle 28
FELPHEE 1.301 Pal 3PS Tes 28
HEA00:58 ©1.3071 Pa 185 Tobie 28
R ZR0R-5S 1211 kife 1 kPa Table 20
RK-400N-55 1417 kPa 1 &P Tahis 20
RCA00N-53 1811 kPg Y kP Table 2C
RK1I00N-33 11211 &P 1 %Pa Tobie 30
R 00055 12011 kPa 1 kPa Fabte 70
AK-S0CH 55 10510 £ Ho0 16 GM 120 Tz 20
S ABENCHA S A0 O HaD 10 81 Ho O Tatzia 70
RESOOOTMSS I I0 03 M 10 CM HyO Tabsla 203
R IO000M-55 103010 CM H=0 0 OM H20 Tahle 20
RE40800M -85 $GAD0 O Had 10 08 HoD Tatle 20
APTOOHS5 11137 HG 5.7 HG Toble 2E

4314 Mo VRS0 Tanle 203
RKA00NE/A0-55 1.3 P& 1 P51 Tente 35
REI8-55 B3 BAR 51 BAR Tabts 2P
Pl A8 53 -8 BAR 01 BAR Tabte 2F
RKLE55 018 BAR 41 BAR Tabie 26
RE-178.55 117 aAR 01 BAR Talpe 2F
EPSIEY D140 BAR 8% BAR Tavie TF

TABLE 2A — MODEL BK PNEUMATIC DEADWEIGHT TESTER
Pragsirs in inches of Water @ 20V O

MODEL {:ﬁﬁxg;;;ggﬁki WEICHTS CURRISHED PER PRESSURE INCREMENT

HUMBER Grcires of Hp0) TUE 127 Wl [ FT 0 10 HEgD |07 a0 | 5OV HaD | 1057 Hy0 | 2007 e 500 M0
¥ IO0HT.E5 47 Hal ¥ 2 1 ]
BC-Z00WE-55 4° Hal ] 2 1 ( 2 o 2
RE-S00WC-58 A7 Hol 1 2 1 1 2 1 1 2
PR IHEWESE 47 Hals 1 2 3 1 2 1 1 2 3
AR OIS 47 D 1 2 3 1 3 1 3 2 2
Fary M K.2084 CFOET1T KRI05T2 | KI08ET | R2056-1 | KOUSEE | KO0S8F | K-3050.3 1 G208 | K2061-4

= Caliration to 5OF per AGA Standerds s maiishis on speciel rder.
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TABLE 28 — MODEL RE PNEUMATIC DEADWEIGHT TESTER
Pressure in Founds par Square Inch

MODEL WEIGHT WEIGHTS FURNISHED PER PRESSURE INCREMENT

i - CARRIER § BALL I " ¥ SR S P
NUMBER B 1PS1 | ZPSE 5251 1west | oznpsl | os0psl
AKG058 1 P51 1 2 3 2 1
RK-H0.83 1 Pt 1 z 3 2 1 1
FRZ00-58 1 P51 3 7 1 z 1 3
AK-3DGRS 3 P51 1 z 1 7 1 3
Pare usmber 2088 205090 1020801 | KO060.6 | X061 | K.2065-1 | Ko0E2a

TABLE 20 —~ MODEL RK PNEUMATIC DEADWEIGHT TESTER
Pregsure in Kilopascals

WEIGHT WEIDHTE FUSNISHED PES PRESSURE [NCREMENT
MODEL SABRIES & BALL _ eopocseseocaneeas - . . - -
HUMBER . 1Py | 2P | 5¥Fa WKPs | 20KPa | 5OKPs | 100 KPa | 200 KPa | 400 KPa
RK.ZB0MN-85 T KPa 1 F: 1 i 7 T 1
RI-S00M-58 1 K8 3 3 1 1 2 1 1 T
H¥.800N-55 1 K¥s & 2 KPa 1 z 1 1 2 1 1 1 1
RR-1200N-55 1 P2 & 2 EPs 1 2 1 1 F: 1 i 1 2
HECOON-E5 {kéa 5& W KPa 1 Z i 1 2 o 1 1 4
Fary Mymber 0672 KA2054-3 | K-2088-3 | K055 | K-2060-3 | £-0080 | K20E15 | K2081£ | K-20652 ] KE082-3
TABLE 20 — MODEL RR PNEUMATIC DEADWEIGHT TESTER
Prassure In Centimeters of Water @ 209 ¢
MODEL WEIGHT WESGHTS FURMISHED PER PRESSUAT INCREMENT
BRIMBER Qﬁ?@?g@ﬁ‘ 15.0AHLS 20 Sain BOCELD (100 CMIL0 BeoNERG AP PR
RE-EG0CMSS 10 CM Mo 0 1 2 3 1 3
RI-1000CH-53 10 CAt HoQ 1 2 1 2 3 1
B-P0O000M 55 10 0M 10 1 2 1 b T4 1 1
CIUCMSE] 10 OM 0 1 2 1 2 1 1 ¥
BK-A000CMSY 10 CM HaO 1 2 : 2 1 1 2
£ Parc Mumber Kopea-1 RO0004 | 00504 | KI080.6 ] KO0ED7 | K-20865 | 20618 | K20619

TABLE 2E — MODEL BK PNEUMATIC DEADWEIGHT TESTER

Pressure in toches of Meroury @ 20 ¢

MAODEL WEIGHT WEIGHTS FURMHSHED PER PRESEURE INCHEMENT

mumsga | PREGERS R TN T g | mvwg | ioHg | 206y | B Hg | 10 Hg | 20-Ha | 507 Mg
FRSTENER 1 g 5 : 1 i 2 i § 2 ¢
Fars Musmiser K2y K2057-4 | K2067-0 ] X20606 | KO85 | K-9088-4 | 120602 | 10600 | woeste | Kaonsd
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TABLE 2F ~ MODEL RK PRNEUMATIC DEADWEIGHT TESTER

Frassure in BARS
SHEDEL WEHEHT WEIATIE FURIIRHED PUR PRESSURE NIRRT
MU ER m‘ﬁizgfé@f&% BIEAR | OZPAR | DEBAR | IDBAR | FOBAR | SDBAR | 10 HAR [ 20BAE | 408AR
F2B-88 01 BAR z H % z % 1
RICAR-5% 01 8AR ¥ 2 1 7 z H i 1
FEE 55 b1 BAR 1 2 3 1 z % % 4 3
R¥STB5S L1 RAR 1 2 4 i z % 1 H 2
SE.IDR-55 01 BAR b % f 1 ; 2 3 % § 4
Barr Blemiger K-2084-7 £o2088.9 1 K20883 | K2088.7 1 K20583 | RO20601 | a05T6 1 20815 | K20867 | K20823

TABLE 20 — MODEL RK PNEUMATIC DEADWEIGHT TEETER
Pressure Ranges in Inchies of Water at 20° C and Pounds per Square Inch

MODEL HEIGHT WEIGHTS FLIRNISHED PER FRESSURE INCREMENT
_ CARRIER B BALL o e - -
NUMBER (thches gf Ry |V H20 127H30 BT HRD {1 907HRO 207 HaO | 507 HgD | 00 Hp0
BRIDOWERSES 47 HyD LR - 1 1 Z 1 2
A;'"‘::s: vaf 7120 ?ﬁ:viﬁﬁ_?‘vi i K-Z0854 1 £.3084.2 | K20B8-1 | K-206548 Kﬁiﬁﬁ_%»& L Ceiliv S
155 | zPs 5 P8I 3025
AR SO0 t P51 1 2 1 2
Fart Slurier W E05E KA5E15] K20581 | KP0E0E | Kansia
TABLE 2H
SPECIAL ALUNMINUG LOW PRESBURE WEIGHT BETS
WEGHT WEIDHTS FORNISHED 1M PHESSURE INCREMENTS
SEY S h R
HUMEER B A7 G FTED &R EHG
R¥E40.1 WO Gy Dy g iy 1 £y 4 Lyt
Part Mo, Ko2005-7 20838 RAL0E3E K20834 KIOBS 11
i OWEIGHT WEIGHTS FURNISHED M PRESSURE INORERENTS
BET P5h
HUNMBER EFEL FEET APEL
RW&EDT PAL Gy 1 Gy: 2 Oyt
Part No. K-3ges K-2085-1 KZD57-13
WEIGHT WEIGHTS FURNISHED 1N PRESSURE INCREMENTS
8EY LRB.G
HUMBER 5 ORHD 7 SO 1 OWIHLD
BEEOH Oy 1 iy 2 Oy 1
Part Mo K068 KE0ELS HE R
WEIGHT WEIGHTE FUBNISHED IN PRESSUSE INCREMENTS
BET &P}
RUMBEAR B xFa 2 5Px 1 kPs
AHGO1 &P Qs Qi 2 : G 1
Part Ho. R20R5Z 20632 | K063
WEGHT WEGHTE FERRISHED M PRESSURE MOREMENTS
BEY Eam
HUBMBER LO5 BAR L4 B B BAR
RWS. 001 BAR iy obr g W
Fact Mo, 20893 K-2083-2 K206

H




TABLE 21 — MODEL RK PNEURATIC DEADWEIGHT TESTER
Pressure in Kglom?

R WEIGHT CHARER HECHTS FURNSHED: PER PRESSURE INORENENT
NUMBER & BALL - St gt | (R D keiod ) thypon® 1o Biketet L Sedee® | Ukglom® 1 Flgiee® L 4 lgpi?
5 FGAREE G5 Bryoed - % 2 7 4 2 3 5 .
: R ES - 2 Kot s 7z 1 5 P ¥ 4 N .
- eraatES | 0iKghed | gl | 9 2 1 : 2 g t ; 1
s Bausa
RS Waredd | REERS | MOEST | MOTET 1 RoSU TSR 1 GRNEGY ] NSeTal | WIGSLT 1 HOeSe | KIoszs

¢, CONNECTION

Comnect a supily of instrument guality air or nitrogen per ISA Cuelity Standard 7.3
“Luglity Swendard for Instrurment Afr” 1o the connection marked “inlet’™. Use of gases
with othar dengity will affact the sccuracy of the tester. Gases used with the tester
must also be compatible with the materials used for construction. M & G can asslet
ugers, onh request, 1o evaluate ahternats oases,

When using the tester through the full range, comernl the supnly preseire to 50 P51
minimum but not to exceed 450 P31 For spectal applications, the supply pressurs
: should be set at g value which is a1 least B0% greater than the rsquired maximum
output pressurs of the ester. For example, 1 the tester o used 1o produce a0 guipul
pressure of 10 P8I the supply pressure should be at least 180 PSL At no e should
tha stgply pressurs be below B FSL

Connect the instrument 10 be tested o the connestion marked “"Output”. The tester
input and outpul connectiony are /BT NPT female. The user can artach adapter
fittings 1o convert the tester 1 any convenient instrument guality fiitings.

The scouracy of thiz tester s serionsly undermined by leaks In the output connsctions
andfor the mstrusnant Being collbrated, To check, load the tester so as to apply 4 pres

sure $o g pressure indicating instrument and then, cloting the tester outout valve, if the
oressure ndieated by the instrument being calibrated {or suxiliary gouge] is retsined,

i is sa¥e lo assume there arg v leaks, T the indicated pressurs degrades, s Jeak &

indicated.
| CAUTION i

Under no clrotmstances shauld any mercury or corrosive fluidss be permiiied o0 get
into the tester, When the tester & used In connestion with an Instrument or pressure
system that gontains 2 lageid, & suiteble sefeguard such a5 a trap or float type mana-
meter check valve should e installed in the tester culput Hine to prevent fouling of
Iegter ComBiments,

23 OPERATING INETRUCTIONS

£ Cormert 2 sultable supply line 1o the fiting marked “inlet™ and admil s remulated
pressure of ot least BO PEIG and no grester than 450 FSIG. The inlet valve should be
in the “off” gosithor untll an culput pressure is desired,

11




2.4

For pressiiees below 100 PSEG the inlet valve should be in the “low pressure’ oosition.
in the "off” position, there will be no output oressure, For pressures abave 1080 PEIG
the irdet velve should be in the “high™ pressure position.

With the fntet valve op the low pressure setting and the output valve In the "o posi-
tion, place the weight carrier over the ball. For s standard Inches of Water, Centimeters
of Water and Kilopaseal testers, the weight earrier will oroduce the specified output
prassure, For standard P31 and Inches of Mercury tessét, the converter ring is placed
over the walght carrler to produce the specified output pressure,

With the values set i the above positions and the abave weinhts installad, the ball will
float supporting the waights, In this position the output pressurs will be 1 PSIG. 1t
ok necessary to spin the weights of the Al Dead Welght Tester o owercome friction,
Exressive ratary mation may sffect the accursey of the instruments.

After the tester is set up the weights may be givan aslow rotary motion, Weights shouid
rotate freely without sbrapt stopping 1 everything Is in procer arder, H this is not the
case, see par, G, of Ssetion 2A “Malnwenasnce”. DO NOT SPIN THE WEIGHTS UN-
LERS THE BALL IS FLOATING.

Tum the tester outel valve 1o the “Dutput”™ position, The instrument to be tested is
oW heing pressurized,

CAUTHIMN: {1 is necessary Tor the tester to fill the inermal cavity of the instrument
and the connection lines with pressure before any calibration can be started, The
tester ball and weights will fall during this filling phase, but will riss to the operating
ievel after the filling i= completed.

if a zero PRIG output pressure is desired for calibration purposes it may be obisined
by putting the output velve in the "vent™ position. This allows all pressure down-
stream of the tester 1o ba vented. The tester internal pressure will not be vented.

MAINTEMANCE AND TROUBLE SHOOTING

Cleaning the output restriction: Hemeowe, from under the ceramic ball, with s strew
driver. Use a 17327 drill or 2 piece of 22 gauge wire 1o clear out any obstruction.

Clearing the tester of liguin:

1. Remave the weights and weight carrier from the 1ester, leaving the bell in place.

Connect an air supply o the tester.

QOpen both velves.

While holding the ball from falling out, tHe the tester back so that the ouiput con-
nection & peinting downward,

2
3. Disconnect the output line.
4
)

6. Pressure the ball into its socket 1o provide an cutput of pressure sufficient to
purge the tesier.
7. Clean the ball, nozzle and nozzle body thorpughly.

12
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Correcting fur poor rotation of weghes:

1
2.
3.
4

Cheok cleantiness of ball and nozzle as deseribed in Section 2.24.
Make sure tester is property leveled.

[sedate toster from environmental vibrations or ralocats tester,
Check for adequate alr supply.

The sccuracy of this tester is seriously ondermined by leaks in the sulput copnections

and/or instrument being salibrated. The following test procedures arg recommanded o
aszure feak free oparation.

1.

L eaks in outnut connections

Load the tester 50 a5 to apply 8 prewsure to the instrument being calibrated.
Close the tester oulput valve.

if pressure indicated by instrument being calibrated holds, it is safe to assume
there are no leaks Detween the tester and Instrument.

Leaks internal within tester

Flage 57187 0.0, G ring under the balf in the spherical socket of the eylinder core
{Caution: do not cover the output restriction).

Raise nozzle verticelly on the core a distance equal 10 the O ring cross section.

Replace balt in nozzle, place carrier on ball and load carrer with weights for
maximum tester outpul prassure.

Close tesiar inlel valve,

# pressure Indicated by the instruraent being salibrated holds, i1 i3 saifs 10 assume
no leaks within the tester,

WARNING

Lesk cherk showld be done in z:%;;;;%;; described, otherwise the source may not
be accuretely (dsntifled.

DO NOT ATTEMPT TO REFAIR INTERNAL LEAKS, RETURN THE TESTER TO
AMETER, MANGHELD & GREEN PRODUCTS FOR REPAIR OR THE WARRANTY
1S VOID.

E.  feplacing the Nozzle O Ring
Remaove the ball and hozzle and the nozzle O ring {10-80181). The replacerment 0 ring
should be wiped clean with a lint free cloth and placed within the groove In the nozzle
body, Do not lubricate the O ring with any ofl ar qregse. Clean the ball and nozzle as
described in Section 2.25 and reassemble.

25 JLLUSTRATED PARTS SREAKDOWN

The Mods! 8K Tester s carefully tested for both internal ieakege and soruracy of out
put pressure prior to shipping fram Mansfield and Green, No internal adjustments andor
giterations may be made or the Warrsnty is voided. 17 the tester is malfunctioning and the,
axternal adisstments described in Section 2.4 4o not cure the problom, it must be retumed
1o MansHaid amf Green for repaly,

The Hiustrated Parts Breakdown for the Model BX Tester i shown on Flgure 1.
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