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SUMRARY

The expert wae assigned as senior metrology adviser within
the projec. "Assistance to the Irayi Urganizaiion for Standards”
(TF/IRQ/T7/003/31) from 26 Pebruary 1975 to 2% Septemver 1378
when he resigned to take up other duties.

The present final expert report contains technical recommen-
datiuns for organizing and equip;ing the metruvlogy departnent
of the new compound of laboratories of the Iraqi Organization
for 3tandards{I03)., These premises are expected to be taken into
use vefore the end of September 1978,

The draft report was written in two parts: the chapvters I to
I¥.p. 1 to 79) handed over to the counterpart on 25 May 1378 and
chapter V(p. 80 to 118) handed over on 1U September 1978.

The copies of the draft report ithus transmitted were accompa-
nied by sets of technical docurentation ird annotated commercial
quotations 82 :8 to enable equ:p »ment ordering for the activities
of mass, dimensional, force, pressure and legal metrology 2s well
as of all recessary lahoratory furniture.

Though requested by the expert in June 1978, the equipment
specitied for the activities of electrical metralogy, frequency
metrology, photometry and thermcematry has 80 far not been subject
to commercial engquiries.

A plan fo~ the improvament of the temperature stability in the
Jaboratories for dimensional and electrical metrology was sugges-
ted by the expert and discussed with the engineers of the State
Organization for Construction by the end of May 1978.

As a conclusion the expert considers that all necessary recom-
mendations and specifications for the equipnent’ procurements and
the instal!ations of the metrology premises have been made and
that most urgent action must be taken to finalize equipment pur-
chasas and furnishing of the laboratories before other metrology
experts are assigned. The original time schedule for experts(p.5)
will have to be modified to tiuxe into account the delays already
experiunced in the equipment ordering procedures.
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le INTHOLUCTIUN

The origineil Mo truivygy ochedae Jdraws up aimost ten
Jears 4go nus veen uilatel uand tne diotolvuliun 0! the
lavorutories recr: .tyed s9 as LU inwiuwe mere calibration
facilities for i1unduatriral, jpublLIC services and scientafac

PUTIPpOSES.

The estension of sp,iied metroiogy tor commercial
ang safely vurposces 10 ctluer oHl-unit. tnan the classical
mass, length and volune juattitle. ivu also been tarKken

into acccunti.

here nNis ablsd ve o Inoltdeas 520 welroliogy services
tor iniustry whnicih inciude calibraticn or veraification
facilities for 1irmstruments use!l in process or product
control. Jucn verification. hive usuzlly veen considered
to be made in the c¢eatral 'ouorutories through the use of
sultaole trarnstfer instruments., Jor:le tacilities for such
furposes have, hHowever, vUeen foreseen 1n several cases
and tney snculd ve further extendied accordang to the neeus
which will be shown by susrveyd cenducted 1p ipdustries.

The cnart fur tne organisatinr of the labocratories
included 1n the report 1; sigsested On the basis of
practical rutner tnanm trnecretic:i fuoots and tzarkes 1nto
acceant inter-resations U eguipment and the lay=-o2ut of
the premises as well as speciaslization ard occupation of

the stafryt.

e - - - e e e e - — e

Note: Tre English word “stendard” otten creates confusiun
wher used 31mu.taneously for the purpose of metrology
or materisis t:stirnr. For the metroiogist it usualiy
means a physical ref:rence such as atandard Xilogramme.
The French word in this case 13 "etalon” well dis-
tinguished from "norme”" which meuns a wratien astandard
duch s British Standard or an 130 atardarl,

Thougn "¢talon” bLuw started Lo de used 1n Fnglish

by some metrolograts 1ty uee 18 not yet common and

the suthoer haw preferred fo engploy "phyasical reference”,
In the specafications for vquipnent the word "satundard”
has by huaost slipped-in gometimos, 1. should then ve
interpreted Aith its ameirolog, signification,
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FExpert in weights and mesures verificationilegal metrology)

- . m = ————— -
> ot e —— e At . e am n e - e e . B im e e om - — . = e ——————— -

Jtarts revruary 1)
durations 3 months february - Aprit 1iJ)30
J muntns Uctover -~ Decemser 1 3du
Duties: ‘'he expert wili assist tne Iraqil Organization

for 3tandards in the technical implementation
of facitities forv
aj verification of road weigh bridges
and 1ndustrial weighing equipment
o) verafication of fluid meters and the

Capacity of tank trucks and reservoirs

Equipment for thne avove activities wili have
been procured during i)/J) and be partly 1instal-
led berore tne arrival of the expert.

The expert wil.i duraing tne fircst part of nais
assignment advice un the final arrangement

of these facilities und their operation.

During the second part he will train counter-
part3s 1n actual central tavboratory and fiela

veratication.

Qualita- FKechanical engineer witn ot least B. Jo¢. degree

cationss ‘ .
or equivalent anu eitensive experiance in weigh
vridge verification, tiuild metering and tank
gaugeing obtained 1n a4 national metroiogy

service.

Notes If required for reasons of specialization,
the duties nay be divided in two dilfereut

assignnentws,




Bagert im en lrnceran . aebloooc
start; A Y N L
Surations s omon th
L]
Tulless 70 asotst L. loagql vreanscation for 3tandards

in hrainlog counterp.ris in enginseving
metrclogy 1pociuding
a) calivraticn of end gauges and divided
sLuales
b) dimensional unspection including angle
and agurface finish
¢) calibration of pressure gauges and
dynamometers
d} 1nspection and calihration of mechanical
testing machines fcr tensile, compression,
impact or hardness tests.
BWjulpwnent for tae abeve sctaivities will have
arrivei =»nd the expert wiil assist 1n thear
iras stege of itnstallaetion and start of

operation.

Uil 11— Mechaenical engineer with gL least B.Jbc. degree
cationss .
or evviviient and estensive experiaince n

engtreering netrology aung tool room practice.




Expert in photometry

Jtarts:

Duration:

Dutaies:

«uvalifi-
cations:

Juanuary tjcu

4 meontos ’

To assist the !ragi Urganlzation for Standards

in training counterparts 1n

a) calivration of reference lamps for

tuminous flux and luminous intensity

) calitration of luxmeters

c) measurement of light output of locally

maaufactured or aimported incandescent

or flourescent lam:s including life teats.

tquipment four~ the above activities will have

arrived and the espert will assist in their

final stage of 1nstallation and start of

oreration.

Fhysi1s18t or electr:cal enxineer with at least
B. 3¢, degrec and extenyive experiance in pho-
tometry and 1llumin&ion engineering.




bxpert in

thermomet:y

3tarts

Durations

Duties:

Qualafai-
cationss

Y months

10

To assist the iragl vrgunication for Jtandards

in training cuunterparts in calaivrat:ion of
a) ilguid-an-glass thermomeivers,
thiermocouples, resistance ithermometers
b) vptical and radiation pyrometers
¢) hygrometers
4, nydrometers
Ejuiprent for the avove avtivitises will have
arrived and the 2xpert will £ssist 1n their
final stage of 1nstaliation and start of

operation.

Fhyisist with at least B.3c. degree or equi-
va'ent and exteassive =2xperlancz2 in thermal

measu:em~- -3 and calibration of thermometers.
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Expert in frecuvensy and time metrology

3tart:

Duration:

Duties:

Quatifir-
cationss

Devenber 197E

I moath lec. 4 ;8 ror equiument pianning

4 months uUciover - bDecember 1979 for training

The cepert will assist the Iraqi Organization

for Jtandards in estuvllshing a frequency and

time caiibrativn .avoratory. ‘'he assignment

conslists ol two pa~ts

a) pianning of equipment taking into account

iocal regquirements and including an
investigation of tne best means for local
dissimipation of time signals and standard
frequencies for use vy navigation, indust-
ries and public services, establishment
of detailed specifications for purchasing

cf the eqguljpment.

b) traiming of countergparts in the use of the
2qulpment and generally in frequency ana
time metroline’ when the equipment has

vteen deliveced,

Physisist or :lectrunic engineer with at least
B. 3-. dagree ani exter;ive experiance of

freyuency and time netrnlogy ancluding standard

frequency and time 31¢nral transmissions,
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Expert 1i1n electricai metrology

Starts

Durat:on:

Duties:

quaiifi-
caticnss

Notes

- -—— e -

Uctober 1)7

O moenths

To 43313t the traygr urganization for Standards

in training countertarts in calibration of

electrical instrunents including

4; refereaces{(etalons) tor voltage, resistance
and capacltance

, direct current and alternating current,

low frequency voltmeters, amperemeters,
watimeters

¢) enargy meters

<, zurrent transforners

Egqu:ipnent for the above activities will have
arrived and the expert will assist in their
final stage of 1nstaliation and start of ope-

ration,

slevtrical or electronic engineer with at least
Beisce. deyres and exteasive experiance from

calivration of eleztrical instruments for direct
currz2nt and Jow frequency 1including malntenance

of reterence instrumentation(etalcns).,

if reguireld for reasons of leave of abscence
or specialization the assignment may ve divided

in twe parts of 3 months each.
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DISTRIPUTION OF 1035 METROLOAJY LABORATORIES

{Room numbers a3 rer architect's drawings except for prefix M, modified lay-out)
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INSTALLATIUONS AND TYPES oF JUnNITURE

ReyLirements Jor spediad

411 cvurditionnany

The metroiogy laboraturiec will durilag o large jart
o the day te eaposed t3 direcvt sunlignt., In order to
be abrle tc reach uny reasornable tesperuture stubilaity,
even with the vest air-conditionning equipment, 11 will!
be necessary to provide for guitable thermal insulation
of the windows of tnose rooms whict are to be used for

accurate measurements. Theye are mainly

tequired mean Acceptable
Roomn Activity temperature variations
, s On X
92 Primary length 20 °C * 0.3
metrology
31 Engineering metrology zu ¢ x) + 0.9
90 Mass metrclogy nct cr:itical, + 1
stability only
1038 Elecirical metrology 23 °c + 0.5

Notes x) also adjustabla to 23 ’c

The actual air-conditionnin: systems for these rooma
may not be able to provide the necessary temperature
stavilities even 1t tne thermal i1nsilation is improved.
Furthermore they arae connected to the central cooling and
neating 1nstallations which may be 1noperative during a
part ¢f the year. A careful study thould be made by air-
conditionring specialists to fiad out practical solutions
both for thermal insulatior and precise temperature control.
The electirical lavoratory «:ll 1n any case require the
installation of a special package-type aire-condiotionner

with accurate temperature control.

Electrical sockets

In some laboratories such as for thermometry and
electrical metrology the number of single~phase sockets
will not be sufficient. Thia can easily be solved by
installations whenever required of externally mounted
B3 1563 sockets which are connected to the existing
electrical channels through a short three-conductor
cable. Thewe sockets should have no switches but preferanly

e dual, Hequired number: S00 plus 100U Dilugs.

—— e an




Furniture design

The mass and length metrology activitises will reguire
some @pecla. stone benches supported by brick fpallars.
lhe iength measuring machine to be ordered requireas pillars
made from concrete. Jpecifications for thes2 1tems are
given on the folluwing pages rvom by room, see "lmplemen~
tation of equipment aaa furniture”. Por the length measu-
ring wmachine the manufacturer shall be consulted so as
to obtain drawings of the required supports.

In other cases & form of siandard laboratory furniture
may be adopted. Some of this furniture will no doubt remaain
at fixed locations but some of 1t, let us say 30 X, should
be easily movable according to needs and arrival of the
equipment, the exact instaliation of which cannot always
be foreseen in advance. Unlike the reeds for chemical
laboratories, most benches shall be provided for sitting
work. In order to avoid the use of high type laboratory
chairs which require a foot rest ring, the height of theue
tables should be set to 75 or 76 cm,

The benches shall for reasons of flexibiiity preferebly
ve made by using individual very sturdy tables which are
instalied side by side without any other form of assembly.
The experiance from such tavles with welded metal struc-
ture 1n other projects was extremely good. It 13 i1mportant,
however that such unit tables are not too big and that they
fit dimens.onally to the modules of the rooms. The dimen-
8i1ons 1350 x 6/ mm fit the actual window modules and allow
5 tables to ce put side by side along the windows. sketches
of such tables were made on the assumption that they can
be lucally manufactured, see Fig. 1. Particular attention
has to be paid to the quality of the table tops which
preferably should »e made from high-quality mat laminate-
covered ply-wood or thick particle~board alsec covered on
the other side so &8 to obtain dimensional stability. The
bordern must not be fragile anc should preferably not bve
made of laminate unless very thick borders are used, nor
should metal! borders be used as many tables will carry
slectrical cables. Drawer uni?t inserts should be available
Oor & large part of these tables but the experiance has shown
that low-locxer type of inserts are not of much use as they

are 1nconvenient for access to storaged instruments.




lo

The storage of instruments caa preferably bDe Jdoune
in metallic doutle-door lockers of simiiar type as used
in offices but slightly deeper, turthermore the shelves
should be rvreintorced as well ar their tixtures. The
preterred dimensions ot sich lockers 13 90 em deep,
lvC ¢cm 1n width and 18) to 190 cm high.

The r~ack-type of storage 13 1lso convenient especially
for mechanical and electrical ejuipment and for in- or
out-guoing test 1tems. An attractive mcdel which can
easily be locally manufactured is shoun in Fig. 2.

Rolling tables are aiso very useful in particular
in the electrical and thermal laboratories but alsd for
transporting weigh boxes or test i1tems. A model harmo-
nized to the laboratory bench ef Fig 1 is shown in Fig. J.

A local manufacturer of metallic furniture was con-
sulted with the sketches of the required furniture. There
seems to be no problem to have the racks manufactured
locally nor workshop benches of metal, As regards the
laboratory table of Fig 1 the main difriculty seems to be
the requirements for the table tops; which are essential.

It was later fcund that a British fairm can supply
benches of vaery sim:lszr design but based on «3semhly of
th2 metal structures with a 3li1ght risk that the tables
are leass sturdy especially 11 free-standing position. This
however, depends mainly on tne gquaiity of the type of
assembly which from the available literature seemed tu ve
acceptable. The standar.iized tuble tops of the supplier are
1000 mm or 1,00 mm wide but oniy o0, mm deep. Hxgeriance
nas suown that {or some eyiipment o590 mm 18 reguired and
the manufacturer has been 23Ked whether tavle tops with
this dimension could ve supplied and mounted on the rurmal
s1ze of bench frames. In case of ordering with this supplier
19 extra table tops should be ordered of 1500 mm width so
as to allow construction of some special shelves for
electrnnic inatruments in the electrical laboratories or
for use as low benches for climatic cabinets or other
equipment.,

The estimated furniture requirements for metrology ares

Benches{Fig. 1| or asinilar) 100
Cupboards(lockers) %0x100x18%5 cm 40
Racke(Fig. 2) 40
Rolling tables{®ig.3 or saimilar) 30

Laboratory chalrs with back stud 60
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FURNITUR:D POX TOS METROLOGY LABDXATONT S

Fig 1 - LABGRATORY TABLE

i I - Toable top 1350 x o73 maa wmie' o from
25 to 40 re thick chiirtoard cove=
red both sides with formtcaf{nela-
wine), mat lipht crey colouar vith-
ut tecture, borders covered with
e very reststavt plastic mnterial
~- withou . vaotrusions as the tbles
are to Lo jut stde Ly siae to form
continuous benches <hen rojuired,
Hard linoleun with mot grcen co-
lour and tewck wood boraers also
acceptable,
2 - .elled structure mel: from 26x40 mn
hollow iron jyrofile jpainted black

- mn e o -
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o
\\

W -l 75

- toinforcenents by vwoeloed profiles
v

4 - of same itype as item . ' N\

s

idith 492 mnlabout)
cracver modules: ox 125 mw
znd 1 x 250 ma {about) L
Tisert to Le fixed from Py Yo oso rep
._;' /]

2 - raver insert{on some tahbles only) q 120
LA ]

tottom to reirnforcemcnts 4 5CG mm > 7
‘v four scrers to be supn- 7 - ] ~
Sted,

o lrpe ruble r feet

? - inergy ‘'edge(on some tables
only) nade from forwica co-
vered wood or froa metal to 1
Le fix. ' i tables by the
customer and comprising / \
four soc.ets 13 A three fla.
pin type to BS 1363 wvithout
switch

760 mm

-
-
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with 4 cm borders at the rear on the sices

profile

p

ly
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1 -~ Yable ito,, s,cctfi ations as fwv t o ble in Flig 1 but
dinens ong 678 x 550 Lun

2~ dollow pyofile 1ron 20 x4 e or - pproaching

4 - Prawer idnsocet soae s for toble 30 Fig 1{to be installed
on some t Lics only)

4 = RBublercorst d costers, Giruscter min 50 swa wmaximwn 0 i,
rotatine oroa s heir axis o1 iixation. [t should be possible
to bloci. (wvo of the casiers

Hote: Some t.bles oc the oo ome Lype 2s above and same heipnt

bu. without c¢c.uters,




IMPLEMENTATION OF DQUIPHENT AND FURNITURE

Short desc-iptions of tie rooas and the necessary furniture
are given below roo Ly roov.. The sug estions arce in scveral
cises only tentative os thoey will have to be confir.ed accor-
ding to the di..ensions and other requircaents ofi the ejgquipaent
to be ordered.

Laboratorv benclhes wiiieh are supposced to have a fixed location

are Jdrava in the o etchoes with plain lines whercas iovable benches :
are penerally ! a vith Jdetted lines,

"ooia 84 - Machine hall

Activities: Calibration of heavy weights and storage of
mobile units and equip.ent such as weigh-bridge
andt volunie ~alibrating trucks and uneasuring
vais., .1so tests of industrial and comaercial
weighing equipaent,

E~-uipmeut: - f'ne lorry or trailer van ecuippe:!d with crane
a:.! carryino 5°0 kg weighits for calibration
of roi:d weigh bridres(sce \nnex A item 1)

- vne {uor two) weasuring busses for field
librations(see Aunex \ item 2)

- . r-cision belinee for calibrating 540 'g weights
(e ex o dtea 3)
svote:r wotation alr ady received fro. BIV, G

Wor..beaches for routine wor. on weights, com-
aercial and dwdusirial veighing ejuipsent, cte
along with Luiitable toolg.

Installations: efinite plans will have to be wade vhou aore
detail. . infouraation 1s aveilable, tne folloving
siwoulae ovcvexr bhe noted.

a) To is i ely tuat the weigh-briage of 30 tous
oripginally forescen will ot be necded nor
tie trovelling cranc if thue weigh bridge
calibration lorey lias its own casily aovable
crasies The flour will Lowever ost probably
have to be furthier reinforced to sup;,ort the
lor-y and ain opening .ade for the 500 iy
balance,

L) Ventilation wvill have ' be foreseen for the
roo. located under the air handling equip.ent,

) The wechine hall will ot least partly have to be
nrovided with a c¢lean floor covering such as
vinyl -asbestos tiles or similar,

Y Dust protection has to be nrovided
ro oas to prevent Jurt froo outside which can
conie in throurh the slits in the sliding
entvance ioors, {Double-door systein or similar)

e)  lift devic. way have to be instzlled for
veneoortine hiravy or voluainous equipent
fro the nchiine ball to the first floor Lalcony.

e
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Room 87 = Lt it vobuee o Y0 metrolooy
. ) o Lad

— e .

Jetiviticoo s Centing ot tnt v otine Yiowmand flow netors
ROTI ST RUSREEEE ST U RS D ~ libr tion of seconuary
VoIt Ly et e Yioaiars un o to 100 litres.,

toer cotiviree . b tuture ivclude routine

Shiegs tin b r e g ey asth saitivle
Test el o, o woioasl andg accurate calibe-
rotlon v resnnt o oo nces usane dead-weight '

siston Ghad aecraury colunn euipment will tale
plece i roow ul}

Luuipment: - Tentative soocificotions for the water aeter
anc voluee nwessurine e -uipaent arc pgilven in
anncs A, ittoas 2 to 8,

Installations: - The sefinite recuirousents will be formulated
her dravings hove been obtained frowm the supp-

liers of the ecuipn.ent.

Room 90 - Mass wnetrolopy

Activitics: Cilibration o  seconlory weiphts to primery
ratinarl refer e stridards as well as reguloar [
calibration and/or ~ujustuent of working standards |
used for ficll caliliritions or in the inachine
hall, “likrotion of analwvtical weishts and
proci don oy le com ercial veights, examinations
of vrocicion Lnlrnecn.

Bouipaent:  Trinary and ccconcary sets of weiphts(to Le

petodir the captonrdst, ono oot of direct
v ine g brtiosl awce oo substitution balrnces

oaote 7 oot b es 5 T ond 20 Qe
oottty tee o ool ou aoeparate heavy sunbort.
s et oi carotranis oo oonces with prister for
IAFAS U I P RITA N TS “terdard vaiphts and
L o et b ettt couststineg of balioncoes
it ity w0t - L, and 1H L locs tod
onowo o es1 ) D rel

eoaraidse i o e wass netrology

ecuiment e cdvono e oor o detdiloin Annex B,

Installations: - thoeraal insul ction of the wvindows will
hove to bo o roviihed, sece'special air-condition-

aing”, pace L.

The furniturce sh.ll consict of at least

two heavy supported stone benches for the
srimery bolanees, Yoo oticer fixed benches

are needed jone for the clectronic bzlances and
th. other for use as supports for balances to
be tested, A more detailed description is
piven on the following sl etch,
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- Nimensions
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<<\~ Zngincering

e

wetrologoy

rool MG1-

Lay-out of eguinent and iurni:ure
b4 i !

and en~in~cering .ietrology,
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11T CTOL. tlcu:-::e‘d

[
roe

in mri.aary length and sniass

pres-are and force nietrology

s hace L
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‘ ! 7 ! o T
‘ | f T ‘ (At = ¢ .7 N
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. Pressure B P 5
e 2 o e e
. 9 '.:ﬂ‘ Srloury w0 f
L Torce TOO . A (-
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AR b e - -
12

laboratorics

Troo..

after odification oi the systcms for special air-condition-

ning of these roous includine special thermal

insulation
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After modidication o crnt o irecor Titronning systes,
fooa MOD - s o ra ey et D atioe s
rt' Dot o
ARSI | tor o b T,y i ta 5
bat wvces gl Voéslhol Lartile to, or similar
LOVEY L cbordet ) VYenat. of Lonch 3 oueter, ,
eipght 70 o, teoth 67 ¢ sa-oarted by bric'.

nillars 29 oo 1

ael 54 cin Jleep covered with

corcerete 1 s oaintea,
~lectric -1 =ou . ta, usl Ly cvery 2 ..cter at
90 ¢ froa 2o altd alon. this bench,

MO0 - 2 Support Jo ! b oline . sicilor to item 1HG0-1
but 34 oo vide ond 75 @ osieep, height 75 cn
cotizistia L0 bure  Lorble nlote supported by
twe Lric., iilors o ¢ oside and 50 ¢ oin depth,

Ve - 2 ool Tie cunbona 3002 100 «: with reinforce:!
shelve: ‘o vcichits,

Y9 - 4 Doneh o oy ¢f cetronie b linces end siwmilar(can
if dosivel 21,0 be lecotae ! sogition 6), jpro-
vide Tos t s dundl Slectricsl soc ets at 1o height
(e o o o oot oy used! instead

| of . s ) ittin: Lot o0)
NN L f Nffics b <" {1 e tary b i) f','z(,t)
A oo ralline ¢ bl oo Toy sots o woinhts

Tongy MO

i ———————— —p —

priocry s th

S ———

Tl -

of o

otiwitieos: lithrotion of

T e T
.,)tin ERRE SN

1

1 R A

sion ine ctio

Installotions:

MG 2 iricarcy tengta co

serles up to o,

292 for Jl. ..

- Cupbonrd
Soiss Jen.,
' 92 - 3 Laboratory bouch,
55 6y des, for di
covleted with e
"()2 - Lo baneh 7L« i

o oodification

“onning

el oozug s ond Lrecision line

3 ooweter, Tionly sccurate dimen-

iowor. iocluding scerew throaas,

and

appiarator 1or chu pgauges
Jena wodel ULMM

TS W

Leccrsories, furnished

by
preferably 90 cn high, waxiuuam
sposal of tcst itews,
the

possibly

t-1lic cupboard in corner.

i0h oaxiou. 0% e in depth {or

o et anre Gy crotum
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Toooriabion

Tridi oot b suvia
(SRR CTI AN N ll!» » at QO

Pollio, t i}

Sctivities:

M9

OB
91

.r}l

0
C

VG

01
V91

]
ty

- O
/

-10
-11

-12

-13

o i

'itx; iL‘

TR DI 1 |

Tounloe-doore o, o by chosed bat o acel for the
tuto e ol hoovy oo st

‘mgincerineg wmetcolocy inliuding presours and force
calibration, lay-out “iter nodific-tions of walls
——— S

and specisl cir-conditi

NDiwensional corsuarcoaen
v vrorile prajector,
finish, Zalibrotion of
Larometers., Coopariseol
hydraulic coprrators,
Trofile projector(opti
surfece nlate of Jdiaba

Maetallic cupbooards fov

Leboratory bLencn 73 cn

fasiruaents
Laboratory b2 ca fo-
lcrou .eter aad ¢ 1 -0
Laboratory bench
1

leroacter tast !

Rollin- tables,

teostor Lo ol

"riuell

roauired,

-

s

Uyivaulie Jdynoan tor
ston: bL.onch f

St 50

Tolizhed
co prricon,
Tenagth 2! motor,
at 1 or i.35 m interval
MAfice
“etrllic cupboarids,

reinforced sh-lving

zaw -6 and various,

caglacerine
for ~r .urc

P X

als0 oot le

ith dynooo anter

suniorte

desls, 1-bor:tory
50y

for dynavoncters,

onnlie systes;

ts using surf-ce plate
lnsuectinn of surface
and

pressurc cauaes

ol iytasoaeters using

cal countour .egnifier)
s stone 1530 x 1000 mm

incnection equipaent

b for surface finish

.cetrology,

o
-
(2]

nee testors
feutors

cicb o coiard baroceter
location of

T ety -
AQTCNCSS

RN WIS Llochks if
cn o pirntor to 1006 LI
to 700 kN

aensurecnts by

cooa T tor
2 tae
v, Teistt 0 o, total

)

on bric! willars

[
s

Ly e

100 cm with strong

pressure
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foom 103 - Tife tests o 1 Taps
Activities: i, 1osr oo, g N sty tlouresc oot
Lo on wontoraoyy (oot s their cdm onoLions,
fhe lival otipue 15 eosare,  t re-alar intorvals
I S T N TS 13 Pholcactry rowen 104,
1 3
3 Y 1 L T
3
- e e -

'——-" "‘—. -’1 ’ N
Xl i
’ ]

j——— —— - -

A’

Suipment ana dnsto bloppoe e

i3
i

IRV

—

Heat oveou. tors (o the Toom Ly two 50 cm siovw
speed fons 1 e G i f bossible with duast
protection

Test st 's for tamyes to be  nuiactured to
spec 1l orcrylae tiv),

Power soitcech 3 x 30 A to be transterred Lo this
locivion from 1tz oosition in rcom 164

AC voltage stabilizers, power i kVA each, output
voltage 229 V acjustable to 240 V

Laboratory test Lenches according to Furpiture I'ig, 1

letallic cupboards 100 x 50 cm, normal height(136 cm)
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Room 104 - Photouetry

Activities: betermination of luwinous flux of incandescent
amnci flourescent laaps by cowmp-rison (o stipdcrd
lawps in an Ylbricht integr.tine sphere.
Calibration of luxucters using standard liwps.

Boulpment and instiliations:

104 - 1 vindows obtursted Ly woooen pavnels or similar

1644 = 2 Ulbricht's sphoere c.5 m in dianeter

104 - 3 ilobiic racks for siorage of test lamps

104 - 4 iaboratorsy benci: for suoporting optical bench 3 weter

consistiny of as enisly of three stable laboratory
benches according o Furniture Fig, 1

lvg - 5 Lletallic cupborids for priumary standard lamps
100x 51 em

104 - 6 Laboratory bench for photometric measurements
and electrical control of the supply voltage
and current to the tcsted lamps. (Incandescent lamps
are toestec with OC, an ad''itional bench is neecded
for the AC controls in case of flourescent lamps)

104 - 7 Metz1lic cupboords for working standard lamps and
secondary staudcards,

',

104 - 8 Tlaboratory benches, see Turniture Fig. 1

104 = 9 Fxisting ceramic sink, The sink of stainless steel
lccated at 1:3'- ghould be removed,

104 -10 H.ack curtains, preferably velvet, to be installed
around opticnl bench
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Room 105 - Thecmomctvy

Aotivities: Calibae: tion o0 ficada-an-olos o theymomrtors,
Te it na et ters, thermocounltes, spticel
By roaaet .,
:;:l)- [ RSN R SEAR T § I A NEIY SR TATEN S VSt Lo s .?l!(l

byerooa bt oy

h*"’““‘“:[j* —T T 1
== ; ===
:\ ] | -
i ] 1
i 2 ' /
PR o o R
:\\4“L£ '

L 5 "-/»- ] __“
- v 1
1 -
L LT
= |
--:\o " 10 :"
VL u u_!i_‘L_
RN B ()

—_ D

Yauipment and installations:

) 9
165 = 1 Low to :ecium tecrature both - 100 to + 20 C

175 = 2 Laboratory @ ench for resistance bridge and triple points
1 = 3 Artificial ic: point,{fripistor cooled ic. bellow)

195 = 4 Pizh t e o ture t ctmocounle colibration furn:sce

105 = & “ilacor oil I th fo: aalibration from ambient to : 25077
165 =« & “poumatic s i bath for calibrations to 00T °c

105 = 7 Yypeeaactor calibration onbin ts

105 = 3 xistine corswmis sink

165 = 9 laboratory bench, standard tables with electrical
ledge or fixe ! ith clectrical leuge, height 76 cm
for medical t. ruom-ter bath - water bath - jotentiomete:

105 =10 laboratory roench iosr pyrometer lamps and power supply
105 =11 Metallic cupboards 100 x 50 cm , space for tripod
105 =12 J.aborztory beuch and oifice desk, hydrometer comparator

105 =13 ‘“Yhermost:t., roiriverstcd, for hydrometer comparator o
baths and viscoueter comparator, range - 40 to + 100 °C

, , e —— —y 1 T—— it roes ot ww o




Koom t0A - fmergy ot oroan:

Activitices:

2l

surrent transforaer testinye
DI T —_— m— - - e . s o e v eanled

Cnlibrotiouw o  lectric cnoroav oo -ters, sinple
phase (! thre ~ohisse w, to 200 A, Calibkratien
wi current tranaternors un to 2000 A, Jliwmatic

investications on
intlucnee, te.

coervy wocieras as well as marnetic

':l‘—:l"’;“ B TR S T _B N N
- _L——»-—! ' 12 = —"
) ~ ‘
) I~ 1 2 -1~ ‘ |
) (R
-—-' 3/1 ll - —
- < \\;
|
— - - i
S N T
' TN
--'\ 5 \ 4/:.__. . ‘
Lo
-
—__6 7 B 9 Lo
/ LN
- - ——
(S ] “ - -1 .
4 g

Faquipment

106 - 1
106 -
10H =
106 -
105 -

&)

- W

()]

106 -
06 -
106 -
166 -
106 =10

106 =11

106 =12

and installsrions:

Current ty nsforaecr test setlcarient comparator type)
Latoratory bench
Laboratory hench, Jouble with en~rpy leives both sides

Office - s.s, labo. . tory Lon.n iype

Tustrusient cupboards, 1°0 x 5 em

“xisting sink, ceramic type., The one in stainless stecld
oLk the ouposite wall should b removed-

Rack for incoming test objects

Rack for incoming test objucts
Climatic cubinet - 20 to + 80 °C , 0,5x0.5x0.5 mcter
intern: 1 volume with tvo lead-through holes to the

lcft(for test cubles and thcrmocouples)

Test stand for energy meters cyuipped with photoelectric
scanuing device

Electronic power and cnergy refernce standard and
counter for photoelectric scanner

Energy supily for the meters under test comprising
three scparate control circuits for voltage and three
separate control circuits for current including also
phasc shifting device and metering circuits for active
and rec¢active energy.

Not shown: T.st coil, diameter 1 'meter or more for
magnetic influence tests
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room 107 - Frequency nd “dectionaces 'l..._L»u‘._r_.'tt.x”r_x

Activities: Calibration of v avicy o lers ang coult s,

sigoal concro bl o wtur el naac oo G
st ot tpre ooy Y NOFEEHE FHEN
Also idnor aaantrn no o ot lectranie codlracht
inciwiing hich level it . o tibration ap to juu lidz,
1 [ I W
| P
e . l.—.-'——
\ /'
F b
. 2 vy w7
l e | )
' | B |
< |
P 3\\.__'|_ .
£ | = _,|
I
- i
4 = =
=y — i
(O, | 3
Y-}
b b
L TTTY
l JLINRN R B |
| S
Squipment o o instolbatiorn
I l:boritory benchos sittin: o by, 7 cm prefer bly

16

10

y

I

with enerey loder 00 500 >t 12 4 re 173 1363 per benct unit

2 Lleetrsnic rac . ukilis Cobv.i 1 Yilerecciver,
short-wvave rec-iver, longe ;v receiver, rubidium
freguency stenderdi2), o1t 0 cloces, caergcealicy
supply, memo uvscillouscore .0 tiee signal veception,
cuergency power sup Jly, battery charger ete and in
future: cosiun Lo 1T ueney s ndecad ard clock,
true signal retroancaissi o o d anent

hollinyg tables for insiva wie such s oscilloscopes clce
Batteries for itca 2,

3
4
5 Office desk(same as item 3 units)
6

Open razcks for storage of clecivonic instruments

Calibration of voltage at very low level, measureient of
parasitics etc renuires a screcncd room which connot be
located inside r., 107,.1f the testing of varasitics from
electrical ap, liences i8 reauiveld, a screcned rocom hag to
be foreseen in the gection for testine of electrical
materials and (pplianccs. In this c:asc wmeasurevaents at
very low level such as sonsitivity Jdeterminations ctc

can also be nade in the screene. room,
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Xoom 10+ - Klectric:! <t v 1 v oL habir taon

Aetivitioes: Yainton oo R oyt o b rtiamery refercnes
stinctovds coe o valt e ro st s sd copoortonce,
calibrvaitror 0 v [N IR T e v e ters, vt inrs,
resistar:, - i L Yeritace tion of amred ince

Fauipment

16y - 1
10 - 2
103 - 3
v, - 4
10, = 5
105 -

133 - 7
103 - 2
100 = 9
105 =10
108 =11
18 -12
103 =13

Hlotes; The air-g-te

of
be

me.:surii 1aritraacat: Lo Troiioncey.
»/" —
S — . SN
B 1]
L
' : N
- SO
[_1 ‘ Lo o
~ H i ¥ -——
: i 3///:
B PR B .
EEETE B I E R
U A T
R e —=]
' ! v !
\l h ¥
\\ i !‘ t ’
—_— - ——— . ——
— - '
~
- v
'.:_-_"":“.'::::N\ l()
- — N S
D 9 § —~ 2 “ i I
o\ —
&
and install (tion.:
Thermal iusobotior ol odo s
Air oote Lith o oo 1o vel luce the actuanl
Jouble “ivor s3vs. n. the otiher parts of the ¢ir gate

mny e o froe Yaohit ot o s, CThe comeand of
the lichtine o b toow shodld be ssade from the air
vate which shonl it be lichteo by a siniall low-power

lamp, sc0 1ot
special air-condirtioncr, | oac type to give 23C + 0.5

Laboratory uveinch for ;rimonry A standards, sitting hei:ont
Y H ) ’ ba o

kolling tables 675 x 550 uaa, heigzht 76 nun with casters

Laboratory bench with eneigy ledge for nC calibretion,
AC/IXC transfer aud AC caelibrution of secondary instrument

ffice aeslk

Rack for incoming
Existing sink
Labor:tory bench for resisiance bridge

Precision o0il bath for resist-nce measurcments
Laboratory bench for capicitance and impedance work
Metallic cupboard for standerds and instruments

test instruaents

shall be installed after the installations
the pac.~ire air conditionning unit and sh-11 preferably
of renov.ble constructione
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The lists o tae olb. te 0 0 dosiie te the Leest urpent
couipment reonirce P th o o vl wradopy Lctivities with
the exception of rite i e o bibrotion in the “ield by
local offices or wobitle uptt -,

Cther ¢ cudpaent v ouwivl o the wa chine hollfroo. 3:) an! the
voluwe “nl flow 1 Lorstorylvaos ) is not inclulde:d as it »ill be
srecified seiar-t.ly b -n wor: inform - -tion about needs and
nractical solutions re viilable, sec tentotive sp-cifications
Annex A).

The wvarious it -ws ~re r.fevencoed with the laboratory roow
number follow:i by i usad s id ntification letier for "equip-
ment'”. Generally the s oo th o uigeeent is sclf-explanatory

or has been indic. ted in the s cecidlication,

As the specifications by wo.ces.ity are given im a2 conucnsed
form, specific typ¢ nuwmber ani aanuf:cturer are listed in
severael cases with the mention "si.ilar or identical to ... "
This stotement is ¢ clusively ‘ivei with the aims of facili-

tating the rcouired item idantific tion.

Though sever: 1 of the dteas Lov. ircady Leen included in
previous prelimin.ry » ui;«nt lists it is adviced that the
present list i~ ~onoi’o > : h L sis of the planning an:

that previous list- -r- .1 inly intend !l for obtrining suffi-

cient comacreisl iafor tion,




Talances Primary reference N fer per
A sct Ix
20 kg + 3 mg ] ERNE
3 ,
L
|
| 2
L 5 kg & 0.5 mg | 5 &g
- - BIr '
calibration |
y ~ | -
1 kg * S.0lm: ! ' >
. |
1 ikg | |
- L
1 kg + S.1mg 1 ' L__ ]
' L
| e IR L
L\ a0
L 200 g + T.0l mg T ' e
l
117 o
3¢
IZI#O g ¥ 0,00l mg \ 30
4 20
; 10
te
] 10 mg
LASS METE

.econdary

Workin

set C Analv' iea
1C
5 Ry
p
2o
]
500 ¢
200
2010
100
-2 B 1 etc
1¢ g 100 ¢
50 5¢
30 30
20 20
10 10
to to
10 mg 10 mg

bri

dge

R

calibration

Zalane

I3
<

Weigits

00 ks

b 50 C

2+

to

1 g

to

l;o mg

]

HOLOGY CALIBLATION SCHmME

e

tAS
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Itew i o Hescription
Mags wniroleoe pog 0 i
- T 1
F
ane, - 1 oy o iion b e s nen 2t a0 e fer oaesc 1 Kg
coLsvLtiv e o Soti !t cobtinder of non-onetic
stoinles o v ioel s 0 e e b by Ty et e
TR ool o contiae cath Bishost sarfac

firish viuthout ony »orateh =, £lishtly rounded
edaes. o be o ojusted wilh & tole nce of + 1 mg
o1 betier =n ‘ensity L 31 00 kg/mj for the
motericl oand 1,2 kl;/m; for .ir.

The o 1lo roiwee o ho 13 have the id. ntification

maric To75 - & oa the side of the cylinder ob-
tainced through slight devolishing and not by deep
engraving,

The cilogremac oholl be subuwitted to Bureau Inter-
nstion:i des Foi s .t l..sures, Y2 sevres, France

for calibr. tion, It sh 1i be lelivered in a suiteble

transport box and with . suit.ble handling tool.
G0 - 2 On: zct of first-gr de ceference mags standards

wade frou non-na nedic Lt.oinless steel and deli-

vere ! in ¢ suit:ible stoe o box. The shape of

the woigbis to Lo coylindricsl with integrzl knob
similer to T'L b e bt withont adjustment cavity.
xecution it il st surfoce finish without! any

N 1 e +

scratc), aoh Ao bt L dijasted to
ML tolervqne sl{class 2 on the nzsumed density
2
basis of 506230 ¥/l for the tinteri 1 and 1,2 l-’.g/m'}
r

for ir, Tomtwsition o7 L cet:

S ko= 2 Ly - Thg - 1 by = 500 g - 200 g - 2004g- 100 g

The vweiohtz shoald be v no norsvine excopt for a
light star engr vod on the rnob of one of the 2 4g

weights -nd one- of the 200 p woights,

To b iclivere! without hoavlling tool bLut with a
supply aof 16 soft cb wanis leather picces 120x120 am
(This s2t will be used as sccondary standard for Iraq
and be <nlibrated by scaling up and scaling down

from the primory one Lilopromuse standard)

General for all scis 0 ccighits @ The wnufocturer shall

specif,; th.. ty ¢ of watericl nsed and the menn

density(in.5 - Ler volume),
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ITteaw o ‘cecriptiun

90E - 3 Tea irst or G referencs miss st ond. rds
of 10 0, e teons Bon-cconetic st inless
stee! . deliver o in oone bux., Lo e of tue

i

Ledehts to be solit ylindricrl with intenr:sl
nob ccortineg to GIMI, Lut -ithout adjustuent
cavity . 0 junuvral o DL class 22 tolersnces on

2
aorsoa C adensity bosis af (000 kg/m” for the

W

materi=l rnd 1,2 ka/w” for air. Highest surface
finish without ~ny scratch, There should bLe no
distinctive marks excejt for one lightly engraved
star on one of th. weights,
To be delivered vithout handling tool but with a
sup:ly ¢ 10 sofi chamois lesther pieces 209x200 mm,
(Thos: two weights will be used as secondary
reference stzad:-ris for Iraq and calibrated using

a scaling-up ovcr..tion from the set itea 90 - 2)

502 - 4 Ten :s:ts of first grade reference sets of ~nily-
tical weiphts ran.cing from 100 g to 10 mg mwade from
non-aognctic strinless steel exclusively and djustced
t. the below-listed tolerances.
ceiphts from 100 ¢ to 1 g to be of cylindrical shape
witli integr:1 !nob, no adjustment cavity and no dirt-
retoining deep ongraving or stamping, slightly en-
~raved i'entification cece:t=ble, The knobs should
Lave larser  oroes theo the CTML shepe so as to
ey ble ~asy hioadling with tweezors without risk
of loosing the prip. Adjustment brsis 8000 kg/m3
fur the density of the anterisl =nd 1,2 'A-’-g/m5 for air,

nocinstinns nd tolerances:

100 g 5 0,05 mg

50 g + 0,03 5 3 1 0,02 mg
36 g 4 0,03 3 g % 0,02
20 g + 0,03 2 g ¢t 0,02
10 g + 0,02 1 g % 0.0}

Millipr-m weights to be made from flat band stain-
les: ste:l wire bent to shapes corresponding to

the Jenoumination (ﬂ'v,v,‘\, E‘V,V"‘ ). Toleran-
ces better than + 0,01 mg. Lenomdaations:

500 = 300 -~ 200 -~ 100 « 50 - 30 - 20 - 10 mg

(Sets similar or identicn»l to ﬁtantuq type 5110

but =ity jworoved ~djustient tolersnces) Y/




Item ['u Description

GOL - 4 The sets .r« to be supplicd with suitably {ormed
{continued) tweezors fittiny the cor:es of the weights aund
ti ¢o with Lone or hord plastics.
woeh o sat to Lo onar.ed on top of the box:
Iragil ¢rganizaiion for stindards
100 to 10 mg
et B 1

(or B2 ,8B 3, DB 4 etc)
Us: of the sets: One of the setswill be used as
fir:t gralde reference set for Iraq and calibrated
regularily oy scoling down from the primary 1 kg
standard. A second set will be used as secondary
standard in various calibration activities in
the primary mass laboratory. The remaining sets
will be used as working standard weights for
calibr.tinas annrlytic»l bol nces inside and outside

the Il compound,

v - 5 ‘n. st of sccomlary mass st-ndards made from non-
macrn-tic st inless steel for e-libration of worling
stondarnd weiotits, hare of weiphts: cylindrical
vith intearsl innb without adjustment cavity,

AL ooriphts s be Jjusted to OTML class B2 tole-
ratczes or better on asswaed dupsity breis of 4000
Ye/wm dJor tihe motocdal oand 1,2 l-.g/m}' for air,

X
Sowpountition: 5 . - D lhp - 2 g - 1 kg ~ 500 g

200 ¢ - 200*g - 106 g
Eoch weicoht to be  criea on the knob though very
stight, not ..irt rct-ining cngraving as follows
5 2 20 i 500 200 200" 100
c < < : C c C C

The s+t is to be Jdelivered in a box without
hendling tools but with a supply of 10 soft chamois
loather pieces 120x120 mm, The set shall be marl.ed
on top of the box:

| Iraqi Orponization for Stindards

‘ 5 kg to 100 g

‘ Set C
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Item No Description

90E - 6 Two secondary mass standards 10 kg
made from non-magnetic stainless steel
for calibration of working standard weirhts
or precision balances, shape of weights to
be cylindrical with integral handle(or knob)
and no adjustment cavity. Each weight to be
adjnsted to OIML class E2 tolerances or better
on an sssumed density basis of 8000 kglm3 for
the material and 1.2 kg/n3 for air.
Weights to be marked through slight: engraving
on their handles

10 kg - 10S - C
resp.

»
10 kg - IuS - C
The set shall be marked on the top of the lid

Iraqi Organization for Standards .
2 x 10 kg
Set C

90E - 7 Dual-armed precision balance, capacity 20 kg
sengitivity 0,05 division per milligram(20 mg
per division) or better, equality of arms better
than 2 , 1075 } diameter of pans at least 250 nm.
Preferably equipped with optical projzction device
to facilitate readings, mechanical poinier and
scale acceptable if not available., 5cale to be
divided from left to right in 0 to 100 divisions
with positive values only in case of optical
reading(0 to 40 division with positive values
only in case of mechanical pointer,)
Intended use of the balance: Tomparisons of
precision weights in the raise of 2 kg to 20 kg
with an accuracy of .5 mg or better using trans-
position method and repcated weighings,

90E - 8 Dual-armed free-swinging balance, capacity 5 kg,
sensitbvity 0,2 divisions per milligram(5 milli-
gram per division) or better, pan diameter min, 100 mm
Other characteristics as for item 90E - 7,
Intended use: Comparisons of precision weights
at loads 2 and 5 kg, standard deviation 0.5 mg

in repeated transposition weighince




Item Mo

0E - 9

317

NDescription

Primary calibration balance, dual-armed,

capacity 1 kg, readability and reproducibility

0.0l mg with suitable optical projection reading
device. Sensitivity 1 Jdivision(2 mm) for 0,1 mg
change of load. Pan diameter minimum 100 mm,

Furpose of balance: comparison of weights in the
range of 1 kg to 100 g by transposition method using

manual interchange of loads.

Single pan substitution balance, capacity 1 kg,
readability and reproducibility 0.1 mg. Direct

reading optical range 1 g (or 1.2 g). Taring to 1 g min,
Purpose of balance: Comparison of standard weights

“in the range 1 kg to 200 g by successive substitutions
and taring to middle of optical range,{or by previous
calibration of internal weights). To be used as
complement to item 90E - 9 for more rapid evaluations,

Single pan substitution balance, capacity 200 g,
readability and reproducibility 0,0l mg, optical
range 120 mg.

Purpose of balance: Comparisons of weights by succes-
sive substitutions in the range of 270 g to 10 g.

Microbalance, capacity 30 or 20 g, readability and
reproducibility 0,00l mg. Eruipped with frontal

weight pan extractor for easy loading without listur-
bing thermal equilibrum of the bal=~nce,

Purpose: Calibration of milligram weights by preliminary
calibration of the in-builé weights and of the optical
scale using external standards(item 90E-4, set B1)
Similar or id:ntical to Mettler type M5SA or equivalent
electronic model with at léast 20 g capacity.
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Item Mo Description

One set of electronic balances for rapid
calibration of weights or checking of contents

of packages using printing facility, The balances
should cover the following rangcs with the indi-
cated reproducibilities:

90E - 13 (0) :to 201 g + 1 mg
90E - 14 (0) "to 1010 g + 10 mg
90E - 15 (0)) to 10100 g + 100 mg

The balances shall be easily adjusgable using
external standard weights.
All balances shall be provided for connection to
the same type of printer. Two idemtical printers
shall be supplied with the set preferably with
adding and subtraction facility., The apparatus
shall be provided for operation on single phase
220 V 50 Hz mains, All necessary spares shall be
provided such as fuses, etc as well as a supply
of 300 rolls of paper for the printers and 20 spare
ribbons if carbon ribbon printing is used.
Equipment to be similar or identical to
Mettler types

PT 320 + PT 1200 + PT 15 + printers GA20

or improved models subject to the following:

The balances shall be conceieved to operate at
temperatures between 18 and 32 °C, The influence

of stray magnetic field from the balance mechanisms
on materials such as cast iron should be less than
10> in relative value, i.e, less than 0,1 g for

a 10 kg cast iron weight measured with item 90E - 15,
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International certification at BIR (or tracable to BIF..)

PRIMARY L7NGTH AN DIMFNSTONAL METROLOGY CALIBRATION SCHEME

N

T 1 R D
'Line stan- 2l'Line stan- 3 Gla.ss scale ;runary 5 Primary
dard 100 cm dard 20 cm o gauge blocks gauge blocks
200 - 1000mm 1 - 100 muip
N )
! - - - - —_—- — - - - -}
] 4
6 I 'niversal 71 Tri-dimensio-{ |5] Abbe verti- Optical 10]Gauge block
measuring nal mecasuring cal compara- flats and comparator
machine 3 m | machine 40 cmh tor 100 mm interf,lam 0 - 150
21 + Tum 10,2 mm £ 0.2 am 4 0.2 um
B to
5 A 11] Secondary 12F8¢condary
. auge blocks gauge blocks
200 -« 1000mm 1 - 100 mm ROOM 92
— l!,?e “ t 2 4 L] : 6 zzﬂ
: ape Secondary Trofile Measuring Universal Yorking Alignment
e *? standards line stan- projector = microscope measuring gauge blocks telescope &
{ dards block 1 - 100 mm polygons
1; ¢ "
_ ki ie05 mm + 0.1 mm 10 ])+1 to 10 sm +1
~ 1 Ztonme 7| Cathetome- Surface 9[flcight micro-] | [Diabas sur- | 11 23] Rotary
! bench ter 1200 mm roughness meter & form face plate T Sine bars angle measu-
{ *1 m recorder tester 500 mmi 1.5 x1m ring table
q’: 0.2 mnm rz 0.1 "3 2 to 10 e “ b 3 IOpn/lﬁ]"
12} Calipers to| 13]lMicrometers 4 pjal indi- 1’Cmupu'ator:-1 16{ Streight 17lPratractors
1000 mm to 300 mm cators dial & induc angle stan- & levels
+ 0.1 mm + 2,01 mn Z 0,01 mm tivetOvi Mm dard i5un/m
18[30orc measu- 19] Dial indi- | 20JComparator 21] Measuring
ring equip- cator cali- calibrator stands &
ment 2-150mn brator Veblocks ROQM 91
) ¥ 7 - 2

13
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Item No lLescription

Primary length metrology room

92E - 1 Yrimary reference line standard for length, length
onc metre made of mickel-plated steel, divided into mm,
ciphered at each cm with two parts of the scale covering
1 mn divided into 0,1 mm located outside the normal
divisions. Metre to have H-shaped form, accurucy and
divisions generally 2s per SIP specification drawing
302152B., To be certified by BIPM for every cm to an
accuracy of 0.1 pm,

G2E - 2 Line standard 20 cm long, flat or slightly U-shaped,
divided in mm, ciphered every cm. To be certified by
BIFM to an accuracy of 0.1 pm. Material:nickel-plated
steel,

92E - 3 Glass scale for calibration of measuring microscopes
consisting of high-quality glass plate with 2mm length
of divisions spaced at 0,1 mm. Accuracy of division
0.1 um, thickness of lines 2 to 5 pm,

925 - 4 One set of primary gauge blocks grade H 00 consisting
of 200, 300, 400 and 500 mm delivered in a box. Gauge
blocks to be certified by internationally recognized
laboratory. One gauge block, grade M0,;%ength 1000 mm

Jdelivered in a box and internationally certified.

928 = 5 One set of primary gauge blocks, grade H00, consisting
of 111 blocks with the following distribution:
l,001 mm to 1,009 mm in steps of 0,001 mm
1.01 ma to 1,49 mm in steps of 0,01 mm
0.5 mm to 24.5 mm in steps of 0,5 mm
25 mn, 50 mm , 75 mm and 100 mm.
International certification required for the following
gaupe blocks: 10, 20, 25, 50, 75, 100 mm
(Gange block set similar or identical to Hommelwerke
type V 111)

92 = 6 Universal measuring machine for external and internal
mcasurcments up to 3 m with incorporated standard scales,
suitable for calibration of end gauges as well as line
standards to an accuracy of 1 micrometer per meter lenghh,
Incorporating all accessories for measuring pitch of
threaded spindles, lead errors of screws, thread diameter
by three-wire method, optical measurements by silhouetting

method, etc, Ze¢iss Jena model ULMM complete with cabinet
for accessories,

bt = Pt Rttt
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Itca i‘o

92E - 7

92E -

G2E - 9

92E -~ 10

92F - 11

idescription

Universal tri-dimensional measuring machine

also equipped for polar measurements, longitudinal
travel 400 mm, transversal travel 100 mm, vertical
travel 145 ma, Measurements on builtein high preci-
sion steel scales, accuracy 1 um or better, readings
possible to 0.1 pam. "quipped with microscope probes
and multi-directional coordinate probe, circular table,
double-image attachment for bore hole location, gonio-
metric attachment, dividing head, V-supports, center
supports, adjustable table, knife edges, sttachment for
vartical measurements without contact etc including

table for supporting the instrument and for accomodation

of accessories, SIF model MU-314 complete with additio-
nal accessories, including installation and demonstra-

tion.

Abbe vertical comparator and direct measuring machine
range 100 mm, reading to 0,1 am on internal glass
sczle, complete with all accessories, contact tips
gauge and theead measuring equipment, spare parts etc

Janufacturer: Zeiss Jena

Accessories for checking flatness and parallelism of
end gauges consisting of one set of optical Mrallels
in a box(Zeiss Jcna) - 1 optical flat 45 mm diameter
unevenness less than O.I,mland one do. 60 mm diamter
(Zeiss Jena) - one interference lamp with one spare
bulb(Homuelwerke)

Gauge block comparator comprising two inductive
comparatorg,electronic analog indicator, heavy
measuring stand, gauge block locator and manipulator,
pneumatic lifting of gauge heads, measuring range
minimum 100 mm preferably 175 mm, complete with
additional measuring heads of axial and lever type
for use on other equipment. (Carl Mahr, ‘Fesa or Cary)

et of secondary gauge blocks, grade HO, consisting
of the following blocks 200, 300, 400, 500 an1800 mm
(make to be different from item 92E - 4, such as

Carl Mahr), Gauges to be delivered in one box or
gsep;arate boxes,

Secondary set of gauge blocks, grade 00, consisting
of 111 blocks similar to item 90E-5 but of different
make for identification purposes, factory cer:ified.
{such as Cary, 5witzerland) ‘
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Item Yo NDescription
Timcnsional metrology, room 91
9 - 1} Three measurine tapes, 20 meter long, made from

stainless steel, with engraved division every cm,
graduation at lowes edge. Best division quality
accuracy 0.2 mm or better to be delivered with
international certificate for every meter division.
These tapes are to be used as siandards for calibrating
other tapes on a stone bench.

91E - 2 leter sticks for secondary calibration, accuracy
0.02 mm or approaching, made of steel, divisions
0.02 to 0.03 mm thickc

Two of length 0.5 m (identical or similar to
Hommelwerke o 30751}103)

Two of length I m ( do No 30751104)
One of length 2 m ( do No 30751105)
91E - 3 Frofile projector for diascopic and episcopic

examination and measurements of small parts,

sceeen dinmensions 560x460 mm with rotary objective
and condensger turrets for magnifications

10x,20x, 50x, and 100x, with filters, glass scales,
cirgular protractor and spare bulbs and fuses,;
(Similar or identical to Hauser model H560 complete

with accessories)

917 - 4 Precision measuring microscope with eyepiece microueter
and coordinate m:asuring table 70 x 50 mm and
objectives x4, x6,3, x12,5, x16 and spare lamps.
(Similar or identical to Zeiss Jena 70x50 cquipment IIT)

21E - 5 Universal measuring block for use on surface plate
for checking concentricity, parallelism or axial run-out,
Comprising bed with sine bar rolls and removable centers.
Center distance 0 to 200 mm, center height maximum 75 mm.
Distance between centers of sine rolls 300 mm.
(Similar or identical to Carl Mahr type 318 GX)

91E - 6 Vorking standard gauge blocks, grade HO consisting of
-121 gauge blocks 0,5 to 100 mm(Carl Mahr type 409/0)
-20 thin gauge blocks in steps of 0.05 mm, range 0,05 to
1 mm (Carl Mahr type 416/1)
-onc set of gauge block holders and measurimg jaws
including scribers(Carl Mahr type® 420 + 420h 100to 420 mmn

4 4Zh 400t0320 mm, maintenance ki% 424 thermome“ecr £27°

|

‘ -ntug gaug: set. mominal % mm, 77 gavees T Lah:r :ipe 425
| | Ik | | | |
|
|

! L [ I B A S M
[
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’

/
9E - 7

91E - 8

91E ~ 9

91E - 10

91E - 11

43

Description

Cathetometer equipped with level and precision
scale with length 1200 mm, accuracy 0,05 mm, with
telescope and optics allowing observations at distances

from 30 cm to 20 m,

Surface roughness measuring and recording instrument,
contact profile type, generally to ISO 3274, equipped
with inductive sensor and measuring amplifier for
evaluation of arithmetic average roughness Ra, peak to
valley value Rmax and pcak to valley average height R,
complete with

- drive unit for tracing length 15 mm, tracing speed

0.5 am/s |

- single skid tracer for maximum 50 pm

- double skid tracer for maximum 50 am

- steel stand with two-coordinate table

- set of V-blocks for components up to 160 mm

- replica kit

- calibration master 50{Pm

- 50 rolls of special recording paper

- supply of fuses and recommended spares

(Similar or identical to FPerthometer C3A with

recorder)

Precision height micrometer with digital indication
combined with angle and form tester, total height

500 mm accuracy S,un or approaching for use on surface
pldte including standard accessories such as ball
contact point, holders for dial comparators and dial
indicators as well as special holders with zero setting,
extension rods and setting devices.

(Similar or identical to Carl Mahr type Digimar)

-5urface plate made of diabas, dimensions 1500x1000x160

mm, flatness tolerance better than lolmnhn(grade 0)
with four cast iron supports. Also for bench use:
-surface plate, grade 00, dimensions 630x400x50 mm,

Sine bars, 100 and 200 mm centre disiances, accuracy

better than 2 um.
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Ttoa Jlo Nuscripiion

91E - 12 Trecision calipers as follows:

5 of stainless stccl with hardened knife edges,
chrome finish reading to 1/20 mm, length 250 mn
supprlied in woouen cases
1 inspection type with fine adjustment without knife edges
reading to 1/50 mm, length 250 mm in wooden box
<5, length 500 mm in wooden box
do. length 1000 mm in wooden box
depth gauge reading to 1/20 mm, range 200 mm
do, range 500 mm

-t et b b s

precision vernier height gauge reading to 1/50 mm
range 500 mm in wooden box with tungsten carbide tip
and holder for dial indicator

91E - 13 Micrometers as follows:

1 set of micrometers from 0 to 800 mm reading to
0.01 mm along with set gauges delivered in one box

2 dial comparator micrometers, measuring range 0 - 25 mm
readings on barrel to 0.0l mm, on' dial comparator to
0.001 mm (similar to C, Mahr Millimar")

1 dial comparator micrometer with measuring discs,
range 0 to 20 mm

1 micrometer holder on heavy base

1 depth micrometer. range 0 to 100 mm complete with

accessories in wooden box,

91E - 14 Dial indicators with stylos at right angle "tast"
type, metric versions:

2 with stylus length 14 mm range 0,8 mm reading to 0,0l mn
1 with stylus length 37 mm range 0,8 mm reading to 0.0l mm
2 with stylus length 14 mm range 0,24 mm reading 0,002 mm
Nial indicator with long measuring range:

2 shockproof model range 10 mm reading to 0,01 mm
2 with range 30 mmn reading to 0,01 nm
2 cable release for above indicators
o1t - 15 Dial comparators as follows:
2 reading fo 0,005 mm range + 0,13 mm
2 reading to 0,001 mm range + 0.05 mm

2 lectronic gauge heads with axial cable outlets
measuring range 1 mm

2 lever type electronic gauge hcads("tast" type)
connectioné to fit indicator used for item 92£ - 10)

T [ [ | | o
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Ttem o Zescription

91E - 16 -Cylindrical square of solid steel, height 300 mm
-Tooluckers knife-edges 490 @ and 300 mm

- Hardened square with knife edges 150 x 100 mm

91E - 17 = Optical bevel protractor reading to 5 minutes, blades 150
mo

~Universal bevel protractor, blades 150 mm

= Precision level with adjjustable vial, length 200 om
reading to 0.02 mm per m =

~Frame level, length 200 mm reading to 0.1 mm per m

91E - 18 Bore measuring equipment, selfcentering two-point or
three-point from 2 mm to 120(or 160 mm), delivered in
suitable sets. Measurements by dial indicators to
0.005 mm or better, The sets are to be used for
occassional checking of bore diameters in an inspec-
tion laboratory service, the best economical and
tcchnical solution should be chosen,

(Suppliers: Zeiss Jena or Hommelwerke! or C, Mahr)

91E - 19 Tester for calibrating dial indicators, measuring
range 12 mm readings to 0,00l mm including holding
fixtures for most common diameters of dial indicators

and inductive gauge heads,

91E - 20 Tester for calibrating comparators of mechanical
or inductive type composed of micrometer and lever
system. Measuring range + 0.1 mm reading to 0.1 am

91E - 21 ~Heavy duty indicator stands(three) with triangular
base, adjustable along with fixing accessories for
dial indicators and dial comparators.

=One indicator stand with magnetic base.
*V-blocks for 2-25 mm, 530 sm, 30-50 s 62140 mm,2 of eac]

91E « 22 Alignment telescope, mirror with 100 mm base, 12-
sided polygon etc permitting readings in x and y
directions to 1 am, (Supplicrs: Zeiss Jena, Leitz or
Ren. Taylor-Hobson) |

91F - 23 Optical circular table, diameter 315 mm, graduation

rexding to 1" [Zciss Tena)




International certification

B

F2 |
Fl Refercnce ~igital
Compression reference dynamoueters with optical reading load cell strain mete
o s ———
|Weight | L1l
.re!erenee|) 5 kN 15 kN 50 kN 100 kN 200 kN 600 kN 2 MN
U.‘?.’“.f‘.‘”l‘% .
\"3 / \"‘ / '..
100 1a7 700 kN | |
L Hydraulic
Precision Precision a4 |
(500 xgf) hydraulic hydraulic "y P:eus . (200 tf)
comparator comparator externa |
F$ ‘///, Fé
[ 1 XN l 5 kN 15 kN 50 kN 100 kN 200 kN 600 kN 2 MN
1 T ] | l

Tensile and compression dynamometers with dial gauge recading

] l 1

i

Compression dynamometer
with dial gauge reading
§

[

Calibration of testing machines in other laboratories and in éndustry using test van I

FORCE CALIBRATIQN SCHFME

oy



Item No

91E -~ F1

S1E - F2

91E - F3

91E - F4

olE - F5

91L - Fé
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Pescription

Force metrologx

Set of reference dynanometers enabling

calibration of other dynamometers with an

accuracy of 0,1 % within 10% and 100 % of

full range, equipped with optical or other

suitable means of observation of frictionless

type and highest resolution corresponding to

at least 0,0! % of range, To be delivered with
international certificated from recognized national
‘aboratory., Equipped for compression tests only
with lower support plate and upper ball joint plate.
Ranges of the dynamometers:

5 kN - 15 K - 50 kN - 100 kN - 200 kN - 600 kN

In case of optical observation a suitable measruring
microscope should be delivered which should also be
used for the certification,

Reference load cell capacity 2 MN accuracy 0,03 %

to be delivered with digital strain meter accuracy

0,0l %. The assembly shall be provided with inter-
national certificate delivered by a recognized national
laboratory. The required stability between calibrations
should be two years for an accuracy of 0.1 % and in
nornal laboratory use at temperatures between 15 and

35 °C without compression overload,

Precision hydraulic comparator for load cells and dyna-
mometers capacity 100 kN(10 tonforce) consisting of

a set of upper plates between which a standard reference
compression type dynamoneter (see item F1) may be placed
and a lower part consisting of plates and traction
fittings in which the tested load cell or dynamometor

may be inserted. The device should be operated by a
precision manual hydraulic jack permitting very finc oadjust-
ment of the force and without any leakage with closed
valve, (The leakage should in any case not occascion

any change of force higher than 1 N in ten minutes and
the finess of adjustment of the jack and its needle valve
should be such that steps corresponding to 1 N car
obtained).

Frecision hydraulic force comparator for load cells

and dynzmometers capacity 700 kN(70 tonforce) identical

to 21E - F3 above in other respects but with stability
better than 10 N in ten minutes and adjustment possibility of
the force to 10 N, or lower,

5=t of compression anc tensile dynamometers, accuracy

0.1 7%, equipped with ball joints for compresczions tests
and all necessary linkages for tensile tests, Dial indi-
catér, preferebly vwith one type of divisions only(black),
To be delivered with certificate from official test
institution or recognized factory calibration service,
Ranges:

1 kN = 5 kN = 15 kN = 50 kN = 100 kN = 200 kN - 600 kN

Compression dynamometer for testing of comprescion
testing machines, specifications otherwise as for iten
91C - F5 , capacity 2 MN,




Calibration of barometers

Calibration of air,oxygen and
as gauges from - to 35 bar
vacuum to 3,5 MT;)

FRZZTURE CALIBRATION SCHTLE

International certification
Cathetometer g-value N
{(for cliecks) Daghdac
- /‘ b -~
- ~ - 1 bar 0 to 1,4 bar 0.1 = 35 bar 1=700 bar 50-2000 bar
e B N I A 0.3 % "'0.02 % _ .o
1 YVacuum stan- ; Standard mano-|] '‘ercury Mcrcury Piston ¢ Piston |
| dard : |barometer column nressure air * oil |
s (cLeod type); 155 - 1090 mbar||vacuum testcrj] tester tester L}gg}gr_ {
o Pa s )7 TR = L
72 // - L . - —_
O e cam  wme  veas W - wmh / - ‘ . ;
Vacuum gauge t | Barometer 0 - 10 0 - 60 0- 100 0-300 |
) comparator | test bar bar bar bar
| 1000 to O, ool' chamber ‘ ; | ’ ‘
L Pa o P9 Secondary|test gauges |
-y e — | Fortable on-site [P
- -3 P3 . P8 ‘ piston tester for
W Seconda- Nitrogen Oil/wateru [ air 0,1 to 10 bar
Colibration £y ame- pressure separator Fortable on-site |r:
of low vacuum barometer e piston tester for
gauges, mainly ¢ oil 1 to 70 bar
used in research
(future facility) ]’\[ ‘

L -

Testing of oil(or other liquid)

gauges from 1 to 700 bar(o 1 to 70 MP:
extendable if needed in future to 200C
bar or more with additional dead-weig!
piston tester

oY



Item No
91E F1
91E P2
91E P3
91E P4
91 P5
910 P6
91E P7
91E P8
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Description

Pressure metrology

Standard .ano-barometer accuracy

1 0.05 mbar or approaching,

range 50 to 1100 mbar suitable

for calibration of other barometers

or mnanome ters, Two-position reading

on precsion scale of upper and lower
mercury level to + 0,05 mm, inner diameter
of tube at least 11 nm, Suitable for
certification by official institute,

Barometer test chamber for connection

to 91FE - Pl above comprising chamber for
mercury barometers and horisontal and vertical
aneroid type precsion barometers and low
pressure gauges, Equipped with vacuum and
overpressure pumps, pressure regulating valves,
all required supplies, such as oil spare fuses
etc for 229 V 50 Hz monophase operation.

Precision aneroid type barometer, precision
0.2 mbar or approaching suitable for connection
to test chambers, range 50 to 1200 mbar

Mercury column vacuum tester with scale graduted
in m and second scale graduted in bar. Range
0 -~ 760 mm, Equipped with the following connections:

1/4 " - 3/8 " - 1/2 » BSP for vertical and angle mounting

To be delivered with hand pump or(preferably with
electrical vacuum pump and regulating needle valves)
connection to external vacuum system should be possible
through suitable T-connector.

Mercury column pressure tester, range 0 to 1.4 bar
to be delivered complete with pump and the follwing
connrections

1/4 " - 3/3 " - 1/2 " BSP and angle connector

Single piston deal-weight pressure gauge calibrator for 2ir
range 0,1 to 35 bar, accuracy + 0,03 % to be delivercd

with official certificate from recognized national
l.boratory and all adaptors &s follows

1/8 " « 1/4 " - 3/8 " . 1/2 " BSP and angle connector

$1/4 " - 1/2 " NPT and M 12x1,5 and M 20x1,5
as well as as triplicete sets of gaskets

Dual piston dead-weight pressure gauge calibrator for oil
range 1 to 700 bar, accuracy + 0,02 % to be delivered

with official certificate from recognized national
laboratory(piston wass and diameter), connectors and jaskcts
as for item 91F - P6,

Oil to water separator for use with item 91E-P7 in parti-
cular for testing of oxygen gayges to be delivered with
all suitable connectors, Range of use 0 to 500 bar,



Item !0
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Description

91E - P9 2 getsof secondary test gauges, accuracy 0,25 %, diam. 150 um

91E - P10

91E - F11

91F

91E

91E

91E

H1

H2

H3

H4

consisting of

0 - 4 bar for use on air, connection 1/2" BSP
0 -10 bar " " "

0 - 30 bar for use on oil, connection 1/2" BSP
0 - 60 . " "

0 -100 ™ " " "

0 -800 " " L1} 11]

All manometers to be delivered without mounting flonge
in suitable transport boxes.

Fortable on-site piston dead-weight tester complete in
transport box. range 0.1 to 10 bar, accuracy 0,03 %

to be delivered with official certificate from recognized
national laboratory, for tests using air, including suitable
punp, and connections for 1/8 " - 1/4%W < 3/5 " - 1/2 » BSP

Fortable on-site piston dead-weight tester complete in
transport box for testing using 2i$, range 1 to 70 bar,
accuracy 0,05 %. To be delivered with official certificate
from recognized national laboratory, including connections
for 1/8" - ll4 " . 3/8" -« 1/2 " BSP and sets of gaskets,

Hardness metrology

Hardness testing machines used in industry can be
inspected as regards load and intender with equipment
foreseen in the mass and engineering metrology laborato-
ries. 1t is easier however to do such checks using
certified hardness blocks, It is for the moment simply
sugpested to procure the following blocks:

Certified hardness blocks for verification of Brinell

hardness testing machinel under normalized load condi-
tions for steel F/D2 = 30 generally to ISO R156:

10 of hardneln compriled between 100 and 200 HB
10 of " 200 " 350

Certified hardness blocks for verification of Vickers
hardness testing machines according to ISO R146, load 30 kgf

5 of hardness comprised between 100 and 200 HV30
5 " " 250 ' 350 HV30
5 " " " 600 * 750 HV30

Certified hardness blocks for verification of Rockwell
hardness testing machines according to ISO R716:

5 of Rockwell Cisteel) betwcen 20 - 30 HRC
5 35 -~ 55 HRC
5 " " 59 - 65 HRC

Ccrtiffied hardness blockl for verifications to 1SS0 R716;
5 of Rockwell B(metals) between 40 - 60 HRB
5 " " 80 - 100 HRB

All blocks should for each type be of the same lot of

manufacture,

| I | B VE UM ! [ !



International certification at BIPM

Reference groups 2
luminous inten-
sity lamps at

Peference group
of lamps for
luminous flux

2045 and 2859 K at 2793 K
3 |Working standa 9|DC power supply 4| Secondary stan- 15] AC stabilizer
lamps, luminous with fine vol- dard lamps for 220 V 1 kva
intensity at tage adjustment luminous flux fine voltage
2045 and 2859 K 0-250 YV 5 A ad justment
11 |Standard resis- - 5| Working stan- Secondary stan- | 16] Reference
tors 0,01 ohm dard lamps for ldard floures- ballasts
b e e e and luminous flux ‘cent lamps I
, 0.1 ohm L. ..l
: ] ! ——— - ,- - -
4
10 IDC power supply | 12 [Switch for 6 | Ulbricht's 14Working standard | 17 Ve A W
with fine vol- voltage/current integrating flourescent lamps ~ i-i -
tage adjustment |- — —] measurements sphere,diameter precision
0<40.V 20 A 2.5 m meters
Optical bench 13 Digital meter 7 Digital 8 Digital 18 tiiz te::fngc
) facility — — —{for voltage and Va- corrected colorimeter n%ab?T:ze;l
i length 4 m, 3 current of lamps photometer xX,Y,% ltmeters.
aovable supports + 0,01 % vo’ tme ’
—_ amperemeters
= - — == =——- === T T

Determination of light
flux of lzmps

Life tests of
lamips to standar

Determination of colours
of lamps and illuminators

FHOTO''ETRY CALIBRATION SCHEME
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Ttem o Description

Fhotometry, room 104

1045 - 1 Stiandard lamps for luminous intensity, construction
siiuilar to Osram type Wi 40 V and Wi 40 G.
The former will be used at a voltage such that the
colour temperature approaches 2045 K. The second type
is gas-filled and will be usel at a voltage such that
the colour temperature approaches 285¢ K.
Required quantities:

10 of Wi 40 V(whereof 5 shall be selected for the
group of Iraqi national reference standards)

10 of Wi 40 G( - " )

A1l lamps shall be sent by the supplier to Bureau Inter-
national des Poids et !/esures, 92 Sevres, France for
calibration, They shall be returned to 10S, Baghdad as
hand-carried parcels,

1041 - 2 Stendard lamps for luminous flux, gasfilled with welded
filaments, clear bulbs, nominal wattage 200 W, working
voltage 100 V, Similar or identical to Osram type Vi 5.
The 1:mps are to be burnt-in and calibrated at Bureau
Internationa]l des Foids et llesures, 92 Sevres, and will
thercafter be transported hand-carried to 103, Baghdad.
Required quantity: 25,(whercof 10 will after burning in
and stability tests be selected by BIPi to constituie
the Iraqi national reference group for fuminous flux,

adjusted to a colour temperature close to 2793 K.

]
w

104E This items is included in item 104E - 1, i,e, rewmcining

lanps not selected as national reference.,

- 104E

]
»

This item is included in item 104E- 2 and is consti-
tuted by those lamps which were not selected to consti-
tute the national reference group,

104E

.
]

‘orking standard lamps 25 to 500 W selected from best
type of lamps available on the local market, they should
be of the same type and size as the corresponding lamps
tested, .

1045 - 6 Ulbricht's integrating sphere to be delivered in four

rarts, diameter of the sphere 2,5 meter along with all

laap fitting accessories for incandescent and flourescent
lamps, auxdliary housing with lamp for absorption
me:surcments, but without photometer, ‘

£
{

‘ | C et et m . i




Item ‘o

1042 - 7

104E - 8

104E - 9

104E -10

104 - 11

53

"escription

Digital photometer with "L corrected
silicium photocell, meuually switched
ranges, suitable for use at high level

as well as low level illumination for
calibration of lamps for luminous flux

and luminous intensity by comparison
attached to Ulbricht's sphere or on
optical bench, To be supplied with 3 meter
weasuring cable and equipped for 220 V

50 Hz mains.

(Suppliers, Osram Germany or Lichtechnik,
Berlin)

Ligital colorimeter suitable for evaluation

in three coordinates of the colour of light

sonurces such as flourescent lamps etc, with

211 other accesories for colour measurements on

other sources such as illuminated surfaces.

(Supplicrs: Osram, Germany and Lichttechnik,
Berlin)

2C power supply output 0 to 250 V DC, maximum

current 5 A equipped with very fine adjustaent

of voltage, resolution 0,01 V or approaching,

3tability 0.0l 7 or better against voltage (15 7))

variations of mains, Tor connection on 220 V 50 liz

mains, To be supnlied with spzre fuses and

other consunable parts,

(Two units should preferably be ordered, ome kept

as spare)

LC power supply, output 0 to 40 V, maximum current
20(or 30) A, with very fine adjustment of voltage,
resolution 0,002 V or approaching. Stability 0,0l 0
against 15 75 voltage variation of mains. For connec-
tion on 220 V 50 Hz monophase, To be supplied

with spare fuses and other consumable parts,

(Two units shzll be ordered, one kept as spare)

Standard resistors, four-terminal, accuracy 0,01 9
N,00l ohm 50 A, 0,01 ohm 10 A, 0,1 ohm 3 A
or appronching values,
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Item o Nescription

1047 - 12 Switch, two-pole, two - positions, insulation for
500 V °C, silver or special alloy contacts, delivere!d
in box with connection terminals. Mo overlapping
between mcasuring positions. Current carrying capzcity
1 A. Suitable for use as switch for connecting alter-
natively the potential leads of a shunt and the potential
leads from a lamp to a digital voltmeter,
(Supplier: Cropico, UK and others)

104E - 13 Digital voltmeter, accuracy class 0,005, miniumum 5 to
6 digits, suitable for DC measurements of voltages of
the order of 100 V with an accuracy of 0,01 V. Preferably
also suitable with rms converter for measurement of AC
voltages of the order of 200 V with an accuracy of 0.1 %,
True rms conversion preferred. Also equipped with
ohms ncasuring facility. Mains connection: 220 V 50 Hz.
To be supplied with all necessary spares such as fuses
etc,

(Two units should preferably be ordered of this type)

104% - 14 (Working standard lamps may probably be procured on
the local market, if not suitable such lamps must be
imported, The types should be the same as those inten-
Jded to be cnlibrated)

1647 - 15 AC stabilizer, stability N,01 & or approaching for
mains variation of + 10 %. Low limit of operation
noainal voltage less 15 %, Output power 1 kVA, nominal
voltage 220 to 240 V, adjustable with high resolution,
{suppliers: Philips, Holland - Soremsen, Switzerland)

104E - 16 Refemnce ballasts for testing flourescent lamps, to be
delivered with individual certificates. The choice of
types should be made according to the type of flourescent
laps to be tested{different wattages).
(Suppliers: May  Christie, Garmany, Brown Bovery, Gcr..zny)

104E -~ 17 Precision measuring set consisting of two vo)tmeters
one amperemeter and one wattmeter all with very low
consumption suitable for measurement and control of
flourescenl lamps, insensitive to wavefor., Wattmeter
range 20 7 to 500 W, resolution 0,01 W on lowest range.
(3upplier: M-rek, Germany)

1047 - 1 3 AC stobilizers similar to item 104E-15 but 10 kVA

! 3 voltmeters 30 to 600 V 0,5 % moving iron type
3 amreremeters 0,3 to 6 A "
! wattmeter 200 V max 6 A &1 current trf 0,1 to 50 A

2
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THERNOIETNY CALIBRATION SCHEME
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Iteia Mo Description

Thermometry, room 105

1055 - 1 3 triple point cells containing water
of isotopic content as specified for
re~lizing the fundamental thermodyn:mic
and IPTS temperature point of 0,0l °c
with an accuracy of at least ‘i 0,2 =K
or better. Also 1 suitable dewar container.
(Supplier: Spembly, U,K,)

105E - 2 High-aacuracy resistance bridge suitable
for four-terminal platinum resistance primary
thermometer measurecents with a resolution
better than 1 mK at 0°C. Also suitable for
measurements on resistance thermometers with
R, = 100 ohin gnd Ro = 2 ohm, Double-bridge DC type,
or current comparator principle with one balan-
cing only, complete with detector
for connection to graphic recorder-of notentio-
meter type. Operafion on batteries or on mains
220 V 50 Hz,

(Supplier: Leeds ”: Northrup,model ER, or
Guildline, Canada)

105 - 3 Graphic recorder, flat-bed 1l2boratory type,
potentiometer principle with ranges from 1 nV
to 1 V full sc.le, 250 mm, and speecd ranges from
1 min/s to 30 :um/h or aprroaching. Suitable for
connection to item 105E - 2, To be rlelivered
for 220 V 50 Hz operation adong with 30 rolls

of paper and 20 pen cartridges,

105 - 4 Bath for testing medical thermometers with fully
electronic control of two set-points, Accuracy of
temperstures 0,01 K , range 34 to 43 °C settable.
Space for at least 100 thermometers.

105E - 5 3 primary resistance thermometers, platinws wound

in protective atmosphere, ice resistance 25 ohm,

length of quartz tube at least 400 mm, to be supplied

with calibtation table established on actual calib-

ration by recognized national laboratory at the

points of oxygen boiling point, triple point of

wvater and freezing points of tin and zinci{and antimon)
} "az'ed individually in suitable transport box=s.
(Zun:licrs: Tinsley, 7.K., Leeds 7 YNorthrup'

|
|
I

[ C ety ¢ s vl ot o




Item o

105E - 6

105E - 7

1052 - 8

1052 - 9

165~ =10

57

Cescription

Low temperature calibration bath for

liquid-in gless or electrical thermometers,

range - ‘T0 °c(or more) to ambient room tempe-
rature{or more), equipped for cooling with liquid
nitrogen. Including liquid nitrogen controller.
I.uzersion depth minimum 250 mm, immersion diamtter

15 cm. Fijuipped with bottom agitation and accurate
platinun resistance sensor controlled temperature
regulation with setting regolution of 0.1 K or better
and stability better shan 0,01 K. Uniformity of
temperature in test zonme to be better than 0,005 K

at ambient temperature. Alternatively: mechanijcal ::{i:ﬁg-
Ice point bath for calibration of liquid-in glass

and electrical thermometers, useful diameter of
ioviersion mininum 6 cm, imaersion depth minimum 20 cm
equipped with air agitation device for maximum air

saturation of air-water mixture, glass dewar model.

Low temperature bath for calibration of liquid-in glass
and electrical thermometers in the range of - 30 to +
100 °c using silicon oil(Corning Ko 200 or similar) or
using water between + 2 and 95 °C, equipjies with usecha-
nical refrigeration for 220 V 50 Hz mains, im.crsion
depth minimum 280 mm, inwersion zone diamweter :inimu.:
150 ram. Equipped with bottom agitation and accurate
platinum resistance sensor controlled temperature
regulation with setting resolution of 0,1 K or better,
stability better than 0,0l K. Uniformity of temperature
to be better than 0,005 K in the test zone at ambient

temperature,

Spéécial oil bath for calibration of liquid-in glass and
electrical thermometers in the range of + 50 to + 250°C
characteristics as for item 1057 - 8 but without
refrigeration., Suitable calibration liquid to be
supplied equivalent to 5 full charges of the bath,

Ineumatic sand bath suitable for calibration of ther-
mometcrs in’ the ronge of 200 to 650 °C using alumina
or other powder, Temjerature regulation and st:bility
to be better than 0,1 K, To be sup:;lied complete with

air blowing unit and regulator for 220 V 50 Hz iaains
foupplier: Techne, UID

| e —— |




Item o

105E - 11

105E - 12
(a)

(b)

(c)

(d)

(e)

105% - 13

105E - 14

105E - 15

Description

3 primary platinun-10irhodiumplatinum thermocouples

first grade to IPTS - %3, mounted in twin-bore tubing

and protective tube of alumina, diamter of wires 0,5 nm,

total length of wires 1,5 m, total length of tube 600 mn,

To be supplied in individual boxes along with certifi-

cate from national physical ‘aboratory in accordance

with IPTS-68, '

-2 secondary platinum-10%rhodiumplatinum thermocouples
according to IPTS-63, length of individual wires 2 m,
dirmeter 0,5 mm, Suplied without twin-borc tubéng nor
protective tube,

-2 secondary metal-clad . platinum-10%
rhodiunplatinum thermocouples, length 1 m, diameter
1.6 mm of sheath, sheath made of 10%rhodium-platinum,
with adjustable seal and end caps of plug-in type.

-2 compensating wire systems with plugs fitting the
previous item, length of each 3 meter,

- 100 pieces of twin alumina bore tubing, each 5 ci

long suitable for 0.5 mm wires
- 20 pieces of closed end alumina tubes suitable for
the above twin bore tubing, length 600 mm
Thermocouple cowparison furnace, opebating tempersture
1400 °C or more, furnace chamber minimum 400 a, dia-
meter mininmum 25 i, suitable for comparison of thermo-
couples down to 200 °C, complete with monitoring thermo-
couple and control unit consisting of stabilized
voltage or current supply for conmection to 220 V 50 Iz
monophase,
(Similar or identical to Johnson-Matthey type TK 4 with
rmodel 18H1 control unit )

Thermocouple svitches, two pole, with parasitic emf
less than 0,1 uV, contacts of suitable materizl with
very thermal emf agrinst copper, Supplied in boxes
with copper or gold-plated copper pole screw connec-

ti°"s‘4 each 12-way type,2 pole 2 each of
. 4-way, 4-pole
2 each 24-way type,2 pole (for resist: nce

aometers
(Supplier: Croydon Instruments U,K, or limila%§9f10m rrs)

Digital microvolt..cter duitable for thermocouple
mcasurements down to 1 uV, preferably to 0,1 uv,

5-digits with insulated ouv<z.* for 2:gi%al nrinzer,




Ite.. No [.escription

1652 - 16 Iigital printer suitable for connection to iteuwn
105E - 15, including sc:nning unit for up to 10
channels connectable to the input of item 105E- 15
for successive recording(or parallel) of thermo-
couple voltages measured with item 105E-15. Auté-
matic printing times settable from 30 seconds to R
30 minutes. Connection through IEC bus, 220V50Hs mains.

1057 - 17 Automatic ice point, accuracy 0.0l K camprising
tube for thermometers or thermocouples, diameter
15 to 30 mm, depth minimum 150 mm, operating on
the principle of frigistor cooled and heated
bellow enclosing distilled water,
(Similar or identical to"Zerof' made by Mectron Frigistor,
RO

105E - 18 Totentiometer facility comprising 5(or 6-digit)
precision cascade type potentiometer allowing
measurenments to 0,1 aV, preferably to 0,01 aVv-
Complcte with mains stabilized supply {for current,
null detector, cxternzl coniection to stindard cell
enclosure. liull detector suitable for conmection to
potentiometric recorder, Linearity of potentiometer

better than 0,01 ¢,(lNull detector also to be used separzate!
105% - 19 Craphic recorder, identical to item 105E - 3

1¢5E = 20 Trccision optical pnyro.aeter suitable for calibration
of other pyrometers based on radiation measurenents,
Complete with tripod stand, battery operated supply
calibrated disaprearins filament lamp and one spare
calibrated lamp,

(Suggested supplier: Leeds and Northrup)

1057 -21 lLarge aperture black body furnace, emisgivity factor
higher than 0,99, tenper:ture range up to at lecast
1400 03, complete with controllable power supply for
operation down to 50°C of the furnace,connectable to
220 V 50 Hz mains (or 380 V threephase), Diamcter
of horisontal opening minimum 30 ms, Suitable for
checking radiation pyrometers(or two-colour pvro-
meters) with disappcaring filament optical pyroueter
item 1057 =20,

slev,  15A, Leeds 7 Dorchras,
B ‘_'A v’_‘ _1',

-

{ (Fozzihle supnliers: Lp
i ) .
t




Iten No

1057 - 22

105E - 23

105E - 24

105E - 25

105E - 26

105F - 27

60
NDescription

Calibrated tungsten ribbon lamps for calibration
of optical pyrometers consisting of

3 Vacuum type for temperature range 700 to 1400 °c
3 Gas-filled type for range 1000 to 2100 °C

To be supplied with calibration certificates with
respect to current,establi-hcd by a recognized
national laboratory in terms of IPTS-68, also two supports.

(Suppliers: General Electric, U.X. or Osram FRG)

Direct current power supply stabilized in current

to 0,01 %, maximum current 20 A maximum voltage

40 V. Regulation by four-temminal precisiom shunt,
short-circuit safety devices when connected as
voltage supply. For connection to 50 Hs 220 V single
phase. Current(and voltage)controls to consist of

at least two potentiometers one preferably with
multi-turn potentiometer so as to allow a current
resolution of 10 maA,

(Supplier: P, Fontaine, France and others)

Four-terminal shunts, output voltage 100 mV minimum

current ranges 10 A and 20 A, If not available:

30 mV for 30 A and 100 mV for 10 A to allow direct
evaluation of current using digital voltmeter connecteqd
to the potential leads. Precision + 0,02 % or better,

Nigital voltmeter, multimeter type with at least
5 digits. DC - accuracy better than 0,005 %,

With ohms ranges, accuracy better than 0,0l %,
may be combined with item 105E - 15 for use with
printer. Preferably with incorporated calibration
check facility,

Assman hygrometer suitable for connection to or use
in climati¢c chamber for calibration of other hygro-
meters. Psycrometer table to be supplied as well as
certificates for the thermometers used.Quantity: 2

New-point hygrometer, prechésion type with frigistor

conling and electronic detection, (Tentative spec-):
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Iten No Description

105E - 28 Climatic chamber suitable for calibration of,
or adjustment of hygrometers, fully saturable type
tc %4 % humidity or more and drying possibility
down to 10 % or less of R.H., Temperature range
% to 50 °C or ambient to 50 °C.

105E - 29 Set of primdey hydrometers for verification of
(a) other hydrometers or density determination devices

rangeing fron 600 kg/m3(or g/ml) to 1000 kg/m3 with
lowv surface tension and from 1000 to 2000 kg/m3 with
medium surface tension , adjusted at 20 %c, each with
20(orxr 25) kglm3 range, Generally according to
first grade hydrometers of British Standards Institute
specifications. To be supplied with calibration
certificate from recognized national calibration
laboratory and in suitable boxes, or storage
containers. Very careful individual paciiing should |
be made for transport so as not to break the stems, ’

(b) One set of secondary hydrometers range 600 to 2000
kg/m3 in suitable boxes, range of each 50 kg/m3
adjusted at 20 °c,

105E -30 Suitable thermostated jacket for calibration of
(a) hydrometers along with circulating thermostate
accuracy at least 0,0l I, range - 20 to + 100 °c.

(b) Also surface tension measuring instrument, preferably

electronic model.

105E -31 Laboratory thermometers to BS 593, graduated in 0,1 K
(a) steps from - 0,5 to + 40,5 °c for total invaersion,
maximum error 0,2 K, Quantity : 30

(b) Reference thermometers to BS 1900, graduated in 0,1 ¥
steps from - 1 to + 51 °C, length 500 mm , maxiinum
error 0,2 I, Quantity: 15

(c) Short-stem thermometers to BS 1865, length 210 mm,
graduated in 0,2 K steps from - 10 to + 55 ° for
total immersion, Quantity: 20

(d) Total imaersion thermometers to BS 1704 length 300 am
graduated in 0,5 K from - 5 to + 150 °c. Quantity: 20

(e) Total immnersion thermometers to BS 1704 length 300 mn
graduated in 1 K steps from - 5 to + 250°C.Cuantity: 29

Suonlier Lesl. M, ahu ©thers

§
|

|
|
R ‘




Item Mo

105K

105%

105%

105E

105E

105E

- 33

- 36

- 37
(a)
(b)

(c)

(d)

(e)

Nescription

‘later demineralizer, ion exchange type, with
regeneration systen, suitable for producing

2t least 10 litres of pure water per hour,
complete with all spares and conductivity meter
operating on IEC R 20 or R 14 dry cells-

Ice maler producing ice cubes, capacity at least
20 kg/day. Operating on 220 V 50 Hs mains.

Ice shaving machine, household or restaurant type
with all necessary spares(blades) etc for 220 V 50 H=z
operation.

Suitable equipment for thermometer reading including
telescope on stand reading distance down to 300 mm,
magnifying glasses, and tripod stands for holding
thermometers and resistance thermometers, heavy
duty, adjustable types.

(Suppliers: Pye, Spindler & Hoyer, Ealing, or
Bouty, France)

Portable thermocouple potentiometer and test set.

Thermometry equipment for general use in the other
laboratories and distributed by the thermometry

laboratory:

Large scale room hygrometers 0 - 100 % R.H,

Nuantity: 20

Room thermometers, well visible type, precision 0.5 I

Nuantity: 20

Recording thermometer with alternatively 24 h or 7

day clochkwork paper drive for recording of room

temperatures between 15 and 45 °c with highest

resolution(control of climatic equipment),

Tuantity: 6 supply of paper and ink cartridges for
two years operation at weelkly rate,

Recording thermo-hygrograph for both temperaturc and

humidity simultaneously on the same paper, range

temperature +15 to 45°C or approaching, 0 - 100 % R,l7,

“uantity: 6 + supply of paper and ink cartridges for

two years operation at wee..ly rate.
Clockwork paper drive 24b or 7 day rotation, selcctable,

Barograph calibrated in millibar with 7 days clock-
work mecapism,

wuantity: 1 + supply of paper and ink for one year
operation




Item No

1052 « 38

105E - 39

(a)
(b)

(c)

63

Description .

Two analog millivoltmeters suitable for use with
iron-constantan thermocouples, Millivolt scale and
direct reading scale,

(Supplfer: Hartmann & Braun, FRG and others)
The rmocouple wire, glassfiber insulated:

200 double meter copper-constantan 0,2 mm diameter
1000 double meter irom-constantan 0.5 mm diaméter
Platinum resistanse sensors Pt 100 with Ro = 100 ohm
type P4
Quantity: 10

Supplier: Degussa, FRG
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Frequency and time, room 107

The schematic diagramme is selfexplanatory to experts
within the field of frequency and time standards and
can be submitted as such for odtaining quotations.

Redundanoy is an abdsolute must f°r the preservation

of the time standard to highest accuraoy(of the order

of 1 microsecond if synchronised at an obdservatory

abroad and flown-in to Baghdad). Time signals received
from foreign radio transmissions are subject to variations
up to several milliseconds and sometimes more due to
ionospheric variations. The reception of foreign time
signals should be made mainly for ocontrol purposes.

The local transmission of standard freguenoy and time
signals on VHP or UHP bdands is mot subject to distur-
bencies but has only line-of-sight coverage. Iz order
t0 make calibration of frequenocy and time possible
with highest accuracy availadle at other places than
Baghdad, the most corvenient is %> use a portabdble
rubidium stabilized oscillator and clock together with
suitable periferic equipment such as oscilloscope and

counters.

As a start it is considered that time can be preserved

if the laboratory is equipped with two independent
caesium clocks, wherec?! one is used for trarsfer of

time. To increase the redundancy the system may in

future be increased to include a third caesium clock

as shown,

All the clocks, but not the transmitter, should have
their independant stand-by battery supplies and

chargeing devices and conceived s0 as t0 stand a power
break for up to 48 hours. The rooms must be air-conditioned
all the time s0 as to keep the temperature between 18

and maximus 28°C. An emergeancy air conditionner working
on an emergeancy power supply sust therefore de installed
and enter into,operation when required.

Suppliers of time and fresquency standards:

Rohde & Schwarts, P.0.B. 801469, D-8000, Munich, PRO
Oscilloquarts SA, 2001 Neuchatel, Switserland
Hewlett-Packard, CH~1217 Meyrin 2, Geneva, 3witzerland

NotesReceiving and transmitting lnﬁonnsl should be guoted
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Itemn No

108 - 1

108 - 2

108E ~ 3

108E - 4

108E - 5

108E -~ 6

Description

Electrical metrology

Transdportable thermostated enclosure containing
four selected saturated Weston cells of reveraable
construction with internal emergeancy supply for
up to 24 h operation.

Similar or identical to Guildline model 9154D.

To be calibrated at BIPN, Sevres, France, and
hand-car-ied to Baghdad.

National reference group of 10{or 12) saturated i
Weston cells, shippable type, in precision thermo-
stated enclosure for connection to 22C V 50 Hz mains

or to 12 V battery with automatic change-over.

To include two means of temperature measuring devices:
one with thermistor bridge, .esolution 0.v05 K, and

the other selected sensor Pt 100 type P4 Degussa or
Rosemount ruggidized type with four-lead connection

to external bridge. This sensor should preferably

be demountable from the enclosure for ice~point checks.
Only factory certification of the Weston cells required.
3ipilar or identical to GCuildline model 9152 modified

to include Pt 100 sensor.

Potentiometer facility consisting of six-dial guarded
potentiometer, null detector sensitive to O.o0l uV and
stabilized current supply. Ranges O to 1.6 V, resolu-
ticn 1 uv, 0 - 0.16 V resolution 0.1 maV and . 3o 16 mV
resolution 0.0l pV, No standard cell to be supplied,
external., Fully floating, earthed negative or earthed
positive connection possibilities of unknown emf. Two
emf inputs. Maximum internal resistance 4 koham.

Null detector to be conneciadie separately for other
instruments. Overall-accuracy 0.00l1 4 or better,
3imilar or identical to Leeds and Northrup type K-o0
measuring asusemdly.

Volt box with autocalaibration facility, normal range
1 1o 1000 V DC overangeing to 1500 V, adjustauble to

1 ppm(using item 108E-8 and the null detector in item
108E-3). Yearly stability 10 ppm. Equipped with guard
for tappings over 100 V,

Similar or ident: 1. to Guildline model 2719,

High-voltage DC voltage divider, output l(or 10 V),
preferably also possible for use at 50 Hz. Fully
guarded type. Range preferably up to 35 kV. Fully
safe execution., Also electrostatic voltmeter for
simultaneous use with divider. Accuracy of divider
preferably 0.1 4, accuracy of electrostatic volt-
meter 2 4.

Possible suppliers: Tinsley, U.K., Pye U.K., Messgeraete-
bau, Bamberg, FRG and others

High-voltage DC supply with very fine voltage adjustment
and regulation better than 0O.o00l %. Output voltage 10 kV
output current 1O mA minimum.

Juppliers Fluke and others




Item No

108E - 7

108E - 8

108E - 9

108E- 10

108E- 11

108E- 12

T0
Description

Transportable standard cell enclosure containing
4 saturated Weston cells identical to item 108E - 1

(One of the standard cell enclosures of this type
will be used with the potentiometer provided for
thermocouple measurements, sce thormometry)

Precision voltage supply, range 0 to 110C V in

‘four ranges with six-dials, output current 50 mA(min29ma)
on 100 to 1000 V ranges(for calibration of precision

moving iron or electrodynamic meters). Accuracy and
stability of output better than 0.005 %.

Supplierss Fluke, Yokogaua(2552 modified to give
min 25 mA on highest range irstead of 10 mA)
or combined with Frecision current supply,
item 108E-11, see below), Philips, etc

Precision digital voltmeter, accuracy 0.002 4 or approa-
ching, resolution minimum 1 uV, six-digit(full 5-digit)
execution, mainly for DC, ranges from 100 mV to 1000 V,
Manual or automatic rangeing with BCD output end suitausie
isolation for digital printer item 108E-10.

Als> with resistance measuring range from 10U ohm to

1C Megohm. four-terminal connection possibility, accu~-
racy on low range minimum O.o0l %. 220 V 50 Hz mains.
Non-compulsory options: AC measurements and digital tc
analog output of three lowest or three highest digits

for grar2ic recording. Easy autocalibration, check faciliity.

Suppliers: Fluke, Yokogawa(model 2501), Solartron,
Hewlett-Packard,etc Leads & Northrup etc

Digital printer suitable for above item 100E - 9,
including 100 rolls of paper, supply of printing
riboon, automatic printing control and optionally
second printer channel and mains operated digital
clock(50 Hz) connectable to second channel.

Suppliers: same as for item 108E - 9

Precision current supply, ranges 100 md to 20 A,
six-dial type resolution . 2A on lowest range to

100 pA on highest range(resvlution figures up to

ten times still acceptable according to these specs).
3tability and accuracy generally C.ol ;. of setting,
0.1 7 on highest range.

May be combined with ‘tem 108E - 8.

Supplierss Yokogawa model 2561 combined with 2552-01
see however restrictions output current of
2552=01.

Consult also Fluke, Hewlett-Packard and Holt

Four-terminal shunt box for DC and 50 Hz AC, 3elec-
tion of currents by copper plugs. Range 100mA to 100 A
minimum, accuracy O.ol %, 0.05% ! on 100 A range.

Alsos Second shunt box for currents t» 10 A only.,

Suppliers Cuildline model 92114 and 2200
or Hertmann % Braun




1 Item o Lescrigtion

icdk - 14 Tirect current stabilized power supply with faine
aujustment of curren:’ - voltuge), output current
ndgus table from nine 1 to 1CO A , output voltage
maxinum 8 V. Suitable for calibration of current
measuring instruments and shunts and for connection
t> Guildline range extender for current comparator
bridge.

Suppliers Guildline, Canada(Hewlett Packard model
6260B for 230 V 50 Hz mains)

1083E -~ 14 National reference resistors conaisting of

(a) 2(or 3) 3pecial reference resistors,
high range four-terminal with very low
temperature coefficient,
adjusted at 23 °c. in projective
transportable enclosure,
value 10 kohm, stability 1 ppm/year
or bpetter.(Suppliers: Gen. Radio or ESI)

ib) 1 Thomas-type, four-tersinal resister

low range 1 ohm, stability 1 ppm/year, for use
in oi1i bath.(Supplier: Leeds & Nortnrug)

Note: One of the the 10 kohm resistors and the 1 ohm
resi1stor shall be calibrated at BIPM, 3évres
in terms of the mean value of the ohm.

108E -« 15 3uitable resistance boxes, four-terminal, for
scaling down from primary reference(a) 10 kchm to
primary reference (b) 1 ohm using bridge 108k - 1lo
allowing ratio cross-~checking of that bridge,
construction principle similar to Hamon system.

Suitable resistance boxes for scaling up to l0{or 00)
megohm frcm primary high resistance reference 10 xohm
resistor consisting of individually connectabl:
resistnors in boxes, two-terminal, arranged :.:r decade
crder from 10 kohm to 1 megohm individual vaiues.

O1e air reference resistor in air enclosure with
very low temperature coefficient value 100 ohm

for use a3 intermediate measuring reference standard
with current comparator bridge 1tem 208HZ -~ 16

Suppliers: CGeneral itadio, Leeds % Northrup, Guildline,
E3IL

l0BE -~ 16 High accuracy resistance bridge, current comparator
type, accuracy 0.5 ppm(or petter), range when used
a3 resistance comparator V.ol ohm t» 10 kohm with
four-terminal connection,{generaily with 1510 resis-
tance ratio using standards of 1 kohm, 10C ohm and
L ohm) or 1n two-terminal connection using X kohm
standard reference for measurements up to 10 Mohm,
accuracy on 1 Mohm and 10 Mohm measurements reduced 1o
10 ppm. '
Jirmilar or identical to Guildline model 2)75

1GeE - 17 Range extender for aitem 1lU8E - lo allowing measure-
ments down to 100 microhm connected resistance.
Current comparator principle along with reversing
switch for LU A. Surldiine model 2606,




Itex No

108 -

1c8E -

108E -

108E -

i08E -~

1088 -

18

1y

20

21

22

24

Description

Four-terminal high-current resistance standards
accuracy G.ol , or better for use 1n 0il bath:

2 x 0.1 ohm 3 A in 0il or ocail-filled
2 x 0.01 ohm 30 A
1 x Oco00l chm 100 A

Resi1stance measuring facility consisting of

(a) precision tera-chmmeter or bridge
with fully guarded facility along
with calibration resxstoi‘5 value max 10
megohm. F-nge: 100 to 10 ohm,
measuring voltage to comprise 500 V.
Accuracy: 0.1 4 at lowest range, 2 % at
highest range or better

(b) digital ohmmeter(may be included in item
108E - 9) preferably combined with volt
and millivolt-ranges. Accuracy general%y
better than 0.02 7, milliohm ranges 10 °~ 10 ohm
0.0l 4 okm ranges, megohm range to at least
10 megohm accuracy 0.2 4 or better.
Preferably equipped also for resistance ratio
measurements in four-terminal mode. Jix-digit
model for 230 V 50 Hz operation.

Suppliers: item (a) similar or identical to |
Guildline model 9520
(b) similar or identical to
Tettex model 2227

High-value resistance decade box, guarded execution
comprising the following decadess

10 x (1 + 10 + 100 + 1000 + 10 000) megohm
accuracy 0.1 %

10 x (1 + 10 + 100) hmaccuracy 1 ¢
Similar or identical to Tettex models 1140 and 1147

Medium-values resistance decade box, accuracy generzlly
O.ol % suitable for checking multimeters of digita’
or analog type, resistance bridges etc consisting of

7 decades 10 x(1,10,100,1000,10 000, 100 000
ohm and 1 megohm)

Similar or identical to General Radio model 1433
cecnnectors with low thermal emf.

U1l bath with incorporated cooling system for ope-
ration vetween O and 60 C, temperature settabxlxty
and stability to O.vl K at ambient temperz“ure 25 c.
orking space approximately 60 x 40 cm, 20 cm deep.
To be supplied with 5 charges of suitable insulating
cil. Controlled by Pt 100 or thermistor sensor.

Suppliers: Ouildline, Leeds & Northrup, Haake, etc

Jet of individual shunts suitable for connection to
d1g1tal voltmeters, output min. 100 mV, ranges

5o Ay ou A, 150 A, 300 A, 750 A, 4500 A , accuracy
Vel ,. or vetter, aiso for .se with AT 0 Hz.




[tem

108E

108E

108E

No

- 25

[P)
Description

Multi-purpose voltmeter-electrometer with very
high resistance input combined with nanocampere-
meter. Low-drift type, suitable for connection
to recorder. Range 1 mV to 10 V. Accuracy 2 ¥
minimum, lnput impedance higher than 1014 onm

3uppliers: Keithley U3A, Tekelec, France and others
Multimeters as follows

(a)2 analog multimeters, internal resistance 20 000
ohm/V, rargses from 50 pA to 5 4 , 1V to 3 kV
1 ohm to 10 megohm(or more). Batteries IEC R 14
or R 20 exclusively.

(p)2 digital multimeters, 5-digit, battery or charger
operation for 230 V 50 Hz, 0.1 or 1 V full scale
to 1000 V DC, 1 V to 500 V rms AC, 1 ohm to
20 megohm resistance. Accuracy O.o2 ¥ DC, 0.2 % AC.
If provided for dry battery operation, the
batteries should exclusively be IEC K 14 or R 20.

All accessories, test leaids etc to be supplied
except shunts.

Variable resistors and resistance boxes as follows

(a) Variable resistars, circular or longitudinal
construction, dissipation 1 kW, complete in boxes

Quantity Resistance Maximum current
2 0.1 ohm 100 A
2 1 ohm 32 A
3 10 ohm 10 A
50 ohm 4 A

(b) Variable resistors, circular type, complet: in
ventilated boxes with three pole screwsy dissipation
maximum 250 W otherwise as follows:

Quantity Hesi1atance Maximum voltage
3 250 ohm 250 V
3 1 kohm 500
hm
33 2114 288

{c) Decade resistance boxes, five-decade type with
copper or gold-plated copper banding posts or
pole screws, low thermal emf type, accuracy U.l .
or better for use as adjusters in precsion circuitry:

Quantity Resiastance(DC and AC to 20 kHz)
3 10 x (0.1 to 1000 ohm)
3 10 x (10 to 100 000 ohm)

Maximum current or voltage t> be indicated on
each 1ecade.,

Supplierss Tet.ex(item c), General Radio(item c),
Ruhstrat, PRGC etc




Item No Descraptaion

108E - 101 Thermal transfer AC/DC voltmeter, range 0.5 V
to 1000 V, 5 Hz to %00 kHz, accuracy
0.0l X in the range of 5 Hz to 20 kls. Detector
for operation on 220 V 50 Hz mains. Connection
for current shunt sets, item 1083 - 102

108E - 102 Jet of snunts for use between 2.5 mA and 20 A(or
25 A) in connection with item 1088 - 10l. Also
switch for AC/DC transfer using the shunts.

Supplier for both items: Fluke or Holt

108E - 103 Precision voltage calibrator range 1 mV to 100 V
{or 1000 V), output current minimum 25 mA, four-
terminal connection of load, frequency range
5 Hz to 500 kHz or 1 MHz. 3ix-digit resolution,
stability better than 0.0l 4. For 220 V 50 Hz mains.

Supplier: Fluke or Hewlett-Packard

108E - 104 Differential rms voltmeter based on thermal trans-
fer, 100 mV te 1100 V in five ranges, frequency
range 2 Hz to 2 MHz, accuracy in middle range O.l %
or better. With internal rechargeable battery
(compuisory for use on 1 and 0.1 V ranges to avoid
influence of parasitics).

3imilar or identical to Fluke model 931B

1088 - 105 Precision wattmeter, volt range 100 V, current
range 5 A, suitaole for AC/DC transfer of the watt
unit. Resolution minimum 0.05 %, including frequency
transfer error from DC to 50 Hz, Electrodynamic
or electronic type’ light-spot deviation or
compensation.

Supplierss Consult Tinsley, Goertz, Yokogawa, !
Hartmann & Braun, Leeds & Northrup,etc
Cambridge instruments

108E - 106 Periad and freguency counter suitable for continuous
or triggered measurement of low frequencies in the
range of J0.1 to 20 kHz as period counter and 10 kHz
to 10 MHz{or more) as frequency counter. Triggering
level down to 0.1 V. Input attenuatcr for up to
300 V. Also useable as universal pulse counter with
two start-stop inputr. BCD output preferably with
IEC bus to fit digital printer, item 108E- 112(and
108E - 10).

103E ~ 107 Precision AC supply frequency range 40 to 500 Hz
(minimum), amplifier type with :-ternal oscillator,
also for connection to externai uscillator. Stabilie
ty of output 0.02 %, 1 V to 1000 V in sax
ranges, resolution minimum O.o0l X of range. Complete
with all accegsories and spares for 220 V 50 Hz mains.
“.iage output minimum 50 VA on each range.

| Similar or identical to Yokogawa model 2858 which
| combines items Y08E -.77 and 108E - 108. i
‘ Nose: This 1tem 18 not necessary A{ item 108K~ 103

tg prrcured with an 2molif-er to 100C V and
w.%h sulfieien: O0uwi.. . 0 R e Lowever Lelow,
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Item

103E

108E

10BE

No

108

r09

110

Lascription

Precsion AC current supply 10 pA to 50 A, frgquency_ ‘
range 40 to 500 Hz or more, resolution 0.0l %, stabili-
ty 0.02 %, internal oscillator and connection for
external input. May be constituted by transformers
connected to the voltage aupply described in item

108E - 107. Current output corresponding to at least

40 VA.

Supplier; See item 108E - 7 , also consult
Fluke, Holt and Dynamco

Note: Items 108E - 7 through 1l08E - 9 together with
one electronic wattmeter may be supplied by Yo-
kogawa as a complete rack-mounted system type
3862. This system is convenient for series
checking of several instruments at the same
time. The expert prefere however bench distri-
buted instruments as this allows the operator
to adjust more easily voltages and current to
correspond to divisions of the instrument under
test. The proposed rack mount of 3862 1is not
so convenient from this point of view. The 1tems
listed in the"alternating current calibration
scheme”" allow the set-up of a practically iden-
tical system as the 3862 using the bench system
and includes & precision digital wattmeter and
printer to print successively calioration values,
in which case the values read on the supplies
only serve as a redundant control, in the case
of all measurements i.e. current, voltage and
wattage. The precision in energy may be 1increa-
sed 1f a standard watt converter and digital
voltmeter of the type Yokogawa 2882-1> 1s pro-
cured. This 1instrum- ° 113 included in the assemviy
type 3802 but 1t cannot be calibrated or checked
Incally to a vetter accuracy than i1tem 108E-10%
wiii allow. It may thus not be necessary and 1in
any case precision wattmeters which may have to
be calibrated can generally be calibrated with
DC as they are in fact electrodynamometers with
very low frequency dependency.

Two-phase generator 1 to 100 000 Hz or more, output
minimum 3} V over 600 ohm, continuously varaiable.
Variable phase through 360 °,

Sinusoidal . outpu*t wiih .ow dissorsion.

For connection to mains 220 V 50 Hz.

Similar or identical to Hewlett-Packard model 203aA

5et of precision moving-iron or electrodynamic (rms)
analog meters composed as follows:

class 0.1 light-epot wattmeter for 100 V and 220 V

DC and 50 Hz AC, currents 1 and 5 A
recision cosphimeter
class 0.1 ight-spot amperemeter, current 5 A

class 0.02 current transformer for 50 Hz, range
O.1 to 50 A pramary, 5 A secondary
spare lamps and transformer for the above instruments

Three class 0.9 milliamperemeters to 600 mA, four rangesy
Three " amperemeters to 6 A in four ranges

Three " voltmeters to 300 V in four ranges

Three AC/DC Toving iror mulvimeais=p

B N | . [——




Item No Descraptio-

1UGE =~ 111 Digatal rma - measuring volt- , ampere- and wattmeter

for single-phase operation, accuracy 0.l £ at SU Hz
ranges: voltage 3 to O0UU V 1n Six ranges

current 10U mA to 3U A 1n seven ranges

wattage 300 mW to 18 kW
Conversion based on multiplication of pulse height
and pulse width followed by integration to obtain
AC tc DC conversion or direct indication of root-
mean-square(rms) values of voltage, current and )
wattage in the frequency range of at lee3t 1.2 kHz
down to 40 Hz or lower.
Resolution at least 5 digits. BCD-output for connection
to printer preferably through IEC bus.

108F - 112 Digital printer for item 108E - 1ll(preferably of the
same type as for item 108E - 10) to obtain redundancy
and interchangeability. To be supulied with 100 rolls
of printing .2.er and spare printing ribbons.(Frinting
to be black --- blue so as to enable photocopying.)

Supplier: item 108E - 111 and 112 Yokogawa model
240321 + printer

106E ~ 113 Energy meter test installation for 3ingle phase and !
threephase meters for 220/330 V systems and for 100
and 110 V single phase meters all 50 Hz, comprising
106E -~ 117 electronic standard to 0.05 4, suppis ..rcuits for
current and voltage including phase snifter, pulse
counter and photoelectric scanner suitable for
individual tests of meters. Test bench with universal
mounts for at least 10 meters. To be used for type
testing and sample testing of energy meters as wel.
as for calioration of portable energy meters of
secondary standard type. Supply device also to 1incilude
facili*y and staniard (rotational) meters for
checking reactive energy meters.

through

Important:s The electronic standard should have such
connections so as t0 allew control or
calioration to other 3atandards using a
transfer wattmeter(electrodynamic high
accuracy device which can be checked with
DC). It should for checking purposes
also be possible to connect an

AC stabilizer of suitable size so
as to enable accuracy limit checking
using the wattmeter-time method.

Supplierss Consult Landis & Gyr, Switzerland and
Zera, FRG

One secondary standard energy metar for
portable use shall also be supplied as
well as one for reactive energy.
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118

through

100E -

and

104E -

throu
106E ~

LO0vE -

LOCE -

106E -

122

127

&h
131

123

124

125

I

Description

Current transformer test set for 50 Hz current
instrument transformers with 1 and ) : ==2ccondary
conplete with au;ply circuits, reference transfor-
mer or current comparator interpationally certified,
detector and reference burden according to IEC.
Current ranges primary 1l(or 0.1) A to 4000 A(minimum
2C00 A). Accuracy in ratio min 0.0l i, phase angle

1 minute or better.

Light-weight, reduced space and low-power
consumption of supply gear essential for orderang.

Consult: Guildline, Tettex and Haftmann & Braun

Potential transformer test set for potential trans-
formers up to 11 kV and to 39 kV, secondary 10C V
or 110 V 50 Hz.

Charucteristics similar to 106E = 118 in other
respects, possibility to combine both should

be considered. However, space weight and safety
regquirements should bte taken into account az regards
the location of the equipment. Suitable AC volt- |
meters should also be supplied.

(Item 119 is considered as last priority for tne
department whereas item 118 is essential for most
cazlibration purposes).

Dual beam storage oscilloscope, preferably portavle,
:ndependant beeams but driven by the same horizontal
deflection plates 30 a3 to avoid any phase shift.
Suitavle for measurements of two signals using 1i1dern-
tacl vertical channels, split-screen storuge,
band-width to 2 MFz, sensitivity 1lmV/div to % V/div

Suppliers Tektronix

Graphic recorder for mains voltage variations,

range 150 to 2A0 V AC 50 Hz or approaching with

emerg :ancy spring or battery operation of the

chart in case of power bhreaks possibly combined

with frequency variation rec order range 48 to 52 Hz.
With supply of paper and other sparea for one year
continuous operation.,

Three stabilized AC power supplies, electronic
instantanous regulation with very low distorsion,
input 220 V + 15 5, output 220 V, regulation 0.1

or better including thermal and time stability.
Output power 5 kVA.

One three-phase sgtabilizer of similar characteristics
for 380 V/220 V star connection, output power 15 kVA.

Notes The last one will Ye used only in special
caseu such &8 calibrations using the watt-
meter-time method. The other stabilizers
will be instalied for use 1n other rooms
where voltage effects measurements, mainly
for AC power, currant and voltage.,
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Item NoO

1068 - 126

106E - 127

108E - 201
and
LOBE - 202

108E - 203

108E - 204

108 - 205

tWBE - 200
1062 207

t

Deacraption

Transformers for 220 V 50 Hz primary connection
as follows

Quantity Secondary voltage Maximum secondary
current
2 variable O to 300 V 4 A
2 " 0 to 250 V 4 A
2 " 0 to 250 V 8 A
2 fixed 12 ¥V 100 A
2 " 24 V 30 A
2 "6 - 12 - 24 - 48 5 A

All fixed transformers to be insulated
for 2 kV and have iscreen windings between
primary and secondary.

Spectrum analyzer 10 to 50 kHz frequency range,
voltage input up to 300 V, cathode-ray tube
with digital magnetic storage for analyzing
harmonic content of distorted AC signals and
mains voltages.

Note: The instrument is useful for the study of
influence of third harmonics on measurements,
influence of ballasts and flouerescent lighting
on current wave-forms etc

3uitable also for graphi¢ recording usaing
XY-plotter,

(These instruments may be ordered later obut
before the item 108E - 127 to 131)

Suppliers Hewlett-Packard

Three~-terminal reference capacitor 1000 pF
stability 20 ppm/year similar or identical to
Ceneral Radio model 1404.

Capacitance measuring assembly similar or identical
to Ceneral Radio model 1620A. Detector to be supplied
for operation on ordinary batteries type 1EC R20(or
IEC R 14). Also supply of ali necessary cables for
connections to 1404 capacitors, total 4 cables,

mains cord for 220 V 50 Hz for generator, cord for
three-terminal connection to GR decade capacitance
box, etc

Range extending capacitor GCenral Radio model lol9=F1

Decade capacitor precision 0.1 %1 or approaching
range 50 pF to 1.1 uF, and Cenral Radio model 1412
Four-terminal (and two-terminal) capacitance

box consisting of ratio traraformers and a 1 uF
standard capacitor, aolloving calibration of

the capacitance component of impedance bridges up
to 1 F. GCeneral Radio model GR 1417

Impedance oridge Zenerz! itzdio model loUBA
Jecade nductors, 3..n .er Tereril Hadao

valso
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208

13

Descraiption

Climatic cabinet for temperature and humidity
influence testing on energy meters and electri-~
cal measuring _instruments, temperaturs range

~ 20 to + 80 oC. accuracy of settings + 0.5 deg C
humidity range from 10 to 35 % R.H., (depending
on temperature range but usually from 10 °C to
60 oC). accuracy of setting better than + 4 %o
Dimensions of internal te3at chamber minimunm

0.9 x 0.5 x 0.5 m, Teat chamber to be equipped
with two holes on the left side diameter 30 mm
or more equipped with stoppe.,s of insulating
material and suitable for passage of measuraing
cables, thermocouple wires etc.

(Suppliers- 9eiss or Votsch, Ke-veus, FRG)

Note:

Other equipment will be used in common with

the thermometry laboratory or,if not, ordered

in common such as thermocouple switches(which

may be used also for connections of items such

as standard cells etc), also the same goes for
graphic recorders, thermocouples and thermometers.
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S EYMOLOGY LABORATORIES, report on lay-out and eguipment
bj-' S. A. Thulin

Equipment for weights and measures verification

The extent of legal metrology

Before sugresting the eguipment necessary to accomplish
the tasks of the legal metrology operations which is required
in addition to the primary equipment already listed in the
present chaptere it may prove useful to recall the various
stages of the application of legal dispositiohs which
generally involve

- type aprroval of the instrument(model and make)
- primary verification and sealing
- reverification

Type aprroval

The type approval consists of investigating in the central
laboratory and offices whether the particular model of instru-
ment is conform to general prescriptions or regulations such as
laid forth by I0S standards. This examination is done by inspec-
ting drawings and test results submitted by the suprlier of the
inst~umernt(manufacturer or importer). Szmples of the instrument
are therafter sutmitied %o repeated tests in accordance with the
recuirements. If these examinations are satisfac’ ry and no
additional objections can be rzised on matters not foreseen in
the original prescriptions for the type of instrument, the model
may be accepted for legal use provided each individual instrument
is properly adjusted and sealed. The instruments accepted through
type ap»roval should bear a label specifying make and model,
the name and sigle of the type aprroving organization as well as
the year 2nd chronological apurovel number for reference to a
centrally kept file system.

Primary verification

As mentioned no measuring instrument even when bearing the
type ap;roval label should be allowed for use unless it has the
seal of primary verification. Depending on the number of instru-

ments manufactured and imported and put into use, the primary
verification may represent a considerable part of the work of
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the metrology service. It must thus be organized in the mosi
rational way to reduce locs of time as customers may not
expect long waiting times.

+hen it is found practical the primary sealing may be done
at the central laboratory, however in a number of cases the
sealing operations have to be done outside using mobile units
or s:mi-fixed installations. Instruments such as weights and ,
rough baiances(such as the commonly used Beranger type) can be
verified and sealed as a series work at the factory(or at the
store of the importer), or in the machine hall of the central
laboratory.

Precision balances, direct indicating and automatic balances,
weigh bridges and similar must be sealed at the place of their
final installation in which case it will be the duty of the
installator, vendor or user to notifythe metrology service
so that steps can be taken to execate the primary verification
and sealing with a minimum of delay. ‘

Instruments such as electricity meters and water meters
can be sealed by the manufacturer or distributor under the
supervision of the metrology service. In this case the work
of the metrclogy service may be limited to

- periodic verification of the reference instruments
used by the manufacturer or distributor

-~ control of already sealed samples on random
basis at the factory(or at the central laboratory)

Reverification

One may say that the aims of the primary verificetion is to
ensure that the approved type of instrument really is adjusted
to be within its limits of tolerance according to the regulation
(or written s“andard). The mere granting of the type approval
involves that the instrument in normal use shall preserve its
metrology characteristies within set limits for a long period,
at least several years. Unnormal use, excessive wear, damage may
lead to the necessity for reverification within a shorter or
1ongqr period whiech has to be done on the site, exgept when the
instrument can be exchanged(electricity meters, water meters
and similar are exchanged after a certain number of pears of
service or when their registers are full)., In case of rec=irs
the primary seal is broken and the reveri“ication to be done
on tﬁe 3ite 3 similar %o the primery verification,
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Any instrunent which is found without seal or a filed
recuest for reverification will enduce legal action against
its user if employed for commercial transactions or involving
human s~fety.

In cases where the reverification is not determined by
a recuest or complsint it will be limited to
~ visual inspection of the instrument and the presence
of its seal
- tolerance control of the instrument

Such reverification can be organized on periodic and
geographical basis depending on the possibilities of the
metrology service. Though primary verification has to be done
to 10C 7 this may not prove possible or necessary as regards
the reverification unless safety is involved and the freguency
of reverification will have to be determined from case to case.
If it is felt that reverification cannot be executed on a regular
yearly or two-yearly basis it should not be charged for as should
always be thecase for the primary verification or sealing. In
cases where the primary seal is broken, the verification and
resealing is similar to the primary verification and subject
to charges by the service.

As a summary one may say that the amount of reverilication
will much depend on the instrument in use, the economic value
or safety involved in it: use and the frecuency will have to
be d:termined on a case to c-se b2sis and adapted to the possi-
bilities of staf” and mears of transportation of the service.
Finally control for legal purposes may also be divided in two
overations: - control by visual inspection and simplified
means followed by reporting in cases where justified to a
more nualified and better enuipped mobile unit which can
execute the full reverification and if necescary resealing of
the igstrument.
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Seurces of information for the planning of the legal

metrology e-~uinment

2) Local recuirements

It is not feasable to include in the edﬁipment of the IO3
lzboratories items which are very rarely used such as for a
special tyve test. Arrznrements should in such cases be done '
with the manufacturer so that type tests may be executed in
the factory under supervision of IOS. Type tests of water
meters may come under this chapter. PFor volume gaugeing it
mzy generally as a start be advised to procure only standard
gouges which are transportable.

The demznd for weigh bridge calibration is known to be
relatively important snd one calibration vehicle will have to
te providel already from the start.

Other equipment recuired for primary verification or re-
verification at more or less remote locations will in addition |
to suitzble transport vehicles also include that of a few local
offices., It is however not advised at the present stage to eonuip
trhese local offices with so-c:1led local standrrds and corres-

vonding measuring ecuipment. The equipment used for field operz-
tions should prefer:bly all te of the same type and exclusively
checked or overhauled =t the ~entral laborateory in Baghdzd. The
role of the local offices will then mainly be that of clerc work
for direction of the :ontrol operations -nd storage of mobile
ecuipment including vehicles. The latter will regularily ot least
every two months return to Baghdad for control of the verifico-
tion ewuipment, repairs znd related business, The vehicles snd
this type of local office must maintain good communications with
the central laboratories.

Fending the needs to be tetler defined . is sugrested that
procurements of verification equipment is based on let us say

»;wenty units and that at least five local offices are created

with suitable geographical distribution.

Presently about 250 0CC sets of weights in the range of
50 g to 5 kg are being distributed all over the country. The
control of gasoiine and kerosene distribution gaugeing evuipment
has al” to be done 2t the distribution stations, there are pre-
sently about 300 in Irag. This control can be done preferably

|
|
!
|
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o sreeiol vehicles in the d-noely pooputate? cvrens but in

»omote loe tions this oy have to br Jone ty the same motile
inits s for other verific-tions. &s the v2¥e~e tandirds for
coch purposes sre not very costly it ic ucested as 2 start

Lo +roritre the s2me number as for the otier mekile verification

¢ uipment for length znd mas-.

L) Comserciazl solutions “o ecuipment nrocurement rrokblem -

In muny coses the ecuipament for voishts 2nd me2sures veri-
fic-tion is not =v-il:%le on simple cats rsues orierinyg busic
tut must be specislly annufactured. It would take too much time
for I0S to mzite 21t the recuired drawings for such ejuipment
=nd to find worksinops that accept to manufzcture such items to
5 eci=zl order. The exror* *=25 therefore contzn*s? 2 numkter
of nationzl metrolosy sarvices,memters of OIVL(Orgznisstion
Internstionzle de Y¥eirn’ogie Legale), in ori » to obtain the
vo uired information. fGeneral’y the reprlies received ~ive
Tittie 3 t2il as 4o the swecifichations of the esuipment tut

number of suprliers =nd workshops hzve boon indicated which
vy unjertate the monufzcture 2nd susply to srecizl designs.

ten contacting such suv-liers it will be neces »ry to refer
for 1et ils of construction of the verious instruments to
Jesigng usedl ty the netinsnal service in the country of order,
:1 Zecomrended by

:e; of ecuipment according to OIML

ol VA S

T
The QIVL has est-blighnrd susrestions for the type of
e uipment to be uged " o nuticr” metrology service including
tho centrzl laboratory, the loc:” ofTices znd the motile units,
The e .uipment listed in chapter IV for the centrzl laboratory

N

1.» rly covers the 1ist rubklisre? ty OIYML and genersl’y includes
comnercinl solutions to -11 eguipment(the srecified items

should he completed tere neces ary by information received in
the acuot=ztions submitted by the suprlier:..

The e:.uinment for L. ocal offices ~s recommended ty OIML
b teen reduced to be identiecsl of that for the mobile units
For the reason~ 2xnlzined above. _

srecinl concider~tions have teen mnde as concerns volume
me=surements including reference instruments hich were not
included in the firgt part of tre report.
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September 1978

S.A. Thulin

LEGAL METROLOGY VERIPICATION EQUIPMENT FPOR THE IRAQI
ORGANIZATION OF STANDARDS

The following notes describe suggestions for equipment
procuremnents which were not included in the main report
concerning the metrology laboratories due to lack of infor-
mation at the time of writing. The information so far received
(Septeaber 1978) is still incomplete as regards mainly the
lecal requirements. Though the commercial solutions for such
special equipment also are limited, enough references and
suppliers are available to undertake ordering action in most
cases.

The primary and secondary reference standards and measuring
equipment for length and mass Las already been described in
the first report including also equipment for verification of
force and pressure measuring instrumentation’/see pages 31 to
5C). The equipment for the verification of weighbridges has
been described in a separate note. This is also the case for
the volume calibration equipment(report of 31 August 1978).

The descriptions below are thus limited to verification
equipment previously mot included in the reports and concern
mairly instruments for the verification of weights and balan-~
ces.

Equipment for the verification of weights and balances
to_be installed in the central laboratory of I0OS(machine hall)
(Length measures are verified in room M91, equipment p. 39-45)

Precision work such as calibration of analytical weights
will be executed in room 90, mass metrology for which all
necessary equipmert has been described. The work in the
machine hall will thus consist of

- examination of commercial balances(for type approval)
- verification and adjustoent of weights
The machine hall will also be used for sterage of the mobile
equipment, calibration vans and weigh bridge calibration lorry.
However, the problems of dust entering this room must be solved
in a suitadble way.
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One part of the machine hall should be used for storage of
items subject to type testing, commercial weights and possibly
samples of type-aspproved instruments.(The latter is however
subject to space and other limitatione and will only be
require? for non-voluminous items in current use in Irag).
The room located under the air-handling equipment in the
machine hall may prove satisfactory for this purpose and

be equipped with suitable storage racks such z2e showmn on
page 19 in the main report. This roca should aiso be provided
with at least 15 workbenches similar ia size as indicated

on page 17 of the main report but their working height should
be 90 cm. This specigl room may also be arranged so that

type testing of asutomatic and similar balances can be executed
there.

Work of more rough nature should be executed in a part
of the machine hall. Such work may consist in the examination
of rough balances (Beranger or Roberval type) and bigger
equipment. If there is no big walk-in climatic test chamber
provided in other parts of the I0S compound. the expert suggests
that such a chamber is installed in a corner of the machine
hall so as to allow climatic(mainly temperature) testing of
measuring instruments whether mechanical or electrical.

It is particularily importsnt to consider the fact that
modern measuring equipment contains electrical and electronic
parts which may not resist the high tomperatures experiunced
in many places in Iraq, or at least effect the accuracy,
climatic testing facilities must thus be preser*.

For the adjustment of weights it will be necessary to
provide for steel workrenches of heavy resistant type with
steel sheet top. The dimensions should preferably be the same
as for the tsbles mentioned above. About 15 tables of this
type will be required along with the same number of metallic
cupboards. One of the tables should be ejuipped with lead
melting facility. Purthermére a bench 4rill should be installed,
possibly also a small r:ess. A small sheet metal cutter may
also prove useful for avoroval labels. A number of punches
should be availadble for stamping of the weights as well as
various sealing material, all to be safely stored in the
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metallic cupboards.

The other equipment to be installed is summarized as
follows:

Working standard weights

84 - 1 Two sets of adjustable weights of stainless steel
(antimagnetic Immaculate V or equivalent) from 1 mg ,
to 20 Kg. Weights from 20 kg to 1 g to be cylindrical
with a screw=-in knob. Weights of C.5 g and less to de
of flat-section wire formed into a shape signifying the
va’ue. The adjustment class should be OIML P, or better.
(Note:if local offices are to be created the number of
these sets should be increased, see also mobile equip-
ment requirements in this report)

These specifications are met by the type Metric Weights
ST3 supplied by Avery Bxport Ltd, cost 1779 E.

84 - 2 Pifty rectangular weights of 10 kg for calibration |
of heavy balances up to 500 kg. The weights should '
preferably be made of cast steel or specia’ shoch-resis-
tant cast iron and suitably corrosion protected. The
weights should be easily adjustable using a screw type
seal(no lead seal for stamping required). The shape
shall be such as to allow easy and safe piling up
on bascule platforms. The weights shall originally
be adjusted within the limits of O to - 0.5 g.

(Note as regards quantity such weights will also be
raquired for mobile applications see bel ~w®

84 -~ 3 PFifty rectangular weights of 20 kg for calibration
of heavy balances. Other specifications identical
to item 84-2.

(Note: it is considered that other working weights required
for verifications and ad justments can be selected from
weights currently manufactured in Iraq or specially
machined in %% ~"3 workshops according to the needs)
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Balances required for the machine hall

Calibration of secondary standard weights, working standard
weights and analytical or precipion weights will as previous-
1y mentioned take place in room 90 with the equipment recoaen-
ded for that room including electronic balances for rapid
calibration in particular of the 10 kg weights listed in
item 84-2. The balances in the machine hall should thus be
working balances for adjustment of commercial weights and
heavy balances required for the calibration of heavy weights
and occassional checking of volume standards up to 100 litres
at least. The following balances are thus required:

item 84 - 4 Balance suitable for calidration and adjustment
of weights, capacity 200 g sensitivity 5 ag
(The balance is preferably of the so-called
"trebuchet®” type. However, a top-loading
electronic type of balance may also be used
if the environmental conditiens allow(temperatu-
re, duvst, vibration etc)

item 84 - 5 Balance suitable for calibration and adjustment
of commercial weights, capacity S5 kg, sensiti-
vity 50 mg- The balance should perferably be
of the so-called "4re%:chet"” type.(Electronic
balances could be used but are usually not avaliable
with the required sensitivity and capacity).

item 84 - 6 Balance suitable for calibration and ad justment
of veights in the range of 5 to 20 kg, capacity
20 kg minimum, sensitivity 500 mg. Balance to
be used for fixed instsllation.

item 84 - 7 Balance suitable for calibration of heavy weights
up to 1000 kg, reproducilibility »+ 10 g in substi-
tution weighings, including corner errors. The
weighing platform should be 1500 x 1500 mm so

as to enable the calibration of the flatx%ype

of 1000 kg weights according to OIML as well as

of cylindrical weights ol 500 kg and 1000 kg.

The balance is calibrated using the weights in

item 84-2 and 84-3.(Manufactured by BIW, Berlin)
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The balance, item 84-7, will allow calibration of volume

containers as well'even with low capacity down to 20 litres,

in view of the high sensitivity of the suggested balance.

It may brove convenient, however, to procure an additional

balance of a capacity of approximately 10 kg and the same
sensitivity or reproducibility + 10 g. This balance may be ,
used for general purpose precision weighings and be installed
either in the machine hall(suitably dust protected) or in the

room 87 where the low-capacity volume calibrations and similar

work shall take place:

item 84 - 8 High-capacity commercial platform balance with
reproducibility of + 10 g, smallest readable
division 5 g, capacity of weighing 100 kg plus
taring range(minimum 10 kg). Size of weighing
platform(fully free) 600 x 600 mm minimum. |
(Similar or identical to Ssuter model SD 10C T/5) }

Equipment for site verification of

a) Means of transportation

It is supposed that all site inspectors or insvection units
are provided with vehicles allowing the transport of the veri-
fication equipment. In some cases the equipment may be light
and private csps may be used if a convenient indemnity system
can be arranged. It is in any case essential that the cars
used by the verification service when belonging to I0OS are
exclusively used for that purpose because of the requirements
for proper maintenance of both the measuring equipment and the
cars.,

As the verification equipment especially for work in
industries may be heavy and voluminous it is suggested thaf
I0S already from the start equips itself with a certain number
of minibusses or vans which are exclusively used for verifﬁ-
cations and suitably equipped. These vans need as a start ?t
least mainly be used for transport of the instruments and can
be of a type currently manufactured. It should however be
possible for I0S to install a small workdench 5C x 150 cm

|
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in the van as well as wood-work for storage of various
instrument cases. The van should therefore have such dimensions
as to allow standing work and have a few windows or shutters
which may be opened so as to provide for enough light on the
workbench. The vans shall normally return to their base of
operation every day which will neced the creation of some local
offices in major areas. At regular intervals the equipment
installed or transported by tpe vans must be verified at the
central laboratory. This could be done every 2 or 4 months
depending on the experiance and wear of the equipment.

During such verifications the vans are entered into the machine
hall. The latter will not be sufficient to be used e&s garage
tfor the vans in the Baghdad area and special garages have to

be foreseen both for Baghdsd and for the local offices.

In addition to the requirements mentioned above the vans
should have a transport capacity of at least 40C kg of equip-
ment reguiring a total space of between 2 and 4 m3.

With a view of gaining enough experiance of the operations
it is suggested to order as a start a minimum of five vans.

If possible two of these vans should be equipped with special
air-conditionring to allow work at remote locatioms during the
summer sezSOrL.

b) Reverification of weights on the site

The primary verification of weights is always to be done
cantrally at the factory(Iskanderia factory) or at the IOS
central laboratory. The same goes for weights which have to
be readjusted. Adjustment of weights and resealing can of
course also be done at the local offices to be created. In
view of the situation in Iraq whereby all weights will be
distributed through I0S it is suggested that defective weipghts
are simply returned to the central laboratory and replaced
by weights transported in the van., The reverification of
weights by the mobile units will thus as a first step con-
sist of visual inspection of the weights and their seal
followed by a rough test on the balance with which the weights
are normally used by comparison through substitution on the
same balance pan to working reference weights.
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In cases where the balance is defective or not enough

gensitive according to the verification requirements, the
reverificatior nust be made on mobile verification balances.
This operation can be done using transportable beamscales and
may be convenient in particular for small weights up to 100 g,
but the balance becomee »ulky and less convenient if weights
up to 5 kg have to be verified. In such cases the weights may
be verified on a balance installed in the mobile van(or in the
local office).

The eguipment for the reverification of weights will thus
essentially consist of a set of working reference weights in
the range of 10 mg to 5 kg vo~ked in a hand transportable case
a small hand scale for weights below 100 g and the
remaining equipment for reverification of weights in the range

of 100 g to 20 kg should be kept in the mobile van w>izh should

be installed se close to the verification site as possible.
The usual reverification equipment of weights consists of
so-called inspector's outdoor teamscales. These balances have
beams which are lifted off at each stop or balance station.
This may not always be convenient unless a certain number of
shope are verified using one stop or ststion of the van.
Another solution is to use a balance of such construction
that it c2n be transported even on rough roads without
necessity for demounting. The latter solution will generally
provide “or less sensitivity than the demountable beamscale,
which in turn however may be easily damaged in operations
of demounting and transport. Inspector's beamscales are
currently manufactured by a few specialized firms whereas
there are no special balances of the other type which are
conceived for use in mobile equipment. However, it is sugges-
ted that some dual-pan trip-scale bslances currently manufsac-
tured for engineering laboratories are tried in practice. It
may hardly be possible to find such a balance for calibrating
1C and 20 kg weights. In this case, which anyway is less
common, a demountable tripod beamscale must be used. The above
considerations result in the suggestions formulated below:
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item 34 - 9 Set of adjustable weights for site verification
of weights and balances made of brass or bronze,
j adjustment class OIML F1, cylindrical execution
| from 1 g to 2 kg, flat-section stainless steel
wire from 10 mg to 500 mg formed into shape signi-
fying the value. To be packed in suitable transport
case preferably of metal., Weights tc be included
in the set:
2 kg - 2 kg - 1 kg ~ 500 g - 200 g - 20C g
100 g -~50g=-2Cg—-20g- 10 g

5 - 2 g~ 2%g- 1 g )

500 mg to 15 mg as above Quantity: 20 sets

(Note: The duplicate weights are not required for
verification of weights but are used for

verification of balances)

item 84-10 Twenty rectangular weights 10 kg for calibration
of weights end balances, specifications as for
item 84-2. Bach set consists of twenty weights.
It is estimated that as a start 10 sets of this tyre
is sufficient. Therefore the total number of
weights will be 200 + SO(for item 84-2). If manu-
factured abroad specially for I0S the iotal
number may be raised to 400 so as to allow for
expansion of the service. (The value of 10 kg instead
of 20 kg has been chosen so as to facilitate the
manipulations by hand and allow calibration by
the Mettler electronic balance in the mass metrolo-~
gy room, the capacity of which is limited to 15 kg)
Two of the weights in each set will be used as
working references for calidbrating 10 and 20 kg
weights on a balance instal’ed in the mobile van

1 or outside this van,
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item 84 - 11 Wgnd scale(or so-called foldable trebuchet) in
wooden case with satand as used in precisious
metal trade(carat balance), capacity 5C g,
sensitivity 5 mg.

item 84 -~ 12 Robust precision type trip scale(Roberval system
or similar) suitable for mobile use in vehicles.
Capacity Skg, sensitivity minimum O. 1g.
Plat pan size 100 mm in dismeter or approaching.
(Note samples of the balance should be sub-
mitted to road tests. The balance is intended
to be used for verification of commercial weights
in the range of 100 g to 5 kg wnen the vehicle is
at rest. The mechanism should however not be
affected by transport on rough roads)
Quantity required: 20.

or alternatively, if the solution
above is not satisfactory:

item 84-12A Demountable beam balance suitable for reverifi-
cation of commercial weights when inatalled in
a mobile van. Sensitivity 50 mg,capacity 5 kg

item 84 - 13 Demountable bear balance for reverification of
commercial weights in the range of 5 kg to 20 kg.
Sengitivity 500 mg or better. (The balance will
normally dbe transported by a mobile van and
installed inside or outside the van for the
verification. The mounting and transport arrangements
should be fully safe so as to avoid wear and
damage in transport)

c) Reverification and primary verification of balances

The primary verification as well as reverifications are
practically 2lways done on the balances where they are defini-
tely installed. The working standaxrd weights for this purpose
may be the same as listed above in item 84 - 10 and 84 -~ 9.
However, if the number of verifications is great, it may prove
convenient to use a rather light special weigh set for the
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verification of commercia” “»alances. This set is a so-called
*divided kilogramme" and is suitable both for the control of
equality of arms and step-by-step control of direct indicating
balancess

item 84 - 14 Set of balance verification weights made of
non-magnetic steainless steel in storage pocket
consisting of
* piece or box weighing 500 g
4 hexagonal weights of 100 g
2 " " 50 g
4 flat circular weights 5 g
All weights except the 5 g ones should be
adjustable using a hole tightened by a screw.
(Other shapes than those indicated may also
be accepted such as flat parallellepipedic
shape. It is important that weights 2o not
roll)
The above-mentioned sets are used by the
Prench national metrology service and may be
supplied by "Anciens Ets Vial, Paris".
Suggested quantity: 20

d) Equipment for site verification of length measures

The equipment for site verificatiobh of length measures
can be quite simple unless special type of survey work is
required such as for verification of big recervoirs(sec note
on volume measurements). For commercial meas:~es tge following
may be recommended:

item 84 - 15 Stainless stezl rule of the flexible rigid
type graduated in mm, length 2 meter
Quantity: 20
item 84 - *f Stainless steel tape graduated in cm, length 20 m
on rerolling device
Quantitys 10(or 2C)

e¢) Equipment for site verification of capscity measures

See note on volume calibration equipment, items V-6 to V-9,
p. 97 to 105.

f) Equipment for verification of weighbridges. See note p. 106
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Verification equipment of weights, balances and length

reasures

List of references and suppliers according to information at IOS

Ref. 1 ~ Organisation Interniztionale de Ketrologie Legale:
"Equipment de base du departement de controle des
Poids et Mesures d'un service national de metrologie
legale” (published in 1968 or earlier)

Ref. 2 -~ 7, Delplanque:"Le nouveau necessaire de verification
du Service des Instruments de Mesure Francais"
7evue de Metrologie Pratique et Legale, October 1966

Suppliers Comments

Ref. 3 - anciens Ets Vial Quotation for item 84-14
4 bis rue Asseline aecording to SIM specs
75014 Paris
France

Ref. 4 - Avery Export Ltd, Cuotation item 84-1
Smethwick, see also Kern ref. 5
Warley, fpor quantity required
west Midlands B66 2LP
England

Ref. 5 TReverifications Ltd Price list items 34-5 to 7
Stocklake and 84-9, 84-11, 84-124
Aylesbury 84-13
Buckinghamshire
UK.

Ref. 6 Gotti. nern & Sohn fuotation item 84 ~ 1
Albstedt(Ebingen) and item 90E<2 and 90E-3
Fostfach 48 90E-5 90%-6
2-747C Altistadt 1 total 4 sets required
F.". Germany

Ref., 7 August Sauter KG Descriptive leaflet for
Yogtfach 250 item 84-8 and item 84-11

D-T7470 Ebingen 1
F.R. Germany

Berliner Industriewa:gen- 1000 kg balance, itsm 84-7

fabrik, Berlin quotation received(with
primary mess equipment
files)

Ohaus, USA Item 84.-12

Hommelwerke, F.R,Germany Item 84-14 & 15

Mitotoyo, Japan Item 84-14 & 15




as.

Suppliers of 10 and 20 kg rectangular weights according
to specifications for items 84-2 and 84-3. (Information
received from national metrology services)

FPrance

Ets F. Winterberger
72300 Sable-sur-Sarthe

Societe Generale de Ponderie(Chappee)
8 place d4'Iena
75016 Paris

Ets Leon Zwiebel
5t Jean Saverne
67700 Saverne

Switzerlanad

Hegi & Cie AG
Eisengiesserei
CTH-3414 Oberburg
Switzerland

Sweden
Skeppshults Gjuteri

S-330 24 Skeppshult
Sweden

(A list of suppliers is awaited from the Pederal Republic of
Germany in accordance with their letter of 2 June 1978)




I0S METROLOGY LABORATORIES 97.
VOLUME CALIBRATION EQUIPMENT

General considerations

It is not vet established to which extent the Iragi
metrglogy service will have to calibrate volume measuring
equipment. Usual liquids which are distributed by volume
meas re are gasoline, gasoil(fuel o0il) and kerosene. As
regards the ©ood industry most dist~‘“:tion is prebottled.
The metrology service will thus have to verify the volume
measures used in the food industry or for collection of
milk and similar products.

As regards the needs for gaugeing equipment “~~ bYig
volume reservoirs, tank wagons etc it will be necessary to
make & survey of the needs and to find out a suitable
working arrangement with the National Iraqi 0il comrvany
which is responsible for the distribution of petroieunm
products. The distribution of kerosene is done by indi-~
vidual merchants using measures in the range of ‘% %0 20
litres. These measures can be duly verified by a mobile
inspection unit which is staticned for a day or so at the
filling stations attended by the merchants. The verifica-
tion of hydrocarbon counters, whether fixed or installed
on tank lorries, however, needs z special verification
vehicle.

The local survey should 21lso show the requirements for
I0S as regards the verification of water meters. The expert
does not advisa that an installation for water meter calib-
ration is installed at the I0S central laboratory if it will
only be used for some type testing or testing of samples.
The organisations in charge of the water distribution and
installation of domestic water meters in Iraq will most
probably have such an inst:llation or it will be installed
in the planned factory for assembly of water meters.
It is in fact difficult to separate the ad justment operations
from the sealing of such meters. The sezling is therefore
generally enthrusted to the manufacturer under the suporvi-
gion of the metrology service. However, if the ad justment and
the sealing of all imx:-‘ed water meters has to Ye executed
by the metrology service at the central laborétory it will be
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necessary to provide not only for the verification instal-

lation but also for considerable storage space of meters.

The following suggestions for volume cal._bration equip-
ment are made on the assumption that the adjustment of water
meters will not be the regular duty of IOS and that therefore
only transportable working standards(etalons) are used for
calibration of otre ~es% installations{or for occassional
verification on the site of such meters).

Primary references for volume measurements

Volume measurements are generally limited in accuracy due
to wetting problems. If no special precautions are taken such
phenomena usually limitthe accuracy to &bout 0.02 % which
howeve~ is sufficient for most purposes. (Non-wetting surfaces
consiksting of a teflon coating have been introduced lately for
accurate volume standards to improve the accuracy). Temperature
problems sometimes comstitute another limit of accuracy.

As a primary reference for volume it is usually the best to
employ glass as comnstruction material as the risks for defor-
mations usually are smaller and the containers can be easily
inspected or cleaned.

item V-1 The primary reference -~ the metrology service is
preferably consti*: *e3 by a set of conically shaped
flasks terminated by a long cvlinder which is
graduated in garts of 0.1 ¢ over a range of + 1 7,
The capaciti=3 of these flasks should be

Ce1 ~0.2-0C.5=1=2=5«10 litres

They should be certified by a national metrolegy
service whereby the deviations from the indicated
greduation lines should be given in parts to O.o1 ¢

item V-2 4 amt of certified precision pipettes of glass in
the range of 1 to 100 millilitres

item V-3 A stainles: steel standard of precision type,
capacity 10C litres and equipped with discharge
tap. This gauge should be fully protected from
shocks inside a tubular tripod mount equippe?ld
with levelling devices.
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Working references for volume measurexents

The working references(or working "etalons") to be chosen
Jepend much on the amount of work to be executed. In certain
countries there are reguirements for certification of preci-
sion glassware. This will most probably not be the case in
Iraq and the working standards in the low range of capzcities
may then simply consist of glassware similar to items V-1 and
V=2 or of calibrated measuring cylinders such
as usually employed in chemistry. For high accuracy and high
speed of calibration several metrology services use so-called
automatic burette systems. The principle is shown in Fig 4 of

ref. 1.

item V-4 (optional): Automatic burette system of glass
consisting of a set of automatic burettes from 5 ml
to 10 1 mounted on a panel or using a manifold system
on a laboratory washbench. The system shzll include
all necessary taps and tubing and should be connected
to a high tank to be installed in the laboratory
volume 160 litres or approeching iade from FVC covered
glassfiber. The *ank shall be filled from a deminers-
lizer(permutit type).

(See ref 1, 2 and 3)

Alternatively the burette system from 1 to 20 1 can

be made from stainless steel and glass, see ref 4§,
suitable for calibration of working standards item V-8.
Note: The automatic burette system is usu=lly not

very expensive but maey not prove necessary at
least =2< 9 atart. The glass-fiber tank and the
demineralizer will however be necessary in any
case,

The other + ~kxing references should be conceived as re-
girdc packing and transport so that they can be used for field
work as well as in the laborstory. The guantities indicated as
regards the following items ‘ake into account the use in mobile
applications including the planned minibusses:




item V=5

item V-6

item V-7

item V-8

item V-9

100.

For use as secondary standards in the central
laboratory and occassionally jir mobile applications:
10 sets of volumetriec flasks(conical similar to item
V-1 or ballon type) with long graduated neck of
cylindrical shape composed of

Toel - 200 ml - 500 gl

1 = 5 =10 litres

according to highest quality ISO, DIN or BS standards
Supplier: Laborai -y glassware suppliers

Por use ir *“a central laboratory as well as in mobile
applications:
10gets(or twenty) of graduated metric cylinders
packed in transvort case, range of cylinders from
50 ml to 2000 ml.
Suppliers: Reverifications Ltd

S. Garcia Ltd

Astell-Hearson Lt4d , U.K.
Por use in the crntral laboratory as well as in
mobile applications:
10 sets(or twenty) of graduated volumetric pipettes
packed in transport case, range 1 ml to 100 ml{or 500
ml)
Suppliers: as for item V-6

10 sets(or twenty) of stainless steel cylindrical
volume standards with visigauge system(similar to
ref. 6 and ref 7 as regards construction) consisting

of 1 litre graduated to + 40 ml divisions or approa-
2 " + 40 ml ching
5 " 4+ 100 ml "
10 " + 100 ml "
20 " 2 200 m1 "

Suppliers: Wragg Bros, U.K.
Bts Vial, Pranace

One(or two) sets of transportable high-volume stan-
dards preferably made from stainless steel of such
thicknes: as *o e fully resistant to deformationms.
(Galvanized austemitic steel also acceptabls). These
standards should:be fully +vanspor table and equipped




et e m o —

101.

item V- 9(continued)
with levelling devices and legs, transport wheels
should be fitted on the higher rsrecity ones as shown
below. A drain valve of large size shall be provided
for connection to standard tubing, a connector shall
be supplied for this purpose. The set shall consist

of
capacity 50 1 with legs

100 1 " "
200 1 w " and wheels

&ON Y " " "

1000 1 " ® "

The construction shall correspond to a design approved
by a national metrology service for use as secondary
mobile standards. The accuracg of the units shall be
+ 0.05 £ and graduations shall extend over a range

of uinimum 0.5 to 1 % depending on the capacity.

Suppliers: Bts Visl, Prance (see ref. 8 and 9)
or
Oval Enjineering, Japan
and others

Special equipment for the verification of hydrocarbon liquid

counters

The working reference equipment which has been listed above
may be used for transportation to the sites of verification in
occas:ional teste such as calibratien of factory installed con-
tainers etc. or for verification of water meter test installations.
It may also be used for site verification of measures used for
direct distridbution of kerosene(see item V-8). However, for the
verification of hydrocarbon distribution counters %tre =ivimum
volume debited during verification should in accordance with
several national regulations be at least 500 times the lowcst
graduation unit(er for continuous counters 1/50 of the volume
measured in ome hour at maximum flow). It is thus generally not
posaible to use the smaller type of transportable volume stan-
dards, furthermore suitable discharge pumps and safety devices
must be prcvided. The best solution is thus a special vehiwle




[P —

102.

which may be universally used for the verificatien of a great
number of types of counters of hydrocarbon liquids.

item V-10(optional depending on agreement with the National

Iraqi 0il Co):

Van for the verification of hydrocarbon counters

for gasoline, fuel 0il, keronese and similar pro-
ducts) comprising volume standards for 1000,

200, 50 1litrzs fixed on stands made from strong
galvanized sheet steel and movable volume compara-
tors of capacity 2, 5 , 10 and 20 litres made from
stainless steel. All standards tc be equipped with
visigauge system with plus and minus scale readings.
Accuracies 0.05 % for all standards. Design and
execution in confurmity with specifications of

a national metrology serviee, including certifi-
cation.

Hydraulic driven pump and drum filed tubing at least
20 meter long ending by pistol valve. All necessary
safety devices including earthing, fire extinguisher,
etc., The van used shall have maintenance facilities
in Iraq.

(A quotation has been received for a tvpe of van used
by the Prench metrology service, see ref 10)

Secondary so-called master meters are used in applicutions
for reverification of some types of meters. As these master
meters in any case need to be calibrated regularily on fixed
or mobile volume standards, they are not suggestei for pro-
curement at the present stage. Literature for such meters
has however been received from the firms Avery-Hardoll, U.X,.
and Neptune, U.K. and are included in the reference file of
the original report.

Other special equipment for volume gaugeing

The requireme-*a for gaugeing big reservoiva and tank wagons
must be determined through a local survey. Pixed reservoirs
are usuelly measured using steel tapes(20 to 100 m long) which
should be procured along with various mechanical accessories
and a calibrated tahk truck (appr 10 000 litres) for the deter-
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min-tion of non-accessible volume parts such as the bottom
of the reservoir. Sometimes special surveying equipment is
used(see photographs and reprints obtained from the Pederal
Office for metrology of Switzerland, ref 11).

Special filling and gaugeing insta’’ 2%ions are used for
calibration of tank trucks, generally using two volume
standards of 1000 litres which are slternatively filled and
drzined. Such an installation is oniy required if a great
number of tank lorries have to be calibrated.

Lay-out of room 87
This room which was rserved for water meter testing can

preferably be arranged so as to include a small laboratory

for primary and secondary volume measurements as well as
offices for the legal metrology staff as srown below. The

walls are preferably duralumin »s~*itions 3 m high with windows.

L
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Liter:uture or quotations referred to in the note concerning

volume calibration eguipment

Ref. 1 -

?ef- 2 -

Ref. 3 -

Ref. 4 -

Ref. 5

Refo 6 -

Ret, 8
Ref. 9 -

Ref. 12

E.W. Allwright: Les Bureaux des Poids et Mesures
en Grande-Bretagne.
Bulletin de 1'OIML No. 24 , 1966 '

Catalogue of glassware volume calibration equipment
manufactured by Sutherland Thomson Co,U.XK. and
distributed by Ae%e’  -Hearson, laboratory Equipment
suppiiers, U.K.

Local standard sutomatic pipettes 5 ml to 10 1
Catalogue sheet from S. Garcia, Ltd, U.K.

Automatic burette system used by the Federal office
of metrology of Switzerland (photograph)

Graduated glass cylinders in packing case(ac~drding

to BS 604 part 1)

Cagalogue sheet from S. Garcia, Ltd, U.XK.

(also distributed by Avery U.K. and Reverifications,U.X.)

British D.T.I. visigauge standards 2 litres to 20 litres
letter and photographse from Wragg Bros, Ltd, U.X.

Drawing of volume gauges of metal used by the
Service des Instruments de Mesure, Prance,
ranges 5 to 1000 1litres (quoted by Bts Vial, ref. 10)

Ref. 10 -~ Quotation and photographs of volume gaugeing

equipment including & van for verification of
hydrocarbon liquid counters.(Ets Vial, Prance)

Ref. 11 = Dr W. Lotmar: Jaugeage des Grands Reservoirs de

Petrole(Federal Office of Metrology, CH-3084 Wabarn,
Switgerland)

Bulletin de 1'0IML, No. 26- December 1966
&
Schweiz. Bauzeitung 82, p. 749-52, 1964

One photograph showing the equipment used and one
photograph showing 1000 litre volume standard on
“railer chassis.

Catalogues of master meters obtained from
Avery-Hardell, Ltd, U.X. and Neptume Co. U.K.
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List of suprliers of volume calibration equipment

acccrding to_information receivea at I0S as per 1 Sep 1978

Glassware congtructions

Comments

inciens Ets Vial
4 bis rue Asseline May be consulted on

: item V-1 which conforms
75014 Paris to SIM and OIML specs

France )
Astell-Hearson catalogue present from
172 Brownhill Rosd the subsidiary co Suther-
Catford land-Thomson, see ref 2
London SE6 2DL , U.K. items V-4(and v-5,6,7}
Reverifications Ltd items V-6 and V-7
Stocklake (see ref. 5)

Aylesbury

Buckinghamshire, U.K.

S. Garcia Ltd items V-4, V-6 and V-7
The Croft Pactory (see ref. 3 and 5)

Nobel Road

Eleys Eatate
London N18 3BH.

Stainless steel (or other metal) construction

Wragg Bros item V-8 is geries manu-

Robert Way factured fro 2 to 2C litres

Wickford Industrial Estate cost appr 728 £

wickford (The same sat can be supplied

Essex, S911 8DQ, U.K. through Avery, U.X. but at
5C 4 higher cost)

Anciens Ets Vial items V-3, V-8 according to

4 bis rue Asseline SIM specs see ref 7 and &

75014 Paris new quotation required for

France stainiess steel

item V-9 guoted for galva-
nized steel), see ref 10

Franke AG for quotation: send IOS specs

Metallwerke type of constructioa should

CH-4663 Heerbrugg be conform to requireme .3

Switzerland of the Pederal Office of
?etr;logy, Wabc;l, Bern

Wartmann AG mainly item V-9 dut also

Industriestrasse V-8 and V-3)

2 CH-4538 Oberbipp

Switzerland

Oval Engineering catalogues available at

10~-8 Xamiochiai 3 chome I08. Mainly interesting as

Shin juku-~ku concerns items V-3,V-9 and

Japan possibly V-10. However,

congstructions must conform
to NRLIM specificatioms,Japan

{0ther sup:liers of sizinless steel copstructions mey de
found in Denmark. Iweiern zn° Termany, z<® adi-essez "n-.uded
| ety . '... ',,' ~"’: ) . I Lim, ! P Y 4.;*' , .
in the , special 7. 7 ocen_lme AT L0 2 ©L omets H?ff}cee)
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NOTES CONCERNING MOBILE UNITS FOR THE VERIPICATION OF
ROAD(ANT RAILWAY) WBIGHBRIDGES

Kethods of verification

The verification of bascules up to 200 kg capacity will be
possible with the equipment %o be provided in the minibusses
suggested for the regular weignts and measures verification.

For higher loads it was customary to use a number of 20 kg
calibrated weights which are transported to the verification
site by an ordinary truck and handled by labourers without
special lifting equipment. This has been also the case in Iraq
where calibrated weights of this type are rented to the indust-
ries which verify their weigh-bridges by their own services.

This method is usually not practical up to more than 5000 kg
of total load. Depending on the type of weighbridge this method
may allow the calibration over the full range of the weigh-bridge
provided anotner unknown but adjustable load is available such as
a water tank truck(or sand tipper). There are in fact basically
three methods of loading:

1. Verification using calibrated weights up to the total

capacity of the weigh bridge(or approaching). This aay
be called"integral weight method?

2. Verification using calibrated weights representing at least
1/10 of the total cspacity of the weigh-bridge and an
unknown additionsl load which is increased in steps
corresponding to the total load of the ealibrated weights.
This is the"full step by step method”.

3, Por certain types of oscillating weighdbridges which use
either movable weights on a calibrated balancing arm or
calibrated weights which are added at specific positions
of the balancing arm(drop weights)s a simplification of
method 2 wheredby the verification is done using oaly the
first and the last steps. This may be called"the simplified
step method”. It cannot be used for weighbridges using load
cells or incorporating automatic balancing using sliding
weights or ridbbcn with counterweight.

It is evident that the method 2 is very time-consuming unless
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the number ~* steps can be reduced to two or three. For primary
verification of all the steps of the indicating devices when
using methods 2 and 3 , the positions of the sliding weights on
the balancing ers can be checked by demounting this arm(the
so-called "romaine® in Prench). This check muet be done in the
laboratory.

Froa the above it will be seen that the integral method No. 1
is the most universal and it allows primary verification tc be
done on the site including all steps from 1 kg up to the maxi-
mum capacity of the weights. In a primary verificsation the
follewing is usually verified:

a) the levelling of the weighing platfora

b) the mobility of the platforam including sensitivity
and reproducibility at no loasd( by adding 1 to 10 kg
weights)

c) the equality of the ratios of the arms linkages comnec-
ting the platform to the central lever system(or electro-
nic balancing of the load cells in the case of electronic
bridges) by cormer loading. It is usually recommended that
this verification is done by applying 1/3 of the total
weighing capacity of the bridge $o each of the four corners.
This operation should be done preferably four times or more.

d) the calibration of the individusl steps of the weighing
device(steps of 10, 100 and 1000 kg and thereafter in steps
of 5000 kg up to the full load. Several readimngs or
printings are taken at each load.

e) if required and especially when a minor defect has been
found the operation 4) may be repeated in the reverse sense
by unloading weights 4down to zero load. Otherwise full
unloading of the weights and verification truck frem the
bridge -.1d recording of the zero indication.

In case of u reverification of a weigh-bridge which has not
becn repaired or damaged the above procedures may be simplified
to checks at no load, 1/10, 1/2 and full load including reprodu-~
cibility tests at each of these loads.

-
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Background information for the choice of means of transportation
and types of weights

It seems evident that the present system of verifying weigh
bridges in Iraq must be updated to fip the present needs. The
expert has therefore suggested that a survey should be dome by
circular letter or otherwiase and addressed to all State organi-
zations, port authorities, the National 0il Cempany, municipali-
ties, road authorities and industry as well as the State railways.
The following information for weighing equipment of capacity
higher than 100 kg should be given in the repliess

1. Capacity in kg of the weigh bridge and sige of the
weighing platform

2. Make and type

3. Equipped with printing device, yes or no

4. Year of installation

5. Frequency of use: daily, weekly or monthly

6. In case of daily use, approximete number of weighings
per day

7. Location

(The above requirements were already included in the expert’'s
letter of 6 June 1978 to the counterpart)

As the survey has not yet been undertaken,because of lack
of staff, it is difficult to make recommendations which fully
fit the local requirements.

The type of weighbridge verification equipment varies from
one countiry to another and is usually built to the requirements
of the national metrology service of the country. The mode of
transportation {(truck) adopted dependu on the Aieimmces to be
covered and the frequency of verification, etc. The expert has
tried to collect as much information as possible by writing
personnaly to fifteen national metrology services. Only seven
replies have been received(it is possidble that some replies
have gone lost). No specifications, drawings or other material
was received except from Switzerlamdwaich furwished photographs
of their equipment.
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The expert had suggested that the matter should be further
investigated through a study tour to some of the metrology servi-
ces in Europe but this idea has not materialigzed. Such a study
tour would allow not only to see the equipment used but aiso to
follow the mode of operation and recording used by the verification
services. It would also prevent ordering of obsolate equipment
which may be offered by some suppliers.

Though only liz:.ted information about weights and trucks
is presently available at the project the expert is trying to
summarize below the actual status of the technology in this field
according to his knowledge and by consulting descriptions pub-
lished in the bulletin of OIML(Organisation Internationale de
Metrologie lLegale) some of which however are about ten to fifteen
years old. Very little ham in fact come out of the circular
letiers addreseed to the institutes concerned, as already mentio-
ned. WBIGHTS
Variaus Types of weights are being used and an OIML recommen-
dation has recently been finalized which includes several alter-
natives in the range of 100 to 5000 kg. A copy of this recommen-
dation has been requested and is exvected to be forwarded to I0S.
The material used should for cylindrical weights not be ordinary
grey cast iron which may be too fragile but should be of the
alloyed shock-resistant type(melleable cast iron) or cast steel.

The usual OINML rectangular shape is used for 10 and 2C kg
weights which are empkyed in sufficient number up to 5C0 kg.
Thereafter the choice stands between cylindrical weights{usually
limited to a capacity of 500 kg each) and parallellepipedic
weights. Cylindrical weights have the sdvantage of enabling
easy transport on the site by rolling.

More recently some countries have started to use a flat type
of parslellepipedic weights which can easily be hendled using a
1ift fork, see below

: l2§0 ™ oen
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The advantage is that the weights can be transported on an
ordinary truck without the need for a crane provided the weights
are placed so that they can be accessible for the fork 1ift. The
latter can be transported by the same truck( see ?ig. 3 in ref. 1).

In order to reach a calibration caepacity of 20 tonnes or amore
it will be necesasary to use severs#l trucks to transport weights
or a special trailer hauled by the truck(ref. 1).

Thus in Holland where this system seems to have originated,
they use a covered truck to transport the hydraulic fork 1lift
and 8 weights of 1000 kg. This truck is three-axled and hauls
a two-axled trailer which can contain up to 16 weights of
1060 kg. In operation, weigh-bridges up to 40 000 kg can be tested
with the equipment using two steps whersby the truck and the
trailer are used as additional loads adjusted to 20 0CO kg.

The platform of the weigh-bridge must in this case however be
at least 13 meter long. A full description of the equipment is
given by Mr J.N. van Pelt in Bulletin de 1'OINL No 54 March 1974
(ref 1), of which a photocopy is attached(to the original)report.

Though no reply has been received from Holland it may be
pos3ible to obtain more details about the equipment and the
suppliers fror the author, the address of which is

Dienst van het Ijkwezen
Eisenhowerlaan 140

'3~ GRAVENHAGE

Holland

In Sweden distances to te covered by the trucks are bigger
than in Holland. The same type of weights as in Holland have
been adopted there but the weights are stored at various loca-
tions in the country(local offices) and are transported to the
verification site by hiring the truck in each case. Also in the
German Democraic Rerpudblic this system has been used but special
trucks are plenned to be procured for this purpose. The weights
in that country correspond to the OIML recommendation mentioned
and have the dimensions 1500 x 400 x 250 mm. The advantages of
these weights are enumerated in a paper by M.Jacob(ref 2) as
fcllows:




- shape and execution in accordance with international
recommendations(OIML)

- the mass corresponds to a mein division of the weighbridge
- the loading or unloading of the weigh-bridge of each weight
can be done in 45 to 60 seconds using & hydraulic device

- the capacity of 100C kg is covered by standard hydraulic
fork lifts so that in case of failure, a replacemen® can
easily be found

- the centre of gravity is very low

- no point-shaped overloading of the surfaces on which the
weights are placed

- the risk for accidents is much lower than with weights
having cylindrical shape

- the dynamic effect on the weighing platform is low when
the weight is being applied

- gsimple technology of manufacture using ordinary cast iron

-~ temperature eguilibrum with the surroundings is reached
in a relatively short time

All these advantages seem to speak in favour of the use of
1C00 kg flat rectangular weights. Cylindrical weights were however
much used previously and a number of metrolory services are still
equipped with them. On the site they can be rolled but they have
to be unloaded by a suitable crane. Some services use a covered
truck with a movor-operated carriage system which slides on a
rail so that the weights car be unloaded at the rear of the truck
using a winch(France, Belgium, Iran etc , see p. 29 in ref. 4 and
p. 58 in ref 5). However, the tendency is to shift to the usual
types of hydraulic cranes directly mounted on the truck. In order
to increase the total capacity of calibration which ten years ago
was typically of the order of mmimum 15 tonnes, the tendency is
to use trailers hauled by the truck. The hydraulic crane should
in this case be mounted at the rear of the truck so as to resach
over the trailer (see reference 6).

The cylindrical weights have usually & mass of 500 kg and
may be of the Prench type(indicated on p. 33 of ref. 4) or the
German tyne(see p. 23 of ref. 7) or the Soviet type with garden

roller handle(see ref. 6). Further details are contained in the
OIML recommendation mentioned above. The materi@l used for the
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cylindrical weights must as previously meutioned be shock-resis-
tant and ordimary grey cast iron should not be used unless
specislly alloyed. Cylindrical weisz < may therefore have to be
manufactured adbrodd.

Conclusions and recommendations concerning the weigh bridge

verification equipment

1. The expert feels that it is ‘absc utely necessary to conduct
the local survey of tke weigh-bridges installed in Iraq. Thie
survey will im addition anyway be required for the start of
verification using the new equipment. It is in fact esesential

to know the capacity and the length of the weigh-bridges so that
it can be established whether ooth trailer and truck can simul-
taneously be placed on the weighing platform to increase the

calibration capacity of the equipment. In the case that the
capacity is high of the weighbridge but its length is limited
only the truck may be placed on the weighbridge an3d weights
added around the wheels as shown in the pictures of ref. 9
(Switzerland). The flat type of rectangular weights can be piled
up on the weigh-bridge without the use of truck =2e Aesd-load

but in this case the transport capacity of truck and trailer
must be sufficient to cover the range of the weigh-bridge.

2. The trend is actually to use paralellepipedic weights of the
low flat type with mass 1000 kg especially if a calib—a<ion
capacity of more than 20 tonnes is reguired. The truck ani trailer
are then practically standard equipment which can be supplied
by any firm having maintenance facilities in Iraq. The total
calibration capacity including the weight of the truck and the
trailer should be at least 3C to 40 tonnes but it may be Aiffi-
cult to reach a higher capacity due to the limitations imposed
by the roads unles:s the transport trucks are duplicated for
such calibrations and the pile~up system of weights is used.
The main truck should have a space and loading board for the
fork 1ift. The latte~ should have a lift capacity of 2 meter
and 10CO kg and be chosen from a brand which is currently used
and has maintenance faeilities in Iraq.

The use of cylindrical weights may be advantageous if the
capacity of calibration is limited to 20 or 30 tonnes.
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Por calibration of high capacity weighbridges(over 20 tonnes)

the use of cylindrical weights may take a long time and the

rigks for accidents in unloading are greater. Therefore, again,
the final chojice of equipment will depend on the local conditions.

3. Persomnally, the expert would according to the information so
far received make a choice betweer “%e solution described in '
ref. 1(rectangular weights 1000 kg) and in ref 6(cylindrical
weights with garden roller type of hamdle) depending on the out-
come of the local survey. He would algso prefer to order the truck
and the trailer from a supplier who has regular maintenance faci-
lities in Iraq and chose models of standard type as much as
possidle. He also thinks that the flat rectangular weights can

be manufactured in Iraq from ordinary grey cast irom which may

be painted for corrosion protection, whereas cylindrical weights,
if adopted, may have to be ordered abroad specifying cast steel
or at least specially alloyed shock-resistant cast irc¢: e lieabdle
cast iron or similar).

4. Calibration of the heavy weights: This should be done on a
suitable balance installed in the machine hall by a comparison
method to a number of 10 kg(or 20 kg) weights which have been
calibrated on the primary balance. It is necessary to pay

attention to the size of the weighing pan or platform of this
balance in particuler if 1000 kg weights are to be calibrated.
The Prench, Swiss and probably the Japanese services use equl-

armed balances of a capacity of 50C kg only. The decimal balan-
ce(ratio 1/20) proposed by the expert manufactured by Berliner
Industriew:agenfabrik, is probably the less expensive and has the
required capacity of 1000 kg and a sensitivity approaching a few
grammes. It is being used by a large number of metrology services.
The experiance of the balance has been extremely good so far in
several countries. For the calibration of the 1000 kg flat type

of weighte it is important hovever that the platform dimensions
are increased to 1500 x 1500 mm like has been the case for the
balance Jelivered to Sweden.(The actual quotation is for a balance
with platform of 1000 x 1000 mm). No special well has to be made
as a recessed execution may be used. Preferably however the balance
should be installed by the manufacturer.
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5. Installation requirgments in the machine hall:

It may be an advantage to install immediately a travel-
ling crane of 4 tonnes capacity as was originally foreseen,
though this crane may not be required fo» the normal metro-
logy activities when using a& for¥ *1€4. Cylindrical weights
or other items suca as big volume containers which may have
to be weighed for calibration purposes,may require the pre-
sence of a crane which will also be useful for unloading
other heavy o~ hulky equipment from trucks.

The instalition of a 50 tonne weighbridge in the machine
hall may ="an be an advantage as origivally planned but it
will not be required for the calibration of road weighbridges
though it may facilitate quick checks with loaded trucks for
the Baghdad area. If I0S is charged with the certificatior
of the dead weight of trucks, tank waegons etc thisg bridge
may however pro- very useful,

In z2ny case, if the weighbridge is not instslled, the
floor must be reinforced to carry the losd of the calibration
truck and the trailer. The floor should them on the mean support
loads of at least 6 000 kg/m2 and voint loads(on 0.2 m2) of
at least 1 500 kg.

The machine hall must also be equipped with workshop
benches for adjusting weights, equipment for melting lead,

a drilling m=2rhine and possibly a small preas= etc

Other machine hall equipment will as regards metrology
depend on the type and amount of work regquired for volume
calibration, suggestions for which are given separately in
this report.

Annexes:

- Summary of information availeble at the project
concerning weigh bridge calibration ecuipment

- References to publications(a set of photocopies
of these papers are attached to the original
hande? 2ver to the counterpart on 26 Aug 1978)

- List of manufacturers of weigh bridge calibration
equipment and special trucks in accordance with
information received frnr -~me national metrology
services

ian




Summary of information available at the project concerning weigh-bridge calibration equipment

Country & year “ef. Type f weights

‘o1land(1974) 1 F - 1000 kg

s
]

weden(197¢ 1000 kg

‘erman Democra~ 2 P - 1000 «g
iic Republic(1977)

*rance(1967) 4 C - 500 kg
*  (1978) 1 C - 1000 kg
Belgium(1964) 5 C - 500 kg
" (.967) 3 C - 500 kg
Zambia(1969) 6 C -~ 500 kx
~ 8erlin, MG(1982) 7 C - 500 kg
F - 500 kg
austria(1962) 8 P - 500 kg
Switzerland(1978)9 C - 500 kg
As supplied by 10 C - 50C kg

Avery, U.K.(1978)
{for Middle East)

Note: P = paralellepipedic weights,
Datas given above for any year

Truck Trailer Total calib- Remarks
unloaded weights unloaded weights ration mass

12 % I 6.8 t 16 t 4C t Length between ex-
ternal wheels 13 m
(hired trucks for transport) fror truck + trailer

(hired trucks, special trucks under construction)

Tt 5 % 12 t

7.5 t 13 ¢t (10 t) 20+(10) In construction

8 t 10 ¢ 20 t

6 t 3% 3t ¥or smell weigh-
tridges only

12 ¢t 18 ¢t 30 t Only the weights
are usged
8.; : 21.2 : ;g : Small haulinz truck
5 t 5.5 t 1.5 ¢ Experimental type

(total capacity including trailer at least 30 t)

\complete truck without trailer) 20 ¢t Unloading devic~s
not safe in the
expert's opinion

C = cylindrical weights
earlier than 1974 may not aepply sany more

‘Sl

e
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Kraftfahrzeug mit besonderer Einrichtung fuer die Eichung
von Puhrwerksbruckenwaagen

"Der Oesterreichische Eichdienst", 1962
issued by Bundesamt fuer Vermessungswesen,Vien

Set of photographs of calibration truck snd trailer used
by "Office federal de metrologie" CH-3084 Wabern BE, Switzer-

land (letter to A.Thulin, I0S dated 3 July 1978)

Avery BExport Ltd, U.K. - Weighbridge test unit.

Two pages of description and two drawings,

as well as 5 photographs included in letter
from Avery Export to A. Thulin, IOS.

(L;;ggr dated 22 May 1978 but posted 17 August
1

11, - Information given to Mr Thulin in July 1978 when visiting

¥r Marmy, Service des Instruments de Mesure

Section materiel, 66 rue Bellechasse, Paris Te
The new equipment uses a regular hydraulic crane mounted at
the rear, but is still in construction so experiance have

not yet been obtained(can be supplied by Bts Vial, Parig)
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List of manufacturers of special equipment for verification
of weigh-bridge~ in accordance with information received “rom
gome national metrology services

Complete truck and weights

Avery Export lLimited, Smethwick, Warley, West Midlands,
B 66 2 LP, England .

(Note the truck quoted uses rather unsafe unloading devices
of the weights i the expert’'s opimion. The approximate

cost is 55 000 £ and 366 £ for each weight. The truck is
stated to take up to 4C of 500 kg cylindrical roller weights)

Specially arranged trucks (standard models)

Pranz Brogincevic VCo AG, PBW
CH- 8620 Wetzikon, Switzerland

Saurer AG
CH-9320, Arbon, Switgerland

Leyland International, Leyland House, 174 Marlehone Road,
London NW1 SAA’ U.X.
(see letter ref LEBM/CAB/65.603 dated 5 June 1978)

Scania, Irag

Anciens Bts Vial

4 bis, rue Asseline-~ 75014 Paris (x)
(Bquipment in accordance with Prench specifications, cylind- x
rical weights)quotation received, cylindrical weights 100C kg

Manfied Zieratih

Anm Staatsforst 2

3171 Eickhorst

F.R. Germany

(Is prepared to supply lorry with crane, capacity 50
weights of 500 kg, rolling weights or rectangular as
used in Germany)

Addresses of eight other German manufacturers of special
trucks have been furnished by the Physikalisch-Technische
Bundesanstalt, Germany, see photocopy page 118

Neights

Hegi & Cie AG, Eisengiesserei, CH- 414 Oberburg, Switzerland
Skeppshults Gjuteri AB S- 330 24 Skeppshult, Sweden

Ets Vial, Prance, see above

(x) experiance of this type of weighte and equipment has so
far not been obtained as the Prenc: serviee has not yet
put their units in operation. Such weights may however
be used by manufacturers of weigh-bridges.
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Adresses to suppliers furnished bty PTB, Germany

wa'yl. é)h‘dje ecd Uuife o brocke

In tnis respect we are very much pleasad tu inform you that the following manu-
facturers coulc supply you such units and hence e reguest jou to vet in touch

with them for fturtner detells.

1) May
Untarnehmonaberaich Nutzfal:rzeuun
Prgtfach 5620
Dachauer “tr. 667
8000 Miinchen .

2) Daiwler Banz C
Abteiluay Nutzfahirzeuae

rastfacih 272

.uttgart €O

3) Fa, illucrner-tumboldt Deutz AC d) Fa. Haird Kzsvholirer
Abteilung Kutzlahrzouge Fahrzougworke (mbl:
5000 Koln -~ Kalk Postfach 26€"

Peter fchnidt Ltr.
79 'lm/DPronauvu

5) Lanzreundor! rahrrzewrhau 6} Fa. 111 wiovarle
Fahrczeugfahrik
Pretfach 20

7114 pfedelbach

Postfach 200
psaknhorstr. 115
4355 Wwaltrop

7) xlaus Gmbli & Co 8) SFh=-Snezinl fahrzewhan (Gh)
Fahrzeug & taschinenfabrik
Pretfach 2040
Schlachtihof Str. 46
394G Menmingen

insiaacs 189
erl Loverl.us Otr. IF
4018 lLangenreld







