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E—1 EBSTC Fuves b ORFHNORM EHE—RR (JA-1)

Results and Process of the Japanese Technical Cooperation for the ESTC

As of March 1980

YEAR
ITEM

‘77

‘78

'79

'81

L b d

'80

VALIDITY OF R/D

-]

12/17

12/16

DISPATCH QF EXPERTS

1. General advisor

2. Experts

a} Technical advices
& guidande for
Maintenance,
Testing Labs,

b} Technical advices
& guidance for
Calibration &
Standards Lab.

Mr. Svwzuki (NHK)

11/21

2/13—43/29

Mr. Watanabe (MPT)
Hr, Ueda (MPT)

Mr. Inatomi (NHK)
Mr. Nakano (NTIT)
Mr, ashida (MPT)
Mr, Hori {ANRITSU)

9/1—5/28

Mr. Nakanc (NTT)
Mr. Konishi (YHP)
Mr. Tashiro {YHP)

11/20
—

— | — o — i

b —t

PROVISION OF EQUIP-
MENT

1. Maintenance Lab.
2. Testing Lab,

3. Calibration &
Standards Lab.

4. Training equip-
ment

5. Supplementary
equipment

I1I

I1

-

TRAINING OF COUNTER-
PART IN JAPAN

1. Observation tours
of Telecom,

8/8—s8/21
Pr. Ayoub
Dr, Rifai

3/ 2p—i5720
Dr. Paltikian
10/29—11/11
Dr. Butros

2. Training of
elactronie
measuring equip.
coencerning Testing
& Maintenance
Labs.

3. Training of Calib-
ration & Standards
Lab,

-

1/17+—0/14

HMr. Ansourian

-~

CONSTRUCTION OF BUIL~-
DINGS AND FACILITIES

E{N

g/ -

Note;

~—= ghows plan of implementation

—18—




O~ 2 ESTCKSTAHELHB®K(IA-2)

Confirmations & Guestionnaire

For the effective discussions during the mutual consultation
and smooth implementation of the Japanese technical cooperation
for the ESTC project-based on "the Record of Discussions" signed
on December 17, 1977, it would be very much avpreciated if you

would kindly answer the following questions in the written form.

1. Implementation of ESTC project
a) The start of its activity
b) Organization of ESTC
' (1) Present

{(2) Future plan {(up to Dec. 1981)

c) Personnel of ESTC
Year; ‘77 78 ‘79 80 ‘81
Staff A B|C |A[B[GC |A[BICIAJBJC|A]B

Engineer

Technician

Administra-
tive perso-

rtanma i w —hr  p——— it r—

nnel

Total

Note: Total not including Head of ESTC
A- Electronics Maintenance Lab.
B~ Electronics Testing Lab.

¢~ Cslibration & Standards Lab.



d) Maintenance, testing and calibration services carried out
at ESTC up to the present
Describe content of their sexvices at each lab. in detail
(1) Electronics Maintenance Lab.
(2) Electronics Testing Lab.
{3) Calibration & Standards Lab.
e) The content of the 1972 financial year budget
(1) Internal transportation and installation cost of equipment
to be donated by the Japanese Goyérnment -
(2) Equipment cost to be borned by Jordan side
(3) Construction cost of surroﬁnﬁing or relevant works

(4) Operation and running cost -

£} Official Regulations of ESTC, if drawn up by Jordan side



Implementation plan of technical cooperation in the future
%) Dispatch schedule of short-term experts
. Our proposal is shovn here. If you have an idea concerning
this métter, please put it on the next page as concretely as

possible after due consultation with the general advisor.

No. Ttem Date & Term No. of persons

(1) Inspection for accepta-

i nce of measuring instr- September Several
E, 1 uments provided at the 1980

E end of March 1980. _about 1.5

3 (2) Technical advices and months

guidance of the main
inetruments .

Technical guidance in re-
lation to movement the in- | March 1981 Several
2 " istruments into the new bul-

about 1.0

lding. Main items are: month
(1) Vibration test machine
(2) Constant temperature/

humidity chamber
(1) Inspection for accepta-

nce of the calibration October Several

3 systems 1981

(2) Technical advicds and about 1.5

guidance of the calib- . months

ration systems




Technical guidance to be desired by Jordan's side

No. |

Guidance item and Isntrument name

Date




b)

Traiﬁiné—schedule of‘counterpart personnel in Japan

Our proposal is shown here. If you have an idea concerning

this matter, please put it on the next page as concretely as

possible after due consultation with the general advisor.

No. Training item- Date & Term | No. of persons
(1) Methods for mainten-
ance and operation of
1 measuring instruments October 2
which are already pro-| 1980
vided. about 2.0
(2) Testing method for months
radio equipment
Methods for maintena-
ncé and operation of Jily 1981 3
e calibration systems about 2.0
months

-2




Training item to be desired by Jordan's side

No.

Training item and Instrument name

Date




3. Implementation of short-term training and future schedule

a) Implemented training

Contents | Objective [ No. of Suglificati~| Date | Total nu-
organizat-| persons on mber of
“ion days

b) Tutiire schedule

Contents Objective | No. of Qualificati-~| Date Total nu-
organizat-| persons on mber of
ion days

[ .
\Fote) Please use suprlementary cheet, if necessary



4.

Working situation and using schedule of measuring instuments
provided
a) Working situation -
Implemented work Tnstrument to be| Place Total number o
used ' days
b) Using shcedule in the future .
Using instrum- | Place | Total number of

Purpose

-

ent

days

{(Note) Please use

supplementary sheet, if necessary




5. Others

~a) What is the present status of an educational system in your

country?



I—-3 ESTCHESsAFLIKH+THBFOEBBE (JA-3)

Summary of the Proposed Specification for the ESTC

Calibration Systems

‘Under the item V of the MINUTES OF THE MEETINGS HELD ON

DEC:~ THROUGH 14 BETWEEN THE JAPANESE IMPLEMENTATION SURVEY
TEAM‘QND THE ROYAL SCIENTIFIC SOCIETY; it states;
"The;éeam has.gghsidered the Calibrgtion Systems proposed by
theFESS and believes that more evaluation of these Systems is
requi}ed in Japan. The Team will inforam the RSS of the resu-
lts of this evaluation."

For this reason, belleving that these six Calibration
Systems are the most important facilities of the Electronics
Service and Training Center of the Royal Scientific Society,
and taking into consideration the development of Calibration
Syétems, related instruments and others; Japan side has deci~
ded the final proposed specification as a result of prudent
invesﬁigation and evaluation, and informs the summary of the
specification as'follows; _

1. Tﬁe specification of the Proposed Calibration Systems are
made within the limit of budgetary appropriation of the G-

overnment of Japan after thorough examination on the contents



of the Six Calibraticn Systems based on the Record of Disc-
ussions (refered to as the R/D Calibration Systems hereina-
fter).

The Proposed Calibration Systems consist of following six

main Calibration Systems,

DC Voltage Current Calibration System

AC Voltage Current Calibration System

RF Frequency Calibration System

RF Attenuation Calibration System

RF Votage Calibration System

RF Power Calibration System

and

Auxiliary System

Followings are taken into congideration in making the spe-

cification of the Proposed Calibration Systems.

(1) The calibration range answers to the requirements of
calibration of electronic measuring equipment used in
the electric communication field of various public a-
gencies and private companies in Jordan.

(2) $ix main calibration systems consist of primary stan-
dards and working standards respéctively.

{3) Primary étandard§ are mainly used in the calibration
of working standards, and working standards are used
in the calibration of measuring instruments.

Working standards must be recalibrated against pri-
mary standards at periodical intervals established to

maintain and evaluate the performance.



(4) The performance of the Proposed Calibration Systems is
equivalent to that of the R/D Calibration Systems.

(5) 1In the Proposed Calibration Systems, as a result of
the investigation of each instrument and the whole of
the R/D Calibration Systems, following modifications

of standards are made.

-- Instruments duplicating in the system are deleted;

-— Instruments having difficulty in maintenance are
changed for easier ones;

-- Integration and abolition of inst;uments are made
for better performance;’

-- Instruments discontinued o% production afe changed
for ones.with equivalent performance;

Also, following additions or changes of measuring in-

struments are made so that no trouble may occur in the

operation of the systems in Jordan.

-- Instruments to extend calibration ranges;

-=- Auxiliary instruments and parts of all sorts

necessary for smooth operation;
Note: Main additions and changes
1) Addition of the large capacity AC stabilized
power supply used specially in high precision
measurement;
2) Change of RF signal source for "High Frequency
Signal Source and Attenuators", of solid state,
capable of stabiligzing and setting the freg~

uency easily and of varing the output levels;

—30~—



%) Addition of tuners for better impedance mat-
ching in calibration circuits, and "Impedance
Measuring Set" for the evaluation of calibra-
tion errors;

L) Change of signal source in low freguency ra-
nge for " Low Frequency Signal Source',
with low frequency aplifier, for general pu-
rpose application;

5) Addition of high power RF signal source and
high power amplifier for theée calibration of

RF power in the high-level power range;

6) Adcition of high performance RF coaxial cab-
les, coaxial adapters and many other parts
fo? precision calibration;

In the six main calibration systems , iﬁgovement of ea-
sy operation and concentration of the instruments are
schemed, and also convenience of practical use is taken
into consideration as follows;

1) the main instruments are mounted in racks of
respectivé calibration systems, if nothing
interfares with respect to shape and capacity
of the related instruments znd in practical use;

2) Instruments composing the six main calibration
systems and Auxiliary System are marked off
by means of the stikers of seven different c-

clors corresponding to each system.




* . . .
The specific instruments of the Prorosed Calibration Systeus
should be recalibrated periodically against the internatio-
nally accepted standards in order to :aintain and evaluate

the performance of the Froposed Calibration Systems.

Note ; *--Refer to Table Al

. I
agterisk (meterisk]

-39



EHMBRECOF R ERUFUEBEFCONT

Periodical Calibraion (%)

It is necessary for the ESTC Calibration Systems to be supplied
with standard values periodically from higher agency of standards so
that the calibration system may operate properly and be traceable
to the internationally accepted standards.

For this reason, some of the primary standards, working
standards and measuring instruments in each system should be

recalibrated periodically by public testing agencies in Japan.

1. Procedures for the periodical calibration:
It is rccommended for RSS to make a contract with the

. supplier of the ESTC Calibration systemjin each calibration.

2. Calibration interval: once per 1 to 3 years.

Periodical calibration is advisable to be made once a
year.. However, it may be made once per 2 or 3 years
consiflering the kinds of standard instruments, repeatability of
the calibration data taken so far and necessity of the calibration
aceliracy. -

It Yis recommenzed for RSS to ask the contractor for

comments each time when the calibration is made.

3. Standards and measuring instruments for the periodical calibration:

Refer to Table A1 .

4, Expenses for the periodical calibration:
The expenses necessary for the periodical calibration

consist of ;



(1) Packing fee in Jordan and air-cargo transportation [fee from
Jordan to Japan. ( Inclucing insurance fee, custom clearance
fee, etc. )

(2) Payment for the contractor (Internal transportation [lee,

* vy . a
unpacking. performance check fee , calibration [ee [or the public
testing agency, repacking fee, procedure fee.etc. )

(3) Air-cargo transportation fee from Japan to Jordan.

{ Including insurance fee, custom clearance fee.etc- )

#Additional fee is necessary il any trouble to be repaired

causes to the instruments.

Approximate total expense in case of no trouble i;, for
reference, as +$pllows.
1. Fee of the item (2) is approximdtely 30,000 dollars (7,000,000
yen) for 6 systems ( avaitdble i» 1982 to 1983 ).
2. Consult an airTine company about the .items (1) and {3)
making us< of the packing measurement colum in Table A1 .

. Total expense is the sum of 1 and 2.

5. Period necessary for the periodical ecalibration:

The period as to the step in the item 4 (2) is approximately

3 months ( in case of no trouble ).

6. Kinds and numbers of standards and measuring instruments to be

periodically calibrated at a time:

Therce is not special restriction but it is more economical

lo calibrate as many items as possible at a time.
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RF VOLTAGE CALIBRATION SYSTEM 3o e w) e e e =
e — 1
{Low Frequency Range) ———d
RF VOLTAGE CALIBRATION SYSTEM -
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r— = = = — == —
1 |
P rimary Standard | | Standard Cell | PRIMARY
Cells in Air Bath | (Unsaturated type) ! STANDARDS
. |
1-1-1 | I |1-1-2.5 |
___________ J ]
| 1
} 4 i
I Electronic Precizsion DC |
| Selector Switch Galvanometer Potentiometer |
I {1-1.2.6 | 1-1-2737 ] 1-1-2,1 !
X 'y [
!
Vartical ]
] Pen Recorder
! DC Precision |
[ 1-1-2.4 | Current Supply I
I
[ 1-1-2,2 | !
e J
Standard Volt Standard Shunt
— Ratic Box Standard Resistor
1-1-3 [ l1-1-4
4 N
b &
r I
DC Voltage/Current Precision

Standard - — Digital Meter
1-2-1 | I 1-2-2 |
] ! A
[ { i
[ 4 [ |
} Portable Standard | ; WORKING
| DC Volt-Ammeter : | STANDARDS
T e2-a | [ |
| 4\ 1 1
! 1 ! |
- I . l | -
v l 4 |
Ceneration Measurement Generation Measurement
of Current of Current of Voltage of Voltage

Notes
denotes calibration of Working Standards against Primary Standards,

——-— denotes calibration of measuring instruments against Working Standards,

1, DC VOLTAGE/CURRENT CALIBRATION SYSTEM



A

NOTE

Q'ty

1-1-1

[£9359GF|Primary Standard Gell (YEW)

(Saturated type standard cells are contained
in a Type 2748-01 Air Bath)

Accuracy : +5ppm

1-1-2

1-1-2,1

1-1-2.2

1-1-2.3

1-1-2.4

1-1-2.5

1-1-2.6

2854

2709

3056

2749

2745

Precision DC Potentiometer Set (YEW)

2722151 Precision DC Potentiometer (YEW)
Measuring Range : =0,0lmV to 1,6111V

Accuracy : £(0.002% +5uV) of

measured value

Resolution : 2pV/div

DC Precision Current Supply (YEW)
Qutput Current : *lmA to £107,25mA

Accuracy :+ £0, 5% of setting

Electronic Galvanometer (YEW)
Measuring Range : +5uV to tm

+[5eA] to £50pA

Accuracy : £10% of full scale value

Vertical Pen Recorder (YEW)
Voltage Range : Ep.V/cm to 5V/cm
Accuracy : 20, 25%

Standard Cell (YEW)
[[Unsaturated|type)

Accuracy : 40.005%]
{Repeatability : £0,0005% |

Selector Switch (YEW)

(1)

(5)

(1)

1-1-3

2746

Standard Volt Ratio Box (YEW)
Input Voltage :1to 1,500V
Accuracy : £20ppm




NOTE Q'ty

2743 Standard Shunt 6
Rating : 5A/100mV, 10A/100mV,
50A/100mV [two Jeach)
Accuracy : £0,05%
2792 Standard Resistor 12

Nominal Value :0,00i2, 0,012, 0,1Q
12, 102, 100Q ftwo]each)

Accuracy : £0,02% to £0,005%

2550 DC Voltage/Current Standard (YEW) 1
Qutput Voltage :0to 1,199,99V
Qutput Current : 0 to 35,9999A

Accuracy : Voltage 10,005%]of setting
iD.Ol% to £0,2% Jof setting

2501 Precision Digital Meter (YEW) 1
Measuring Range :
DC Voltage  : *10mV to 1,000V
AC Voltage : 1V to 500V
Resistance : 1002 to 10MQ
Accuracy : (0, 005% of reading +1 digit)/
DG
Resolution : 0,1 V/digit
2793-01 Decade Resistance Box (YEW) 2
Range :0,100to0 1,111,2100
Accuracy : £(0,01% +2mQ)
2786 Decade Resistance Box (YEW) 1
Range ¢ 0,122 to 111,111
Accuracy : 20.05%




NO. NOTE Q'ty
279Decade Resistance Box (YEW) 1
Range :0to111.1110MQ
Accruacy : (0. 05% + 0,05Q)
1-2-4 2012 Portable Standard DC Volt-Ammeter (YEW) 1

Voltage Range  : 3/10/30/100/300/1,000V

Current Range : 1/3/10/30/100/300mA.,
1/3/10/30A, 50mV

Accuracy + +0, 5% of full scale value

Remarks: The Decade Resistance Boxes in the Item No.
1-2-3 are used for the calibration of both
the Resistance Unit of the Model 2501
Precision Digital Meter in Item 1-2-2 and
the Model 2722 -S1 Precision DC Potentio-
meter in the Item 1-1-2,1 as the auxiliary
equipment, though they are not indicated
in the traceability chart of DC Voltage/
Current Calibration System, .,




- =
r C Voltage/Current | Thermal
| Calibration System |——» Transfer Standard je-
H }
I

d-b-n2s |l 2-1-1 |
—_————l PRIMARY

: DC Voltage/Current ) STANDARDS
Standard

- ;
ozt [

— ] - I
Y
True RMS Differential AC Voltage/Current
Voltmeter 44— Standard
2-2-1 | | [z
. .3 "
i
Y Lo I
! l |  WORKING
AC Voltmaeater e L U 1 STANDARDS
T |
2.3 1 L |
i P
f i i : f ]
| I
Portable AC ' R [
Volt-Ammeter q-r—l'-:‘- —_—— -_"_—L.}-— o S |
' R
2-2-5 ] I i !
—— 1 s
! [
r.__.-J r-.—.__.._l t E I__._.....__| :
i
[

{i— - — i ——i—-—
i ¥ { Y

T
l
1
._F.
|

¥
Measure, Gene, Measure, Gene, Measure, Gene,
of Valt, of Volt, of Volt, of Volt, of Volt. of Volt,

-Note :

denotes calibration of Working Standards against Primary Standards,

~~ — -~ denotes calibration of measuring instruments against Working Standards,

2, AC VOLTAGE CALIBRATICN SYSTEM



Thermal PRIMARY
1
| DC Voltage/ et Transier Standard STANDARDS
. Calibration System 3
(B2 TDUY-FE ! I e-1-1
A
| DC Voltage/Current | it:ndar‘; ihg“;é"r Standard Current
ermma - <
E Standard B Transfer Standard Transformer
11-2- 0 2-1-2 z-1-3 |
ple2=d 1 , ' . \
——-- —[—-—i ——1
WORKING
AC Voltage/Gurrent STANDARDS

Standard

2-2-2 |
]

Portable Standard
AC Volt-Ammeter

2-2-5

AC Ammeter

2-2-4

0

4

|
—il}
|

Measurement

of Current

Note :

Generation
of Current

1
|

i
i

. Measurement
of Current

denotes calibration of Working Standards against Primary Standards,

——~— = denotes calibration of measuring instruments against Working Standards.

2, AC CURRENT CALIﬁIx“.ATION SYSTEM



NOTE

Q'ty

540B Thermal Transfer Standard (J, Fluke)

Frequency : 5Hz to IMHz
Voltage Range :0,5tol,000V (14 ranges)
Accuracy : AC/DC Diffrence

+0,01% tox0, 2%
(5Hz tol MHz)

A40 Current Shunt for 540B Thermal
Transfer Standard (J, Fluke)
Current Rating :{10mA to 5A R

Accuracy :.AC/DC Difference
+0.02% to +0,05%

(5Hz to 100KHz)

B9403FY Current Transformer (YEW)
Rating 11 to 50A/1A

Accuracy 1 £0,01%

931B True RMS Differential Voltmeter (J, Fluke)
Voltage Range :0,01 to 1,100V
Frequency : 2Hz to 1MHz
Accuracy : 20,05% to 3, 0%




Q'ty ‘

NO, NOTE .
2-2-2 2558 AC Voltage/Current Standard ( YEW ) 1
Voltage Range : 1mV to 1,200V
Current Range : lmA to 60A
Frequency.Range : 40Hz to 500Hz
Accuracy : £(0.08% of set value +0,015%
of range) to £(0.2% of set
value + 0,15% of range)
Resolution - 10uV /10pA
2.2-3 2503 Digital AC Meter (YEW) 1
Voltz-a.ge Range : 3/10/30/100/300/600V
Current Range : 100/300/1,000mA/3/6/10/30A
Wattage Range : 300mW to 18KW
Frequency Range : DC, 25Hz to ZkHz
Accuracy : (0, 1% of reading +0,02% of
range + 1 digit) for 50 to
400Hz
2-2-5 2014 Portable Standard AC Volt-Ammeter (YEW) 1

Voltage Range : 30/75/150/300/750V

Gurrent Range : 0.15/0,3/0,75/1.5/3/7.5/15/
30A

Accuracy : £0. 5% of full scale value




- A rmera Eam L, . -

- e e

. ’ FREQUENCY

STANDARD
3=1~1]
DISTRIBUTION PRIMARY
AMPLIFIER ) STANDARDS
3=1-2]
(r
FREQUENCY
DIFFERENCE 1 N RECORDER
METER .
3=-1-3 J=1-4!
h F 3
]l — ~ ~] 4 - -
WORKING
STANDARDS
SYNTHE- FREQUENCY DIGITAL
SIZER -™-®  COUNTER PRINTER
3-2-1} [ 3-2-2 1 3-2-3 |
: X
! !
]
Al - - i —:{.L -
.- A 1
! v [ )
Generation of Oeneration of  Measurement of
Freguency Prequency Frequency

Ngote
denotes calibration of Working Standards or measuring instruments

againgt Primary Standards.

3 - 1 £ ] -
denotes calibration of measuring instruments agiinst Primary Standards.

3 RF FREQUENCY CALIBRATION SYSTEM



NO.

NOTE

3=-1~1

5061A Cesium Beam Frequency Standard opt. 002 (hp}

Accuracy . slxi107 !

a—

Long-term Stability :  +5 x 10~ }&/for life of
cesium tube

.- Output Frequency : 100 kHz, ! MHz, 5 MHz
Signal-to-noise Ratio : > 87 4B
Standby Power Supply : 30 minutes (min)

3-1-2

5087A Distribution Amplifier (kp)
opt. 001 ~ 004, 011, 012, 013,

Input ¢ 3 channels (Frequency: 0. 1, 1, 5, 10 MHz!)
Cutput : 7 channels (Fre‘:quency: 0.1, 1,5, 10 MHz}

3-1-3

' 537A. Frequency Difference Meter " (TRACCR!?
Input Frequency : 0.1, 1, 2.5, 5 MHz
Output Frequency : 1 MHz

Indicator : -19,9to +19.9 x IO“N
(N=7, 8, 9, 10, 11}

3-1-4

305621 Vertical Pen Recorder (YEW) '

Number of Channels : 2
Voltage Ranges . 0.5, 1, 2.5, 5, 10, 25, 50 mV/cm -

%.1, 0.25, 0.5, 1, 2.5, 5 V/em
Chart Speeds %2, 6,20, 60 em/min & cm/h

3~2-1

Frequency Synthesizer MG639C {Anritsu)
Frequency i 100 kHz to 1500 MHz
Frequency Stability T 2X 10-'9 / day
QOutput Level : -60to + 10 dBm

Output Impedance 3 50Q




NO

NOTE Qrty

3-2-2 Microwave Frequency Counter MFT3C (anritsu ) 1

Frequency : 10 Hz to 18 CHz

Frequency Stability : 2 X 1072 / day

Display t 8 digits
3-2-3 Digital Printer MHOl44 {Anritsu ) 1

Maxioum Printing Speed ¢ About 3 lines / s

Erinting Gapacity t 9 columns
3-3-1 Rack 1
3-3-2 Test Mobile 1
3-3-3 Accessories T sEr

Coaxial Cables
Recording Paper & Ink

Calibration Manusls

Test Performance Sheets

Accessory Box




PRECISION
30 Mtz
ATTENUATOR
4-1-1 |
PRIMARY
rem s s == = l STANDARDS
| e ot o ot e
, /HIGH FREQUENCY} | MIXER-
\ |SIGNAL SOURCE -~ | OSCILLATCOR
q & ATTENUATORS | 4-1-3 |
P34ttt PRECISION QSCILLO-
R O MEASURING
. TMPEDANCE 1 ¢ RECEIVER SCorE
; | MEASURING ;_, t 4-1-2 | 4-1-4 |
: ! sET ' i T
g H - — r—— — a— - — ——
IS N I }
B vttt B B STEP : g‘%ﬁﬁiﬁ“ms
1 AC POWER i} ATTENUATORS
!« SOURCE T ) )
1 . .
VA4 | 1o 4-2- |
! | MR S | 1 !
S e . o !
- [ [ e
by I 500Q/750 )
1 MEASURING ! IMPEDANCE
RECEIVER | MATCHING PADS
21 ] i 4-2-4 |
) 1 J
| I TRANSMISSION
i , MEASURING
1 t SET
! 4-2-2 |
l ! oy
|
- 4{}—-—-—-—{&-————-—-4{; -——
| ¥ [
Calibration of Calibration of Calibration of
Attenuators Attenuators Attenuators

Nate:
————denotes calibratiqn of Working Standards against Primary Standards.

= — — —denotes calibration of measuring instruments against Working Standards.

4. RF ATTENUATION CALIBRATION SYSTEM



NO. NOTE

4__}__,‘ . PA-2 Precision 30 Mc Attenuator (Weinschel)
Frequency : 30 MHz
Accuracy : + 0.005dB/10 4B
Attenuation Range 0 to 140 dB
Impedance : 50 Q -

g4-f{-2 » VM-3 Attenuator and Signal Calibrator {(Weinschel)

Frequency Range : 10 MHz to more than 40 GHz
{Determined by accessory equipment)}

Input Frequency : 30 MHz
Attenuation Range 0 to 100 4B -

Accuracy : 10.02dB/20 4B

¢~i-2 N . HO-1 Heterodyne Mixer-Oscillator (Weins chel)
Frequency Range : 10 MHz to 12. 4 GHz=z
IF' Qutput : 30 MHz

/-4 VP51024 Oscilloscope (National)

X Axis (dual-trace)
Frequency Range : DC to 10 MHz

10 mV /DIV to 5 V /DIV
{9 ranges)

Sensitivity

T Axis

0.1 sec/DIV to 0.1 pusec /DIV
(7 ranges)

Sweep Time




QH4y

NO. NOTE

G-z- . Level and Attenuation Calibrator ME642A (Anritsu) !
Frequency Range 100 kHz to 1200 MHz
Level Measuring
Range : -20 to 130 dBp
Relative Level
Accuracy :  +0.05 to £1.0 4B
Impedance : 50

4~-2-2 . 20 MHz Transmission Measuring Set ME428A {Anritsu) {
Frequency Range : 10 Hz to 20 MHz
Level Measuring :
Range : -60 to +20 dBm
Accuracy : +0. 15 to +0. 3 dB
Impedance t 75 2, 1509, 600Q

4£-2-3 . Resistance Attenuator MN510C (Anritsu) |

Freguency Range
Accuracy
Attenuaticn Range

Impedance

(Y]

DC to 500 MiHz
+0. 2 dB to £0.5 4B
0to 91dB

50 Q unbalanced

Frequency Range
Accuracy
Attenuation Range

Impedance

. AE94-69-43 Precision Step Attenuator

.
H

(Weinschel)
DC to 12. 4 GHz

40,4 to +2. 1 dB

0to 69 dB

50 Q




NO. NOTE Q%
_‘ 4-2~-4 » T852-0] 501¢ 75 Ohm Minimum Loss Attenuator (na.rda-) 4.
. Frequency Range 3 DC to 3 GHz (Usable to
10 GHz}
Ingertion Loss : 5.72 dB
VSWR : 1.1 (50Q female)
1. 3 (75 Q male}
1 4L-35-~] - DR-1211 Electronic Printing Calculator (Casio) 1
: Display/Entry : 12 digits
Printing : 12 digits
H 4~2-2 | Accessories & Auxiliary Instruments
+" DS-109H Precision Double Stub Tuner (Weinschel) |
» DS-109LL Precision Double Stub Tuner 1
» DS-109M Precision Double Stub Tuner 1
Frequency Range : 40 to 400 MHz (DS-109H)
0.2 to 2.0 GHz(DS-109LL)
0.75 to 13.0 GHz(DS-109M)
Line Impedance : 50 Q
Impedance Match : Any impedance providing
" a VSWR less than 7.0 : 1
. « 909A opt. 012 Termination "(hp) 1
Frequency Range : DC to 18 GH=z
Connector : Type N (male)
. Coaxial Adapers { Set
+« Coaxial Cables i Set
« Calibration Manuals | Set
+ Test Performance Sheets P Set
+ Accessory Box !
$-3 ' . Cabinet 1




THERMAL
DC VOLTAGE | THERMAL
STANDARD STANDARD
- —~ PRIMARY
=13 | 3=1-1 | STANDARDS
U pe VAL TAG = T O N
SRR GE HF ATTENUATION
CALIBAATION | THERMAL ICALIBRATION |
CALIBRATION | | | 1
| SYSTEM ; CONVERTER lsysTEN i
t4im
P23 ] 5-1-2 l=1-2.3040
S i = il - —— i | - T
; lrl:"r,ﬁw" FREQGENCY N
- - |: SIGNAL SOURCE J:
| DIPPERENTIAL | i AU FREQUENEY T,
! 1 | SIGNAL SOURCE |
| YOLIMETER ] h & ATTENUATORS _[:
I Au2a1 ll A= .L !
hal —_—— A -
WORKING  =—--— I
STANDARDS T =| OSCILLATOR I:
} | 1
TR o]
RF L 625 | __ |
MILLIVOLTMETER Ir= “grgAD BAND™ Ty
CALIBRATOR j_ AMPLIFIER ![
ol
5-2-2_| g _ 1l o | I |
—————— ——— - OWER
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5.

RF VOLTAGE CALIBRATION SYSTEM

( FREQ : ! kHz to 30 MHz)

denaotes calibration of Working Standards against Primary Standards.

denotes calibration of measuring instruments against Working Standards.
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MEAS : MEASUREMENT,

GENE : GENERATION

MEAS

QF RF VOLTAGE

denotes calibration of Working Standards against Primary Standards.

- == —~ — denotes calibration of measuring instruments against Working Standards.

3. RF VOLTAGE CALIBRATION SYSTEM
{ FREQ : 50 MHz to 1000 MHz )



QHy

NO. NOTE
5~1{=-1 . 540B Thermal Transfer Standard (7 Fluke) !
Frequency Range 5 Hz to 1 MHz
Voltage Range 0.5 to 1000 V {14 ranges)
AC/DC Transfer
Accuracy :  +0.01to+0.2%
{for 0.5 thru 10 V)
5-1~2 . AS5 Thermal Converter 0.5V, 1V, 3V, 5V (J.Fluke) | 2 each
Frequéncy Range : 5 Hz to 50 MHz
(used with 540B)
Voltage Range R 0.5 thru 5V
Calibration Accuracy:  +0.05 to 0.5 % 1
!
§-1-3 . 2552-01 DG Voltage Standard (YEW) i
Voltage Range : 0to 1199.999 V
Voltage Accuracy :  +0.005 %
5-2-1 . Selective Level Meter ML611A (Anritsu) | {
Frequency Range : 300 kHz to 1.5 GHz
Level Measuring
Range : -100 to +20 dBm
Level Measuring
Accuracy : £1dB (2 to 600 MHz)
+2 4B (300 kHz to 1.5 GHz)
Input-Impedance : 50 Q
5-2-2 . 26A RF Millivoltmeter Calibrator (BOONTON) {
Frequency Range : 1 MH=z
Dynamic Range : 60 WV to 3V

Full Scale Functions: 0.3, 1, 3, 10, 30, 100,

Accuracy

Output Impedance

300 mv, 1, 3Vv
: +0.5 %

: 25 2




NO. NOTE QY
5-2-3 |+ 934 True RMS Voltmeter (BOONTON) {
Frequency Range 10 Hz to 20 MHz
Voltage Range : 1 mV to 300 V Full Scale
{12 ranges})
Accuracy t .+lto+5%
5-2-4 + Electronic Voltmeter ML6GA (Anritsu) {
Frequency : 10kH2z to 1000MHz
Voltage Range : 300uV to 3V (8 ranges)
Accuracy + %3 to =15%
| Ioput Impedance :- IpF
§-3-1 ¢ Rack »
E-3-2 ¢ Electronic Calculator {
§5-3-3 Accessories {set
s Probes
» Coaxial Adapers
* Coaxial Cables
s Calibration Manuals
¢ Test Performance Sheets
¢ C55 Storage Case (J.Fluke)
5-3~4 ¢ Cabinet {
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Note:

denotes calibration of Working Standards agaist Primary Standards.

--~= denotes calibration of measuring instruments against Working Standards.

6. RF POWER CALIBRATION SYSTEM (LOW-LEVEL POWER RANGE)
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Note:

denotes calibration of Working Standards against Primary Standards .

—=-= denotes calibration of measuring instruments against Working Standards.

6. RF POWER CALIBRATION SYSTEM (MEDIUM-LEVEL POWER RANGE)
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Note:

against Primary Standards.

denotes calibration of Working Standards or measuring instruments

~ — — = denotes calibration of measuring instruments against Primary Standards.

6. RF POWER CALIBRATION SYSTEM (HIGH-LEVEL POWER RANGE)




P T

NO. NOTE Qy
F_,.__
6-i-1 F1105 Temperature Stabilized Thermister Mount 1
(Weinschel)
Frequency Range : ‘0.01 to 12,1 CGHz
Accuracy 32 % 0.01 to 4.0 GE
2.5 % 4.0 to 12. 2 Gae
" Power Measuring
Range : 10uW to 25 mW
Input Impedance : 50Q
6-1-2 ITIOR - Proportmna.l Mount Temperature Controller 1
{Weinschel)
Temperature Stability : 2 pW/°C /hour
Loop Gain : 8045
6-1-3 PB.- LC Self-Ba.la.ncmg Precision Power Bridge 1
{Weinschel)
RF(Substituted DC) Power
t Measuring Range :  0.1to45mW
! Accuracy : 0.1 %+ 1pW)
6-1-4 2501 Digital Voltmeter (YEW) 1

S e G s

0 to 1000 V (6 ranges)
- 40. 005 %

Voltage Range

L1}

Accuracy




NO. ) NOTE

6-1-5 DGP - 1000T ..Digital RF Power Meter (FUJISOKU)
'Frequency Range: DC to 300 MHz
300 to 520 MHz
Input Impedance: 50
Accuracy: +3%
5015L Plug-In
Pawer Range: 1.5/6/15 Watts ’
5150L Plug-In
Power Range: 15/60/150 Watts
6-1-6 TLP-5SW Feedthough Power Level Monitor  (FUJISOKU)

Freciuency Range: 0.5 to 2/ 2 to 50 MHz

50 ta 400/ 300 to 500 MHz
Monitor Power Range: 0.5 to 100 Watts
Imput Impedance: 50 &




NO. . ) NOTE QY
621 84528 Power Sensor ) - (np) A
Frequency Range : 100 kHz to L. 2 GHz
Power Range H 0.3 pW to 100 mW
Inpdt Impuedance :7 50 &
Accuracy . =2 to =3 %,
8431A Power Sensor (hp} 2
Frequency Range : 10 MHz to 18 Gilz
Power Range : 0.3 W to 100 mW
Input Impedance : 502
Accuracy i t2to+5.5%
§-2~2 436A. Power Meter (hp) 1
V7T Accuraey Instru- B
- inmentation :  Watt mode 0.5 %
dBm mode +0.03 43
Ref. Oscillator : 1.2 %
6-2-3 36-3 High Power Fixed Coaxial Attenuator (Weinschel) 2
Attenuation: 3dB
Frequency Range: DC to 1.5 GHz
_Power Rating: - 100 Watts
... { 36-20 High Power Fixed Coaxial Attenuator {Weinschel) 2
Attenuation: ~ 20dB .
Frequency-Range: DC to 1.5 GHz
Paower Rating: 100 Watts




2y |

NO. NOTE
6~2-4 TP-3J1A Broadband Termination Type Power Meter 4
{(FUJISOKU}
Frequency Range : DC to 500 MHz
Power Range : 2/5/10/20 Watts
- Input Impedance : 50 Q
Accuracy : 17 %
MS52A
6-2-5 Mobil Radio Test Set MGS54B (Anritsu) 1 each
MG54C
Frequency Range : 54 to 68, 140 to 170,
335 to 470 MIHz
Power Measuring
Range : 5/ 15/ 60 W (3 ranges)
FM Deviation : 0to 5/ 15 kHz= -
6-2-6 . Oscillator MGL26A {Anritsu) 1
Frequency Range : 10 Hz to 20 MHz
OQutpuut Level : -50 to +15 dBm ,
Impedance : 75 € unbalanced i
(10 Hz to 20 MHz)
75 2/150 Q balanced
(+ to 650 kHz)
600 2 balanced
- (300 Hz to 150 kHz!}
6-2-T7 500! Broadband Linear Amplifier {AIL TECH) 1
Powear Qutput : 50 W min.
Frequancy Resgponse: 10 k¥Hz to 10 ME:
Gain : 17 B min.

{1 m inpur for rated outout)




NO., | 7 NoTE’ ' Q'

6-2-8 415 RF Power Signal Source ‘ (AIL TECH) 1
— 184 Plug-In Head 1
Frequency Range : 10 to 50 MHz
QOutput Level : 50 W min,

— 185 Plug-In Head L
- ‘Erequency Range : 50 to 200 MHz
Qutput Level s 50 W min,

— 186 Plug~In Head 1
Frasquency Range : 200 to 5300 MHz
Cutput Level : 50 W min,
—187 Plug-In Head ‘ "1
Frequency Range : 500 to 1000 MEz
‘Qutput Level r 50 W min.
6=2-9 161A-100 Dry Coaxial Load : (SIERRA) 1
Frequency Range : DC to 11 GHz
Avg. Power Rating : 100 Watts
6-2-10 HCS-520 Coaxial Switch (FUJISOKU)
Frequency Range : DC to 1000 MHz
Impedance : 50
Avg, Power Rating : 200 W

MAZ LA

6-2-11 CM Directional Coupler MAZ I (Antitsul | eacz
MAZIA : ‘607 150 MHz bands, 50 £
i MASZA : 150 /400 MEz bands, 30 2




2y

NO. NOTE
6-2-12 491C  Microwave Amplifier {hp) 1

Frequency Range : 2tp 4 GHz
Output Level : 1 Watts
Gain : 30dB
Input/OQutput Impedance : 50 Q

493A Microwave Amplifier (bp) 1
Frequency Range : 4to 8 GHz
Output Level s 1 Watts
Gain : 30dB
Input/Qutput Impedance : 50 Q

495A Microwave Amplifier (bp) 1

Frequency Range

Qutput Level
Gain

Input/Output Impedance

:+ Tto 12.4 GHz
: 1 Watts

: 30dB

: S0 R




NO. NOTE Q'ty
6=3~1 * Rack 1
§-3-2 » Test Mobile 1
6-3-3 " » Accessories 1

Coaxial Adapers set
Coaxial Cables
Calibration Manuals
Test Performance Sheets
Accessory Box
6-3-4 * Cabinet 1




A-1) Impedance Measuring Set

NOQ. NOTE
Al . 63N50 opt. | VSWR Autotester {50 Q) (WILTRON}
Frequency Range : 10 MHz to 4 GHz
Directivity : 46 4B
A12 . 87A50 VSWR Bridge (50 @) (WILTRON)
Frequency Range: 2 to 18 GHz
i)irectivity : 35dB
-~ 75N50 RF Detector (WILTRON}
Frequency Raﬁge : 10 MHz to 18.5 GHz
— 34ANS50 Adapter (WILTRON)
APC-7 to N (male)}
—34ANF50 Adapter {WILTRON)
APC-T7 to N (female)
A-1-3 . 63N75 opt. 1 VSWR Autotester (75 ) (WILTRON)
Frequency Range : 10 MHz to 2 GH=z
Directivity : 46 dB
[ A-1-4 . 501 Logarithmic Level Meter (WILTRON)
Dynamic Range : -40 to +20 dBm
Accuracy :  +0.3 dB +1 % of dB read out
A-1~5 758-01 50 to 75 Ohm Minimum Loss Attenuator (narda)
Frequency Range  : DC to 3 GHz{Usable to 10 GHz)
Insertion Loss : 5.72dB
VSWR - : 1.1 (50 Q female )
: 1.3(75 Q male)




NO.

NOTE

Qlty

A-1-6

s Accessories
Coaxial Cables
Coaxial Adapters
Instruction Manuals
Test Performance Sheets

Accessory Box

-

1 set




A~2) Low Frequency Si'gnal Source

NO. NOTE Qy
A-2-1 » Oscillator MG426A {Anritsu) 1
Frequency Range 10 Hz to 20 MHz
Qutput Level -50 to +15 dBm
Impedance : 75 Q unbalanced
(10 Hz to 20 MHz)
7% /150 Q balanced
(4 to 650 kilz]
600 Q balanced
(300 Hz to 150 kHz)
A=2-2 » 465A AC Amplifier (hp} 1
Frequency Range : 5Hz to 1 MHz '
Gain : ' 20 dB or 40 dB
Output Level : > 10 V rms {unloaded)
5 V rms (50 Q terminated)
A-2-3 « TP-1 Feedthrough terminator ( Anritsu’ 1
A-2-4 * 1269 BNC Female-Dual banana plug’ 2
A=2-5 874-QNPL Adapter 2
A-2-6 874-QNJL Adapter 2
A=-2-T Accessories 1 set

Coaxial Cables
Coaxial Adapters

Instruction Manuals

Test Performance Sheets

Accessory Box




A-3) High Frequency Signal Source and Attenuators

B NO . NOTE Q'
A-3=1 . 8620C Sweep Oscillator (Main Frame) (hp) 1
—86222A RF Plug-In (hpl 1
Frequency Range : 10 MHz to 2. 4 GHz
Output Level  : +13 dBm
—86290A RF Plug-In (hp) 1
Frequency Range : 2 to 18 GHz
Cutput Level : +7 dBm
A-3-;°. . 371 Source Locking Microwave Counter Opt. 04 (EIP) 1
Frequency Range : 10 MHz to 18 GHz
X Accuracy : +1 count
Stability : +lx 1079
Resolution
{Settability) = 100 kH=z
Lock Time 3 0.1 to 3 sec
(depend upon Source)
Capture Range : 120 MHz min.
A=3=3 3060-20 Directional Coupler (narda) 1
Frequency Range : 10 to 200 MH=z
Nominal Coupling = 20 dB
Directivity : 25 dB
Maximum Powér : 1W (Avg.)
A-3-4 . 778D Dual Directional Coupler (hp) 1
Frequency Range 100 MHz to 2 GHz=
Mominal Coupling : 20 dB
Directivity 36 dB
Maximum Power 50 W (Avg.)




NO. NOTE
A-3-5 11691D Directional Coupler opt. 001 (hp) 1
Frequency Range : 2 to 18 GHz -
Nominal Coupling : 22 dB
Directivity : 30d4B (2 to 8 GHz)
24 dB {8 to 18 GHz)
Maximum Power : 50 W {Avg.)
A=1-6 . 905 Variable Attenuator {Weinschel) 1
Frequency Range : DCto 1 GHz
Impedance : 50 Q
Maximum Attenuation: 10dB
A=3~T . 973P-10 Variable Attenuator {Weinschel) 1
Frequency Range : 1.3 to13 GHz
Impedance : 50Q
Maximum Attenuation: 10 4B
A-3-8 . Coaxial Attenuator MP718A (Anritsu) 4
MP718B 6
MP718C 6
MP718D 4
Nominal Value : 3 dB (MP7184A),

6 dB (MP718E),
10 4B (MP718C),
20 4B (MP718D)

Frequency Range : DC to 12. 4 GH=z
VSEWR ) : 1.2 at 5 GHz
Impedance e 50 Q




NO. NOTE Qy -
A-3-9 . Termination MP720A {Anritsu) 2 each
© MPT720B
VSWR : 1. 15 (DC to 5§ GHz)
P7204
1. 20 (5 to 12. 4 GHz) }M 7z
. 1. 15 (DC to 5 GHz) }
B
1. 25 {5 to 12.4 GHz) MP720
Connector : Type-N male ~(MP720A)
Type N female (MP720B)
Impedance : 50Q
A=3-10 DS-109LL Precision Double Stub Tuner (Weinschel) |1 each
DS-109H Precision Double Stub Tuner
Frequency Range : 0.2 to 2. 0 GHz (DS~109LL)})
. 40 to 400 MHz (DS-109H)
Line Impedance : 50 Q
Impedance Match : Any iﬁpedance prov":.“ciing
a VS8WR less than 7.0 : 1
A-3-11 Accessories 1 set

Coaxial Cables .
Coaxial Adapters
Instruction Manuals

Test Performance Sheets

Accessory Box

_719 —_




A-4) AC Power Source

Q!:‘i?’ )

NO. NOTE
" By
A-q-1 . 1TA-2000 Single Phase Power Supply (NF) 1.
Consists -of : TA-1000 Power Amplifier x2
CO-10 Crystal Oscillator
Control Panel ;
Rack \
Maximum Output s 2.2 kVA
Rated Cutput : 2.0 kVA .
Input Voltage : 220 V £10 % s
Qutput Voltage : 220V
Line Regulation H 10.2 %
A-4-2 » Power Transformer . 1
.Rated Power : 2 kVA
Input Voltage : 220V
Qutput Voltage : 100V i
A~4-3 « Accessories 1 set

Instruction_ Manuals

Test Performance Sheets

Accessry Box

~80~
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1)

2)

3)

4)

ca g ¢ . ,. Minutes of the Meeting held- ;
FFom Ma_rch 29 ti11 April 5th between
- Japanese. Team & R.S.S.

i

Regarding The Calibration Section.

a) The standards laid down are to be within"Japanese
national standard”,as presented in "JA5" by the
Japaqese Team Headed by Mr. M. TAKAHASHI.

b} R.S.S. has to recalibrate its own primary standards
at its own expense after the initial calibration.
J.A.3 depicts the process of recalibration.

c}) Guidance in to the management & operation of the
standards & calibration labs is to be conducted by
the Japanese side in Amman & Japan.

Regarding Training in Japan.

Aa} R.S.5 emphasized its wishes of extending the total

allocated man months for counter part training in
Japanh ds mentioned in the minutes of meeting held on
Dec. lst through 14th paragraph 1V (b) to 19 man
months instead of the 24 as previously proposed.

b) R.S.S has allocated the training timesand being before
Oct. 198l1. The exact time and length of the training
and the content is to be decided in the future between
the Resident General Advisor and the Head of ESTC.

Regarding The Antenna.

R.85.8 accepts the reasons given by the Japanese team
for omitting the frequency standard antenna shown in
the tentative schedule. The reasons are that the HF
standard frequencies received in Jordan have_fading
errors and have an estimated accuracy of 10-7 to 10-
and accuracy of cesium tube is 10-11 henceforth justi-
fying the omission.

Regarding the Time Standards.

Time standard
. R.S.S emphasizes for the reinsertion of the
system ig the Calibration and Standard laboratoty as

/



mentioned in paragraph 2 (3)in the Master plan of the
Record of Discussion dated, December 17, 1977 and also
points out paragraph 1 (2) in the attached document of
the Record of Discussion.
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DC VOLTAGE / CURRENT CALISRATION SYSTEM

Y

AC VOLTAGE / CURRTNT CALIBRATION SYSTZM

 §

RF TREQUENCY CALIBRATICN SYSTE:

RF ATTENUATION CALTBRATICN SYSTHI

|

b

RF VOLTAGE CALIBRATICN SYSTEM
{ Low Frequency Range )

a

A

RF TVOLTAGE CALIBRATION SYSTEM
( High Freguency Range )

EF POWER CALIZRATIOCN SYSTEM
( Low-level Power Range )

A

RY PCWER CALIBRATICN SYSTEA

( Wedium-level Power Razge )

A

A

RF PCIER CALIBRATICN SYSTEM
( High-level Power Range )

Y

AUZILIARY SYSTEY

Y

Inter~relztion of Calibration Systens




r— - - - |
{ |
Primary Standard | | Standard ceél ) ‘ PRIMARY
Cells in Air Bath | | (Unsaturated type " STANDARDS
1-1-1 | ({1-1-2.5 ]
______ —_—— f
r !
I Lo o e
| 1 ' N
| Electronic Precision DC [
l Selector Switch Galvanometer Potentiometer 1
[
P [1-1-2.6 | I-1-2.3 | 1-1-2,1 |
) y
! Vartical ]
! Pen Recorder — |
DG Precision
t 1-1-2,4 ! Gurrent Supply !
| i
l 1-1-2,2 | I
e e e e e J
Standard Volt Standard Shunt
e Ratio Box Standard Resistor
1.3 ] 1-1-2 1
h A
L L
L L
DC Voltage/Curreat ! Precision

Standard L. - Digital Meter

ft u—T -
1-2-1 I ! 1-2-2 |
] | A
| | i
] 3 i [
}'1 Portable Standard J { WCRKING
E DC Volt-Ammeter : ! STANDARDS
[ (124 ] [ !
! A i ]
I ! ! |
i
- } - i - | l -

v ! 4 i

Generation Measurement Generation Measurement

of Current of Current of Voltage of Voltage

5 J

denotes calibration of Working Standards against Primary Standards,

Notes

—=~— denotes calibration of measuring 1astruments against Working Standards,

\, DC VCLTAGE/CURRENT CALIBRATIGN SYSTEM



NQ,

NOTE

Q'ty

1-1-1

63259 ¢F
2749 Primary Standard Cell (YEW)

(Saturated type standard cells are contained
in a Type 2748-01 Air Bath)

Accuracy : £5ppm

1-1-2.2

1-1-2.3

1-1-2.4

1-1-2.5

1-1-2,6

Precision DC Potentiometer Set (YEW)

2722
2772-51 Precision DC Potentiometer (YEW)

Measuring Range :<0,0lmV to 1,6111V
Accuracy : £(0,002% +5uV) of

measured value

Resolution : 2pV/div

2854 DC Precision Current Supply (YEW)
Output Current : *lmA to £107,25mA
Accuracy : 20, 5% of setting

2709 Electronic Galvanometer (YEW)
Measuring Range : #5uV to x5/,
=5mA to £50pA

Accuracy tx of full scale value
LS
-

3056 Vertical Pen Recorder (YEW)
Voltage Range : 5pV/em to 5V/em
Accuracy : £0,25%

2749  Standard Cell  (YEW)
(unsat:‘l.}fzf‘_iype)

Accuracy : £0 905%

-? — 7 M"gg

2745 Selector Switch (YEW)

(2)

(1)

1-1-3

2746 Standard Volt Ratio Box (YEW)
Input Voltage :1to 1,500V
Accuracy : +20ppm




Q'ty

NO, NCTE
1-1-4 2743  Standard Shunt 6
Rating + 54/100mV, 10A/100mV,
50A/100mV (ene each)
oo
Accuracy : £0,05%
2792 Standard Resistor 12
Nominal Value 10,0012, 0,012, 0.1
12, 1002, 1002 (eme each)
Aighor -
Accuracy : +0,02% to £0,005%
1-2-1 2550 DC Voltage/Current Standard (YEW) 1
Qutput Voltage :0to 1,199,99V
Qutput Current : 0 to 35,9999A )
sethiing
Accuracy Voldage : £0,005%/ Volta.ge,/
+0.01% to +0,02%/Current
8 £ -2 1Y
1-2-2 2501 Precision Digital Meter (YEW) 1 -
Measuring Range :
DC Voltage : 210mV to 1,000V
AC Voltage : 1V to 5300V
Resistance : 1002 to 1OMQ
Accuracy : £(0,005% of reading +1 digit)/
DC
Resolution : 0,1pV/digit
1-2-3 2793-0/Decade Resistance Box (YEW) 2

2786

Range : 0,100 %0 1,000,210%
Accuracy : £(0.01% +2mQ )

Decade Resistance Box {YEW)

Range : 0,192 to 111,111
Accuracy : £0,05% L A/




NG,

NOTE

Qlty
2793-¢3Decade Resistance Box (YEW) 1
Range :0to 1311,11108
Accruacy : +(0,05% + 0,05Q)
1-2-4 2012 Portable Standard DC Volt-Ammeter (YEW) 1

Voltage Range : 3/10/30/100/300/1,000V

Current Range : 1/3/10/30/100/300mA,
: 1/3/10/30A, 50mV

Accuracy : £0, 5% of full scale value

Remarks: The Decade Resistance Boxes in the Item No,
1-2-3 are used for the calibration of both
the Resistance Uhnit of the Model 2501
Precision Digital Meter in Item 1-2-2 and
the Model 2722-51 Precision DC Potentio-
meter in the Item 1-1-2,1 as the auxiliary
equipment, though they are not indicated
in the traceability chart of DC Voltage/
Current Calibration System,




——————— =
r DG Voltage/Current | Thermal

| Calibration System p———» Transfer Standard [
1 —_
I X -
ae-rezsl 2-1-1 |
PRIMARY
————l - .
:— DC Voltage/Current ) ST"AI\‘DARDS
| Standard !
L
d-2l
— i —— - ——f——
Y
True RMS Differential AC Voltage/Current i
Voltmeter 1 Standard
2.2-1 | | [Ezz -
a1
1
¥ | { |
L | WORKING
AC Voltmeter L oL | STANDARDS
<t F s — -
_2- I i
2= 3 vy |
! i i
{ ( [ ! |
! rE |
Portable AC L | : L h
. ey e D e — — —
Volt-Ammeter ‘-f—"_ —_ _f,T._ =
I ' [
2-2-5 | I ]
x o I
' L ([ :
r____.’ r_....._....J : : b ey I
i -l it -
; ¥ ] Y i v
Measure, Gene, Measure, Gene, Measure, Gene,
of Volt, of Volt, of Volt, of Volt, of Volt, of Volt,

Note :

denotes calibration of Working Standards against Primary Standards.

----- denotes calibration of measuring instruments against Working Standards,

2, AC VCLTAGE CALIBRATICN SYSTEM - J\/

/
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| !

| DC Voltage/Current | Thermal PRIMARY
I Calibration System Transfer Standard STANDARDS
=1=1.2.3] 2-1-1
A

DC Voltage/Current Standard Shunt for
: Standard ! | Thermal AG-DG [ Stendard Cuyrent
L ! Transfer Standard N Transformer
)
p-2-r b 2-1-2 | 2-1-3 i

J A 3

4
- -~ 1 L
-l fit—""

WORKING
AC Voltage/Current STANDARDS
Standard
2-2.2 |
—
i
Portable Standard I
AC Volt-Ammeter : AC Ammeter
2-2-5 i 2-2-4
fi\ { A
:1; - —!l‘ - ] -
. I ||l iI
| 4 |
Measurement Generation Measurement
of Current of Current of Current

Note :

denotes calibration of Working Standards against Frimary Standards,

— == denotes calibration of measuring instruments against Working Standards.

2., AC CURRENT CALIBRATION SYSTEM é {/j

-101-



Q'ty

NG, NOTE
2-1-1 540B Thermal Transfer Standard (J, Fluke} 1
Frequency : 5Hz to IMHz
Volrage Range : 0.5 tol,000V (14 ranges)
Accuracy : AC/DC Diffrence
£0,01% to+0. 2%
(5Hz tolMHz)
z-1-2 f} 4! 0!‘! Current Shunt for 5408 Thermal 1
Transfer Standard (J. Fluke)
Current Rating : 10mA to DA (A48)
10 20A-£A404A), -
Accuracy : AC/DC Difference
+0,02% to £0,05%
(5Hz to 100KHz)
2-1-3 B9403FY Current Transformer (YEW) 1
Rating : 1 to 50A/1A
Accuracy :+0,01%
2-2-1 931B  True RMS Differential Voltmeter (J. Fluke) 1

Volrage Range :0,01tol,100V
Frequency : ZHz to 1MHz
Accuracy :x0,05% to £3,0%

—-102-




NC,

NOTE

2-2-2 2558 AC Voltage/Current Standard { YEW ) 1
Voltage Range : 1lmV to 1,200V
Current Range : 1mA to 60A
Frequency Range : 40Hz to 500Hz
Accuracy : £(0.08% of set value +0,015%
of range) to £(0,2% of set
value + 0,15% of range}
Resolution : 10pV /10pA
2-2-3 2503 Digital AC Meter (YEW) 1
2-2-4 Voltage Range : 3/10/30/100/300/600V
Current Range :100/300/1,000mA/3/6/10/30A
Wattage Range  : 300mW to 18KW
Frequency Range : DC, 25Hz to ZkHz
Accuracy : (0, 1% of reading +0,02% of
range + 1 digit} for 50 to
400Hz
2-2-5 2014 Portable Standard AC Volt-Ammeter (YEW) 1

Voltage Range  : 30/75/150/300/750V

Current Range :0,15/0.3/0.75/1,5/3/7.5/15/
30A

Accuracy : £0. 5% of full scale value

2 .
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FREQUENCY

STANDARD
3-1-11
|
]
}
DISTRIBUTION PRIVIARY
AMPLIFIER STANDARDS
- 3-1-2]
FREQUENCY |
DIFFERENCE A - RECORDER
METER
3-1-3 i 3-1-41
. F 3
i
1 110 1
|l = —t|— - ik - ~
WORKING
STANDARDS
SYNTHE- FREQUENCY ! DIGITAL
SIZER - —%— COUNTER —*i PRINTER
3-2-14 X : 3-2-2 - 13-2-3 |
X
5 I
i
—_—— - !Il ! -
!
\ 7 |
Generatien of Generation of Mezsurement of
Freguency Freguency Frequency

Note
denctes calibration of Working Standards or measuring instruments

against Primary Standards.

denotes calibration of measuring insiruments against Primary Standards.

-

— i —ma

3 RF FREQUENCY CALIBRATION SYSTEM
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NO. NOTE Qtty
3-1-1 5061A Gesium Beam Frequency Standard opt. 002 {hp) 1
Accuracy : +lx 1071}
Long-term Stability +5 x 10- 12 /70r life of
cesiurm tube
Outiput Frequency : 100 kHz, 1| M¥z, 5 MHz
Signal-to-noise Ratio : > 87 4B
Standby Power Supply : 30 mirutes (min)
3-1-2 5087A Distribution Amplifier {tp 1
opt. 001 — Q04, 011, 012, 013,
Input ¢ 3 channels (Frequency: 0. 1, 1, 5, 10 MHz)
Qutput : 7 chaanels (Fréquenc*;: 0,1, 1,5, 10 MHz)
3-1-3 537A Frequency Difference Meter (TRACOR! 1
Input Freguency : 0.1, 1, 2.5, & MHz
Qutput Frequency : | MHz
Indicator : -19,9 to +19.9 x 107*¢
(N=17, 8, 9,10, 11}
3-1-4 305621 Vertical Pen Recorder (YEW) L
Number of Channels : 2
Voltage Ranges . 0.5, 1, 2.5, 5, 10, 25, 50 mV/cem
0.1, 0.25, 0.5, 1, 2.5, 5 V/em
Ch’art Speeds t2,6,20, 60 cm/min & em/h
1.2-1 Frequency Synthesizer MG639C {Anritsu) t
Frequency ¢ 100 kHz to 1500 MHz

Frequency Stability ;2% ‘[O’“9 / day

Qutput Level ¢ =60 to + 10 dBm / /

Qutput Impedance 1 50%

—-105—




NO NOT® _ Qr ey

3-2-2 Microwave Freguency Countar MNF73C (inritsu ) 1
Freguency : 10 Hz to 18 GHz
-
Prequency Stability i 2X107 / day
Display : 8 digits
3-2-3 Digital Printer NME0144 (AnTitsu ) 1

About 3 lines / s

9 golumns

"

Maximum Printing Speed

-

Printing Cavacity

3=3-1 Rack | 1
3-3-2 Test Mobile ; ) 1
3-3-3 Accessories 1 set

Coaxial Cables
Recording Paper & Ink
Calibration Manuals

Test Performance Sheets

Accessory Box

—106—




- ) PRECISION
30 MHz=
ATTENUATOR
g=1-1 |
e e m e - | PRIMARY
1 OXILIARY S 1 kA STANDARDS
| AURILIARY SYSTEM 1 HETERODYNE
. 'HIGH PREQUENCY; | MIXER-
l :SIGNAL SOURCE ,— | OSCILLATOR
, (& ATTENUATORS o 4-1-3 |
| " O3 '
it S PRECISION B
R MEASURING OSCILLO
| :-]MPEDANCE b RECEIVER SCOPE
MEASURING A4 -1
e R 4-1-2 | 41y
b1 sSET o | l
l i 1 to. I - — { {- r— s — —
pLACL i W}
i e - - 1 STEP WORKING
1 IAC POWER ’ : ATTENUATORS STANDARDS
' | SOURCE = ,
i ' -2-3
PA-4 | by 422 l
| R B - | ’ i L
N !
L J
Y l 500/75%
MEASURING ! IMPEDANCE
N
RECEIVER | MATCHING PADS
1d-2-1 | i 4-2-4 |
) | ¢
| | TRANSMISSION
! i MEASURING
I SET
' ! 4-2-2 |
| ! i
I I |
- - — - -~ k= — — - ——
! ¥ !
Calibration of Calibration of Calibration of
Attenuators Attenuators Attenuators
Note:
denotes calibration of Working Standards against Primary Standards.
=~ —~ — ~denotes calibration of measuring instruments agzinst Working Standards.

4, RF ATTENUATION CALIBRATION SYSTEM / ’ /
v
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Q4

NO. NOTE

&)= . PA-2 Precision 30 Mc Attenuator (Wainschel) |
Frequency o 30 MHz
Accuracy : 0. 005 dB/10 dB
Attenuation Range ¢ 0 to 140 4B
Impedance t 508 ;

s nf S . VM-3 Attenuator and Signal Calibrator (Weinschel) A
Frequency Range 10 MHz to more than 40 GHz

(Determined by accessory equipment)

Input Frequency : 30 MHz
Attenuation Range 0to 100 dB .
Accuracy : 40.02 dB/20 dB

&=I-2 . . . Y

~ . HO-1 Heterodyne Mixer-Oscillator (Weinschel} A

Frequency Range : 10 MHz to 12. 4 GRz
IF Cutput : 30 MHz

F~1-¢ . VP5102# Oscilloscope {(National) !

- X Axis (dual-trace)}
Frequency Range : DC to 10 MHz

Sensitivity : 10 mV /DIV to 5 V/DIV
(9 ranges}
T Axis
Sweep Time : 0.1 sec/DIV to 0.1 psec /DIV

(7 ranges)

7 S

—-108~



NOTE

NG. Q'y
G-z . Level and Attenuation Calibrator MESL2A (Anritsu) !
) Frequency Range 100 kHz to 1200 MEH=
Level Measuring
Range : -20 to 130 dBp
Relative Level
Accuracy $0.05 to +1. 0 dB
- Impedance " 50 Q
qd~-2-2 20 MHz Transmissi.o;x Measuring Set ME428A (Anritsu) !
Frequency Range : 10 Hz to 20 MHz
Level Measuring
Range -60 to +20 dBm
Accuracy : +0. 15 to +0.3 dB
) Impedance : 75 Q, 150 Q, 600 Q
Ld-7-3 . Resistance Attenuator MN510C {Anritsu) I
Frequency Range : DC to 500 MHz
Accuracy : .iO.. 2 dB to +0.5dB
Attenuation Range : 0 to.91 dB
" Impedance : 50 Q unbalanced

. AE94-69-43 Precision Step Attenuator

Frequency Range |,

Accuracy- .

Attenuation Pange
*

Impedance

(Weinschel)
DC to 12. 2 GH=

£0. % to +2.1 dB.

0 to 69 dB

50 Q2

—109—
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NG, NOTE
f-2-4 . 753-61 S0 12 75 Ohm Minimum Loss Attenuator {narda) 4
Frequency Range DC to 3 GHz (Usable to
10 GHz)
Insertion Loss : 5.72 4B
VSWR : 1.1 (50 Q female)
1.3 (75 & male)
£33/ . DR-1211 Electronic Printing Calculator {Casio) 1
Display /Entry : 12 digits
Printing : 12 digits
A-2-7 Accessories & Auxiliary Instruments
+ DS-109H Precision Double Stub Tuner (Weinschel) {
. DS-109LL Precision Double Stub Tuner 1
. DS-109M Precision Double Stub Tuner 1
Frequency Range r 40 to 400 MHz {DS~109H)
0.2 to 2.0 GHz(DS-109LL)
0.75 to 13.0 GHz{DS~109M)
Line Impedance : 50 Q
Impedance Match: Any impedance providing
a VSWR less than 7.0 : 1
. 909A opt. 012 Termination (bp) !
Frequency Range :- DC to 18 GHz
Connector : Type N {male)
+ Coaxial Adapers 1 et
. Coaxial Cables | Set
« Calibration Manuals / / 1 Set
+ Test Performance Sheets A | Set
+ Accessory Box }
2-2-3 i Cabinet

—~110-




DC VOLTAGE | THERMAL
TRANSFER
STANDARD STANDARD
5-1-3 | m Setat | PRIMMARY
. STANDARDS
" Dc VOLTAGE ":
CURRENT 'RF ATTENUATION
CALIBRATION | | THERMAL [CALIBRATION |
. SYSTEM . CONVERTER ESYSTEM
L_tsten2a ] 5-i-2] | e T
- - e | [ —_— m i e
. :-:-—:LE'\%__F?Z SQCENGE, I
Ty N r I SIGNAL SOURCE !f
i TRUE RMS "7 | | a-2 '
\ DIFFERENTIAL T RIGT FREQTENGY T,
|_VOLTMETER )| SIGMAL SOURCE |
o 1_J — {_& ATTENUATORS 1:
WORKING  “———~g=m=~=- La_\-g.._i.__..__:,
STANDARDS T 1 GECILLATOR ]
Iy {
RF | W _e2s ]y
MILLIVOLTMETER :F BROAD BAND™ T
CALIBRATOR Ill_ AMPLIFIER 1y
5-2-2 | 1l oa] i
P L T A |
; FsTEP T THIGH FowERT Ty
. L} ATTENUATOR | I sioxaL sovrcz !
'y [ — N r 4!
1 | R L S |
H |_.4;"2_."§. —_——— — .:I ! !
L A § !
I,O o I I
I [ |
TRUS RMS : ELECTRONIC SELECTIVE ! :
VOLIMETER | | VOLTMETER LEVEL METER 1o
oo 1
=23 I 324 5-2-1 [ : :
T
f ? : {l i ‘l ! !
! ' ! oo — S B
! ! | ! 1 ; /— B
' Ao : s M
' i--——-:-,‘-.——-":-—‘—“‘lz' ———————— -;.-‘--——-— -
L L ) L T Pt -
1 i } | | | MEAS : MEASUREMENT,
GENE : GENERATION
MEAS GENE GENE MEAS GENE MEAS OF RF VOLTAGE
Note:

~——— denates calibration of Working Standards against Primary Standards.

-

-

.

denotes calibration of measuriag insiruments agdinst Working Standards.

RF VOLTAGE CALIBRATION SYSTEM

{ FREQ : 1 kHz to 50 MHz )
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}

} . '
! CALIBRATION | [CALIBRATION |
| SYSTEM i |SYSTEM i
|
| 6-1-1,2,3,4]1 i 1 P IR
I
r STEP |
| ATTENUATOR:
l gy glmlaii aoifpumianey |
L 4o2-3 | | RIGH FREQUENC T,
WORKING —— T \SIGNAL SOURCE
STANDARDS 11& ATTENUATORS II
- 'I ~ "
e PR ]
L i HIGH POWER |l
' i{ RF !
I SIGNAL SOURCE;
It
628 ___ _ 1
SELECTIVE R B
{
LEVEL METER \
ELECTRONIC ,
VOLTMETER 521 |
bt —
i 2 *
5-2~4 | ! |
: i [
8 t \ 1
: ——————h e -
| 3 r
| ! |
! ! i
— s - Al e - e
l [
| [ :
! t | MEAS : MEASUREMENT,
GENE : GENERATION
MEAS GENE MEAS OF RF VOLTAGE

Note:

/

denotes calibration of Working Standards against Primary*Giandards.

- — — — denotes calibration of measuring instruments against Working Standards.,

—

J. RF VOLTAGE CALIBRATION SYSTEM

{ FREQ : 50 MHz to 1000 MHz )
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Frequency Range : 1 MH=z =
Dynamic Range H 60 gV to 3 V V/
Full Scale Functions: 0.3, 1, 3, 10,70, 100,

300mv, 1, 3V

Accuracy : 10.5 %

NO. NOTE Qy
5-1-1. - 540B Thermal Transfer Standard (J. Fluke) i
Frequency Range : 5 Hz to 1 MHz
Voltage Range : 0.5 to 1000 V (14 rangesj
AC/DC Transfer
Accuracy : +0.01to +0.2 %
(for 0.5 thru 10 V)
5-1-2 - A55 Thermal Converter 0.5V, 1V, 3V, 5V (I.Fluke) | 5 go¢h
Frequency Range- : 5 Hz to 50 MHz
{used with 540B)
Voltage Range : 0.5 thru sV
Calibration Accuracy:  £0.05 to +0.5 %
A~1-3 . 2552-01 DC Voltage Standard (YEW) 1
Voltage Range : 0to 1199,999 Vv
Voltage Accuracy : +0. 005 %
5-2-1 . Selective Level Meter ML611A {Anritsu) i
Frequency Range : 300 kHz to 1.5 GHz "
Level Measuring
Range : -100 to +20 dBm
Level Measuring
Accuracy :  £1dB (2 to 5600 MEz)
+2 dB (300 kHz to 1.5 GHz)
Input Impedance : 50 Q
E-2-2 . 26A RF Millivoltmeter Calibrator (BOONTON) i

Output Impedance : 25D
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NG. NOTE
5-2-3 | . 93A True RMS Voltmeter (BOONTON) i
Freaquency Range 10 Uz to 20 MHz
Voltage Range 1 mV to 300 V Full Scale
{12 ranges)
Accuracy : +l1tot5%
5-2-4 « Electronic Voltmerer ML6&%A (Anritsu) {
Frequency : 10kHz to L000MHz
Voltage Range . 300V to 3V (8 ranges)
Accuracy : =3 to =15%
Input Impedance : 1pF
g§-3-1 + Rack P
B
5-3-2 s FElectronie Calculator i
T-3-3 Accessaries {iset
*+ Probes
e Coaxial Adapers
+ Coaxial Cables
s Calibration Manuals
¢ Test Performance Sheets
+ C55 Storage Case (J.Flukes)
5-3-4 + Cabinet {

A
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PRIMARY

STANDARDS
MOUNT THERMISTER
TEMPERATURE {——— -
CONTROLLER MOUNT *
-] =7 i
5-1=2 f 6-1-1 ! i
PRECISION
POWER
BRIDGE e e —
E-i3 | 'RF ATTENUATION,
] CALIBRATION . _
h; lsYSTEM LT
DC DIGITAL H1-2,3,4] _
VOLTMETER
6~1-4 |
- T - ] -~ 1K
WORKING
STANDARDS P == -y
: ISTEP |
ATTENUATORS |
i ]
(23 o )
|,
PCOWER POWER MICROWAVE
METER SENSOR = — -1~ -] AMPLIFIER
6-2-2 6-2-1 ! 6-2-12
< |
[ ; HIGH F'REQ%ENE:ﬁ
| ISIGNAL SOURCE
| : l& ATTENUATORS!
! ! :
} | 3
l , L .- - J
. - —=iyi - ] -
| -

Measurement of
RF Power

Generation ef .

RF Power

denotes calibration of Working Standards agaist Primary Standards.

- ~-= denotes calibration of measuring instruments against Working Stanuards.

6. RF POWER CALIBRATION SYSTEM (LOW-LEVEL POWER RANGE)
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I [}
(RF POWER i
CALIBRATION |

g
PRIMARY iSYSTEM i
STANDARDS Pe-1-1,2,3,4 |
atep i RE XT—TET&GATTI-OK'}
I ICALIBRATION |
{ ATTENUATORS ™ ISYSTEM T
{4223 [ ld-1-2,3,4 * "HIGH FREQUENCY]
= ———- 1 el IS1GNAL SOURCE |
. A F—— _ _ | e . L& ATTENUATORS i
’ ’ - ’ l
1 Lé_%ﬁ__Lp_..-._.J
WORKING
STANDARDS
| ¥ ¥
ow =
POWER HIGH POWER L OSGILLATOR"
SENSOR [ ATTENUATOR [~ T~ 77
6-2-1 | 6-2-3 | | 6~2-6 |
| T ; BROADBAND
H
METER | | 6-2-7 |
555 | | { HIGH POWER
i i RF SIGNAL
; { SOURCE
{
. -8 |
- - ——t 1{ 4 l 6 ~ 8 =
= 1 i 3 - 1 i :
{ 1
Meagurgment of Generation of
RF - Power RF Power
Note:

denotes calibration of Working Standards against Primary Standards .

—— -- denotes calibration of measuring instruments against Working Standards.

6. RF POWER CALIBRATION SYSTEM (MEDIUM-LEVEL POWER RANGE)

e
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PRIMARY
STANDARDS

DIGITAL RF

POWER LEVEL

6-1-5 | 6-1-6
. ] * .
WORKING
STANDARDS
BROADBAND
: 17" POWER METER® [* T~~~
* 6-2-4 l !
. | |
S ;
|
MOBILE : ] HIGH POWER
RADIOC ; RF SIGNAL
TEST SET T T T 7| T .SOURCE
6-2-5,9,11] Loy I | 6-2-8 |
z b |
| - Ao | | BROADBAND
N | j : | | AMPLIFIER
= 137 i { ¥ - { [ , { [ F - { & pm :l —_
6-2~T7
! l | |
Measurement of Measurement of | Méeasurement of ! OSCILLATOR
RF Power q RF Power RF Pawer !
Generation of Generation of Generation tf 6~2-6
RF Power RF Power RF Power

Note:

against Primary Stand-rds.

denotes calibration of Working Standards or measuring instruments

~ — — = denotes calibration of measuring instruments against Primary Standards.

6. RF POWER CALIBRATION SYSTEM (HIGH-LEVEL POWER RANGE)
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Q

NG, NOTE
6-i-1 Fi105 Temparature Siabilized Thermister Mount 1
(Weinschal)
Frequency Range : 0.01 to 12, £ GH=z
Accurasy : $2% 0.0l to 4. 0GHz,
+2. 5 o 4.0t 12.4 GH:z
Power Measuring
Range : 10pW to 25 mW
Input Imrpedance : 50 @
6-1-2 1710R Proportional Mount Temperature Controller 1
(Weingchal)
Temperature Stability : 2 pW /°C hour
Loop Gain : 80 d5
6-1~3 P5-1C Self-Balancing Precision Power Bridgs 1
{Weainscrel)
RIF{Substitutsd DC) Power
Mezsuring Range : 0.1 to L5 m
Accuracy ;0.1 % + 1 ew)
6-1-4 2391 Digitzl Voltmerar . (YEW! 1
Voltage Zange : 0 to 1000 V (6 rzng=s)
Acecvracy 3 i0.00S T
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NOTE "ty
6-1-=5 DGP - 1000T ..Digital RF Power Meter (FUJISOKU)
Frequency Ranga: DC to 300 MHz
300 to 520 MHz
Input Impedance: 50 @
Accuracy: 3%
50151, Plug-~In
Power Range: 1.5/6/15 Watts
5150L Plug-In
Power Range: 15/60/130 Watts
6-1-6 TLP-35W Feedthough Power Level Monitor (FUJISOKU)

Frequency Range: 0.5 te 2/ 2 to 50 MHz

50 to 400/ 300 to 300 MHz
Monitor Power Range: 0.5 to 100 Watts
Input Impedance: 50 &
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Ly
NO NOTE &y
) . ]
6-2-1 £:322 Power Sensov (hpl 2
Freguency Range : 100 k¥zx to 4. 2 GHz
Power Range : 0.3 W to 100 m3
Input Impudance : 50 @
.-\‘CQUI‘QC_'{ : - 2 lo = 3 3'6
8+31A Power Sansor (ko) 2
Frequency Raage 10 MEz to 18 Gilz
Powear Range : 0.3 pW to 100 mW
Input Impedance : 50 2
Accuracy : 12t0 5.3 %
6-2-2 435A Power Metar (hp) 1
Accurzcy Instru-
mentacion : Watt mode *0.5 o
dS5m mode =0.03 a3
Ref. Osciilator : 1.2
6-2-3 36-3 .High Power FMixed Coaxial Attenuator (Weinschel) 2
Attenuation: 3dB
Frequency Range: DC to 1.5 GH=
! Power Rating: 100 Watts
{ 36-20 High Power Fixed Coaxial Attenuator {Weinschel) 2
Attenuation: 20 dB
Frequency Range: DC to 1.5 GHz /

Power Rating:

100 Watts
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1y

Power Cutput : 301

Frequancy Response: 10 &

Gain : 47 B min.
(1 v i

NO. NOTE Ly
6-2-4 TP-571A Broadband Termination Trype Power Meter 4
(FLIISCHT
Frequency Range : DC w0 500 MHz
Power Range : 2/5/10/20 Watts
Input Impedance : 50 Q
Accuracy : +7 %
MS324
6-2-5 Mcbil Radio Test Set MGS2B (Anriisu) 1 each
MG352C
Frequency Range H 54 to 08, 140 20 170,
333 to 470 NMHz
Power Measuring
Range : 5/ 15/ 60 W (3 ranges)
FM Deviation : 0to 5/ 13 kizz
§-2-6 . Oscillator MG126A (&nricsul 1
Frequency Range : 10 Hz to 20 MHz
Qutrput Level : -50 to +15 d8m
Impedance : 75 Qunbalanced
(10 Hz to 20 MHz)
75 /150 2 balanced
(1 to 650 kHz)
600 & balanced
(200 Hz ta 150 kiHz)
6-2-7 500! Broadband Linear Amnoliller 1
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S
NO. NOTE Ly
6-2-3 143 RE Power Sigaal Source (AIL TECH 1
L 18+ Plug-In Head i
Freguency Ranze : 10 to 50 ME=z
Qutput Level : 50 W min.
L~ 125 Plug-In Yead 1
Erequency Range : 5Q to 200 Milz
Cutput Level : 50 W min.
— 186 Plug-In Head L
Fracuency Range : 200 to 500 MEHz
Cutput Level : 50 W min.
—— 137 Flug-Ian Head 1
Frequency Range : 500 to 1000 MEH:z
tput Level : 50 W min.
6-2-~9 161A-100 Dry Coaxial Load (SIERRA) 1
Frequency Range DC to 11 GHz
Avg. Power Rating 100 Watts
6-2-10 HCS8-520 Coaxizl Switch (EUJTISOKT)
Fregquency Range : DC to 1000 MYz
Impedance : 50 O .
Avg. Power Rating 200 W - / //
<
¢ o . LAzl
6-2-11 CM Directisnel Coupler N ﬂ'_l'\‘ (Ancicsu) 1 azch
= : Masl

MASIA
MAZZEA

50, 130 ME=z bands, 300

1530200 MEz bands,
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‘Qu;z__

NO- NOTE

§-2-12 491C  Microwave Amplifier (hp) 1
Frequency Range t 2tp 4 GHz .
Qutput Level : 1 Watts
Gain : 30dB )

Input/Qutput Impedance : 50 Q

Input/Output Impedance : 50 Q

493A Microwave Amplifier _ ‘(hp) 1

: Frequency Range : 4to8 GHz -
Output Level 1 Watts
Gain : 30dB
Input/Output Impedance : 50 §

4954 Microwave "Amplifier - vmom ¢ oemmm s cns sy e sl fee e
Frequency Range : Tto12.4 GHz
Qutput Level : 1 Watts
Gain : 30dB

—123—




Q'ty

NO NOTE
6-3-1 + Rack 1
6-3-2 » Test Mobile 1
6-3-3 » Accessories 1
set
Coaxial Adapers
Coaxial Cables
Calibration Manuals
Test Performance Sheets
Accessory Box
6-3-4 * Gabinet 1
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A-1) Impedance Measuring Set

NO. NOTE Qy
A~l-1 - 63N50 opt. 1 VSWR Autotester (50 Q) (WILTRON) 1
Frequency Range : 10 MHz to ¢ GHz

Directivity : 46 dB
Ac1o2 . 87A50 VSWR Bridge (50 ©) (WILTRON) 1
Frequency Range: 2 to 18 GHz
Directivity : 35 48
— 75N50 RF Detector {WILTRON}) 1
Frequency Range: 10 MH= to 18. 5 GHz
—34AN50 Adapter {WILTRON) 1
APC-7 to N (male)
—3ANFS50 Adapter (WILTRON) 1
APC-7 to N (female)
Ae1o3 - 63NT75 opt.1l VSWR Autotester (75 Q) (WILTRON) 1
Frequency Range : 10 MEz to 2 GH=
Directivity : 46 4B
A=1-d - 501 Laogarithmic Level Meter {WILTRON) 1
Dynamic Range : ~40 to +20 dBm
Accuracy : +0.3dB +1 % of dB read out
A-1-5 758-01 50 to 75 Ohm Minimum Loss Attenuator (narda) 2

Frequency Range : DC to 3 GHz(Usable to 10 GHz)
Insertion Loss : 5.72dB

VSWR : 1.1 (50 Q female ) /- &/

: 1.3{75 Q male }
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NO.

NOTE

Q'ty

A-1-6

* Accessories
Coaxial Cables
Coaxial Adapters
Instruction Manuals
Test Performance Sheets

Accessory Box

1 set
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A-2) Low Frequency Signal Source

NO. NOTE Qy
A=2-1 « Oscillator MGE25A (Anritsu) 1
Frequency Range 10 Hz to 20 MKz
Output Level -50 to +15 dBm
Impedance 75 Q unbalanced
{10 Hz to 20 MHz)
75 /150 & balanced
(4 to 650 kHz]
600 Q balanced
(300 Hz to 150 kHz)
A=2-2 +» 465A AC Ampulifier (hp) 1
Frequency Range 5 Hz to 1 ME= |
Gain : 20 dB or 40 dB
Output Level > 10 V rms {(unloaded)
5V rms (50 Q terminated)
A=2-3 * TP-1 Feedthrough terminator { Anritsu) 1
A~2-4 » 1262 BNC Female-Dual banana plag 2
A=2-5 < 874-QNPL Adapter 2
A-2-6 =  B8T74-QNJL Adapter 2
A=2-T Accessories 1 set

Coaxial Cables

Coaxial Adapters
Instruction Manuals

Test Performance Sheets

Accessory Box
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A-3) High Frequency Signal Source and Attenuators

Qy

NG. NOTE
A-3-1 . B§20C Sweep Osciilator (Maiz Trame) (hp! 1
-862224 RF Plug-In {hp) 1
Frequency Range : 10 MHz to 2. 4 GHz
Qutput Level +13 dBm
L 862904 RF Plug-In (hp) 1
Frequency Range ¢ 2 to 18 GHz
Output Level +7 dBm
A-3-2 . 371 Source Locking Microwave Counter Opt. 04 (EIP) 1
Frequency Range 10 MHz to 18 GHz
Accuracy +1 coun
Stability +1x 1077
Resolution
(Settability) : 100 kHz
Y.ock Time : 0.1to 3 sec
{depend upon Source}
Capture Range +20 MHz min,
A~3-3 . 3060-20 Directional Coupler (narda) 1
Frequency Range 10 to 200 MHz
Nominal Coupling : 20 dB
Directivity : 25 dB
Maximum Power 1 W (Avg.)
A=3=d . 778D Dual Directional Coupler (hp)/ 0:/, 1
Frequency Range 100 MEz to 2 GHz%
Nominal Coupling 20 dB '
Directivity 36 dB

Maximim Power

50 W (Ave. )
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NO. NOTE 0y
—
A-3=5 11691D Directional Coupler »pt. 201 (hp) 1
Frequency Range t 2 to 18 GHz
Nominal Coupling 22 dB
Directivity : 30 4B (2 to 8 GHz)
24 dB (8 to 18 GHz)
Maximum Power 50 W (Avg.)
A=3-6 . 905 Variable Attenuator {(Weinschel) 1
Frequency Range DCto 1 GHz
Impedance 50 @
Maximum Attenuation: 10 48
A-3-T » 973P-10 Variable Attenuator (Weinschel) 1
Frequency Range 1. 3 to13 GHz
Impedance : 50 &
Maximum Attenvation: 10 4B
A~3-8 . Coaxial Attenuator MPT718A {Anritsu) 4
MP718B 6
MP718C 6
MP718D 4
Nominal Value : 3dB (MP7184),
6 dB (MP718B),
10 dB (MPT718C},
20 dB (MP718D)
Frequency Range : DC to 12. 4 GH=z
VSWR . L2at5GH: 4 V/
Inipedance : g0 Q
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NO. NOTE
A=3-9 . Termination MP720A (Anzitsu) 2 each
MPT720B
VSWR 1.15 (DC to 5 GHz.:l AMPT20A
1,20 (5 to 12. 4 GHz)
1, 15 {DC to 5 GHz) }MPTZOB
1. 25 (5 to 12. 4 GE=z)
Connector : Type N male (MPT720A)
Type N female (MP720B)
Impedance 50 @
A-3-10 . D5-109LL Precision Double Stub Tuner {Weinschel) 1 each
D5-109H Precision Double Stub Tuner
Frequency Range : 0.2 to 2.0 GHz (DS-109LL)
40 to 400 MHz ({DS-109H)
Line Impedance 50 @
Impedance Match Any impedance providing
a VSWR less than 7.0 : 1
Accessories 1 set

A=3-11

Coaxial Cables
Coaxial Adapters

Instruction Manuals

Test Performance Sheets

Accessory Box

V/

M
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A-4) AC Power Source

i

Accessry Box

NO. NOTE Qe
A=4-1 . 1TA-2000 Single Phase Power Supoly (NF) 1
Consists of TA-1000 Power Amplifier =2
CO-10 Cryswml Oscillator
Contreol Panel
Rack
Maximum Cutput 2.2 kVA
Rated Output 2,0 kVA
Input Voltage 220V +10 %
Qutput Voltage : 220 v
Line Regulation +0.2 %
A-4-2 . Power Transformer 1
Rated Power 2 kVA
Input Voltage : 220 v
) Cutput Voltage 130 v
A-4-3 + Accessories 1 set
Instruction Manuals
Test Performance Sheets
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Answers to the guestionaire

given by the Japanese team

1. | Implementation of ESTC project

BXF—u b boAMRKH T 2ESTCOEE

April 1,1980

: a) Start of activities . .
~ Maintenance Lab: March 1979 ‘
;*” - Testing Lab: July 1979 T
i - Standards & ‘
i - Calibration Lab: (July 1981)
- ‘ Depending on the delivery .of-
instruments.
b) Organization of ESTC
~ Present organization
- o Head of ESTC ;-
Stock Secretary
room
, Testing & Standards
Maintenance . 2 Training
Lab Quality C°nt; calibration
ro
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Future organization

Head of ESTC

Administra- Training Stock
Secretariat tive Assis- Unit Room
tant
Testing Standards Reseach
Maintenance & & &
Quality Cont- Calibration Development
rol
C) Personnel of ESTC
year 1978 1979 1980 1981

staff B|Cc|{D|E|al|B D|Ela|B]|C E{als|ciD
Engineer 1&\\32 \322 X3338
Technicipn - \\ 4| - \\7 21 - \10 314 {7
Administra-
tive person- 2 6 )
neY P
Total 5 35 49

A- Maintenance

B~ Testing & Quality Control

Cw Standards & Calibration

D- Research & Development

BE- Training
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d) Services carried out at the ESTC:

- The maintenance Section

Maintaining the equipment of institutions in the
private and public sectors:

/Water Supply Authorities:

Example of the Radio sets

Type 1 Type 2
Transceiver model SBT-1Q0 SBT~-22-18
Manufacturer Hallicrafters Hallicrafters
Model of operation CW-58B~AM CW.S5B-AM
Frequency Range 2-18MHZ 6 channels 2-18MHZ 6 channels
Input voltage 220V AC 12v DC
Rf power output 100 watts 15 watts

/Natural Resources Authority:

Example of the Radio sets

Type 1 Type 2 Type 3
Transceiver model GR 410 SG 711 SR 204
Manufacturer Redifon limited CABLE SGCINC Scientific

Radic systems

Modes of
operaction CW-5SB-AM SSB CW-55B-AM
Frequency Range 2-16 MHZ 1.6-9MHZ 1.6-30 MHZ
Input voltage 12v DC 220V AC&12V DC 230V AC. & 12 VDC
RF power output 100 watts 100 watts 125 watts
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/Jordan Potash Company:

Example of the Radio sets

Type 1
Transceiver model TR - M
Manufacturer Drake company
Modes of operation 55B-
Frequency range 2, 4, 6, 8 MH=z
Input voltage 220V AC
RF power output 150 watts

/Jordan Phosphate Mines Companhy:

Example of the Radio sets

Type 1 Type 2 Type 3
Transceiver Model XF617FM XF6426FM XF6221FM
Manufacturer KOKUSATI KOKUSAT KOKUSAI

Electric electric electric
Modes of operation BAM AM AM
Freguency Range 146-174 MHz  136-174 MHz 136-174 MHz
Input voltage 12v DC 13.8v DC 12v DC
RF power output 1.8 watts 2.5 watts 2.5 watts

/Ministry of Health:

Example of the Medical Equipments

Type
Electrosurgical ( DS 301)

N.B. To agree on a general maintenance contract in the near
future.
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/ Jordan Geographical Center:

Example of the Radio sets

Type 1
Transceiver Model SIAL MD 60
Manufacturer SIEMENS
Measuring Range 20m to- 120 km
Frequency 10324.3 , 10335 MHz
Input voltage 12v DC
RF power output 30 My

~ Maintaning the equipment of the RSS;

Example of the Available equipment

Type

Monophoto Film processer

Oven Herman Moritz No.138

Oven Rubstrat Kg 3401

No Brake System

Salor meter Integrator CCI
Universal Testing Machine UPM 60
Paper Cutting Machine

Thermal Conductivity Devices No,2

- Maintaining the equipment of the center.

The Testing & Quality Control Section

- Testing electrical and electronic products
- Modular Minilab System
- Amplifier / receiver

- Power Supply
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e)

Capacitor
Chokes
Transistor
., — ICS

~ Giving consultancy services on acceptance, and installation

of electrical and electronic equipment.

~ Data acquisition system
- Site preparation
- Mono photo

- Evaluating offers of electrical and electronic eguipment

for institutions of private and public sectors.

Telephone exchanges
Data transmission testing systems

The Standards & Calibration Section

The instruments of this section are expected to arrive in
October 1981.

1)

2) 15 000 JD
3) 5 000 JD
4) 56 000 JD
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£)

The regulations of the ESTC conforms with the laws

and the by~laws of the RSS, since the ESTC is part of
the Royal Scientific Society.

2. Technical cooperation in the future:

a} Dispatch of short-term experts:

Emphasis should be placed more on explaining the
theory of operaticn olectrical construction and

practical areas of application rather than the
operation of the instruments.

Making use of audio-visual aids in instruction and
discussion such as:

- Slides.
- Video tapes.
- Films.

The instructor must have good command of the English
language to conduct a coherent course.

b) Training schedule of counterpart personnel in Japan.

.9 man-months before October, 198l.

Intensive theoretical and practical courses on the
following instruments ( hands on experience in the
laboratory with the maintenance engineer).

- RF Instruments ( generators , analysers).

- LF Instruments ( = ' = ).

- Power supplies and measuring instruments e.g:

( DMM, frequency meters).

4 man-months before October 1981.
Testing methods for;
- Radio eguipment.

- Data transmission.
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- 6 man -months before October 1981
Methods for maintenance and operation of calibration

systems.

a) Implemented training:
none

b) Future training:

No. of Qualifi- Number of
Contents persons lcations Date days

Maintenance of :

video tape recorders 1 Engineer{ 1982 3¢

Audio-visual instruments 1 = 1982 30
Implementation of primary

Standards in RRL 1 = 1982 30
Management in research 1 = 1082 3C
labs
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4.

Working situatiqn and using schedule of measurin

provided

e e =y gt

Working situation

g instruments

Implemented work

Instrument to be
used

Place

Total number
of days

1- water Supply Cor-

poration
Transceiver
SBT 100

2- Natural Resurces
Authaority

1- Standard signal
generator MSG 2351

2- Frequency‘counter
TR 5201M

3~ Function Generator
VP 74023

4~ Oscilloscope
VP-5410C

5- Wattmeter model 43

6- DUMMY Load type
TLa510

7- AF Two Tone Genera-
tor TF 2005R

8- Generator Sweeper
86Gla

9- Digital multimeter

TR 6656

10-Transistor incircuit

Auto checker

11-Multi meter
Equipment used for
Transceiver SBT 100
plus the following
equipment

i- Regulator DC power
supply

35-30L 0~-35V 30A
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Implemented work

Instrument to be
used

Place -

Total
number of
days

3- Jordan Potash
Company
Transceiver TR-M

4- Jordan Phosphate
Company

Transceiver
XF 6221 FM

Equipment used for
Pransceiver SPT 100
and Transceiver SR 204

plus the following

egquipment

1-Coaxial attenuator
200 watts

2-Automatic Distortion
meter model DM 155B

3-Regulator DC power
supply

Equipment used for
Transceiver SPT 100
and Transceiver SR 204
and Transceiver TR-M
plus the following
equipment:
1.FM-AM signal Genera-
tor

2.FM Linear Detector
MS61Aa

3.Audio sweep oscilla-
tor MS 413A

4.spectrum Analyzer
MS 62B
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Implemented work

Instrument to bhe
used

Place

Total number
of days

5- Jordan Geographi-
cal Center

Measuring equip-
ment SIAL MD6O

Equipment used for
Transceiver SBT 100
and Transceiver SR
204 and Transceiver
TR-M and Transceiver
XF 6221 FM plus the

following equipment:

1- 250 RX meter
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The present status of the educational system in Jordan.

The high school certificate ( Tawjihi) is attained at

the average age of 18. ) ) Q

University: degrees attained at both Jordan and Yarmouk
University rum credit courses, same as the American S-ystém
for both B.Sc and M.Sc. 1

YT TR
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5)

a~ Educational status in Jordan

according to the statistical Educational

Year Book 1977-1978

E?ucational Number of | Number Average
..: Lycle Students of drop-out/year .
; years

Primary 414 490 6 2,9%

Preparatory 138 8ol 3 9,6%

Secondary 62 115 6,6%

general 3

Vocational 8826 4%

* Higher education 6543 2 -
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Academic education

according to the statisticalAreports in IBBb

Academic Number of Engineering
education students students
Universities 10916 772

in Jordan

Universities 54813 7931

in other countries

Number of graduated electrical and electronic engineers

till 1980 is 1320.

Compulsory education is till the end of the ﬁreparatory

level.

The attached graph 1 depicts the students in Jordan by

cycle and sex.
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