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IMPORTANT WARNINGS

For the SATX-1 Medium Power Transmitter, please note
that the high voltage loop supply is not Switched by
the front panel power switch. Accordingly loop supply
voltage is present on the switching mecdule and circuit
boards whenever the main power connector is inserted.

No voltage will be present at the loop output connector
when the power switch is in the OFF positicn.

The auxiliary Power connector allows power to be
applied only to the synchronisation circuitry and
oscillator in SATX-1. This supply is not switched by
the front panel power switch and is applied as soon as

a8 pbower source is connected to the auxiliary power
connector,

THUS

Remove all power connectors from the unit during dis-
assemnbly from case and removal Or insertion of any
printed circuit boards or internal connectors.

Read this mancal carefully and especially Section 2.3

on power supplies before attempting to apply power to
SATX-1,

The 1id of SATX-: nmust be kept in the open position
during operation to permit adequate heat dissipation,

The 11d heatsink and case front will heat significantly
and should be kept clear to allow free air circulation.
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1. GENERAL INFORMATION

1.1 Introduction

This manual ig designed to familiarise USers with the
Operatioconal Characteristics ang breccedures for SIROTEM
equipment fitted with synchronisation facilities and/or
medium power transmitter. It is applicable tc the
following equipment models,

(1} SIRGTEM 3 TYPES MS & MMS

"S" denotes a unit fitted with synchronisation
facilities. SIROTEM will have been either bought with

these facilities already installed or upgraded from a
Lype M or MM

(11} Stand Alone Transmitter (SATX-1)

This contains synchronisation facilities, a4 medium
bower transmitter and System monitoring facilities,

It should e noteg that the SATX-1 has been designed to
operate alsc with SIROTEM MKII and that not all facilities
brovided are relevant Lo SIROTEM 3, A separate manual is

available which describes the obeération of the SATX-] with
SIROTEM MKII (Part No. 9550-00-0027) .
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1.2 Description
1.2.1 Synchronisation fracility

The function of this facility is to allow a SIROTEM
receiver and transmitter to operate phnysically
Separated without the need for a hard-wired connection
between them. Situations where this is of advantage
inciude :-

{1) RVR-1E Roving Vector Receiver in Turam Mode with
a large fixed transmitter loop.

Im this situation large distances need to be
traversed with RVR-1E. By eliminating the need
for a long signal cable back to the SIROTEM unit,
the synchronisation facility improves,

- production rate (no cable shifting)
- data guality (no cable noise or signal loss)
-  system reliability (no cable breakages}).

(11) DHR-1 Drill-Hole Receiver with a physically
separated transmitter loop.

Previously, in this case, an operator must be
present co snitt the receiver in the hole with
another to operate SIROTEM (or one must lose time
travelling back and forthj. Use of the
synchronisation facility renders this a one man
operation without sacrificing production rate or
loop current.

Te cperate in synchronised mode a transmitter and
receiver both fitted with synch. circuitry are
required. The receiver must be a SIROTEM 3 model MS
©r MMS while the transmitter must be a SATX-1,

synchronisation between receiver and transmitter is
maintained by a highly stable crystal oscillator in
each unit and drift rates of less than one micro-sec.
per hour are typically achieveable. The crystals are
isclated from changes in ambient temperature by ovens.
Warm-up time is of the order of ten minutes from cecld
and operation can commence at this time with a pair of
properly adjusted oscillators. Even better drift
rates are achieveable if power is supplied to the

oscillators during equipment storage and transport to
the field.
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Syncnronisation 1s acquired by transfer of timing
ntormation from ocne ypss O another. This transfer
S achieved in gpe of two ways

{1i) via a catle “onnected fromp cne to rthe Other for
the synchronising Process

(11} by pPiacing RVR-1E and fecelver adjacent to the
transmitter loop ang Sensing the Primary
Eransmitcar field.

The sa7x-3 transmitter unic
informatiop to the receiver thus
LOOP current information for Normalisgat j
from the SATX-1 ang keyed in g the Sirotem 3
the Data Acquisition menu.,

Medium Power Transmitrerp (MPTX)

d with medium power transg-
Mitters as Standard eduipment Providing 204, 1gov
Maximum Switching Capability,

The greater power handling Capability of thisg
fransmitter can be used to drive larger 1o
Nigher currents without the need feor heavy 1
Any lcop Supply voltage from 24V to 1logv Can be
enployed. The voltage ig denerally selected tg

dChlieve as near Maximum rated Current ag POssible witp
the particylar loop in yse

Batteries or a low ripple p.c. Povwer supply are
Sultable for tpe MPTX ag detailed ip Sectiecn 2,3,
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- 1.2.3 sarx-1 Monitoring Facilities

A number of system operational parameters can he

; monitored with SATX-1, displayed by its two liquig
crystai displays,

- Duration of transmitter current turn-off,
- Transmitter "off-time" (equals "on-time"),
- Elapsed time,

- Supply voltages,

- - Loop current,

Drift rate between two oscillators,
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2. OPERATION

.l 2.1 Front Panel Control Functions
o The functions of all SATX-1 controls are described here.
-I Numbers shown in brackets refer to the location numbers op
the front panel illustration on p. 27.
—-l Step by step operational procedures can be found in Section
2.4 of this manual.
—.j (L) Power ON/QFF
Power is supplied to the instrument electronics
. from the main power connector when this switch is
"J in the "ON" position. Please note that this

switch concrols only the ©power £o the
instrumentation section of the unit and does not

-~ switch the high voltage loop supply or auxiliary
sSupply. (Rerer "Important Warnings® page 1),
_J (2) Synch. Mode
This rotary switch controls the synchronisaticn
functions and has four positions.
m
J Or'r - This position is not required for
vberation with Sirotem 3.
L
4‘ CABLE - 7The transmitter is disabled in this
' position.,
n {Selected also when synchronisation isg
0 be acquired from Sirctem MK II via a
- cable connected to the "synch. IN/ouTt
BNC connector (5). ie the unit acts as
. & slave and recejves synchronisation
_ Yy
- information Erom ancther unit
functioning as master, )
|
.
n
| 3
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2.1 Front Panel Contrcl Functions {cont)

LOCK - Selected during the data collection
process. If the "CABLE" position was
selected prior to "LOCK", the unit will
not transmit,

If the "TX" position was selected
prior to "LOCK", the unit will transmit.

When the "LOCK" position is selected the
"RESET" button is disabled to avoid
accidental reset of the synch. circuitry
and resultant loss of synch.

TX - Selected when a unit is to provide
synchronisation information wvia the
"synch. IN/OUT™ connector (5)
functioning as an output. The unit's
transmitter is also enabled in this
mode.

(31 Reset

Pressing this button resets the synchronisation
clock circuitry and returns the unit to a

quiescent stace, This centrol is disabled while
the "synch. mode" switch (2} is in the LOCK
wosition.

{+; =vnch.

A green LED indicator flashes whenever the unit is
functioning in the synchronised mode either as a
master or slave. It flashes at the same rate as

positive transmitter pulses.
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2.1 Front Panel Control Functions (cont)

(5)

Synch. IN/OUT

A connector acting as an output in "TX" mode
providing synch. information as a master. {The
connecter can also be used as an input in "CABLE"
mode when SATX-1 acts as a slave to a SIROTEM MKIT
as master.)

Channels

A& thumbwheel switch selecting the number of data
acquisition channels. The Sirotem 3 must have
appropriate selections for its Final Window and
number of 10 or 8.33 ms acquisition periods in
order to acqguire synch. correctly. Refer to
secticn 2.4 for further information.

TX+

A red LED indicator which flashes when the unit is
in TX mode. It Flashes in synchronism with
positive TX pulses when the unit is actually
transmitting.

Initiate (INIT)
a toggle switch which initiates the

synchronisation process in accordance with the
synchi. mode in operation.

Fuses

HV =~ a fuse for each side of the HV loop supply
(15A 3AG).

LV - lnstrument electronics supply (0.5A 3AG) .

AUX - auxiliary supply to oscillator and synch.

circulitry (0.5A 3AG)
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2.1 Front Panel Control Functions {cont)
(10} RX Synch,

Not used in conjuction with Sirotem 3,

{When measuring the synchreonisation error between
SATX-1 and SIROTEM MK II, a cable isg connected
between the "synch. IN/OUT" connector of the
Sirotem and this BNC input socket, To provide a
siganal to SATX~1 for Measurement, the Sirotem must
be transmitting.)

(11) Timing Display

A 3 1/2 digit liguid crystal display used in
conjunction with the function selector switch
below it (12).

(12} Timing Display Function Switch

A 4 position totary switch with positions which
function as follows.

- "Clock shift (us)™

Not used in conjuction with Sirotem 3.
(Displays clock synchronisation error between
SATX-1 and a Sirotem MK IT in units of micro-
seconds. "RX Synch." socket must be connected
to the "Syncnh. IN/OUT" socket of another
transmitting unit to perform this
measuremenc, )

= M"Turn-Qff (us)"

Displays duration of loop current turn-off
Lamp, again in micro-seconds. SATX~1 must be
Lransmitting and, of course, connected to the
loop of interest.

= M"OEf-Time {msy"

Displays the tinpe Period for which the
Eransmitter is off between pulses {equals
"On-Time") in milli—seconds. SATX-1 must be
transmitting for this measurement.

SIROTEM SYNCHRONISED RECEIVER & STAND ALONE TRANSMITTER 8
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2.1,

Front Panel Contreol Functiens {cont)

- "Elapsed Time (HH-MM} "

Displays the time for which this switch
position has been selected in format of hours
and minutes as shown. The timer is reset as
So0n as another switch position has been
selected. This feature is useful for keeping
track of warm-up time, time since last
synchreonisation etc,

System Display

A 3 1/2 digit liguid Crystal display used in
conjunction with the function selector switeh
below it (14;.

System Display Function Switch

A 4 position rotary switch with positions which
function as follows.

— lIHVH

Displays the HV loop supply voltage applied
to SATX-1 via the power connector. The total
voltage between positive and negative
supplies is displayed. (24V te 100V
permissible).

- "TX Curr."

Displays the loop current while sarx-1 is
Eransmitting,

-— uLvn

Displays the instrumentation supply voltage
applied to the unit. The total voltage
between positive and negative supplies is
displaved (ie 24V nominally),

SIROTEM SYNCHRONISED RECEIVER & STAND ALONE TRANSMITTER 9



2.1. Front Panel Control Functions (cont)
-~ "Phasge"

Displays the phase angle between the SATX-1
internal 1MHz clock and an external 1MHz
clock connected to the '"1MHz IN" socket. The
latter is derived from the SIROTEM 3 which is
to be synchronised. Phase angle between
-180 degrees and +180 degrees is displayed
and provides a very sensitive measurement of
oscillator frequency error,

Periodic oscillator frequency adjustments can
be performed using the display by setting for
minimum rate of change in displayed phase

angle. A change in phase angle of 360
degrees (-180 degrees to +180 degrees)
corresponds to a timing drift of one micro-
second between two units. Very accurate

oscillator adjustments can bhe performed as
phase 1s displayed to a resolution of 0.1
degree.

F—
(9]

} iMHz IN

& 1MHz clock signal for phase comparison with the
SATX-1 internal <lock can be applied via this BNC
connector. (Rerer 14, "System Display Function
Switch"y.

{16, iMHz OUT
tlot used in cenjunction with Sirctem 3.
The SATX~1 internal 1 MHz clock is available on
this connector.

(173 Oscillator Adjustment

Oscillator electronic adjustment is provided by a
ten turn vernier dial.
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2.1. Front Panel Control Functions (cont)

(18)

(19}

Oven

A LED indicatcr, which when illuminated, warns
that the oscillator oven has not reached operating
temperature. This LED normally lights after
application of main or auxiliary power from cold
and extinguishes after five to ten minutes
depending on the length of time the unit has been
without power.

Test

A "D" series connector providing a variety of
internal signals useful for test and trouble-
shooting purposes, Details are provided in
circuit diagrams for SATX-1.

SIROTEM SYNCHRONISED RECEIVER & STAND ALONE TRANSMITTER 11



2.2 Cables and Accesscries
A number of cableg and accessories wil) have been Supplied
specifically for uge in synchronised mode, Wiring diagrams
2.2.1 Sync. Cable (Figure 5)

{Coaxial BNC - BNC Connectors)

- To connecet between the "synch. IN/OyT™" {5)
connector of SATX-1 to the "syncge connector of

the latter.
2.2.2 Phase Cable (Figure 6)
(Coaxial : BNC - "D" Serieg Connectors)
To connect from the "interfacen (23) socket on  a
SIROTEM 3 tgo "IMHgz IN" (15} connector on a SATX-1 for

phase comparison of two units: internal Oscililators.

NOTE : Reag carefully Section 2.3 “oncerning power
supplies before attempting tce apply power to SATX~-1,

2.2.3 saT¥-1 Battery Power Cable (Figure 7)
(Wired Harness - Lugs - Cannon AP-6 pin Connector)
This cable is uyseq to connect Power to saTx-].

Lavelled Circular lugs at the free end allow
Sonnection ro g variety of power supplies.

Seven short link Cables are supplied for inter-
connection of up to elght batterijes if these are to he
used as 3 Supply. (Figure 8)

2.2.4 SATX-1 Auxiliary Battery Power Cable (Figure 9)

This cable connects between the SATX-1 auxiliary power
socket and the Sirctem 3 external battery box

2.2.5 SATY-1 - Interface Power Cable (Figure 10)
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! 2.2.6 SATX-1 Loop Cable {Figure 11)
(Cannon - AP-6 pin to "Bullett" Connectors)
i
This cable connects from the loop output connector of
& SATX-1 tc the transmitter loop. "Bullett" type
i connectors are provided at the free end for the loop

connectcion,
2.2.7 RVR Connection Cable (Figure 12)

(Grey Shielded : Cannon AXR-7-11 7 way to AMP RVR
Connector)

When using SIROTEM as a receiver in synchrenised mode
with an RVR~1E, a connection cable is required between
these two units. This ten metre cable is plugged

! between the RVR-1E connector and the SIROTEM MKIT loop
connector or the SIROTEM 3 adapter cable.

! 2.2.8 SIROTEM 3 Adaprter Cable (Figure 13)

(Cannon CAUBCOM-E18-12-B 10 way to AXR7-12 7 way
conneccror)

This cable allows rthe RVR connection cable to be
plugged into a SIROTEM 3 model.

2.3 Power Supplies
2.3.1 SIROTEM 3

Sirotem 3 models MS and MMS which are fitted with
synciironisation facilities are provided with an
additional set of batteries in the 1id of the console.
This permits the instrument to be operated as a
synchronised siave (not transmitting) without having
Lo carry the excernal battery box. The 1id batteries
are provided with a connecter which plugs into the
power receptacle on the contrcl panel. Sirotem 3 then
operaces in the normal way. The lid of the console
can be closed for easy transport while the unit is
Gperating.

SIROTEM SYNCHRONISED RECEIVER & STAND ALONE TRANSMITTER 13
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2,.3.2 SATX~1

In this case & heavy duty 6 pin main pewer connector
is installed.

providing a 0V connection to the unit. The supplies

can be thought of as two Separate requirements

1. a8 +/-12v Supply for the instrument referred to as
Lv.

]

A +/-HV supply for the switcher for Supply to the
loop which can be in the range t/-12V to +/-50QV.
(ie 24V to 100V total 1oop supply voltage),
Figure 3 illustrates_how the supply must pe arranged
using a bank of batteries for illustration. A SATX-1
bower cable will have bheen supplied. One end connects

te the main power connector, The other end consists
0f five connection lugs labelled ang coloured
according to their purpose. The cable 1is physically

configured to allow connection to a bank of up to
eight batteries ip line and seven short link cables
are also provided for interconnection between
batteries if these are used as the power source.

A "continuous yse deep cycle" battery type should only
be used rather than standard car batteries,

ed. Lxide "Bmp Power" Series, Battery chargers with
current capacity sufficient for overnight re~
charge ({ie 10-15a) should be selected.

Figure 3 illustrares a configuration providing approx-

imately +/-48V (96V total) as the HV loop supply with

eight batteries. In practice the Hv loop supply can

be arranged to suit the loop to be used Wwith a view to

approaching as near 20A as possible. A bank of six T

batteries will give */=36V (72V total) and so on. éffim—v

€g. A particular loop is known to give 62 loop
current with a standard SIROTEM transmitter with
+/=12V (24Vy total) supply. When using a SATX-1
and a battery Supply, it is desired to achieve as
near 20A loop current d5 possible for maximum
penetration, A +/-36V [72v total) supply would

thus be recommended and would yield approximately
1BA into this loop.

R TH T OTWE TR O WE W O wm wwn e
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2.3.2 SATX~1 {cont)

If using mains power supplies they should exhibit low
ripple characteristics and good transient respense to
sudden current changes in view of the switched nature
of the SIROTEM waveform. The supply configuration
must be the same as that of Figure 3. Figure 4
illustrates a possible configuration which achieves
this, The two HV supplies should give the same output
voltage.

IMPORTANT

Before connecting a newly ccnfigured supply to a
SATX-1 always check for correct polarity and voltages
at the pins of the power cable connector. This check
is performed simply as follows with a multimeter.

1. Insert negative probe of multimeter into pin 3 of
power connector and connect positive probe to pin
1. 12V should be measured.

2. Insert positive probe in pin 3 and negative probe
in pin 2. 12V should be measured.

at

insert negative probe in pin 6 and positive probe
in pin 4. The +HV loop supply voltage should be
seen.

<. Insert positive probe in pin 6 and negacive probe
in pin 5. The -8V locop supply should be seen.

€g. For a bank of eight batteries, 48V approx-
imately should be seen 1in steps 3 and 4,

This check is greatly simplified with a digital

multimeter which can display both positive and
itegative voltages,
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2.3.3 TX Low Voltage Cut-0ff

3]
[¥%]

All units fitted with synchronisation facilities,
including SATX-1 and SIROTEMS, are fitted with cut-off
circuitry which disables the transmitter once one or
both of the transmitters' instrumentation supplies
drops below 10V, When using a battery supply, this
prevents operation to the point where synchronisation

error becomes large due to batteries being too flat to
operate,

If a unit will not transmit therefore, always check
the supply voltage level. In the case of a Figure 3
configuration, the terminal voltage may drop below 10V
on load during a transmitter pulse as batteries are
near exhaustion. This will be sufficient to cause TX

cut-off even though the off load terminal voltage may
be greater than 10V.

To reset the cut-off circuit press "INIT",

TH Over-Current Cut~Off

If the 20A current rating of the transmitter is
exceeded, the transmitter cut-off circuit will
operate. Once the cause of the excess currrent has
been remedied, the circuit can be reset and the trans-
mitter restarted by pressing "INIT",
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2.4 Step by Step Operating Procedures

2.4.1 Pield Start-Up Procedure in Synchronised Mode

The following procedure should be followed to commence
operating in synchronised mode. It is assumed that a
Suitable loop and POwer supply arrangement to give the
required loop current has been arriveg at as per
Section 2,3.

1. Allow the crystal oscillators of both units at
least half an hour Lo warm up ang stabilise. The
SATX-1 may be Operated using an external battery
Pack connected to the auxiliary power input which
automatically powers up the oven,

The Sirotem 3 should be operated with its 1id
batteries plugged into the bower receptacle. Turn
the power switch and the oven switch on.

2. After warm YP, connect main power to the SaATX~1

and turn the unit oW (1). 1If Auxiliary power was
connected, this can now be remcved from irsg
sockert,

NOTE

If using a denerator interface, disconnect SATYX
before changing HV setting on the interface,

3. Connect the Lo0p to pe used to the ctransmitter
using the SATX-1 loop cable {Section 2.2.4y.

4. The osciliater drift rate should be Checked as per
Section 2.1.2 at this point.

5. Set up the Sirotem 3 as follows:

tl) From the mainp menu, select 'Setup &
Utilities' then 'Configure Menu'. Ensure
that 'Loop Current is set to 'Manual'. This

makes it possible to key in the SATX-1
Cransmitter loop current for correct data
Normalizacion during subsequent runs,

{2) Press "ESCAPE' twice to return to the main
menu, then select 'Data Acquisition:', Enter
all “perating parameters and annotation
details as required.
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2.4.1 Field Start~Up Procedure in Synchronised Mode {cont)

{3}

Ensure that the Final Window is set to the
desired value. Determine the corresponding
SATX~1 channel switch setting from the
following tables (taking account of the local
mains frequency). Set the channels
thumbwheel switch (6) on the SATX~1 to this
value. Note the corresponding number of 10
cr 8.33 msec pericds from column 3 of the
table.

SYNCHRONISATION AT 50Hz REJECTICN

STROTEM 3 SET SATX-1 SET SIROTEM 3
FINAL WINDOW CHANNEL SWITCH 10 ms PERICDS TO...
TO. ..
1-22 1-5 1
23-26 6-7 2
27-28 8§-9 3
29-31 10 = 4 5
32 IR )
33-34 12 - ¢ 8
35 13- 2 10
36-37 14 7 13
38-39 15-¢ 18
SYNCHRONISATION AT E0Hz REJECTION
SIROTEM 3 SET SATX-1 SET SIROTEM 3
FINAL WINDOW CEANNEL SWITCH 8.33 ms PERIODS TO...,.
TC. ..
1-21 1-4 1
22-25 5-6 2
2627 7-8 3
28-29 9 4
30-31 10 )
32 11 7
33 12 9
34-35 13 12
36 14 15
37-38 15 21

SIROTEM SYNCHRONISED RECEIVER & STAND ALONE TRANSMITTER 18




2.4.1 Fieid Start-Up Procedure in Synchronised Mode (cont)

(4) Press 'ESCAPE' to return Lo the main menu,
select '‘Synchronisation' and then press
"ENTER' .

(5) The number of 10 or 8.33 msec pericds read
from the table should then be entered. If
the correct number appears at the cursor,
simply press 'ENTER'. Otherwise enter the
correct number then press 'ENTER'. If
necessary, the existing entry can be erased
using the 'CLEAR' key.

(6) The display then indicates that the
instrument is waiting for sync.

o. Connect the synch cable between the SATX-1 'Sync.
IN/OUT' connector (5) and the SIROTEM 3 'sync'
connector.

~3

On tche SATX-2:

- Select "TX" position of the synch. mode
switch ({2)

- press the reset button (3)

- press 1nitiate (8)

at this stage the transmitter will start and both
cthe green synch (4). LED and red TX+ LEDs (7) will
start flashing. The latter flashes concurrently
with positive transmitter pulses.

8. The red 'sync' LED on the Sirotem 3 front panel
will now come c¢n indicating that it has taken
sync. The svnch cable can then be disconnected.

sync will te lost and cthe sync LED will go off
under the following conditions:

tl} 'Synchronisation ' is selected on the Main
Menu,

SIROTEM SYNCHRONISED RECEIVER & STAND ALONE TRANSMITTER 19



2.4.1 Field Start-Up Procedure in Synchrcnised Mode {(cont)

10,

(2) Either cthe Final Window or the Acgquisitioen
Delay is increased to a value regquiring an
increase in the number of 10 or 8.33 msec
periods which has been selected.

(3} The mains reijection frequency is changed.

Measure the loop current being delivered by the
SATX~-1 as follows:

Select "TX Curr." on the "System Display" function
switch (14) and current in AMPS will be displayed.

NOTE : SATX-1 should always be operated with
the lid open. The heatsink in the 1id and
case froat will heat significantly and

musc be kept clear to allow air
circulation.

on Sirotem 3, select the 'Data Acquisition' menu
then select 'Loop Current' and key in the measured
value,

Connect che appropriate receiving element to the
loop connector socket of the Sirotem 3 (RVR-1E,
DHR-1 etc). The unit can then be used as a
receiver remotely from the transmitter. Normal

data acguisition can be started by pressing
"inltiate:.

A FEW POINTS

(3 )

Normally the transmitter of the SIROTEM 3 is
inhibited while synchronised, However, it ig

still possible to carry out a calibraticon run
without losing synch.

At any stage the transmitter can be temporarily
inhibited without losing synch. by momentarily
turning the "synch. mode" switch to the "CABLE"
position and back to "LOCK".

SIROTEM SYNCHRONISED RECEIVER & STAND ALONE TRANSMITTER 20



; 2.4.1 Field Start-Up Procedure in Synchrenised Mode {cent)

This is useful should you reguire to make a
change to the loop or desire to reduce battery

consumption. To re-enable the transmitter,
momentarily switch to the "TX" position and back
To "LOCK". The TX- LED should once again start
v flashing. (If not, press the "INIT" switch while

in the "TX" position and synch. will still be
maintained.

{c) Local noise readings can be taken by temporarily

inhibiting the transmitter unit as described in

(b) and taking a receiver reading as described in

! 2.4.13. Always disconnect synch. and phase
cables from SIROTEM for this process,

; 2.4.2 To Check Oscillator Drift Rate

Connect the phase cable between the "interface" socket
on the SIROTEM receiver and the "1MHz IN" socket on
SATX-1, Select the '"phase" position of the "system
display" function switch on the SATX-1.

The phase angle between the two units' oscillators
will be displayed as a value between -180 degrees and
+180 degrees. The rate of change of this value de-
hotes the drift rate of the two units relative to each
other. For guidance a shift of § degrees per minute
corresponds to a drift rate of Imicrosec/hour which is
more than acceptable for most purposes. If drift rate
exceeds this value refer 2.4.10 for oscillator
adjustment procedure.

For check purpcses, the "iMHz InN® and "1MHz QUT"
connectors on one SATX-1 can be connected tegether. A
phase angle of less than 6 will generally be dis-
plaved but above all should not change more than +/-
0.2 degrees once connected.

u With no external signal connected tc the phase-meter,
a value of -1 is displayed.
.
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2.4.3 To Operate System in Conventional Mode
Synchronisation)

{ie without

On the 'Data Acquisition' menu, set the Final Window
to 50 and press return, The sync LED sheould go off,
Then reset the Final Window to the desired value,

If it is required to conserve power especially if
turning unit off between reading stations, turn
the "oven" switch to "OFF", (But not if more
synch. operations are to be carried out.)

The SIROTEM II can now be uged in the Same manner
as described in its Operation Manual.

2.4.1 To Acquire Synch. from the Loop Primary Field

The transmitter must be running and driving the
1oop to be used for synchronising.

Connect RVR-1E to the receiver's loop connector
and place it approximately six inches from the

loop wire on cutside (for the usual polarity
conventiony.

Set up SIROTEM I as described in 2.4.1 step 5,

If the opposite RVR-1ER pelarity convention is in
operation, readings will bpe reversed in sign
compared o cthose Obtained through cable
synchronisacion, This is easily overcome by

placing RVR-1E insige the loop during synchron-
lsation.

2.4.5 Measuring Loop Current Turn-Off Time

Set up SATX-1 to be transmitting into the loop of
interest as described in Section 2.4.1.

Select "turn-off (uS}" with the "timing display"
function switch.

The duraticn of the TYX current turn-cff ramp will
then be displayed in micro-seconds.
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2.4.6 Measuring TX Off-Time

- Set up SATX-l to be transmitting, but a loop need
not be connected.

- Select "off-time (ms)" with the "timing display"
function switch.

- TX off-time will then be displayed in millij-
seconds. For a unit set up for 50Hz inter-
ference rejection, the value will be a multiple
of llmsec. [f it is set up for 60Hz rejection, a
multiple cf 8.3msec will be displayed. This will
be truncated to a whole number of milli-seconds
with some jitter in the least significant digit.

2.4.7 Measuring Elapsed Time

Select "elapsed time (HE-MM) with the "timing display"
function switch.

The time for which thisg position has been selected is
displayed to a resolution of one minute but with one
minute Uncertainty. This facility is useful for
keeping track of Wwarm-up time or time since synchron-
isation was performed.

Selecting another "timing display" switch Fosition
automatically resets this timer.

Supply Voltage Checking

SATX-1 can monitor the instrument (LV) and loop (HV)
supply voltages by simply selecting the appropriate

"system display" Ffunction switch positions. The
voiltage displayed is that appearing between the posit-
ive and negative supply lines. ie. an LV of +/—-12V

will be displayed as 24V.
TX Locp Current Measurement

The loop current is displayed in AMPS on the SATX~1
"system display" when the "TX curr." position is
selected with rhat display's function Switch.
Resolution is to 0.1a.
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2.4.10 Oscillator Adjustment

WARNING

A1l oscillators are adjusted before despatch from the
factory after at least a 24 nhour Warm-up period. No
adjustment shoulgd be undertaken unless the units being

compared have been Dowered-up ({with ovens on!) for at
least this period,

Under NO circumstances should the Oscillator coarse
adjustment be touched EVER.

T Set up the unitsg tc be compared to check the

oscillator drift rate as indicated in Section
2.4.2,

- If drift rate ig satisfactory do nothing! (eqg. a
drift of § degrees per minute yields a synch.

error of lmicrosec/hour which ig satisfactory for
Mest purposes).

- Use the oscillator fine adjustment vernier dial
{(17) on the front panel.

- Adjustmencs should be small ang with a pause
between each to gauge effect,

- The aim iz va adiust f
of phase, the actu
lrrelevant,

°r minimum rate of change
al phase angle being

Phase angle ig decreasing (or becoming more

T £
Lo
legative) curn adjustment clockwise to Ccorrect
{and vice versa),

Alwavs remove phase cable from SIROTEM before per-
forming data collecticn to avold degradation of
inscrument noise Performance.
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2.4.11 Hints Toward Good Oscillator Stability

In common with other quartz crystal oscillators, the
units used in SIROTEM exhibit the following character-
istics which should be borne in mind.

1. The long-term stability is governed by the aging
rate of the crystal which decreases with the time
for which the oscillator has been in service,
Accordingly oscillator adjustments {1f reguired at
all) will be required less and less frequently as
time goes on.

2. Stability achieved is improved if power is appiied
tc the oscillators for as great a percentage of
the time as possible. The auxiliary power
connector makes this a relatively simple matter,
the drain being approximately 250mA average.

If two units which are to be synchronised must be
powered down, it is best to power them up and
down together. In this way they will track back
Lo their wultimate frequency along approximately
the same curve and better frequency matching
during warm-up will result.

Adequate stability will be obtained gven if two
units in use are powered down overnight and
allowed to warm up for 30 minutes before
operations start for the day. This assumes they
have been adjusted in accordance with the rules in
Section 2.4.10.

3. SIROTEM is best kept orientated in either its
carrying or operating position only for optimum
stability,. This corresponds to the axis of
minimum gravitational effect.

Use SIROTEM units with the oscillator ovens turned
on unless there is a good reascn to do otherwise
(ég. battery consumption when using the unit's
internal transmitter in conventional mode).

=
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2.4.12 Transfer between Main and Auxiliary Power

{a) Aux. to Main

- Plug in power supply to the unitt's main
power supply connector,

~ Switch unit ON at power switch.

- Remove auxiliary Supply connector.

(b} Main to aAux.

- Plug in power supply to auxiliary power
connection.

- Switch unit OFF at power switch.

- Remove main bower supply connector.

2.4.13 Local MNoise Readings

& SIROTEM 3 can be used Lo measure local noige levels
while the transmitter 15 inhibited as described on
page 20. An RVR-1E, DHR-1 Or loop can be used@ as the
receiving element as required,

On the 'Data Acquisition! menu, select Run Type and
press 'ENTER' several times until *Null run (noige)!
is selected. ©Then press 'initiate' to acquire data in
the normal way. For a noise run, a current of 1.0 Amp
1s assumed so that the dats readings obtained are in
nanovolrs,

NOTE

Alwavs disconnect phase and synch. cableg from SIROTEM
when performing noise tests of any sort.
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FIGURE 3 : Connection Arrangement for a Battery
MPTX Supply
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FIGURE 4 : A Suitable MPTX Power Supply Connection
Arrangement
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. FIGURE 5 : Sync Cable
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Power Cable
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4
FIGURE 8 : Battery Interconmection Cable 7
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FIGURE 9 : SATX-1 Auxiliary Battery Power Cable
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SATX~1 Loop Cable
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FIGURE 12

RVR Connection Cable
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SIROTEM 3 Adapter Cable

FIGURE 13

+7I0 — 06 - S6 )

3RAY D B RANQY T WRLOMS

ﬁk .YV%N%M%W .
D4 -FBva -weD 90N D Mfgﬁwﬁﬂz
TN Ay Ol NONNY R AN AW NMANNYD
S o100 EIT —o |L
- Q nfu G- (1‘Qiiil e e—— = et e e . e e o Y m.
+ Xy Rl T R 9
p ji ¢
....... - - - 11— |Ig
=%l 8 % ’ ST 09fog ERNRL H|.;io .
+ X3 y] =@ =3 owam‘ & - 0 1

(o]
oy

SIROTEM SYNCHRONISED RECEIVER & STAND ALONE TRANSMITTER



