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Controls and Their Functions

55M05 POWER PACK
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OUTPUT CONNECTOR

Delivers supply voltages for 55M01
Main Unit and provides the con-
nection for the REMOTE CONTROL
socket,

PROBE CURRENT

This switch should always be in the
NORMAL position when using the
55M10 Standard Bridge. The HIGH
position will be used only in con-
Jjunction with the 55M11 CTA
Booster Adapter,

FIXING SCREWS

These screws serve the purpose of
securing the Power Pack to the Main
Unit.

NOMINAL LINE VOLTAGE RANGE
Indicates nominal line voltage range
for which Power Pack is switched.

VOLTAGE SELECTOR

Selector plugs permit switching to
different line voltages (plug becomes
accessible on removal of rear wall).
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REMOTE CONTROL

Shorting this socker has the same ef-
fect as turning the FUNCTION switch
from OPERATE to STD. BY.

FUSE
Breaks power transformer primary
circuit,

ON/OFF
Turns line power on and off.

55M 10

POWER LINE
The line cord plugs into this socket,




55M01 MAIN UNIT

METER

For measurement of probe resistance,
probe current, vutput voltage, and
DC voltage applied from external
SOUree.

SQUARE WAVE

‘This switch selects the frequency of
the built-in square-wave generator in
making the square-wave test {oper-
ated by screwdriver),

DECADE RESISTANCE (OHMS)
For measurement of probe resistance
and adjustment of overheating ratio

(comparison resistance).

ZERO OHMS
Potentiometer for compensation of
probe cable resistance (operated by
screwdriver),
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TEST SIGNAL

An external test signal may be ap-
plied through this banana juck. With
the VOLTS switch in its extreme
counter-clockwise position. this jack
serves as input terminal for measure-
ment of external DC voltages by
means of the meter.

HF FILTER

This switch selects the upper fre-
quency limit of the amplifier (oper-
ated by screwdriver).

VOLTS
This switch selects the various meter

ranges.

FUNCTION

E2earar chroes positions

PLUG-IN HOLDERS

When a plug-in unit is inserred, these
two holders tock the plug-in unit
into position in the Main Unic.
Pressing the holders down will cause
the plug-in unit to be pushed o far
outward that it can be pulled out
easily.

GAIN
Gain adjustment switch of the servo

amplifier (operated by serewdriver).

POWER ON
pilor lamp ~ shows light when power

O .
RES. MEAS. ~§TD, BY-OPLRATE,

is applied to the instrument.

PROBE TYPE

This switch provides a choice of two
types Of System [TEqUency response:
for film and wire probes, respectively.
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POWER CONNECTOR

For connection of supply voltages — either fro.n a 35M05 Power Pack or
from external batteries via a battery cable — and a remote-control switch,
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55M10 CTA STANDARD BRIDGE

GROUND PROBE

Ranana jack for grounding the 1n- BNC socket for CODDCCtiOﬂ Of probe.
strument. Behind the jack is a poten- e
tiometer {operated by screwdriver) for
adjustment of anemometer no-signal
voltage; in normal operation, how-
ever, a fixed value is used and the
potentiometer is inoperative.

CABLE LENGTH

Window which indicates probe cable
length to be used (depends on Cable
Compensation Unit in use).

’ o 1
i DIM ;:T:‘jir:ﬁmc BRIDGH LA:AH“ CU"PU‘““O“—J
Fig. 5. :
ouT CABLE COMPENSATION Q and L
Two identical output sockets for con- Adjusting screws for probe-cable
nection of indicating or recording impedance compensation; they are
instruments (bridge voltage). located in the Cable Compensation
Unpit installed in the Standard Bridge.
Connecting wire to be removed INTERNAL SLIDE SWITCH
when filters etc. are 1o be connected For switching the amplifier frequen-
in the bridge. cy response. Normal setting (locked):
Shaped frequency response. Other
setting, to be used only in special

measurements: Flat frequency
response,

CABLE COMPENSATION UNIT

Fig. 6. Fig. 7.
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Battery mperation.

|

; “Line Operation”),

[ Cannect 561405 Power Pack. {Section J

§ Check 1hat S0freet iine Vo
i plug is nserted,

Cannect powss 0uroEs v
Aar

i JR—
rMake ground tonnection {Section “Ground "i
; Connection}. i

Seizct proper Cable Compensation Unit
3nd install it in S5M10 Standard Bridge

|

T
! Plug 55M10 Standard Bridge into 55M01
i Main Unit,

i
; Check inal sstungs:
§ SQUARE WAVE! OFF

i
!
| HF FILTER: 1 f
| vOLTS: 1 |
| FUNCTION: STD. BY |
PROBE TYPE: depending un probe type
I GAIN: 1 §
i Decade resistance: 0000 i

{ Apply power }

PROBE socket.

Connect probe cable to be used st J

1s prabe support to be used?

Daes
prote have to be soidered to
support?

‘Yes

Connect probe support to free and of
probe cable.

Cable-eguipped probe

(Maasure probe support resist:
ance and note it down,

Make, soldeced

garded as = cable-aquippod probel.
fead resistance is made up of newly mea-
sured probe suppont resistance and fead
resistance stated on probe test card.

T
e

Terminate probe support in reilable short
dircuit, using a'sharting probe if available,

Make shartcircuit where prabe is to be
connected - normally: at free end of
probe cable to be employed.

]

COMPENSATION OF LEAD AESISTANCE

AND MEASUREMENT OF PROBE RE-

SISTANCE R .

{1} Set FUNCTION switch. to RES.
MEAS,

(2)  Adjust ZERO OHMS so that meter
daflects to red scale mark,

I

1s this passible?
g
Yes !
i

i
;
R U

{31 Aamove sortarnuin ang connect
prabe.

(4]  Set decades so that meter deflects

to red scale mark.

Reduce decads setting by not coor

| {5}
i penzated lead resistance value,

U |

} DECADE SETTING NOW INDICATES

1 SEMBOR RESISTANCE!

8 Aumust TERQ
datiects 1o rad scal

M5 o that wdle

AL,

e,

e - TT—

i3 this possible?

Hemave probe suppart {if used} und
short-circuit free end of prohe cabte.
Adjust ZERQ OHMS so that meter
deflects to red scale mark.

Remove shortcircuit and cunnect
prube with probe support and ad-
ditivnal cable {if used) at free end
of probe cable.

St ARcaas regalanoy s Hat meter
et to rad scale mark,

Subtract from decade setting: 3}
probe support resistance, (b} lead
resistance stated on probe test

card and Icj resistance of any ad-
ditional cdble, Resuit s probe re

sistance R,
o

Set FUNCTION 1o STD. 8Y. J

3

{1} Caleulate sensor hat resistance R
from formula R = 8 {1+a}.
{2)  Set decade resistance ta that value, i

33
{2

Calevtate: R~R_ = aR .
Increase decade resistarice seiting by
the value R~R .

|

r -
H Set FUNCTION to OPERATE

f——

one of the QUT

8

i Conrget Usmiloscope 1

BIUIDGE ALIGNMENT Foe can ree

QUENCIES

{1} Place probe in flow.

{2} Switch SQUARE WAVE generator
on,

i3)  Stepwise increase GAIN and HF
FILTER to higher values, sdjusting
CABLE COMPENSATION Q and L
0 as to eliminate any tendency 10
pxailation in system.

{4) The highast sarting at which ade-
quate stability is shrained repre-
sents optimum dignment.

{81 Svatch oft BQUARE WAVE gener
ator.

e e
:
Mount-cover plate on Mata Unit.
— SR S —
Connect indicating or recarding -
struments at OUT sockets,

DRUUUUUEUUUDEUNI BRSPS — -
Plot calibeation turve by musns of
calibration equipment {such as
DISA Type 56D4 17421,

[

{ System readv for owera
- i
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Detailed Operating Instructions
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POWER SUPPLY

The supply voltages required for operating the

55M System are brought in through a 5-contact con-
nector on the rear wall of the 55M01 Main Unit. The
instrument requires two supply voltages: One between

+16 and +36 V DC and one between —10 and —13 V DC.

The main purpose served by the positive supply voltage

is that of providing probe current; the \vork;ng range —
and hence also the available probe power — depends on
the value of this voltage.

The 55M System may be powered either from the
55MO5 Power Pack or from external power sources
(batteries etc.).

Line Operation

When the 55M System is operated from the 55MO05
Power Pack, the output of the +35 V supply — and
hence the max. obtainable probe current — will be de-
pendent on the line voltage available (see data for
55M05 Power Pack),

1[C CONNCLLIOI DEIWEST LIE 230/MOL Mais Unie and wne
55M05 Power Pack may be made in two different ways:
(a)

The Power Pack is bolted to the Main Unit with three
non-losable screws so that it constitutes an extension of
the Main Unit cabinet. The ¢lectrical connections will
then be made simultaneously and automatically via 2
5-contact plug and socket.

()

If the 55MO05 Power Pack is to be set up physically
separate from the Main Unit, the electrical connections
are made via a cable included in the equipment package.
The two plugs at the cable ends are designed so that
they cannot be inserted the wrong way.

When the connection between the Main Unit and the
Power Pack has been made in one of the two ways de-
scribed, the next thing to do is to check if the Power
Pack is switched to your local line voltage. The two

EBEMI10

windows to the left of the ON/OFF switch indicate

the nominal range of the permissible line voltage. Should
the latter fail to agree with your local line voltage, you
should remove the rear wall of the 55M05 Power Pack
(to do so, loosen the four fixing screws). This will en-
able you to remove the red selector plug and replace it
with one of the correct type for your local line voltage.
Bracketed voltages on the selector plug indicate max.
permissible voltage fluctuarions (see also under Techni-
cal Darta). )

The free end of the instrument power cable supplied
should be fitted with a plug of the type prescribed by
your local authorities. The plug at the other end of the
cable fits into the instrument socket, from where it can
only be removed after you have pressed the white but-
ton.

The fuse holder is adjacent to the power socket; the fuse
rating is independent of the line voltage in use. It should
be 0.5 A (slow-acting).

After the power cable has been plugged in, the instru-
ment can be turned on and off with the power switch
(ON/OFF).

AN S L .zit.“joref ;(f)fxl.?lz)r‘s f:()'zu‘_»r, Taerrr the FILINCTICON
switch on the Main Unit to the STD. BY position in
order to eliminate any risk of probe damage.

If the 35M System is operated in conjunction with the
558310 OTA Srandard Bridge, the PROBE CURRENT
switch on the rear wall of the 55M05 Power Pack should
always be at NORMAL. The HIGH position will be used
only in conjunction with the 55M11 CTA Booster Adapt-
er.

Battery Operation

If the 55M System is to be operated in places where no
line voltage is available, or if it is to be used as a port-
able unit that is ready for operation at any time, stor-
age batteries or dry barteries etc. will be used as power
sources, The 55M05 Power Pack will not be required,
resulting in a considerable saving in weight.

Between +16 V and +36 V DC is required for produc-
ing the probe current.



Response signal and fre-
quency response of a
CTA to sguare-wave

™~ signal at incorrect GAIN
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f and FILTER settings.

Response signal and

frequency response of a
CTA to square-wave signal

at optimum adjustment.

Fig. 13.

into the PROBE socket, with the free cable end termi-
nated in a reliable short-circuit.

Next, the ZERO OHMS potentiometer should be set so
that the meter needle covers the red scale mark.
Replace the short-circuit with the probe and its associat-
ed support and additional cables (if used).

Thereafter set the decade resistance so that the meter
needle once more covers the red scale mark,

The resistance reading will now equal the sensor resist-
ance plus the non-compensated resistances in the probe
body, in the probe support, and in any additional cable.
These resistances must be subtracted from the decade
reading in order to find the value of the sensor resis-
tance.

Set the FUNCTION switch to STD, BY.

(52) Calculation and Adjustment of Overheating Ratio
The next thing to do is to adjust the overheating ratio a,
calculating

R—RO = a- Ro

and imcreasing the decade resistance setting bv the val-

ue R—KR .
(o]

(6) Closing the Serve Loop

Turning the FUNCTION switch to the OPERATE posi-
tiocn will close the serve loop, the probe will be heated,
and the anemometer is In operation.

The meter range switch will be in operation, too; hence

there is a choice between ranges of 1, 3, 10, or 30 V.
As long as the probe is not exposed to flow, the meter
will read the voltage V, — that is: output voltage at zero

flow velocity (approx. 2.9 V for 5um wires probes in air).

(7)  Balancing the Bridge
Adjustment of bridge balance is performed by the aid of
the square-wave generator incorporated in the 55M01

Main Unit. An oscilloscope, set to a sensitivity of approx.

0.1 V/cm, should be connected at one of the OUT
sockets.

56M10

The frequency behavior of an anemometer system can
be determined by producing a sudden change in the
velocity of the flow acting on the probe. However, since
it is difficult to produce accurately defined sudden veloc-
ity changes, it is the practice to simulate them by feed-
ing square-wave signals into the bridge.

Such a square-wave test should produce an oscilloscope
pattern showing the shortest possible impulse response
without superimposed oscillation. If this condition is
met, the bridge and servo amplifier are in optimum
alignment. ’

During the square-wave test the probe should be ex-
posed to a constant flow whose magnitude should at
least equal the maximum velocity occurring during the
measurement, If this is not possible, so that the test has
to be carried out at a lower velocity or even at zero
flow velocity, it will be necessary, on completion of the
adjustment, to reduce the amplifier gain setting until
the point is reached where the anemometer system can
also operate stably during the measurement.

To balance the bridge, proceed as follows:

(a}

1nc }JL&J\J\- SLiv Ul Do waproacad
constant flow velocity as described above.

®)

Switch on the square-wave generator (SQUARE WAVE
switch). Which of the three frequencies should be used
depends entirely on the oscilloscope pattern. The test
frequency and the oscilloscope sweep frequency should
be selected so that the pattern is easily readable and
will provide clear indications of the changes caused by
operating the controls. You may switch the frequencies
at will during the test.

()

Now stepwise increase the GAIN switch setiing until
the response signal on the oscilloscope screen shows
damped oscillations on the base line (Fig. 12). There-
after stepwise increase the HF FILTER switch serting,
This will first reduce the oscillations but as the switch
is advanced still further oscillations will appear at the
gkirts of the signal. These oscillations can be compensat-

A et all possitilc RN
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Technical Data

TYPE 55M01 MAIN UNIT

AMPLIFIER

The following data apply solely to the 55M01 Main
Unit. .
When using plug-in units with feedback via the bridge

Amplifier Gain:

the resulting sensitivity, frequency response and noise
of the system will be dependent on measuring condi-
tions, probe type, plug-in unit, etc.

GAIN Setting 1 2 3 4 5 6 7 8 9 10 11
DC Gain 215% 16500 20500 26000 31500 36500 43000 47500 53500 59000 62000 66000
AC Gain X 5% 340 440 600 800 1100 1454 1950 2550 3500 4700 6000

Gain in SHAPED operation falls, depending on
frequency, from DC gain to AC gain at the rate
of 3 dB/octave or 1.2 dB/octave, AC gain being
reached at approx. 100 kHz. (Below approx.
10 Hz, however, a slightly steeper slope than

film and wire probes and provides bridge balance
independently of velocity. Depending on connec-
tions in the plug-in unit the amplifier may be set
up to have a flat characteristic with gain equal to
AC gain (or, Specifically, with gain equal to DC

1.2 dB/octave is permitted). This secures op- gain).
timum frequency response for the system with
Typical Noniinearity of Amplifier:

The relative small-signal gain at 1 kHz has typical

dependence on DC output voltage, as specified

below (at approx. 200 (2 load).
DC
Output 30 20 10 5 2 1 0.5 0.2
Voltage
% of
Specified 98 100 98 96 94 91 87 80
Gain

Typical Max. Upper Frequency Limit:

HF FILTER Setting | 1 2 3 4 5 6

Frequency Limit kHz| 60 120 | 250 | 520| 850 | 1500
The HF FILTER is a bridged-T filter which se-
cures stability in closed-loop operation.

Typical Max. Output Voliage Swing (peak-to-peak):
At +36 V supply voltage under no-load condi-
tions,
Froguenwy, kHe 1w 10 1 30 ¢ 100 EH}UATN(;@;:%“ QUi
Voltage Swing, V 3()“[ 28 | 25 16 | 6 2 |

Max. Output Current:

{sce data for plug-in unit)

Seunsitivity During Resistance Measurement:

Approx. 1% f.s.d./m{) (with 0.8 mA probe current)

Typical Equivalent Input Noise and Ripple:

The total equivalent input noise consists of am-
plifier noise proper, ripple voltages from the Pow-
er Pack, and induced hum volrages, if any.

55M10

The amplifier input noise spectrum follows, with
approximation, the formula

R AV 200
Dpas =V By (1 + ==

Tanrinal Whitr Noidcr Spocterer (31,3
o

1.8 nV/\/Hz

Typical Hum Induced in Input:
14V g (rosuced by factor of approx. 10 i in-

iate power-supply cable 1s used).

termoed

Typical Attenuation Factor for Ripple from Positive
Supply Voltage to Amplifier Qurput:
40 dB

Typical Temperature Drift:
The total drift consists of equivalent contribu-
dons from input (AV,,) and output (AV, .0

+0.5 uv/oC
+15mv/eC

Typical Equivalent Input Drift:
Typical Equivalent Output Drift:

Typical Common Mode Rejection:
80 dB

15




SQUARE WAVE GENERATOR

Frequencies:
Approx. 0.3, 3, and 30 kHz

Rise Time:
Approx. 0.15usec

Typical Qutput Signal During Performance Test:
05V
(Square-wave signal is applied at amplifier outpur
to obtain correct testing of the system.)

PROBE PROTECTION CIRCUIT

Eleceronic circuit which cuts off bridge current instantly
in case of supply-voltage drop-vur, bridge-cirour interrups
tion, or plug-in unit removal.

The circuit controls probe-current increase during probe
cut-in and when supply voltage is applied.

It can be remotely activated via the REMOTE CONTROL
socket.

Bridge Voltage Increase During Cut-in:
Approx. 0.4 V/msec

Start Delay Time:
Approx. 1to 3 min. depending on positive supply
voltage

VOLTMETER

Used for measurement of internal and external voltages
and as balance indicator in resistance measurements.

Ranges for Internal Voltages:
30, 10, 3,and 1 V

Range for External Voltages:
10V

Accuracy:
% of f.s.d.

DECADE RESISTANCES

Range:
0-99.99 Q

Accuracy:
0.1% £3 m{2
Temperature Coefficient: <10 X 10°¢/°C

Switch Contact Resistances:
Correspond to max. 0.25 m{ probe resistance

Resolution of ZERO OHMS Potentiometer:
Corresponds to 1.7 m2 probe resistance

Range of ZERO (HMS Potentiometer:

Corresponds to 1.25 (J probe resistance

POWER SUPPLY

The 55M01 Main Unit is normally operated from the

et e © L . e )
538405 Powoor Ceoh but may De operited rom oXvrn

power sources via a 9055M2181 battery cabie.

Supply Voltages Required:
Positive DC voltage, between 16 and 36 V
Negative DC voltage, berween 10 and 13 V

Drain on Positive Supply:
200 mA + bridge current + current consumed
by plug-in unit (if any)

Drain on Negative Supply:
Max. 130 mA -

PHYSICAL DATA

Ambient Temperature Range:
0° to +45°C

Dimensions (HWD):
106 x 212 x 230 mm
(106 x 212 x 296 mm incl. of 55M05 Power
Pack)

Finish:
Pastel green and light gray enamel

Weigt:
2.9 kg

Shock:

70 g, 11 msec, 3 axes, non-operating

M



TYPE 55M05 POWER PACK

Line

Volrage:

The instrument is designed for operation on
any nominal line voltage within the ranges
100—129 and 200-259 V AC, 50—60 Hz, and
will tolerate voltage variations within the ranges
90—-138 and 180276 V.

Line voltage selection is carried out by means
of six plugs which fit into a 9-pin miniature
socket on the back of the instrument. The
proper plug is selected on a basis of the Table
below.

Nominal Range,

Plug Code No. Vaolts®) Volts

Q005A 1321 100 - 109 90 — 115
9005A1331 110 —~ 119 99 — 126
2005A134] 120 — 129 108 — 138
9005A1351 200 — 219 180 — 231
9005A1361 220 — 239 198 — 253
9005A1371 240 — 259 216 — 276

Max, Variations,

Fuse:

Maximum permissible voltage variations — that
is, deviations from the nominal voltage due to
local conditions — are listed in the Table and,
in parantheses, on the plug.

As shipped to you, the instrument is fitted
with a plug for your local line voltage. How-
ever, all plugs are available at your DISA sup-
plier.

*) If your local line voltage differs permanently from
the nowminal value, the plug should be selected

accordingly.

0.5 amp., slow-acting

Positive Supply:

Pt

Depends on PROBE CURRENT switch setting

PROBE CURRENT | Max, ocutput Max, load
Switch Setting voltage current
NORMAL 36x0.5V 0.85 A
HIGH ZO0E0.5 V i1 A

Load characteristics:

Dutine Vostage

iv;A

4.

FROBE CURRENT SWITEH NUORMAL i

20

Line voitege 250 V

Lane wortage T Y

2 PROBE CURRENY SWITCH HIGH

e
: il
H
‘ \
1 \ Line woitege 198 V
3
! |
:( - Max La:d\:
S - S— i
[s¥3 04 o5 QOB 1c 12 Laen {Amps

Dependénce o Unstatuized Pius Voitage on Load
Current. Line Voltage, and Setting ot PROBE
CURRENT Switch

(Nominal Lne Voitage Range 220G V -~ 233 Vi

Short-circuit protection:

Withstands prolonged direct short-circuit (short-
circuit current approx. 20 mA).

Typical ripple voltage at max. load:

300 mVpusg

ane vphzpe 198 V

Negative Supply:

Output voltage: 11 V 20.5 V (without load)
Max. output current: 130 mA

Output impedance: approx. 5 ()

Typical ripple voltage at max. load: 15 mVgpyg
Short-circuit protection: Withstands prolonged
short-circuit.

PHYSICAL DATA

Amb

Fiunis

ient Temperature Range:
0% to +45°C

cew LT FTXIAND

106 x 212 x 93 mm

h:

Pastel green enamel

Weight:

Shoc

3.2 kg

k:
70 g, 11 msec, 3 axes, non-operating

17
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~~~~~~~~ —Flow Velocity U in m/sec.=
Typical calibration curve for Type 55422 HorWire Probe in air flow.
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Slope of typical calibration curve for Type SSA 22 Hor-Wire Probe in air flow.
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Typical calibration curve for Type 55A80 Hot-Film Probe in air flow.
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Slope of typical calibration curve for Type S5A80 Hot-Film Probe in air flow.
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TYPE 55M10 CTA STANDARD BRIDGE

Top Resistance (Ry):
50 £

Bridge Ratio:
1:20
(Total bridge current (Ig) equal to 1.05 X probe
current (Ip)).

Sensirivity:
Vour = (Rp + Ry + R,) Ip, where
R, = Cable resistance (approx. 0.06 {}/m), and
Rp = Probe resistance.

Sewsor Currene (1)

Sensor current depends on probe tvpe and measur-

ing conditions, and is determined by calibration
(see examples of calibration curves).

Max. probe current: 0.55 A,

Depends on probe resistance and supply voltage,
and is determined from the diagram below.

bridge impedance Ry =
1
—— (R, + Ry + R},
1os P
Supply voltage is determined from Power Pack

data. Total load current is calculated as Iy + 0.2 A,
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Nax. Qutamagle Froge Power:
x | 2 = .
R, x I, 4w
Accuracy of Resistance Measurements:
%0.25% *3 m{2

Operating Current in Resistance Measurements:
0.8 mA

Probe Cable Lengths:
5 m £0.6 m (4 m and 5 m cables supplied)
20 m *3 m (with 55M85 Extension Kit)
100 m *7 m (with 55M86 Extension Kit)
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Max. Upper Frequency Limit:
Approx. 200 kHz.
Max. obtainable upper frequency limit depends
on probe type, probe cable, measuring conditions,
etc. See examples of frequency characteristics.

Typical Quepz Noise:
Qurput noise depends on feedback via the bridy
and will therefore normally be much lower than
the noise in open-loop operation.
For example:

5 im tungsien probe; 80 (Vpyyg corresponding to
(.013% rurbulence (10 kHz bandwidth, 10 m/sec air

Fuom

o 0.006 % rurbulence 110 kHz bandwidth, 3 misec wat
velocity). Values were measured at zero velocity and cor-
rected for the reduction in loop gain which takes place
when the velocity is increased.

woType S3ANLYL O 1Y mV gy corresponding

er

Amplifier Setting:
SHAPED (switching to FLAT requires switching
inside the plug-in unirt).

Output Impedance:
Approx. 10 0 (with normal feedback through
h!‘idgtf}

Mazx., Capacitive Load Without Data Reduction:

Approx. 1 nF

PHYSICAL DATA

Ambien: Temperature Range:
0° to +45°9C

Dimensions (HWD):
39 x 202 x 103 mm

Finish:
Pastel green and light gray enamel

Wez:g}:'t:
0.65 kg

Shock:
70 g, 11 msec, 3 axes, non-operating



EXAMPLES OF FREQUENCY CHARACTERISTICS
The frequency characteristics of a constant-temperature
anemometer are dependent on a large number of param-
eters such as: medium under measurement, velocity,
probe type, overheat temperature, amplifier gain and
frequency response, bridge balance, etc. Hence it is prac-
tically impossible to specify such characteristics for all
cases; however, some of the more important cases are
covered by the examples given, which show character-
istics corresponding to a specific adjustment at various
velocities. Also shown is the appearance of the square-
wave test signal corresponding 1o maximum velocity,
and it is therefore possible to reproduce the adjustment
of bridge balance. These examples could also be used as
a basis for evaluating the frequency limit of the system
from a recorded square-wave test curve, but this method
can be rather unreliable at frequencies at which the
bridge is out of balance. The characteristics shown for
low velocities could, in many cases, be improved by in-
creasing the gain of the amplifier and reducing its band-
width; however, this assumes lower maximum velocity
in order to ensure stable operation.

The measurements were made indirectly, which means
that velocity changes were simulated by electric signals
applied to the probe. Moreover, it was assumed that the
probe proper has a linearly declining characteristic with-
in the frequency range measured. For wire probes a slope
of 20 dB/decade was used; for wedge-shaped film probes
and fiber-film probes slopes used were 10.6 and 10.8
dB/decade, respectively.

Feiatoy Aongstung

These slopes were determined through measurements
within the range 3 to 30 kHz and were used with extra-
polation to higher frequencies.

No measurements were made at frequencies below ap-
prox. 100 Hz because a flat characteristic will always
be found at low frequencies in (correct) indirect mea-
surements provided that the loop gain is of reasonable
magnitude,

The indirect measuring method will not produce correct
results in certain cases although comparisons with, for
example, shock tube measurements have justified its use
{(sce DISA Information No. 6). In turbulence measure-
ments the space resolution of the probe will reduce the
maximum frequency limit to approx. 50—100 kHz.
However, higher frequency limits are desirable in order
to minimize phase shift and permit one-dimensional
measurements. For film probes for measurements in
water, bandwidth will be limited to approx. 30 kHz,
due to their guartz coating.

At velocities below approx. 1 m/sec in air, the frequen-
cy limit is restricted by a thermal boundary layer effect,
and the indirect method is inapplicable here. It applies
specially to wedge-shaped film probes that their sensitiv-
ity below approx. 0.1 Hz is approximately twice as high
as at approx. 500 Hz, there being a gradual variation
between these limits. This is due to the fact that veloc-
ity variations affect the film, not only directly but also
indirectly on the back of the film, through the probe
body. Only the direct method is usable for measuring
this effect, and the characteristics listed do not allow
for this fact. The effect is independent of the Anemom-
eter’s servo control.
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1. Steep rise of ap-
plied test voltage
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Oscillations caused by
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bandwidth

Fig. 11. Response signal of a CTA to square-wave im-
pulse.

{c)
Using a screwdriver, set the ZERO OHMS potentiometer
so that the meter needle covers the red mid-scale mark.

NOTE: When special-purpose probes are operated with
cables of 20 meters or 100 meters, it may be found
that the control range of the ZERO OHMS potentiom-

eter is not large enough, so that the meter needle cannot
be made to cover the red scale mark. A modified pro-

cedure for this case is described in connection with (5)
under (4a) and (5a).

d)

Replace the short-circuit with the probe to be used.

This will cause the meter reading to go below zero.
NOTE: Should the meter needle nevertheless go all

the way to the right, it is likely that the bridge arm con-
nected to the PROBE socket is broken due to a defec-
tive probe.

©_.

meter needle again covers the red scale mark. The best
way to do this is first to increase the left decade step-
wise from zero until the meter needle suddenly goes to
the opposite scale end. Then turn the decade one step
backwards and repeat the procedure with the next de-
cade, etc. As the last decade is advanced stepwise, the
meter needle should only move slightly to the right at
each step. The decade should now be set at the value
that will bring the meter needle closest to the red mark.
(6

Now reduce the decade resistance setting by an amount
corresponding to the probe-lead resistance. This will
once again cause the meter reading to change.

THE VALUE INDICATED BY THE DECADE SETTING
IS THE SENSOR RESISTANCE AT THE EXISTING
ROOM TEMPERATURE (IN OHMS).

By interpolating on the meter scale the resistance value
can be read to an accuracy that is one place better than
that obrained by reading the decade resistance.

. K o [PPSR VIR SEREUR I SRS S
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Fig. 12

®)

Adjust the ZERO OHMS potentiometer so that the
meter needle returns to the red mark.

with these adjustments completed, all sensor lead resis-
tances are compensated.

If this cannot be accomplished because the range

covered by the ZERO OHMS potentiometer is inadequate
proceed according to the “Modified Procedure” described
in connection with (5) under (#a) and (5a).

Set the FUNCTION switch to STD. BY.

(5) Calculation and Adjustment of Overbeating Ratio
The constant-temperature anemometer employs a sensor
which is kept at a preselected excess temperature by
mieans of an electronic control circuit. The excess tem-
perature is defined by the so-called overheating ratio

R—R
o
R

0

a=

(R = sensor hot resistance, R = sensor cold resistance
at ambient temperature).

SGitous Arert Eemimcimitoe iy LEides e fea membeasleneed e o

lows:

R = R0(1+a)

The decade resistance should be set at this value. When
the FUNCTION switch is subsequently turned to OP-
ERATE, the calculated overheating ratio will be provid-
ed automatically.

MODIFIED PROCEDURE

(4a) Measurement of Sensor Resistance

If the range covered by the ZERO OHMS potentiom-
eter is too small, it will not be possible to compensate
for the total lead resistance. It will then be necessary

to partly take the lead resistance into account when cal-
culating and adjusting the overhearting ratio.

In that case only the normal probe cable (normally

5 meters, 20 meters, or 100 meters) should be plugged

35MTO




Fig. 8. The fuses in the battery cable,

The other supply voltage operates some electronic cir-
cuits which require between —10 V and —13 V DC at
approx. 130 mA. Because of the limited load, this sup-
ply voltage can be provided easily by connecting a few
dry cells in series.

The power sources should be connected to the 55M01
Main Unit via the battery cable. The plug goes into the
connector on the rear wall of the Main Unit (it cannot
be inserted the wrong way).

The power sources should be provided with cables and
banana plugs, which should be inserted in the connector
socket firted to the battery cable.

The connector socket comprises three banana jacks and
one BNC coaxial socket, the last-mentioned being in-
tended for the remote control lead. The system is ground-
ed through the outer conductor of the BNC socket. The
banana jacks are color coded as follows: Red, for posi-
tive voltage. Green, for negative voltage. Black, for the
common zero potential of the two power sources.

The connector socket also contains two fuses which
protect the instrument against unintentional polarity

hhhhhh PO SR SRV SV ST G S
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after removal of the four screws which hold the plate
carrying the banana jacks and BNC socket. The fuses
are located on a small circuit board below the jacks and
socket (Fig. 8).

In this case, too, it applies that the FUNCTION switch
on the Main Unit should be set to STD. BY before the
supply voltages are connected, so as to avoid damage to
the probe.

A good ground connection is extremely important in
measurements in water and in other conducting liquids;
otherwise there is a risk that the probe may be destroyed!

Ground Connection

A probe will be destroyed if excessive voltage is present
between it and the conducting medium as this will
cause the thin protective quartz coating to be broken.
This hazard can be eliminated by carefully grounding
both the 55M System and the flow medium and con-

io

necting the 55M System to the flow medium electri-
cally. In line operation the 55M System will as a rule be
grounded via the “third” (safety) conductor of the line
cable (Fig. 9).

All plug-and-socket connections under water must be
sealed carefully (rubber hoses, silicon grease etc.). Any
ingress of water will tend to cause unstable operating
conditions. which might likewise result in the destruc-
tion of the probe.

It is important that the probe body be insulated from
ground (in measurements in gases and liquids)

as a direct short-circuit between both ends of the probe
cable shielding can introduce unstability in the system
(the unavoidable short-circuit through the water is not
to be considered as a direct short-circuit).

Occasionally a ripple voltage between the ground points
may cause a flow of current through the probe cable
shiclding that will interfere with the measurement. An
attempt may then be made to ground the probe body
directly; however, this requires that the ground con-
nection of the 55M System (and the ground connections

RO

crmeiliness inmmtrmimente in the setup) be broken

P o
(Fig. 10).

OPERATING PROCEDURE

(1) Selecting and Installing Cable Compensation Units
First, check that the probe cable length indicated in the
CABLE LENGTH window of the 55M10 Standard
Bridge is suited for the measurement to be carried out
(5 meters, 20 meters, or 100 meters). If it is, select a
cable of the proper length; if it is not, replace the

Cable Compensation Unit accordingly.

This requires removal of the bottom plate of the cab-
inet of the 55M10 Standard Bridge. To do this, loosen
the two retaining screws, then pull the Cable Compensa-
tion Unit upwards and out, thereby breaking the elec-
trical plug-and-socket connection. This requires that the
two CABLE COMPENSATION L and Q adjustment
screws have been screwed so far into the Cable Compen-

SHMIG
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Fig. 9.

sation Unit that the guide bushings of the Standard
Bridge will not obstruct their passage when the unit is
pulled out.

The Cable Compensation Unit required for the probe
cable length to be used may now be installed. Bolt the
cabinet plate into place and thereafter slide the Standard

Bridge into the Main Unit. When the plug-in unit is prop-.

erly in place, both plug-in holders will snap upwards.

(2)  Initial Settings of Controls

Before first applying power to the setup after the Main
Unit, Bridge, cables, probe etc. have been connected up
the controls should be set as described below. This ini-
tial procedure need not be repeated once the setup has
been tuned up. Thereafter it is only necessary to set
the FUNCTION switch to STD. BY before removing
power from the equipment. After power has been re-
applied, the setup will be ready for operation when,
after sufficient warm-up time has been aliowed, the
FUNCTION switch is set to OPERATE

SQUARE WAVE: OFF
HE TILTER: 1
VOLTS: 1
FUNCTION: STD. BY
PROBE TYPE: depending on probe type
GAIN: 1

Decade resistance:  00.00

(3)  Applying Power

When power has been applied, the POWER ON pilot
lamp on the Main Unit front panel will show light.

The meter will first deflect to the left, to below zero.
If the instrument was cold when power was applied, the
meter needle will after approx. 90 secconds move slowly
to the right, indicating that the various internal circuits
are ready for operation. If the setup was in operation a
short time previously, this time will be correspondingly
shorter.

Before beginning any measurement the instrument
should be allowed to warm up for at least 15 minutcs.

556M10

Fig. 10,

Temperature balance will be reached after approx. two
hours’ operation at constant load (that is: with the
probe current turned on). The length of the warm-up
time should be chosen on a basis of how much drift
can be tolerated.

(4) Measurement of Sensor Resistance

When the probe is plugged into the PROBE socket, a
lwad resistance is introduced in the actve arm of the

bridge, in addition to the sensor resistance. The sensor
lead resistance depends on the probe type and on the
various types of connection that are possible with it. It
is composed of the resistance of the probe cable used,
the resistance of the probe support, and the resistance
of the leads in the probe body (between the points of
connection and the sensor wire or film). The last-men-
tioned resistance is stated on the probe test card; for
cable-equipped probes this cable resistance is included

in the figure.

(2)

Plug the probe cable to be used into the PROBE socket.
When using cable-cquipped probes, 1he tree end of the
probe cable which has just been plugged into the PROBE
socket should be terminated in a reliable short-circuit.
If 2 probe is used which connects to the probe cable
throush a probe support, the support should be connect
ed to the free end of the cable and thereafter short-cir-
cuited (with a shorting probe if possible),

If the probe to be used is 1o be soldered to the support,
the resistance of the probe support should be measured
and the probe thereafter soldered to the support. The
probe may now be regarded as a cablé-equipped probe,
and the lead resistance will then be the sum of the
probe support resistance and the resistance value stated
on the probe test card,

(b)

Now turn the FUNCTION switch to the RES. MEAS po-
sition. This should cause a change in meter reading.
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