APPENDIX - ¥
MEASURING INSTRUMENTS,

I.E. 510, I,E.520, I.E.560

Iy



STRAIN INDICATOR
I, Ea 520



INTRODUCTION,

IRt Strain Indicator i1s a completely gilicon transistoriged
compact and portable readout instrument degigned for stable and
dynamic strain measurements by means of gtrain gauges arranged in
quarter, half and full bridge networks. Strain gauges of 120, 00
or 600 ohms registance can be employed for measurement, The ‘
ingtrument provides highly accurate and reliable readings of statiec
strain value directly on meter, unaffected by any change in supply
voltage, Output corrésponding to dynamic strain is also avallable

for oscillographic recording and such other purposes.

Uging resistance gtrain gauges bonded to a member under gtudy,
strain resulting from stregses of a few pounds/inch2 (kg/cm2 )
upwards can be meagured. By bonding strain gauges at sﬁitable
places on machineg or structureg, direct indication can be obbained
in units of torque, load, presgure or any other strain producing
physical quantity by calibration with known inputs. This ingtrument
has a very wide range of application in the indugtrial field of
mechanical snd civil engineering, mining, spimning, ship snd air-

craft building etec, ;
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Range

Accuracy
Input configurations

Regigtance of
Strain Gauges

Bridge excitation

Gauge factor
adjustment

Indication

‘Recorder output

Calibration
Power supply.

Dimengion

Weight

(2)

SPECIFICATIONS,

-

: O to + 2000 and + 1000 microstrains in 4

-

&%

[ 1]

a8

*

L 2

.

steps for types 500 and 510 respectively.

Microstrain Meter dial MICROSTRAIN
Switch set range , . per=gcale
at pogition MICROSTRAIN divigion.
200/500 0 to #+ 200/500 A/10
500/1000 0 to + 500/1000 10/20
1000/5000 0 to + 1000/5000 20/100
2000/10000 0 to * 2000/10000 40/200

& 1% of full scale or better

1, 2 and 4 arm strain gauge networks.

120, 300 and 600 ohms.

Approximately 4.5 volts d.c. stsbiliged
(varisble)

3

2 to 4 continuous.

114 mm dial Centre zerc rectangular panel
meter. .

2,0 millivc;lts/lo nicrostrains across
1000 ohms nomineal,

Internal

230 voltsy; 50 Hz A.C. mains -
Battery operated instrument on request.

35 X 15 X 18 ® cus.
5 kgs. nominsgl,

*HEENGne
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CONTROLS

1, BRIDGE Selector (3 pogition switch SW1) (Ref, fig.l) j

Position 4

Pogition 2

Pogition 1

2, GAUGE RESISTANCE

Pogition 120

Pogltion 300

Pogition 600

-
.

.

L 13

4 active arms bridge 1s connected to INPUT
términals 1,2,3,4 and earth

2 active arms bridge is.connected agross
input termina}s, 1,2,3 and earth

1 active arm 1s connected across the input
terminagls 2,3 and earth o

SELECTOR (3 position rotary switch .SW2)

¥hen the switch SWl is in position 2.or 1, the sppropriate §
internal resistors corresponding to INPOT straingsuge resigtance
cen be gelected by this switch to complete the bridge. . ,

»
*

E 2 J

as

The standard resistances of 120 ohms :
complete the bridge network, , ;

300 ohms redlstances complete the bridge
network,

600 ohms resigtances complete the bridge
network,

3, FUNCTION SELECTOR (Rotary gwitch SW3 - five pogsition)

Pogition Zero

Pogition GF,

Pogition READ

Position CAL

Pogsition REC

ST SRR R, -

H

"

»”

The ap émplifier input is short circuited,
&% ZERO potentiometer hag to be adjusted
until the meter reads zero,

The lower scale of the meter (marked in green/
red) reads the gauge factor, G.F,potentio~
meter has to be adjusted until +the meber
reads the required gsmuge factor,

The amplifier input is connected to the output
of bridge. BAL potentiometer has to be
adjugted until the meter reads zero snd actual
microgtrains is read on panel,

The internal ¢alibration resigtor is gwitched
across one of the arms of bridge., Adjust CAL
potentiometer until the meter reads full N
scale when G, F, adjusted for 2 and with the
MICROSIRAIN switch SW 4 in 200/500,

The meter is cut off and the snslogue signal !
is avallahle across RECORDER terminals. '
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MICROSTRAINS Range Selector '(Fpur position Rotary Switch SW 4)

" Pogition 200/500 The meter reads + 200/500° microstrains.

Pogition 500/1000 The moter reads # 500/1000 % microstralns full

scale,
" Position 1000/ The meter reads # 1000/5000 microstrains
5000 full scale.
Position 2000/ The mebter reads 2 2000/10000 microstrains full
10000 scale,

S

G

Te

8.

9.

10,

11,

ZERO Potentiometer P3: To be adjusted till the meter reads zero
vinen the FUNCTION switch SW3 is in 'ZEROY,

G.F.Pot:ent;lometer P1':t To be adjusted till the meter veads the
required gauge factor when the FUNCTION
gwitch SW3 ig in G.F,

BAL Potentiometer PS5 : To be adjusted until the meter reads
' zero when the switches SWl snd 8W3 are in
appropriate positions and SWS is in position
'READ' to balance the bridge for inherent
~ unbalance,

CAB Potentlometer P4: To be adjusted until the meter reads full
gcale vhen G,1. is get at 2 and W3 is in
position CAL znd SHW4 in 500,

INFUT terminals Strain gauge bridge is to be connected to
1,2,344 these terminals (as in fig.l1l)

RECORDER terminals Analogue output is avallahle across these
terminals when the switch SW3 ig in 'REC!

INDICATING METER : Indicates strain in four ranges and geuge
(Panel nmeter M) factor.

MAINS-0N SW5
(Toggle Switch)

..

te

To switch 'ON' the Ingtrument.

ae

Indicates vhebher the ingktrument is 'ON' or

Indicator 1lam
g) tOFE,

(jewel lamp L

Fuse (500m4 250V): The protection fuse lg at the rear gide of
the instrument,
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4.

5.

6.
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OPERATING INSTRUCTIONS,

Observe if the pointer of the meter coincides with zero 'Ot

If not, adjust to zero with screw-driveryeontrol provided on

the meter.

Connect the Strain‘gauge‘ to the bridge INPUT terminals of
the instrument, Connections of full, half or quarter bridge
to be made ag in fig, 1, The ground wire or shield of the
connécting cable to be connected to Ground terminsl marked
Turn the 'BRIDGE!' gwitch to appropriabe position depeﬁding cn
bridge configuration connected to INPUT terminsdls,

for frll bridge pocition 4

for half bridge pogition 2

for quarter bridge  position 1
Turn the 'GAUGE RES' gwitch to the resistance of the strain
gauge uged.
Turn the 'FUNCTION' Switch to zero and "MICI%OSTBAIN" Switeh %o
1500,
Plug the Maing cord to the 220 volts s.c. supply and switch
ON the instrument (Green wire in power cord to be earthed
separately if two pin plug is used.
Aﬁjust the 'CERO' potentiometer such that the meter reads zero.
Allow the instrument to warm up for ten ﬁinutes. '
Readjust the '4ERO' for zero in the meter if 1t is changed,
Turn the 'FUNCTION!' switeh to *G.F.!. Adjust 'G,F.! potentlo-
meter until the meter reads 2 in lower scale (marked in black

vhich is equivalent to 4,5 volts bridge excitation voltage)

R e T R i L U e S



11,

12,

13

14,

{6)

Turn the 'FUNCTION' switch to 'READ', Adjust 'BAL' Potentlo-
meter until the meter reads zero. -

rurn the 'FUNCTION' gwiteh to 'CAL', Adjust 'CAL? pétentiometer
R until the meter reads full scale,

Turn the 'FUNCITIQN' gwiteh SW3 to 'READ'. Now' the instrument

is c¢slibrated tcvread straln values with strain gauge 65

gauge factor 2 as follows. |

200/800 nicrostraing in pogition 200/500 of SW4

500/1000 microstraing ir position 500/100C of B4

1000/5000 microstraine in position 1000/5000 of SW4
2000/10000 microstraing in position 2000/10000 of SW4,

For other geuge factors, turn tFUNCTION' gswiteh SW3 to G.F,
and adjust the G.F,potentiometer until the meter needle
reads the required gauge factor bebtween 2 and 4 in the lower
secale,

Turn the 'FUNCTION' switch to 'READ', Wow the ingtrument is

calibrated to read gtrain values usging the strain gouges of

. the szet gauge factor,

If recording oscillograph or ogelllogcope ig to be used, connect
them to the output terminals T1l, T2, RECORD and turn the

tTUNCTION gwiteh %o position REC,
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DIGITAL STRAIN INDICATCR
TYPE - 520,
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DIGITAL STRAIN INDICATOR |
TYPE = 520 ;

INTRODUCTION 3=

Digital Strain Indicator Type 520 has many significant
new featureg which make it one of the most practical strain
Indicators available, 4, F. Generator excites the Strain gauge.

and drives the phase demodulator circuit.

Degigned for gimple, fast and dependable operation, the
type 520 may be used with most commercially availsble strain gauges |
in 1, 2 or 4 arm networks, It also provides direct indication of §
measured variables when used with trsngducers having bonded or y
unbonded strain gauges, The digital read out on the calibrgted ten
turn dial and a gtep swifch eliminates interpolation and parallex
errors. Recorder terminals are provided for low level.dynamic strain
recording or observation, Wider gauge factor and gauge resistance :
ranges, printed circults with all gilicon transistors, portsbility %
and highly stsble power supply improve performance, simplify operatiqn?
and agsure long trouble free service., The instrument operates on }

230 Volts 50 Hz,, Single Phase A.C.

e s

Usging resistance strain gsuges bonded to a member under

AT P o

study, strailn resulting from stresses of a few paunds/incha(Kg,/anb

upwards can be measured, By bonding strain gouges at gsuitable placesg

g U SRS VU S S %, B o T B M e S e Rl b v C o B ETa e B o e ai
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on machines or gtructures, Adirect indication can be obtained in
units® or tordque, load, pregsure or any other strain producting
physical quantity by calibration with known inputs. Tnis instrument
has a very wide range of application in the Indugtrial i‘iéld of
Mechanical & Civil Engineering, Mining, Spimning, Ship ;nd AMreraft
building ete,

SPECIFICATIONS
Total Indicator Range = .+ 5,000 microstrainsg or 10,000

microgtrains,
Accuracy - 3G of fullscsle divislon
Readibility = Less than 2 microstrains
Linearity | - + 1% '
Input ‘= 1, 2 or 4 arm strain gauge network,
Inﬁﬁt terminals = Colour cwded terminals.
Geuge factor range - 2 to 4

Gauge resistancé range = 120 ohmg, 300 ohms and 600 ohms.,

Calibration S Intemal_ )
Recorder terminasl - Dynamic strain ) + 100 microstraing
range )2 1%

« Linearity - ‘1% full range

- Qutput -~ + 160V acrogs
1000 ohms for
100 microng.

I+

Freéquency ) "= p,c. to 200 Hz,
responsé )

Bridge excitation - 2 Volts, 1000 Hz(nominsal)
-Power Supply -~ 230 Volts 50 Hz. + 104 A,C.MAINS

fean
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CONTROLS

1, 'BRIDGE!' Selector (3 position Rotary Switch SWL)

Position t4¢ = 4 getive arms bridge igs connecteci. to INPUT
terminals 1,2,3,4 and earth,
Pogition '2! - 2 active arms bridge is cannected to INPUT
terminals 1,2,3 and earth,
Pogition t1? = 1 active arm bridge is connected to INPUT
- terminals 2,3, and earth,
2, 'GAUGE RES' Selector (3 position Rotary Switch SW2) - to be set
to the proper Gauge Reglstance Pogition when operating on 2 or

1 arm bridge configumation.

Position 1'120! -~ Precision 120 ohms Resistors complete the
bridge network,

Pogition 300! - Precision SQO ohms Resistors completes the
bridge network,

Pogition '600! -~ Precigion 600 ohms Registors complete the

bridge network,

3, 'FUNCTIONt gelector (4 position Rotary Switch SW3)
Position 'BAL? - Meter reading is adjusted to miniumm when
no gtrain is applied on the bridge by using
C-BAL control.-
Pogition 'READ!? - Meter reading ls adjusted to zero by using
R=-BAL control,-



4

Position 'CAL'

Pogition tREC!

e i

4

= The internal calibration Reglstor (equi= v
valent to 100 microstrains at G.F.2) ig ‘
switched across one of the érms of bridge ?
go that the meter reads for 100 microstrains

- The meter is cut off to-obtain analogue .
output at the recorder terminals for
Ogcillograph ete,

MIGROSTRAINS: (ten turn potentiometer) : The meter reading ig

adjusted to m zero when position of FUNCTION Switch is in READ :

after applylng the Stmain on the bridge.

MICROSTRAINS x 1000 (11 position Rotary Switch SWA): Graduated from

0 to 10, Compensating gsignsl equivalent to 0 to 10 x ].03 Micro=- [1
strains is geﬁerated in steps of 1000 Microstrains.
¢ = BAL : Meter reading is adjusted to minimum when FUNCTION

. Switch is in pogition 'BAL' and no strain is

applied on the bridge., .

R = BAL (Potentiometer) : Meter reading is adjusted to zero

uging this control with the FUNCTION gwitch in
pogition READ when no strain is applied on the bridge.

'INPUT' Terminals (1,2,3,4 and earth) : Strain gauge bridge ig'"

to be connected to these terminals, -

'RECORDER' Terminsls (Anslogue output i¢ avsilable across these '

terminalg when FUNCTION Switch-is in position REC,

o e regs
TaPLE
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MAINS/ON (Toggle Switch SWS5): To gwitch on the ingtrument.,
Neon Lamp : Indicates whether the instrument is ON/OFF,
FUSE (500 ma 250V) : Provided at the rear panel for protection of

the instrument,
REAR PANBEL

1, Bridge 'SEL!' 3 (3 position rotary switches)

2. Gauge RES SEL : (3 position rotary switch)

3, 'INPUT' (Terminals) : 1,2,3,4,

4, 'RECORDER' (Termingl) 3 Anslogue output,

‘5., FUSE (500 ma 230V) provided for the pretection of the instrument,

OPERATION,

1, Adjust the Mechanical Zero of the meter by operating the Screw

Driver control provided on the meter,

2. Connect the Strain gauge bridge to the INPUT terminsls as shown
in Fig.1(b). The shield of the Bridge cable should be connected

to the terminal marked,

3., Turn the 'BRIDGE SEL' gwiteh to the appropriate position depending

on the Bridge configuration,

For 4 arm (full) bridge = Pogition 4
For 2 arm (half) bridge = Pogition 2

Yor 1 arm (Quarter) bridge-Position 1

4, (In position 2 and 1, precision stsndard Resistors ingide the

instrument provide rest of the arms\of the bridee,)



(@

5, Turn the 'GAUGE' RES' Switch to the resistence of the strain

gauge used,

6, Set the G,F,Potentiometer to read O. This corresponds to a GF of 2.
(Look to the table provided for other G.P.settings).

7. Plug the Mains cord to 230 V 80 Hz Single phage A.C.Maing and
Switch ON the ingtrument by operating MAINS/ON Switch. (Green wire
of the power cord should be earthed separately, if a 2 pin plug is

used) .

8, Slide the Function Switeh to BAL and MICROSTRAINS x 1000 gwitch
to pogition 5 and MICROSTRAINS Digl to position 550,

9, ®Bkbdjust C~BAL and R=-BAL gimultaneougly uwntil the meter reads
towards zero,
10, Slide the Function switch to pOSitioh READ and adjust R-BAL wntil

the meter reads zero,

11, glide the FUNCTION gwitch to BAL and readjust C-BAL wmtil the

meter reads towards zero.

]2; glide the FUNCTION gwitch to pogition READ and adjust R-BAL wntil
the meter reads zero, (10 snd 11l should be repeated until minimum :
possible reading in meter is achieved when FUNCTION gwitch is at
BAL), Noté down the reading on MICROSTRAINS x 1000 gwitch and
MICROSTIRAINGS Digl which is 5500 micfostralns. |

13, Slide the Function switch to @AL, Now the meter reads correspon-~

ding to 100 microstraing. ddjust the MICROSTRAIN dial until the



(7)

meter reads zero, Note down the dial reading. The difference
between the readings taken in 12 and 13 ghould read 100 micro-

straing within the adcuracy claimed, .
14, Adjust the G,F,Potentiometer to the redulred value.

15. Slidet the Function Switch to READ and adjust R-BAL wntil the
meter reads zero, Read the initial value on the dial which ig
5500 micro~gstrains., Now the instrument is ready for measuring

microgtrain values, .

On application of straln to the strain gauge bridge the»resultant
output voltage will be in phage with gtrain in compresgion or
tension and hence the meter pointer deflects to one gide., Balance
out this voltage wmtil the meter reads zero by MICROSTRAIN Dial
and MICROSTRAIN x 1000 Switch. Read the final resading of the
MICROSTRAIN Dial and MICROSTRAIN x 1000 gwitch.

The strain produced is the difference between initisl and final
reading of the MICROSTRAIN dial and MICROSTRAIN x 1000 switch,

NOTE : While using Quarter bridge, the temperature effects may
appear, since there is no external compengating Strain gauge
and hence the stability of the readings depends on the strain

gauge used,

If the strain to be-measured is more than 4500 Microstraing the .
dial reading can be set at any convenient vslue so that the
measurement cazn be made éecurately and the R=BAL has to be

adjusted correspondingly.
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IEN CHANNEL SWITCHING BALANCING

AND CALIBRATION UNIT TYPE=560




THE CHANNEL SWITCHING BALANCING AND CALIBRATION UNIT ¢
| ¢ TYEB - 560 .. -

S

INTROEHCTxéﬁ.;/5/

= Type 560 Ten Channel Switching and Balancing Unit provides
manual suﬁéchlng and bal ancing for both resistance and qapacitance
cf Straqugauge bridge networks, The Unit ig uged where gseveral
readings must he taken on each group of strain gsuge bridge networks
and where the time factor is important because of economy, availas~
bility of testing facilities, ambient temperature variation and
creep; The Type 580 Ten channel switching and balancing wnit is
‘uged with "IEM Digitéi Strain Indicator Type 520, The output from
each bridge is brought to a common terminal through a2 10 way rotary

switch vwhich selects each channel at a time,

The primary advantages of this Instrument are the high
repeatabllity due to low switch contact resistance, Individual
gauge bridge balancing, provision for full and half bridge

gonfigurations, accommodation for various gauge resistance.

SPECIFICATIONS

Input ¢ 2 and 4 arm Strain gauges or Straln gauge
Transducers,

Nunber of chsnnels : Ten

Gauge Registance %+ 120, 300, 600 ohms.

Any gauge that the Strain measuring bridge

L 2]

Gauge factor

¢an handle,

e



(2)

Dimengion

*

550 x 250 x 150 mm

Power requirement ¢ Unit is entirely passive,

CONTROL S,

o FRONT PANEL:~

1, CHANNEL SELECTOR (11 position Rotary 3witch SW1)
Position 'OFF! ‘= The '"OUTPUR gocket ig connected to the
binding terminals &, B, C and D on the

rear panel,

Position '1 to 10'~ The 'OUTPUT* socket is comnnected to the
selected bridge through the selected

socket on the rear penel,

2, 'OUTPUT®* (8 pin socket) $he Strain Indicator is connected to
this socket, The excitation Voltage is fed
through inlets ONE and TWO, And the output
of the selected bridge is comnected to the
Strain Indicator through inlets THREE and
FOUR,

3., 'B~BALANCE' (10 Nos. Ten turn Potentiometers Rl to R10)
These are pro&ided to correct the inherent
unbal ance in the bridges connected. To be
adjusted wntil the meter on the Strain
Indicator reads *Zero! when the 'FUNCTION!
switch of the Strain Indicetor is in
position 'READ?,



€

4, 'C-BALANCE* (10 Nos., Single turn Potentiometers R11 to R20) -

II.

1, 'INPU™M (10 Nos. 8 pin sockets) = These are provided to comnect ]

1.

2e

3.

4.

5,

%,
U _asene - on

X bonarn

- Thege are provided to compensate for the %
capacitance inbalance in the ‘bridges connécted.i
To be adjusted wntil the meter on the Strain :
Indicator reads towards zero when the ’FUNCTIGN'
switeh of the Straln indieator ls in position

'BALY,

REAR PANELs~-

- Strain gauge bridge networks to the wnit, The ;
Strain gauge bridges are to bhe connected to f
the free end of cables supplied as shown in

the dlsgrem 3 and plugged in to the gockets,

OPERATI ON,

Set the Strain Indicator type 520 independently uging a strain f
gauge bridge until operation 14 of the Strain Indicstor type & m
520, | |

Connect the Strain gauge bridges to the free end of input cables %
as shown in figure 2a or 2b. ‘ ‘ ] | %
Plug the input cableg to the 'INPUT' Sockets by ﬁsing the \ :
gonnectorg provided, T . . :
Keep the Strain Indicator OFF and remove the bridge connected to
the Strain Indicator without disturbing other controls.

Connect the output cable to the Strain Indicator terminals asin
fig.20 and plug the other end of the cable to the ‘GUTPUT'socket.

- e o S 4 e e e o e B i B R s B whease s 3 e TescTu e Sl SE s RO — ke
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7.

8e

2.

10..

11,

@

Select’the channel reduired by operating the 'CHANNEL SELECTOR!
awiteh SW1,

Set 14 - 2% toggle switch SW2 in the appropriate position
depending on the gtrain gsuge network gselected by the 'CHANNEL
SBLBGTOR! Switch SWL,

Put LON' the Strain Indicator and keep the 'BRIDGE!' switch in’

position 14!,

Adjust 'R-BALANCE' and C-BALANCE! potentiometers of the channel
selected mtil the meter reads towards zero keeping the .

IFUNCTION' switch of Strain Indicator at position 'BALS,

Adjust 'R-BALANCE!' potentiometer of the channel selected wntil
the meter reads zero keeping the 'FUNCTION'* gwitch of Strain
Indicator at position 'READ!,

Repeat operation 9 and 10 at leagt two times to get a minimum
reading of the meter when the 'FUNCTION! gwitch of the Strain

Indicator is in posglition 'BALY,

Set the 'FUNCTION' gwitch of the Strain Indicator to position
'READ' snd adjust 'R-BALANCE' for the meter to read zero. Now

the chennel is ready for meggurement,

Note: The A, B, C, D terminals provided on the rear panel of the

ingtrument is to be uged only to couple another Ten Chaunel

unit and not for other purposes.
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