BULLETIN 370F

Models 701 & 711 Strain Gage Conditioners
With Unmatched Performance and Productivity

MENU VIEW TEST

Superb Instruments for load cells, scales, pressure sensors, accelerometers, reaction, slip ring and rotary transformer torquemeters

I rock solid readings unaffected by thermal and galvanic voltages

I 2000 samples/sec./channel, 0.5 to 5 mV/V and high noise immunity

I 6 digit engineering unit display with legends and 0.01% resolution

I 7 pole antialias filter and 4 pole digital filters with 10X oversampling
I real-time cross channel calculations and math operations

I 20 built-in data acquisition and control functions

I RS232, RS422 or RS485 serial communication

I user assignable logic inputs and outputs

I auto-scaled £5V and/or =10V analog outputs

1

These instruments are full featured strain gage condition-
er/readouts; the Model 70! handles one and the Model 711
handles two transducers. Both provide fast, accurate data
for each channel. What's more, 20 of the most useful process-
ing functions and 26 real-time digital calculations are built in.
Their use converts the Model 701/711 into powerful production
and performance test analyzers with easily configured
characteristics. You needn’t write code or add hardware to be
up-and-running a productive test.

The alphanumeric display can publish measured and computed
data, units of measure and test status. During setup, it
guides you with English language prompts. There are no
manual adjustments. Calibration is simple; enter the sensor
full scale in engineering units and auto-cal takes over. It
provides 0.01% resolution and 5V and/or 10V analog
outputs at the sensor full scale. The keyboard accesses
measured data, derived data, stored data, limit status,
and/or 1/0 status without test disruption. Password protec-
tion of user set values may be invoked, when needed.

no pots, batteries, fans, maintenance, or external power supplies

Signal conditioning has the advantages of ac carriers with the
operating simplicity of dc. Microprocessors eliminate manual
adjustments yet provide true ac null balance. As a result, the
instrument is easy to use, has superior noise immunity, is

unaffected by thermal and galvanic voltages and offers high
sensitivity. Use it with either directly wir r transformer

coupled sensors

Select either RS232, RS422, or RS485 communications to
remotely acquire data, and setup and control the instrument
modes. Input actions and output events can be controlled by
user configurable logic 1/0’s. When used in its’ State Mode,
Event Driven Tests can be done. That is, the Instrument
setup automatically changes as the test moves between
states; up to 8 states are possible — see AN7000 for details.

Included software remotely controls all instrument functions
from a Windows based PC. It displays, plots and saves real-
time data, does X-Y plots, and will also save and download the
instruments setup parameters.
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Model 701/711 Specifications

Transducer(s)
TP e Any 80 to 2000Q) strain gage transducer, directly wired or transformer coupled.
CONNECHIONS ...t e e b e s e s e e s st e sb e e s be e s e saee e neesenas Provision for 4, 6, or 7 wire circuits.
Maximum Cable Length. ... 500ft for transducer impedance 2100Q and 200ft for transducer impedance <100Q.
Transducer EXCItation........ccciiiiiiiiiiee e 3Vrms, 3030Hz + 0.01% sine wave. Regulated, and short circuit protected.
Input
SENSIIVILY ... 0.5 to 5mV/V with 50% overrange; automatically scaled.
[ g oT=To F=a TS TSP RPRRPRI 100MQ in parallel with 33pF.
Automatic Null Range
IN-Phase Signals..........ccocieiiiiiiiiiie e +10% of Full Scale (with 50% overrange), +60% of Full Scale (with 0% overrange).
QUAAIETUIE SIGNAIS ...ttt ettt etttk h e bt e bt b e e a et et £ e et e bt e b e e se e s e e R e e e s e b e eh e e et eh e e bt e R e e e Rt ettt e enee +1mV/V.
AULO CaliDration .....ooeeiiiiieeee e e Dual polarity shunt calibration with provision for CAL resistor feedback.
Spurious Signal Rejection.... ...60Hz: 120dB common mode, 100dB normal mode. Carrier quadrature: 60dB.
N QL= LT T = TSRS 200Hz, 7 pole Bessel response filter.
Low Pass Filtering ...... ...4 pole Bessel response digital filters with 11 cutoff frequencies from 0.1 to 200Hz in 1-2-5 steps.
SigNal-to-NOISE RAtO .......o.oerececeeeeeeeeeeeeee e @ 1mV/V F.S.: 86/76/66/62dB with 1/10/100/200Hz filters.
@ 5mV/V F.S.: 86/80/72/66dB with 1/10/100/200Hz filters.
LTS 1T o o PP PORRP PSR 0.01% of Full Scale.
OVETall ACCUTACY (At 77 F/25°C)...uiuiiiieeeieieieieeeet ettt ettt b et s et a et e s e se st e s ee s e b et enes e e e s s s senens 0.02% of Full Scale, worst case.
Temperature Effects.......cociiiiiiii Zero: +0.001% of Full Scale/°F (max); Span: +0.001% of Full Scale/ °F (max).
Display
TYPE oot 2 line by 16 alphanumeric characters, each 0.2” wide by 0.3” high. Backlit LCD with adjustable contrast.
i Select either 2 Channels, 1 Channel with Limit Status, or 1 Channel with I/O Status.
Data DiSPlayed...........eiiiieiieiiie et Select from Current, Max, Min, Spread, Held data and Tare value.
Data Format ........ccocceeviiniiniiec e Engineering units with 6 digits (1-2-5 format) and 5 character user-entered legend/descriptor.
Number of Channels
HAMAWAIE ...ttt snees Supports one (Model 701) or two input channels (Model 711).
Calculated ...........ooooiii, One (CH3). Choose from 26 formulas based on CH1, CH2, and a constant.
Response (per channel)
Data Sampling & Max/Min Update Rates............ccoouiriieiiiiiieiieie e 2000Hz (hardware channels), 50Hz (CH3 calculation).
Limit Checking Rate .1000Hz (hardware channels), 50Hz (CH3 calculation).
LOGIC I/O RESPONSE TIME....ceieiiieiiiie ettt ettt et e et e st e e e ste e e e sane e e esneeaenee 1ms (hardware channels), 20ms (CH3 calculation).
Update Rate for @aCh ANGIOG OULPUL .......c.uiiiuiiiiie ittt h sttt a e e see e e bt e saee et e e bt e e bt e be e e e e sneesaneeneees 1000Hz.
Control (All I/O functions can be OR’d in any combination. The pattern function adds ANDing capabilities.)
Input Actions/channel.............cccccoooeenniicennnn. Logic inputs, outputs, and internal Matrix signals control following actions. Tare, Clear Tare,
Hold, Clear Hold, Reset Max/Min, Clear Latched Limits, Check Limits, Do Max/Mins, Apply +CAL, Apply -CAL.
Output Events/channel...........ccoccoiiiiiiiiiiii e The following events drive Logic outputs and internal Matrix signals.
HI Limit, NOT HI Limit, IN Limit, NOT IN Limit, LO Limit, NOT LO Limit, At Max, NOT At Max, At Min, NOT At Min.
Eight User-defined Patterns ............oooiiiiiiiiiie e Patterns drive Logic outputs and internal Matrix signals.
Patterns are based on Logic inputs, outputs, and internal Matrix signals.
State Machine Capability .............. User enabled/disabled. Permits up to eight states and allows event driven testing. See AN7000 for details.
Limit Checking .......cccccoeevennne. Each channel has a HI and LO limit which may be latched or unlatched, absolute or signed, and with or without

hysteresis. Select either Current, Max, Min, Spread or Held data for limit checking.
Limit violations on any or all channels can be set to trigger backlight flashing in any of the display view modes.
Four Logic Inputs (each with programmable function -- destination)

TYPE oot e TTL compatible, Schmitt Trigger, low-true with 47kQ pull-up. Input current is -100pA @ OV.
0] (=T (1o o WO U SRR to +130VDC (or 130VAC).
Six Logic Outputs (each with programmable function -- source)
TYPE et e Open collector, low-true. Operating @ 24V (max) and 0.3A max sink current.
PrOtECHON ... Short circuit (current and thermal limits) and overvoltage (0.5A fuse).
Serial Communication Port (user selectable as RS232, RS422, or RS485)
BAUD RAE.....cuiiiiieiiiieiieciierie et 300 to 38400. Maximum Cable Length: 4000ft (RS422/RS485), 50ft (RS232).
Maximum NUMDBET Of DEVICES .........eiiuiiiiii ittt ettt ettt b e b e e bt ne e e neeneeeereentee e 32 (RS485), 1 (RS232/422).
120Q Termination RESISTOrs (RS485) ........ciiuiiiiiiiiiiiie ettt User selectable for RXD and TXD.
RS422/485 Transceivers.................... ...Slew-rate limited, short circuit protected (current & thermal limits).
RS232 DIVEIS ...ttt ee ettt ettt ettt e e ket e e e s bt e e e st e e e ease e e e ae e e e aabeee e nbeeeanseeeenbeeeseeeaaaneeeeanneeeeannen Short circuit protected (current limit).
Serial l/O’S....cccovrvieiieiiieen Use a 9 pin D connector. They are +15kV ESD protected and float (100kQ) with respect to Earth Ground.
(07071 4100 F= 10 To £ U TUUPRUROPRPRPPI Control of all modes, settings, and measurements.
Non-Volatile Memory Storage for SYStem SetliNgS......ccoiuiiiiiiiiii e EEPROM, batteries are not used.
External +5VDC Power (on I/O cONNECLOr).........cceiveeeiiieeeiiiee e 250mA, short circuit (current limit) and overvoltage (1A fuse) protected.
Dual Analog Outputs (each assignable to any channel present)
Output Impedance/Minimum Load Resistance <1Q/10kQ.
Full Scale ........oooeeiiiiiiiiee e .15V or £10V (user selectable). Resolution is +2mV @ +5V FS or +4mV @ +10V FS.
(@Y= 4= o o =TSPTSRO +8.2V @ 5V FS or +13.5V @ +10V FS.
INON-IINEATIEY ...ttt ettt et e e e et e bt ae e e ne e neneeteenane +2mV @ +5V FS or +4mV @ +10V FS.
Overall Error (worst case, including temperature effects) ..........cccooviiiiiiiiiiiiiic e +5mV @ +5V FS or 210mV @ +10V FS.
L1 T PRSP 100Hz, 5 pole Bessel response low pass filter.
ProteCtion ......cooeie e Short circuit (current limit) and overvoltage (0.25A fuse) protected.
SiZE AN WEIGNT ..ottt ene e 6.5" wide, 2.9" high, 8.7" deep. Weight is 3 pounds.
OPEratiNng TEIMPEIALUIE......cveveeveeeeeeeeeeeeeteeteeteeteseeseetestessesseseaseaseesessessessasessessesaseesesseseessessessasessessenseseesessesearens +41°F to +122°F (+5°C to +50°C).
INPUL POWET ..ot 90VAC to 250VAC, 50/60Hz @ 25VA, max. Two 2A/250V fuses, line filter, and rear power switch.

Notes: 1. The ratio expressed in decibels (dB), of Full Scale to noise spread. Measurements are made for a 1 minute interval using a 350Q bridge.
2. Specification is subject to change without notice.
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MOTOR BREAKDOWN TORQUE TEST WITH MODEL 701

MCRT 29001T(5-1) Torquemeter
Absorber —\

24,358 LB-IN=A
lomo 2 Jomo

Torque Signal

After start, the motor is loaded above its
T l BREAKDOWN TORQUE. After the test, the

display, operating in its Max data mode,

shows the precise BREAKDOWN TORQUE.

Not in Limit HI and LO limits classify Max data and accept
Logic Output or reject the test motor. Limit status is
displayed by the instrument. A valid NOT IN

Limit logic output drives a reject marker.

Reset is done from the front panel or via the

I/O. Breakdown torque in metric units is

Double Flex Couplings 4 calculated on CH 3 as KG-M = LB-IN/86.796.

Electric Motor Reset Input

GEAR BOX TORQUE AND EFFICIENCY WITH MODEL 711

This setup classifies gear boxes on their

Output Toraue > 33?:%? 'P'EEH}' H efficiency and output. It measures INPUT

S Input Torque S (CH 1) and OUTPUT (CH 2) TORQUES
l‘» > and computes EFFICIENCY (CH 3). The

B display, which is set in the current data

mode, shows OUTPUT TORQUE and
EFFICIENCY. Limits, used in latching
mode, classify OUTPUT TORQUE and

; s
a e
‘ EFFICIENCY. Finally, limit violations
MCRT 28004T(1-4) flash the display backlight.

Torquemeter / |
Test Gearbox
MCRT 28003T(5-2) % Efficiency = [Output Torque * 100]

Torquemeter [Input Torque * Gear Ratio]

Drive Motor

PUMP WATER POWER WITH MODEL 711
The Model 711 displays PUMP HEAD (CH 1) and

Pump Head 5 198.74 FT 1 WATER POWER (CH 3). Flow is determined from

22.18 HF 3 the pressure drop (CH 2) across a Venturi; the
oo |2 o calculation of WATER POWER (CH 3) is indicated
above. The display is set in the current data mode
and non-latching limits are set to detect when the
AP Transducer WATER POWER or HEAD goes out of limit. The
same instrumentation can be configured to display
FLOW instead of WATER POWER and, any of the
three channels can be displayed by using front panel
switches.

Flow — Venturi Drop

AP Transducer
F
I/ =

[Venturi Drop]"? [Pump Head]
K

K is a constant dependent on Venturi
scaling and units of measure.

Water Power =

Test Pump Flow Venturi

BALL SCREW EFFICIENCY TESTER USING THE MODEL 711

Drive Motor Drive Torque

> szcp.50 LB @ DRIVE TORQUE(CH 1) and OUTPUT
Output Force 92.31 PRCNT 3 FORCE (CH 2) are measured by strain

e | a2 gage transducers. The EFFICIENCY
(CH 3) is displayed with either
Load measured parameter. Analog outputs
m —_s \ may be used to drive an X-Y recorder.
Torquemeter : WA * *
MCRT 280017(5-1) Percent Eﬁiciemy_[OutputForce Lead*100]
[2*®* Input Torque]
Lead Screw

Ball Nut

Load Cell, 2540(1-4)
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TYPICAL APPLICATIONS, MODELS 701/711

Lo Limit — To Main Valve Driver

Main Valve (N/C) —/

Container ———>

798.88 LES A
loom 2 Joom

- Bulk Storage Vessel
5 VI Hi Limit — To Dribble Valve Driver

Reset Input

\— Dribble Valve (N/C)

~' A Load Cell Scale

AUTOMATIC BATCH-OUT WEIGHING SYSTEM WITH MODEL 701

This system fills the container to a precise,
field set, weight. At cycle start, a Reset
signal TARES the 701 eliminating errors
due to container variations. Filling is done
in two stages; rapidly via the Main Valve,
and slowly via the Dribble Valve. The LO
Limit shuts the Main Valve; the HI Limit
shuts the Dribble Valve. Limit checking is
done on the Max data. The 701 displays
Max data and retains the filled container
weight until the start of the next cycle.
Container weight in metric units is
calculated on CH 3 as KG = LBS/2.2046.

Load Cell, 2960(5-2)

Air Cylinder

Test Material

Friction Surface

N

6,128

b | Drive Torque o em m
——>|

COEFFICIENT OF FRICTION TESTER WITH MODEL 711

j’ Applied Thrust Load

73.842 LB-IN 1
u k]

>

\ Pulley Torquemeter

MCRT 3120T(1-2)

Drive Motor

Coefficient of Friction,u =

A Pulley Torquemeter measures the input
DRIVE TORQUE (CH 1). The load cell
measures the applied THRUST (CH 2). The
Model 711 displays the calculated
COEFFICIENT OF FRICTION (CH 3) and
either the applied THRUST or DRIVE
TORQUE. If desired, limits can be set on any
of the parameters and parameter variation
(SPREAD) can be displayed. Note that the
reaction thrust is taken out by a thrust
bearing. Thrust is transmitted by the
torquemeter shaft but is isolated from the
torsion element.

[Torque]
[Thrust * Radius]

Reaction Torquemeter
RTM 2030(6-2)

Mixing Vessel

Hi Limit Logic Output for Motor Stop 24488 LB-IM 1

loom 2 Joom

Mixer Torque

> |

RS485 Communications

MIXER PHASE (VISCOSITY) CHANGE DETECTION WITH MODEL 701
Geared Drive Motor “

A Hollow, Flanged Reaction Torquemeter
supports the geared vertical drive motor
and measures mixer TORQUE. The
Model 701's limits detect a phase change
when mixing is complete, i.e. mixture
viscosity is that of the final product and
mixer TORQUE is at a preset level. The
limit output signals motor stop and batch
unload. The plant computer downloads a
new set of limits when the product is
changed.

PRESSING FORCE TESTING WITH MODEL 701

Press Force

Load Cell, 2540(1-4)

A
< 720.58 LES =A
> Inmooo Outoooooo
Open Press Monitoring el N e RN o
lindow { Close Press
Monitoring Window
.
= —
S
& - —— Open Window
Air Cylinder a High Limit /
Pressing Fixture 8 / P
. . S
Bearing Being Pressed s
J 8 Low Limit Close
Photo Sensor #1 ° ow Limi °
@ Window

Photo Sensor #2

Ram Displacement
Shaft

This system automatically measures
and classifies peak pressing force while
ignoring the high starting and bottoming
forces. Valid pressing forces occur in a
window between the TTL output photo
sensors. The load cell measures
pressing FORCE (CH 1). Display and
Limit checking is done on the 701's Max
data. Do Max/Min is invoked while
sensor #1 is blocked and sensor #2
sees light. Max/Min mode is disabled
when sensor #2 is blocked. Thereafter
the Model 701displays and classifies the
test items PEAK PRESSING FORCE.




