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~7 AUTOMATED FORCE CALIBRATION SYSTEMS

Tovey Automated Systems.

Tovey Engineering is the industry leader in force transfer stan-
dard calibration systems. TEl developed the first automated
systems on the market and has the largest installed base in
the US. Over the years, we have continued to engineer and
refine our systems for maximum performance and custom-

55K Ibf System

er ease-of-use. Tovey systems are designed specifically for
metrology grade calibration, rather than being modified test
systems, and achieve the lowest measurement uncertainties
of any competitive systems. All key components of our sys-
tems are manufactured by the company in-house to meet
exacting standards for metrology use. Reliability is excellent,
and the alignment is second to none. TEl automated systems
closely approximate results from deadweight calibrators.
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TOVEY ENGINEERING, INC.
22602 N. 17th Avenue
Phoenix, AZ 85027

System Features:

* Systems include load frame, transfer standard load cells,
hydraulic power unit, automated control, and data analysis
software.

Durable multi-column load frames exhibit high frame stiff-
ness, highly symmetric stiffness, and exceptional alignment.
Universal fixturing allows tension and compression calibra-
tion without changeover.

Systems feature Tovey CS Series metrology grade transfer
standards, which meet the highest performance standards of
any load cell manufacturer.

Systems enable fully automated calibration, exercise trans-
ducers automatically with specified forces and number of
cycles.

Calibrate transducers in load sequences using up to thirty
different load points with simultaneous measurement of up
to three bridges (standard) or up to 8 bridges (optional).
Automated closed-loop system calculates performance
parameters and performs data evaluations per ASTM E74
and/or I1SO 376.

Model 9150 ratio-metric instruments provide excitation of 5
or 10 Volts, signal conditioning and A to D conversion with
24 bit digital resolution and a useable resolution to < 100
nanovoltz.

Model TS-10-2 Transducer Simulator with 30ppm measure-
ment uncertainty 7 A . 1
(1 year) simpli- ’ ' W LS
fies instrument
calibration and
provides an
instrument check
standard.

Data files and
graphs for cali-
bration records
are produced
and stored.

Data analysis and
output is compli-
ant with national
and international
standards

1000K Ibf System

ACCREDITATIONS: NVLAP Lab Code 200662-0 « ANSI Z540,ISO/IEC 17025 * ASTM E74,1SO 376
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System Capacity and Performance.

Tovey Engineering transfer standard force calibration sys-
tems are available in capacities ranging from 20 Ibf to 1 mil-
lion Ibf. These versatile automated calibration systems reduce
calibration time and cost, permitting efficient in-house trans-
ducer calibration. Systems meet ASTM E74 required mea-
surement uncertainty of applied forces of less than 0.005%
of range, or overall measurement uncertainty of 0.025%-
0.050% of reading. Systems feature Tovey CS Series metrol-
ogy grade load cells, with industry leading performance.

11K and 110K Ibf System

Load frames 3K-55K
Dimension Capacity > 3K 11K 55K
A Base Depth 29in (74 cm) 29in (74 cm) 29in (74 cm)
B Base width 24 in (61 cm) 24in (61 cm) 24 in (61 cm)
c Working 12.9 in max 15.3 in max 14.9 in max
diameter (32.8 cm) (38.9cm) (37.9 cm)
D Overall height | 76 in (193 cm) 83in (211 cm) 98 in (249 cm)
(B)
E Vertical 21.5-30.0 in 21.0-30.0 in 29.0-40.0in \J
working space | (54.6 cm-76.2 cm) | (53.3 cm-76.2 cm) |(73.7 cm-101.6 cm)
F Thread size 1/2-20 UNC 3A 1-14 UNS 3A 13/4-12 UN 3A
(Both ends) (Both ends) (Both ends)
Column 10.8 in max . .
G opening (274 cm) 13.2in (33.5¢cm) | 12.6in (32 cm)
Weight of 480 Ibs 920 Ibs 1,380 Ibs F
load frame (219 kg) (419 kg) (628 kg)
Load frames 110K-1M @
Dimension Capacity > 110K 220K 1M
A Base Depth 29in (74 cm) 36 in (92 cm) 38in (97 cm)
B Base width 24 in (61 cm) 36 in (92 cm) 38in (97 cm)
c Working 14.9 in max 21.0 in max 34.5 in max
diameter (37.8 cm) (53.4 cm) (87.6 cm)
D Overall height| 95in (242 cm) 117 in (298 cm) 149 in (379 cm)
E Vertical 29.0-38.0 in 28.0-41.0in 21.5-30.0 in
working space | (73.7 cm-96.6 cm) [(71.2 cm-104.2 cm)| (54.6 cm-76.2 cm) 0
. 13/4-12UN3A | 23/4-8UN3A |6-8UN 3A (Head)
F Thread size | 5 ih ands) (Both ends) | 5"%-8 UN 3A (Cyl)
G Column 12.6 in max 17.9 in max 23.5 in max
opening (32.0 cm) (45.4 cm) (59.7 cm)
Weight of 1,820 Ibs 4,900 Ibs 32,000 Ibs
load frame (828 kg) (2,228 kg) (14,545 kg)
Hydraulic pump
Length Width Height Weight Electrical Pressure
44 in 30in 38in 660 Ibs 10 HP 4000 psi max
(112 cm) (77 cm) (97 cm) (300 kg) (282 kg/cm)
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Tovey Engineering CS Series calibration load cells are designed for metrol-
ogy lab use. These load cells meet ASTM E74 requirements for Class AA (up
to 100K Ifb) to 10% of range and Class A (up to 100K Ibf) to 2% of range,
achieving ASTM E74 uncertainty of less than .005% of range or ISO 376
Class 00 levels. Tovey CS load cells exhibit exceptional rotational perfor-
mance and unequaled capacity to compensate for misaligned loads. They
are used in hundreds of metrology labs worldwide. Highly stable from
year-to-year, Tovey CS load cells are preferred in research and government
labs and among sophisticated corporate customers. Available with custom
adapters, case, and complementary instruments as complete kits.

Capacities 300 to 600,000 Ibf.

SPECIFICATIONS

MODEL CS10 [CSTOM| CS10 [CSTOM| €S20 |CS20M| CS30 |CS30M| CS40 |CS40M| CS42 |CS42M| CS60 |CS60M
CAPACITY Ibf kN Ibf kN Ibf kN Ibf kN Ibf kN Ibf kN Ibf kN
300, {1.5,25| 5K 25 25K, | 100, | 100K | 500 | 200K | 1000 | 270K | 1200 | 500K, | 2200
500, | 5,10 | 10K 50 50K | 250 600K | 2700
PARAMETERS 1K, 2K
Accuracy
Lower Load Limit % R.O. 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 4.0 4.0 4.0 40 | 4.0 4.0
Static Error Band, % R. O. +02 | £02 | +03 | +.03 +03 [ £03 | +03 | £03 | £05 | £.05 | £.06 | £.06 | £10 | £.10
Nonlinearity, % R.O. +02 | £02 | +03 | £.03 | +£03 | £03 | £03 | +03 | £05 | £05 | £.06 | £.06 | £10 | .10
Hysteresis, % R.O. +02 | £02 | +.04 | £04 | £04 [ £04 | +04 | £.04 | £05 | £05 | £06 | £.06 | £10 | £.10
Nonrepeatability, % R. O. +.005 | £.005 |+.005 | £.005 | +£.005 [£.005 | +.005 |+.005 | £.005 | £.005 |+.005 |+.005| £.01 | £.01
Creep, % in 20 minutes +.015 | £.015 (+£.015| £.015 | £.015 |£.015 |+.015 | +.015| £.015 | £.015 [+.015 |+.015 |£.025 |+.025
Off-Center Load Sensitivity, %/inch | #.05 | £.05 | +.05 | +.05 +05 [ £05 | £.05 | £.05 | #£1 e +.1 +.1 i) i)
Side Load Sensitivity, % +05 | £05 | £.05 | +.05 +05 | £05 | £.05 | £05 | #£1 £ +.1 +.1 ) )
Zero Balance, % R.O. +10 | £1.0 | £1.0 | £1.0 | £1.0 | £1.0 | £1.0 | £1.0 | £1.0 | £1.0 | £1.0 | £1.0 [ £1.0 | 1.0
Temperature
Range, Compensated, °F (°C) +15to|(-10to [+15to|(-10to [ +15to |(-10to |+15to |(-10 to|+15to|(-10to [+15to |(-10 to|+15 to [(-10 to
+115 | +45) [+115 | +45) | 4115 | +45) | +115 | +45) | +115 | +45) |+115 | +45) | +115 | +45)
Range, Operating, ° F (°C) -65 to |(-55 to |-65 to |(-55 to | -65 to |(-55 to |-65 to |(-55 to|-65 to |(-55 to [-65 to |(-55to[-65to |(-55 to
+200 | +90) [+200 | +90) | +200 | +90) | +200 | +90) | +200 | +90) |+200 | +90) | +200 | +90)
Effect on Sensitivity, % Rdg/°F (°C) | £.08 [(+.15) | £.08 |(+.15) | +£.08 |(+.15) | .08 |(+.15)| +£.08 [(£.15) | +£.08 |(+.15)| £.08 |(+£.15)
Effect on Zero, % R.0./100°F (°C) +.08 |(£.15) | +.08 |(+.15) | +£08 |(%.15) | £.08 |(+.15)| +.08 |(£.30) | +.08 |(+.30)| £.08 |(+.30)
Electrical
Rated Output, mV/V, Nominal 2.0 2.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 40 | 40 4.0
Excitation Voltage, VDC 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Input Resistance, Ohms 350 | 350 | 350 | 350 350 | 350 | 350 | 350 | 350 | 350 | 350 | 350 | 350 | 350
Output Resistance, Ohms 350 | 350 | 350 | 350 350 | 350 | 350 | 350 | 350 | 350 | 350 | 350 | 350 | 350
Insulation Resistance, Megohm 5000 | 5000 |5000 | 5000 | 5000 | 5000 | 5000 | 5000 | 5000 | 5000 | 5000 | 5000 | 5000 | 5000
Mechanical
Safe Overload Range, % R.O. +150 | £150 |+150 | £150 | 150 [£150 | £150 | +150 | £150 | £150 | +150 |=+150 |£150 | £150
Weight, Ibs (kg) 28 [(1.32) | 69 |(3.13) | 23.6 ((10.80)| 57.8 ((26.17)| 166 | (75) | 176 | (80) | 519 | (235)
Flexure Material Aluminum | Aluminum| Steel Steel Steel Steel Steel Steel Steel Steel Steel Steel Steel Steel
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7 PORTABLE CALIBRATION SYSTEMS

Tovey provides self-contained mobile platforms for remote system verification
with reference standard load cells and/or dead weights. These systems provide
everything an operator needs to perform a verification at a testing machine or in
a stress lab test cell. Portable systems include several reference load cells, cables,
fixtures, an instrument, a load cell simulator and a laptop computer. Systems are
calibrated at the factory as an integrated unit. Software is provided to acquire
data and verify that the system under test produces measured forces within a
specified tolerance band. The calibration system also provides a measurement
of non-repeatability. Tovey's portable systems are often used to perform verifi-
cations consistent with ASTM E4 or other requirements. Push cart or carry case
formats are available.

System Accessories Cart

7 CALIBRATION ACCESSORIES

+ Adapters and Loading Fixtures. Tovey manufactures a wide variety of stan-
dard thread adapters and custom made fixtures to satisfy the requirements of
our customers. All parts are heat treated to provide high strength and wear
resistant surfaces. All parts are engineered to provide excellent alignment.
Premium materials are utilized in manufacture. Rod end bearings, clevises,
compression load plates, and special adaptors for many applications are also
provided by Tovey.

+ Rotation washers are designed to provide for rotation of the unit under test for
ASTM E-74 /ISO 376 calibrations.These washers allow precise rotation of the unit
under test and permit quick setups for significant time savings.

7 SYSTEM ALIGNMENT VERIFICATION

+ Alignment dynamometers. Tovey alignment dynamometers permit high
accuracy misalignment measurement. Dynamometers have three or four
strain gages equally spaced around the circumference of the part at either two
or three axial positions. When installed in a load frame and a force is applied,
readings from the individual strain gages can be used as a measure of mis-
alignment, providing a quantitative measure of that misalignment.

+ Multi-axis load cells measure force and moment in orthogonal planes.The
moment readings from these load cells provide information that permits align-
ment adjustments to be made and also quantifies the amount of moment that
may be applied along with the axial force. Tovey’s standard and special multi-
axis load cells are among the world’s most accurate.

Dynamometers

7 SHUNT CALIBRATION PRODUCTS

Shunt calibration is often used to provide a means of setting up an instrument in the field. Tovey offers two options to
meet this need. An automated shunt cal module features four separate shunt calibration values. Any number of these
resistor values can be switched into the circuit in sequence or used individually. This instrument is capable of per-
forming shunt calibration on single, double, or triple bridge load cells simultaneously and in a fully automated man-
ner. A lower cost option consists of shunt calibration adapters that attach directly to the connector of the unit under test.
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TOVEY ENGINEERING, INC.
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Tovey Engineering transfer standard torque calibration systems are available in capacities ranging from 200 in-lb to 100,000
in-1b. These versatile automated calibration systems reduce calibration time and cost, permitting efficient in-house transducer

calibration.

FEATURES:

* System includes torque frame, transfer standard load cells, hydraulic
actuator, automated control and data analysis software.

* Precision torque arm and meticulously machined components.

« Efficient transition from clockwise to counterclockwise calibration.

* True zero deadband measurement.

* Alignment couplings to reduce transducer misalignment errors.

* Metrology grade transfer standards with industry leading accuracy, or
dead weight hangers and weights for primary standard torque calibra-
tions.

* Fully automated calibration; exercise transducers automatically with
specified forces and number of cycles.

» Comprehensive software for data acquisition and data reduction.

* Data files and graphs for calibration records are produced and stored.

« Data analysis and output is compliant with national and international

standards.

7 CALIBRATION & TEST SOFTWARE

10 Point Calibration Data

M s

e 13 s 17 s 30

ISO 376 Compression Data

6,000 in-Ib System

Tovey Engineering offers several software packages to support calibration
and testing.The software is applicable to strain gage based force, torque,
and pressure transducers.

Available software packages include:

CalSoft-DW for dead weight calibration systems.
CalSoft-FTS for transfer standard calibration systems.
CalAnalysis for comprehensive data analysis.
CalSoft-Test for test applications.

Software Features:

* Supports automated or manual exercise cycles.
* Supports automated or manual load setting.

» Automated data acquisition.

* Performs standard performance analysis including determining non-lin-
earity, hysteresis, and static error band.
ASTM E74 Analysis.
ISO 376 Analysis.
All data presented graphically or in tabular form.

* Statistically determines degree of curve fit according to ASTM E74 proce-
dure, or user may override to select from 1st to 5th degree.

* Calibrates stand-alone systems with independent readout instruments.
* Allows simultaneous calibration of bridges in multi-bridge transducers.
* Can be customized to meet special customer requirements.

ACCREDITATIONS:
NVLAP Lab Code 200662-0
ANSI Z540, I1SO/IEC 17025
ASTM E74,1S0 376
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2 DEADWEIGHT FORCE CALIBRATION SYSTEMS

Tovey Engineering offers fully automated, as well as manually operated, dead-
weight calibration systems. Designed specifically for the most stringent calibration
labs, university settings, and government facilities, these systems provide the most
accurate calibration of load cells in both tension and compression. System capaci-
ties available from 50 Ibf to 10K Ibf.

Features:

« System includes load frame, certified weight stack, pneumatic hand operated or
automated control system, data acquisition and analysis software.

* Accurate to as low as .002% of applied force (acceptable for ASTM Class AA cali-
bration requirements).

* Easy setup hardware allows tension and compression calibration.
» Automated data acquisition, analysis, and storage.
* Simple file export and report writing.

* Data analysis and out-
put is compliant with
national and interna-
tional standards.

Options include:

* Wide variety of mount-
Portable Deadweight Rig ing adapters.

* Metric capacities.

 Custom designs- based
on customer specific ap-
plication requirements.

Deadweight System

7 MANUAL FORCE CALIBRATION SYSTEMS

Tovey Engineering now offers a very economical, manually operated calibration system. Designed specifically for smaller calibra-
tion labs, these systems provide accurate calibration of load cells in both tension and compression. Capacities available from 2klbf
to 100klbf.

Features:

* System includes load frame, transfer standard load cells, hydraulic hand operated pump, data acquisition and analysis software.
* Universal fixture hardware allows tension and compression calibration without changeover.

* Easy setup and operation.

» Automated data acquisition, analysis, and storage.

* Simple file export and report writing.

* Data analysis and output is compliant with national and international standards.

Options available include:

* Hydraulic power unit.

* Wide variety of mounting adapters.

* Metric capacities.

* Custom designs- based on customer specific application needs.
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7 CALIBRATION SERVICES

Tovey Engineering offers accredited force transducer calibration from 1 gf to 1 million Ibf. and primary torque calibration to 2,000
in-Ib. State-of-the-art calibration facilities include both deadweight and servo-controlled hydraulic transfer standard calibration
rigs. Force calibrations are performed in compliance with ISO 17025 requirements (under NVLAP Lab Code 200662-0), and meet
the requirements of NIST Handbook 150, ISO/IEC 17025 and ANSI Z540.

Experienced Staff, Quick Turnaround

Calibrations are performed by experienced and knowledgeable technical staff.The calibration lab is overseen by the current Chair-
man of ASTM Committee E28.01 for calibration of load cells and testing machines, a NVLAP Technical Expert in force calibration. All
force calibrations are performed quickly and efficiently to minimize customer downtime.

|

ACCREDITATIONS:
NVLAP Lab Code 200662-0
ANSI 7540, ISO/IEC 17025
ASTM E74,1S0 376

7 CALIBRATION REPORTS

Customers receive comprehensive reports with calibration data presented in both graphical and tabular form. All data analysis
and output is compliant with national and international standards. As an example, a standard E74 report package includes a
Certificate of Calibration, a Calibration Report, a curve fit analysis report and associated graphs for tension and compression. Ad-
ditional graphical representations of calibration data can be supplied upon request.
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