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For general guidelines about force calibration safety, refer to the Morehouse Force Measurement Equipment
Safety guide PG-9000. In addition, the following safety practices must be exercised when using a Ring Force
Gauge.

e Read the instruction manual carefully and ensure that anyone who intends to operate the machine has
proper training on safe practices of using a portable calibrator.

e Inspect all components of the Ring Force Gauge, and any components used from a connection before use
to ensure all parts are free of defect and are attached properly.

e Ring Force Gauges can only be used under the rated capacity. Overloading a Ring Force Gauge may cause a
dangerous situation for the user and permanently damage the instrument.

e To avoid situations that may cause personal injuries wear eye protection at all times when using a More-
house Ring Force Gauge or any other force measuring instrument.

e Any adapter or accessory you may design, make or purchase for use with a portable calibrator, or force
measuring instrument, must be of proper design and made from steel of the proper strength to withstand
the forces to which it is subjected. It is most important that adapters and accessories be test loaded under
safe conditions prior to actual use with an instrument. Equipment should not be used beyond its maximum
rated capacity. Failure to use the proper strength material may result in serious injury or death.

Applying forces to equipment and instruments is inherently dangerous. This document does not, and cannot,
foresee all safety considerations in your testing and application environments. It is important to give careful
consideration to any application of force.

Introduction

The Ring Force Gauge is relatively simple to operate. If maximum accuracy is desired the Ring Force Gauge
should be placed near the location where it is to be used and allowed to stabilize at the ambient temperature
that will prevail during use. Deviations from the temperature at which the Ring Force Gauge was calibrated will
cause errors of approximately 1% for every 70 degrees F.
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Preparation for Loading

Compression

If the Ring Force Gauge is to be loaded against the spherical surface on the top boss, then a piece of cold rolled
steel (loading pad) should be inserted between the top boss or button and the upper surface against which it
will bear. This will prevent the button from causing an indentation in the upper surface. Following is a list of
recommended sizes for the cold rolled steel to be used:

Capacities through 50,000 Ibf — 2” x 2” x 0.5” Thick

Capacities 50,001 through 100,000 Ibf — 3” x 3” x 0.5” Thick
Capacities 100,0001 through 200,000 Ibf —4” x 4” x 0.75” Thick
Capacities 200,001 through 500,000 Ibf —4” x 4” x 1.5” Thick
Capacities 500,0001 through 1,000,000 Ibf —5” x 5” x 2.0” Thick

The surface on which the lower boss will bear should be flat to minimize non-axial loading. If the Ring Force
Gauge is to be loaded using a load ball in place of the spherical surface on the top boss, then the surfaces
opposing the ball should have a ball seat approximating the dimensions shown on in Figure 1. When loading
through a steel ball, be certain that the ball is made of hardened chrome alloy steel and it is the recommended
size to withstand the force applied. Never use a carbide ball because carbide is brittle and will shatter under

load.

T 075 |680 |6.00 088 |075
100 075 |680 |600 |088 |075
200 075 |680 |6.00 088 |075
500 075 |680 |600 |088 075
1,000 075 |680 |6.00 088 |075
2,000 075 |680 |600 |088 |075
5,000 088 |738 |650 100 |1.25
1} 10,000 088 |7.38 |650 |1.00 125
20,000 088 |7.88 [7.00 | 100 |1.25
. 50,000 088 |1038 |9.50 |1.00 |175
100,000 088 |11.88 |11.00 | 1.00 | 250

L " m,l

119
BALL SEAT IN

LOADING SURFACE

Figure 1: Ball Seat Dimensions
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Tension

When mounting a tension type Ring Force Gauge keep any special attachments or adaptors in as close align-
ment as possible.

After mounting the Ring Force Gauge in the press or other assembly in which the mechanical forces are to be
measured, the force gauge should be exercised two or three times to stabilize it. Load the Ring Force Gauge to
its capacity or the force to which it is to be used, whichever is lower, and release it. After exercising the Ring
Force Gauge reset it to zero, if necessary, by rotating the bezel of the indicator.

When loading a force gauge that has tension capabilities, be sure the indicator is not sticking or “hanging-up”
and it is properly following the loading of the force gauge so that it is not accidentally overloaded.

The versatile ring force gauge can be applied in many different ways and applications are limitless. It is supplied
with tapped holes in external bosses so it can be easily fitted with special adaptors, accessories, or mounting
brackets of base plates that are incorporated into an application. Please contact us if you have any questions
about how the Ring Force Gauges can be applied, or about adapters you may need.

Morehouse Instrument Company, Inc. Phone: (717) 843-0081 Page 5

1742 Sixth Ave., York, PA 17403-2675 USA www.mhforce.com Rev. 3/2022




Ring Force Gauge
c( I/%nmw Manual

[THE FORCE IN CALIBRATION SINCE 1925] (PM-2121)

Compression and Tension Setup

Model FRC
Designed and calibrated to measure compressive forces only

Capacity Setup

Lower than or equal to 2,500 Ibf | A base adapter is threaded into the lower boss of the force gauge to
provide stability.

A load button is threaded into the upper boss to help with load line
alignment.

Higher than 2,500 Ibf Larger bosses keep the force gauge stable. The upper boss has a spheri-
cal surface which can be loaded against directly.

A chamfer in the upper boss can accommodate a load ball. A load ball is
recommended to help with better load line alignment.

Model FRT
Designed and calibrated to measure tension forces only

Capacity Setup

Lower than or equal to 10,000 Ibf [ A set of two rod ends can be used to measure tensile forces and help
with tensile load line alignment.

Higher than 10,000 Ibf Threaded upper and lower bosses for special adapters. Typically, gauges
in this capacity range are used for special high force measurement appli-
cations and need special adapters for their application. Morehouse can
help users find safe and reliable solutions for their specific application.

Other adapters can be used to generate tensile loading setups. Prior to using any tension adapters, the oper-
ator must ensure the adapters are rated for the force that will be applied to the instrument during the force

measurement process. Morehouse manufactures a large variety of tension adapters which can be used with

Ring Force Gauges to produce tension force calibration setups for almost any application.
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Indicator Operation

Since the accuracy of the Ring Force Gauge is directly dependent upon the dial indicator, the Ring Force Gauge
should be handled with reasonable care. Occasionally, as with most dial indicators, a slight “hanging-up” of the
pointer may be noticeable. A light tapping of the indicator with a pencil will free the pointer. If it is desired to
use the Ring Force Gauge to its highest degree of accuracy the indicator should be tapped at each load to be
sure friction in the indicator is not causing an error.

Do not oil the indicator. If the indicator sticks after a period of inactivity, then work the spindle up and down
several times to free the movement. The spindle may be worked up and down by inserting a piece of shim
stock between the contact point of the indicator spindle and the lower anvil of the ring and then alternately
lifting and releasing the spindle over its entire range.
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Calibration

Calibration Procedure

Morehouse uses deadweight force calibrating systems to calibrate Ring Force Gauges up to 120,000 Ibf in both
compression and tension modes. For higher capacities, secondary force standards are used which are calibrat-
ed directly by National Institute of Standards and Technology (NIST).

Frequency of Calibration

The question, “How often should a Ring Force Gauge be calibrated?”, is difficult to answer. Some specifications
require gauges that are used to check or calibrate production, general inspection devices, and gauges should
be recalibrated annually or biannually. However, where there is no particular specification that must be com-
plied with, the following general rules may be used as a guide to determine the frequency of calibration:

1. When the Ring Force Gauge is used on a daily basis under conditions where it may be subjected to vibra-
tion and infiltration of dirt and grit, and the utmost in accuracy within its limits is desired, semi-annual
recalibration is suggested. If the force gauge is not subjected to possible infiltration or contamination under
the above conditions, or the highest possible degree of accuracy is not required, annual or biannual recali-
bration is suggested.

2. If the Ring Force Gauge is used two or three times a week to make general force measurements to the
highest possible degree of accuracy, within its limits, annual recalibration is suggested.

3. If the Ring Force Gauge is used four or five times a month to check or calibrate another force measuring
device, or machine such as presses, testing machines, load cells, etc., bi-annual calibration is suggested.
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Maintenance

Each Morehouse Ring Force Gauge is designed to operate under a specified force capacity. The operator must
ensure that the force gauge is not put under forces higher than its rated capacity. Overloading a force gauge
may result in permanent deformation of the ring and irreversible damages to the instrument. Additionally,
any deformation in the ring will void the calibration of the instrument. In case that any suspicion is raised on
whether a Ring Force Gauge has been overloaded, the user must verify the validity of the instrument calibra-
tion through proper force calibration procedures.

Upgrade to Digital Ring Force Gauge

A standard analog Morehouse Ring Force Gauge can be upgraded to the Digital Ring Force Gauge. With this
upgrade, the operator gets a higher accuracy device, as well as other benefits that come from a digital direct
read system. For this upgrade, the analog Ring Force Gauge must be sent to the Morehouse facility for installa-
tion of the new parts. After upgrade, all gauges will need to be recalibrated to adjust to the new digital indica-
tor. Contact Morehouse for any additional information or questions about upgrading your analog Ring Force
Gauge.
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Figure 2: Temperature Correction for Fahrenheit Scale (Drawing 99332)
Temperature corrections may be made using the above graph or by using the following formula
D5 4 =D (1-.00015(T - 73.4))

D73 4= Gauge reading at a temperature of 73.4° Fahrenheit
Dr= Gauge reading at a temperature of T° Fahrenheit

T = Temperature of ring in degrees Fahrenheit
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Figure 3: Temperature Correction for Centigrade Scale (Drawing 99332-1)

Temperature corrections may be made using the above graph or by using the following formula
D53 =Dy (1-.00027(T - 23))

D23 = Gauge reading at a temperature of 23° Centigrade
D = Gauge reading at a temperature of T° Centigrade

T = Temperature of ring in degrees Centigrade
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