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RG-2595 Rain Gauge Calibrator
Instruction Manual

1.0 INTRODUCTION

Calibration and verification of calibration of tipping bucket rain gauges can be a difficult
and time consuming task. To meet the needs of the field technician, Omega offers a
calibration bottle designed to simplify the rain gauge calibration verification process.

The design of the RG-2595 calibration bottle is unique in that it allows the use of four
rather than one size of orifice to obtain four different rates of water flow. The use of
more than one nozzle permits checking the dynamic operation of the rain gauge above
and below the calibration point to obtain the error band of the gauge.

For the rain gauges manufactured by Omega, the factory calibrated flow rate is six
inches per hour, unless otherwise specified.

By providing a controlled flow of water into the rain gauge funnel, the buckets can be
made to tip at the normal rate of operation giving an output count within the specified
accuracy of the gauge. Rain gauges that are in need of a calibration adjustment can be
easily detected by comparing the test results to the calculated values given in the
calibration tables at the end of this manual. A rain gauge that is still operating within the
calibration specifications will agree with the tabulated calibration data within the
acceptable percentage of error. The calibration bottle, when used with a calibrated
graduated cylinder and a syringe, can be effective in setting and in correcting the
calibration of the tipping buckets.

2.0 CALIBRATION BOTTLE CONFIGURATION

The precipitation gauge calibration bottle assembly, as manufactured by Omega,
consists of a calibrated bottle, a circular base plate, a precision-machined combination
bottle holder and water dispenser, four calibrated orifices, and a 10cc syringe.

The four orifices have been selected to provide the range of rainfall rates typically
expected for all of the rain gauges manufactured by Omega. Some of the rainfall rates
will be close to the calibration value of the rain gauge while others will be greater than
or less than the calibrated value. Choose the orifices best suited for the rain gauge
model and for the rates of rainfall expected at the location of the gauge. Some of the
orifices may not be suited to the particular rain gauge being used and these orifices
may be stored away for future use. Refer to the calibration data tables located at the
end of this manual to determine the orifice needed to test a particular rain gauge.

If the model number of the rain gauge to be tested is not included in the tabulated data,
please contact Omega for assistance.

The orifices are best identified by the nozzle lengths and orifice diameters. If it is not
possible to measure or gauge the orifice diameter, use the nozzle length to distinguish
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one from another. Nozzle lengths are measured from the face of the hexagon shoulder
outward to the tip of the nozzle. Orifice diameters are the inside diameter of the nozzle.
For the four orifices used, the orifice diameters and the nozzle lengths are:

ORIFICE NOZZLE
DIAMETER LENGTH
1/32" 3/16"
1/16" 5/16"
3/32" 3/8"

1/ " 5!8"

The orifices are made of a soft plastic and are easily damaged. Handle the base
assembly carefully to protect the orifice after it has been installed. Whenever the base
assembly has been attached to the bottle, always place the bottom of the bottle onto
the table. The orifice can be removed and stored separately for protection during transit
of the calibration bottle assembly. When inserting an orifice into the base assembly,
carefully align the threads into the threaded hole and tighten gently by hand. Do not
over-tighten. There should be no reason for using any tool to tighten or to loosen the
orifice. Finger tight is sufficient. If the orifice seems difficult to remove, use a soft cloth
to cover the orifice and loosen it by hand.

Always check the orifice to ensure that it is free of debris prior to installing it into the
water dispenser housing. Rinse with clean water to remove any debris that may be
inside the orifice. Avoid using any type of metal tool or instrument to remove debris
from the orifice. Damage may occur, resulting in a change in the calibrated flow rate. If
the orifice has been damaged or the flow rate has changed, replace the orifice with a
new one. The orifice can be tested by measuring the time required for the bottle to
empty when filled with a volume of water equal 1.00 inches of rainfall. The measured
time should give a flow rate that matches the one for the orifice in the tables at the end
of this manual.

3.0 USE OF CALIBRATION BOTTLE

The calibration bottle is relatively simple to use. For the best accuracy, fill the bottle to
the Black Fill Mark Line on the neck of the bottle. The bottle has been calibrated at
946 ml and there is a black line marked at 946 ml. This line is normally 1/4" below the
molded line on the bottle. This is the maximum capacity of the bottle and the calibration
tables are based on this volume of 946 ml.

Another option is to use a graduated cylinder to accurately measure the water that is
poured into the bottle.

The syringe may also be used to test for the exact amount of water that causes one
bucket to tip. This method will verify the rough calibration of the bucket for a single tip
and can be used to change or to correct the gauge calibration.
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The base assembly is inverted and carefully threaded onto the bottle. Do not over-
tighten or force the two threaded pieces together as this may damage the threads on
the bottle. The entire assembly is then placed into the rain gauge funnel with the orifice
facing downward so that the water flows out of the bottle and into the funnel. The
bumper pads on the base plate should rest against the rain gauge funnel surface.

The bottle must be turned over quickly and smoothly to avoid splashing water out of
the slots in the top of the water dispenser. For small amounts of water, less than

450 ml, there is a greater chance that water will splash out of the dispenser as the
bottle is turned over. Some practice may be required to accomplish this maneuver
successfully. Placing a fingertip against the end of the orifice can prevent water from
coming out of the bottle prematurely whenever the unit is rotated slowly into position.

Hold the orifice and dispenser over the rain gauge funnel as the bottle is turned over so
any spilled water will be caught and counted in the total amount of water.

At the end of the test, lift the bottle slightly to observe the stream of water from the
orifice. The water may still be dripping out of the nozzle. Keep the calibration bottle over
the funnel until the water flow stops. The stream will stop abruptly at the end of the flow.
Some water will remain in the water dispenser part of the calibrator. Hold the calibrator
bottle over the rain gauge funnel and tip the bottle so that the residual water spills out of
the slot in the dispenser and falls into the funnel. Rotate the calibrator slowly to release
any water left inside the dispenser. Avoid tapping the rain gauge in order to prevent
accidental activation of the tipping bucket.

Upon completing the calibration procedure, carefully remove the rain gauge cover or
funnel. If there is still water left in the bucket, use the syringe to determine how many
additional milliliters of water are needed to produce another tip of the bucket. In many
cases, the amount of water needed will be two or three milliliters. Add the water slowly
from the syringe, one milliliter at a time, allowing time for the water to drop into the
bucket before adding the next milliliter of water. Count the number of milliliters of water
as they are added, until the bucket tips. In some cases this additional amount of water
will give the final tip count that is needed for the exact calibration table value. In other
cases, the additional water may result in a final total that is within one count, higher or
lower than, the table value.

Bucket tips may counted manually or electronically. Omega can provide a digital
counter with a liquid crystal display to totalize the bucket tips. The counter has a reset
button on the display face and is easily readable in bright sunlight. The tipping bucket
assembly may be left connected into its monitoring equipment for electronic counting of
the bucket tips if the operator has the ability to obtain the data from the equipment at
the gauge site. As an alternative, the bucket tips can be counted manually by listening
for the sound of the bucket hitting the bucket stop.
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Should the bucket calibration require adjustment, the following methods are
recommended:

> Move the bucket stop upward to decrease the amount of water required to tip the
bucket. This will result in a higher count per 1.00 inch volume of water.

> Move the bucket stop downward to increase the amount of water required to tip the
bucket. This will result in a lower count per 1.00 inch volume of water.

> Make adjustments to the bucket stop calibration screws by turning the screws only a
small amount. Use turns of 1/4 or 1/8 of the full rotation per adjustment (90 or 45
degrees). Turn both stop screws for both buckets by the same amount and at the same
time.

> Retest the volume of water per tip for both buckets after each adjustment of the
bucket stop screws.

Note that the bucket stop screws or the calibration adjustment screws are the screws
that the bucket rests on top of after it tips and dumps out the water. The screw is on the
opposite side of the gauge from the bucket that it affects. In some Omega rain gauges
the bucket stop screw has a white acorn nut placed on the end of the screw for the
bucket to rest against. Some other gauges use nylon screws and have the bucket come
to rest on the end of the screw. Remember to lock the screws into place at the end of
the adjustments, using the hardware furnished with the particular gauge.

4.0 TEST RESULTS

Each calibration test of the rain gauge should be performed at least twice with an
average value computed from the total of the results. This method is used by Omega to
calibrate the gauges in our lab. Normally, five repetitions of the test are sufficient to
obtain valid results. For best accuracy at slow rates of rainfall, the test should be
performed ten times.

If a glass calibrated cylinder is being used to fill the calibrator bottle, be sure to account
for the meniscus of the water level. The calibrator bottle and plastic graduated cylinders
do not cause a meniscus to form. Meniscus is the reaction of the water with the sides of
a container causing the actual level of the water to be lower than the slightly higher
water level along the sides. Use the lowest point of the surface of the water as viewed
through the side of the container to obtain the actual water level.

The values shown in the calibration tables at the end of this manual are based upon
actual tests made with the calibrator bottle. The numbers shown as inches or as
millimeters of water should equal or be close to the number of bucket tips counted
during the testing.

For a correctly calibrated gauge, the number of tips will usually equal the number
shown in the table with a small amount of water left in one of the buckets. Sometimes,



however, the number of tips may be one less than the table value. In this case, one of
the buckets is usually almost full of water. Several additional milliliters of water will
cause the bucket to tip. Both of these situations are normal and are accepted as being
within the calibration specification of the rain gauge.

5.0 REPLACEMENT PARTS

Orifice Nozzle
Part No Diameter Length Typical Use
16000201 1/32" (smallest) 3/16" For 8" dia & less .01" cal
16000202 1/16" 5/16" For 12" & 8" dia .01" & 1mm cal
16000203 3/32" 3/8" For 12" dia 1mm cal
16000204 1/8"  (largest) 5/8" For 12" dia 1mm cal & above
16000200 Plastic Bottle 32 oz

16000205 Syringe 10 cc (10 ml)



6.0 CALIBRATION TABLES

Factory calibration uses the 1/16" diameter orifice at 6" per hour for an 8" rain gauge.
This rate gives good overall results.

RAIN GAUGE CALIBRATION TABLE
FOR 8" DIAMETER RAIN GAUGES USING THE 1/16" ORIFICE

Rain Gauge Funnel Calibrated Volume of Water

Model # Size 150m 450ml 750ml 946m (typical)
RG-2500 (.01") 8.0" 0.18" 0.55" 0.91" 1.15"
RG-2500M (1mm) 8.0" 4.6 mm 13.8 mm 23. mm 29. mm

FOR 8" DIAMETER RAIN GAUGES USING THE 1/32" ORIFICE
(This orifice produces a flow rate of 2"/hour and will take 35 minutes to complete.)

0.01" of water = 8.24 ml|
1 mm of water = 32.43 ml|

Rain Gauge Funnel Calibrated Volume of Water

Model # Size 150m| 450m| 750ml | 946ml (typical)

RG-2500 (.01") 8.0" 0.19" 0.56" 0.94" 1.19"

RG-2500M (1imm) | 8.0" 4.8 mm 14.2 mm 24. mm 30. mm
ORIFICE FLOW RATES FOR 8" DIAMETER RAIN GAUGES

Orifice Size Flow Rate in/hr Flow Rate mm/hr

1/32" 2 50.8

1/16" 6 152.4

3/32" 12 304.8

1/8" 26 660.4

For RG-2500

RAIN GAUGE CALIBRATION TABLE
FOR 12" DIAMETER RAIN GAUGES

Rain Gauge Calibrated Volume of Water
Model # 150ml 450m| 750ml 946ml (typical)
RG-2500-12 (.01") 0.08" 0.24" 0.40" 0.51"

ORIFICE FLOW RATES FOR 12" DIAMETER RAIN GAUGES

Orifice Size Flow Rate in/hr Flow Rate mm/hr
1/32" 0.77" n/a
1/16" 2.47" n/a
3/32" 4.93" n/a
1/8" 11.39" n/a

For RG-2500-12

0.01" of water = 18.53 ml
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WARRANTY/DISCLAIMER

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a
period of 13 months from date of purchase. OMEGA's WARRANTY adds an additional one (1) month
grace period to the normal one (1) year product warranty to cover handling and shipping time. This
ensures that OMEGA's customers receive maximum coverage on each product.

If the unit malfunctions, it must be returned to the factory for evaluation. OMEGA’'s Customer Service
Department will issue an Authorized Return (AR) number immediately upon phone or written request.
Upon examination by OMEGA, if the unit is found to be defective, it will be repaired or replaced at no
charge. OMEGA's WARRANTY does not apply to defects resulting from any action of the purchaser,
including but not limited to mishandling, improper interfacing, operation outside of design limits,
improper repair, or unauthorized modification. This WARRANTY is VOID if the unit shows evidence of
having been tampered with or shows evidence of having been damaged as a result of excessive corrosion;
or current, heat, moisture or vibration; improper specification; misapplication; misuse or other operating
conditions outside of OMEGA's control. Components in which wear is not warranted, include but are not
limited to contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However,
OMEGA neither assumes responsibility for any omissions or errors nor assumes liability for any
damages that result from the use of its products in accordance with information provided by
OMEGA, either verbal or written. OMEGA warrants only that the parts manufactured by the
company will be as specified and free of defects. OMEGA MAKES NO OTHER WARRANTIES OR
REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESSED OR IMPLIED, EXCEPT THAT OF
TITLE, AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. LIMITATION OF
LIABILITY: The remedies of purchaser set forth herein are exclusive, and the total liability of
OMEGA with respect to this order, whether based on contract, warranty, negligence,
indemnification, strict liability or otherwise, shall not exceed the purchase price of the
component upon which liability is based. In no event shall OMEGA be liable for
consequential, incidental or special damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a “Basic
Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or (2) in medical
applications or used on humans. Should any Product(s) be used in or with any nuclear installation or
activity, medical application, used on humans, or misused in any way, OMEGA assumes no responsibility
as set forth in our basic WARRANTY/DISCLAIMER language, and, additionally, purchaser will indemnify
OMEGA and hold OMEGA harmless from any liability or damage whatsoever arising out of the use of the
Product(s) in such a manner.

RETURN REQUESTS/INQUIRIES

Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Department. BEFORE
RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN
(AR) NUMBER FROM OMEGA’'S CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID
PROCESSING DELAYS). The assigned AR number should then be marked on the outside of the return
package and on any correspondence.

The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent
breakage in transit.

FOR WARRANTY RETURNS, please have the FOR NON-WARRANTY REPAIRS, consult OMEGA
following information available BEFORE for current repair charges. Have the following
contacting OMEGA: information available BEFORE contacting OMEGA:
1. Purchase Order number under which the product| 1. Purchase Order number to cover the COST
was PURCHASED, of the repair,
2. Model and serial number of the product under | 2. Model and serial number of the product, and
warranty, and 3. Repair instructions and/or specific problems
3. Repair instructions and/or specific problems relative to the product.
relative to the product.

OMEGA'’s policy is to make running changes, not model changes, whenever an improvement is possible. This affords
our customers the latest in technology and engineering.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.
© Copyright 2010 OMEGA ENGINEERING, INC. All rights reserved. This document may not be copied, photocopied,

reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without the
prior written consent of OMEGA ENGINEERING, INC.
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