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INSTRUCTION MANUAL

TB4 and TB4MM Rain Gage




Warranty and Assistance

The TB4 AND TB4MM RAIN GAGES are warranted by Campbell
Scientific, Inc. to be free from defects in materials and workmanship under
normal use and service for twelve (12) months from date of shipment unless
specified otherwise. Batteries have no warranty. Campbell Scientific, Inc.'s
obligation under this warranty is limited to repairing or replacing (at Campbell
Scientific, Inc.'s option) defective products. The customer shall assume all
costs of removing, reinstalling, and shipping defective products to Campbell
Scientific, Inc. Campbell Scientific, Inc. will return such products by surface
carrier prepaid. This warranty shall not apply to any Campbell Scientific, Inc.
products which have been subjected to modification, misuse, neglect, accidents
of nature, or shipping damage. This warranty is in lieu of all other warranties,
expressed or implied, including warranties of merchantability or fitness for a
particular purpose. Campbell Scientific, Inc. is not liable for special, indirect,
incidental, or consequential damages.

Products may not be returned without prior authorization. The following
contact information is for US and International customers residing in countries
served by Campbell Scientific, Inc. directly. Affiliate companies handle
repairs for customers within their territories. Please visit
www.campbellsci.com to determine which Campbell Scientific company
Serves your country.

To obtain a Returned Materials Authorization (RMA), contact Campbell
Scientific, Inc., phone (435) 753-2342. After an applications engineer
determines the nature of the problem, an RMA number will be issued. Please
write this number clearly on the outside of the shipping container. Campbell
Scientific's shipping address is:

CAMPBELL SCIENTIFIC, INC.
RMA#

815 West 1800 North

Logan, Utah 84321-1784

For all returns, the customer must fill out a “Declaration of Hazardous Material
and Decontamination” form and comply with the requirements specified in it.
The form is available from our website at www.campbellsci.com/repair. A
completed form must be either emailed to repair@campbellsci.com or faxed to
435-750-9579. Campbell Scientific will not process any returns until we
receive this form. If the form is not received within three days of product
receipt or is incomplete, the product will be returned to the customer at the
customer’s expense. Campbell Scientific reserves the right to refuse service on
products that were exposed to contaminants that may cause health or safety
concerns for our employees.
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TB4 and TB4MM Rain Gage

Dataloggers listed in Table 4-2 have the capability of counting switch closures
on some of their control ports. When a control port is used, the return from the
rain gage switch must be connected to +5 volts on the datalogger.

TABLE 4-2. Wiring for Control Port Input

CR800
CR1000 CR500
Color |Description |CR3000 CR510 |CR10X CR23X

Black |Signal Control Port |C2/P3 |Control Port |Control Port
White |Signal Return |5V 5V 5V 5V
Clear |Shield = = G =

The CR10 does not support the use of control port inputs with the Pulse Count
instruction.

Black R .

- ; -
- Do
White Co -
: :
k) ’ . '
.

Clear

FIGURE 4-1. Rain Gage Schematic

In a long cable there is appreciable capacitance between the lines. A built up
charge could cause arcing when the switch closes, shortening switch life. A
100 ohm resistor is connected in series at the switch to prevent arcing by
limiting the current (Figure 4-1). This resistor is installed on all rain gages
currently sold by Campbell Scientific.

5. Datalogger Programming

This section is for users who write their own datalogger programs. A
datalogger program to measure this sensor can be created using Campbell
Scientific’s Short Cut Program Builder software. You do not need to read this
section to use Short Cut.

The rain gage is measured using the Pulse Count instruction with the switch
closure configuration code. The multiplier used in the Pulse Count instruction
determines the units in which rainfall is reported.

TABLE 5-1. Multipliers
TB4 TB4MM
Inches 0.01 0.007874
Millimeters | 0.254 0.2




TB4 and TB4MM Rain Gage

5.1 Pulse Channel Example Programs

The following example programs use a pulse channel to read the output from
the rain gage.

5.1.1 CR1000 Pulse Channel Example

Although this example is for the CR1000, Campbell Scientific’s CR800,
CR850, CR3000, and CR5000 are programmed similarly.

‘CR1000
'CR1000 Program for TB4

'Declare Variables and Units
Public Rain_mm

Units Rain_mm=mm

'Define Data Tables
DataTable(TB4_mm,True,-1)
Datalnterval(0,60,Min,0)
Totalize(1,Rain_mm,IEEE4,0)
EndTable

'Main Program
BeginProg
Scan(1,Sec,1,0)
'"TB4 Rain Gauge measurement Rain_mm:
PulseCount(Rain_mm,1,1,2,0,0.254,0)
'Call Data Tables and Store Data
CallTable(TB4_mm)
NextScan
EndProg

5.1.2 CR200(X) Series Pulse Channel Example

'CR200 Series
'TB4 program

'Declare Variables and Units
Public Rain_mm

Units Rain_mm=mm

'Define Data Tables
DataTable(TB4_mm,True,-1)
Datalnterval(0,60,Min)
Totalize(1,Rain_mm,0)
EndTable
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'Main Program
BeginProg
Scan(10,Sec)
'TB4 Rain Gauge measurement Rain_mm:
PulseCount(Rain_mm,P_SW,2,0,0.254,0)
'Call Data Tables and Store Data
CallTable(TB4_mm)
NextScan
EndProg

5.1.3 CR10(X) Pulse Channel Example

The following example program uses a pulse channel to read the output from
the rain gage and will work with CR500, CR510, CR10(X), 21X and CR23X;
the CRY7 is similar, but has an additional parameter in the Pulse Count
instruction to specify the slot that the Pulse Card is in.

-{CR10X}

:CR10X Program for TB4
;Rain (mm)

*Table 1 Program

01: 1 Execution Interval (seconds)
1: Pulse (P3)

1. 1 Reps

2.1 Pulse Channel 1

3 2 Switch Closure, All Counts

4: 1 Loc [ Rain_mm ]

5. .254 Multiplier

6: 0 Offset
2: If time is (P92)

1. 0 Minutes (Seconds --) into a

2: 60 Interval (same units as above)

3 10 Set Output Flag High (Flag 0)
3: Set Active Storage Area (P80)

1. 1 Final Storage Area 1

2: 101 Array ID
4: Real Time (P77)

1. 1220 Year,Day,Hour/Minute (midnight = 2400)
5: Totalize (P72)

1. 1 Reps

2. 1 Loc [ Rain_mm ]

*Table 2 Program
02: 0.0000 Execution Interval (seconds)

*Table 3 Subroutines

End Program
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Output Instruction 72, Totalize, is used in the output section of the program to
output the total rainfall over the output interval. This section should be
executed every scan and not placed in a subroutine or conditional statement.

5.2 Control Port Example Programs

The following examples measure a TB4 rain gage using a control port on the
datalogger. Wire the sensor as shown in Table 4-2.

5.2.1 CR1000 Control Port Example

Although this example is for the CR1000 datalogger, our CR800, CR850,
CR3000, and CR5000 are programmed similarly.

'CR1000
'CR1000 Program for TB4

'Declare Public Variables and Units
Public Rain_mm
Units Rain_mm=mm

DataTable (Rain, True,-1)
Datalnterval (0,60,Min,0)
Totalize (1,Rain_mm,FP2,0)

EndTable

'Main Program
BeginProg
Scan (1,Sec,1,0)
PulseCount (Rain_mm,1,18,2,0,.254,0) ; Black wire connected to C8
CallTable (Rain)
NextScan
EndProg

5.2.2 CR200(X) Series Control Port Example

'CR200

" A 20 kOhm pull up resistor is require to read a switch closure on C1 or C2
" as a Pulse Counter. The 20 kOhm resistor uses the battery voltage.

'Declare Public Variables and Units
Public Rain_mm
Units Rain_mm=mm

'Define Data Tables
DataTable (Rain, True,-1)
Datalnterval (0,60,min)
Totalize (1,Rain_mm,0)
EndTable
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'Main Program
BeginProg
Scan (1,Sec)
'TB4 Rain Gage measurement Rain-mm
PulseCount (Rain_mm,C2,2,0,.254,0) ; Black wire connected to C2
'Call Data Tables and Store Data
CallTable (Rain)
NextScan
EndProg

5.2.3 CR10X Control Port Example

Although this program is for the CR10X datalogger, our CR500, CR510, and
CR23X are programmed similarly.

;{CR10X}
*Table 1 Program
01: 1.0000 Execution Interval (seconds)
1: Pulse (P3)
1. 1 Reps
2. 8 Control Port 8 (switch closure only) ;Black wire connect to C8
3 2 Switch Closure, All Counts
4: 1 Loc [ Rain_mm ]
5. .254 Multiplier
6: 0 Offset
2: If time is (P92)
1. 0 Minutes (Seconds --) into a
2: 60 Interval (same units as above)
3 10 Set Output Flag High (Flag 0)
3: Set Active Storage Area (P80)
1. 1 Final Storage Area 1
2: 101 Array ID
4: Real Time (P77)
1. 1220 Year,Day,Hour/Minute (midnight = 2400)
5: Sample (P70)
1. 1 Reps
2. 1 Loc [ Rain_mm ]

*Table 2 Program
01: 0.0000 Execution Interval (seconds)

*Table 3 Subroutines

End Program
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6. Troubleshooting

6.1 Precipitation

Symptom: No Precipitation

1.

7. Maintenance

10

Check that the sensor is wired to the Pulse Channel specified by the pulse
count instruction.

Verify that the Configuration Code (Switch Closure), and Multiplier and
Offset parameters for the Pulse Count instruction are correct for the
datalogger type.

Disconnect the sensor from the datalogger and use an ohm meter to do a
continuity check of the switch. The resistance measured at the terminal
block on the inside of the bucket between the black and white leads
should vary from infinite (switch open) when the bucket is tipped, to less
than an ohm when the bucket is balanced.

During each site visit, remove any debris, insects, sediment, etc. from the
collection funnel, debris screen, siphoning mechanism, or tipping bucket
assembly.

Verify the tipping bucket assembly moves freely, and that the datalogger
records each bucket tip.

7.1 Dismantling for Cleaning

The following items should be checked regularly for cleanliness:

Catch filter (see Figure 7-3)

Siphon (see Figure 7-3)

Interior of bucket (see Figure 7-1)

Top surface of adjusting screws (see Figure 7-1)

Housing locking screws; lightly lubricate after cleaning (see Figure 7-1)
All insect screens (see Figure 7-1)
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To access the above components, dismantle the TB4 using the following
procedure:

1. Remove the housing assembly from the base by loosening the three
locking screws and lifting the housing upward.

Reed Switch Assembly

Bucket Assembly

Bullseye Level

Housing Screw

FIGURE 7-1. Components of TB4 Base

11
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2. Separate the filter/siphon assembly from the funnel by pushing the filter
while pulling the siphon (see Figure 7-2).

CAUTION Do not twist the filter/siphon assembly while pushing and
pulling.

To dismantle the filter and siphon assembly,
push filter and pull siphon at the same time.
Do not twist.

Push Filter

Do not twist while
pushing and pulling.

FIGURE 7-2. Dismantling the Filter/Siphon Assembly

12
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3.

Disassemble the filter/siphon assembly by doing the following (see Figure
7-3):

(@) Unscrew nut

(b) Lightly press stem down on surface until stem pops out of siphon
body.

(c) Remove stem from siphon body.

(d) Unscrew cap

(e) Clean all items

Filter Cover

Filter Screen

O Ring

Siphon Body

Brass Nut

FIGURE 7-3. Filter/Siphon Assembly

13
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7.2 Reassembling the TB4

1. Screw cap on stem, finger tighten only (see Figure 7-2).
2. Push stem into siphon body (see Figure 7-2).

3. Replace nut and tighten (see Figure 7-2).

CAUTION Do not over tighten.

4. Push filter/siphon assembly back into place (see Figure 7-4).

CAUTION Do not twist the filter/siphon assembly while putting it back
into place.

To re-assemble,
push the
filter/siphon
assembly back
in place.

Do not twist.

FIGURE 7-4. Reassembling the TB4

5. Place the housing assembly back onto the base and tighten the three
screws that secure the housing onto the base.

14
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8. Calibration

The sensor is factory calibrated; recalibration is not required unless damage
has occurred or the adjustment screws have loosened. Nevertheless, the
following calibration check is recommended once every 12 months:

Field Calibration Check:

a. Remove the housing assembly from the base by removing the three
screws and lifting upward on the housing.

b.  Check the bubble level to verify the rain gage is level.

c. Pour water through the inner funnel to wet the two bucket surfaces.
Using a graduated cylinder, slowly pour 314 cc (19.16 in®) of water, over
a 15 minute period, into the collection funnel. This volume of water is
equal to .39 inches of rainfall (10 mm).

d.  After the water has passed through the rain gage, the tipping bucket
should have tipped 39 times for the TB4 or 50 times for the TB4AMM.

e. If the rain gage fails to record the correct number of tips, return the unit to
Campbell Scientific for recalibration.

Factory Calibration

If factory calibration is required, contact Campbell Scientific to obtain an
RMA (see Warranty and Assistance in the front of the manual).

15
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