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System Application:
Mixed Bed DI
Two Bed Strong Base Anion DI
Two Bed Weak Base Anion DI
Distillation
Double Pass RO

Thank you for choosing the 414R Resistivity Monitor-Controller manufactured 
by Hydro-Check Systems, Inc.

Application specifications, as well as system service requirements, make 
water quality monitoring a must for both the end user and service provider. 
The 414R-HP and 414R-K Resistivity Monitor-Controllers are designed for 
water systems employing mixed-bed DI, two bed DI, or distillation.  They are 
the ideal specification for the OEM, Engineer, or Service Dealer.
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I)  INSTRUMENT OVERVIEW

The Hydro-Check Systems 414R, Resistivity Monitor-Controller is designed to 
accurately indicate the quality of high purity and ultrapure water.  Application is 
typically associated with ion exchange de-ionizer systems.

Ultrapure water presents unique measurement challenges due to the extremely 
broad range of electrical resistance caused by temperature.  For example, a water 
quality of 18 megohm-cm @ 25°C has an actual measured resistance span of 
5.8 megohms @ 50°C, to 60 megohms @ 5°C.  Therefore, accurate temperature 
compensation is essential.

The 414R also features a controller for connection of valves, alarms, etc.
The set-point hysteresis may be adjusted to have a high and low threshold.  
Activation of the SPDT relay can also be delayed 0 to 120 seconds to compensate 
for expected system “rinse-up” times.  All the set-point parameters are easily 
programmed into the non-volatile memory via 3 front panel pushbuttons.  Green 
and Red LEDs indicate the water quality relative to the set-point.

Isolated Analog Outputs are available as an option.  This option provides 0-5VDC, 
4-20mA, and 0-20mA outputs which are user selectable by jumpers on the circuit 
board.

Input power can be either 110VAC or 220VAC @ 50-60Hz.  The appropriate input 
is selected with jumpers on the circuit board during installation.  A low voltage 
24VAC input version is also available, consult factory.

The 414R utilizes a highly accurate 2-range resistivity measurement circuit, 
precision cell, and Linear Thermistor Network in combination with a 
microprocessor programmed with a sophisticated algorithm and TC data.  
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CONTROLLER

Relay:
1 SPDT rated 1 amp resistive @ 28VDC; 0.5 amp resistive @ 120VAC

Function:
Adjustable High/Low Set-Point

Status Indicators:
Green LED / Above Set-Point
Red LED / Below Set-Point

Relay Activation Delay:
Adjustable from 0 - 120  seconds

Memory:
non-volatile EEPROM

GENERAL

Power Input:  Selectable 110 or 220 VAC; 50 - 60 Hz   (24VAC available)
Power Consumption:  2.4 watts; 20mA @ 110 VAC
Enclosure:  ABS, Panel or Wall Mount

OPTIONAL OUTPUTS

Isolated, 0-5 VDC / 4-20 mA / 0-20 mA, Field Selectable

II)  SPECIFICATIONS & DIMENSIONS

MONITOR

Resistivity Range:

Model 414R-HP:

Model 414R-K:

Temperature Display:
0 - 50.0°C or 32 - 122°F

Accuracy:
Resistivity, ±1% of Reading; Repeatability, ±1%
Temperature, ±0.1°C

Temperature Compensation:
Automatic to 25°C from 5 to 50°C

Display:
½ inch, 4 digit LCD

RESISTIVITY CELL, CS10S
Type:  Insertion Style, ½” & ¾” mNPT fitting included
Resistivity Cell:  0.05 Cell Constant
Temperature Sensor:  Linear Thermistor Network, LTN
Maximum Pres/Temp:  100PSIG @ 100°C
Maximum Sensor Deployment:  100ft of cable
Wetted Materials:  316SS, Polypropylene, Teflon®¹(PTFE) , EPR/EPDM

¹Teflon® is a registered trademark of
                DuPont Company

MEGOHM-CM

.18 1 7
MEGOHM-CM

.0 15 To

KILOHM-CM

.1000
KILOHM-CM

.9999To



II)  SPECIFICATIONS & DIMENSIONS
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III)  BASIC INSTALLATION

A)  PANEL MOUNTING

prior to any electrical wiring

1)  Cut out panel per drawing below and Drill 4 mounting holes
     using a 5/32” drill bit.

4
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III)  BASIC INSTALLATION

B)  WALL MOUNTING

prior to any electrical wiring

1)  Remove the back cover of the enclosure by unscrewing 
the 4 screws... note, the screws are “captive” and cannot 
be completely removed from the enclosure’s rear cover.

2)  Locate the 4 depressions in the plastic on the inside of 
the back cover.  These are drill bit starting guides.  Using 
a 7/64” bit, drill through the back cover at the 4 
positions.

3)  Assemble the Wall Mount Adapter to the cover as 
shown using the provided #4-40 screws, nuts, and 
washers.

4)  Re-Assemble the rear cover to the enclosure after 
performing any necessary electrical connections, as 
detailed in this manual.

5)  Attach completed assembly to the wall surface by the 
four holes using fasteners appropriate for the material
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III)  BASIC INSTALLATION

C)  COMPONENT IDENTIFICATION, MODEL 414R WITHOUT OUTPUT OPTION
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III)  BASIC INSTALLATION

C)   COMPONENT IDENTIFICATION, MODEL 414R WITH OUTPUT OPTION (-520)
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III)  BASIC INSTALLATION

D)  INPUT POWER SELECTION & CONNECTION

1)  The electrical and physical installation of the unit should be performed by 
professional qualified personnel

2)  Do not attempt any wiring with live voltage connection

3)  Remove the back cover of the enclosure by unscrewing the 4 screws... note, the 
screws are “captive” and cannot be completely removed from the enclosure’s rear 
cover.

4)  Locate Jumper Block 1 at the top left of the circuit board (See Illustration Below). 
Confirm the jumper is properly configured for the desired input voltage: 110VAC 
or 220VAC

5) To change the voltage input, simply pull the jumpers off the pins and reposition 
to the desired voltage combination as shown.
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III)  BASIC INSTALLATION

D)  INPUT POWER SELECTION & CONNECTION, CONT.

6)  Locate Terminal Block 1, TB1, which is near center of the board (See Illustration 
Below).

7)  Cut & Strip 1/4” from the ends of all three power supply wires.   Cut the end off 
an unused port nipple and route the wires thru the nipple such that the nipple will 
point away from the striped ends.

8)  Unscrew the screws corresponding with positions shown.  Insert wires according 
to polarity and tighten the screw til secure with some striped wire slightly visible.

9)  Slide the groove of the nipple in the edge of the enclosure access hole.  Check 
all other wiring into the enclosure, and replace the back cover. 
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III)  BASIC INSTALLATION

E)  CELL INSTALLATION & WIRING

IMPORTANT:  ONLY CS-10 Resistivity Cells banded with a YELLOW cable 
label referencing Hydro-Check Systems and -HCS Part #’s are designed 
specifically for use with the 414R.  No other cells will perform correctly.  
Confirm proper labeling prior to installation.

The CS10 resistivity cell and temperature sensor is designed for insertion in 
either the branch or run of standard ½” & ¾” FNPT threaded tees.  The CS-10 
is supplied with either a ½” or ¾” mNPT fitting.  Horizontal orientation is 
recommended as shown to avoid any system bubble accumulation near the 
electrodes.

Confirm the CS-10 has a ½” or ¾” MNPT fitting body appropriate for the Tee.  
If the correct size is already installed on the sensor, remove by unscrewing the 
securing nut and sliding the fitting body off the cell.

Apply pipe tape to the pipe threads of the cell fitting.  Thread the fitting into the 
tee hand tight then tighten an additional ½ to 1 turn with a wrench.

Insert the cell into the fitting.  Be sure the O-ring, spacer, washer, and securing 
nut are present as shown.  Tighten the securing nut... hand tight only.
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