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Introduction:

The Smart Box is designed to interface with progressing cavity pumps. This latest generation Smart
Box is versatile, easy to install, and easy to use.

The Smart Box provides simple, direct communication between the plant operators and
progressing-cavity pumps. The Smart Box prevents lost production and down time by ensuring that
pumps remain within proper operating limits.

NOTE: In order to insure safe, reliable operation, the Onyx Smart Box MUST be used only with a
genuine Onyx Isolator Ring.

Only the genuine Onyx Isolator Ring enables this control system to work reliably on viscous fluids,
suspended solids, abrasive, corrosive, and volatile liquids.

Connecting the Onyx Smart Box to isolator rings made by other manufacturers
compromises safety, reliability, and VOIDS ALL WARRANTIES AND TECHNICAL
SUPPORT.

Progressing cavity pumps handle an incredible range of viscous and abrasive fluids; however, they
are susceptible to damage from two factors:

High pressure over the design limit can burst the discharge end of the pump, stall or burn out the
motor or break the universal joints.

Run dry conditions interrupt the flow of liquid the pump needs to dissipate frictional heat, melting
the stator.

Some pumps use the process fluid to cool the stuffing box, so your pump may or may not need an
external seal flush system. Refer to the pump manufacturer’s instruction sheet to see if your
particular pump needs an external seal water flush.

If an external flush is required but has not been provided, a complete seal water kit is available from
Onyx Valve Company. This seal water kit is designed to interface with your pump and the Smart
Box. Contact our factory for details.



PRINCIPLE OF OPERATION

One switch — or two?

Protecting a pump against over-pressure

is simple:

Install a pressure switch in the discharge

of the pump as shown here:

If the discharge pressure exceed safe

limits the switch signals the Smart box to
stop the pump until the excess pressure
and been relieved and the RESET button

is pressed.
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Protecting a pump against a Run-Dry fault is a little trickier. There are two ways to accomplish

this:

The simplest approach:
Install two  separate
switches, one in the
suction and one in the
discharge line.
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Pressure Switch

A more economical approach is
to install one switch in the
discharge:
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How can you protect a pump against BOTH Over-Pressure and Run Dry with 1 Switch?

Answer: It has to be a 2-stage pressure switch in the discharge.

Set the switch in the high circuit to the highest safe operating pressure for the process system. If
discharge pressure exceeds the high pressure setting, the Smart Box stops the pump and displays a
"High Trip" message. The pump remains stopped until the “Reset" button is pressed.

To determine the Low circuit set-point, it is necessary to understand the difference between static

pressure, friction pressure, and total
pressure.

Static pressure is caused by elevation
differences in the discharge pipe. It is the
direct result of the weight of the liquid in
the piping system. This pressure is
present even when the pump is idle.

Static pressure is not influenced by pipe
size, number of fittings, or viscosity. It is
determined solely by fluid density and the
difference in height between the pressure
switch and the outlet of the pipe.

In the example shown here, the outlet of the
discharge pipe is 10 feet higher than the
gauge, so static head is 10 feet.

Friction pressure is caused by the flow of
liquid through a pipe and is present only
when the pump is primed and running.

It depends on flow rate, size and length of
pipe, roughness of the inside of the pipe,
number of fittings, and fluid viscosity.
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Total pressure = Static Pressure + Friction Pressure.
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When the pump is idle the gauge shows static pressure. When the pump is running with flow

present the gauge shows total pressure.

In the example, total pressure is 20 feet.

For run dry protection, set the low-pressure switch at the mid-point between the static and total

pressure.

In our example the correct setting for the low-pressure switch is 15 feet.

When the pump is running correctly, the low-pressure switch signals that flow is present. If the
pump runs dry and flow stops, pressure falls back to the static pressure. This causes the low-

pressure switch to signal that flow has stopped.




The Smart Box program allows the pump time to prime. Each time the pump starts, the Smart Box

waits 45 seconds before checking for run dry conditions.

After this time-out period, if the pressure falls below the low-pressure setting (which indicates the
pump is running dry) the Smart Box stops the pump and displays a "Low Trip" message. The "Low

Trip" state remains until the "Reset" button is pressed.

Pressure Switch
Allen-Bradley

2-Point

PNP configuration

Housing: 316 Stainless steel
Enclosure: IP-66

Voltage: 12 -->30 VDC
Max Load: 250 mA
Accuracy: +- 0.5% of range

Standard Cord= 10 m long ‘

STURDY MOUNTING
FOR HEAVY OR

MULTIPLE
INSTRUMENTS
/ / AN SENSOR FITSINSIDEBOLT
‘ \ PATTERN OF MATING
/ © ® FLANGES
/ (o) )
TUBE I.D.MATCHES SCH. 40
@ CARBON STEELPIPE
9
@
N
I | | —
11 PUMP READY
[o)ololol Y IO §
10.50
L S

4X0 .312THRU (2) 3/4NPT

CONDUIT CONN.

Power consumption = %2 Amp @ 120 VAC / 60~

Display can be
rotated to face any

direction
1]o]o
RANGE: & &/
O -15 to +15 psi
00 - 60 psi %
00-150psi
00 - 600 psi 6
—
‘ OA
7 |
r _%
\ _%

size [OA T B

1 250 | 187
1-1/2] 325 | 1.87

2 4.00 | 187
2-1/2| 475 | 1.87

3 525|187
4 6.75 | 2.12
5 7.62 | 2.25
6
8

8.62 | 2.25
1087 2.25
10 [1325] 2.81
12_[16.00] 3.12
14 11762] 3.12
16 [20.12] 3.12
18 [2150] 3.12
20 [23.75] 3.12
24 [28.12] 3.12

CENTER MATERIAL:
O CARBON STEEL
0O 316 STAINLESS STEEL
[0 CARPENTER 20 STAINLESS STEEL

END PLATE MATERIAL:
O ACETAL
[ 316 STAINLESSSTEEL
O CARPENTER 20 STAINLESS STEEL
O TEFLON

SLEEVE ELASTOMER:

FILL FLUID:
O SILICONE (STD) (-40° F TO 400° F)
O FDA SILICONE  (-20° F TO 400° F)

SPECIFICATIONS:
ELECTRICAL RATING:
1PH/60HZ/115 VOLT POWER

REQUIRED
POWER CONSUMPTION 30VA

CONTACT RATING:

250 VAC, 10ARESISTIVE

MICRO PROCESSEDBASED PLC LOGIC
NEMA-4X ENCLOSURE
SIGNALLIGHTS (4)

LOCAL ALARM OPTION:

O YES

OxNo

PRESSURE SENSOR W/IFM PRESSURE SWITCH
&SMART BOX
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Wiring
A qualified electrician should perform wiring. All wiring should conform to national and local
electrical codes. Disconnect all electric power to this box before wiring or servicing.

How It All Comes Together:

The Smart Box provides a closed-loop system of protection to safeguard the pump.
The elements of the loop include:
Progressing Cavity pump

Onyx isolator Ring on pump discharge
1 or 2 pressure switches

Smart Box
A VFD or Motor Starter
Motor
| em @
I Remote ] (-
' SCADDA
L System :
- I Pressure
l Swit(_:h
: Go / No-Go signal } 2-Point \
— 4—[@]
iy T
FLOW
3 PHASE VED
POWER Motor Suction
— O Discharge
= O P-C PUMP
o — ~
| E— u

Onyx Isolator Ring

Smart Box General Arrangement
Closing the Loop

In order to protect the pump properly, the Smart Box needs three things:
It has to know the pressure at the pump discharge.
It has to know if and when the pump is running

It has to have final authority to stop the pump if it detects a malfunction.



1. Fixed Speed pump:

( SMART BOX

:( ):r\‘/ Neutral

STOP system ‘
120 ‘ LN.C. CON;/}%TOR g
VAC e
\ 4 THERMAL OL
I
( I am Running / Not Running signal |
Remote Aux Contact \J
RUN
—1 *
3 PHASE
POWER TO PUMP — N~
MOTOR

The Smart Box has a permissive contact O-1 that remains closed continuously whether the pump is
running or not. This contact stays closed unless there is a problem. If there is a fault in the system,
this contact opens until you fix the problem and press RESET on the Smart Box.
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RUN
Command
O O CQ
Input connections from the field
Low Pressure Pump is Runing
switch signal
e T s R R
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switch
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L 0 13 3 15

Output connections to the field
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Contact Rating for Outputs in the Smart Box-4

Contacts Uncompensated Operations 25000
Conventional thermal current A 8 Fluorescentlampload 1 x 5 W Operations 25000
(10A UL at 230/240 V AC,

Recommended for load: 12 V mA > 500 conventionally compensated
AC/DC Switching frequency
Short-circuit proof cos ¢ = 1, A 15 Mechanical operations X106 10
characteristic B16 at 600 A

- Switching frequency Hz 10
Short-circuit proof cos ¢ = 0.5 - A 16 —
0.7; characteristic B16 at 900 A Resistive load/lamp load Hz 2
Rated impulse withstand kv 6 Inductive load Hz 0.5
voltage Uimp contact coil UL/CSA
Rated operational voltage Ue VAC 250 Uninterrupted current at A 10

Rated insulation voltage Ui V AC 250 240 VAC

Safe isolation to EN 50178 VAC 300 Uninterrupted current at A 8

between coil and contact 24V DC

Safe isolation to EN 50178 VAC 300 AC

between two contacts Control circuit rating codes B 300 Light Pilot Duty

Making capacity (utilization category)

AC—15, 250 VAC, 3 A Operations 300000 Max. rated operational VAC 300

(600 ops./h) voltage

DC-13, UR = 150 ms, 24V DC, Operations 200000 Max. uninterrupted A 5 360 VA Break
1 A (500 S/h) thermal current cos @ = 1

Breaking capacity atB 300
AC—15, 250 VAC, 3 A Operations 300000 Max. make/break capacity VA 3600/360
(600 ops./h) cos @ # 1 at B 300
DC-13, IR = 150 ms, 24V DC, Operations 200000 DC
1 A (500 ops./h) Control circuit rating codes R 300 Light Pilot Duty

Filament bulb load (utilization category)

1000 W at 230/240 V AC Operations 25000 Max. rated operational vDC 300
500 W at 115/120 V AC Operations 25000 oltege
Fluorescent lamp load bz, tfermial ® g
P uninterrupted current at
Fluorescent lamp load 10 x 58 W at 230/240 V AC R 300
With series-connected Operations 25000 Max. make/break capacity VA 28/28
electrical device at R 300




How you wire it (no L-O-R function):

Pump RUN
signal LO  HI
11 12 13 14 15

24 VDC+ %? R IQI® %

OK to Run Fault

—=@ —{H]

7 18
BLU
| |
Out 1 1 2 0
[ BLK LO Neutral
| D - VAC
\
‘ Hot
Out 2 ‘ WHT HI
| e
L ! Pump is
_ __ __ RUNNING All START and
d signal P%ms'?b STOP commands
® PUMP MOTOR
Pressure switch ﬂ I T _ T _ Starter Coil
—— Thermal O.L.
Neutral
Input connections from the field
Pump is

Low Pressure switch Runing signal

120 VAC/60~ Hot 4@ 17 @K‘@ @—/4@
2 I-1

20 I-2

Neutral
@18 Smart Box 4

High Pressure switch

—1 % Dwg# 90079
< 5 17-April-20
= i Gardellin

Output connections to the field

Permission to Run

Q-1-1 Q-1-2

It is imperative that the Smart Box is the last link in the chain and that there are no other devices
between the Smart Box and the starter coil that can start the pump. Output-4 is an optional
“FAULT” signal that you can use to illuminate a remote FAULT light or to tell a supervisory
SCADDA system that the pump is off-line because of a fault condition.



Do you want Local — Off - Remote Function?

You do not need a separate H-O-A (Hand - Off — Auto)
switch.

The Smart box is pre-programmed to perform the
Local-Off - Remote function.

Same operation as above except that now when you turn on the Smart
Box a set of START and STOP buttons will appear in the screen.

How to activate the L-O-R function:
1.Add a jumper between terminal #4 and 1-4 as shown below.
2. Add a jumper between O-1/2 and O-2/1 as shown below.
3. If your motor starter coil is 120 VAC, add a jumper between terminals # 6 and O-2/2 as shown

below. WARNING: If your starter coil is not 120 VAC, then skip this step.

It is imperative that the Smart Box is the last link in the chain and that there are no other devices
between the Smart Box and the starter coil that can start the pump.

- LoR 120 VAC Hot
Pump OK to Run GO
Ul
24 VDC+ RUN — - Neutral
signal LO  HI L-O-R
| | n 2 13 14 15 O1 02
0 0 1 2 4 1 2 1 2 7 17 10 18
%@ W@g@@@@%@@%@@@ @%éo ?
BRN \ ! -
BLU - /
(1) Install Jumper to
Solid State S \ turn on
} . gjucl - I t 11J to ot 120 e
nstai umper
[ % Q BLK Lo — turn on VAC
’ | L-O-R function Hot
| Out2 |~ WHT| HI J
[ 2)
| .
’ ‘ | Pump is All START and
- - RUNNING 3 PHASE STOP commands
Q signal POWER TO
PUMP MOTOR
Pressure ‘[ T
Switch Aux Contact f — 4 [ — Starter Coil
- Thermal O.L.

Neutral

11



2. Variable Speed pump with VFD
In this arrangement the Smart Box is connected to the “ENABLE” terminals inside the VFD
Sometimes these are labeled “PERMISSIVE”.

The Smart ox needs to know when the pump is running so you must dedicate one of the RUN relays
in the VFD to the Smart Box. Wire the RUN signal directly to Smart box terminals #2 and I-1.

OK to Run
PumpRUN -
24 VDC+ signal oy
|o |o 1 2 4 I 12 13 I5 |01 | 17 |10 |18
1T 12
® %@ ® 88 ( % ® % 3

— L L

BLU BRN
S(ilid State Sw
T R \}i%
F—<oo——a — P —
Hot Neutral

R
~ _

Pressure Switch @/@ @ @ @ w\

Enable 24 Forward |

issi V+ ‘

1

|

(Permissive)

Do you want to add the Local — Off - Remote Function? Simply add a jumper between
terminal #4 and [-4 and a jumper between O-1/2 and O-2/1. You also need to connect O-2/2 to

your “Forward Run” terminal in the VFD.

Pump
RUN
signal LO HI L-O-R

11_ 12 13 14 15
24 VDC+ (@T@ ® ? ®
LOR 17 [0 s

OK to Run GO

] ]
 F
o1 02
1®2 ®l 2

~— | — | —
oy 120 Neutral
Install Jumper K / VAC
to turn on
L-O-R function Hot

Solid State Sw
Out 1 —‘
oo (OB |_0 )

Remote start
Out2 WHT | _HI / 51gnal

| o] [8][¢]
Pressure |

| Enable 24 V+ Forward

‘ (Permissive)

I

|

Switch



Notes on the VFD:

The first thing you have to do prior to
wiring a VFD to the Smart Box is to

identify  the critical interface %?"éi’riiﬁg’
terminals in the VFD. By way of & Up Drives
example, we will use the Allen T

3.42k

r

|_
Logic
Common

3 4

=
TE

52.3k

100

6 7 8

12 Bit|
D/A

CR1 CR2

9 1|0_”—I_”—1|2 1

CR3 CR3

3 14 15

CR4 CR4 ¢

16

17

it riph

18

Bradley model 1336 VFD.

®

5
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Terminal board # TB-2 is shown at
the right.

The A-B drive has (4) programmable

relays labeled CR-1 to CR-4. The

Smart Box needs one Normally Open

“RUN” relay. You can use any

available relay for this purpose so

long as it is N.O. and is programmed

to energize whenever the pump motor is running.

WA RNR
] '0-10V u

4-20mA

Pulse
Source

Analog Out —=—

Analog Device

User Supplied ]

‘+"

Contacts Shown

in Unpowered State

In our example we used CR-1 as the run relay. Connect terminal #10 in the A-B drive to Smart Box terminal
#2. Connect terminal #11 in the A-B drive to terminal I-1 in the Smart Box.

The second step is to identify the relevant terminals
on the input side of the VFD. Terminal board TB-3
in the A-B drive is shown at the right.

First, we need 24 VDC+, sometimes referred to as
“COMMON” In our example we could use either
terminal #21, 25, or 29. Connect A-B terminal #21 to
Smart Box terminal # O-1/1.

Next, we need an “ENABLE” terminal, which would
be #30 in the example A-B drive. Connect A-B
terminal #30 to Smart box terminal #0O-1/2

Finally, if you elect to activate the L-O-R function,
then you need a “Run Forward/Stop” terminal,
which is #19 in our example. Connect A-B terminal
#19 to Smart Box terminal #0-2.

Important note:  Just because A-B used these
numbers in their 1336 VFD does NOT imply that any
other drive will have the same terminal numbering
system. It is up to the system engineer to determine
the corresponding terminal numbers for whatever
brand and model drive they specified. If in doubt call
or e-mail the Onyx factory for assistance. Don’t
guess at it if you are uncertain or you could wind up
smoking the VFD and the Smart Box.

o— [

— (&)
&)
o)
=
——{[&]
25 [®
&
&
=]

“ =l
—+—"]]

Run Forward/Stop*

Stop/Fault Reset?

Common

Run Reverse/Stop*

Auxiliary®

Common

-
-

1
|
i
|
1
|
|
|
|
|
|
|
|
|

.
r

Speed Select 2°

Speed Select 1

Common

Enable®

13

R |



Solid State Pressure Switches

Solid state pressure switches are more accurate than their
mechanical counterparts and are easier to set up and
configure during start up.

The Onyx Smart Box-4 is designed to interface directly
with the IFM #PN-769X or the Allen Bradley 836 series
solid state switch.

The Smart Box-4 comes standard with an internal power
supply to drive the pressure switch.

The pressure switch cable has 4 wires inside, each with a
different color. Wire the switch into the circuit as shown
in the diagram below.

7

BLU BRN

@ @ Solid State Sw

Out 1 _‘
BLK LO

\ @ ~

| |

| .02 I~ war HI )

&/

Pressure switch
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Notes on the IFM Solid State Pressure Switch:

PN7 Series Pressure Sensor
Programming Menu Guide

Units of measure

!—‘—\

Switching Switching

status OU1 status OU2
2-color digital

Enter button display
Arrow keys

Programming Mode

Press Enter [@] to access parameter selection menu

Press Up/ Down [A] [W] Arrow
until desired menu item is displayed.
(See Pressure Sensor Menu Items)

[SIPLT

Press Enter [@®] to display the current setting.

To change the setting, press and hold the up [A] or
down [ W] arrow for 1 second until the flashing value
is continuously incremented.

After this time, the switch point may be increased
continuously (by holding down the up or down
arrow) or incremented (by pressing and releasing the
arrows repeatedly) until the desired value is reached.

Press Enter [@] once to save the desired value.

The desired value is set. If no button is pressed
for 30 seconds, the sensor returns to the
operating mode.

Repeat these steps to set other values as required.

05 =T [ e [ =

ifm efector inc.
800-441-8246
ifm.com/us

email: ¢s.us@ifm.com

Pressure Sensor Menu ltems

Program M (Display units) first to avoid programming errors.

EH]] Setpoint 1
EI‘. Resetpoint 1
E’[ﬂ. Setpoint 2
E. Resetpoint 2
I:IEE] Enhanced

or Down

SP1 is the Low Pressure Set Point.
rP1 is the low reset point. Set this to SP1 + 1 psi.

SP2 is your High Pressure Limit.
rP2 is the high reset point. Set this to SP2 — 1 psi.

functions — Press Enter [@], then Up [A]
[w] arrows to scroll through the Enhanced

Function options. (See detailed instructions for

complete

listing of EF menu.)

ﬂ. Restore factory settings

gl ]I | output 1,

Hila!
H

Elnlc!

aluld] | output 2

Set “Oul” to Hno

Hysteresis mode: normally open

Hysteresis mode; normally closed

Set “Ou 2” to HnC

Field mode: normally open

Field mode: normally closed

Delay time for

‘d‘5| ” UdH ” Ud‘E‘E‘ ‘, H‘t“l?‘ ‘ switching outputs Set to: 0
Select units (options vary depending on range
!n. of sensor): inHg, bar/mbar, psi, kPa, MPa, inH20
Pl=Inl |
PP , I P PNP output, NPN output €—— Setto: PnP

clolL]r] Display color
ljm! Display color changes to red when QU1 switches

m Display color changes to green when QU1 switches

E]IE‘. Display options

d1d2 43
ed, cdP, Fid3

Display updated 50, 200,
or 600 mSec

Same as above with display
rotated 180°

E] Display deactivated

For additional information, please see the operating instructions.

52016
Lit Mo.. USD416e

15



Sett ing the Allen Bradley 836 E switch:

4.1.2 Structure of the programming menu
The chart below illustrates the structure of the programming menu.

A B Cc

K

[BASE J@-»{UNITI lo~[BAR_JSaPsi_|8aRmPA 195 ]
(€]

ZERO Jo~[0.00 |

°

@GHZ ©~[000 |
e
o D o~ By 1@ [FVR0 |95 [5F 125 [SpR0 | $3[0FF 1S5 [OFFR
e
| ®mU Jo~[0 ]

82 —— o
—DESI_]&~[NC _] YES | (optma”
our m.mﬁoq—‘wmc S EYNC_ ] O wino 195 [AYND |95 e

\‘ sp@ wl:o.oo_}d\ L—usa TUIS SETTING
. [ReP mo.m_\ LOW PRESSURE SETTING

of° =
| @wggt_ow PRESS — 1 Ps|
Ofse Je~ @0 LERO

(optional)

oy 72| FNCZ (o= (WINC | @5 [HYNC 18g[WINO |25 [HYNO |2 Eee
\ P2 le~[0.00 USE TWIS SETTING
RSP2__|@—[0.00 _
ol® ‘%@*\ HIGH PRESSURE SETTING
‘ e
8 Rsr o~ (00 N HlaHd PRESS — 1 Psi
%_‘. el
SEerU ©>0.00 SET TO EERO
G o-000 |

e
0.0
e N
Oreir e~ 50N] %5 MAX | 85 HOD

[SERV_ | @={LOCK |e+ 0 |
3 ]}

ODE &0

~ie rﬁ;_ o= 1O A

Programming the Allen Bradley # 836E switch

Set the UNITS to “PSI”

Set OUT - FUNC to “HYNO” (High, Normally Open)

Set OUT —> SP to the low pressure threshold for your pump.

Set OUT > RSP to the low pressure threshold minus 1 psi.

Set OUT2 - FUNC to “HYNC” (High Switch, Normally Closed)
Set OUT2 - SP to the maximum safe pressure for your pump.

Set OUT2 > RSP to the maximum safe pressure minus 1 psi.

NNk W=

16



Mechanical Pressure Switches

If you prefer mechanical switches, they are compatible with ¢ Smart Box-4 as well.
24 VDC+

LO HI
11 12 13
1 2

R ® RIUR | ®

r—J

com N.O
I

. LO

T —
NC. Lo

I I
NO.

com | HI
“N.C.
I

A

Pressure switch

Pump RUN
signal LO HI o
nn B 15 120 VAC
24 VDC+ % ® . Hot E
0 [ P ) OK toRun Flush S 17 v [0 s
® — — ®
Ql Q3
I ) II Z I i
BLU BRN =
D) g s (-
Solid State S .
ot Seal Flsh 120
" Lo Solenoid
I o Seal Flush Vahe \;_[A([:
| | Flow Switch o
| Out2 I@ wr | _t
I I Pump is All START and STOP
P RUNNING commands
JA deml | g,
PUMP MOTOR
I I I Starter Coil Neutral
Aux - -
Contact
- Thermal O.L.
Neutral
Input connections from the field Output connections to the field
Low Prossure switch Pump is
B0vAC w~Hm‘@17

Runing signal

I\cmrd‘@m

1

Seal Flush Flow Switch (Optional)

||kﬁ

Permission toRun

[OE} Q2

Seal Flush Solenoid Valve

031 @2

17



Seal Water Control

If your pump requires an external water quench for the mechanical seal or packing box and you want to
control it with the Smart box, wire it as shown below. The solenoid valve coil voltage must be 110/120
VAC. Wire the solenoid valve at terminals #8 and O-3/1. Install a jumper between #6 and O-3/2 as
shown. Wire the flow switch between terminals #3 and #I-5. If you don’t have a flow switch, install a

jumper across these two terminals.

Seal
15

OK to Run

120 VAC
. Hot E
Fi,?sh é5 %7 %17 é|1 0 %1 8

[

ik

Flow Switch

Starter Coil

Pump RUN
signal LO  HI
In 2 B
24 VDC+ RN ®
|0 |0 1 2 |3
BLU| £RN
U solidstate sw |
’ ot | el o 1R
| Seal Flush
|
Out2 |
| ()BT HI —
’ Pump is
I R RUNNING
signal | poumro
Py TUMPM];DTORT
Aux — -
Contact

Input connections from the field

120 VAC/60~ Hot‘@”
Noard ——$ 1

High Pressure switch

0 -3

Low Pressure switch

Questions?

Need help? Contact David Gardellin:

Onyx Valve Co

835 Industrial Hwy
Cinnaminson NJ 08077
Tel: 856-829-2888

Fax: 856-829-3080

E: david@onyxvalve.com

Seal Flush
Solenoid
Valve. VAC

Hot

All START and STOP
commands

Neutral

Thermal O.L.

Neutral

Output connections to the field

Pump is

Runing signal Permission to Run

Q-1 Qi

Seal Flush Flow Switch (Optional) Seal Flush Solenoid Valve

Q32
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