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SERIES SYS-800

Principle of Operation

A floatless liquid level control system consists of a relay
of the proper type, a holder designed to support one or more
electrodes or probes in the liquid container, and the corrasion
resistant electrodes themselves. In as much as all induction
relays are quite similar differing only in contact arrangement, the
following description of how a SYS-800 Relay functions on a
pump down control application will serve to explain the design,
construction, and operating principles for the entire line.

As shown in diagrams below, the laminated core of the relay is
H shaped. The primary coil is assembled to the upper bar of the
core, and the secondary coil for the electrode is placed on the
lower bar. An armature located below the legs of the R core is
connected to an insulated arm carrying the movable contacts.
When the armature is raised, these contacls close or open
the motor and electrode circuits, depending upon whether the
contacts are normally open or closed. (Conftacts shown normally
apen in this example).
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When a source of alternating current is connected to the primary
coil at terminals 3 and 4, the primary coil sets up a magnetic
flux which circulates through the shortest path following the lines
of least resistance.  As shown in Figure 1, this is through the
lower bar of the laminated core on which the secondary coil is
mounted. This magnetic flux induces a voltage in the secondary
or electrode circuit coil. Mo current can flow in this coil, however,
until the circuit is completed between the electrodes. Thus, the
electrode circuit voltage being generated within the relay has no
connection with the power line.

The SYS-800 induction relay utilizes the liguid as an electrical
conductor to complete the secondary circuit between the upper
and lower electrodes. Thus, when the liquid contacts the upper
electrode, the resulting flow of current in this circuit sets up a
bucking action in the lower bar of the core. This action tends to
divert lines of magnetic force to the core legs and sets up an
attraction that pulls the armature in to contact with the legs, as
shown in Figure 2. This armature movement closes the electrode
and load contacts.

The lower contacts on SY5-B00 Relays (terminals 9 and 10)
connect the secondary circuit to ground when liquid contacts
the upper electrode and act as a holding circuit to maintain the
relay in its closed position until the liquid falls below the lower
electrode. This holding circuit provides control of the relay over
any desired range in the liguid level, depending on the distance
between the upper and lower electrodes.

The flow of current through the low energy secondary circuit
is very small and varies with the voltage of the secondary coil.
The secondary coil is selected to operate over the resistance of
the liquid being controlled. Accordingly, since there is a wide
range of secondary coils from which to choose, it is important
that complete information regarding the nature of the liquid be
furnished when ordering Systematic induction relays.,

5YS-800 Relay Used for Pump Down Control
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Figure 1 - Secondary coll circuit open; armature down.
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Figure 2 - Secondary coil circuit closed; armature up.
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Instal'atiu“ Instmctions Field Replaceable and Convertible Contacts

% i ™ : The Induction Relay provides circuit versatility by offering a contact kit
Relay: Install relay in level upright position. Connect Wirés  yhat allows field conversions from N.O. to N.C. or N.C. to N0 contact

from AC supply to terminals #3 and #4 on relay. Make sure amangements, This option also allows you to add or replace contacts
power is of same rated ua“age and frequenﬂy as shown (up to 3 per relay) as required for expansion of your liquid level control
for connection to primary coil on relay data plate. Relays neeas

draw 9 valt amperes,

Electrodes: Install electrodes in tank or well by
suspending them vertically from an electrode holder or
some other suspending means. One electrode should be
set at desired start level and one at desired stop level. For
sewage or surface drainage sumps, make sure electrodes
are hung far encugh apart so that foreign matter floating
on water cannot foul electrodes. Size 18 or larger Type TW
or THW wire is recommended for connection to the relay.

CAUTION - Although the electrodes are connected Remove cover plate and armature
to a low energy secondary coil output which has
inherently low current, there may be up to 800 volts

For a N.C. contact,

between the electrodes or from an electrode to For a N.O. contact, - ingtall the moveable

ground. (See Secondary Coil Table.) Thus wiring and :}:_Imhiﬁ mweanle | d e N.O.  contactinthe

electrodes should be installed to protect personnel amaure assembiy H f“‘?“‘;ﬂ:;ﬁemw

from accidental contact. facing toward the top ookt
of the relay. (away - Sa—— T,

from the armatung) TSRy [N v

Ground: A system ground retum circuit is required from the amature),
indicated relay terminal to the liguid in order to complete - I-.-—H.C.
the secondary circuit of relay. Conduit should not be Ik
used. Instead, connection should be made directly to & -l ;
uninsulated metal tank, or to metal pipe connacted to tank
below normal low liquid level. In wells, connect ground
to pump or metallic water pipe. For concrete, wood, or Contact Kit
insulated tanks, use an extra commen electrode extending
slightly below the longest operating electrode. O bolimct Ml ebintac
5 - - » —

Secondary Coil: Because the secondary voltage on all . 7% d 8 T EI:I'J
Systematic relays is an induced voltage generated within —

For a M.0. contact, install the For a N.C. contact, install the

e retay. foll, the Seoonday’ cof  Moukl e b stationary contacts facing loward stationary contacts facing in
) )
connected 1o any source of power. Voltage of the secondary g pouom of the relay (loward the  toward the top of the relay (away
coil installed on a given relay is determined by conductlivity  ammature) from the armature)
of liguid to be controlled.

Load Connections: Systemalic relays are two-wire
control devices having load contacts rated at 1 hp., single-
phasea, 115 or 230 volts AC or standard duty pilot rating up to
G600 volts AC.  In operation, load contacts act as a switch
to open or close a circuit. Connecting them to an external
load does not introduce a source of alternating current into

the circuit,
a
Accordingly, in making connections for direct operation of
single-phase loads within rated capacity of relay, power T TR Y ey e T
connections must be made as shown in relay wiring A B |CJOJEJF @ |A
diagram. i Y G ) R Gl e e
Tmamitis: T T T _++1 |_-I |_-|"/I_

To operate higher rated single-phase loads or three- |

phase loads, a magnetic starter must be used. In making | ‘emiesee 1 HVHH HAAHAH HIARHA
connections to motor starter, follow directions given on erowcome | L 13 Hy - 41 A1 HI F
the starter wiring diagram for connecting two-wire control LEesies

devices.

2




ﬂ:f".ﬁ;_ " SYSTEMATIC CCONTROISICOM
EELEAL AUNE CONTROLS N BENTAIGYALTORGCOM

waneRrrss CORPORATION 14(866)182.5:867/2

INDUCTION RELAY WIRING DIAGRAM AND OPERATION TYPICAL
CONTACT
ARRANGEMENT DIRECT OPERATION PILOT OPERATION AEELCINCS
: T 3 High Level Signal Confrol. Low
SYsgsir:Ig:mada Wiring sz, me-=mcge(] T =1 17 Level Cutofl when wired in series
Contact Arrangament BE: B e 1 pa 13 with Stop button in 3-wire pushbul-
e X + A C ton stations. Remole, long distance
Mormally Mommally Holding = and low vdiage manuel -conirol
Opan Closad Circuit applications, el

1 0 0

Low Lewel Sagnal Conirad. High
Level Cutofl when wired in series
with Stop butbon in 3-wire pushbut-
ton shations. Remole, long dislance
and low wvoltage manual condrol
applications, elc.

5Y5-800-B Relay
Single Electroda Wiring
Contact Arangemeant

-t

Homally Mormally Helding " |
Open Clasad Circuiit - !

0 1 1]

Same as B800-A Relay above
axcep! hal an addibonal Nommally
Open contact is provided o parmil
simultaneous operation of different
types of secondary signal devices
in remole locabons

SYS5-B00-C Relay
Single Electrode Wiring
Contact Arrangamant

Nosmally Normally  Holding
Open Clesad Circudt

2 0 0 Wines
o T e e
5Y5-800-D Relay For— " — - High &r Low Leval Signal Contral.
Single Electrode Wiring N - — High of Low Level Cutofl when
Contact Arrangamant St Yam e e, i wired in Safies with Stop button in 3-
: H Bty =1 . g wira pushbution staions. Can alse
MWormaly MNomally  Holding { Ll -k el Ly —l  —— be used to interiock various types of
Open Closed  Cireuit 1 i a Sl Eem signal devices,
1 1 0 s . .-_:.x:'“:”
5Y5-B00-E Relay i ——— , Same as B00-B Relay above
Single Electrode Wiring - i oxcopt that an addiional Nommally
Contact Arrangament B = | 2. e Closed contact i$ preedded bo permil
) 2 simultaneous operalion of different
Hormally Nommally Holding T i F ypes of secondary signal dinices
Opan Closad Circuit — — - - IFy Faerrbis localions
1] 2 0 =" e el
5Y5-800-C Relay =f iz o e | Pump Down Control for sewage and
Two Elactrode Wiring b k]| R sump pumps, condensate return
Contact Arrangement [ N A system. elc. Low Level Cutoff for
Bty | H [eEera] i submersible pumps.  Momally
Hormally  Mormally  Holding R, =] (A ] closed Sclencid Valve Confrol for
Open Closed Circuit =oss = | | s = discharging liquids from tanks, abe
o Pump Up Confrol for supply pumps
SYST_BW'E? Hr'l:: Wiri B - - s on alevated tanks and towers, car-
Gwnt r:“ o m'm:g e Lo | == bonators, etz High Level Cutff for
OnEAc AT angem en e = | . pumps and valves. Nommally closed
Wty —a Ll —a] Solenoid Vahve Conirol for plaling
Momally Mommally Holding . r 1 i T
Open Closed Ceireuil ek | maii ! tank and boiler make-up, efc.
0 1 1 oy g T Y oy By s e

CAUTION: Electrodes ara terminals of lve electrical circuits and must be installed to prevent accidental contact by personnal Control
power must be disconnected before servicing.
"= AGOOD DEPENDABLE GROUND RETURN CONNEGTION TO THE LIQUID IS REQUIRED. =
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INDUCTION RELAY WIRING DIAGRAM AND OPERATION TYPICAL
CONTACT APPLICATIONS
ARRANGEMENT DIRECT OPERATION PILOT OPERATION

SY5-800-F Relay — O O g0 -0

3 - - - lﬁ] == Same as SYS-800-C Relay above
Two Electrode Wiring 2 t O except that additional Mormally
Contact Amangement H—{__}J g 0 Open contact is provided to permit
==}~ simultaneous operation of second
—l pump. Exfra contact can also be

used for signal purposes if desired

Maorrmally Helding
Cpan Closed Circuif

2 0 1 r—
SYS-800-G Relay Pump Up ar Pumip Down Control for
Two Electrode Wiring same applications listed above for

SY5-800-C and BYS5-800-D
Ralays. It is also suitable for use in
controling  hydropneumatic  tanks
and motonzed vabve installations.

Contact Arrangement

Maormally MNommaly  Holding
Open Closed Cirzuit

1 1 1

Bame as 5758000 Relay above
except that additional Mormally
Closed contact is provided to penmit
simultaneous operation of second
pump. Extra contact can also be
used for signal purposes if desired

£Y5-800-H Relay
Twao Electrode Wiring
Contact Arrangerment

Momally MNomaly  Holding
Open Closed Circuit

0 2 1

CAUTION: Electrodes are terminals of live electrical circuits and must be installed
to prevent accidental contact by personnel. Control power must be disconnected before senvicing.
=A GOO0D DEPENDABLE GROUND RETURN CONMECTION TO THE LIGUID IS REQUIRED. =
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Service Instructions

CAUTION
Be sure to disconnect relay control
power before servicing electrodes
or electrode holders.

Our relays are designed and built 1o require a minimum of service in the field.
Each ong is Wesbed and adjusted at the Tactony 10 insune positivg operation and
should nol be allered or tampered with prior 1o installation. If a relay does nol
operata properdy after it has been installed, the following information will ba
hedpful in dedermining the probable cause.

A. Relay Will Not Pull In
If relay will not pull in when liquid contacts upper elecirode, failere o operabe is
probably caused by one of the faliowing conditions:

1. Power Fallure - A power failure fo relay can be caused by broken wire,
blown fuse, an open swilch, losse screw, comeded connection, elc. Chedk for
power Failure with voltmeter or test light directly on reday line tesminals (MNo.3
and 4 on all relays). Also check vollage at molor starer line terminals
and overload heaters on modor starter to be sure thay have not tnpped.

2. Open Coils - Colls used in Systematic relays very rarely fail unless
struck by lightning or subjected o some severs overvollage condition. To
check coils, disconnect electrode connections from relay terminals, apply ling
valtage io the primary coll, and touch bolh ends of sacondary coil with an
insulated jumper wire. Relay should pull in when the jumper s connected
and fall cut when the jumper is removed. Failure to do so indicates that one of
the coils % open. If an open coil is found, contact dealer or the faclory for a
replacement relay.

3. Poor Ground Connections - Induction relays thal operate from a single
elacirode &, Types SYS-800-A, C. B, E and D will nod funchon unless a
good dependable ground connection is made 1o complete the secondary
circuit from one end of the secondary cail through the electrede and liguid,
and back through ground 1o the olher sade of the sacondary cod. i such a relay
does not operate when liquid conlacts the electrede, check ground connection
o e sure it complies with installation instructions

4, Broken Wires - A broken wire from relay to eilher electrode will prevent
reday from operating. Broken wires can ba checked by shoring the upper and
lower electrode leads together al the electrode holder. If relay fails 1o pull in,
ane of both of the electrode leads is open. The individual leads can then be
checked by nnning a temgorary wire from the relay to holder outside conduit.
If relay pulls i, it may ba assumad that break s between the holder and the
elecirodes. Ths can be chécked by shormng bebésen (he electioss lips Wik
an insulated jumper

5. Low Secondary Voltage - If the secondary cod voltage is too low for the
resistance of conductivity of the iquid being contralled, the relay wil not pull
in - or it will buzz and chatier bedore pulling in. In either case, the relay should
be replacad with one which has a higher voltage secondary coil (See Table.)
If in doubt about proper coll seleclion, fumish factory with details on liquid - or
send sarmple for test.

6. Fouled Electrodes - Accumulation of dirt, grease or other deposits on
Ihe upper elecirode will insulate it and prevent relay from pulling in. i this
occurs, the electrodes should be inspected and cleanad at regular intervals
as required to eliminate the difficulty. If unusual quantities of oil, greasa, or
sludge and encountéred, the elecirodes can be mouned insidé a pipe thal is
flushed with clean water. A 4° pipe should be used - with the bottorn located
below the lowest water lavel, and vent holes provided at top so that the level
inside and outside the pipe will be the same. A small flow of walar enbering the
fop of the pipe will cause an outward Now of waler from the bottem of the pipe
and prevent undesirable material from entering. Thus, the elecirades have a
clear surface on which to operate and will stay clean.

7. Electrodes Too Short - It is possible for an installation to be completed
im which tha upper electrode is suspended at a point whare the liquid cannot
make contact. Al installations should, of course, be checked to make sure
that proper electrode lengths are provided

B. Moisy Relay Operation
It ihe relay functions properly but & noisy in operation, B could be caused by
thi following:

1. Peor Electrode Connections - I wire suspended elecirodes ane used
and have elther been lost or not properly connected resullant increase
in resistance is secondary circuit may cause relay to buzz or chatter in

oparation. This condition can be cormected by chacking to see that proper
electrode conneclions ane made. Excessive accurulation of dif, grease of
cther deposits on the electrodes can also result in noisy relay operation - in
which case penodic claaning will liminate the problem

2. Low Secondary Voltage - If resistance of the liqusd being controlled is
al the upper end of the sensitivity range of the relay secondary coil, noisy
operation may resull.  Sensitivity may be increased sightly by inlerchanging
the ground and lower electrode connections af the relay.  If this does nol
correct the condition, the relay should be replaced with one having a higher
voliage sacondary coil

C. DOne Level Operation
If & relay operates &t one lavel only - starting and slopping &t one electroda,
check the following

1. Electrode Wires - if wires between relay and electrodes are interchanged,
redary will nod oparate over range in level bat from upper electrode only. To
correct, simply reverse connections - either af relay or at elecirodes

2. Ground Connection - Poor ground connection will prevent holding circuit
from functioning and cause relay to operate from the upper electrode only
This can be easily comecied by making sure that ground connections confemn
with Installation Instructons.

3. Holding Circuit - If the holding circuit is not closing, the relay will operate
from the upper electrode only,  Since the hokding circuil contact carries only
a small currant, a slight film of grease or dirt can somatimas prevent proper
clasure, Ta cormect, rub contact surface with a clean paper. Do not use sand
paper or enmery clath

4. Upper Electrode Lead - A ground in lead wire to the upper electrode
will cause relay 1o operabte Trom lower electrode only. This condition can be
checked out as descnbed below,

D. Relay Will Not Drop Out
If relay will not drop oud whien hguid Talls Below lower elecirode, check the
foliewdng points:

1. Lower Electrode Lead - A ground in the lead wine from relay to lower
electrode will pressent relay from dropping out on low bousd level. If distance
from hodder to relay is relatively short, the best way to check for & ground is
1o connect a replacement wire from relay o the electrode holder outside the
conduil and (est the relay for operation, If il drops oul properly i is safe 1o
assume that a ground exists in the onginal lower electrode lead wine.

If relay is localed a considerable distance from elecirode holder, check for
ground as follows: Disconnect power 1o relay. Remove wires from terminals
in electrode holder and allow them to stick up to eliminate possibility of
contacting a grounded part. Then tumn on power 1o relay. If relay pulls in,
@ shon is indicated betwean the electrode leads, from both electrodes 1o
ground, or sacondary coll is shored intemally. If relay does not pull in, short
secondary cod with pieca of insulated wire by bridging betwaen relay terminal
conneclions for upper and lower electrodes. Relay should pull in when this
conneclion i made and drop cul when connection is broken, If relay does not
drop out, @ shor to ground is ndicated in lower electrode lead. This ground
may not be enough to pull in relay, but it can be sufficient to hold relay in once
i has been closed in nomal operaton

If any of these conditions exist, disconnect power to relay and replace
grounded wires

1. Electrode Holder - Excessive dirt or moistune over insulation at electrode
holder or elecirodes can cause Taully relay operation. Interior of electrode
holder and ils underside should be kept clean and dry. Conduit connections
should be made so that no condensation can enter holder.  Underside of
verically mountad holders should never come i contact with the liquid.
Insulated rod electrodes should be used with horzontally mounted holders

Electrodes should be kept relatively clean and free of dirt or grease. Check
them periodically to make sune they do not become fouled with floating debris
of insulating deposits.

3. Length of Lead Wires - On instalalions with éxcessig distance - oves B00
feet - between relay and tank, relay may tend 1o hold in due 1o capacitance in
electrode ines and fail to drop out when liquid leaves lower electrode. Since
there are a nurmber of ways 1o achieve reliable long deslance conlrol, cormphebe
information regarding such applications should be submitted 1o factory for
recommandations.
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Conductive Liquids

With the exception of products such as oil, gasoline, animal
fats and other similar products, most liquids and some moist
bulk materials have sufficient conductivity to use the level
detecting relays. The Series SYS-800 relay can be used on
ligquids with resistance up to about 90,000 ohm-cm (conductivity
to 11 micromha/cm),

Liquids such as milk and beer, and some phamaceutical products
will foam during processing. The liguid phase is always a better
conductor than the foam, and when the interface level is to be
detected, the relay sensitivity must be carefully selected and it
would be well to check the factory for our recommendation.

With nearly 80 years of experience we have compiled a history
of applications in most major industries around the world. If you
have guestions regarding the proper relay selection, write us,
phone us, or send a sample for test. Chances are that we have
the answer for you.

Typical Liguids

The following recommendations are satisfactory for general
use, but because the conductivity of liquids varies greatly with
concentration, purty, temperature and other factors, some
applications may require a different selection. A number of
the products listed are produced as solids such as crystals or
powers, and our relay selection is based on the normally used
commercial solutions of these materials.

Liquid Description ... casses o Secondary Coll
Acatic Acd

- Up to T5% e .. 90 Volt

~TEMBOM ... o« 220 WOl

- Glaczal Contact Valiore
Aoatons e Gontact Valtore
Acids

-Genaral ..o 30 or 50 Vol

= AnhydroLs Contact Valtore
Meohols ... Contact Valtorc
Alkalies

-General ... ... .. 40 or 50 Vot

= Anhydrous ; Contact Valtore
Alum Solubons . 230 Volt
Alurninum Sulphate .. ... 90 Valt
Aluminum Hydroside . . S0 Vol
Arming Bcds .. oo S0 VOR
Ammonia-Anhydrous Liqud . ................... . Contact Valtorg
Ammonium Chilonde ... 40 Valt
Ammonium Hydroxide (Ammonia) ... ... 230 Vol
Ammonium Nitrate o Contact Valtore
Ammonium Sulphate ., oo 220 Volt
Baby Foods ... .. 80 Valt
Bariumn Chioride ; 40 Valt
Bariuem Mitrabe ... 40 Valt
Beer 90 Vel
Black Liquear .. ... 40 Valt
Blood 230 Vol
Borax

=Up to 105 220 Wl

- Greater than 10% ... 580Volt
Bofic AL ... .. s o 220 WEIE
Bread Dough ... 90 Wil
Buttesmilk, 24 or 40 Volt
Cadrmium Chloride ... 40 Vot
Cake Batber ... ..o o 220 Wolt
Calcivm Chioride ... ... 40 Vol
Calcivm Hydrosdde . ... 220 Volt
Carbolic Acid

=Up e R 220 Vel

- 80 1o 100% e e CoOACT Valtore
CatBUD ... .o s s . 90 YOI
Caustic Soda (Sodium Hydroxide) ... ....... 40 Volt
Cameant Slurmy ... .. 220 Volt
Chromic Acid ... ey 40 Violt
Ctrie Agid... .o - S0 OF S0 Vol
Caolfee 20 Vel
Condensate

= Qrdinary Water 450 Valt

-DlWaler ... ... . Contact Valtore
Carn Syrup 480 Vel
Caomn - Cream Style ... 590 Volt
Ethylene B L o e OOTACT Valtore
Fermic Chlonde ... ... e, . 50 00 2200 Vol
Ferrous Sulphate 230 Vol

Liquid Description Secondary Coll
Formaldehyde ... Contact Valtore
Formic Acid

SUP I 753 e o B0 VM

- 72 to 90% 230 Vo
Glycarine (Glycerol) ... . Contact Valtore
Hydrachlaric Acid 40 Vol
Hydrofiuonic Acid

- Up 1o 204 220 Vet

- Above 200 ..o A0 VDR
Hydrofluorsiicic Acid ... e SO
Hydrogen Peroxide .._...................... Contact Valtorc
Jams & Jeles ; s G0 Vol
Juices - Fruit & Vegetable ... 400or80Valt
Lemcn O ESS8ncd .. ... o Contact Valtone
LBQINILE .. oo e - IO W
Lithiurm Chande ... - 40 Vol
Magnesium Hydroodde . .. S0 VoI
Mayonnasss ... ............coaciisin 220Vol
Methanal ... ..........ccec, i v - ORRBEE Valbone
Mathyl Ethyl Keystone (MEK) ............... .. Contact Valton:
| et e e e ST S [ L1
Molass8s .. ..o o 220 VDI
Muriatic Acid g 40 Vel
Mustand e o S0 VR
Mitric: Acad 40 or 90 Vol
Orange Juica .. ..o B0 Vol
Paper Steck 220Volt
PomicliE . oo s e s i - = 20 WG
Phosphoric Acid 40 Valt
Plating Solutions ... 40080 Volt
Sals - Chemical . .o A0 or 80 Valt
Sodium Carbonate (Soda Ash) ... ... 80 Vol
Sodium Chionde (Table Salt) ... 40 Vol
Sodium Hydroxide (Caustic Soda) .. ... 40 Volt
Sodium Hypochlorate .. ... s A0 VI
Sodium Silcate (Water Glass) ................ S50Volt
BOUDPE ... ..o e o S0 VO
Starch Solubons ... ... - 220 Wiolt
Sugar

- Low Concentrations .._...................... 220 Volt

- High Concentrations ... ..................... 380 Volt
Sulphuric Acid ... ..., : 40 Volt
L |- RN - | | '« | |
Water

= L i s s i oo 0 VIO

- Orcinary Peotable 220 Volt

- Ordinary Soft .. ... 360 Volt

- Orcinary Condensate 480 Vol

- Purified Distilled .. ............................ B00 Volt or Contact Vattonc

- Puified Deionized Cantact Valore
Zinc Chilonda ... 40 Vol




