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1 Aufbau

Die Funktionen des Mehrfunktionsventils werden durch je eine
federbelastete Membran erzeugt. Es ist je ein Entlastungs-
mechanismus für die Druckhalte-Funktion und für die Überdruck-
funktion vorgesehen.

2 Funktionsbeschreibung

Funktionen

- Erzeugung eines definierten Gegendruckes bei Dosierung
gegen freien Auslauf.
Das Aufheben dieser Funktion erfolgt durch Drehen am
schwarzen Drehknopf im Uhrzeigersinn (1).

- Verhindern von Durchhebern aus dem Vorratsgebinde bei
Unterdruck an der Dosierstelle.
Das Aufheben dieser Funktion erfolgt durch Drehen am
schwarzen Drehknopf im Uhrzeigersinn (1).

ACHTUNG

• Multifunktionsventile sind keine absolut dicht schließende
Absperrorgane.

Wenn absolut kein Dosiermedium zur Dosierstelle gelangen darf,
so ist ein zusätzliches Absperrorgan saugseitig der Pumpe
vorzusehen.

Aufbau / Funktionsbeschreibung

Abb. zeigt Mehrfunktions-
ventil Grösse I

1

2
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 5ProMinent®

- Ansaughilfe bei der Inbetriebnahme der Pumpe gegen Druck.
Das Lösen der Druckleitung ist nicht erforderlich.
Dies erfolgt durch Drehen am roten Drehknopf (2).

ACHTUNG

• An der Dosierstelle muß ein Rückschlagventil installiert
werden, da bei der Betätigung des Ventils der gesamte
Inhalt der Anlage über den Bypass zurückfließen kann.

- Entlastung der Dosierleitung bei Stillstand der Anlage
(z.B. Reparatur). Dies erfolgt durch Drehen am roten
Drehknopf (2).

- Überströmventil zum Schutz der Anlage gegen unzulässigen
Überdruck, der von der Dosierpumpe verursacht wird. Rück-
führung über eine Bypassleitung. Diese Funktion erfolgt
automatisch.

Funktionsbeschreibung

Um 90° gedreht gezeichnetUm 90° gedreht gezeichnet

2

Um 90

gedreht gezeichnet

1
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6 ProMinent®

3 Bestimmungsgemäßer Gebrauch

Bestimmungsgemäßer Gebrauch

Schutz der Dosierleitung vor unzulässigem Überdruck, der durch
die Dosierpumpe erzeugt wird, wenn ein in der Dosierleitung
befindlicher Absperrhahn geschlossen wird.

• Das Multifunktionsventil darf nicht verwendet werden zum
Schutz der Dosierleitung vor unzulässigem Überdruck, der
andere Ursachen hat als der von der Dosierpumpe erzeugte
Druck.

• Das Ventil darf nicht als Absperrorgan verwendet werden.

4 Montage / Installation

Sicherheitsanforderung, Sicherheitshinweise

ACHTUNG

• Bei druckbeaufschlagten Systemen muss an der Dosier-
stelle ein Rückschlagventil installiert sein, da sonst bei
Betätigung des Ventils der gesamte Inhalt der Anlage über
den Bypass zurückfließen kann.

• Die Bypassleitung muß immer angeschlossen sein, da es
beim Betrieb des Ventils nahe der Überdruckfunktion zu
einem minimalen Überströmen in die Bypassleitung
kommen kann.

• Multifunktionsventile sind keine absolut dicht schließenden
Absperrorgane!

Montagebeschreibung mechanisch/hydraulisch

Das Mehrfunktionsventil wird direkt auf den Druckanschluß der
Pumpe aufgeschraubt. Das Ventil kann um 360  gedreht und
ausgerichtet werden.

Abgangsseitig wird mittels Anschlußset bzw. GF-Verschraubung
die Dosierleitung bzw. Dosierschlauch befestigt. Werkseitig ist in
der O-Ringnut am Abgang ein EPDM O-Ring eingelegt. Für
Anwendungen, bei denen EPDM nicht beständig ist, wird die
Montage eines Viton® B O-Rings empfohlen. Dieser O-Ring
(bräunlich) ist dem Ventil beigelegt.

Die Bypassleitung wird in den Vorratsbehälter zurückgeführt.
Befestigung über Schlauchtülle und Überwurfmutter.

Bestimmungsgemäßer Gebrauch / Montage/Installation
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5 Betrieb / Bedienung

ACHTUNG

• Die Bypassleitung muß immer angeschlossen sein, da es
beim Betrieb des Ventils nahe der Überdruckfunktion zu
einem minimalen Überströmen in die Bypassleitung
kommen kann.

• Multifunktionsventile sind keine absolut dicht schließenden
Absperrorgane!

Bedienung und Einstellung
Ansaughilfe

Durch Drehen des roten Drehknopfes (2) in Pfeilrichtung (Uhrzeiger-
sinn) wird der Weg zum Bypass frei. Das Medium fließt in den
Vorratsbehälter zurück.

HINWEIS

• Dabei wird auch die Druckleitung teilweise entlastet und es
kann Flüssigkeit am Bypass austreten.

Die ProMinent Dosierpumpe ist jetzt auf „Ansaugen” zu stellen
(s. hierzu auch Betriebsanleitung der Pumpe), bis Flüssigkeit in der
Bypassleitung sichtbar wird.

Die Pumpe hat angesaugt und kann in Betrieb genommen werden.
Nach dem Loslassen des roten Drehknopfes (2) geht dieser
selbständig in die Ausgangsstellung zurück.

Entlastung der Druckleitung

Durch Herausdrehen des roten Drehknopfes (2) und des schwarzen
Drehknopfes (1) im Uhrzeigersinn wird der Weg von der Druck-
leitung zum Bypass frei. Wird nur der rote Drehknopf (2) betätigt, so
fällt der Druck in der Leitung auf ca. 1,5 bar ab.

Die beiden Knöpfe müssen solange herausgedreht bleiben, bis
keine Flüssigkeit mehr an der Bypassöffnung austritt bzw. keine
Flüssigkeit mehr in den Vorratsbehälter zurückfließt. Die Dosier-
leitung ist jetzt druckentlastet. Nach dem Loslassen der beiden
Drehknöpfe, drehen sich beide wieder selbständig in ihre Aus-
gangsstellung zurück.

Betrieb / Bedienung
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Technische Daten / Bestellhinweise

Technische Änderungen vorbehalten.

6 Technische Daten / Bestellhinweise

Mediumberührte Werkstoffe

Ventilkörper PVDF
Membrane PTFE-beschichtet
Dichtungen Viton® oder EPDM
Adapter bei Größe III PVC

Viton® ist ein eingetragenes Warenzeichen von
DuPont Dow Elastomers.

Typ Best. Nr. Überström- Anschluß- Bypass-
Öffnungsdruck* größe Anschluß

Größe I 792011.9 16 bar 6-12 mm   6/4 mm

Größe I 791715.6 10 bar 6-12 mm   6/4 mm

Größe I 1005745   6 bar 6-12 mm   6/4 mm

Größe II 792203.4 10 bar 6-12 mm 12/9 mm

Größe II 740427.0   6 bar 6-12 mm 12/9 mm

Größe III 792215.6 10 bar DN 10 12/9 mm

* Der hier angegebene Überström-Öffnungsdruck ist der Druck, bei dem das Ventil zu öffnen
beginnt. Je nach Pumpentyp kann der Druck bis zum vollständigen Öffnen des Ventils um bis zu
50 % höher liegen.

Einsatzbereich

Größe I CONCEPT, Pneumados und Beta® 4: alle Typen
gamma/ L: Typ 1000, 1601, 1602, 1005, 0708, 0413, 0220

und 1605

Größe II alle Typen unter Größe I
Beta® 5: Typ 1008, 0713, 0420 und 0232
gamma/ L: Typ 1008, 0713, 0420 und 0232

Größe III Sigma/ 1 mit Anschlussgewinde DN 10
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10 ProMinent®

1 Design

Each of the functions of the multi-function valve is produced by a
spring-loaded diaphragm. The valve features a pressure relief
mechanism for both the pressure retaining function as well as for
the pressure relief function.

2 Functional Description

Functions

- Producing a defined backpressure for metering with respect to
free outlet.
Turn the black rotary knob clockwise (1) to disable this function.

- Prevents lift-through from the supply vessel in the case of
vacuum at the metering point.
Turn the black rotary knob clockwise (1) to disable this function.

IMPORTANT

• Multi-function valves are not intended to act as fully sealing
stop taps.

If it is imperative that no metering chemical reaches the metering
point, fit an additional stop cock to the suction side of the pump.

Design / Functional Description

Fig. shows the
multi-function valve, Size I

1

2
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 11ProMinent®

- Intake aid to prevent pressure when starting up pumps. It is not
necessary to release the delivery line.
Turn the red rotary knob (2) for this purpose.

IMPORTANT

• A non-return valve must be installed at the metering point
since the entire content of the system can flow via the
bypass when the valve is operated.

- Depressurizing the metering line when the relevant system is at
a standstill (e.g. repairs). Turn the red rotary knob (2) for this
purpose.

- Overflow valve to protect the system from impermissible
overpressure caused by the metering pump. Return flow via a
bypass line. This function operates automatically.

Functional Description

1

Um 90° gedreht gezeichnetUm 90° gedreht gezeichnet

2

Drawn turned

through 90
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12 ProMinent®

3 Use for Intended Purpose

Use for Intended Purpose

To protect the metering line from impermissible overpressure
caused by the metering pump when a stop cock valve is
connected in the metering line.

• The multi-function valve may not be used to protect the
discharge line from inadmissible excess pressure caused by
anything other than the pressure generated by the metering
pump.

• The valve must not be used as a shut-off.

4 Mounting / Installation

Safety Requirements, Notes on Safety

IMPORTANT

• Pressurised systems must have a non-return valve fitted at
the metering point because the entire contents of the
system can flow back via the bypass when the valve is
operated.

• The bypass line must always be connected since minimum
overflow into the bypass line can occur during operation of
the valve close to the pressure relief function.

• Multi-function valves are not intended to act as fully sealing
stop taps!

Mounting Description, Mechanical/Hydraulic

The multi-function valve is screwed directly on to the pressure
connection of the pump. The valve can be turned and aligned
through 360 .

The metering line or metering hose is secured on the outlet end by
means of a connection set or GF screw fitting. An EPDM O-ring is
fitted at the factory in the O-ring groove at the outlet. For applica-
tions in which EPDM is not suitable, it is advisable to fit a Viton B
O-ring. This O-ring (brown) is supplied together with the valve.

The bypass line is routed into the supply vessel. It is secured by
means of a hose grommet and union nut.

Use for Intended Purpose / Mounting/Installation
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5 Operation

IMPORTANT

• The bypass line must always be connected since minimum
overflow into the bypass line can occur during operation of
the valve close to the pressure relief function.

• Multi-function valves are not intended to act as fully sealing
stop taps!

Operation and Setting
Intake Aid

Turn the red rotary knob (2) in the direction of the arrow (clockwise)
to open the way to the bypass. The medium flows back into the
supply tank.

NOTE

• In this case, the delivery line is partly depressurized and
liquid can flow out of the bypass.

The ProMinent metering pump must now be set to “intake“ (refer to
pump operating instructions) until liquid can be seen in the bypass
line.

The pump is now primed and ready for use. After being released,
the red rotary knob (2) reverts of its own accord back to its initial
position.

Depressurizing the Delivery Line

The passage from the delivery line to the bypass is cleared by
turning the red rotary knob (2) and the black rotary knob (1). The
pressure drops in the line to approx. 1.5 bar if only the red rotary
knob (2) is turned.

Both knobs must remain unscrewed until no more liquid flows out
of the bypass line or no more liquid flows back into the supply
tank. The metering line is now depressurized. Once released, both
rotary knobs turn of their own accord back to their initial position.

Operation
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Technical Data / Ordering Notes

Subject to technical modifications.

6 Technical Data / Ordering Notes

Materials in Contact with Medium

Valve housing PVDF
Diaphragm PTFE-coated
Seals Viton® or EPDM
Adapter for size III PVC

Viton® is a registered trademark of DuPont Dow Elastomers.

Type Order No. Overflow opening Connection Bypass
pressure* size connection

Size I 792011.9 16 bar 6-12 mm   6/4 mm

Size I 791715.6 10 bar 6-12 mm   6/4 mm

Size I 1005745   6 bar 6-12 mm   6/4 mm

Size II 792203.4 10 bar 6-12 mm 12/9 mm

Size II 740427.0   6 bar 6-12 mm 12/9 mm

Size III 792215.6 10 bar DN 10 12/9 mm

* The overflow opening pressure stated here is the pressure at which the valve starts to open.
Depending on the pump type, the pressure may be higher up to 50 % until complete opening of
the valve.

Operating range

Size I CONCEPT, Pneumados and Beta® 4: all types
gamma/ L: type 1000, 1601, 1602, 1005, 0708, 0413, 0220

and 1605

Size II all types below size I
Beta® 5: type 1008, 0713, 0420 and 0232
gamma/ L: type 1008, 0713, 0420 and 0232

Size III Sigma/ 1 with threaded connection DN 10
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16 ProMinent®

1 Structure

Les fonctionnalités de la vanne multifonctions sont générées à
chaque fois par une membrane équipée d’un ressort. Un
mécanisme de décharge est prévu pour la fonction de maintien en
pression et pour la fonction de surpression.

2 Description fonctionnelle

Fonctionnalités

- Génération d’une contre-pression définie pour un dosage contre
une sortie libre.
Cette fonction peut être arrêtée en tournant le bouton rotatif noir
en sens horaire (1).

- Eviter les coups de siphon du réservoir en présence d’un vide
au point de dosage.
Cette fonction peut être arrêtée en tournant le bouton rotatif noir
en sens horaire (1).

ATTENTION

• Les vannes multifonctions ne sont pas des organes d’arrêt
à fermeture absolument étanche.

Si aucune quantité de fluide ne doit parvenir au point de dosage, il
faut prévoir un organe d’arrêt supplémentaire côté aspiration de la
pompe.

Structure / Description fonctionnelle

L’illustration montre une
vanne multifonctions taille I

1

2

E-1078 



 17ProMinent®

- Dispositif auxiliaire d’aspiration pour la mise en service de la
pompe contre pression. Pas besoin de desserrer le tuyau de
refoulement.
Tourner à cet effet le bouton rotatif rouge (2).

ATTENTION

• Un clapet anti-retour doit être installé au point de dosage
étant donné qu’en actionnant la vanne, le contenu total de
l’installation est susceptible de recouler via la dérivation.

- Décharge de la conduite de dosage à l’arrêt de l’installation
(réparation par exemple). Tourner à cet effet le bouton rotatif
rouge (2).

- Soupape de décharge pour protéger l’installation contre une
surpression inadmissible provoquée par la pompe doseuse.
Retour via une conduite de dérivation (bypass). Cette fonction
s’exécute automatiquement.

Description fonctionnelle

1

Um 90° gedreht gezeichnetUm 90° gedreht gezeichnet

2

représentation

tourné de 90
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3 Utilisation conforme

Utilisation conforme

Protection de la conduite de dosage contre une surpression non
autorisée, générée par la pompe doseuse après la fermeture d’un
robinet d’arrêt monté dans la conduite de dosage.

• La vanne multifonctions ne doit pas être utilisée pour la protection
de la conduite de dosage contre une surpression inadmissible
ayant d’autres causes que la pression générée par la pompe
doseuse.

• La vanne ne doit pas être utilisée en tant qu’organe d’arrêt.

4 Montage / Installation

Exigences concernant la sécurité,
consignes de sécurité

ATTENTION

• Lors d’injection dans un système sous pression, un clapet
anti-retour doit être installé au point de dosage sinon un
retour de flux est susceptible d’être refoulé via le bypass de
la vanne multifonctions lorsque celle-ci est actionnée.

• La conduite de bypass doit toujours être raccordée.
Lorsque la pression d’exploitation de la pompe est proche
de la pression de décharge de la vanne, il se peut qu’un peu
de produit s’écoule du raccord de bypass.

• Les vannes multifonctions ne sont pas des organes d’arrêt
à fermeture absolument étanche.

Description du montage de l’installation
mécanique/hydraulique

La vanne multifonctions se visse directement sur le raccord de
refoulement de la pompe. La vanne peut être tournée et alignée
de 360 .

Côté sortie, il convient de fixer le tuyau ou resp. la conduite de
dosage au moyen du lot de raccordement ou via un raccord vissé
GF. Un joint torique en EPDM est posé départ usine dans la rainure
du joint torique en sortie. En cas d’utilisations pour lesquelles
l’EPDM ne serait pas résistant, nous recommandons le montage
d’un joint torique en Viton B. Ce joint torique (brunâtre) est joint à la
vanne.

La conduite de dérivation est ramenée dans le réservoir. Elle est
fixée par un embout de tuyau flexible et un écrou-raccord.

Utilisation conforme / Montage/Installation
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5 Mise en service / Commande

ATTENTION

• La conduite bypass doit toujours être raccordée étant
donné qu’en cas d’exploitation de la vanne à proximité de
la fonction de surpression, un débordement minimal est
susceptible de se produire dans la conduite de dérivation.

• Les vannes multifonctions ne sont pas des organes d’arrêt
à fermeture absolument étanche.

Commande et réglage
Dispositif auxiliaire d’aspiration

Tourner le bouton rotatif rouge (2) dans le sens de la flèche (sens
horaire) pour dégager la voie vers le (bypass). Le milieu s’écoule de
nouveau dans le réservoir.

REMARQUE

• Ce faisant, la conduite de refoulement est partiellement
déchargée et du liquide peut sortir du bypass.

Dès à présent, commuter la pompe doseuse ProMinent® sur
„Amorçage“ (voir à cet effet également le mode d’emploi de la
pompe), jusqu'à ce que du liquide devienne visible dans la
conduite de dérivation.

La pompe s’est amorcée et peut être mise en service. En laissant
revenir le bouton rotatif rouge (2), celui-ci reprend automatiquement
sa position d'origine.

Décharge de la conduite de refoulement

En sortant le bouton rotatif rouge (2) et le bouton rotatif noir (1)
par rotation dans le sens des aiguilles d’une montre, le parcours
allant de la conduite de refoulement vers le bypass est libéré. En
actionnant uniquement le bouton rotatif rouge (2), la pression dans
la conduite tombe à 1,5 bar environ.

Les deux boutons doivent demeurer tournés jusqu’à ce que plus
aucun liquide ne sorte de l’ouverture du bypass ou que plus aucun
liquide ne soit refoulé dans le réservoir. La conduite de dosage est
maintenant hors pression. En relâchant les deux boutons rotatifs,
ceux-ci se remettent à tourner automatiquement sur leur position
d’origine.

Mise en service/Commande
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Caractéristiques techniques/Remarques concernant la commande

Sous réserve de modifications.

6 Caractéristiques techniques /
Remarques concernant la commande

Matériaux en contact avec le milieu

Corps de la vanne PVDF
Membranes revêtues de PTFE
Joints Viton® ou EPDM
Adapteur taille III PVC

Viton® est une marque déposée de DuPont Dow Elastomers.

Type Nº de commande Pression d’ouverture Grandeur de Raccord
de décharge* raccordement bypass

taille I 792011.9 16 bar 6-12 mm   6/4 mm

taille I 791715.6 10 bar 6-12 mm   6/4 mm

taille I 1005745   6 bar 6-12 mm   6/4 mm

taille II 792203.4 10 bar 6-12 mm 12/9 mm

taille II 740427.0   6 bar 6-12 mm 12/9 mm

taille III 792215.6 10 bar DN 10 12/9 mm

* La pression d’ouverture de décharge indiquée ici constitue la pression à laquelle la vanne
commence à s’ouvrir. En fonction du type de pompe, la pression jusqu’à l’ouverture complète de
la vanne peut être jusqu’à 50 % plus élevée.

Domaine d’utilisation

taille I CONCEPT, Pneumados et Beta® 4: tous types
gamma/ L: type 1000, 1601, 1602, 1005, 0708, 0413, 0220

et 1605

taille II tous types inférieurs à la taille I
Beta® 5: type 1008, 0713, 0420 et 0232
gamma/ L: type 1008, 0713, 0420 et 0232

taille III Sigma/ 1 avec taraudage de raccordement DN 10
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1 Principio de funcionamiento

Las funciones de la válvula multifuncional son generadas, en cada
caso, por una membrana sometida a la presión de un muelle. Están
previstos un mecanismo de descarga para la función de
mantenimiento de la presión y otro para la de sobrepresión.

2 Características funcionales

Funciones

- Generar una contrapresión definida en la dosificación a salida
libre.
La supresión de esta función se realiza girando el botón giratorio
negro en sentido horario (1).

- Evitar el "efecto sifón" desde el depósito dosificador en caso de
presión negativa en el punto de dosificación.
La supresión de esta función se realiza girando el botón giratorio
negro en sentido horario (1).

ATENCIÓN

• Las valvulas multifuncionales no son órganos de cierre
absolutamente herméticos.

Si no debe llegar absolutamente ningún medio de dosificación al
punto de dosificación debe instalarse un órgano de cierre adicional
en el lado de aspiración de la bomba.

Principio de funcionamiento / Características funcionales

La ilustración muestra
la válvula multifuncional
tamaño I

1

2
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ATENCIÓN

• En el punto de dosificación se debe instalar una válvula de
retención, ya que al operar la válvula, todo el contenido de
la instalación puede refluir a través de la derivación.

- Descargar el tubo de dosificación cuando la instalación esté
parada (p.ej. por motivos de reparación). Esto se realiza girando
el botón giratorio rojo (2).

- Válvula de seguridad para proteger la instalación contra
sobrepresiones inadmisibles generadas por la bomba
dosificadora. Retorno a través de un tubo de derivación. Esta
función es automática.

- Ayudar en la aspiración en la puesta en servicio de la bomba
contra presión. No es necesario aflojar el tubo de presión.
Esto se realiza girando el botón giratorio rojo (2).

Características funcionales

1

Um 90° gedreht gezeichnetUm 90° gedreht gezeichnet

2

Dibujo: giro en 90
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3 Uso conforme a los fines previstos

Uso conforme a los fines previstos

Protección del tubo dosificador contra sobrepresiones inadmisibles
generadas por la bomba dosificadora al cerrar una llave de
retención ubicada en el tubo dosificador.

• La válvula multifuncional no debe utilizarse para protección de
la tubería de dosificación contra sobrepresión indebida, que
tiene otras causas que la presión generada por la bomba
dosificadora.

• La válvula no debe ser empleada como órgano de cierre.

4 Montaje / Instalación

Requisitos e indicaciones de seguridad

ATENCIÓN

• En sistemas presurizados debe estar instalada una válvula
antirretorno en los puntos de dosificación, ya que de lo
contrario, al operarse la válvula todo el contenido de la
instalación puede refluir a través de la derivación.

• El tubo de derivación debe mantenerse siempre conectado,
ya que al operar la válvula cerca de la función de sobre-
presión es posible que rebase una pequeña cantidad de
líquido hacia el tubo de derivación.

• Las válvulas multifuncionales no son órganos de cierre
absolutamente herméticos.

Descripción del montaje mecánico / hidráulico

La válvula multifuncional se enrosca directamente en la conexión
de presión de la bomba. La válvula tiene un giro de 360  y puede
orientarse según conveniencia.

En el lado de salida, se fija el tubo o conducto dosificador
mediante un juego de conexiones o bien la unión roscada GF. En la
ranura anular en O del lado de salida, viene colocada de fábrica
una junta toroidal de EPDM. Para las aplicaciones en las que el
EPDM no sea resistente a los líquidos utilizados, se recomienda el
montaje de una junta toroidal de Viton B. Esta junta toroidal (de
color marrón) viene adjunta a la válvula.

El tubo de derivación se lleva nuevamente al depósito dosificador.
Fijarlo mediante boquilla portatubo y tuerca de racor.

Uso conforme a los fines previstos / Montaje/Instalación
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5 Operación / Manejo

ATENCIÓN

• El tubo de derivación debe mantenerse siempre conectado,
ya que al operar la válvula cerca de la función de sobre-
presión es posible que rebase una pequeña cantidad de
líquido hacia el tubo de derivación.

• Las válvulas multifuncionales no son órganos de cierre
absolutamente herméticos.

Operación y puesta a punto
Ayuda en la aspiración

Mediante giro del botón giratorio rojo (2) en la dirección de la flecha
(sentido horario) queda libre la vía al bypass. El líquido a dosificar
retorna al depósito dosificador.

NOTA

• Se produce una descarga parcial del tubo de presión, por lo
que puede salir líquido en la derivación.

La bomba dosificadora ProMinent debe ponerse entonces en
"aspirar" (véase tambièn al respecto las instrucciones de servicio
de la bomba), hasta que aparezca líquido en el tubo de derivación.

La bomba ha aspirado y puede ser puesta en marcha. Al soltar el
botón giratorio rojo (2), éste retorna automáticamente a la posición
inicial.

Descarga del tubo de presión

Girando hacia fuera el botón giratorio rojo (2) y el botón giratorio
negro (1) en el sentido de las agujas del reloj, queda libre el recorrido
de la tubería de impulsión hasta el bypass. Si sólo es accionado el
botón giratorio rojo (2), la presión en la tubería bajará hasta 1,5 bar,
aproximadamente.

Ambos mandos deben permanecer en esa posición hasta que ya
no salga líquido por el orificio de derivación ni que retorne líquido
al depósito dosificador. El tubo de dosificación está entonces
descargado de presión. Al soltar los dos mandos giratorios, éstos
retornan automáticamente a su posición inicial.

Operación/Manejo
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Características técnicas/Instrucciones para el pedido

Sujeto a modificaciones técnicas.

6 Características técnicas /
Instrucciones para el pedido

Materiales empleados para los elementos en
contacto con el líquido a dosificar

Cuerpo de válvula PVDF
Membrana revestida de Teflón
Juntas Viton® o EPDM
Pieza de ajuste para tamaño III PVC

Viton® es una marca registrada de DuPont Dow Elastomers.

Tipo No. de ref. Presión de apertura Tamaño de Conexión de
de rebose* conexión derivación

Tamaño I 792011.9 16 bar 6-12 mm   6/4 mm

Tamaño I 791715.6 10 bar 6-12 mm   6/4 mm

Tamaño I 1005745   6 bar 6-12 mm   6/4 mm

Tamaño II 792203.4 10 bar 6-12 mm 12/9 mm

Tamaño II 740427.0   6 bar 6-12 mm 12/9 mm

Tamaño III 792215.6 10 bar DN 10 12/9 mm

* La presión de apertura de rebose indicada aquí es la presión a la que empieza a abrirse la válvula.
Según el tipo de bomba, la presión hasta la apertura total de la válvula puede ser hasta el 50 %
mayor.

Aplicaciones

Tamaño I CONCEPT, Pneumados y Beta® 4: todos los tipos
gamma/ L: tipo 1000, 1601, 1602, 1005, 0708, 0413, 0220

y 1605

Tamaño II todos los tipos bajo tamaño I
Beta® 5: tipo 1008, 0713, 0420 y 0232
gamma/ L: tipo 1008, 0713, 0420 y 0232

Tamaño III Sigma/ 1 con rosca de unión DN 10
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Anschriften- und Liefernachweise durch den Hersteller /
Addresses and delivery through manufacturer /
Adresses et liste des fournisseurs fournies par le constructeuer /
Para informarse de las direcciones de los distribuidores, dirigirse al fabricante:

ProMinent Dosiertechnik GmbH
Im Schuhmachergewann 5-11 · 69123 Heidelberg
Germany
Tel.: +49 6221 842-0
Fax: +49 6221 842-419
info@prominent.com · www.prominent.com
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1. INTRODUCTION

This and the following instruction address the more common situations encountered in motor
installation, operation and maintenance.  For the TWMC motor warranty to be and to remain in
effect, the motor must be installed and operated in strict accordance with the outline drawing,
motor nameplates and these instructions and must not be altered or modified in any unauthorized
manner.

During the installation and operation of motors in heavy industrial applications there is a danger of
live electrical parts and rotating parts.  Therefore to prevent injury and/or damage the basic
planning work for installation, transportation, assembly, operation, etc... needs to be done and
checked by authorized and competent personnel only.

Since these instructions cannot cover every eventuality of installation, operation and
maintenance, the following points should be considered and checked.

The technical data and information on permissible use such as assembly, connection,
ambient and operating conditions given in the related catalogue, operating instructions,
nameplates and other production documentation.

The general erection and safety regulations.

The local and plant-specific specifications and requirements.

The proper use of transport, lifting devices and tools.

The use of personal protective equipment.

Following indications should be observed when reading these instructions.

Safety instructions are marked as follows:

Warning of electric hazards for personnel.

Warning of dangers for personnel.

ATTENTION!
Warning of damage for the motor or installation.

1
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2. ACCEPTING, INSPECTION, STORAGE, TRANSPORTATION

Inspection upon receipt
Check to following points upon receipt:

Are the nameplate ratings identical with what you ordered?

Are dimensions and color in compliance with your specifications?

Are the nameplate ratings for space heater, thermal protector, temperature detector, etc.
identical with what you ordered?

Is there any damage?

Are all accessories and accompanying instruction manuals in good order?

Please ensure that the arrow head indicator really indicates direction of rotation.

If there are any specific requirements, please ensure they are in conformity with your
specifications.

2.1  Storage
When motors are not in operation, the following precautionary measures should be undertaken to
assure best performance.

2.2  Place
(a) High and dry, well ventilated without direct sun, dust or corrosive gas.
(b) Not located near to a boiler or freezer.
(c) Entirely free form vibration and easy for movements.
(d) Motors should be put on pallets to prevent moisture.

2.3   Moisture prevention
Since moisture can be very detrimental to electrical components, the motor temperature should
be maintained about 3ºC above the dew point temperature by providing either external or internal
heat.  If the motor is equipped with space heaters, they should be energized at the voltage shown
by the space heater nameplate attached to the motor.  Incandescent light bulbs can be placed
within the motor to provide heat.  However, if used, they must not be allowed to come in contact
with any parts of the motor because of the concentrated hot spot that could result.

2.4
Even during storage, the insulation resistance should be kept above the specified values.

(a) For measurement of insulation resistance and acceptable standard values, please refer
to measures stated in 3.1.2 “Measurement of insulation resistance”.

(b) Insulation resistance test should be performed once every three months.

2
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2.5
If the motor is not in operation for a long period  (one week and above) after installation or has
been in operation but stopped for a period of time, the following precautions must be taken.

(a) Protect the motor as measures stated in 2.2.3.
(b) Insulation resistance test should be performed as stated in 2.2.4.

2.6   Bearing protection

(a) If the motor has been provided with a shaft shipping brace to prevent shaft movement
during transit, it must be removed before operating the motor.  It is very important that
this brace be re-installed exactly as it was originally, before the motor is moved form
storage or any time when the motor is being transported.  This prevents axial rotor
movement that might damage the bearings.

(b) Motors equipped with sleeve bearings are shipped from the factory with the bearing oil
reservoirs drained.  In storage, the oil reservoirs should be properly filled to the center of
the oil level gauge with a good grade of rust inhibiting oil.  To keep the bearing journals
well oiled and to prevent rusting, the motor shaft should be rotated several revolutions
about every month ensuring the shaft does not come to rest in its original position.  While
the shaft is rotating, it should be pushed to both extremes of the endplay.

(c) Motors with anti-friction bearings are properly lubricated with the correct grade of grease
at the factory and no further greasing is required in storage.  The shaft should be rotated
several revolutions about every month to maintain proper distribution of the grease within
the bearings.

(d) Tilt-pad bearings are a type of sleeve bearing used in special design applications.  Due to
the nature of this bearing, a loose oil ring for delivering lubricant cannot be provided.
Therefore, during the storage internal, oil must be periodically manually introduced into
the pads and housing to prevent the occurrence of oxidation of the precision machined
components.
(1) Remove the pipe plug from the bearing cap located above the tilt-bearing shell.
(2) Pour in approximately one cup of oil every month and rotate the shaft a few

revolutions about every two (2) weeks.
(3) For long periods of storage, the oil that accumulates in the housing should be

removed.

ATTENTION!
Care should be taken to keep parts such as fitting surfaces, key, shaft extension and axial
central hole from any collision with foreign matter.  Grease should also be generously
applied to prevent rusting.

2.7   Transportation
To keep the rotating parts of motors from moving, thus preventing damage and scratching during
transportation, they should be held securely with a locking device.   Remove all transit clamps
before operating the motor.  It is very important that this device be reinstalled exactly as it was
originally, before the motor is moved from storage or any time when the motor is being
transported.  The vertical mounting type motors should be transported in the vertical position.

3
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Do not use the hoisting hook/eyebolts to lift more that the motor itself.  They are
designed to support the motor only.  Make sure the hoisting hook is correctly
attached to the eyebolt(s)/lug(s) are fully screwed in before hoisting.  Also note
such parts as fan cover, ventilation box, bracket, slip-ring, etc. may have their own
hoisting lugs which can only carry their own weight.  Nothing extra should be
attached while hoisting.
Do not twist the steel wires and make sure the eyebolts have been firmly screwed
and the sling angle is correct.

3 INSTALLATION

Site and environment for motor installation
3.1.1
Standard environment and site conditions for the installation of motors are usually set as follows:

(a) Ambient temperature:  -10~40ºC
(b) Humidity:  Relative humidity below 90%RH for totally enclosed types, and below 80%RH

for semi-enclosed types.
(c) Elevation:  below 1000 meters or 3300 feet.
(d) Harmful gases, liquids, dusts, high moisture should be absent.
(e) Foundations should be strong and free of vibration.

If there are any special environmental conditions, please inform TWMC prior o ordering.

3.1.2 Ventilation and space
(a) Installation area should be well ventilated.
(b) The installation space should be large enough to facilitate heat dissipation and

maintenance.

3.2 Foundation
3.2.1
Use rigid and solid sole plate or common bed as foundation.
For best motor performance, it is advisable to use a sole plate or common bed, particularly when
using a shaft coupling.

4
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3.2.2 Installation
(a) Select an appropriate foundation surface for the sole plate or common bed, which will be,

considered the ultimate level.
(b) Align the position of the common bed with reference to that level.
(c) Align the level accuracy at least at four points such as bearing mounting, shaft extension

etc.  The accuracy should be within 0.04mm or .0015 inches
(d) Sole plate or common bed should be embedded in concrete foundation as illustrated in Fig.

3.  Stiff pads should also be installed beneath the wedges, which are welded together at
various spots about 400-500mm (15.75-19.70 inches) apart etc., to enable the foundation
to carry evenly the weight of the whole motor.

(e) The base should be sturdy and rigid to keep it
flat and level.

(f) Make sure the mortar and concrete are
completely dry, and the precision of the level is
acceptable, and then set the motor on the
mounting foundation.

(g) Accurately install shaft couplings, belt sheaves
etc., then weld the wedges solid to prevent
untoward change in position.

3.2.3 The foundation of vertical induction motors:  (Also the foundation of pump)
(a) Foundation of motor/pump must be rigid and secure to provide adequate support.  There

must be no vibration, twisting, misalignment etc. due to inadequate foundations.
(b) A massive concrete foundation is preferred in order to minimize vibration.  Rigidity and

stability are enhanced by prop plate and foundation bolt.  As shown in Fig. 4.

5
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3.2.4 Installation of vertical motors:
(a) All mounting surfaces must be clean and level.
(b) Foundation must be leveled at least at 4 points and guaranteed to be below 0.04mm

(.0015 in.) flat and level.
(c) Make sure the mortar and concrete are completely dry, and the precision of the level is

acceptable, and then set the motor on the mounting foundation.
(d) Accurately install shaft couplings.

3.3 Installation of shaft coupling

ATTENTION!
Motors must always be accurately aligned, and this applies especially where they are
directly coupled.
Incorrect alignment can lead to bearing failure, vibration and even shaft fracture.  As soon
as bearing failure or vibration is detected, the alignment should be checked.

3.3.1
Field application of a coupling to the motor shaft should follow the procedures recommended by
the coupling manufacturer.  The motor shaft extension must not be subjected to either extreme
heat or cold during coupling installation.

ATTENTION!
Basically, the coupling should be heated and pushed onto the shaft extension with slight
axial force.  Do not hammer coupling to prevent bearing damage.

3.3.2
Although the sleeve bearings are equipped with thrust faces, these are intended only to provide
momentary axial restraint of rotor movement either during start-up or when operating the motor
disconnected from the driven equipment.  They must not be operated under a constant thrust
load unless they were originally designed for this condition.

6
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Motors with either sleeve or anti-friction bearings are suitable for connection to the driven load
through a flexible coupling.  Coupling solidly to the load is not acceptable.  With sleeve bearings,
the flexible coupling should be of the limited end float type to prevent the possibility of any end
thrust from load being transmitted to the motor bearings, which could cause bearing damage.
The recommended limits of end float are as follows:

(a) When the motor is in operation after installation, be sure that the end-play indicator is
within the 6mm (.236 in.) of the groove on the shaft or aligned to the shaft shoulder
immediately outboard of the drive-end bearing to assure there is low friction between shaft
and bearing.

(b)  Unless otherwise specified, the designed end-play value X of the groove for TWMC
motors in general is within 6mm (.236 in.) as illustrated in Fig. 6.  In essence, the endplay
indicator is adjusted to point at the center of the groove or the drive-end shaft shoulder;
thus X equals to 6±1mm or so, and the endplay value (Y) of the couplings should equal or
be smaller than 3mm (.118 in.).

(c) If the desired value Y is grater than 3mmm (.118 in.) caused for instance by a thrust load
and/or load machine with large end-play, please inform TWMC prior to entering an order.

3.3.3
In aligning the motor (and rotor) axially with the driven equipment, consideration should be given
not only to the endplay indicator position but also to axial shaft expansion and increase in shaft
centerline height due to thermal effects.  In general, the axial shaft growth for motors can be
disregarded since neither bearing is fixed and any shaft growth due to temperature increase will
produce an elongation away from the coupling.

Shaft height growth (change in shaft centerline elevation) for TEFC machines can be calculated
as follows:

=(0.0005”) x (motor foot to shaft £ dimension)
For non-TEFC machines, divide the number by 2.

3.3.4
It is desirable, in normal operation that the motor operates on its magnetic center, so that no axial
force is exerted on the coupling.

7
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The motor shaft and the driven shaft should be aligned within the following tolerances in both
angular and parallel alignment:

Unit: mm
TIR Range of rotating speed Solid coupling Flexible coupling

2500 rpm and above 0.03 0.03C Below 2500 rpm 0.04 0.05
2500 rpm and above 0.03 0.03A Below 2500 rpm 0.03 0.04

Angular misalignment is the amount by which the centerlines of driver and driven shafts are
skewed.  It can be measured using a dial indicator set up as shown in Fig. 7.  The couplings are
rotated together through 360 degrees so that the indicator does not measure runout of the
coupling hub face.  The shafts should be forced against either the in or out extreme of their end
float while being rotated.

Parallel misalignment is the amount by which the centerlines of the driver and driven shafts are
out of parallel.  It can be measured using a dial indicator set up as shown in Fig. 8.  Again, the
couplings are rotated together through 360 degrees so that the indicator does not measure runout
of the coupling hub outside diameter.

3.3.5
After the motor has been properly aligned with the driven equipment and the hold-down bolts
have been installed and tightened, for motors with fabricated frames, at least two dowel pins
should be installed in two diagonally opposite motor feet.

3.3.6 Installation of shaft coupling:  (Vertical hollow shaft motor only)
Bolted Coupling as shown in Fig. 9

(a) Bearings are provided to absorb some upward shaft thrust when the coupling is fitted.
(b) The coupling is fastened with bolts.
(c) This coupling type is not auto-release type.

Note: Standard high thrust motors can absorb momentary up-thrust load up to 30% of the
standard down thrust load.  If the up-thrust is long in duration (over 10 Seconds) and/or
exceeds 30% of the standard high thrust rating, special design arrangements are
required and standard motor is not suitable.

8
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3.3.7 Non-reverse ratchet/coupling, as Fig. 10 (If necessary)
The non-reverse coupling is also a bolted type and,

(a) It prevents the pump and motor from rotating in the reverse direction.
(b) It also prevents damage form over speeding and damage to pump shaft and bearings.
(c) The ratchet pins are lifted by the ratchet teeth and are held clear by centrifugal force and

friction as the motor comes up to speed.
(d) When power is removed, speed decreases, and the pins fall.  At the instant of reversal, a

pin will catch in a ratchet tooth and prevent backward rotation.
(e) When installing the non-reverse coupling, do not use lubricant.  Lubricant will interfere with

proper operation.  The top half of the coupling should seat solidly on the lower half and the
pins should touch the bottom of the pockets between the teeth in the plate.

(f) As with the bolted coupling, the up-thrust capabilities are 30% of the standard high thrust
rating for down thrust.

ATTENTION!
Do not apply non-reverse ratchets on applications in which the pump reversal time from
shutdown (the instant the stop button is pressed) to zero speed is less than one second.

3.4 Installation for belt drive
In general, power transmission though direct flexible coupling is appropriate for large motors.
Such motors are not suitable for belt, chain or gear connection unless specially designed for such
service.  However, for small and medium motors of which outputs within the ranges shown on
table below, it is acceptable to use belt transmission as indicated.  Beyond these ranges, do not
apply belt sheaves unless specially designed.

3.4.1
The diameter ratio between conveyance sheaves should not be greater than 5 to 1 for flat belts,
and 8 to 1 for V-belts.  It is also advisable to limit the belt velocity to under 35m/sec (115 ft/sec) to
limit belt abrasion and vibration.  The smaller the outer diameter of the V-belt sheave, the greater
the shaft bending stress will be.  If the bending stress is in excess of the shaft fatigue stress, the
shaft may break.  Therefore, please inform TWMC when you have decided the size of the
sheaves and the length of the belts upon ordering.

9

E-1101 



ATTENTION!
Place the sheave and belt as close as possible to the motor
body (it is advisable to make x as shown in Fig. 11 equal to 0)
to reduce the bending moment and improve shaft life.

3.4.2 Table of belt-sheave application for general electric motors
V-Belt SheaveOutput

(KW/HP) Conventional V-Belts Narrow V-Belts

4P 6P 8P V-Belt
Type

Number
Of

Belts

Min.
PCD
(mm)

Max
Width
(mm)

V-Belt
Type

Number
Of

Belts

Min.
PCD
(mm)

Max
Width
(mm)

11/15 - - B 4 160 82 3V 4 125 48
- 11/15 - B 5 170 101 3V 5 140 59
- - 11/15 B 5 190 101 3V 6 160 69

15/20 - - B 5 170 101 3V 6 125 69
- 15/20 - B 5 224 101 3V 6 160 69
- - 15/20 C 4 224 111 5V 3 180 60

18.5/25 - - B 5 200 101 3V 6 140 69
- 18.5/25 - C 4 224 111 5V 3 180 60
- - 18.5/25 C 5 224 136 5V 4 180 78

22/30 - - B 5 224 101 5V 6 160 69
- 22/30 - C 5 224 136 3V 4 180 78
- - 22/30 C 5 250 136 5V 4 200 78

30/40 - - C 5 224 136 5V 4 180 78
- 30/40 - C 5 265 136 5V 4 224 78
- - 30/40 C 6 265 162 5V 5 224 95

37/50 - - C 6 224 162 5V 4 200 78
- 37/50 - C 6 265 162 5V 4 224 78
- - 37/50 C 7 280 187 5V 5 250 95

45/60 - - C 6 265 162 5V 4 224 78
- 45/60 - C 7 280 187 5V 5 224 95
- - 45/60 C 7 315 187 5V 6 250 113

55/75 - - C 7 265 187 5V 5 224 95
- 55/75 - C 8 300 213 5V 6 250 113
- - 55/75 D 5 355 196 5V 6 280 113

75/100 - - C 8 315 213 5V 6 250 113
- 75/100 - D 6 355 233 5V 6 315 113
- - 75/100 D 6 400 233 5V 6 355 113
- 90/120 - D 6 400 233 5V 6 355 113
- - 90/120 D 6 425 233 8V 4 355 124
- 110/150 - D 7 400 270 8V 4 355 124
- 132/175 110/150 D 7 450 270 8V 4 400 124
- 160/200 132/175 D 9 450 344 8V 4 450 124

3.5 Conveyance with chain or gear

3.5.1
Make sure the loading capacity of shaft and bearings is appropriate for the size and installation
position (overhung) of chain and gear.  If necessary, please contact us to ensure the shaft and
bearings will meet your requirements.
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3.5.2
Pay close attention to ensure the parallelism of shafts.

3.5.3
The teeth of couplings should be correctly and precisely matched; the force conveyance
centers should lie on the same line.

3.5.4
There should be no skip, jumping, vibration or unusual noises.

ATTENTION!
Do not hammer the conveyance devices such as couplings, belt sheaves, chain wheels,
gears etc. onto the shaft.  Those shaft fitments should be fitted and removed only by
means of suitable devices.  Heat shrinking may be a better alternative to avoid damaging
bearings and components.

The exposed rotating parts should be covered to prevent accidents.

3.6 Electrical connections
All interconnecting wiring for controls and grounding should be in strict accordance with local
requirements such as the USA National Electrical Code and UK IEE wiring regulations.  Wiring of
motor and control, overload protection and grounding should follow the instructions of connection
diagrams attached to the motor.

3.6.1 Power
The rated conditions of operation for the motor are as shown on the nameplate.  Within the limits,
given below, of voltage and frequency variation from the nameplate values, the motor will
continue to operate but with performance characteristics that may differ from those at rated
conditions:

±10% of rated voltage
±5% of rated frequency
±10% combined voltage and frequency variation so long as frequency variation is
no more than ±5% of rated.

Operating the motor at voltages and frequencies outside of the above limits can result in both
unsatisfactory motor performance and damage to or failure of the motor.

3.6.2
The main lead box furnished with the motor has been sized to provide adequate space for the
make-up of the connections between the motor lead cables and the incoming power cables.

The bolted joints between the motor lead and the power cables must be made and
insulated in a workman-like manner following the best trade practices.

3.6.3
Either fabricated motors or fan cooled cast frame, motors are all provided with grounding pads or
bolts.

The motor must be grounded by proper connection to the electrical system ground.
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3.6.4
The rotation direction of the motor will be as shown by either a nameplate on the motor or the
outline drawing.  The required phase rotation of the incoming power for this motor rotation may
also be stated.  If either is unknown, the correct sequence can be determined in the following
manner: While the motor is uncoupled from the load, start the motor and observe the direction of
rotation.  Allow the motor to achieve full speed before disconnecting it from the power source.
Refer to the operation section of these instructions for information concerning initial start-up.  If
resulting rotation is incorrect, it can be reversed by interchanging any two (2) incoming cables.

3.6.5 Auxiliary devices
Auxiliary devices such as resistance temperature detectors, thermocouples, thermoguards, etc.,
will generally terminate on terminal blocks located in the auxiliary terminal box on the motor.
Other devices may terminate in their own enclosures elsewhere on the motor.  Such information
can be obtained by referring to the outline drawing.  Information regarding terminal designation
and the connection of auxiliary devices can be obtained from auxiliary drawings or attached
nameplates.
If the motor is provided with internal space heaters, the incoming voltage supplied to them must
be exactly as shown by either a nameplate on the motor or the outline drawing for proper heater
operation.

Caution must be exercised anytime contact is made with the incoming space
heater circuit as space heater voltage is often automatically applied when the
motor is shutdown.

4. OPERATION

4.1 Examination before start
4.1.1
When motors are installed in good manner, ensure the wiring is according to the diagram.  Also,
the following points should be noted:

(a) Make sure all wiring is correct.
(b) Ensure the sizes of cable wires are appropriate and all connections are well made for the

currents they will carry.
(c) Ensure all connections are properly insulated for the voltage and temperature they will

experience.
(d) Ensure the capacity of fuses, switches, magnetic switches and thermo relays etc. are

appropriate and the contactors are in good condition.
(e) Make sure the frame and terminal box are grounded.
(f) Make sure that the starting method is correct.
(g) Make sure switches and starters are set at their right positions.
(h) Motor heaters must be switched off when the motor is running.

4.1.2 Measurement of insulation resistance

During and immediately after measuring, the terminals must not be touched as they
may carry residual dangerous voltages.  Furthermore, if power cables are
connected, make sure that the power supplies are clearly disconnected and there
are no moving parts.
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(a) For rated voltage below 1000V, measured with a 500VDC megger.
(b) For rated voltage above 1000V, measured with a 1000VDC megger.
(c) In accordance with IEEE 43, clause 9.3, the following formula should be applied:

Rated voltage (v)R  ( 1000  + 1) x 10(M )

(d) On a new winding, where the contaminant causing low insulation resistance is generally
moisture, drying the winding through the proper application of heat will normally increase
the insulation resistance to an acceptable level.  The following are several accepted
methods for applying heat to the winding:
(1) If the motor is equipped with space heaters, they can be energized to heat the

winding.
(2) Direct current (as from a welder) can be passed through the winding.  The total current

should not exceed approximately 50% of rated full load current.  If the motor has only
three leads, two must be connected together to form one circuit through the winding.
In this case, one phase will carry the fully applied current and each of the others, one-
half each.  If the motor has six leads (3 mains and 3 neutrals), the three phases should
be connected into one series circuit.

Ensure there is adequate guarding so live parts cannot be touched.

(3) Heated air can either blown directly into the motor or into a temporary enclosure
surrounding the motor.  The source of heated air should preferably be electrical as
opposed to fueled (such as kerosene) where a malfunction of the fuel burner could
result in carbon entering the motor.

ATTENTION!
Caution must be exercised, when heating the motor with any source of heat other than self
contained space heaters, to raise the winding temperature at a gradual rate to allow any
entrapped moisture to vaporize and escape without rupturing the insulation.  The entire
heating cycle should extend over 15-20 hours.

Insulation resistance measurements can be made while the winding is being heated.
However, they must be corrected to 40ºC for evaluation since the actual insulation
resistance will decrease with increasing temperature.  As an approximation for a new
winding, the insulation resistance will approximately halve for each 10ºC increase in
insulation temperature above the dew point temperature.

(e) Should the resistance fail to attain the specified value even after drying, careful
examination should be undertaken to eliminate all other possible causes, if any.

4.1.3 Power Source
(a) Ensure the capacity of the power source is sufficient.
(b) Ensure the supply voltage and frequency ratings are identical to those on the nameplate.
(c) Voltage variation should be confined to within ±10% of the rated value and the phase to

phase voltages should be balanced.
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4.1.4 Bearing lubrication
(a) For sleeve bearing motors, the oil reservoir must be filled with oil to the correct level.  On

self-lubricated bearings, the standstill oil level will be at the center of the oil gauge.  The
proper oil is a rust and oxidation inhibited, turbine grade oil.  Refer to the lubrication
nameplate for the recommended viscosity.

(b) Motors, which are supplied with provision for flood lubrication, have an inlet orifice to
meter the oil flow to the bearing.  Refer to the outline drawing for these values.  If the
supply pressure does not match that stated on the outline, the orifice size must be
adjusted to produce the specified flow rate.  The drain adapter (also provided) has a weir
plate fixed to the inside of the pipe to permit the establishment of the proper oil level.  This
weir plate must be located at the bottom of the pipe and must be parallel to the plane of
the motor feet.  To ensure optimum flow, the drain line should be vented to the
atmosphere.

Oil inlet temperature: Normal below 50ºC
Alarm 60ºC
Trip 65ºC

(c) If the motor is in storage for over three (3) months, refilling of some new oil should be
undertaken before operation to prevent bearing damage due to dry friction.  The oil level
should be kept at the center of the oil gauge.  If necessary, drain some oil after refilling.

(d) Motors that have been designed with anti-friction bearings for use with an oil mist
lubrication system have been packed at the factory with a small amount of grease for short
test runs.  Continuous running should not be considered unless the oil mist system is
installed and operating.

(e) Grease lubricant type
(1) The bearings have been well greased at the factory before delivery.  However,

regreasing is required if a significant period has elapsed between manufacture and
use or in storage

(2) All motors with ZZ bearings will have SHELL Alvania R3 (Lithium base grease). All
motors with open bearings will have Polyrex EM (polyurea base grease).

4.1.5 Cooling water for the cooler on water-cooled motors
Make sure the quality, volume and inlet temperature of cooling water for the motors are normal
before the machine is in operation.

Water:  General tower water or industrial water.
Volume:  Please see outline drawing
Inlet temperature: Normal below 30ºC

Alarm 35ºC
Trip 40ºC

ATTENTION!
Make sure all locks, which fasten the movable parts of the motors during transportation,
are dismantled and the shaft can rotate freely.

ATTENTION!
Ensure there is no foreign matter or tools inside the motors before starting motors.
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4.1.6
Make sure the transmission system, including belts, screws, bolts, nuts and set pins are in good
condition.

The keys fitted to the shaft extensions are held by plastic tape only to prevent
them from falling out during transportation or handling.  The shaft key shall be
removed to avoid flying out, when the motor is operated prior to the couplings etc.
being fitted to the shaft extension.

4.1.7
Make sure the items above are examined.  Test the motor running with or without load.  Record
and check according to “Maintenance” at 15-minute intervals during the first three hours of
operation.  Then regular examinations should take place at longer intervals.  If all goes well the
motor can be classified as “in good order”.

4.2 Starting operation

4.2.1 Starting load
Initially run the motor unloaded prior to coupling to other machines.  Unless otherwise specified, a
motor usually starts with light load, which is then gradually increased, proportional to the square
of the speed and at last reaches 100% load at full load speed.

4.2.2 Starting
Too frequent starts can be harmful to the motors.  The following restrictions should be observed:

(a) Motor can be restarted should the initial start fail.  Two starts are generally permissible
when the motor is cold.

(b) Motor can be started only once when it is at normal running temperature.
(c) Should additional starts be necessary beyond the conditions stated above, the following

restrictions should be noted:
(1) Let the motor cool down for 60 minutes before restarting, fully loaded.
(2) Let the motor cool down for 30 minutes before restarting, unloaded.
(3) Two inching starts can be regarded as one normal start.

ATTENTION!
If the motor rotor fails to start turning within one or two seconds, shut off the power
supply immediately.
Investigate thoroughly and take corrective action before attempting a restart.

Possible reasons for not starting are:
(1) Too low a voltage at the motor terminals.
(2) The load is too much for the rotor to accelerate.
(3) The load is frozen up mechanically.
(4) All electrical connections have not been made.
(5) Single-phase power has been applied.
(6) Any combination of the above.
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4.2.3 Rotating direction
(a) Most TWMC motors are bi-directional.  However, when some special types, such as high

speed 2-Pole, certain large capacity motors, those with a non-reversing ratchet etc.,
should rotate in one direction, please ensure the rotation is in conformity with the
directional arrow-mark shown on the attached nameplate.

(b) To reverse a bi-directional motor, cut the power and wait until the motor stops.  Then
interchange any two of the three phases.

4.2.4 Power source, Voltage, Current
(a) Ensure the voltage and frequency of the power source are identical to the ratings shown

on the nameplate.
(b) Voltage variation should be confined to within ±10% of the rating and the three phase

voltages should be in full balance
(c) Ensure the motor phase currents, when without load, are within ±5% of the average

values.

4.2.5
Frequency variation should be confined to within ±5% of the rating.  The aggregate variation of
voltage and frequency should be confined to within ±10% of the absolute value of the ratings.

Starting time and unusual noises
ATTENTION!
Starting time is longer for the motors with large inertia.  However, if starting time is longer
than usual or if there is difficulty in starting, or there is abnormal noise, do not run the
motor and refer to TWMC Service representative.

4.2.6 Sleeve bearing oil rings (sleeve bearing types only)
As the oil ring is used to carry lubricant to sleeve bearings, frequently check to ensure the oil ring
is in motion.

4.2.7 Bearing temperature rise
Following the initial start-up, the bearing temperatures should be closely monitored.  The rate of
rise in bearing temperature is more indicative of impending trouble than is the actual temperature.

ATTENTION!
If the rate of rise in temperature is excessive or if the motor exhibits excessive vibration or
noise, it should be shut down immediately and a thorough investigation made as to the
cause before it is operated again.

If the bearing temperature rise and motor operation appear to be normal, operation should
continue until the bearing temperature stabilizes.

Recommended limits on bearing temperature are as follows:
Sleeve Bearings Total measured temperature

 By permanently installed detector 90ºC
 By temporary detector on top of the bearing

    sleeve near the oil ring
85ºC
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Anti-Friction Bearings Total measured temperature
 By permanently installed detector 100ºC
 By temporary detector measuring the outside

   of the bearing housing
95ºC

ATTENTION!  (For sleeve bearing)
(1) It must be noted that when operating flood lubricated sleeve bearings without outside

lubrication supplied, the bearing temperature must not be allowed to exceed 85ºC total
temperature

(2) Under normal condition, for the self-lube bearing, the rate of temperature rise should
be from 11 to 14ºC for the first ten (10) minutes after starting up and approximately
22ºC at thirty (30) minutes.  The rate of bearing temperature rise is a function of the
natural ventilation and operating conditions.

(3) When the rate of bearing temperature rise is less than 1ºC per half-hour, the bearing
temperature is considered to be stabilized.

(4) If the total bearing temperature exceeds 95ºC, the motor should be shut down
immediately.

Noise and Vibration
ATTENTION!
Any abnormal noise or vibration should be immediately investigated and corrected.
Increased vibration can be indicative of a change in balance due to mechanical failure of a
rotor part, a stator winding problem or a change in motor alignment.

5. MAINTENANCE

5.1 Major points in regular inspections and maintenance.

For safety, maintenance and repairs must only be carried out by properly trained
personnel.

Some testing, such as insulation resistance, usually requires the motor to be
stopped and isolated from power supplie(s).

Routine inspection and maintenance are usually performed by looking, listening, smelling and
simple meters.

High temperature may arise under operating conditions on the motor surfaces, so
that touching should be prevented or avoided.  Keep away from moving and live
parts.  Unless deemed necessary, do not remove guards whilst assessing the
motor.

Timely replacement of worn parts can assure longevity and prevent breakdown.

Routine inspection and regular inspection and maintenance are important in preventing
breakdown and lengthening service life.
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Owing to the varied time and circumstances, motors are used, it is difficult to set the items and
periods for regular inspection and maintenance.  However, as a guide it is recommended to be
performed periodically according to factory maintenance program.  Generally, the inspection
scope determined by the following factors:

(a) Ambient temperature.
(b) Starting and stopping frequency.
(c) Troublesome parts usually affecting motor functions.
(d) Easily abraded parts.
(e) The important position of motor in the operational system of a factory should be duly

recognized.  Therefore, its health and wellbeing should be fully protected especially when
it is operating in severe conditions.

5.2 Motor windings:
(a) Measurement of insulation resistance and standards to determine quality of insulation

resistance, please refer to measures stated in 3.1.2 “Measurement of insulation
resistance”.

(b) Inspection of coil-ends:
(1) Grease and dust accumulated on coils may cause insulation deterioration and poor

cooling effect.
(2) Moisture must not accumulate.  Keep coils warm when motor is not in use if moisture

can be seen.
(3) Discoloring. This is mainly caused by overheating.

(c) Ensure no untoward change of wedges from original position.
(d) Ensure the binding at the coil end is in its normal position.

5.3 Clean the interior of the motor:
(a) After a motor is in operation for some time, accumulation of dust, carbon powder and

grease etc., on the inside is unavoidable, and may cause damage.  Regular cleaning and
examination is necessary to assure top performance.

(b) Points to note during cleaning:
(1) If using compressed air or blower:

(a) Compressed air should be free of moisture.
(b) Maintain air pressure at 4 kg/cm², since high pressure can cause damage to coils.

(2) Vacuum
Vacuum cleaning can be used, both before and after other methods of cleaning, to
remove loose dirt and debris.  It is a very effective way to remove loose surface
contamination from the winding without scattering.  Vacuum cleaning tools should be
non-metallic to avoid any damage to thee winding insulation

(3) Wiping
Surface contamination on the winding can be removed by wiping using a soft, lint-free
wiping material.  If the contamination is oily, the wiping material can be moistened
(not dripping wet) with a safety type petroleum solvent.  In hazardous locations, a
solvent such as inhibited methyl chloroform may be used, but must be used sparingly
and immediately removed.  While this solvent is non-flammable under ordinary
conditions, it is toxic and proper health and safety precautions should be followed
while using it.
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ATTENTION!
Solvents of nay type should never be used on windings provided with abrasion protection.
Abrasion protection is a gray, rubber-like coating applied to the winding end-turns.

Adequate ventilation must always be provided in any area where solvents are
being used to avoid the danger of fire, explosion or health hazards.  In confined
areas (such as pits) each operator should be provided with an airline respirator, a
hose mask or a self-contained breathing apparatus.  Operators should wear
goggles, aprons and suitable gloves.  Solvents and their vapors should never be
exposed to open flames or sparks and should always be stored in approved safety
containers.

(4) Keep core ducts completely clean.  The difference in temperature rise could be
around 10°C before and after cleaning

5.4 Clean the exterior of the motor:
(a) On open ventilated motors, screens and louvers over the inlet air openings should not be

allowed to accumulate any build-up of dirt, lint, etc. that could restrict free air movement.

ATTENTION!
Screens and louvers should never be cleaned or disturbed while the motor is in operation
because any dislodged dirt or debris can be drawn directly into the motor.

(b) If the motor is equipped with air filters, they should be replaced (disposable type) or
cleaned and reconditioned (permanent type) at a frequency that is dictated by conditions.
It is better to replace or recondition filters too often than not often enough.

(c) Totally enclosed air to air cooled and totally enclosed fan cooled motors require special
cleaning considerations.  The external fan must be cleaned thoroughly since any dirt
build-up not removed can lead to unbalance and vibration.  All of the tubes of the air-to-
air heat exchanger should be cleaned using a suitable tube brush having synthetic fiber
bristles (not wire of any type).

5.5 Maintenance of anti-friction bearings

5.5.1 Frequency of re-lubrication:
The life of grease varies greatly as a result of types of model, revolution speed, temperature,
operational conditions etc.  It is, therefore, impossible to be precise about replenishment intervals.
However, for normal direct coupling transmission, the periods shown as Table 1 may be used as
a guide.

Remarks:
(a) The periods shown in Table 1 should be halved where bearings are used for belt drive

and/or in dirty or high ambient temperature or high humidity environments.
(b) Please refer to the lubrication nameplate, if attached to the motor.
(c) For bearing numbers outside the range of Table 1, please contact TWMC
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(d) If the periods referred to in Table 1 for drive-end bearing and opposite drive-end are
different, for the convenience of maintenance operation, please take the shorter one the
required grease replenishment period of these bearings.

5.5.1 Kinds of grease:
All motors with ZZ bearings will have SHELL Alvania R3 (lithium base grease). All motors with
open bearings will have Polyrex EM (polyurea base grease).
Certain T-frame models will utilize special grease and will be noted on the lubrication nameplate.
Please us identical grease or its equivalents when maintaining lubrication schedule.
ATTENTION!
Do not mix different kinds of grease.
Mixing grease with different type of thickeners may destroy its composition and physical
properties.  Even if the thickeners are of the same type, possible differences in the
additive may cause detrimental effects.

5.5.2 Grease quantity
The amount of grease per replenishment depends on the type, size and construction of the
bearings.  The maximum amount of one replenishment for each bearing is shown in Table 2.

5.5.3 Re-greasing

If re-lubrication is to be performed when the motor is running, stay clear of rotating
parts.

It is advisable to re-grease when the motor is running to allow the new grease to be evenly
distributed inside the bearing.
Before re-greasing, the inlet fitting should be thoroughly cleaned to prevent any accumulated dirt
from being carried into the bearing with the new grease.  The outlet of grease drainage should be
opened to allow the proper venting of old grease.

Use a grease gun to pump grease through grease nipple into the bearings.  After re-greasing,
operate the motor for 10-30 minutes to allow any excess grease to vent out.

20

E-1112 



TABLE 1.
Bearing
Number

600
RPM

720
RPM

750
RPM

900
RPM

1000
RPM

1200
RPM

1500
RPM

1800
RPM

3000
RPM

3600
RPM

6210
12 2000 Hrs.
13
14 1000 Hrs.
15
16 720 Hrs.
17 2000 Hrs.
18 3000 Hrs.
20
22
24 1500 Hrs.
26
28 2000 Hrs. 1000 Hrs.
30
32 500 Hrs.
34 1500 Hrs.
36

62XX
63XX
72XX
73XX

38 2000 Hrs. 1000 Hrs.

Bearing
Number

600
RPM

720
RPM

750
RPM

900
RPM

1000
RPM

1200
RPM

1500
RPM

1800
RPM

NU214
15 2000 Hrs.
16
17
18 3000 Hrs. 1500 Hrs.
20
22 1000 Hrs.
24
26 2000 Hrs.
28 500 Hrs.
30
32
34 2000 Hrs. 1000 Hrs.
36
38 2000 Hrs.
40
44 1000 Hrs.

NU2XX
NU3XX

48 1000 Hrs.

Bearing
Number

600
RPM

720
RPM

750
RPM

900
RPM

1000
RPM

1200
RPM

1500
RPM

1800
RPM

22220 300 Hrs.
22
24 1000 Hrs. 500 Hrs.
26
28
30 300 Hrs.
32 500 Hrs.
34
36
38 500 Hrs.
40 300 Hrs.
44

222XX
223XX

48 300 Hrs.
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TABLE 2.
Bearing No. Amount of replenishment Bearing No. Amount of replenishment

6210 30 g 6310 40 g
6212 40 6312 60
6213 50 6313 80
6214 50 6314 80
6215 60 6315 100
6216 60 6316 100
6217 80 6317 120
6218 80 6318 120
6220 100 6320 160
6222 120 6322 220
6224 120 6324 270
6226 140 6326 300
6228 160 6328 400
6230 180 6330 450
6232 200 6332 500
6234 250 6334 600
6236 300 6336 700
6238 350 6338 800
6240 400 6340 900
6244 450 6344 900

62XX
72XX

NU2XX
2222XX

6248 500

63XX
73XX

NU223XX
223XX

6348 900

*Fill new grease until it overflows and the old grease is entirely replaced.

5.5.4 Oil re-lubrication (For oil lubrication types only)
Maintain proper lubrication by checking the oil level periodically and adding oil when necessary.
Because of the initial clearing action of the bearing and the expansion of the oil as it comes up to
operating temperature, the oil level will be higher after the motor has been in operation for a while
than it is with the motor at standstill.
Overfilling should be avoided not only because of the possibility that expansion may force the oil
over the oil sleeve and on to the rotor, but also because too high an operating oil level prevents
the bearing form clearing itself of excess oil.  The resultant churning can cause extra loss, high
temperatures, and oxidized oil.  If, during operation, the oil level goes above the maximum shown
on the sight gauge, drain enough oil to bring the level back within the recommended operating
range.  Do not permit the operating level to fall below the minimum shown on the gauge.

ATTENTION!
Should it ever become necessary to add excessive amount of make-up oil, investigate
immediately for oil leaks.

Change the oil at regular intervals.  The time between oil changes depends upon the severity of
operating conditions and, hence, must be determined by the motor user.  Two or three changes a
year is typical, but special conditions, such as high ambient temperature, may require more
frequent changes.  Avoid operating the motor with oxidized oil.
Use only good grade, oxidation-corrosion-inhibited turbine oils produced by reputable oil
companies.
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 The viscosity of the oil to be used depends upon the type and size of the bearings, its load and
speed, the ambient temperature, and the amount and temperature of the cooling water (if used)).
The lubrication nameplate or instructions with each motor specifies the viscosity range of oil
suitable for average conditions.  The usual oil viscosity range of oil suitable for average
conditions.  The usual oil viscosity recommendations are summarized in Table 3.  Operation in
ambient temperatures that are near or below freezing may require preheating the oil or the use of
special oil.  Whenever the motor is disassembled for general cleaning and reconditioning, the
bearing housing may be washed out with a suitable cleaning solvent.  Be sure that the oil-
metering hole is clear, and then dry the housing thoroughly before re-assembly, and ensure all
traces of cleaning solvent have been removed.

TABLE 3 Oil Viscosity**
Oil Viscosity - SSUBearing function

and location
Bearing

Type @ 100°F @ 200°F
72XX, 73XX
Angular contact ball
And/or (62XX, 63XX)

150 45

Spherical roller 300 53
Thrust Bearing

Plate (Kingsbury Type) 300 53

**Remark:  When a lubrication nameplate attached to the motor, use lubrication oil it stipulates.

5.5.5 Cleaning and installation of bearings
(a) Apply the proper amount of grease to the disassembled parts of the bearing after they

have been thoroughly cleaned with high quality cleaning oil.  Then protect them from
contamination before and during assembly.

(b) Bearing installation

ATTENTION!
Before installing the bearings, make sure that the shaft mounted parts inside the bearings
are in place before installation.

Since the bearing is a high precision component, it is important to avoid ingression of dust
and foreign matter, and hammering during cleaning and installation.  Use extreme care
and insure clean conditions during installation and assembly.

ATTENTION!
The best way for bearing installation is heat shrinking.  Knocking and hammering during
installation should be avoided absolutely.

The bearing should be heated in a bath of clean oil at a temperature of approximately
80°C.  After warming, slide the bearings in place quickly and nimbly so that it has not
shrunk before being fully in position.
Grease the bearing after the temperature returns to normal, and then reassemble the
motor.

23

E-1115 



5.6 Maintenance of sleeve bearings

5.6.1 Daily inspections
(a) Ensure the volume and quality of lubrication oil are in compliance with specifications.

(b) Ensure there is motion of the oil ring and it is not clamped.
(c) The indicator of the shaft endplay should be restricted within the specified range of the red

groove of the shaft or the ±3mm (.118 in.) range of the drive-end shaft shoulder, or the
bearing may be damaged.

5.6.2 Regular examination
(a) Periodical change of oil

The oil reservoirs of self (not flood) lubricated bearings should be drained and refilled about
every six (6) months.  More frequent changes may be needed on high speed (3600 rpm)
motors or if severe oil discoloration or contamination occurs.  In conditions where
contamination does occur, it may be advisable to flush the reservoir with kerosene to
remove any sediment before new oil is added.  Proper care must be taken to thoroughly
drain the reservoir of the flushing material before refilling with the new oil.
Refill the reservoir to the center of oil sight glass with a rust and oxidation inhibited turbine
grade oil.  Refer to the outline and lubrication nameplate for the correct viscosity.

(b) Quantity of lubrication oil
Please refer to the lubrication nameplate for oil quantity.

(c) Oil viscosity
(d) 

ISO Equivalents Viscosity (SUS/100°F)

VG32 Esso Teresso 32 150

VG46 Esso Teresso 46 200

VG68 Esso Teresso 68 300
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5.6.3 Disassembly

Prior to disassembling, ensure the power supplies are disconnected and there
are no moving parts.

The bearing sleeve is of the spherically seated, self-aligning type.  The opposite drive end
bearing is normally insulated for larger motors (or when specified).  On some motors, the
insulation is bonded to the spherical seat of the bearing housing.

ATTENTION!
Extreme care must be exercised in removing the bearing sleeve from the insulated support
to avoid damaging this insulation.

The following is the recommended procedure for removing the bearing sleeve:

(a) Remove the oil drain plug in the housing bottom and drain the oil sump.

(b) Remove all instrumentation sensors that are in contact with the bearing sleeve.  These
would include resistance temperature detectors, thermocouples, thermometers, etc..

(c) Remove the socket head bolts holding the bearing cap and the inner air seal.  The end
cover plate must also be removed if the non-drive end bearing is being disassembled.
Remove the bearing cap and top half of the inner air seal.  Place them on a clean, dry
surface to avoid damage to the parting surfaces.

(d) Remove the top half of the bearing sleeve using suitable eyebolts in the tapped holes
provided.  Lift the bearing top straight up and avoid any contact with the shoulders of the
shaft journals that might damage the thrust faces of the bearing.  Place on a clean, dry
surface taking care to prevent damage to either the parting surfaces or the locating pins
that are captive n the top bearing half.

(e) Remove the screws at the partings in the oil ring and dismantle the ring by gently tapping
the dowel pin ends with a soft face mallet.  Remove the ring halves and immediately
reassemble them to avoid any mix up I parts or damage to the surfaces at the partings.

(f) Pull up on the garter spring surrounding the floating labyrinth seal and carefully slip out the
top half.  Rotate the garter spring until the lock is visible.  Twist counter-clockwise to
disengage the lock, remove the garter spring then rotate the lower half of the seal out of
the groove in the bearing housing.  Note the condition of these floating labyrinth seals.  If
they are cracked or chipped, they must be replaced.  Do not attempt to reuse a damaged
seal.

(g) To remove the bottom bearing half, the shaft must be raised a slight amount to relieve
pressure on the bearing.  On the drive end, this can be done by jacking or lifting on the
shaft extension.  Protect the shaft.  On the non-drive, jacing or lifting can be done using
bolts threaded into the tapped holes provided in the shaft end.
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(h)  Roll the bottom bearing half to the top of the shaft journal and then lift it using suitable
eyebolts threaded into the holes provided.  Again avoid any contact with the shaft
shoulders that could damage the bearing thrust faces.  Place the lower bearing half on a
clean, dry surface to protect the parting surfaces.

Use extreme care when rolling out the lower bearing half.  Keep the hands and
fingers well clear of any position where they might be caught by the bearing half if
it were accidentally released and rotated back to its bottom position.  Serious
personal injury could result.

(i) Protect the shaft journal by wrapping it with clean, heavy paper or cardboard.

5.6.4 Re-assembly
Bearing re-assembly is basically a reverse of the disassembly procedures outlined above, with
the following suggestions:

(a) The interior of the bearing housing should be cleaned and then flushed with clean oil or
kerosene.

(b) The bearing halves and the shaft journal should be wiped clean using lint-free cloth soaked
with clean oil.

(c) All parts should be carefully inspected for nicks, scratches, etc., in any contract surfaces.
Such imperfections should be removed by an appropriate method such as stoning,
scraping, filling, etc., followed by thorough cleaning.

(d) Before installing the floating labyrinth seal halves, observe their condition.  Do not attempt
to use a cracked or chipped seal.  The bottom half seal has a set of drilled holes in its side
face.  These must be place at the bottom toward the inside of the bearing so that
accumulating oil may drain back into the housing.

(e) Put a bead of Curil-T around the seal half O.D.’s on both sides adjacent to the garter spring
groove.  This will prevent oil by-passing the seal around its outside.

(f) Place the bottom seal half on top of the shaft and roll it into position.  Install the top half and
insert the garter spring pulling up on both ends to permit engaging the lock.  Run a bead of
Curil-T around the O.D’s on both sides adjacent to the garter spring groove on this half
also.

(g) Carefully reassemble the two oil ring halves.  Inspect the dowel pins for burrs and
straightness and make any corrections required.  Do not force the ring halves together.
Excessive force may alter the roundness or flatness of the oil ring which can change its oil
delivery performance.

(h) Some of the pipe plugs in the housing are metric thread type.  These are identified as
those, which have a copper, lead, or similar material washer.  If these plugs are removed,
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be careful not to lose the washers.  Before re-assembly, inspect the washers and replace
them as required.

(i) Before installing the bearing cap, observe the position of the floating labyrinth seal.  The
“tab” must be on top to engage the pocket.  Failure to position the seal properly will result
in damage when the cap is assembled.

ATTENTION!
(1) Curil-T is the only approved compound for use in the assembly of the bearings on this

motor.  Other products may harden and impede the operation.
(2) During the re-assembly of the bearing parts, a thin layer of Curil-T should be applied to

all gaskets and machined interface surfaces.  This suggestion does not apply to the
machined surfaces of the bearing liner halves.

(3) When seating the bearing shell, apply a thin layer of lube oil at the spherical surface of
the liner.  Slowly roll the lower bearing liner into the bearing housing making sure that
the splinted surface of the liner and the housing are flush.  Gradually lower the shaft
onto the bearing.  The weight of he shaft will help rotate the bearing liner so that the
babbitt surface of the liner will match the slope of the journal.  Sometimes it is required
to use a rubber mallet to tap lightly on the bearing housing while slowly rolling the
shaft to help this seating operation.

5.7 Maintenance of slip ring (For Wound Rotor Motors only)

Ensure motor is disconnected from power supplies and there are no accessible
moving parts before maintenance operation.

5.7.1 Adjustment of carbon brush
(a) Brush pressure for normal operation:

  Electro-graphite brush…..0.2~0.25 kg/cm²
When frequent vibrations are evident or the brush is small (area below 0.5 cm²), the
pressure should be greater than as shown.

(b) Adjustment of brush pressure:
The brush pressure should be adjusted to keep normal operation as it wears.

 The brush pressure may be reduced after use, so it is necessary to re-adjust.  For
adjustment, please turn adjusting screw, pressure adjusting pin or pressure adjusting
plate as shown in Fig. 14 to obtain the correct tension (=0.23 x brush cross sectional
area in cm²) ±10% kg.

(c) Brush pressure need not be adjusted if constant force spring is used as shown in Fig. 15
and Fig. 16.
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5.7.2 Brush replacement
The carbon brush is a part of the equipment which is easily worn away, replace it after it is worn
to ½ ~ ¾ of original size.

(a) Brush material
The brush material is important to the performance of the motor.  Only the most
appropriate materials are chosen by TWMC, and are listed on the nameplate of the motor.
It is important to know this when you replace the brush, so a recommended type is used.

(b) Dimensions
Brush, holder and gap between them, please refer to CNS 2322 C4051 or JIS C2802.

ATTENTION!
The gap between a brush and it holder is important for good performance and safety of the
motor.

(c) Adjustment of new brushes (Shown in Fig. 17)
(1) Polish the new brush with a file until is assumes the appropriate contour of the slip ring

which it touches.
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(2) Place sand-paper (JIS R6252 No. 40…50) on the slip ring with the abrasive face of the
paper against the brush to induce a closer contact by rubbing against each other.

(3) Repeat item 2 with fine sand –paper (JIS R6252 No. 100 to 200) until the contact
surface between brush and slip ring exceeds 80%.

(4) Finally, clean the contaminated slip ring and brush with clean cloth or compressed air.

5.8 Maintenance of non-reverse ratchet mechanism
(For Vertical high Thrust Motor only)

5.8.1
In the pump piping system, a check valve and a stop valve should be installed in the discharge
line.  The check valve, placed between the pump and the stop valve, is to protect the pump from
reverse flow and excessive backpressure.  The stop valve is used in priming, starting and when
shutting down the pump.  It is advisable to close the stop valve before stopping the pump.  This is
especially important when the pump is operated against a high static head.

TWMC vertical high thrust motors are equipped with non-reverse ratchet (N.R.R.) mechanism
only when requested by the pump manufacturer.  Typical construction of the N.R.R. mechanism
is shown as Fig 18 below.

The N.R.R. mechanism keeps the pump and motor from rotating in the reverse direction.  Thus
prevents damage from over-speeding and damage to water-lubricated pump shaft bearings
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when, on shutdown, the falling water column tends to drive the pump in the reverse direction.
In normal operation, the ratchet pins are lifted by the ratchet teeth and are held clear by
centrifugal force and friction as the motor comes up to speed.  When power is removed, the
speed decreases and the pins fall.  At the instant of reversal, a pin will catch in a ratchet tooth
and prevent backward rotation.

5.8.2
The service life of ratchet  pins depends not only on the reverse shock load between the pin and
ratchet tooth when pump stopped but also the frequency of pump starting and stopping while in
service.  Provided that the pins are deformed due to this reverse shock load, then the up and
down motion of the ratchet pins could be sluggish or jammed and that unusual noises shall arise.

The recommended replacement period for these ratchet pins is every three (3) years.  If the
reverse shock load is greater than 30% of motor rated torque or the starting frequency is more
than twice per day, then the replacement period should be halved.

ATTENTION!
The check valve and stop valve in the discharge line should be regularly inspected and
maintained to assure the normal function of these valves.  This is important to protect the
pump and motor from damage and increase the service life of the N.R.R. mechanism.

SECTION A-A
ITEM NAME
104 RATCHET
214 BEARING SEAT
402 EXTERNAL FAN
704 RATCHET PIN CARRIER
816 RATCHET PIN

Fig. 18
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6. FAULT FINDING AND RECOGNITION

Kinds of
Breakdown Symptoms Possible

Causes Remedies

Power-off Consult power company
Switch-off Switch-on
No fuse Install fuse
Broken wiring Check wiring and repair
Broken lead Check wiring and repair

Motionless and
soundless

Broken windings Check windings and repair
Short circuit of circuit switches Check circuit switches and replace

Incorrect wiring Check wiring according to
nameplate

Poor contact at terminal Lock tightly
Windings grounded Factory repair
Broken windings Factory repair
Poor contact of circuit switches Check and repair
Broken wiring Check and repair
Poor contact of starting switches Check and repair
Short circuit of starting switches Check and repair

Fail to start
without load Fuse blowing.

(Automatic
switch trips off,
slow start with
electromagnetic
noise)

Incorrect connections of starting
switches Connect according to nameplate

Insufficient capacity of fuse Replace fuse if wiring permits
Overload Lighten load

Fuse blowing.
Fail to restart due
to trip-off of
automatic switch High load at low voltage Check circuit capacity and reduce

load
Overload or intermittent
overload Lighten load

Under-voltage Check circuit capacity and power
source

Over-voltage Check power source

Ventilation duct clogged Remove the foreign matter in the
duct

Ambient temperature exceeds
40°C

Correct insulation class to B or F, or
lower ambient temperature

Friction between rotor and stator Factory repair
Fuse blown (Single-phase
rotating) Install the specified fuse

Poor contact of circuit switches Check and repair
Poor contact of circuit starting
switches Check and repair

Loading after
start

Overheating motor

Unbalance three-phase voltage Check circuit or consult power
company
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Kinds of
Breakdown Symptoms Possible

Causes Remedies

Voltage drop Check circuit and powers source
Sudden overload Check machineSpeed falls

sharply
Single-phase rotating Check circuit and repair
Insufficient capacity of switch Replace switchSwitch overheat High load Lighten load
High belt tension Adjust belt tension
Slack belt tension Adjust belt tension
Misalignment between motor and
machine shafts Re-align

Over speed of bearing outer-ring Adjust bracket

Loading
after start

Bearing over-
heating

High bearing noise Replace the damaged  bearing
Occurrence from its first operation May be normalElectromagnetic

noise induced by
electricity Sudden sharp noise and smoking Short circuit of windings should be

repaired at the factory
Noise of low shishi or Thru-Thru May be normal
Kala-Kala as a result of poor lubrication Grease
Kulo-Kulo as a result of poor lubrication Clean bearing and greaseBearing noise

Sa-Sa or larger noise Replace the damaged bearing
Loose belt sheave Adjust key and lock the screw

Loose coupling or skip Adjust the position of couplings, lock
key and screw

Loose screw on fan cover Lock fan cover screw tightly
Fan rubbing Adjust fan position
Rubbing as a result of ingression of
foreign matter

Clean motor interior and ventilation
ducts

Wind noise Noise induced by air flowing through
ventilation ducts

Noise

Mechanical noise
caused by
machinery

Induced by conveyance machine Repair machine
Short circuit of winding Factory repairElectromagnetic

vibration Open circuit of rotor Factory repair
Unbalanced rotor Factory repair
Unbalanced fan Factory repair
Broken fan blade Replace fan
Unsymmetric centers between belt
sheaves Align central points

Central points of couplings do not lie on
the same level

Adjust the central points of couplings
to the same level

Improper mounting installation Lock the mounting screws

Vibration
Mechanical
vibration

Motor mounting bed is not strong
enough Reinforce mounting bed

Remarks:
(1) Circuit switches: These include knife switches, electromagnetic switches, fuse and other connection

switches etc.
(2) Starting switches: These include Delta-Star starters, compensate starters, reactance starters, resistor

starters, starting controller’s etc.
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Section:
MOYNO® 500 PUMPS
Page: 1 of 4
Date: March 1, 1998

DESIGN FEATURES

Housing: Cast iron/316 SS
Pump Rotor: Chrome plated AISI 416 stainless steel/Chrome

plated 316 stainless steel
Pump Stator: NBR (Nitrile)
Seal: Mechanical (carbon/ceramic)
Motor Shaft: AISI 416 stainless steel/ANSI 316 stainless

steel
Motor: 1/2 HP, 60 Hertz, 1725 rpm, totally enclosed,

fan cooled (TEFC) C-Faced, 1 phase 115/230V
or 3 phase 230/460V (other motor options
available; consult sales representative)

Note: Alternate elastomers available. Refer to
Repair/Conversion kit numbers pages 3 and 4.

INSTALLATION
Mounting Position. Pump may be mounted in any
position. When mounting vertically, it is necessary to keep
bearings above seals to prevent possible seal leakage into
bearings.
Pre-Wetting. Prior to connecting pump, wet pump elements
and mechanical seal by adding fluid to be pumped into
suction and discharge ports. Turn pump over several times
in a clockwise direction to work fluid into pump elements.
Piping. Piping to pump should be self-supporting to avoid
excessive strain on pump housings. See Table 1 for suction
and discharge port sizes of each pump model. Use pipe
“dope” or tape to facilitate disassembly and to provide seal
on pipe connections.
Electrical. Follow the wiring diagram on the motor
nameplate or inside the terminal box for the proper
connections. The wiring should be direct and conform to
local electrical codes. Check power connections for proper
voltage. Voltage variations must not exceed ±10% of
nameplate voltage. Motor is provided with internal
automatic overload protection.
To prevent damage to pump, pump rotation must be
clockwise when facing pump from motor end.
OPERATION
Self-Priming. With wetted pumping elements, the pump is
capable of 25 feet of suction lift with pipe size equal to port
size. Be sure suction lines are air tight or pump will not self
prime. Self-priming capabilities will vary due to fluid
viscosity.
DO NOT RUN DRY. Unit depends on liquid pumped for
lubrication. For proper lubrication, flow rate should be at
least 10% of rated capacity.

Pressure and Temperature Limits. See Table 1 for
maximum discharge pressure of each model. Unit is
suitable for service at temperatures shown in Table 2.
Storage. Always drain pump for extended storage periods
by removing bottom drain plug in pump body.
Caution: Suction pressure should never be greater than

discharge pressure.
Table 1. Pump Data

Pump
Model

Suction
Port

(NPT)

Discharge
Port

(NPT)

Voltage
Rating
(VAC)

Discharge
Pressure

(psig)
331 3/4 3/4 See Motor Name

Plate For
Voltage Ratings

150

332 3/4 3/4 See Motor Name
Plate For

Voltage Ratings

100

333 3/4 3/4 See Motor Name
Plate For

Voltage Ratings

50

344 3/4 3/4 See Motor Name
Plate For

Voltage Ratings

†30

†With 3/4 HP motor, pressure is 40 psig.
Table 2. Temperature Limits

Elastomer Temperature Limits
*NBR 10°-160°F

*EPDM 10°-210°F
*FPM 10°-240°F

*NBR = Nitrile
EPDM = Ethylene-Propylene-Diene Terpolymer
FPM = Fluoroelastomer

SERVICE MANUAL
MOYNO® 500 PUMPS

300 SERIES MOTORIZED
331, 332, 333, AND 344 MODELS
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TROUBLESHOOTING
WARNING: Before making adjustments, disconnect

power source and thoroughly bleed
pressure from system prior to
disassembly. Failure to do so could lead to
electric shock or serious bodily harm.

Failure To Pump.
1. Motor will not start: Check power supply. Voltage must

be ± 10% of nameplate rating when motor is in locked
rotor condition. Check for faulty capacitor on 1 phase
Models.

2. Motor runs and thermally kicks out: Check for
excessive discharge pressure. Check for defective
centrifugal switch on 1 phase Models. Increase
ventilation to motor. Do not use less than #14 wire size.

3. Stator torn; possible excessive pressure: Replace
stator, check pressure at discharge port.

4. Flexible joint broken; possible excessive pressure:
Replace joint, check pressure at discharge port.

5. Wrong rotation (3 phase only): Rotation must be
clockwise when facing pump from motor end. Reverse
the connections of any two line leads to the motor.

6. Excessive suction lift or vacuum.
Pump Overloads.
1. Excessive discharge pressure: Check pressure at

discharge port for maximum ratings given in Table 1.
2. Fluid viscosity too high: Limit fluid viscosity to 100 CP

or 500 SSU.
Noisy Operation.
1. Excessive suction lift or vacuum: Maximum suction lift

is 25 feet for water.
2. Suction line too small: Check pipe size. Be sure lines

are free from obstructions.
3. Pump Cavitates: Pump speed is 1725 rpm. Viscosity of

fluid should not exceed 100 CP or 500 SSU.
4. Flexible joint worn: Replace joint. Check pressure at

discharge port.
5. Insufficient mounting: Mount to be secure to a firm

base. Vibration induced noise can be reduced by using
mount pads and short sections of hose on suction and
discharge ports.

Seal Leakage.
1. Leakage at startup: If leakage is slight, allow pump to

run several hours to let faces run in.
2. Persistent seal leakage: Faces may be cracked from

freezing or thermal shock. Replace seal.
Pump Will Not Prime.
1. Air leak on suction side: Check pipe connections.
PUMP DISASSEMBLY
WARNING: Before disassembling pump, disconnect

power source and thoroughly bleed
pressure from system. Failure to do so
could result in electric shock or serious
bodily harm.

1. Remove suction and discharge piping. Drain pump
body by removing drain plug (261B).

2. Remove screws (112) holding suction housing (2) to
discharge housing (1). Remove suction housing (2) and
stator (21).

3. Remove rotor (22) from flexible joint (24) by turning
counterclockwise (RH thread). On pinned, 3 phase
models, remove rotor pin (45) with suitable punch.

4. Flexible joint (24) can be removed from motor shaft by
using a 3/16 allen wrench in end of joint and turning
counterclockwise. On 3 phase motors, remove motor
pin (46) with suitable punch, then remove joint:

5. Slide mechanical seal (69) off motor shaft.
6. Remove discharge housing (1) from adaptor flange (12)

by removing screws (1 12B).
7. Carefully pry seal seat out of discharge housing (1). If

any parts of mechanical seal are worn or broken, the
complete seal assembly should be replaced. Seal
components are matched parts and are not
interchangeable.

8. Remove adapter flange (12) from motor (70) by
removing screws (112A).

9. Remove slinger ring (77).
PUMP ASSEMBLY
1. Install slinger ring (77).
2. Attach adaptor flange (12) to motor housing using

screws (112A).
3. Attach discharge housing (1) to adaptor flange (12)

using screws (1128). Be sure to center seal bore on
shaft.

4. Install mechanical seal (69) in discharge housing (1)
using the following procedure:
a. Clean and oil sealing faces using clean oil (not

grease).
Caution: Do not use oil on EPDM parts. Substitute

glycerin or soap and water.
b. Oil outer surfaces of the seal seat, and push

assembly over the motor shaft and into the discharge
housing (1) seating it firmly and squarely.

c. After cleaning and oiling the shaft, slide the seal
body along the motor shaft until it meets the seal
seat.

d. Install seal spring and spring retainer on shaft.
5. Thread flexible joint (24) into motor shaft in a clockwise

direction (RH thread). Tighten with 3/16 allen wrench.
On 3 phase models, install motor pin (46).

6. Thread rotor (22) onto flexible joint (24) in a clockwise
direction (RH thread). On 3 phase models, install rotor
pin (45).

7. Slide stator (21) on rotor (22). On 331 & 332 models,
insert rounded end of stator ring (135) into end of stator
prior to installing stator on rotor.

8. Secure stator (21) and suction housing (2) to discharge
housing (1) using screws (112).

9. Lubricate rotor and stator by filling Suction housing and
discharge housing with fluid to be pumped.

10. Connect Suction and discharge piping and power
source.
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PARTS LIST
To determine part numbers for all parts except standard motors, enter table with item number from pump illustration. Then locate
part number under applicable model number (first three digits). Parts listed down the center are applicable to all pump models.
To determine part numbers for standard motor (item 70), enter table at item 70 with the last two digits of model number:
motor description and part number are on that line.

Pump Model NumbersItem
No. Description 331 332 333 344

1 Discharge Housing Cast Iron 350-1016-000/Stainless Steel 350-1016-007
2 Suction Housing Cast Iron 330-1064-002/Stainless Steel 330-1911-002

*21 Stator 340-3501-120 340-3502-120 340-3503-120 340-3504-120
*22 Rotor (Threaded) 416 S5 320-2729-000 330-0906-000 320-1394-000 320-1841-000
*22 Rotor (Pinned) 416 SS 320-2729-004 320-4559-004 320-1584-002 320-1569-002
24 Flexible Joint (Threaded) Carbon Steel 320-1511-000/Stainless Steel 320-3759-000

240 Flexible Joint (Pinned) Carbon Steel 320-1612-000/Stainless Steel 320-4415-000
*45 Shaft Pin (2 req.) 320-4069-002
*69 Mechanical Seal 320-2424-000
70 Standard Motor

-59 1PH TEFC 1750 RPM 330-4529-000
-60 3PH TEFC 1750 RPM, Pin 330-4528-100
-52 1PH TEFC 1750 RPM 330-4529-1 00
-50 3PH TEFC 1750 RPM 330-4528-003

77 Slinger Ring 320-6382-000
112 Screw, Cap (8 req.) Carbon Steel 619-1430-103 (10-24 x 5/8)/Stainless Steel 619-1432-120 (10-24 x 3/4)

112A Screw, Hex Hd (4 req.) Carbon Steel 619-1530-161 (3/8-16 x 1)/Stainless Steel 320-6715-005 (3/8-16 x 1)
135 Stator Ring Carbon Steel 320-7812-000 /Stainless Steel 362-1774-000
215 Lock Washer (8 req.) 320-6464-000

215A Lock Washer (4 req.) Carbon Steel 623-0010-411/Stainless Steel 320-6717-002
261 Pipe Plug, 1/4 NPT Carbon Steel 610-0120-021/Stainless Steel 610-0420-020

Rotor (Threaded) 316 SS 320-2933-000 320-2942-000 320-2936-000 320-2934-000
Rotor (Pinned) 316 SS 320-2933-002

* Recommended spare parts.
Used on 3 phase models.

REPAIR/CONVERSION KIT NUMBERS
All 331 Models (Threaded Only) All 332 Models (Threaded Only)

Item
No. Description NBR EPDM FPM NBR EPDM FPM
— Kit No. 311-9026-000 311-9025-000 311-9054-000 311-9027-000 311-9038-000 311-9055-000
21 • Stator 340-3501-120 340-3501-320 340-3501-520 340-3502-120 340-3502-320 340-3502-520
24 • Joint *320-1511-000 320-6367-000 320-4670-000 *320-1511-000 320-6367-000 320-4670-000
69 • Seal 320-2424-000 320-6379-000 320-6501-000 320-2424-000 320-6379-000 320-6501-000

All 333 Models (Threaded Only) All 344 Models (Threaded Only)
Item
No. Description NBR EPDM FPM NBR EPDM FPM
— Kit No. 311-9029-000 311-9028-000 311-9056-000 311-9031-000 311-9030-000 311-9057-000
21 • Stator 340-3503-120 340-3503-320 340-3503-520 340-3504-120 340-3504-320 340-3504-520
24 • Joint *320-1511-000 320-6367-000 320-4670-000 *320-1511-000 320-6367-000 320-4670-000
69 • Seal 320-2424-000 320-6379-000 320-6501-000 320-2424-000 320-6379-000 320-6501-000

NBR = Nitrile
EPDM = Ethylene-Propylene-Diene Terpolymer
FPM = Fluoroelastomer
*Carbon steel joint, for 316 SS joint use 320-3759-000.
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REPAIR/CONVERSION KIT NUMBERS (CONT.)
All 331 Models (Pinned Only) All 332 Models (Pinned Only)

Item
No. Description NBR EPDM FPM NBR EPDM FPM

– Kit No. 311-9104-000 311-9108-000 311-9112-000 311-9105-000 311-9109-000 311-9113-000
21 • Stator 340-3501-120 340-3501-320 340-3501-520 340-3502-120 340-3502-320 340-3502-520
24 • Joint *320-1612-000 320-6973-000 320-6984-000 * 320-1612-000 320-6973-000 320-6984-000
69 • Seal 320-2424.000 320-6379-000 320-6501-000 320-2424-000 320-6379-000 320-6501-000
45 • Pin (2 req.) 320-4069-002 320-4069-002

All 333 Models (Pinned Only) All 344 Models (Pinned Only)
Item
No. Description NBR EPDM FPM NBR EPDM FPM

– • Kit No. 311-9106-000 311-9110-000 311-9114-000 311-9107-000 311-9111~000 311-9115-000
21 • Stator 340-3503-120 340-3503-320 340-3503-520 340-3504-120 340-3504-320 340-3504-520
24 • Joint *320-1612-000 320-6973-000 320-6984-000 * 320-1612-000 320-6973-000 320-6984-000
69 • Seal 320-2424-000 320-6379-000 320-6501-000 320-2424-000 320-6379-000 320-6501-000
45 Pin (2 req.) 320-4069-002 320-4069-002

                                NBR = Nitrile
                                    EPDM = Ethylene-Propylene-Diene Terpolymer
                                    FPM = Fluoroelastomer

                     *Carbon steel joint, for 316 SS joint use 320-4415-000.

ABRASION RESISTANT
SEALS

Elastomer All 331 – 334 Models
NBR 320-6460-000
EPDM 320-6502-000
FPM 320-6503-000

© 1999 by Moyno, Inc.
® Moyno is a registered trademark of Moyno, Inc. Printed in U.S.A.

ABRASION RESISTANT SEALS
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SECTION: 2.15.030
FM2780

0315
Supersedes

0114

TECHNICAL DATA SHEET
AQUA-MATE SERIES

Model 72 Submersible Dewatering Pump

SK1924

        1 1/2" NPT

3 1/8"5 15/16"

4 1/4"

3 1/8" (79 mm)

4" (102 mm)

11 13/16" (300 mm)

3 3/4" (95 mm)

(108 mm)

(151 mm) (79 mm)

PRODUCT SPECIFICATIONS

M
O

T
O

R

Horse Power 3/10 

Voltage 115

Phase 1 Ph

Hertz 60 Hz

RPM 3400

Type Permanent split capacitor

Insulation Class B

Amps 3.1 

P
U

M
P

Operation Automatic or nonautomatic

Auto On/Off Points 7-3/8" (18.7 cm) / 3-5/8" (9.2 cm)

Discharge Size 1-1/2" NPT

Solids Handling 3/8" (9 mm) spherical solids

Cord Length 9' (3 m) standard

Cord Type UL listed, 3-wire, grounded plug

Max. Head 18' (5.5 m)

Max. Flow Rate 38 GPM (144 LPM)

Max. Operating Temp. 110° F (43° C)

Cooling Oil free

Motor Protection Auto reset thermal overload

M
A

T
E

R
IA

L
S

Motor Housing Engineered plastic

Pump Housing Engineered plastic

Base Engineered plastic

Upper Bearing Ball bearing

Lower Bearing Ball bearing

Mechanical Seals Carbon and ceramic

Impeller Type Non-clogging vortex

Impeller Engineered plastic

Hardware Stainless steel

Motor Shaft 410 stainless steel

Gasket Buna-N o-ring

Product information presented 

of  publication. Consult factory 
regarding discrepancies or 
inconsistencies.

®

Your Peace of Mind is Our Top Priority ®

R

NOTE: See model comparison chart for specific details.

© Copyright 2015 Zoeller® Co. All rights reserved.
502-778-2731  |  800-928-7867  |  3649 Cane Run Road  |  Louisville, KY  40211-1961  |  www.zoeller.com
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SELECTION GUIDE
1. Integral float-operated mechanical switch, no external control required.

2. Single piggyback variable level float switch or double piggyback variable level float switch. Refer to FM0477.

3. See FM0477 for a residential alternator system.

M
ET

ER
S 
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D
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6

403010 20

FLOW PER MINUTE

LITERS 
GALLONS

0 80

10

5

15

20

PUMP PERFORMANCE CURVE

FE
ET

MODEL 72

* Single piggyback switch included.

012051

Shut-off Head:

Feet
MODEL

5

15
10

1.5

4.6
3.0

Meters

18 ft. (5.5 m)

Liters
38
30
14

Gal.
72

144

53
114

Model
MODEL COMPARISON

Seal Mode Volts Ph Amps HP Hz Lbs Kg Simplex Duplex

M72 Single Auto 115 1 3.1 3/10 60 9.5 4.3 1 3

N72 Single Non 115 1 3.1 3/10 60 9.5 4.3 2 2 & 3

BN72 Single Non 115 1 3.1 3/10 60 9.5 4.3 * ---

TOTAL DYNAMIC HEAD 
FLOW PER MINUTE

© Copyright 2015 Zoeller® Co. All rights reserved.
502-778-2731  |  800-928-7867  |  3649 Cane Run Road  |  Louisville, KY  40211-1961  |  www.zoeller.com

All installation of controls, protection devices and wiring should be done by a qualified licensed electrician.  All electrical and safety codes should be 
followed including the most recent National Electrical Code (NEC) and the Occupational Safety and Health Act (OSHA).CAUTION

OPTIONAL PUMP STAND P/N 10-2421

• Reduces potential clogging by debris
• Replaces rocks or bricks under the pump
• Made of durable, noncorrosive ABS
• Raises pump 2" (5 cm) off bottom of basin
• Provides the ability to raise intake by adding sections of 1½" or 2" 
 (DN40 or DN50) PVC piping
• Attaches securely to pump
• Accommodates sump, dewatering and effluent applications
NOTE: Make sure float is free from obstruction.

"Easy assembly"
  (pump & discharge pipe
          not included.)
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INSTALLATION INSTRUCTIONS
RECOMMENDED MODELS

P/
N

 1
51

79
7

Notice to installing contractor:  Instructions must remain with installation.
SECTION: 6.10.002

FM2676
1011

Supersedes
New

PREINSTALLATION CHECKLIST - ALL INSTALLATIONS

DATE INSTALLED:

MODEL NUMBER:

1.  Inspect your pump. Occasionally, products are damaged during shipment.  If the unit is damaged, contact your dealer before using. DO NOT remove the test plugs in the cover nor the motor housing.
2.  Carefully read the literature

NOTICE: VENT HOLE FOR

CHECK VALVE

SEE #3 IN CAUTION SECTION

BELOW AND #4 ON PAGE 3

EFFLUENT*/SUMP/DEWATERING SEWAGE
49 / 53 / 57 Series, 98 Series 264 Series

137 Series, 151 / 152 / 153 Series 266 / 267 /  268 Series

SEE BELOW FOR
LIST OF CAUTIONS

SEE BELOW FOR
LIST OF WARNINGS

 1.

voltage to the pump motor. But, more important, they could present a safety hazard if the insulation 
were to become damaged or the connection end were to fall into the sump.

 2.  Make sure the pump electrical supply circuit is equipped with fuses or circuit breakers of 
proper capacity.  A separate branch circuit is recommended, sized according to the “National 

 3.  Testing for ground.   As a safety measure, each electrical outlet should be checked for ground 
using an Underwriters Laboratory Listed circuit analyzer which will indicate if the power, neutral and 

 4.  For Added Safety.  Pumping and other equipment with a 3-prong grounded plug must be connected 
to a 3-prong grounded receptacle. For added safety the receptacle may be protected with a ground-

can be removed and spliced to the supply cable with proper grounding. For added safety this circuit 

 5. FOR YOUR PROTECTION, ALWAYS DISCONNECT PUMP FROM ITS POWER SOURCE BEFORE 
HANDLING.  Single phase pumps are supplied with a 3-prong grounded plug to help protect you 
against the possibility of electrical shock.  DO NOT UNDER ANY CIRCUMSTANCES REMOVE 
THE GROUND PIN. must be inserted into a mating 3-prong grounded receptacle.  
If the installation does not have such a receptacle, it must be changed to the proper type, wired 

 6.  must be installed in 

 7. “Risk of electrical shock”  Do not remove power supply cord and strain relief or connect conduit 
directly to the pump.

 8.
licensed electrician.

 9.
 10.

marine areas.
 11.

 1.
as indicated on the pump name plate.

 2.

pit be 18" or larger in diameter.
 3. Information - vent hole purpose.

pumps capable of handling various sizes of solid waste be of the bottom intake design to reduce 

hole on a High Head application may cause too much turbulence. You may not want to drill one. 
If you choose not to drill a vent hole, be sure the pump case and impeller is covered with liquid 
before connecting the pipe to the check valve and no inlet  carries air to the pump intake. 

 Water 
stream will be visible from this hole during pump run periods.

 4.

Service Station only.
 5.
 6.
 7. Pump models 266, 267, 268, and 137 must be operated in an upright position. Do not attempt to 

start pump when tilted or laying on its side.
 8.

REFER TO WARRANTY ON PAGE 2.

Product information presented 

of  publication. Consult factory 
regarding discrepancies or 
inconsistencies.

MAIL TO:
SHIP TO:

visit our web site:
www.zoeller.com

®

Your Peace of Mind is Our Top Priority 
®
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we do not authorize any representative or other person to assume for us any other 
liability in connection with our products.

or additional information pertaining to our warranty.

MANUFACTURER EXPRESSLY DISCLAIMS LIABILITY FOR SPECIAL, 
CONSEQUENTIAL OR INCIDENTAL DAMAGES OR BREACH OF EXPRESSED 
OR IMPLIED WARRANTY; AND ANY IMPLIED WARRANTY OF FITNESS FOR A 
PARTICULAR PURPOSE AND OF MERCHANTABILITY SHALL BE LIMITED TO 
THE DURATION OF THE EXPRESSED WARRANTY.

Some states do not allow limitations on the duration of an implied warranty, so the 

may not apply to you.

which vary from state to state.

Limited Warranty
Manufacturer warrants, to the purchaser and subsequent owner during the warranty 
period, every new product to be free from defects in material and workmanship under 
normal use and service, when properly used and maintained, for a period of three 
years from the date of original manufacture.  Parts that fail within the warranty period, 
that inspections determine to be defective in material or workmanship, will be repaired, 
replaced or remanufactured at Manufacturer's option, provided however, that by so 
doing we will not be obligated to replace an entire assembly, the entire mechanism 
or the complete unit.  No allowance will be made for shipping charges, damages, 
labor or other charges that may occur due to product failure, repair or replacement.

product that has been disassembled without prior approval of Manufacturer, subjected 
to misuse, misapplication, neglect, alteration, accident or act of God; that has not 
been installed, operated or maintained in accordance with Manufacturer's installation 

  ELECTRICAL PRECAUTIONS- Before servicing a pump, always shut off the main power breaker and then unplug the pump - making 

 Submersible pumps contain oils which becomes pressurized and hot under operating conditions - allow 2½ hours after disconnecting before 
attempting service.

If the above checklist does not uncover the problem, consult the factory - Do not attempt to service or otherwise disassemble pump. Service must be 
performed by Zoeller Authorized Service Stations. Go to www.zoellerpumps.com/servicestations

SERVICE CHECKLIST

EASY DO’S & DON'T’S FOR INSTALLING A SUMP PUMP
  1. DO read thoroughly all installation material provided with the pump.
  2. DO

dealer if pump appears to be damaged.
  3. DO clean all debris from the sump.  Be sure that the pump will have a hard, 

DO NOT install on sand, gravel or dirt.
  4. DO be sure that the sump is large enough to allow proper clearance for the 

  5. DO Always Disconnect Pump From Power Source Before Handling.
  DO always connect to a separately protected and properly grounded 

circuit.
  DO NOT

  DO NOT carry or lift pump by its power cord.
  DO NOT
  6. DO install a check valve and a union in the discharge line.
  DO NOT use a discharge pipe smaller than the pump discharge.

 7. DO NOT
sewage, gasoline, or other hazardous liquids.

 8. DO test pump immediately after installation to be sure that the system is 
working properly.

 9. DO cover sump with an adequate sump cover.
 10. DO review all applicable local and national codes and verify that the installation 

conforms to each of them.
 11. DO
 12. DO consider a two pump system with an alarm where an installation may become 

overloaded or primary pump failure would result in property damages.
 13. DO

overloading.
  14. DO inspect and test system for proper operations at least every three 

months.

CONDITION COMMON CAUSES
A. Pump will not start or run.

defective capacitor or relay when used, motor or wiring shorted. Float assembly held down. Switch defective, 
damaged, or out of adjustment.

B. Motor overheats and trips overload 
or blows fuse.

-
tive capacitor or relay, motor shorted.

C. Pump starts and stops too often. -
tive, sump pit too small.

D. Pump will not shut off.
adjustment.

E. Pump operates but delivers little or 
no water.

containing air or causing air to enter pumping chamber.
F. Drop in head and/or capacity after 

a period of use.
Increased pipe friction, clogged line or check valve. Abrasive material and adverse chemicals could possibly 

In those instances where damages are incurred as a result of an alleged pump failure, 
the Homeowner must retain possession of the pump for investigation purposes.

E-1132 
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On some installations it may be desirable 
to install an independent hanger for the 
level control switches to avoid possible 
hang ups on the pumps, piping, valves, 
etc.  Float hangers are available from 

FM0526 or can be fabricated from stan-

SUGGESTED METHODS OF FLOAT INSTALLATION
TYPICAL FLOAT HANGER ON CONCRETE PITS

OR SEPTIC TANK RISERS
TYPICAL FLOAT HANGER ON STEEL COVER PITS

ACCESS COVER

STANDARD PIPE
FLANGE

PVC OR LIGHT WEIGHT
STAINLESS STEEL PIPEPEAGRAVEL TYPICAL FLOAT HANGER ON CONCRETE PITS

OR SEPTIC TANK RISERS

10-1457 FLOAT TREE
WITH 3 FLOATS SHOWN

SK1217 SK1218

RECOMMENDED INSTALLATION FOR ALL APPLICATIONS

All installations must comply with all applicable electrical and plumbing codes, including,  but not limited to, National Electrical Code, local, regional, and/or state plumbing 
codes, etc. Not intended for use in hazardous locations.

requirements. 

preferably just above the basin to allow easy removal of the pump for 

below cover installation is required use 30-0164 on 1½" pipe, 30-0152 

the basin and to prevent accidental injury. 

pipe even with the top of the pump. NOTE: THE HOLE MUST ALSO 
BE BELOW THE BASIN COVER AND CLEANED PERIODICALLY. 

will be visible from this hole during pump run periods.

 

before starting pump.     

 
according to any and all codes.

 
NOTE: FOR AUTOMATIC PUMPS, USE 

DEWATERING INSTALLATION SKETCH.

watertight splice.  
                  

switches. 

NOTE: Double seal pumps offer extra protection from damage caused by 
seal failure.

SK290

Always refer to 
FM0551 and/or 
SSPMA recom-
mended sewage 
pump installation 
and maintenance.

SK291

WW1 
EFFLUENT
FILTERSee FM0531, 

for alarms, controls 

SK292

E-1133 
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WD & WH MODEL INSTALLATION

WIRING DIAGRAM FOR MODELS
factory wired in the pump circuit to provide automatic operation 

proper tether to customize the on-off cycle to each application.

Determining Pumping Range
in Inches (1 inch - 2.5 cm)

5 10 15 20 22

9 13.5 18 22 24
max.

Use only as a guide. Due to weight of 
cable, pumping range above horizontal 
is not equal to pumping range below 

nonturbulent conditions.
due to water temperature and cord shape. 
As tether length increases, so does the 
variance of the pumping range.

min.

START

RUN

BLUE

MOTOR

(WHITE)
RED
(BROWN)

O.L.

YELLOW
(BLACK)

SWITCH
FLOAT 

BLACK

BLACK

WHITE

CAPACITOR

BLUE
(1) (2)

RED

RUN

WHITE

GREEN

L1 L2

(3)

011835
Note: Failure to keep within proper tether limits 
may prevent reliable switch operation.

Note: 
position.

22" MAX.
5" MIN.

20 AMP SWITCH (WD & WH MODELS)

SK305

THREE PHASE WIRING INSTRUCTIONS
 FOR YOUR PROTECTION, ALWAYS 

DISCONNECT PUMP FROM ITS POWER SOURCE 
BEFORE HANDLING.

control panel is required.  Follow the instructions provided with the 
panel to wire the system.  For automatic three phase pumps see 
automatic 3 phase wiring diagram located to the far right.
Before installing a pump, check the pump rotation to ensure that 
wiring has been connected properly to power source, and that 

to a valid ground. Momentarily energize the pump, observing the 

kick back is in the opposite direction of rotation arrow on the pump 
casing. If rotation is not correct, switching of any two power leads 
other than ground, should provide the proper rotation.
All three phase pumps require motor starting devices with motor 

 
must
and all applicable local codes and ordinances. Pumps are not to 

NONAUTOMATIC
3 PHASE

AUTOMATIC
3 PHASE

MOTOR

(3)

BLUE RED

BLACK

GREEN

L1 L2

006848

(1) (2)

YELLOW

L3

WHITE
RED

013071

SINGLE PHASE WIRING INSTRUCTIONS
 FOR YOUR PROTECTION, ALWAYS DISCONNECT PUMP FROM ITS POWER SOURCE BEFORE HANDLING.  Single phase 

pumps are supplied with a 3-prong grounded plug to help protect you against the possibility of electrical shock. DO NOT UNDER ANY CIRCUMSTANCES 
REMOVE THE GROUND PIN. must  be inserted into a mating 3-prong grounded receptacle. If the installation does not have such 

and ordinances.
 “Risk of electrical shock”  Do not remove power supply cord and strain relief or connect conduit directly to the pump.

horsepower rating for the pump to which it is connected.

IMPORTANT NOTICE: 

is settled with the insurer in the case where you need to retain possession of the product to support a damage claim you submit to your insurance company.

006848
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Aviso al contratista instalador: Las instrucciones deberán permanecer con la instalación.
FM2676S

EFLUENTES*/SUMIDERO/ACHIQUE AGUAS CLOACALES
49 / 53 / 57 Series, 98 Series 264 Series

137 Series, 151 / 152 / 153 Series 266 / 267 / 268 Series

 1. Asegúrese de que el tomacorriente esté al alcance del cable de alimentación eléctrica de la 

del sumidero.
 2. Asegúrese de que el circuito de alimentación eléctrica de la bomba esté equipado con fu-

sibles o interruptores de circuito de capacidad adecuada.

etiqueta de nombre de la bomba.
 3. Prueba de puesta a tierra.

para puesta a tierra usando un analizador de circuitos aprobado por el Underwriters Laboratory, 
-

 4. Para mayor seguridad. El equipo de bombeo y otro equipo eléctrico con enchufes de 3 patillas 
deben conectarse a un tomacorriente para 3 patillas con puesta a tierra. Para mayor seguridad, 

y empalmado al cable de alimentación eléctrica propiamente conectado a tierra. Para mayor 
seguridad, este circuito puede ser protegido mediante un interruptor de circuito de falla a tierra. 

y códigos locales aplicables.
 5. PARA SU PROTECCIÓN, SIEMPRE DESCONECTE LA BOMBA DE LA FUENTE DE 
  ALIMENTACIÓN ELÉCTRICA ANTES DE MANIPULARLA.

suministran con enchufes de 3 patillas con puesta a tierra para ayudar a protegerle contra la 
posibilidad de choque eléctrico.  NO RETIRE BAJO NINGUNA CIRCUNSTANCIA LA CLAVIJA 
DE PUESTA A TIERRA. Los enchufes de 3 patillas se deben introducir en un tomacorriente para 
3 patillas apropiado. Si la instalación no posee un tomacorriente de este tipo, se debe cambiar 

 6. deben 

 7. “Riesgo de choque eléctrico”. No quite el cable de alimentación eléctrica ni el dispositivo de 
alivio de tensión y no conecte un conductor directamente a la bomba.

 8.

 9. 
 10.
 11.

 1.
del motor, según se indica en la etiqueta de nombre de la bomba.

 2. -
-

 3. Información - Objetivo del agujero de ventilación. Es necesario que todas las bombas 

de varios tamaños tengan la entrada en la parte inferior para reducir el atascamiento y las fallas 

de la caja. Sin embargo, se recomienda un agujero de ventilación adicional. Un agujero de 

de la bomba. 

 4. Se debe revisar la bomba frecuentemente para asegurarse de que no hay escombros y/o 

 5.
 6.

 7. Las bombas modelos 266, 267, 268, y 137 se deben operar en posición vertical. No intente 
encender la bomba cuando esté inclinada o apoyada sobre uno de sus lados.

 8.

Su Tranquilidad es Nuestra Prioridad 
®

La siguiente información sobre 
-

ciones existentes en la fecha de 
publicación. Se debe consultar a 
la fábrica cualquier discrepancia o 
inconsistencia que existiera.

ENVIAR CORRESPONDENCIA A: 
ENVIAR A: 

+1 Fax: +1

Visite nuestro sitio web:
www.zoeller.com

FECHA DE INSTALACIÓN:

NÚMERO DE MODELO:
 INSTRUCCIONES DE INSTALACIÓN

MODELOS RECOMENDADOS

LISTA DE VERIFICACIÓN DE PRE-INSTALACIÓN - TODAS LAS INSTALACIONES
1. Inspeccione su bomba. 

2. Lea cuidadosamente toda la literatura tura.

VER ABAJO LA LISTA DE ADVERTENCIAS VER ABAJO LA LISTA DE PRECAUCIONES

REFIÉRASE A LA GARANTÍA EN LA PÁGINA 2.

®

E-1135 
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que asuma por nosotros  ninguna otra responsabilidad con respecto a nuestros productos.

EL FABRICANTE EXPRESAMENTE RECHAZA RESPONSABILIDAD POR DAÑOS 
ESPECIALES, EMERGENTES O INCIDENTALES O POR INCUMPLIMIENTO DE 
LA GARANTÍA EXPRESA O IMPLÍCITA; Y CUALQUIER GARANTÍA IMPLÍCITA DE 
IDONEIDAD PARA UN FIN PARTICULAR Y DE COMERCIALIZACIÓN SE LIMITARÁ 
A LA DURACIÓN DE LA GARANTÍA EXPRESA.

GARANTÍA LIMITADA

bajo condiciones de uso y servicio normales, cuando se usa y mantiene correctamente, 

remanufacturadas a opción del Fabricante, con la condición sin embargo de que por hacerlo 
no estemos en la obligación de reemplazar un ensamblaje completo, el mecanismo entero 

obra u otros cargos que pudieran surgir por falla, reparación o reemplazo del producto.

que haya sido desarmado sin aprobación previa del Fabricante, o que haya sido sometido 
a uso indebido, aplicación indebida, negligencia, alteración, accidente o acto fortuito; 
que no haya sido instalado, usado o mantenido según las instrucciones de instalación 

toallas para lavar o productos sanitarios femeninos, etc. en todas las aplicaciones de 

LO QUE DEBE Y NO DEBE HACER PARA INSTALAR UNA BOMBA DE SUMIDERO
 1. LEA completamente todo el material sobre la instalación provisto con la bomba.
 2. INSPECCIONE -

 3. RETIRE
NO LA INSTALE sobre arena, grava o tierra.

 4. ASEGÚRESE
correcto de los interruptores de control de nivel.

 5. SIEMPRE desconecte la bomba de la fuente de alimentación eléctrica antes de 
manipularla.

  SIEMPRE conecte la bomba a un circuito protegido separadamente y con puesta a tierra 
adecuado.

  JAMÁS

  JAMÁS transporte o levante la bomba por su cable de alimentación eléctrica.
  JAMÁS
 6. INSTALE
  JAMÁS

 7. JAMÁS

 8. PRUEBE la bomba inmediatamente después de su instalación para asegurarse de que el 
sistema funciona correctamente.

 9. CUBRA el foso con una tapa adecuada para sumidero.
 10. EXAMINE

de acuerdo a cada uno de ellos.
 11. CONSULTE con el fabricante si necesita aclaraciones o tiene preguntas.
 12. CONSIDERE un sistema de dos bombas con alarma en donde la instalación puede sobrecargarse 

 13. CONSIDERE
necesaria para prevenir daños a la propiedad debido a inundación causada por interrupciones 

sistema.
 14. INSPECCIONE y pruebe el funcionamiento del sistema por lo menos cada 3 meses.

En aquellas instancias en que haya daños causados por una presunta falla de la 

 PRECAUCIONES ELÉCTRICAS - 
eléctrica y desenchufe la bomba. Asegúrese de usar zapatos protectores con suelas aislantes y de no estar parado en el agua. Bajo condiciones de inundación, llame a 

 Las bombas sumergibles contienen aceites que se presurizan y calientan bajo condiciones operativas. 
Deje que pasen 2½ horas después de apagarla antes de proceder con el servicio.

bomba. Las Estaciones de servicio autorizadas por Zoeller deberán proporcionar dicho servicio. 
Visite el sitio www.zoellerpumps.com/servicestations para encontrar la estación de servicio autorizada para su zona.

LISTA DE VERIFICACIÓN DE SERVICIO

CONDICIÓN CAUSAS COMUNES

A. La bomba no arranca o no funciona.
Interruptor defectuoso, dañado o fuera de punto.

B. El motor se sobrecalienta y activa la protección 
contra sobrecarga o desconecta el fusible. defectuoso, motor en corto circuito.

C. La bomba se encienda y se apaga muy a 
menudo. protección contra sobrecarga abierta, interruptores defectuosos, foso del sumidero demasiado pequeño.

D. La bomba no se apaga. defectuoso, dañado o fuera de punto.

E. La bomba funciona pero sin o con poca agua.
agua de entrada contiene aire o hace que el aire entre en la bomba.

F. Caída en la carga y/o capacidad después de un 
período de uso.

E-1136 
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INSTALACIÓN RECOMENDADA PARA TODAS LAS APLICACIONES

Todas las instalaciones deben cumplir con todos los códigos eléctricos y de instalación sanitaria aplicables, incluyendo, pero sin limitarse al Código Eléctrico Nacional, 
los códigos locales, regionales y/o los códigos estatales de instalación sanitaria, etc.  No se debe usar las instalaciones en lugares peligrosos.

1. 
Eléctrico Nacional y todos los otros requisitos eléctricos locales y estatales 
aplicables.

2. 

o achique requieren instalación de carga elevada o por debajo de la tapa, use 

3. 
dentro del estanque y prevenir lesiones accidentales.

4. 

bomba. NOTA:

de bombeo.
5. 

o abrazadera.
6. 
7. 

aplicables.
8. 

estanque antes de encender la bomba.

9. El estanque debe estar limpio y libre de escombros después de la instalación.
10. 

bola y instalarla de acuerdo con cualesquiera y todos los códigos.
11. 

-
NOTA:

12. Los sellos herméticos contra gases son necesarios en todas las instalaciones de 

13.  

14. 
 

15. 
-

mético. NOTA:

16. 

17. 
 

NOTA: Las bombas de sello doble ofrecen protección adicional contra los daños 
causados por falla del sello.

En algunas instalaciones es deseable 
instalar un soporte colgante independiente 
para los interruptores de control de 
nivel para evitar posibles enganches en 

MÉTODOS SUGERIDOS PARA LA INSTALACIÓN DEL FLOTADOR
SOPORTE COLGANTE PARA FLOTADOR TÍPICO EN FOSOS DE 
CONCRETO O TUBOS VERTICALES PARA TANQUES SÉPTICOS

SOPORTE COLGANTE PARA FLOTADOR 
TÍPICO EN FOSOS CON TAPA DE ACERO

SK1217 SK1218

SK290

ENCENDER

APAGAR

10 CM (4 PULG.) 
DE GRAVA

NOTA: Siempre 
consulte FM0551 

la Instalación y 
mantenimiento 
de bombas para 
aguas cloacales 
recomendada por 
SSPMA

SK291

A LA FUENTE DE 
SUMINISTRO DE 
CA, ALAMBRE 
TIPO U.F.

TANQUE SÉPTICO CÁMARA DE DOSIFICACIÓN

ENCENDER

APAGAR

FLOTADOR 
DEL ALARMA

WW FILTRO

AL SISTEMA DE BAJA PRESIÓN, 
SISTEMA DE MONTÍCULOS, FILTRO 
DE ARENA, CAMPOS DE DRENAJE 
U OTRO SITIO DE DESECHOLÍNEA DEL SUELO

 NOTA:
FM0732 y FM1420 
para referencia sobre 
alarmas, controles y 

SK292

ENCENDER

APAGAR

10 CM (4 PULG.) 
DE GRAVA

 NOTA:

TAPA DE ACCESO

GRAVA FINA
TUBERÍA DE PVC O ACERO
INOXIDABLE DE PESO LIVIANO

BRIDA COMÚN 
DE LA TUBERÍA

ÁRBOL PARA 
FLOTADOR 10-
1457 CON TRES 
FLOTADORES

E-1137 
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INSTRUCCIONES PARA LA INSTALACIÓN DE LOS MODELOS WD Y WH

AVISO IMPORTANTE: 

(1) (2)

L1 L2

(3)

DIAGRAMA DE CABLEADO PARA LOS MODELOS:

Nota:

seguro del interruptor.
Nota: El cable debe ser instalado en posición 
horizontal.apropiada para adecuar el ciclo de encendido-apagado a cada aplicación.

5 PULG., MÍN. 
22 PULG., MÁX.

INTERRUPTOR DE 20 AMPERIOS
(MODELOS WD Y WH)

SK305

011835

BLANCO

VERDE
NEGRO

NEGRO

BLANCO

INTERRUPTOR 
DEL FLOTADOR

CAPACITOR

AZUL

AZUL
(BLANCO)

ROJO
(MARRÓN)

MOTOR

AMARILLO
(NEGRO)

ROJO

ARRANQUE 

ENCENDIDO 

O.L.

Determinación del rango de bombeo en pulgadas
(1 pulg. = 2,5 cm)

el rango de bombeo 
sobre la horizontal no es igual al rango de bombeo debajo de la horizontal. 
Los rangos se basan en pruebas en condiciones no turbulentas. El rango 
puede variar debido a la temperatura del agua y a la forma del cable. 
A medida que aumenta la longitud de la atadura, también aumenta la 
variación en el rango de bombeo.

Longitud de la atadura 5 10 15 20 22

9 13.5 18 22 24

INSTRUCCIONES PARA EL CABLEADO MONOFÁSICO
  PARA SU PROTECCIÓN, SIEMPRE DESCONECTE LA BOMBA DE LA FUENTE DE ALIMENTACIÓN ELÉCTRICA ANTES DE 

MANIPULARLA.
choque eléctrico. NO RETIRE BAJO NINGUNA CIRCUNSTANCIA LA CLAVIJA DE PUESTA A TIERRA. Los enchufes de 3 patillas se deben introducir 
en un tomacorriente para 3 patillas apropiado. Si la instalación no posee un tomacorriente de este tipo, se debe cambiar por uno apropiado, cableado 

 “Riesgo de choque eléctrico”. No quite el cable de alimentación eléctrica ni el dispositivo de alivio de tensión y no conecte un 
conductor directamente a la bomba.

 
 

frecuencia, puesta a tierra y potencia del dispositivo de control deben ser apropiados para la bomba a la cual se conecta.

INSTRUCCIONES PARA EL CABLEADO TRIFÁSICO

(3)

L1 L2

006848

(1) (2)

L3

 PARA 
SU PROTECCIÓN, SIEMPRE 
DESCONECTE LA BOMBA DE LA 

FUENTE DE ALIMENTACIÓN ELÉCTRICA 
ANTES DE MANIPULARLA.

de control. Siga las instrucciones provistas con 
el panel para completar el cableado del sistema. 

para asegurarse de que los cables se hayan conectado 
correctamente a la fuente de alimentación eléctrica y que el 

la dirección del retroceso debido a la torsión de arranque. La 

no es correcta, cambiar dos de cualquiera de los conductores 

apropiada.

se deben instalar de 

VERDE

NEGRO

ROJO
BLANCO

VERDE

NEGRO

ROJO
BLANCO

MOTOR

AZUL ROJO AMARILLO

013071

RELÉ

ROJO

COM

NC

INTERRUP-
TOR DEL 
FLOTADOR

AZUL

AZUL

ROJO

CANELA

AMARILLO

NARANJA

BLANCO BLANCO

MORADO
MORADO
O MARRÓN

TERMOSTATO

BOBINAS

MOTOR

(3)(1) (2)

CR

7

8

B

A
1

2

3

4

(M1) (M2)

9 6

4

5

L3L2L1
BLANCO

E-1138 
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FM2676F

ADRESSE POSTALE :
ADRESSE PHYSIQUE :

TÉL : +1 FAX +1 

Que vous dormiez en paix est notre priorité 
®

Les renseignements présentés 
-

l’usine en cas de contradiction 
ou d’inconsistance.

Avis à l'installateur - Les instructions doivent rester avec l'installation.

www.zoeller.com

DATE D’INSTALLATION :

NUMÉRO DE MODÈLE : INSTRUCTIONS D’INSTALLATION
MODÈLES RECOMMANDÉS

AVIS :

LISTE DE VÉRIFICATIONS AVANT L’INSTALLATION - TOUTES LES INSTALLATIONS
1. Inspecter la pompe. NE PAS enlever les bouchons test 

du couvercle ni du compartiment moteur.
2. Il faut lire attentivement tous les documents 

 1. NE PAS UTILISER 
DE RALLONGE. Les rallonges trop longues ou de trop faible capacité ne fournissent pas la tension 
nécessaire au moteur de la pompe, mais, encore plus important, elles peuvent être dangereuses 

ou mouillé.
 2. 

capacité appropriée. 

de la pompe.
 3. 

prise électrique en utilisant un analyseur de circuit sur la liste d’Underwriters Laboratory qui indique 

 4. Pour des raisons de sécurité

circuit peut être protégé par un disjoncteur différentiel. L'installation doit être conforme au code 

 5. POUR DES RAISONS DE SÉCURITÉ, IL FAUT TOUJOURS DÉBRANCHER L’ALIMENTATION 
DE LA POMPE AVANT DE LA MANIPULER. Les pompes monophasées sont équipées d’un cordon 

IL NE FAUT 
JAMAIS ENLEVER LA BROCHE DE MISE À TERRE. Il faut

Si le circuit n’est pas équipé d’une telle prise, il faut 
en installer une en respectant le code national d’électricité et toute la législation et réglementation 
locales en vigueur. Les pompes triphasées doivent être équipées d’un dispositif de mise en marche 

 6. La ventilation du réservoir doit être conforme au code de plomberie local. Les pompes doivent être 

 7. Risque d’électrocution. Ne pas enlever le cordon d’alimentation ni le distributeur de tension 

 8. 
 9.
 10. Risque d’électrocution. L’usage de ce type de pompe dans une piscine de natation et des zones 

marines n’a pas été étudié.
 11. 

 1.

 2.

 3. Renseignements sur le trou d’évent. 

la base pour réduire le colmatage et la défaillance des joints. Si l’installation comprend un clapet 

dessous du clapet de sécurité et le couvercle pour purger l’air de l’appareil. L’air emprisonné est 

turbulence trop élevée. Il peut être désirable de ne pas le percer. S'il est décidé de ne pas percer 
de trou d'évent, il faut s'assurer que le carter et le rotor de la pompe sont couverts de liquide 

 4.

 5.
traitée dans un puits.

 6.
 7. de 

mettre la pompe en marche quand elle est inclinée ou couchée sur le côté. 
 8. Il ne faut pas faire fonctionner la pompe dans une application où la hauteur de refoulement 

de refoulement et de capacité.

SE RÉFÉRER À LA GARANTIE EN PAGE 2.

REMARQUE s la norme UL778. Les 

AVERTISSEMENT
VOIR PLUS BAS POUR LA

LISTE DES AVERTISSEMENTS
VOIR PLUS BAS POUR LA

LISTE DES MISES EN GARDEMISE EN GARDE

EFFLUENTS* / PUISARD / ASSÈCHEMENT ÉGOUT
Série 49 / 53 / 57 Série 264
Série 137, Série 151 / 152 / 153 Série 266 / 267 / 268

®

E-1139 
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AVERTISSEMENT  PRÉCAUTIONS AVEC LE SYSTÈME ÉLECTRIQUE

couper l’alimentation avant de déposer la pompe.
AVERTISSEMENT  Les pompes submersibles contiennent de l’huile qui peut être sous pression ou devenir chaude en cours de fonctionnement. Attendre 2 heures et demi après 

l’avoir débranchée avant de travailler sur la pompe.

LISTE DE VÉRIFICATIONS POUR L’ENTRETIEN

doivent être faites par un centre de réparation agréé par Zoeller. Visitez le site Web www.zoellerpumps.com/servicestations pour trouver le centre 
de service agréé le plus proche.

CAUSES FRÉQUENTES

que l’interrupteur n’est pas ouvert, que le rotor ou le joint n’est pas bloqué, que le condensateur ou le relais n’est pas défec-

rotor ou du joint, moteur court-circuité.
Flotteur grippé sur la tige, clapet de sécurité coincé ou pas de clapet installé sur une conduite longue, clapet de sécurité ouvert, 

-

Augmentation de la friction dans le tuyau de refoulement, tuyau ou clapet de sécurité colmaté. Des produits abrasifs ou des 
produits chimiques peuvent détériorer le rotor et le carter de pompe. Inspecter la conduite. Déposer la base et inspecter.

CONDITION
A. La pompe ne démarre pas ou ne fonc-

tionne pas.  

B. Le moteur surchauffe et déclenche le 
disjoncteur ou la sécurité thermique.

C. La pompe se met en marche et s’arrête 
trop fréquemment. 

D. La pompe ne s’arrête pas.
E. La pompe fonctionne mais son débit 

est faible ou non existant.

F. Baisse de capacité ou de hauteur 
de refoulement après une période 
d’utilisation.

accepter la responsabilité en notre nom pour nos produits.

remplacement ou des renseignements supplémentaires concernant la garantie.

LE FABRICANT REFUSE EXPRESSÉMENT TOUTE RESPONSABILITÉ POUR LES 
DÉGÂTS SPÉCIAUX, INDIRECTS OU SECONDAIRES OU POUR LES RUPTURES 
DE GARANTIE EXPRESSES OU IMPLICITES; ET TOUTE GARANTIE IMPLICITE 
D’APPLICABILITÉ À UNE UTILISATION SPÉCIFIQUE OU DE COMMERCIALITÉ 
EST LIMITÉE À LA DURÉE DE LA GARANTIE EXPRESSE.

GARANTIE LIMITÉE

garantie, tout produit neuf contre tout vice de matériel et de main-d’œuvre, en utilisation 
normale et quand utilisé et entretenu correctement, pendant une période de 3 ans de 

garantie, et que des inspections prouvent contenir des vices de fabrication ou de main-

qu’en faisant cela nous ne soyons pas obligés de remplacer l’ensemble, le mécanisme 

le remplacement du produit.

de force majeure ; qui n’a pas été installé, utilisé ou entretenu selon les instructions 

du sable, des gravillons, du ciment, de la boue, du goudron, des hydrocarbures ou des 

de pompage. La garantie mentionnée ci-dessus remplace toutes les autres garanties 

CONSEILS POUR L’INSTALLATION D’UNE POMPE DE PUISARD
 1. IL FAUT lire toutes les instructions d’installation fournies avec la pompe.
 2. IL FAUT

 3. IL FAUT
NE PAS installer la pompe sur du sable, 

du gravier ou de la terre.
 4. IL FAUT

le bon fonctionnement des interrupteurs de commande de niveau.
 5. IL FAUT toujours débrancher l’alimentation de la pompe avant de la 

manipuler.
  IL FAUT
  IL NE FAUT JAMAIS couper, faire une épissure ou endommager un cordon 

étanche.
  IL NE FAUT PAS utiliser le cordon d’alimentation pour transporter ou soulever la 

pompe.  
  IL NE FAUT PAS utiliser de rallonge pour une pompe de puisard.
 6. IL FAUT installer un clapet de sécurité et un raccord sur la conduite de refoulement.
  IL NE FAUT PAS

refoulement de la pompe.

 7. IL NE FAUT PAS utiliser une pompe de puisard comme pompe de tranchée 

 8. IL FAUT

 9. IL FAUT recouvrir la pompe de puisard d’un couvercle de puisard approprié.
 10. IL FAUT

l’installation est conforme.
 11. IL FAUT

questions.
 12. IL FAUT

importants.
 13. IL FAUT

 14. IL FAUT
mois. 

Lorsque des dégâts sont causés par une défaillance présumée de la pompe, le 
propriétaire doit garder la pompe en sa possession en vue d’enquête.

E-1140 
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Toutes les installations doivent être conformes aux codes électriques et de plomberie applicables, y compris, mais pas limité aux codes électriques nationaux, locaux, 
régionaux et aux codes de plomberie provinciaux. Pas conçu pour utilisation dans les endroits dangereux.

Pour certaines installations, il peut être nécessaire d’installer un support indépendant pour les interrupteurs de commande de niveau pour éviter des accrochages possibles sur la 

être fabriqué avec de la tuyauterie et des raccords standard. 

MÉTHODES SUGGÉRÉES POUR L’INSTALLATION DU FLOTTEUR

SUPPORT TYPIQUE DE FLOTTEUR POUR
COUVERCLE DE PUITS EN ACIER

SUPPORT DE FLOTTES TYPIQUE POUR PUISARD EN
BÉTON OU POUR PUIT D’ ACCÉS DE FOSSE SEPTIQUE

SK1218

SK1217

 

INSTALLATION RECOMMANDÉE POUR TOUTES APPLICATIONS

de préférence juste au-dessus du puits pour permettre la dépose de la pompe 

éviter les chutes accidentelles.

refoulement, de niveau avec le dessus de la pompe. Les pompes de la série 50 et 90 ont 
un trou d’évent intégré. REMARQUE  

 

de fonctionnement de la pompe.

en utilisant du chatterton ou des colliers.

pas toucher les bords du puits.

codes.

REMARQUE - pour les pompes 
automatiques, utiliser  le schéma  d’installation pour l’assèchement ci-
dessous.

avoir des joints étanches.

ou d’une épissure étanche. 

pompe.
REMARQUE – 

INSTALLATION TYPIQUE
POUR ÉGOUT

1

2

3
5

11

10

8

7

6

4

4

12

13

9

SK290

REMARQUE
Il faut toujours 
consulter le bulletin 

et/ou les instructions 
d’installation et 
d’entretien de la 
pompe d’égout de 
SSPMA.

INSTALLATION TYPIQUE
POUR L’ASSÈCHEMENT MÉCANIQUE

INSTALLATION TYPIQUE
POUR LES EFFLUENTS

SK291

7

9
10

6

8

1

4

5

3 11

212

 REMARQUE

alarmes, commandes et boîtiers de raccordent.

SK292

1

2

3

5

10

9

8

7

6

4

11

12
13

 REMARQUE

FM0732 et FM1420 
pour alarmes, com-
mandes et boîtiers 
de raccordement.

DIMENSIONS 
MINIMALES DU BAS-
SIN : 45, 7 cm X 61 
cm (18 po x 24 po). 
UN PLUS GRANDE 
PROFONDEUR PEUT 
ÊTRE REQUISE.

E-1141 
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AVERTISSEMENT  POUR DES RAISONS DE SÉCURITÉ, IL FAUT TOUJOURS DÉBRANCHER L’ALIMENTATION ÉLECTRIQUE DE LA POMPE 
AVANT L’INTERVENTION.
IL NE FAUT JAMAIS ENLEVER LA BROCHE DE TERRE. doit
Si

AVERTISSEMENT  « Risque d’électrocution ».
AVERTISSEMENT  
AVERTISSEMENT

doivent être dotées d’une commande de moteur et d’un régulateur de niveau de liquide lors de l’installation. La tension, l’intensité, la fréquence, la mise 

Instructions de branchement monophasé

(1) (2)

L1 L2

(3)

Installation des modèles WD et WH

SCHÉMA ÉLECTRIQUE POUR LES MODÈLES

WH - 200/208, monophasé, 60 Hz
correctement sur le tuyau de refoulement. Il faut utiliser le schéma ci-dessus 

pouces (1 pouce = 2,5 cm)

la plage 
de pompage au-dessus de l’horizontale n’est 

de l’horizontale. Les plages sont basées sur 
des essais sans turbulence. La plage peut 
varier en fonction de la température de 
l’eau et de la forme du cordon. Plus le bras 
est long, plus les variations de plage de 
pompage sont importantes.

Remarque 

n’est pas maintenu dans les limites 
appropriées.
Remarque 
horizontalement.

Longueur du 
bras d’attache 
Plage de 
pompage 

 5 10 15 20 22

 9 13.5 18 22 24

5 po min.
22 po max.

SK305

min. max.

011835

VERT
NOIR

MOTEUR

BLANC

COMMUTATEUR
DE FLOTTEUR

BLEU ROUGE

JAUNE
(NOIR)

EXÉCUTENT

DÉMARRENT

NOIR

BLANC
CONDENSATEUR

DE PASSAGE

BLEU
(BLANC)

ROUGE
(BRUN)

O.L.

Instructions de branchement triphasé

AVERTISSEMENT  POUR DES 
RAISONS DE SÉCURITÉ, IL 
FAUT TOUJOURS DÉBRANCHER 
L’ALIMENTATION ÉLECTRIQUE 

DE LA POMPE AVANT L’INTERVENTION. 

doit être branchée conformément 

(3)

L1 L2

006848

(1) (2)

L3

NOIR
VERT

ROUGE
BLANC

BLEU ROUGE JAUNE

MOTEUR

Les pompes triphasées ne sont pas automatiques. Pour 
qu’elles fonctionnent automatiquement, il faut installer un 

les instructions fournies avec le panneau de commande. Pour 
trois phases automatique les pompes voient le diagramme de 

est branché sur une bonne terre. Mettre la pompe momentanément 
sous tension et observer la direction du retour causé par le couple de 
démarrage. La rotation est correcte si le retour est en sense contraire 

direction de rotation.

(3)(1) (2)

CR

7

8

B

A
1

2

3

4

(M1) (M2)

9 6

4

5

L3L2L1

013071

VERT

NOIR ROUGE

BLANC

RELAIS BLANC

ROUGE

FLOTTEUR

BLEU

BLEU

ROUGE

TAN

JAUNE

ORANGE

BLANC BLANC

POURPRE
POURPRE
OU BRUN

ENROULEMENTS

THERMOSTAT

COM

NC

Pompe non-automatique triphasée Pompe automatique triphasée

REMARQUE IMPORTANTE. – Certaines polices d’assurance commerciales et résidentielles couvrent les dommages résultant d’une défaillance du 

E-1142 
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SECTION:  6.10.396
FM1790

0300
Supersedes

NEW

Product information presented 

of  publication. Consult factory 
regarding discrepancies or 
inconsistencies.

MAIL TO:
SHIP TO:

visit our web site:
www.zoeller.com

®

Your Peace of Mind is Our Top Priority 
®

E-1143 
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MAIL TO:  P.O. 
SHIP TO:

Your Peace of Mind is Our Top Priority 
®

® visit our web site:
www.zoeller.com
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PH-501 - Transmitter, pH, Prominent Dulcometer pH or ORP4-20mA 
output, 7781499
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Dial: 1½", 2", 2½", 4"
Accuracy: 1.6%, 2.5%

SERIES: P16

Indumart P16 Series Fillable Standard Pressure
Gauges are used at measuring points with high
dynamic alternating loads and strong vibrations and
pulses. The glycerin filling of the case provides
lubrication of the moving parts which protects the
measuring system against wear and at the same time
ensures smooth pointer movement and thus good
readability.

Indumart P16 Series pressure gauges have a high level
of functional safety and long service lives. These
gauges are suitable for applications in hydraulics,
compressors and pumps.

Various types of wall or panel mounting configurations
are available.

Fillable Standard Pressure GaugesINDUMART
Canada

www.indumart.com

Accuracy 1.6% (2½" & 4" dials);
2.5% (1½" & 2" dials)

Dial Sizes 1½" (40 mm), 2" (50 mm),
2½" (63 mm), 4" (100 mm)

Case St. steel (standard)
Bezel St. steel; crimped bezel
Connection Centre back or bottom
Thread " NPT (1½" dial only),

¼" NPT (2", 2½", 4" dials)
½" NPT (option for 4" dial),
BSP thread (option)

Window Plexiglas
Bourdon Tube Brass (std.), st. steel (option)
Max. Temperature 60°C
Range 0...10 to 0...8000 psi;

0...60 to 0...60000 kPa;
0...0.6 to 0...600 bar
Vacuum and compound
ranges are available;
see the Range Table

SPECIFICATIONS CONNECTION

DIAL SIZE

Back
Bottom

40 mm (1½")
50 mm (2")
63 mm (2½")
100 mm (4")

Glycerine Filling
Silicon Filling
St. Steel Internal
½" Process Connection (100 mm dial only)
BSP Thread
Back Flange for Wall Mounting (not for 40 mm dial)
Front Flange for Panel Mounting (not for 40 mm dial)
Clamp with 2 Screws (63 mm dial only)

OPTIONS (more than one option may be selected)

Model P16
ORDER CODES

K
T

0
1
2
4

FG
FS
IT
TH
TB
MK
MF
MS

Example: P16T2-FG,IT

Bottom connection Centre back connection

D1 L

H2

DIMENSIONS (mm) & WEIGHT
Ø40 mm Ø50 mm Ø63 mm

D1
D2
H1
H2
L
Weight (g)

45
41
70
47
29

100

55
51
75
52
30

100

68
63
84
57
30

150

Ø100 mm
111
100
145
74
35

400

DESCRIPTION

Specifications may change without prior notice.

E-1249 

PI-201/2 - Gauge, Pressure, 0-30psi, Indumart, P16T2-FG-30
PI-301 - Gauge, Pressure, 0-15psi, Indumart, P16T2-FG-15
PI-301/2 - Gauge, Pressure, 0-30psi, Indumart, P16T2-FG-30
PI-401/2 - Gauge, Pressure, 0-30psi, Indumart, P16T2-FG-30
PI-501/2 - Gauge, Pressure, 0-30psi, Indumart, P16T2-FG-30
PI-551/2 - Gauge, Pressure, 0-30psi, Indumart, P16T2-FG-30
PI-553/554 - Gauge, Pressure, 0-60psi, Indumart, P16T2-FG-60
PI-703/704 - Gauge, Pressure, 0-60psi, Indumart, P16T2-FG-60
PI-601/602 - Gauge, Pressure, 0-15psi, Indumart, P16K2-FG-15



Low Differential Pressure Switches
for General Industrial Service

Specifications — Installation and Operating Instructions

Bulletin E-53

DWYER INSTRUMENTS, INC. Phone: 219/879-8000 www.dwyer-inst.com
P.O. BOX 373 • MICHIGAN CITY, INDIANA 46361, U.S.A. Fax: 219/872-9057 e-mail: info@dwyer-inst.com

3-39/64
[91.68]

fl7/8 [22.23]
CONDUIT

CONNECTION

3-1/8
[79.38]

fl4
[101.60]

1-27/32
[46.83]

1-1/8
[28.57]

1/8 FEMALE NPT
HIGH PRESSURE

CONNECTION
1/2 MALE NPT

MOUNTING SPUD

1/8 FEMALE NPT
LOW PRESSURE

CONNECTION

3-27/32
[97.63]

2-3/32
[53.18]

2-1/8
[53.98]

CLEARANCE FOR
COVER REMOVAL

3/4
[19.05]

One of our most popular pressure switches. Combines small
size and low price with 2% repeatability for enough accuracy for
all but the most demanding applications. Set point adjustment
inside the mounting switch on one side of a wall or panel with
adjustment easily accessible on the opposite side.

*Model 1823 shown; (1823 replaces 1820, 1821 and 1822
which are similar).

Environmental (MIL) Switch

Unlisted Model 1820 can be furnished with special snap switch
sealed against the environment for high humidity and/or for
government applications. Similar to standard Model 1823 except
dead band is slightly greater. Specify Model 1820 (Range No.)
"MIL" in ordering.

Model 1823 pressure switch.  UL
and CSA Listed, FM and CENELEC
approved.

Series 1823 pressure switch.
Conduit enclosure removed to
show electric switch.

Construction and dimensions. Series 1823 pressure switches.

Series 
1800

SERIES 1823 SWITCHES — 
OPERATING RANGES & DEADBANDS 

SPECIFICATIONS

Service: Air and non-combustible, compatible gases.

Wetted Materials: Consult Factory.

Temperature Limits: -30 to 180°F (-34 to 82.2°C). 1823-00, 

-20 to 180°F (-28.9 to 82.2°C).

Pressure Limits: 10 psig (68.95 kPa) continuous, 25 psig

(172.4 kPa) surge.

Switch Type: Single-pole double-throw (SPDT).

Repeatability: ±2%.

Electrical Rating: 15 A @ 120-480 VAC, 60 Hz. Resistive 1/8

HP @125 VAC, 1/4 HP @ 250 VAC, 60 Hz. De-rate to 10 A for

operation at high cycle rates.

Electrical Connections: 3 screw type, common, normally open

and normally closed.

Process Connections: 1/8˝  female NPT.

Mounting Orientation: Diaphragm in vertical position.  Consult

factory for other position orientations.

Set Point Adjustment: Screw type inside mounting spud.

Weight: 1 lb, 5 oz (595 g).

Agency Approvals: CE, UL, CSA, FM.

Model
Number

Operating
Range,

Inches W.C.

Approximate
Dead Band

At Min.
Set Point

At Max.
Set Point

1823-00
1823-0  
1823-1   
1823-2
1823-5
1823-10
1823-20
1823-40
1823-80

0.05
0.06
0.08
0.10
0.14
0.18
0.35
0.56
1.30

0.05
0.06
0.08
0.12
0.28
0.45
0.70
1.10
3.0 

0.07 to 0.22
0.15 to 0.5
0.3 to 1.0
0.5 to 2.0
1.5 to 5.0
2.0 to10
3 to 22
5 to 44
9 to 85       

E-1250 

Adjustment Screw
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INSTALLATION
1. Select a location free form excessive vibration and where oil or

water will not drip upon the switch. See special housings for
unusual conditions.

2. While not required, positioning the pressure connections
down is recommended. Mount the switch with the diaphragm
in a vertical plane. Switch with the diaphragm in a vertical plane.
Switch must be recalibrated for each change in operating
position.

3. Connect switch to source of pressure differential. Metal tubing
with 1/4" O.D. is recommended but any tubing system which
will not restrict the air flow is satisfactory. Note that the low
pressure connection may be made to the 1/2" spud at the back
of the switch if desired. If so connected, drill 1/16" diameter
holes in the Spring Retainer flange and the head of Adjustment
Screw to provide opening to the switch interior and plug the
other low pressure connection.

4. Electrical connections to the standard single pole, double throw
snap switch are provided by means of screw terminals marked
"common", "norm open", and "norm closed". The normally
open contacts close and the normally closed contact open
when pressure increases beyond the set point.

5. Switch loads should not exceed the maximum specified current
rating of 15 amps resistive. Switch capabilities decrease with
high load inductance or rapid cycle rates. whenever and
application involves one or more of these factors, the user may
find it desirable to limit the switched current to 10 amps or less
in the interest of prolonged switch life.

ADJUSTMENT
1. If the switch has been factory preset, check the set-point before

placing in service to assure it has not shifted in transit.
2. If switching has not been preset or it is desired to change the

point, observe the following procedure:
a. To adjust the set point turn the slotted Adjustment Screw

clockwise to increase the set point and counterclockwise to
decrease the set point.

b. The following is a recommended procedure for calibrating or
checking calibration: Use a "T" assembly with three rubber
tubing leads, all as short as possible and the entire assembly
offering minimum flow restriction. Run one lead to the
pressure switch, another to a manometer of known accuracy
and appropriate range, and apply pressure through the third
tube. Make final approach to the set point slowly. Note the
manometer and pressure switch will have different response
characteristics due to different internal volumes, lengths of
tubing, oil drainage, etc. Be certain switch is checked in
position it will assume in use, i.e. vertical, horizontal, etc.

DWYER INSTRUMENTS, INC. Phone: 219/879-8000 www.dwyer-inst.com
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Explosion-Proof Housing
Cast iron base and aluminum dome cover. Approximate weight 7-
1/2 lb (3.4 kg). Specify "EXPL" in addition to switch catalog
number.

CO
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.

N.
C.

N.
O.

1/8 FEMALE NPT
LOW PRESSURE

CONNECTION

1-1/2 [38.10]
1-1/4 [31.75]
3/32 [2.38]

1-1/2 [38.10] TYP

1/8 FEMALE NPT HIGH
PRESSURE CONNECTION

1-7/16
[36.53]

4-1/6
[103.19]

3/4 [19.05]
CLEARANCE FOR
COVER REMOVAL

Ø5/16 [7.94]
MOUNTING 

HOLES
TYP 4 PLACES

6 [15.40]
SQ

4 [101.60]
TYP

1/2 FEMALE NPT
CONDUIT 

CONNECTION

3 
[76.20]

6-3/4
[171.45] TYP

7-1/2
[190.50]

Weatherproof Enclosure
16 ga. steel enclosure for unusually wet or oily conditions.
Withstands 200 hour salt spray test. Gasketed cover. Weight 5-1/2
lb (2.5 kg). Switch must be installed at factory. Specify "WP" in
addition to switch catalog number.

1/8 FEMALE NPT
HIGH PRESSURE 

CONNECTION Ø5/16 [7.94]
TYP 4 PLACES

1/8 FEMALE NPT
LOW PRESSURE

CONNECTION
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REMOVAL

6-15/16
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2-3/4
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1/2 FEMALE NPT
COUNDUIT 

CONNECTION

1-1/16
[26.99]

E-1251 



Bulletin E-53

DWYER INSTRUMENTS, INC. Phone: 219/879-8000 www.dwyer-inst.com
P.O. BOX 373 • MICHIGAN CITY, INDIANA 46361, U.S.A. Fax: 219/872-9057 e-mail: info@dwyer-inst.com

3-39/64
[91.68]

fl7/8 [22.23]
CONDUIT

CONNECTION

3-1/8
[79.38]

fl4
[101.60]

1-27/32
[46.83]

1-1/8
[28.57]

1/8 FEMALE NPT
HIGH PRESSURE

CONNECTION
1/2 MALE NPT
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1/8 FEMALE NPT
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3-27/32
[97.63]

2-3/32
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2-1/8
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CLEARANCE FOR
COVER REMOVAL

3/4
[19.05]

Uno de nuestros mas populares interruptores de presión.
Combina un pequeño tamaño y bajo precio, con una repetibilidad
del 2%, exactitud suficiente para las aplicaciones con mas
demanda. El ajuste del punto de operación en un extremo,
permite instalar el interruptor de un lado en las pared o tablero,
permitiendo acceso al tornillo de ajuste.

Interruptor para Ambiente Húmedo (MIL)

El modelo 1820 puede ser fabricado son un sello especial a
prueba de intemperie, o para aplicaciones con alta humedad.
Similar al modelo 1823, excepto que la banda de operación es
mayor.

Especifique el modelo 1820 (Rango No.) “Mil” en su orden.

Model 1823 pressure switch. UL
and CSA Listed, FM approved.

Series 1823 pressure switch.
Conduit enclosure removed to
show electric switch.

Construction and dimensions. Series 1823 pressure switches.

SERIE 
1800

Model
Number

Operating
Range,

Inches W.C.

Approximate
Dead Band

At Min.
Set Point

At Max.
Set Point

1823-00
1823-0  
1823-1   
1823-2
1823-5
1823-10
1823-20
1823-40
1823-80

0.05
0.06
0.08
0.10
0.14
0.18
0.35
0.56
1.30

0.05
0.06
0.08
0.12
0.28
0.45
0.70
1.10
3.0 

0.07 to 0.22
0.15 to 0.5
0.3 to 1.0
0.5 to 2.0
1.5 to 5.0
2.0 to10
3 to 22
5 to 44
9 to 85        

Interruptor Para Baja

Presión Diferencial

Especificaciones:
Interruptor de presión diferencial operado por diafragma de 4”, para
activar un interruptor de presión tipo simple polo doble tiro. El diafragma
esta controlado por un resorte calibrado que se puede ajustar para fijar
la presión diferencial exacta a la cual el interruptor actuara. El movimiento
del diagragma es transmitido al botón del interruptor por un medio
mecánico. Interruptor Dwyer Instruments, Inc. Catalogo No. 1823-__ __
para el rango de operación requerido.

SPECIFICATIONS

Service: Air and non-combustible, compatible gases.

Wetted Materials: Consult Factory.

Temperature Limits: -30 to 180°F (-34 to 82.2°C). 1823-00, 

-20 to 180°F (-28.9 to 82.2°C).

Pressure Limits: 10 psig (68.95 kPa) continuous, 25 psig

(172.4 kPa) surge.

Switch Type: Single-pole double-throw (SPDT).

Repeatability: ±2%.

Electrical Rating: 15 A @ 120-480 VAC, 60 Hz. Resistive 1/8

HP @125 VAC, 1/4 HP @ 250 VAC, 60 Hz. De-rate to 10 A for

operation at high cycle rates.

Electrical Connections: 3 screw type, common, normally open

and normally closed.

Process Connections: 1/8˝  female NPT.

Mounting Orientation: Diaphragm in vertical position.  Consult

factory for other position orientations.

Set Point Adjustment: Screw type inside mounting spud.

Weight: 1 lb, 5 oz (595 g).

Agency Approvals: CE, UL, CSA, FM.
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INSTALACIÓN:
1. Seleccione una ubicación libre de vibración excesiva, en donde el

agua o aceite no entre al interruptor. Revise encapsulados
especiales para aplicaciones especiales.

2. Mientras no se requiera otra, las conexión de presión inferior es
recomendada. Monte el interruptor con el diafragma en posición
vertical, el interruptor debe recalibrarse para cada cambio de
posición.

3. Conecte el interruptor a la fuente de presión diferencial. Tubo
metálico con diámetro de 1/4” es recomendado, pero cualquier
sistema de tubería que no restrinja el flujo de aire es bueno.

4. Conexiones eléctricas estándar de los interruptores SPDT, común,
NA y NC. Los contactos cambian cuando se incrementa la presión
del punto de operación.

5. La carga del interruptor no debe exceder los 15 Amp.
Especificados. Las capacidades decrecen con altas cargas
inductivas y ciclos rápidos de actuación, por lo que en estos casos
los limites de corriente deben ser 10 Amp. 0 menores para
incrementar la vida del interruptor.

AJUSTES:
1. Si el interruptor ha sido calibrado en fabrica, revise el punto de

operación antes de ponerlo en servico.
2. De lo contrario, siga los siguientes pasos:

A. Para ajustar el punto de operación, gire el tornillo de calibración
en sentido de las manecillas del reloj para aumentar el valor y en
contra de las manecillas del reloj para dis minuir el valor del punto
de operación.
B. Lo siguiente se recomienda para calibrar o revisar la calibración:
Use una T con tres mangueras plásticas, tan pequeñas como sean
posible. Conecte una manguera al interruptor de presión, otra al
manómetro y por la tercera aplique la presión de esta forma podrá
ajustar el interruptor a la presión requerida lo mas exacto posible.

DWYER INSTRUMENTS, INC. Phone: 219/879-8000 www.dwyer-inst.com
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©Copyright 2003 Dwyer Instruments, Inc. Printed in U.S.A. 7/03 FR# 24-440256-00 Rev. 1

Encapsulado a Prueba de Intemperie
Encapsulado de acero para condiciones húmedas y/o aceitosas, soporta
pruebas de 200 horas de spray salino, pesa 5-1/2 libras. El interruptor
debe ser instalado en la planta al momento de su fabricación.
Especifique “WP” mas el modelo del interruptor en catalogo.

Encapsulado a Prueba de Explosión
Encapsulado a base de Hierro y Aluminio, pesa aproximadamente 7-1/2
libras. Especifique “EXPL” mas modelo del interruptor en catalogo.
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PITOT TUBE AIR FLOW METERS
PFLOW SERIES

Application:
newterra Pitot Tube Air Flow Meters are designed to be a cost effective, accurate flow meters that are

calibrated for your site-specific conditions. The unique self draining design allows the meter to function in process
lines with high humidity and moisture content as well as dry air lines. The PFLOW meter takes two pressure readings
in your process line, one at a high-pressure, zero velocity and one at a low-pressure, full velocity. The pressure
differential is used to calibrate the meter for a desired flow and operating conditions. When ordering the flow meter, it
is critical to supply: operating temperature, pressure or vacuum in psia, and the pipe ID. The PFLOW meter can be
supplied with any scale range required in scfm (25deg C, 14.7psia) or acfm at your listed operating conditions.

Construction:
The high, static pressure is measured using a 304 Stainless Steel probe inserted into the process line. The

probe is designed with 4 measurement ports that provide an average reading for flow through your process pipe.
Multiple ports on the static pressure line ensure that you can maintain an accurate reading while the tube is self-
draining. The low pressure point is measured by tapping a 1/4” hole in the process line ahead of the high-pressure port.
This tapping is completed on the top of the pipe to minimize moisture collection in the pressure communication lines.
The differential pressure gauge is connected to the pressure ports using 3/8” Buna-N and the brass connections are
capable of handling temperatures as high as 250 deg F. The Dwyer Magnehelic ® gauge provides a large, clear and
accurate display of your airflow reading.

Dimensions Chart:
Part Number A B C D Pipe

1” PFLOW 1/4” 12” 12” 4.75” 1”
1-1/2” PFLOW 3/8” 12” 12” 5.25” 1.5”

2” PFLOW 3/8” 12” 12” 5.75” 2”
3”PFLOW 1/2” 12” 12” 6.75” 3”
4”PFLOW 1/2” 14” 14” 7.75” 4”
6”PFLOW 1/2” 14” 14” 9.75” 6”
8”PFLOW 1/2” 14” 14” 12” 8”

Larger pitot tubes can be supplied as required.

Standard Features:
304SS static pressure probe
Brass compression fittings and Buna-N pressure
communication tubing
Direct read display can be calibrated for your
specific operating conditions. Display can read
ACFM or SCFM but SCFM is recommended as
there is less error when the meter is operating
above or below the calibrated pressure. Other
units are available on request.
Large 4” display for accurate reading
Standard gauges are shipped loose for
installation in an existing pipeline. The gauges
can be wall mounted in site-specific locations. A
pipe bracket can be purchased.
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PITOT TUBE AIR FLOW METERS
PFLOW SERIES

The following table provides recommended flow rates for each meter at a given operating pressure range. These values are suitable for temperatures
between 70-100 deg F. For meter applications outside this temperature range and outside of the operating pressure ranges listed below please contact
our sales department for help in choosing a suitable meter.

Operating pressure
Recommended Operating Flow rates (SCFM)

0-5 psi 5-10 psi 0-10” Hg 10-20” Hg 20-26” Hg
PFLOW 1” 15-40 17-50 12-35 8-25 6-20

PFLOW 1-1/2” 35-90 40-115 25-75 20-60 15-50
PFLOW 2” 60-160 70-200 50-150 30-100 25-80
PFLOW 3” 135-360 150-450 100-300 75-250 50-180
PFLOW 4” 250-650 275-800 200-550 120-450 100-320
PFLOW 6” 550-1500 600-1800 450-1200 275-1000 200-750
PFLOW 8” 1000-2500 1100-3200 750-2250 500-1750 350-1250

Calibration and Correction Factors:
Each PFLOW pitot tube is calibrated for a specific operating temperature and pressure. If the pitot tube operates at
a different pressure or temperature than the original design, the flow measurement can be adjusted with the
following equation: (Units of Flow1 and Flow2 will be the same)
Flow1 = Flow2 x (P2/P1 x ((T1+460) / (T2+460)) 1/2

Pressure units: psia, Temperature units: °F
Options Table:
Option Description
Orientation: The flow meter gauge can be oriented for flows from Left to Right, Right to Left, Up or Down as required for your specific application.
Site Specific
Calibration and
Gauge Range:

The following information is required to calibrate the flow meter for your specific application:
Operating Pressure (psia):
Operating Temperature (°F or °C):
Operating Flow Rate (acfm or scfm or other scales as required):
Maximum Flow rate (better accuracy is achieved when the operating flow rate is approximately ¾ of the scale range of the flow meter)

4-20ma Option Flow meters can be ordered with 4-20ma outputs for control systems. Three versions are available:
Nema 7 (Class 1 Div 1)

FM or CSA approved
Two Wire Connection: 24VDC+, Signal Output
Power Consumption: 20mA
316SS Wetted parts

Nema 4 (Weatherproof) or Nema 1 (General Purpose)
Three Wire Connection: 24VDC+, 24VDC-, Signal Output
Accuracy on all 4-20ma outputs: 2.5% of full scale for meter
Aluminum with Silicon diaphragm

Shutoff Valves The pressure gauges are not designed to operate with water collecting within the internal components. If you will be operating with hot
wet air or condensing air streams, then it is recommended that we install shutoff valves in the pressure communication lines to isolate
the gauge from the process lines when the operator is not taking a flow reading.

Pre Installed
Section of Pipe

The flow meters can be preinstalled in a section of pipe with any configuration of material and fittings on the end. This will allow the
PFLOW meter to be factory installed and tested in this section of pipe before leaving our facility.

Pipe Mounting
Bracket

A pipe-mounting bracket can be supplied to allow the gauge to mount directly on the pipe as shown in the above picture.

Specifications:
Maximum Air
Temperature:

250 °F (standard)
300 °F (high temp version)

Accuracy: 2.5 % of scale at
calibration point

Max. Operating
Pressure

15 psig (standard unit)
35 psig (medium pressure unit)
80 psig (high pressure unit)

Pressure Drop: Less than 2” WC
pressure drop in high
flow applications

Repeatability: 1% of scale at calibration point
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PITOT TUBE AIR FLOW METERS
PFLOW SERIES

Company Name: ______________________________ Purchase Order Number: _____________________________

Contact Name: _____________________________ Contact Number (PH/FAX):________________/_______________

(Note: Please include relevant credit information to set up an account if required.
Ship to Address: _____________________________________________________________________

Billing Address: ______________________________________________________________________

Credit Card Orders (Please check card type)

VISA MASTERCARD
Credit Card Number: ______________________ Expiry Date (m/y): _______ / ________

Meter Size: (please check box)

1” 2” 4” 8”

1-1/2” 3” 6”

Process Pipe Material and Schedule: (please check box)

Schedule 40 PVC Schedule 40 Steel

Schedule 80 PVC Schedule 80 Steel
For other Materials and Schedule Specify Inner Diameter of Pipe: _________________

Orientation: (please check box)

Flow from Left to Right Flow Up

Flow from Right to Left Flow Down

4-20mA Output (please check box)

Nema 7, Class 1 Div 1, 316SS, with flow gauge Nema 7, Class 1 Div 1, 316SS, no direct read display

Nema 4, Weatherproof, with flow gauge Nema 4, Weatherproof, no direct read display

Nema 1, General Purpose, with flow gauge Nema 1, General Purpose, no direct read display

None

Calibration Information (Required Information):
Operating Pressure: ______________________ Operating Temperature: ___________________

Elevation or Atmospheric Pressure: ______________________

Operating Flow Rate: ____________________ Maximum Flow Rate*: _____________________
Scfm units are preferred but any flow units can be provided. The operating flow rate should be approximately ¾ of full
scale to allow for an accurate reading at that flow rate. Note Lowest accurate reading is at ¼ of full scale.
*Options for Maximum Flow Rates include:1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60,
65, 70, 75, 80, 85, 90, 95, 100 and any scale can be multiplied by 10, 100, 1000, 10000
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Switch Tek
Powered Level Switch

LZ12, LU10, LP15 and LO10 Series Manual

Flowline Inc.
10500 Humbolt Street
Los Alamitos, CA 90720
Tel: (562) 598 3015
Fax: (562) 431 8507
www.flowline.com
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INTRODUCTION Step One

About Switch Pak™ Powered Level Switches: This manual contains information on all four series of powered
level switches; Vibration (LZ12 series), Ultrasonic (LU10 series), Optic Leak (LO10 series) and SuperGuard
Capacitance (LP15 series). The switches all feature two outputs: 1) a 4 or 20 mA current switch and 2) a 60VA
SPST dry contact relay. All four series are manufactured with thermoplastics, including the cable, making
them submersible in design and ideal for corrosive applications. Package the switches with either Flowline
controllers (LC10 or LC40 series) or interface directly to another controller or PLC.

Table of Contents
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SPECIFICATIONS (common) Step Two

Common Specifications:
Orientation: Universal
Accuracy: ± 1 mm in water
Repeatability: ± 0.5 mm in water
Supply voltage: 12 36 VDC

12 30 VDC (LZ12 Only)
Consumption: 25 mA maximum
Contact type: (1) SPST relay
Contact rating: 60VA (125 VAC max / 1A max)
Contact output: Selectable NO/NC
Process temp.: F: 40° to 176°

C: 40° to 80°

Pressure: 150 psi (10 bar) @ 25 °C., derated
@ 1.667 psi (.113 bar) per °C. above
25° C.

Sensor rating: NEMA 6 (IP68)
Cable type: 4 conductor, #22 AWG (shielded)
Cable length: 10' (3m) Standard

25' (7.6m) or 50' (15.2m) Special
Process mount: 3/4" NPT (3/4" G / R)
Mount. gasket: Viton® (G / R version only)
Classification: General purpose
CE compliance: EN 61326 EMC / EN 61010 1 safety
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SENSOR INFORMATION (vibration) Step Three

Vibration Switch (LZ12 Series): The Tuning Fork vibration switch operates at a nominal frequency of 400 Hz.
As the switch becomes immersed in a liquid or slurry, a corresponding frequency shift occurs. When the
measured frequency shift reaches the set point value, the switch changes state indicating the presence of a
liquid or slurry medium. For optimum performance and proactive maintenance, the sensor automatically
adjusts for coating, and if necessary, outputs a preventative maintenance alarm.

 Do not squeeze the forks together. Doing so could damage or break the sensor and void the warranty.

When powering up the LZ12, the start up procedure requires the switch to cycle through a wet condition for
1/2 second in order to determine an initial resonance.

LZ12 Specifications:
Sensor material: Ryton® (glass fill)

Viton® cable grommet
Process Temp.: F: 40° to 176°

C: 40° to 80°

Maint. alarm: NPN transistor, 10 mA max.
Cable jacket mat’l: PP
Cable type: 5 conductor, #24 AWG

(shielded)

Configurations:
Part Number Material

(body)
Material
(cable)

Thread
(inside x outside)

LZ12 1405 Ryton Polypropylene ¾” NPT x ¾” NPT
LZ12 1425 Ryton Polypropylene ¾” R x ¾”G
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