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Low Water Cut Off Pump Controllers
For Steam Boilers and Other Level 9ontrol Applications

Series 150 and 150S
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Typical Applications
Primary or secondary pump controllerl
low water fuel cut off
for steam boilers

Motorized valve controller

Low water cut off 7

High water cut off

Alarm actuator
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Series 157 and 157S

A WARNING

B fore using this product read and understand instructions

Save these instructions for future reference

A 1 1 work must be perfOrmed bY qualif ied personne Ured In Ihe proper applieation instaI
ation and maintenance ofplumbing steam and electrical equipment and or systems in

accordance with IIapplic ble c d ad 9rclna Wes

To prevent serious burns the boiler mustbe cooled to 800F 270C and the pressure must be
0 psi 0 bar before servicing

To prevent electrical shock turn off the electrical power befon making electrical connections

iThis low water cut off must be installed in series with all other limit and operating controls
installed on the boiler After installation check for proper operation ofall of the limit and

operating controls before leaving the site
t

r4 rtft To prevent Serious personal injury from steam blow dowri corin ct adrain pipe to the control

opening to avoi ixposure to steam disCharge
i

t
r

To prevent a fire do not use this low water cut off toswitch currents over 7 4A 1 3 Hp at
120 VAC or 3 7A 1 3 Hp at 240 VAC unless a starter or relay is used in conjunction Wlt it

P
Failure to follow thiswarning could cause property damage personal injury or death
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OPERATION

Maximum Pressure 150 psi 10 5 kg cm2

Electrical Ratings

Pump or Motorized Valve
Circuit Rating Amperes

Voltage Full Load Locked Rotor Pilot Duty
120 VAG 74 444 345 VA at

240 VAG 37 22 2 120 or 240 VAG

Settings and Differential Pressures

Values are t Va 3 2mm

Series 150 157 and 150S 157S

Approximate
Distance Above

Cast Line Differential
Pressure Setting In mm In mm

o psi
Pump Off 15 16 24 5 16 8
Pump On 5 8 16

0 kg
cm2 Burner On 5 8 16 3 8 16

Burner Off 1 4 64

150 psi
Pump Off 13 8 41 3 4 19
Pump On 5 8 16

10 5 kg
cm2 Burner On 7 8 22

7 8 22
Burner Off 0 0

150 psi 10 5 kg cm2 Levels

13 8
35mm

PUMP NORMAL BOILER

OFF WATER LINE

BURNER
OFF t BURNER

CUT OFF LEVEL

AT CAST LINE

3 4

19mm

NORMAL BOILER

PUMP OFFL WATER LINE

PUMPON

r

7 8
22mm

BURNERON

BURNER OFF
BURNERt
CUT OFF LEVEL

AT CAST LINE

Alarm Circuit Rating
Voltage Amps
120 VAG 1

240 VAG 1 2

Motor Horse ower

Voltage Hp
120 VAG 1 3

240 VAG 1 3

Models 150 MD 157 MD and 150S MD 157S MD

Approximate
Distance Above

Cast Line Differential
Pressure Setting In mm In mm

o psi Pump Off 15 16 24 3 8 16
0 kg Pump On 9 16 14

cm2 Burner Off 0 0 N A

150 psi Pump Off 1716 37 3 4 19
11

7

10 5 kg Pum On 1116 17

cm2 Burner Off 3 8 16 N A

150 psi 10 5 kg cm2 Levels

11316

PUM

6 m

NORMAL BOILER
OFF t WATER LINE

BURNER
OFF t BURNER CUT OFF LEVEL

3 a 9 5mm BELOW

CAST LINE

34
19mm

NORMAL BOILER

PUMP OFFL WATER LINE

PUMP ON

r
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Settings and Differential Pressures continued

Values are t Va 3 2mm

t Models 158 and 158S

Approximate
Distance Above

Cast Line Differential
Pressure Setting In mm In mm

Motorized 15 16 24

o psi
Valve Closed

516 8

0 kg
Motorized 5 8 16

cm2 Valve Open
Burner On 5 8 16 3 8 16
Burner Off 1 4 64

Motorized 13 8 41

Valve Closed150 psi 3 4 19
10 5 kg Motorized 5 8 16

cm2 Valve Open
Burner On 7 8 22

7 8 22
Burner Off 0 0

150 psi 10 5 kg cm2 Levels

13 8
35mm

MOTORIZED NORMAL BOILER
VALVE WATER LINE

CLOSED

BURNER

OFF t BURNER

CUT OFF LEVEL
AT CAST LINE

3 411
MOTORIZED 19mm

NORMAL BOILERVALVE
WATER LINE eCLOSED

MOTORIZED
VALVE t
OPEN

7 811
22mm

BURNERON
BURNER OFF

BURNERt
CUT OFF LEVEL

AT CAST LINE

Note Due to the slower operation of some

motorized valves complete valve opening
or closing will occur at slightly different
levels than indicated above

t

t
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Models 159 and 159S

Approximate
Distance Above

Cast Line Differential
Pressure Setting In mm In mm

o psi
Pump 1 Off 1516 24 5 16 8

0 kg Pump 1 On 5 8 16

cm2 Pump 2 Off 5 8 16 3 8 16
Pump 2 On 1 4 64

Pump 1 Off 13 8 41 3 4 19150 psi Pump 1 On 5 8 16
10 5 kg

cm2 Pump 2 0ff 7 8 J22 7 8 22
Pump 2 On 0 0

150 psi 10 5 kg cm2 Levels

13 811
35mm

PUMP 1
NORMAL BOILER

OFF
WATER LINE

PUMP2
ON t PUMP2ON

AT CAST LINE

34
19mm

PUMP 1 NORMAL BOILER

OFF WATER LINE

PUMP 1

ON t

7

22mm
PUMP2lOFF

PUMP2

ON PUMP2ONt AT CAST LINE

r
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INSTAllATION
TOOLS NEEDED

Two 2 pipe wrenches one 1 flathead screw

driver and pipe sealing compound

IMPORTANT Follow the boiler manufacturer s

instructions along with all applicable codes and
ordinances for piping blow down valve and water

gauge glass requirements

STEP 1 Determine the Elevation at Which the
Low Water Cut Off Pump Controller Must be Installed

If the control will be the primary low

water fuel cut off size the steam top
and water bottom equalizing pipe lengths
so that the horizontal cast line on the body
is 1 35mm below the boiler s normal

water level but not lower than the low

est safe permissible water level as

determined by the boiler manufacturer

STEAM EQUALIZING PIPE

13 8

35mm

L
F

LOWEST PERMISSIBLE

WATER LEVEL

AS APRIMARY
LOW WATER CUTOFFIPUMPCONTROLLER

NORMAL BOILER WATER LINE

BURNER CUTOFF LEVEL ATCAST LINE

WATERI
EQUALIZING

PIPE

VERTICAL EQUALIZING PIPE

OR
BLOW DOWN VALVE

If the control will be the secondary low

water fuel cut off size the steam top and
water bottom equalizing pipe lengths so

that the horizontal cast line on the body is

at or above the lowest safe permissi
ble water level as determined by the

boiler manufacturer

STEAM EQUALIZING PIPE

BURNER OFF

LOWEST PERMISSIBLE

WATER LEVEL

ASA SECONDARY
LOW WATER CUTOFF PUMP CONTROLLER

BURNER CUTOFF LEVEL AT CASTLINE

WATER
EQUALIZING

PIPE

VERTICAL EQUALIZING PIPE

BLOW DOWN VALVE

STEP 2 Installing the Low Water Cut Off

a Using a pipe wrench unscrew the plastic float

blocking plug A from the low water cut off

body 8

Series 150 and 150S

except Model 150 B and
150S B

Models 150 B and 150S B Series 157 and 157S

t
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b For Models 150 8 and 1505 8 and Series Models 150 B and 150S B

157 and 1575 For all other models

proceed to Step 3

t
Screw the NPT steel plug C provided
in tapping A

c Mount and pipe the low water cut off 0 on

a vertical equalizing pipe E at the required
elevation level as determined in Step 1

Install a full ported blow down valve G

directly below the ower crqssof the water

equalizing pipe F

Note 1 NPT tappings are provided with the

exception of some 157 and 157S models
which are 1 NPT

Series 157 and 157S

@

@

STEP 3 Installing a Water Gauge Glass Required on all steam boilers

t
a Install a water column H not included with

product for all models except Series 157
and 157S with integral water column

b Install a water gauge glass J
Note Gauge glass and tri cocks not

included with product

t

0 I

All Other ModelsSeries 157 and 157S
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STEP 4 Electrical Wiring

A WARNING

To prevent electrical shock turn off the electrical power before making electrical connections

This low water cut off must be installed in series with all other limit and operating controls installed on the

boiler After installation check for p oper operation of all of the limit and operating controls before leaving
the site

Modification ofthe switch assembly before or after installation could cause damage to the boiler andor

boiler system
Failure to follow this warning could cause electrical shock an explosion and or a fire which could result in

property damage personal injury or death

t

5witch Operation

For all Models except 1581585 and 159 1595

Boiler feed pump off Boiler feed pump on Boiler feed pump on

burner on alarm off burner on alarm off burner off alarm on
z

Q @ @@ @ I I C @ @@@ I I Q @ 4 5 @

For Models 158 and 1585

Motorized valve closed

burner on alarm off

Motorized valve open
burner on alarm off

Motorized valve open
burner off alarm on

t

@@@II1 @@ @ @II1 @@ 4 5 @I CD @Q2

For Models 159 and 1595

Pump 1 off

pump 2 off
Pump 1 on

pump 2 off
Pump 1 on

pump 2 on

@@ II CD@ @@IICD@ @@Q @

a Using a flathead screwdriver remove the

junction box cover K

@

t
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b Following the appropriate wiring diagram refer
to page 9 based on your application require
ments and using BX armored cable or Thinwall
electrical metal tubing connector fittings make
electrical connections to the junction box L

It

Snap Switches Series 150S and 157S

Automatic Reset
All models except 158S and 159S

MOTORIZED ALARM LON WATER
VALVE CIRCUIT CuroFF

TERMINALS TERMINALS TERMINALS

Automatic Reset
Model 158S

t

IMPORTANT There must be
a minimum space of 1 2
13mm between connector

fittings and electrical live
metal parts

PUMP2
SWITCH

Automatic Reset
Model 159S

MOTOAIZED AlARM LOW WATER
VALVE CIRCUIT CUToFF

TERMINALS TERMINALS TERMINALS

lOWWATER

CllTQFF AND

ALARM SWITCH

LOW WATER
CllTQFF AND

ALARMSWITCH

Manual Reset
All models except 158S

Manual Reset
Model 158S M

Mercury Switches Series 150 and 157

PUMP LOW WATER

CUT OFF

AND ALARM

SWITCH

All models except 158
and 159

TO TO TO
ELECTRIC LOW WATER LOW WATER

VALVE ALARM CUTQFF

Model 158

NO 1 PUMP NO 2 PUMP

CIRCUIT CIRCUIT

Model 159

7



WIRING DIAGRAMS
For Motorized Valves refer to the valve manufacturer s wiring instructions

Low Water Cut Off Only

1 Main Line Switch For burner circuits within the

switch s electrical rating
2 Pilot Switch To holding coil of a starter when

the burner circuit exceeds the switch s electrical

rating
LINE

LINE LOAD

10102 01h
4 I

OR

LOAD

Pump Control Only

1 Main L ine Switch For pump motors within the 2 Pilot Switch To holding coil ofa starter when

switch s electrical rating the pump circuit exceeds the switch s electrical

rating
LINE

LINE

ti
LOAD

Note For Models 159 and 159S use terminals

5 and 6 for pump 2

0001456
OR

LOAD t
Alarm Circuit Only

1 Low Water Alarm 2 High Water Alarm

ALARM
ALARM

NEUTRAL
OR NEUTRAL

HOT
HOT

0

Combination Pump Control Low Water Cut Off and Alarm

1 Main Line Switch For burner circuits within

the switch s electrical rating
2 Pilot Switch To holding coil of a starter when

the burner circuit exceeds the switch s electrical

rating

HOT

SEE PUMP
CONTROL

CIRCUIT

ALARM LINE 3 PHASE

TO NEUTRAL

ALARM OR

TO BURNER CONTROL CIRCUIT LOAD

8



c Re attach the junction box cover K @

fI

STEP 5 Testing

This control is factory calibrated for specific applications The following testing procedure is only meant to
serve as a verification of proper operating sequence

ry Diniensibns provided are typical for a bOilernorieing firedandl0l not at pressure Actual operatirig ranges
are shown on page 2 in the Operation section

IMPORTANT Follow the boiler manufacturer s start up and operating instructions along with all applicable
codes and ordinances Note Water levels stated below are only for 150 psi 1 0 5kg cm2 operation

t 8 Turn on the electric power to the boiler With the
boiler empty the pump should go on and the burner
must remain off

A WARNING
If the burner comes on immediately turn the boiler off and make the
necessary corrections

Failure to follow this warning could cause an explosion or fire and
result in property damage personal injury or death

OFF

b The boiler should begin to fill with water

Watch the gauge glass J until the water

level reaches approximately 7
8 22mm

above the horizontal cast line M on the low
water cut off

IMPORTANT If water does not start filling the
boiler immediately turn off the the boiler and
make the necessary corrections

CD

t
7 8

22mm
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c For automatic reset models only When the water

level reaches approximately 7 8 22mm above the

horizontal cast line lower for MD models the burner

should come on pump 2 should shut off with Models

159 and 1598

OR

For manual reset models only When the water level

reaches approximately 7 8 22mm above the horizontal

cast line press the reset button N The burner should

then come on

oj r r i I

d Continue watching the gauge glass J to

see that the water continues to rise to

approximately 1 35mm 1716 37mm

for MD models above the horizontal cast

line M The pump should shut off the

motorized valve should close with Models

158 and 1588 or with Models 159 and

1598 pump 1 should shut off

e A CAUTION

Snap Switch Models

@

Mercury Switch Models

13 8
35mm

1

t
0

@

t

To prevent serious personal injury from steam pipe blow down connect a pipe to avoid exposure to

steam discharge

Failure to follow this caution could cause personal injury

When the water level IS at its normalltwel
and the burner is on Slowly open the blow

down valve G until it is fully open Watch

the gauge glass H to see that the water

level drops Close the valve after verifying
that the pump comes on and the burner

shuts off For Models 158 and 1588 close

the blow down valve after the motorized

valve opens and the burner shuts off For

Models 159 and 1598 close the blow down

valve after both pumps come on If this does

not occur immediately shut off the boiler and

correct the problem and retest
@ 4

INSTAllATION COMPLETE
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MAINTENANCE

SCHEDULE
Blow down control as follows when boiler is
in operation

Daily if operating pressure is above 15 psi
Weekly if operating pressure is below 15 psi

PROCEDURE

NOTE
More frequent blow down may be necessary due
to dirty boiler water and or local codes

ACAUTION
To prevent serious personal injury from steam

pipe blow down connect a drain pipe to the
control opening to avoid exposure to steam

discharge
Failure to follow this caution could cause

personal injury

t

Disassemble and inspect annually Replace
the low water cut off pump controller if it is 1 Blow down the low water cut off when the

worn corroded or if components no longer water level is at its normal level and the

operate properly burner is on Slowly open the blow down

P c th float chamber and equalizing piping valve until it is fully open and observe the
n

annually Remove all setfiment and debrig o water level faUcin thecgauge glass elose the

Replace head mechanism every 5 years valve after verifying that the pump contacts
More frequent replacement may be required when have closed and the burner shuts off For
severe conditions exist such as rapid switch cycling Models 158 and 1588 close the blow down

surging water levels and use of water treatment valve after the motorized valve opens and the
chemicals burner shuts off For Models 159 and 1598

We recommend head mechanism replacement close the blow down valve after both pumps
when the switch es no longer operate properly come on If this does not happen immediately
If you choose to replace the switch es order the shut off the boiler and correct the problem
proper McDonnell Miller replacement switch or

switch assembly and follow the Repair Procedure

provided

A CAUTION

c

2 Wire 3 Wire

Pump Burner

Snap switches must be replaced as an

assembly

D I

0

c o

Replacement Switch Assembly Replacement Mercury Tubes

t
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