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PREFACE

SCOPE OF THE MANUAL

This manual contains information concerning the
installation, operation and maintenance of Badger
magnetic drive turbo meters. To ensure efficient opera-
tion of the meters, the instructions given in this manual
should be thoroughly read and understood. Retain the
manual in a location where it is readily available for
reference.

CHANGES IN THE MANUAL

Changes or additions to the original edition of this
manual will be covered by a “CHANGE NOTICE” sup-
plied with the manual. The change notice will explain
any differences between the turbo meter received and
the meters described in this manual.

............ 0.5% or Better

............ Round Flange ASA or DIN

............ SS 316, Bronze, Cast Iron, Carbon Steel
............ Kynar or Ryton

............ SS 316 or Bronze

eeat@IIEE i i vl e S e e e o et s
CONMEEUONS s, o Tl oo it vivie s i o iEoe & ool s a6
Bedyitaterialss . . St o ot aiis S50 T s metitae s e
Rotor and Nose Cone Materials.....................
Head Assembly Materials ..........................
Straightening Vanes Material .......................
Head GasketMaterials .............................
MOURINgMaterials . 1 ot . e e e e SRR AL
Bearing and Magnet Material .......................
Smdle), . o Ll guililieg s cee v e

............ Asbestos, Nitrile or Chloroprene
............ EPR, Buna, Viton A
............ Ceramic

DIMENSIONS MAX.
METER NORMAL
A imate Val HEAD
SIZE e FLOWRANGE | |0oss
A B Cc D E
10” 27 8” 2%" 6” 8-160 GPM 4.5 PSI
(50mm) 2”
254mm | 51mm | 203mm | 70mm | 152mm 30-605 LPM .3 Bar i
c
(80mm) 3” 127 3” 9” 312" 72" 10-350 GPM 6 PSI E—’— =9
303mm | 76mm | 228mm | 89mm | 190mm 37-1320 LPM .4 Bar D
] b
(100mm) 4" 14" 4" 10” 4" 9” 25-1000 GPM 5.5 PSI |
355mm | 101mm | 254mm | 114mm | 228mm 95-3785 LPM .37 Bar i " ki
18" 6” 120 54" 117 40-2000 GPM 5.5 PSI
(150mm) 6"
457mm | 152mm | 304mm | 133mm | 279mm | 151-7570 LPM .37 Bar
Maximum Operating Temperature.............cccciiiineinnnnnnn 250°F (120°C)
Maximum Operating Pressure ............coiiiiieeeiinnnnnnnnnn 150 PSI (10 Bar) 300 PSI (20 Bar) Optional
Accuracy OVer Entite RANge™ . ... .....ccvvee oo vneeveebusnsnsis Oto +1.5%

*Stated accuracies are calibration requirements before shipment. Tests are conducted with potable water
at ambient temp. (70°F). Accuracy may be better if electronic registration is used. All specifications may

change without notice.

Tables 1-1. Configuration and Specification Data for 2" through 6” Turbo Meters
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GENERAL INFORMATION

1-1. GENERAL DESCRIPTION

Badger’s industrial turbo meters, available in sizes
from 2” through 6”, utilize a straight-through flow
design to provide high accuracy over a broad flow range.
Meter housings are offered in four different materials
for measuring chemical solutions, water and other
liquids at temperatures up to 250°F. The meters are
designed for use with a variety of meter-mounted acces-

_ sories such as registers or pulse transmitters.

Basic components of the turbo meter consist of the
housing, meter operating head, rotor assembly, straight-
ening vanes and register base. In addition, the 2” and 3”
sizes have an adjustable bypass valve for on-site calibra-
tion (on cast iron and bronze bodies only).

In the operation of a turbo meter, liquid flows through
the straightening vanes and nose cone at the inlet side
of the meter so that the swirling effect of upstream pip-
ing is minimized. The liquid then strikes the blades of a
rotor, causing the rotor to turn.

By means of a magnetic coupling, the rotor’s motion
is transferred to a vertical spindle and then to gears in

the meter’s register or pulse transmitter. The magnetic -

drive eliminates the need for packing glands and mini-
mizes the number of parts that come in contact with the
liquid being metered.

Each complete revolution of the rotor is directly pro-
portional to a specific volume of liquid. The volume
measured with each revolution increases with the size
of the meter.

1-2. CONFIGURATION AND
SPECIFICATION DATA

Tables 1-1 provide a summary of configuration and
épecification data pertaining to Badger’s turbo meters
for industrial applications. As indicated in the tables,
there are four standard meter sizes — 2”,3”,4” and 6”.
In addition, each meter size is available with four dif-
ferent housing materials — 316 stainless steel, cast
iron, carbon steel and cast bronze.

The differences between the meter sizes are charac-
terized by the flow range, head loss, laying length and
weight. The differences between configurations are
characterized by the flange connections, accessories
and the type of housing material that is compatible with
the liquid to be metered. When reviewing the specifica-
tions, it is important to note that all flow data is based
on water or liquid with the same specific gravity and
viscosity as water at ambient temperature.

1-3. APPLICATIONS

The size and configuration of the turbo meter selected
for use in a liquid metering application is determined,
primarily, by the flow and physical characteristics of the
liquid to be metered, i.e., rate of flow, operating pres-
sure, temperature, viscosity and chemical composition
of the liquid. These meters can, for example, handle a
variety of chemical solutions, paper coating materials,
oils, water and food ingredients.

NOTE: When ordering a turbo meter, it is
important that the type of housing and
“O” ring material be compatible with the
liquid or chemical solution to be metered.

. In addition, the rotor magnet must be
compatible with the type of transmitter
selected.

For applications relative to a specific liquid, contact
your local Badger Meter representative or the Industrial
Products Division, Badger Meter, Inc. (address on title
page).

1-4. ACCESSORIES

A meter-mounted and driven accessory device such
as a register or pulse transmitter must be used with
Badger turbo meters to obtain a visual and/or signal
output that is directly proportional to the volume of
liquid flowing through the meter. When using the elec-
tronic processor, the meter is furnished with an elec-
tronic transmitter and the Kynar or Ryton rotor has a
four-pole magnet. For detailed information (such as
function, dial capacities, unit of measure, pulse rates,
etc.) regarding any of the accessories shown, contact
your local Badger Meter respresentative or the Industrial
Products Division of Badger Meter, Inc.
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INSTALLATION

2-1. UNPACKING AND INSPECTION

To avoid damage in transit, Badger turbo meters are
shipped to the customer in special shipping containers.
Upon receipt of the order, perform the following unpack-
ing and inspection procedures:

NOTE: If damage to a shipping container
is evident upon receipt of a meter, request
the carrier to be present when the meter is
unpacked.

a. Carefully open the shipping container following
instructions that may be marked on the container.
Remove all cushioning material surrounding the meter
and carefully lift the meter from the container.

Retain the container and all packing material for pos-
sible use in reshipment or storage.

b. Visually inspect the meter and applicable acces-
sory device for any physical damage such as scratches,
loose or broken parts or other signs of damage that may
have occurred during shipment.

NOTE: If damage is found, request an
inspection by the carrier’s agent within 48
hours of delivery. Then file a claim with
the carrier. A claim for equipment dam-
aged in transit is the responsibility of the
customer.

2-2. INSTALLATION

The procedures for installing Badger turbo meters are
essentially the same for all meter sizes. Any special
instructions required for the installation and/or electri-
cal connection of meter-mounted or free-standing
accessory devices such as registers, pulse transmitters,
valves and remote batch controllers will be provided as
a supplement to this manual.

a. PRELIMINARY CONSIDERATIONS. Before pro-
ceeding with the installation, read the instructions given
in the following paragraphs to become familiar with the
requirements and procedures involved.

NOTE: Badger's 2" through 6” industrial
turbo meters are designed for operation in
HORIZONTAL piping arrangements.

1. Verify that the operating temperature range of
the meter is compatible with the temperature range of
the liquid to be metered. These meters can be used to
meter both cold and hot liquids up to 250 degrees
fahrenheit.

2. Ensure that the flow range of the meter coin-
cides with the flow rate of the liquid to be metered.
Refer to Tables 1-1 in Section | of this manual for the
applicable meter flow range specification data.

CAUTION: The life of the turbo meter will
be impaired if operated at flow rates
higher than specified.

3. If solid material is present in the liquid to be
metered, a strainer must be installed in the facility pip-
ing upstream of the meter. The 2”, 3” and 4" meters
require a strainer with 1/16” diameter holes and the 6”
meter requires a strainer with 1/8” diameter holes.

4. Avoid locating the meter in close quarters.
Allow sufficient space to permit access for cleaning and
maintenance.

5. To permit periodic cleanout of the meter and to
provide a convenient means of stopping fluid flow dur-
ing maintenance, it is recommended that a flushing
system be incorporated into the facility piping arrange-
ment.

b. INSTALLING THE METER. Badger turbo meters
are designed for horizontal, in-line installation. The
overall dimensions (including laying lengths) of each of
the meter sizes are given in Tables 1-1 in Section | of this
manual. After reviewing the applicable dimensional
requirements, proceed as follows:

1. Measure the overall length of the meter with
the gaskets attached to the inlet and outlet flange con-
nections of the turbo meter.

2. Provide proper gap length in the facility piping.

3. Install the meter in the pipeline making sure
that the flow arrow on the meter housing is in proper
relation to the direction of liquid flow.

4. Install and tighten the flange connection bolts.

5. To relieve possible strain on the piping due to
the weight of 4” and 6” turbo meters, it is recommended
that a meter support be installed under the meter
housing.

2-3. PERFORMANCE

Complete the following checks to ensure that the
meter is properly installed and operational.

a. Slowly open the upstream valve to apply liquid
pressure to the meter and check the flange connections
for possible leaks. Retighten the flange bolts as
required.

b. Perform a functional test of the turbo meter using
the adjustment and calibration procedure given in
Section IV, Paragraph 4-4 of this manual.
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OPERATION

3-1. GENERAL OPERATING INSTRUCTIONS

The instructions for operating Badger turbo meters
depend on the meter-accessory combination employed
and the type of flow control devices used in the facility
piping. In general, operation of the meter can be either
manually controlled or accessory controlled. Manual
operation applies to metering applications employing
hand-operated valves or other manually-activated, flow-
regulating devices that are not functionally controlled
by a meter accessory device. Accessory controlled
operation is used in metering applications involving
meter accessories that provide an electronic, electrical
or pneumatic signal to activate and/or deactivate a valve
or other type of flow control device.

CAUTION: Regardless of the operating
procedure used, the valves or devices con-
trolling the flow of liquid through the
turbo meter must always be opened and
closed slowly or in stages to prevent
shock loads that may damage the meter’s
rotor assembly.

a. MANUAL OPERATION. Instructions for the
manual operation of a turbo meter are limited to the fol-
lowing start and stop procedures. The procedures are
intended for use in simple metering applications where
the flow of liquid through the meter is controlled by
hand-operated valves located in the facility piping
upstream and downstream of the meter.

1. Slowly open the upstream valve and apply
liquid to the meter.

2. Slowly open the downstream valve to initiate
metering.

3. Adjust the downstream valve so that the rate
of flow does not exceed the maximum continuous flow
rate specification of the meter (Refer to Tables 1-1 in
Section | of this manual for the applicable flow rate
specification data).

NOTE: On meters equipped with an acces-
sory device providing a totalizing indi-
cator, the rate of flow can be quickly
checked by timing the number of gallons
registered through the meter in one
minute.

4. To stop metering, slowly close the down-
stream valve, then close the upstream valve.

b. ACCESSORY CONTROLLED OPERATION. The
step-by-step operating procedures used in accessory
controlled metering applications are dependent on the
specific function of the meter-accessory employed and
its electrical or pneumatic interconnection with the flow
control device or devices. Refer to the IOM manuals
covering the applicable accessories for specific operat-
ing instructions (included as a supplement to this
manual when required.)

3-2. SHUTDOWN INSTRUCTIONS

If the turbo meter is to be shut down for an extended
period of time, it is recommended that the measuring
chamber be thoroughly flushed to prevent the settling
out of undissolved solids or the accumulation of cor-
rosive deposits.

Section IV

MAINTENANCE
4-1. GENERAL
This section contains information for servicing and OESCRIFTNS SPECIFICATSN
T R e | TORI Kt 2 Std. Mechanics Tools
» - _prev : T— . » 3 - Truarc Right-Angle Pliers ... P/N 1549
|nst.ruct|ons. Ex;_)loded views, a parts list and other illus- Change Gear Mesh Gage . ... Badger PIN 21747
trations are provided as a supplement to the text. Tost Tank:.... .o i o Calibrated Volume

4-2. MAINTENANCE EQUIPMENT

The tools and equipment recommended for use in
servicing and maintaining turbo meters are listed in
Table 4-1. With the exception of a special change gear
mesh gage and a calibration test tank, the tools required
are the usual compliment of standard hand tools used
by plumbers and mechanics.

Table 4-1. Recommended Maintenance Equipment

4-3. PREVENTIVE MAINTENANCE

The purpose of preventive maintenance for turbo
meters is to ensure efficient operation and long life by
detecting and correcting any defects before damage or
failure occurs to the meter. Preventive maintenance
consists of periodic inspection and cleaning proce-
dures. The procedures should be performed at regular
intervals and any defects discovered should be cor-
rected before attempting further operation of the meter.




a. PERIODIC INSPECTION

1. Visually inspect the turbo meter and meter-
mounted accessory for missing hardware, loose con-
nections, broken or scratched register lens, damaged
wiring or any other signs of wear or deterioration. Repair
or replace components as required.

2. Verify that the meter operates at the proper
flow rate and pressure. A loss in pressure, coupled with
the resulting decrease in flow rate, may indicate the
screen in the upstream pipeline is clogged with material
and requires cleaning.

b. CLEANING

1. Clean all dust, dirt, grease, moisture or other
foreign material from the exterior of the meter and
meter-mounted accessory. Use a dry cleaning solvent or
volatile mineral spirits to remove grease or oil. After
cleaning, rinse with water and dry thoroughly.

2. If the facility piping arrangement includes a
flushing system, shut off liquid flow to the meter and
flush the interior of the meter with clean water or other
appropriate cleaning fluid to remove any buildup of
internal deposits or corrosion.

4-4. CALIBRATION CHECK AND ADJUSTMENT

Accuracy of Badger turbo meters is tested at the fac-
tory with water. However, since these meters will be
used to measure a wide variety of liquids that could vary
in viscosity, it may be necessary to recalibrate a meter
under operating conditions using the actual liquid. The
following instructions are provided to assist the cus-
tomer in performing an on-site calibration check and
adjustment.

a. ACCURACY TEST

1. Place a test tank of known volume at the out-
put of the meter.

2. Operate the meter until the test tank is filled to
a calibrated level. Since the accuracy of the meter may
vary slightly with the flow rate, make a test run at the
actual flow rate used in the operation.

3. Record the quantity indicated on the meter-
mounted accessory.

4. Repeat the test three times and take the aver-
age of the readings.

5. Perform the following calculations to deter-
mine percent of accuracy of the meter-accessory
combination:

Qty. Indicated on Accessory
Actual Quantity in Test Tank

X 100 = Meter Accuracy

EXAMPLE 1.

_95 Gallons
100 Gallons

In this example the meter-mounted accessory is slow
and must be speeded up by a change gear correction.

x 100=95% accuracy

EXAMPLE 2.

104 Gallons
100 Gallons

In this example the meter-mounted accessory is fast
and must be slowed down by a change gear correction.

X 100=104% accuracy

b. CHANGE GEAR CORRECTIONS. If the accuracy
test of a turbo meter-accessory combination indicates
that an adjustment is required, proceed as follows:

1. Remove the accessory from the register base
on the turbo meter. To remove the change gears from
the spindles on the register and the register base,
loosen the setscrew on the hub of the change gears.

NOTE: Both the O.D. dimension (in deci-
mal inches) and the number of teeth are
stamped on each gear.

2. Calculate the ratio of existing change gears as
follows:

No. of Teeth on Register Change Gear
No. of Teeth on Meter Register Base

Ratio =

3. Calculate the new change gear ratio required
by multiplying the ratio of existing change gears by
percent-of-meter accuracy determined in section 4-4a.

EXAMPLE:

_— . 42 Teeth
Existing Change Gear Ratio — 43 Testh = 976
Meter Accuracy = 95%

Corrected Change Gear Ratio = .976 x 1—3—%: 927

4. Select acombination of new change gears that
match the corrected change gear ratio. If stocked
change gears are not available, submit order for change
gears to your nearest Badger Meter representative or
the Industrial Products Division of Badger Meter, Inc.




NOTE: When ordering, give the serial
number of the turbo meter which is
stamped on the outlet flange of the meter.
Specify the meter size and accessory
device employed along with the number
of teeth and diameter on existing change
gears. Specify the corrected change gear
ratio.

5. Install the corrected change gears on the reg-
ister base and register spindles taking care that the
correct change gears are assembled to the appropriate
spindles (See Figure 4-1). Assemble the register to the
register base on the meter. Refer to section 4-7a for
instructions covering the proper method of installing
and meshing change gears. On meters with 76 Series
registers, provision for change gear adjustment is built
into the registers. See the applicable register IOM
manual for recalibrating instructions.

REGISTER
REGISTER BASE
O
] REGISTER
/ CHANGE GEAR
JAMA |
Ao S
REGISTER BASE \ R METER
ol OPERATING HEAD
NGE GEAR ASSEMBLY

Figure 4-1. Change Gear Location
Register Base and Register Assembly

NOTE: For instructions on removing and
installing the gear train assembly in the
new and old-style register bases, refer to
par. 4-8 which explains and illustrates the
difference between these two register
bases.

4-5. CALIBRATING 2" AND 3” METERS

Badger's 2” and 3” turbo meters with bronze and cast
iron housings are equipped with a bypass valve for
“minor” calibration adjustment in the field. Test the
meter’'s accuracy to determine if recalibration is
required. If the meter is out of calibration, proceed as
follows:

CALIBRATE METER

TURN VALVE

IVER
ON SIDE OF :
HOUSING

Figure 4-2. Calibrating 2” and 3" Turbo Meters

1. Remove the bypass cover nut with a wrench.

2. Using a wide-bladed screwdriver, loosen the
bypass salve lock ring.

-. Adjust the bypass valve with a screwdriver in
the following manner (See Figure 4-2):

a. To INCREASE registration, turn the slot in
the valve perpendicular to the axis of the meter (line of
flow). This will restrict the amount of volume flowing
through the bypass and increase flow through the
metering chamber.

b. To DECREASE registration, turn the slot in
the valve parallel to the axis of the meter. This will
increase liquid volume through the bypass and decrease
flow through the metering chamber.

NOTE: The total range of the bypass
adjustment occurs within a 90 degree or
quarter turn of the valve from the parallel,
inline position to the perpendicular posi-
tion, or vice versa. The total range of
adjustment is about four percent. Tested
and calibrated at the factory, the bypass
valve will be set at about 45° from the full
“open” or “closed” position. This setting
will allow for a +2% adjustment to recali-
brate the meter in the field.

4. With the valve turned to the desired bypass
setting, tighten the valve lock ring.

5. Install and tighten the bypass valve cover nut.

6. Retest the meter to confirm the accuracy of the
bypass adjustment. If the meter is still out of calibration,
repeat the procedure outlined above.




4-6. REGISTER BASE REPLACEMENT

Badger turbo meters can be serviced without remov-
ing the meters from the system. A typical service is
equipped with drain and piping valves. To inspect or
replace component parts of the head assembly, close
the upstream and downstream valves. If the installation
is equipped with an inlet and drain valve for flushing the
meter, open the drain valve to relieve pressure from
within the meter. However, if the meter piping is not
equipped with a drain valve, proceed as follows to
relieve pressure within the meter:

1. Do not remove the register base from the oper-
ating head assembly. The entire head assembly must be
removed as a complete unit (See Figure 4-3).

2. Loosen each of the head bolts about one and
one-half turns. Do not remove the bolts completely.

3. If the gasket-seal between the meter head and
the housing is not leaking at this time, pry the head
assembly loose with a screwdriver. To accomplish this,
insert the screwdriver from the outlet side of the head
assembly where the head and housing join together.

OPERATING
HEAD REGISTER BASE
ASSEMBLY

HEAD METER
GASKET HOUSING

Figure 4-3. Turbo Meters Serviced
Without Removal from the Line

CAUTION: Exercise precaution to make
certain that fluid does not spray from the
meter. The liquid spray' could contact
electrical equipment and create an electri-
cal hazard.

4. Allow the meter to drain and relieve internal
pressure.

5. When pressure is relieved, remove the head
bolts and shift the head assembly toward the outlet-end
of the meter to release the head-to-housing seal. Then
lift the entire head assembly from the housing and, at
the same time, tilt the operating head up to prevent the
rotor from falling off the rotor spindle.

NOTE: Rotors made of Kynar or Ryton are
furnished with two-pole or four-pole
magnets depending on the type of appli-
cation. Rotors with four-pole magnets are
used with Badger electronic transmitters.

6. When the operating head has been removed, ‘

lift the rotor out of the rotor cage and set it aside.
Remove the head gasket.

NOTE: A dummy cover plate is available to
close the meter in the line and continue
service while the operating head assem-
bly is being inspected or parts are being
replaced.

7. To remove the register base from the head
assembly, loosen the seal screw on the base with a
screwdriver. Rotate the base 45 degrees in either direc-
tion to release it from the bayonet lock detents on the
head assembly.

8. The register base retaining ring is accessible
through the rotor cage in the head assembly. With a
Truarc right-angle pliers #1549, expand and remove the
register retaining ring on the extension tube. When this
is accomplished, the register base can be removed from
the head assembly.

9. Toreinstall or replace the register base, repeat
the procedure above in reverse making sure that the
retaining ring has been reinstalled on the extension
tube.




NOTE: The head unit has a gasket bonded
to the periphery of the rotor cage. Depend-
ing on the chemical solution to be
metered, the gasket will be made of EPR,
Buna N or Viton A material. Reinserting
the head assembly into the meter housing
correctly will require compressing the
gasket slightly. This is done by tilting the
top of the register base on the head
toward the inlet side of the meter. The
meter head has a pilot diameter machined
into the cage at the gasket face. This pilot
diameter must extend through the hous-
ing gasket inner diameter and into the
housing bore. After lowering the head
assembly into the housing, move the
entire head assembly straight toward the
inlet side of the meter. The pilot diameter
must snap into the bore of the housing to
provide a tight seal.

10. With the head gasket aligned and the head
assembly properly positioned in the housing, reinstall
and tighten the head bolts (between 90-180 in.-Ibs. of
torque).

11. Close the flushing system drain valve. Open
the upstream valve partially, then open the downstream
valve slightly which will purge any air from the service
line. Then open both valves completely.

4-7. SERVICING

For periodic inspection or when operation of the turbo
meter indicates a need for servicing, refer to the follow-
ing paragraphs for instructions covering the removal,
inspection and installation of service parts and assem-
blies. Refer to the illustrated parts list, Figure 5-1, for
part numbers of replaceable components and the cor-
rect ordering information. Any service or repair proce-
dures that apply to a meter-mounted or free-standing
accessory are provided in the IOM instruction manual
pertaining to that device (also provided as a supplement
to this manual.) If satisfactory repair cannot be made,
contact the Industrial Products Division of Badger
Meter, Inc.

a. CHANGE GEAR REPLACEMENT

1. Replacing the change gear on the register base
spindle requires no gage to properly mesh this gear with
the register change gear. A shoulder-stop is built into
the spindle at the proper gear height thus eliminating
gear adjustment.

2. The change gear in the register should be
installed with the aid of a Badger change gear mesh
gage (P/N 21747) to ensure proper gear mesh. The pro-
cedure is as follows:

GEAR MESH GAGE METER-MOUNTED

PIN 21747 ACCESSORY
]
L2———  TOPOFSLOT
GEARHUB T

& SETSCREW

ACCESSORY

CHANGE GEAR GEARHUB & SETSCREW

CHANGE GEAR

FIXED GEAR POSITION —

REGISTER BASE GAGE NOT REQUIRED

Figure 4-4. Replacing Turbo Meter Change Gears
Register Base and Register (or Accessory)

(a) Place the bottom of the register on the top
edge of the gage (See Figure 4-4).

(b) Adjust the change gear on the register
spindle so that it rests against the “top” of the slot in
the gage. Holding the change gear in this position,
tighten the setscrew in the hub of the change gear.

NOTE: Install the change gears on the
spindles with the hub of the gears in the
“UP” position.

(c) Carefully install the register on the base
making sure that the gears fully mesh. Install and
tighten the register seal screws.

CAUTION: Take care not to bend the spin-
dles when installing the gears or reassem-
bling the register to the register base.




4-8. INSTRUCTIONS FOR REMOVING THE
GEAR TRAIN ASSEMBLY WITH MAGNET

The gear train assembly can be removed and replaced
without removing the turbo meter from the line and the
register base from the operating head assembly.

Two gear train assemblies are used with industrial
turbo meters. To find out what the gear train ratio is,
count the number of spindles (gear and pinions) that
protrude through the five mounting holes provided in
the top plate of the gear train assembly. If there are only
three spindles, the gear ratio is 366:1 and if there are five
spindles, the gear ratio is 1200:1.

1. Remove the register, transmitter or adapter
mounted on the register base. A screwdriver, pliers or
small box wrench can be used to remove the mounting
bolts (or screws) securing the accessory to the base.

2. Toremove the gear train from the register base
of molded plastic, use a small screwdriver and loosen
three screws and special washers located on the top
plate of the gear train assembly.

3. Turn each washer until the flat edge frees the
washer from the groove on the inside wall.

GROOVE
INWALL

SPECIAL
WASHER

Turbo meters with an aluminum register base have a
clip-type retainer ring to secure (or lock) the gear train
assembly in the base. Use a small screwdriver to release
the retainer ring from the groove in the wall adjacent to
the top plate of the gear train assembly.

4. Grip the change gear spindle and lift to remove
the gear train assembly with magnet from the register
base.

5. Remove the accessory change gear or coup-
ling from the gear train spindle. Before removing, note
the location of the change gear (or coupling) on the
spindle so that it can be reinstalled in the same location.

NOTE: A flat surface is provided at the top
of the spindle of the change gear assem-
bly so that the setscrew in the change
gear or coupling can be properly seated
and tightened to the spindle.

6. Gear train assemblies are packaged with the
magnet and spindle assembly disassembled from the
gear train assembly. Before assembling, carefully check
the spindle for minute'burrs on the threaded end of the
spindle. If there are burrs, use a crocus cloth and care-
fully remove them from the spindle. This will prevent
damage to the surface of the jewel bearing when insert-
ing the magnet spindle through the jewel-bushing in the
bottom plate of the gear train assembly. An “E” ring
should be mounted on the spindle. If missing, remove
the “E” ring from the replacement spindle and snap it
into the grooved collar near the threaded end of the
spindle.

Figure 4-5. Turn each washer to free it from the
groove on the inside wall.

RETAINER RING

GROOVE
INWALL

TOP PLATE SPINDLE MOUNTING HOLES

/ =
CHANGE GEA{ : \ \ LOWER PLATE

= JEWEL BUSHING

GROOVED COLLAR “E"RING

\MAGNET & SPINDLE ASSEMBLY

Figure 4-6. Release the retainer ring from the
groove to free the gear train assembly from the base.

Figure 4-7. Installing the magnet spindle assembly
to the gear train assembly.




SectionV
ILLUSTRATED PARTS LIST

PART DESCRIPTION

Retaining Ring, Straightening Vane
Straightening Vane Assy., Complete

Gasket, Head Assy., (Note 2)
Lock Washer, Rotor Spindle

Industrial
Head Assembly
Complete

1
2
3 | Housing, (Note 1)
4
5

6 | Nut, Hex., Rotor Spindle

7 | Meter Head, Machined (Note 2)
8 | Bolt, Hex., Meter Head

9 | Tetraseal, Meter Head Adapter

10 | Tetraseal, Meter Head (Note 1)

11 | Rotor & Spindle Assy. (Note 3)
12 | Nose Cone (Note 2)

13 | Bypass
14 | Lock Ring, Bypass
15 |“O” Ring, Bypass (Note 2)

16 | Nut, Bypass Cover
17 | Spacer, Register Base

18 | Retaining Ring, Register Base
‘ 19 | Register Base Assy. (Note 4)

4" and 6"
Meter Sizes

20 |Register Base Only

21 | Gear Train, Base Assy. (Note 4)

22 | Retaining Ring, Base Assy.

23 |Tetraseal, Base Assembly
24 | Change Gear, Adapter (Note 5)
25 | Change Gear, Accessory (Note 5)

26 |Setscrew, Change Gear
27 | Register, 258 (Note 6)
28 | Gasket, Register Hood
29 |Hood, Register, 258

30 |Lock Washer, Register, 258 ) ) X ) ; |
NOTE 1 Advise body material, flange rating (150 psi or 300 psi).

NOTE:

Select items 16, 21, 22 and
32 to be compatible with
metered fluid. Item 21 —
four-pole rotors used with
electronic transmitters.

31 |Screw, Register Cover, 258 NOTE2 Material will depend on corrosiveness of fluid being metered.

NOTE 3 Number of poles in magnet will depend on type of meter accessory.
32 [Meter Head Assy., Complete (Notes 2 & 6) NOTE 4 Gear train ratio is marked on plate of adapter (i.e. 1200:1 or 366:1).
33 | Straightening Vane (2” Only) NOTE5 Number of teeth and gear diameter is stamped on each gear.

NOTE 6 Advise size of meter and units of measure (i.e., gallons, m?, etc.).

Figure 5-1. 2",3",4" and 6” Turbo Meters
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WARRANTY

Badger warrants meters and parts manufactured by it and supplied
hereunder to be free from defects in materials and workmanship for
a period of 18 months from date of shipment or 12 months from
date of installation, whichever period shall be shorter. If within such
period any meters or parts shall be proved to Seller’s satisfaction to
be defective, such meters or parts shall be repaired or replaced at
Seller’s option. Seller’s obligation hereunder shall be limited to such
repair and replacement and shall be conditioned upon Seller's
receiving written notice of any alleged defect within 10 days after
its discovery and, at Seller’s option, return of such meters or parts
to Seller f.0.b. its factory. THE FOREGOING WARRANTY IS EXCLU-
SIVE AND IN LIEU OF ALL OTHER EXPRESS OR IMPLIED WAR-
RANTIES WHATSOEVER INCLUDING BUT NOT LIMITED TO
IMPLIED WARRANTIES (EXCEPT OF TITLE) OF MERCHANTABIL-
ITY AND FITNESS FOR A PARTICULAR PURPOSE. Badger shall
not be liable for any defects attributable to acts or omissions of
others after shipment, nor any consequential, incidental or contin-
gent damage whatsoever.

NUCLEAR DISCLAIMER

Equipment sold by Badger Meter, Inc. is not intended for use in
connection with any nuclear facility or activity unless covered by a
specific quotation where the conditions of such usage will be
detailed. If equipment is used in a nuclear facility or activity without
a supporting quotation, Badger Meter disclaims all liability for any
damage, injury or contamination, and the buyer shall indemnify and
hold Badger Meter, its officers, agents, employees, successors,
assigns and customers, whether direct or indirect, harmless from
and against any and all losses, damages or expenses of whatever
form or nature (including attorneys’ fees and other costs of defend-
ing any action) which they, or any of them, may sustain or incur,
whether as a result of breach of contract, warranty, tort (including
negligence), strict liability or other theories of law, by reason of
such use.

IT 1S HEREBY CERTIFIED THAT THE (MATERIAL)
(EQUIPMENT) SHOWN AND MARKED IN THIS SUBMITTAL,
SHOP DRAWINGS, CATALOG CUT (S), ETC., AND
APPROVED/PROPOSED TO BE INCORPORATED INTO

CONTRACT NUMBER.BL‘(K'S IN COMPLIANCE
\/ITH THE CONTRACT DRAWINGS AND SPECIFICATIONS
AND CAN BE INSTALLED IN THE ALLOCATED SPACE,

ANDIS________ APPROVED FORUSE/

SUBMITTED FOR GOVERNMENT APPROVAL _______
APPROVED FOR USE SUBJECT TO GOVERNMENT
APPROVAL OF SPECIFIC DEVIATION.

AUTHORIZED REVIEWER______
DATE

r
=

e /

All rights reserved. All data subject to change without notice.
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4545 W. Brown Deer Road, P.O. Box 23099, Milwaukee, W| 53223

INSTALLATION
OPERATION AND
MAINTENANCE
MANUAL

BadgerMeter,Inc. Industrial Products Division




SCOPE OF THE MANUAL

This manual provides information pertaining to the in-
stallation, operation and maintenance of Badger Series 76,
Models AR and SR Meter Registers. Before attempting
installation, operation or maintenance, read the instructions
presented to become familiar with the procedures involved.
Retain the manual in a readily accessible location for future
reference.

/
CHANGESIN THE MANUAL
Changes or’additions to the manual are covered by a
“CHANGE NOTICE" form that is supplied with the manual
when applicable. The “"CHANGE NOTICE" will explain any
differences between the register received and the registers
covered in this manual.

Table 1-1. Technical Specifications

DIAL
D1 [o10:] eyt T e gl S MnG IR S o A i RO
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TOTALIZER COUNTER

N DO e e i e sidiie s R A B R e s
EUSBIAY oo 05 & 56 i s i wums o B8re wTomes o ims o o e« sosmrn e

UNPE v o s v et S R S

MODEL AR —

AUTOMATIC REGISTER
Accuracy and repeatability ........................
T i S A S I L A
Switch and relay contactrating.....................
Motor and relay (one of the ratings listed) . . ..........

MODEL SR —

SIGNAL REGISTER
Accuracy and repeatability ........................
L i e B Lo b g b e Gl B S S

Mechanical 2-pin direct coupling (Adapter must be used
for magnetic drive meters)

4 holes equidistant on 3.665 in. diameter circle

8-7/8 in.
7-1/21in.
7-1/2in. SR
6-3/4 in. AR
8 Ibs.

250°F, with proper adapter

5-3/4 in.
White on black

Non-resettable
Six-digit (to 999,999)
5/32 in. high — white on black

10 increments each equal to 1/10 of last totalizer digit

Moistureproof and dustproof
NEMA-4, foam molded polycarbonate, glass filled
Clear polycarbonate

Signal within % 2% of dial capacity

Two, nickel-plated outer reset and red inner reading
7 amps, 125-250 vac

24 vac, 60 Hz, 20 rph

110 vac, 60 Hz, 20 rph

110 vac, 60 Hz, 4 rph

220 vac, 50 Hz, 20 rph

Signal within = 1% of outer circle

Two, nickel-plated inner and red outer

7 amps, 110 or 220 vac, 1/8 hp at 110 vac, 1/4 hp at 220
vac, 1/2 amp at 125 vdc, 1/4 amp at 250 vdc




r %
Gallons
00006070

AR Register

SR Register

Figure 1-1.

Section |
GENERAL INFORMATION

1-1. GENERAL DESCRIPTION

The Badger Model AR Automatic Reset Register and
Model SR Signal Register are designed primarily to control
the regeneration cycle of water softeners. (See Figure 1-1.)
Models AR and SR employ electrical switching to provide
the signal for external control, and both are equipped with a
6-digit non-reset totalizer. The basic configuration and
mounting of the instruments is the same. The registers are
available in a wide range of dial capacities and units of mea-
surement.

The Model AR is an automatic reset unit for repetition of
the same preset metered cycle. The instrument may be
preset to any quantity within the dial capacity by positioning
the nickel-plated outer reset pointer. The housing must be
removed to preset. The red pointer indicates the amount of
liquid remaining to be delivered. At the end of a cycle when
the red delivery pointer reaches zero, the motor-driven reset
pointer is turned one complete revolution to return the red
pointer to the preset point in readiness for the next cycle.
End of cycle and reset switching are cam actuated. The AR
can be automatically reset any time prior to the completion
of the cycle by an external momentary contact.

The Model SR is a manual preset register with two
pointers. The pointers are preset with the control knob on

the front of the unit. When both pointers reach zero, the
internal cam-actuated microswitch closes to provide the
control signal.

External electrical connections are made to the rear of
the instrument. The housings are easily removed for internal
access required for wiring, gear changes, settings and
adjustments.

1-2. INSTRUMENT CONFIGURATIONS

The Model AR is available with an internal relay for use in
multiple register systems. The relay may be connected into
the control circuit to lock out one register reset motor until a
second register regeneration cycle is completed.

1-3. APPLICATIONS

The Model AR and SR Registers are well suited for control
of industrial water softener installations, whether single
manual regeneration or multiple automatic regeneration. All
Series 76 registers can be used interchangeably on Badger
disc, oscillating piston, turbine, turbo and propeller meters,
both mechanical and magnetic drive. These registers are
ideal replacements for older similar registers.



Section |
INSTALLATION

2-1. UNPACKING AND INSPECTION

The Model Series 76 Registers are shipped to the
customer in a special shipping container to avoid damage
during transit. Upon receipt of the instrument, perform the
following unpacking and inspection procedures:

NOTE

If damage to the shipping container is evi-
dent upon receipt of the instrument, request
a representative of the carrier to be present
when the instrument is unpacked.

a. Carefully open the shipping container, following any
instructions that may be marked on the container. Remove
all cushioning material surrounding the instrument and
carefully lift the instrument from the container. Retain the
container and all cushioning material for possible use in
storage or reshipment.

b. Check the contents of the shipping container against
the packing list to verify that all equipment has been
received.

c. Visually inspect the instrument for physical damage
such as dents, scratches, loose or broken parts or any other
signs of physical damage that may have occurred during
shipment.

NOTE

If damage is found, request an inspection by
the carrier's agent within 48 hours of deliv-
ery. Then file a claim with the carrier. A claim
for equipment damaged in transit is the re-
sponsibility of the customer.

2-2. INSTALLING THE REGISTER

NOTE

Installation of the register in areas of high
temperature or severe vibration should be
avoided. When used on oscillating piston
meters, turbine meters and SOT meters with
flow temperatures over 140°F, use finned
mounting adapter to dissipate heat. Use P/N
31278-1 for oscillating piston meters and P/N
31728 for SOT and turbine meters.

a. MOUNTING THE REGISTER. (See Figure 2-1.) The
register mount will fit a 3/4 inch hood base. The instrument
is mounted with four or two 1/4-20 screws. The mounting
holes on existing meters may have to be drilled to 17/64 inch
dia. to accept the 1/4 inch screws.

1. Remove the existing register if meter is so
equipped.

2. Check the mounting holes on meter. Re-drill to
17164 inch to accept 1/4 inch screws if necessary.

3. Check the position and alignment of pin drive
coupling. Surface A must be 3/32"" to 1/8"’ below Surface B
(See Figure 2-1). Be sure to tighten the set screw after
adjustment.

4. Place the square section gasket in the mounting set.

5. Align the drive holes in the base of register with
the drive coupling pins as closely as possible. Carefully
position the register on the meter mount or magnetic drive
adapter so the drive pins engage. Rotate the register to align
the mounting holes and position the register as desired.

6. Install 1/4-20 mounting screws to secure the
register.

b. ELECTRICAL CONNECTIONS. All electrical (power
and signal) connections to a register are made to a terminal
strip located inside the instrument enclosure. Remove the
four housing cover screws in the base and lift off the cover
to gain access. Caution must be exercised in cover removal
to avoid bending the pointers. When the screws are
removed, lift the cover in a slightly forward motion. It is
recommended that flexible conduit be used for a distance of
at least 2 feet from the register to allow access to the meter.

o T A
@@ =] ]
TN

GASKET — \

REGISTER

DRIVE
COUPLING

SURFACE A

SURFACE B

ADAPTER

Figure 2-1. Register Mounting
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BK RESET SW.RR  GN
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Figure 2-2. Internal Wiring Diagram — Model AR with
Relay

ARC with relay to AR with relay — NO CHANGE

ARC less relay to AR less relay:

SO0 OOV o
JoloTuloTo e
QOO0 owernion
200 e

S -O© +O oweatLeto24v)
2200 s

EA-H to SR:

Figure 2-5. Wiring Changes for Register Replacement

The basic internal wiring diagrams are shown in Figures
2-2 thru 2-4. If additional information or assistance is
required to make a specific installation, contact Badger
Meter, Inc., Flow Products Division, Industrial Sales
Department, or the local representative. Make sure that all
wiring to the instrument (both power and signal) conforms
with the local electrical code.

BK

RESET MOTOR

RESET SW. RR.

MOTOR

BK

SIGNAL
SW. FRT.

Y
i'l
— POWER

Figure 2-3. Internal Wiring Diagram — Model AR less
Relay

SIGNAL SWITCH NC.

SWITCHES
SHOWN WITH
POINTERS IN
ZERO POSITION

POWER

Figure 2-4. Internal Wiring Diagram — Model SR

2-3. PERFORMANCE CHECK

Although the registers are factory adjusted for switch
actuation and pointer alignment, it is advisable to check the
operation of a register before actual use. For AR registers
the reset pointer is set at 50 per cent of the scale. The user
may require a different operating point. Complete
adjustment and test information is given in Section V.

2-4. REGISTER REPLACEMENT

Model AR and SR registers can be used to replace Model
ARC, EA-H and EA-L registers. The necessary wiring
changes are shown in Figure 2-5.

Section Il
OPERATION

3-1. CONTROLS AND INDICATORS

a. CONTROL KNOB. The single control knob for Register
SR is used to preset the desired flow quantity as indicated by
the pointers. Pushing the knob in and turning
counterclockwise moves the pointers to the desired batch
quantity. The inner pointer moves one graduation for each

complete revolution of the outer pointer.

b. DIALS. The 5-3/4 inch dial is calibrated in units of
measure marked on the dial face. The small test circle is
marked with 10 divisions. One revolution of the test circle
pointer is equivalent to one digit change on the lowest (right
side) position of the totalizer.



3-2. OPERATING PROCEDURE — SR REGISTER

At the end of a flow cycle the pointers will both be at zero.
To preset the unit, proceed as follows:

a. Push in the control knob which will engage the
coupling on the preset shaft with the register gear train.

b. Turn the knob counterclockwise to the desired quan-
tity as indicated by the pointers. Release the knob. Spring
tension will return the knob to the out position.

c. The register will start when flow starts and continue to
indicate the remaining quantity until the pointers reach zero
at the end of the cycle. At this time the signal switch opens
or closes to operate external alarms or functions. The
pointers move counterclockwise during operation.

d. After regeneration preset the register as described
above.

3-3. OPERATING PROCEDURE — AR REGISTER

To preset the register, remove housing cover and
proceed as follows:

a. Rotate the reset pointer until it picks up the red
pointer and continue until the switch arm drops into the
notch in the motor cam.

b. Loosen two screws in the reset pointer hub and posi-
tion both pointers to the desired preset quantity. Be sure the
motor cam remains stationary during pointer positioning.

c. Tighten the reset pointer hub screws.

d. Run the register through one cycle to check preset.
The instrument must stop with both pointers at the preset
position.

3-4. OPERATOR EMERGENCY MAINTENANCE

If the register does not start or stops prematurely, check
the power source. If the power source checks out, the regis-
ter may require adjustment. Refer to troubleshooting data
and adjustment procedures in Section V.

If a register fails to stop at zero, turn off the power to the
instrument. Investigate the cause of malfunction (Section V).

Section IV
PRINCIPLES OF OPERATION

4-1. GENERAL

Whenever there is liquid flow, the movement of the
meter's measuring element is coupled to the register and
transferred to the indicating pointers and totalizer through a
gear train. The exact makeup of the gear train is determined
by the dial capacity, unit of measure and meter application.
Each instrument incorporates a set of change gears which
allows some variation in overall gear train ratio to compen-
sate for differences in liquids and conditions.

In an automatic system the end of cycle or zero point
signal is used to start the regeneration cycle. The switch is
cam actuated off the pointer shaft(s). The actuation of the
switch(es) and position of the pointer(s) are adjustable to
permit exact correlation between the pointers and switch
action.

4-2. MODEL SR

A coupling is mounted on the control knob shaft. With the
knob in, the coupling engages the gear train and allows the
pointers to be moved when the knob is rotated.

Initially with the register at zero, the signal switch is on
the low part of the pointer cams. In this position the signal
switch (normally open contacts) is open. When the pointers
are moved off zero to preset, the cams rotate so that the
signal switch is on the high part of the cams and the signal
switch (normally open contacts) is closed. When flow starts,
the register continues to run toward zero until both pointer
cams reach the initial position to reverse the switch mode.

4-3. MODEL AR (See Figure 4-1)

The Model AR employs two tandem cams to actuate the
signal switch and reset motor switch. The front signal cam is

mounted on the delivery (red) pointer shaft; the rear motor
switch on the reset motor-pointer shaft. Both cams contact
the common pivoting switch arm which actuates the
switches. Each switch is mounted independently on
adjustable brackets to allow separate adjustment. The
switch arm is latched or unlatched by a spring-loaded paw!
as controlled by the cams.

PAWL
SPRING

SWITCHES

MOTOR
ADJUSTING s
SCREWS
SIGNAL
CAM

SWITCH
ARM ARM

MOUNTING

Figure 4-1. Model AR Switch Mechanism
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At the end of the preset cycle, the switch arm is at rest in
the notch or low point of the motor cam. Both the reset
motor switch and signal switch are open. The pawl is con-
tacting the outer edge of the switch arm as shown in
Figure 4-1.

When flow starts, the red pointer and signal cam are
driven around until the high point of the signal cam moves
the switch arm to close the switches at zero. This allows the
pawl to engage the notch in the switch arm to lock the
switches in close position. The reset motor ‘is energized
through the motor switch and drives the reset pointer and
reset motor cam. The signal switch closure is used to start
the regeneration cycle either directly or through a relay and

external circuitry provided by the water conditioning equip-
ment manufacturer.

The motor cam continues to rotate and the reset pointer
picks up the red delivery pointer to return to the preset
position. As the cam nears the end of its full revolution, the
pin on the motor cam pushes the pawl out to unlatch the
switch arm but the switch arm is on the high part of the
motor cam so the switches remain closed.

When the notch in the motor cam reaches the switch
arm, the arm drops into the notch and opens the switches.
This stops the reset motor and interrupts the regeneration
signal. The register is now ready for another cycle.

Section V
MAINTENANCE

5-1. GENERAL

This section of the manual provides information
pertaining to maintenance of the registers. The information
consists of preventive maintenance, troubleshooting and
corrective maintenance procedures.

NOTE

Maintenance of the registers requires ade-
quate test equipment as well as personnel
experienced in the checkout and repair of
electro-mechanical equipment.

5-2. MAINTENANCE EQUIPMENT

The test equipment and tools required for checkout and
maintenance of the registers are listed below. Besides those
items listed, the only other maintenance equipment required
is the usual complement of hand tools used by service
technicians.

a. Voltmeter or test lamp for continuity checks and tests.

5-3. PREVENTIVE MAINTENANCE

The purpose of preventive maintenance for the registers
is to ensure efficient, trouble-free operation and to discover
and correct conditions that can result in damage or
instrument failure. Perform the following preventive mainte-
nance procedures on a routine basis.

a. CLEANING. Clean all dust, dirt, moisture or grease
from the front panel and housing of the instrument. Use a

" clean cloth dampened with detergent and water. Wipe dry

with a clean cloth.

b. INSPECTION. Visually inspect the instrument for
breaks, cuts, wear or deterioration in the power intercon-
necting wiring and signal wiring. Replace any defective
wiring.

NOTE

The operator should always note any erratic
indications and unusual noises. These are
cause for instrument checkout.

c. LUBRICATION. Apply a soft grease such as Lubriplate
sparingly to the following points every 6 months.

1. Drive bevel gears.
2. Reset shaft (SR only).

5-4. TROUBLESHOOTING

Should a register fail to operate properly, the first step in
troubleshooting the instrument is to try to localize the mal-
function to a component. The trouble symptoms listed in the
troubleshooting chart, Tables 5-1 and 5-2, will aid in deter-
mining and locating the difficulty. The chart lists possible
troubles, probable causes and remedies. Use the wiring .
diagrams in Section Il as a further aid in isolating the fault.

5-5. ADJUSTMENTS — MODEL SR

a. SIGNAL SWITCH, SECOND STAGE
Use a test light or an ohmmeter with the power off. Connect
to the common and normally-open signal switch terminals.
See Figure 5-1.
1. Loosen the switch bracket locking screw slightly
with an offset screwdriver.

2. With an Allen wrench, loosen the setscrew in the
high-speed cam.

3. By hand, rotate the high-speed cam to position the
switch roller in the drop-off zone of the cam.

4. Rotate the low-speed cam (by hand) to position the
switch roller in the center of the drop-off zone of this cam.

5. Rotate the high-speed cam until the switch roller
is on the drop-off point of the cam. Tighten the setscrew in
the high-speed cam.



SWITCH BRACKET

NORMALLY OPEN
CONTACT TERMINAL

COMMON CONTACT
TERMINAL

LOCKING SCREW

ADJUSTING
SCREW

SWITCH ROLLER

LOW-SPEED
CAM(INNERT —™
POINTER)

\ HIGH-SPEED
CAM (OUTER

POINTER)

Figure 5-1. Signal Switch Adjustment
(Positioning Roller on Cams)

6. Slowly advance the adjusting screw while slowly
turning the register's reset knob to rotate the high-speed
cam until only one signal is received during two revolutions
of the high-speed cam past the trip point.

NOTE

To obtain proper cam adjustment, carefully
observe the movement of the switch roller.
When the high-speed cam completes one
revolution before shut-off, the switch roller
must lower into the drop-off zone of the low-
speed cam to activate an electrical signal.

7. Tighten the switch bracket locking screw.

8. Recheck cam adjustments by rotating the cams
(turn the reset knob) until drop-off points are aligned. The
switch roller must be positioned in the center of the low-

speed drop-off zone.

9. Recheck operation.

b. POINTER POSITION. At the end of a metering cycle
with the signal switch closed, the red pointer must be on
zero. If necessary, loosen the screw on the hub and reposi-
tion pointer. Tighten screw after adjustment.

5-6. ADJUSTMENTS — MODEL AR

a. SWITCH ARM PAWL. The pawl may require adjust-
ment if the switch arm does not latch.

1. Set the pawl spring tension as shown in Figure
5-2, View A.

2. Bend the pawl tab to obtain latch clearance as
shown in Figure 5-2, Views B and C.

3. Rotate the reset pointer so it picks up the red
pointer and continues until the switch arm drops into the
notch in the motor (rear) cam.

4. Rotate the red pointer (and cam) and observe
latching of the switch arm by the pawl. As the high point of
the signal cam passes the switch arm, the pawl must
engage the notch of the switch arm and latch the arm. (See
Figure 5-2, View B.) The switch arm must remain latched
when the high point of signal cam is past the switch arm.

b. SIGNAL AND MOTOR SWITCHES. (See Figure 5-3.)

1. Slightly loosen three switch mounting arm locking
SCrews.

2. Rotate the register drive if necessary to set the
high part of the motor cam (rear) on the switch arm.

3. Back off both adjusting screws so that the signal
and motor switches are open (normally-open contacts).

4. Advance the motor switch (rear) adjusting screw
until the motor switch closes. Then advance the adjusting
screw 1-1/3 turns for proper overtravel.

5. Advance the signal switch (front) adjusting screw
until the signal switch closes. Then advance the adjusting
screw 1 turn for proper overtravel.

6. Tighten the switch mounting bracket locking
screws.

BEND THIS TAB

ADJUSTMENTS s

TO MAKE X2

TO INSURE PROPER
SPRING FORCE, PUSH
PAWL ASSEMBLY
UNTIL IT TOUCHES
POST, THEN RELEASE

.005 MIN. WHEN
CAM IS AT ITS
HIGHEST POINT

AS SHOWN

PAWL

SWITCH —

ARM

VIEW A

.025 (ABOUT HALF
THE THICKNESS OF
THE TAB)’

SIGNAL O
CAM

VIEW B VIEW C

Figure 5-2.

AR Pawl Adjustment
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LOCKING
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Figure 5-3. AR Switch Adjustment

c. DELIVERY POINTER (RED).

1. Rotate the reset pointer counterclockwise until
the switch arm drops into the notch in the motor cam.

2. Rotate the red delivery pointer counterclockwise
until the motor (rear) switch closes. With this cam position
the red pointer should be at zero on the dial. If it is not,
remove reset pointer and hub. Loosen the pointer lock
screw, set the pointer on zero and tighten the lock screw.
Do not move the signal cam during pointer position adjust-
ment. Replace reset pointer and adjust to preset position.

d. PRESETTING. Refer to paragraph 3-3.

5-7. CHANGE GEARS

Due to differences in fluid viscosity, specific gravity,
temperature, et cetera, the register may not be indicating
the correct flow quantity. If this occurs, proceed as follows:

a. Determine the exact register reading for the corres-
ponding quantity of product delivered. Measure quantity
exactly.

b. Check the number of teeth on the driven and driver
change gears on the rear of the gear plate (See Figure 5-4).
The gears are stamped with the number of teeth.

LOCK SCREW

DRIVEN
GEAR GEAR

DRIVER

Figure 5-4. Change Gears

c. Notify the Flow Products Division of Badger Meter of
the data in a and b above. Badger Meter engineering will
advise you of required changes to be made.

d. To adjust or interchange the gears, loosen the lock
screw and pivot the driven gear away. Replace the change
gears if required. Align the gear teeth and setscrews. Swing
the driven gear until it meshes with the driver gear and
tighten the lock screw.

NOTE

Be sure gear teeth mesh fully without any
tightness.

5-8. PERFORMANCE CHECK — MODEL AR

To test for proper actuation and relay operation (if so
equipped), perform an operational performance check. A
set of test lights should be used. Different color lamps with
corresponding color test leads are suggested for simplicity.

Connect the power source per unit rating with an external
switch to the terminals as shown on the applicable wiring
diagram in Section Il. The external power switch must be
open.

a. MODEL AR WITH RELAY (Normally-Open)
1. Connect test lights to the terminal strip as follows:

Test Light No. 1 — to terminals 2 and 3

Test Light No. 2 — to terminals 4 and 6

Test Light No. 3 — to terminals 5 and 6

Test Light No. 4 — to terminal 3 and the normally-
closed terminal of the reset motor switch (rear
switch — unconnected terminal).

2. Rotate the pointers to the preset position where
the switch arm drops into the notch of motor cam.

3. Turn on the power. As the power is turned on the
test lights No. 3 and No. 4 must light up.

4. Turn the red pointer counterclockwise to a posi-
tion close to zero on the dial.

5. Slowly advance the red pointer further by rotating
the register drive shaft. As the red pointer reaches zero the
test light No. 4 will go out and the reset motor will start. Do
not rotate any further.

6. The motor will turn the motor cam and raise the
switch arm until it rides on the O.D. of the motor cam. This
will close the front or signal switch and energize the relay.
Test light No. 3 will go out and test lights No. 1 and No. 2 will
light simultaneously.

NOTE

Test light No. 4 must go out when the red
pointer indicates zero on the dial and before
test light No. 3 goes out.

7. The reset pointer (nickel-plated) will pick up the
delivery pointer (red) and reset it to the preset position and
turn the motor off. This completes the cycle and the test.

b. MODEL AR LESS RELAY (Normally-Open Signal
Switch).



1. Connect test lights to the terminal strip as follows:
Test Light No. 1 — to terminals 1 and 2

Test Light No. 2 — to terminal 1 and the normally-
closed terminal of the reset motor switch (rear
switch — unconnected terminal).

2. Rotate the pointers to the preset position where
the switch arm drops into the notch of motor cam.

3. Turn on the power. As the power is turned on the
test light No. 2 must light up.

4, Turn the red pointer counterclockwise to a
position close to zero on the dial.

5. Slowly advance the red pointer further by rotating
the register drive shaft. As the red pointer reaches zero the
test light No. 2 will go out and the reset motor will start. Do
not rotate any further.

6. The motor will turn the motor cam and raise the
switch arm until it rides on the O.D. of the switch cam. This

will close the front or signal switch and test light No. 1 will
light up.

NOTE

Test light No. 2 must go out when the red
pointer indicates zero on the dial and before
the test light No. 1 lights up.

7. The reset pointer (nickel-plated) will pick up the
delivery pointer (red) and reset it to the preset position and
turn the motor off. This completes the cycle and the test.

5-9. PARTS REPLACEMENT

Normal parts replacement includes the microswitches,
relay, and possibly gears or cams which are worn. Mounting
of these parts is shown in the exploded views in Section VI.
Refer to Section VI for parts replacement listings and
ordering information.

Table 5-1. Model AR Troubleshooting Chart

NOTE

Since the AR register is usually a part of a larger control system not supplied by Badger Meter, Inc., it is necessary that
the system is checked to be sure it is installed properly and wired in accordance with the manufacturer’s
recommendations before changing any adjustments or troubleshooting is done on the AR register.

POSSIBLE TROUBLE

PROBABLE CAUSE

REMEDY

Pointers do not return to proper
preset.

Register does not stop at zero.

Register does not stop.

Register does not reset.

Delivery pointer does not
move.

. Loose reset pointer screws.

. Malfunctioning or faulty motor

switch.

. Loose delivery pointer screw.

. Malfunctioning or faulty signal

switch.

. Malfunctioning motor switch.

. Faulty motor switch.

. Loose motor cam.

. Broken pawl spring.

. Faulty reset motor.

. Loose gear.

. Re-adjust preset and tighten

SCrews.

. Check switch actuation and

mounting. Adjust if required.
Replace if defective.

. Re-adjust position of pointer.

. Check switch actuation and

mounting. Adjust if required.
Refer to para. 5-6 a.

. Check switch actuation. Re-

adjust if required. Refer to
para. 5-6 a.

. Check operation of switch.

Replace if defective.

. Secure motor cam. Re-adjust.

. Replace spring and adjust

pawl.

. Replace motor.

. Check setscrews in gears for

looseness. Tighten.




Table 5-2. Model SR Troubleshooting Chart

POSSIBLE TROUBLE

PROBABLE CAUSE

REMEDY

Switch does not close or open.
switch.

Register pointer(s) do not move. 1. Loose gear.

1. Malfunctioning or faulty signal

1. Check switch actuation and
mounting. Adjust if required. Re-
place if defective.

1. Check setscrews on gears for
looseness. Tighten.

For other malfunctions of the system check external equipment as recommended by the manufacturer.

Section VI
ILLUSTRATED PARTS LIST

6-1. PART LOCATION ILLUSTRATIONS

The location and identification of the assemblies and
parts comprising Models AR and SR are shown on the
exploded view illustrations. Each assembly or part shown on
the illustrations is identified by an index number that is
cross-referenced to an associated parts list.

6-2. PARTS LISTS

The parts lists consist of columnar lists of the assemblies
and parts that are shown in the part location illustrations and
provide the following information for each item listed.

a. FIGURE AND INDEX NUMBER.
b. PART NUMBER.
c. DESCRIPTION.

6-3. ORDERING INFORMATION

Order replaceable parts for applicable register through
the local Badger Meter Sales Representative or directly
from the Industrial Sales Department, Flow Products
Division of Badger Meter, Inc. (address on title page). When
placing an order, provide the following information:

a. Complete name plate data.

b. Dial capacity and number of fixed digits behind the
totalizer.

c. Complete description of the assembly or parts
required.

d. Part number of the item as indicated in the parts list.
e. Quantity of parts required.

f. A purchase order number and exact return and billing
address.

s 1
J~ Spec. data
Model - Model
Part No. —~ Part No.

Manufactured by
Badger Meter, Inc.

Milwaukee,Wisconsin 53223




Figure 6-1. Model AR Front Plate



FIG. 6-1

ITEM NO. PART NO. DESCRIPTION
1 56599-00300 Dial — 100 Gal. Capacity
1 56599-00400 Dial — 200 Gal. Capacity
1 56599-00500 Dial — 500 Gal. Capacity
2 56948-00100 Delivery Pointer Hub Assy.
3 24349-00000 Delivery Pointer
4 20454-00000 Lockwasher #3
5 55090-08600 Pan Head Screw — 3-48 x 3/16
6 56949-00100 Preset Pointer Assembly
4 21451-00000 Set Screw — 4-48 x 1/8
8 30089-00000 Preset Pointer Hub
9 30090-00000 Pointer Retainer Plate
10 33319-00000 Pointer
11 31820-00000 Pan Head Screw — 2-32 x 5/16
12 55293-00300 Lockwasher
13 21700-00000 Spacer Post
14 56678-00300 Front Plate Assembly
15 55109-16700 Round Head Screw — 6-32 x 3
16 55294-00700 Lockwasher #6
17 31820-00400 Flat Head Screw — 2-32 x 3/8
18 56664-00100 Terminal Mounting Bracket
19 31898-00800 Marker Strip, 8-Term. AR w/Relay
19 31898-00900 Marker Strip, 6-Term. AR less/Relay
20 22800-01800 Terminal Strip, 8-Term. AR w/Relay
20 22800-01700 Terminal Strip, 6-Term. AR less/Relay
21 55090-17200 Pan Head Screw — 6-32x 1/2
22 56630-00100 Spindle and Cam Assembly
23 56950-00100 Totalizer Assembly
24 56600-00500 1000 Capacity Label x 10
24 56600-00500 2000 Capacity Label x 10
24 56600-00500 5000 Capacity Label x 10
24 56600-00600 10M Capacity Label x 100
24 56600-00600 20M Capacity Label x 100
24 56600-00600 50M Capacity Label x 100
24 56600-00700 100M Capacity Label x 1000
24 56600-00700 200M Capacity Label x 1000
24 56600-00700 300M Capacity Label x 1000
24 56600-00800 1000M Capacity Labe! x 10,000
24 56600-00800 2000M Capacity Label x 10,000
24 56600-00800 5000M Capacity Label x 10,000
24 56600-00900 10,000M Capacity Label x 100M
25 56600-00200 Label — Liters
25 56600-00300 Label — M3
25 56600-01400 Label — Imp. Gallons
25 56600-01000 100 Test Circle Label — 00
25 56600-01100 1000 Test Circle Label — 000
26 56600-01500 .1 Test Circle Label — X .1
26 56600-01600 Blank Label
27 55109-08600 Round Head Screw — 3-48 x 3/16

1



(Gearing Details Shown on Page 14) 57

Housing for Model AR and SR

Figure 6-2. Model AR Back Plate
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FIG. 6-2 FIG. 6-2
ITEM NO. PART NO. DESCRIPTION ITEM NO. PART NO. DESCRIPTION
1 56679-00300 Back Plate Assembly 32 22562-01300 Flat Washer
2 20454-00000 Lockwasher No. 3 33 55292-00500 Lock Washer No. 4 Int. Teeth
3 55090-08600 Rd. Head Screw — 3-48 x 3/16 34 56656-00100 Post, Pivot Switch Arm
4 24579-00100 Insulation 35 24580-00100 Switch Arm
5 55089-12600 Pan Head Screw — 4-40 x 1-3/8 36 55230-16500 Set Screw No. 6-32 x 1/8
6 55089-12200 Pan Head Screw — 4-40 x 7/8 37 24336-00000 Moter Cam Assembly
7 56639-00100 Switch Retaining Plate 38 56660-00100 | Clutch and Gear Assembly
8 55283-00700 Lockwasher No. 6 39 56648-00100 Shaft, Delivery Pointer
9 55002-03400 Hex Nut No. 6 40 56652-00100 Spindle No. 7 — Preset Pointer
10 23983-02800 Spacer 41 20398-00000 Miter Gear
11 55270-00500 Lockwasher 42 56634-00100 Drive Spindle
12 55046-11400 Pan Head Screw — 4-40 x 1/4 43 55230-16500 Set Screw No. 6-32 x 1/8
13 24335-00000 Motor — 110V, 60 Hz., 20 rph
44 56649-00100 Input Spindle
13 24335-00100 Motor — 24V, 60 Hz., 20 rph 45 56670-00100 Gear and Pinion Assy. Style A& B
13 24335-00200 Motor — 220V, 50 Hz., 20 rph 46 56960-00400 Gear & Spindle Assy. Style A,B,C, & D
13 24335-00300 Motor — 110V, 60 Hz., 4 rph 47 56959-00500 Gear & Spindle Assy. Style A
14 55109-11300 Rd. Head Screw — 4-40 x 3/16
48 56670-00500 Style A Gear and Hub Assembly
*15 1065-00000 Set Screw 49 56676-00100 Style A Gear and Pinion Assy.
*16 32652-00000 Change Gear — Spec. No. Teeth 50 56955-00100 Style A Gear & Spindle Assy.
17 56966-00100 AR Relay w/Wire Harness, 110V 51 22562-01200 Flat Washer
17 56966-00200 AR Relay w/Wire Harness, 220 V
52 34780-00100 Gear — 20 Teeth
17 56966-00300 AR Relay w/Wire Harness, 24 V 53 55230-11300 Set Screw — 4-40 x 3/16
17 53841-00100 Wire Harness, AR less Relay 54 56564-00100 Housing
18 £6867-00100 Adjusting Plate 55 22559-01600 Tetraseal
19 56673-00100 Change Gear Spindle Assy.
56 56563-00100 Lens and Bezel
20 31239-00100 Spacer — .109 Long 57 55068-27400 Flat Head Screw — 1/4-20 x 3/8
21 24574-00100 Switch 58 22559-04200 Tetraseal
22 56654-00100 Switch Adj. Bracket — Short 59 56750-00100 Base
23 56655-00100 Switch Adj. Bracket — Long
60 55030-11800 Hex Capscrew — 1/4-20 x 1-3/4
24 55046-12300 Fil. Head Screw — 4-40 x 5/8 61 55109-19700 Round Head Screw — 8-32 x 3/8
25 55002-03200 Hex Nut — 4-40 62 55294-00800 Lockwasher No. 8
26 55089-11800 Pan Head Screw — 4-40 x 1/2 63 56646-00200 Coupling — Upper
27 22602-00900 Spring
64 56646-00300 OP Meters Coupling — Lower
28 56736-00100 Switch Adjustment Bracket 64 56646-00100 Other Meters Coupling — Lower
29 24334-00000 Spring 65 21451-00000 Set Screw — 4-48 x 1/8
30 24333-00000 Pawl Pivot Post 66 22562-00900 Flat Washer (Gear Spacer)
31 24330-00000 Pawl and Hub Assembly 67 56691-00100 Bushing

*Recommended Spare Parts
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For gear reductions, see table 6-1

22000:1 or

Style G 22:1
Style H 11:1

220:1 or
110:1

Figure 6-2. (Continued) Model AR Gearing
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FIG. 6-2

ITEM NO. PART NO. DESCRIPTION
45 56670-00100 Style A & B Gear & Pinion Assy.
45 56670-00100 Style C Gear & Pinion Assy. (5500:1)
45 56670-00700 Style C Gear & Pinion Assy. (2200:1)
45 56670-00700 Style D Gear & Pinion Assembly
46 56960-00400 Style A,B,C, & D Gear & Spindle Assy.
46 56960-00600 Style E & F Gear and Spindle Assembly
46 56960-00300 Style G & H Gear and Spindle Assembly
47 56959-00500 Style A Gear and Spindle Assembly
47 56960-00100 Style B Gear and Spindle Assembly
47 56957-00400 Style C Gear & Spindle Assy. (5500:1)
47 56957-00500 Style C Gear & Spindle Assy. (2200:1)
47 56958-00100 Style D Gear & Spindle Assy. (1100:1)
47 56958-00200 Style D Gear & Spindle Assy. (550:1)
47 56957-00100 Style E Gear and Spindle Assembly
47 56958-00600 Style F Gear and Spindle Assembly
47 56960-00200 Style G Gear and Spindle Assembly
47 56957-00200 Style H Gear and Spindle Assembly
48 56670-00500 Style A Gear and Hub Assembly
49 56676-00100 Style A Gear and Pinion Assembly
49 56670-00100 Style B Gear Pinion Assy. (22000:1)
49 56670-00400 Style B Gear & Pinion Assy. (11000:1)
49 56670-00600 Style C Gear & Pinion Assy. (5500:1)
49 56676-00100 Style C Gear & Pinion Assy. (2200:1)
49 56670-00600 Style E Gear & Pinion Assy. (220:1)
49 56676-00100 Style E Gear & Pinion Assy. (110:1)
49 56670-00400 Style G Gear and Pinion Assembly
49 56670-00600 Style H Gear and Pinion Assembly
50 56955-00100 Style A Gear & Spindle Assembly
50 56956-00200 Style B Gear & Spindle Assy. (22000:1)
50 56956-00300 Style B Gear & Spindle Assy. (11000:1)
50 56955-00200 Style C Gear & Spindle Assy. (5500:1)
50 56955-00300 Style C Gear & Spindle Assy. (2200:1)
50 56956-00400 Style D Gear & Spindle Assy. (1100:1)
50 56956-00500 Style D Gear & Spindle Assy. (550:1)
50 56955-00400 Style E Gear & Spindle Assy. (220:1)
50 56955-00500 Style E Gear & Spindle Assy. (110:1)
50 56956-00400 Style F Gear and Spindle Assembly
50 56956-00100 Style G Gear and Spindle Assembly
50 56955-00600 Style H Gear and Spindle Assembly

“15



Figure 6-3. Model SR Front Plate
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FIG. 6-3

ITEM NO. PART NO. DESCRIPTION
1 55090-08600 Pan Head Screw — 3-48 x 3/16
2 20454-00000 Lockwasher No. 3
3 22859-00000 Outer Pointer
4 21451-00000 Set Screw — 4-48 x 1/8
5 22860-00000 Outer Pointer Hub
6 22859-00100 Inner Pointer
7 56962-00100 Inner Pointer Hub Assembly
8 33319-00000 Test Circle Pointer
9 31820-00000 Pan Head Screw — 2-32 x 5/16
10 55293-00300 Lockwasher No. 2
11 56599-00100 Dial
12 56600-00500 30,000 Capacity Label x 10
12 56600-00600 300,000 Capacity Label x 100
12 56600-00700 3,000,000 Cap. Label x 1000
'3 56600-00200 Label — Liters
13 56600-01400 Label — Imp. Gallons
13 56600-00300 Label — M3
14 56600-01000 100 Test Circle Label — 00
14 56600-01100 1000 Test Circle Label — 000
14 56600-01500 .1 Test Circle Label — x .1
14 56600-01600 Blank Label
15 55090-11500 Pan Head Screw — 4-40 x 5/16
16 56844-00100 Wiring Harness
47 55109-17500 Round Head Screw — 6-32 x 3/4
18 55002-03400 Hex Nut — 6-32
19 55294-00700 Lockwasher No. 6
*20 24574-00500 Signal Switch
21 56872-00100 Insulation
22 55046-12300 Fil. Head Screw — 4-40 x 5/8
23 56734-00100 Switch Adjusting Bracket
24 22562-00100 Flat Washer
25 21700-00000 Spacer Port
26 22602-02500 Spring
27 55002-03200 Hex Nut — 4-40
28 55291-00500 Lockwasher No. 4
29 56736-00100 Switch Adjusting Bracket
30 56664-00100 Terminal Mounting Bracket
31 22800-01400 Terminal Strip — 4 Term.
32 31898-01000 Marker Strip — 4 Term.
33 55090-17200 Pan Head Screw — 6-32 x 1/2
34 56678-00100 Front Plate Assembly
35 55109-17700 Round Head Screw — 6-32 x 1
36 55291-00500 Lockwasher No. 4
37 55089-11400 Pan Head Screw — 4-40 x 1/4
38 55109-16700 Round Head Screw — 6-32 x 3/16
39 56630-00100 Cam Spindle Assembly
40 56950-00100 Totalizer Assembly
41 34780-00100 Gear — 20 Teeth
42 55230-11300 Set Screw — 4-40 x 3/16
43 31820-00400 Flat Head Screw — 2-32 x 3/8

*Recommended Spare Parts
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Alternate Gearing

For gear reductions,
see table 6-1

Figure 6-4. Model SR Back Plate and Gearing
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FIG.6-4

ITEM NO. PART NO. DESCRIPTION
1 56679-00100 Back Plate Assembly
22 1065-00000 Set Screw — 4-48
=3 32652-00000 Change Gear — Spec. No. Teeth
4 55109-11300 Round Head Screw — 4-40 x 3/16
5 55283-00500 Lockwasher No. 4
6 56867-00100 Adjusting Plate Assembly
7 22570-00300 “E" Ring
8 56673-00100 Change Gear Spindle Assembly
9 26459-03000 Drive Pinion — 30 Teeth
10 55230-11300 Set Screw — 4-40 x 3/16
11 56708-00100 Spacer
2 56720-00100 Gear Cluster — 50 Teeth
i3 56711-00100 Spindle
14 56955-00700 Style A Gear & Spindle Assy.
14 56956-00400 Style B Gear & Spindle Assy.
14 56956-00600 Style C Gear & Spindle Assy.
14 56955-00800 Style D Gear & Spindle Assy.
1455 56960-00500 Style A Gear & Spindle Assy.
45 56958-00400 Style B Gear & Spindle Assy.
15 56958-00500 Style C Gear & Spindle Assy.
15 56959-00100 Style D Gear & Spindle Assy.
16 56959-00300 Style A Gear & Spindle Assy.
16 56959-00300 Style B Gear & Spindle Assy.
16 56959-00400 Style C Gear & Spindle Assy.
16 56959-00200 Style D Gear & Spindle Assy.
17 56710-00100 Gear & Hub Assy. — 60 Teeth
18 56649-00100 Input Spindle
19 55230-16500 Set Screw — 6-32 x 1/8
20 20398-00000 Miter Gear
21 56634-00100 Drive Spindle
22 56706-00200 Gear & Cam Assy. — 77 Teeth
23 56705-00600 Clutch Spindle Assy., Style A, B&C
23 56705-00700 Clutch Spindle Assy., Style D
24 56957-00300 Spindle Assembly
25 56958-00300 Spindle Assembly
26 55234-11100 Set Screw — 4-48 x 1/8
27 56961-00100 Reset Spindle
28 56787-00100 Reset Knob Spindle Assembly
29 22877-00400 “V"" Ring
*30 22562-02300 Flat Washer
31 56751-00100 Retaining Ring
32 22602-02400 Spring
*33 55230-19400 Set Screw — 8-32 x 3/16
*34 24399-00000 Control (Preset) Knob .

*Recommended Spare Parts
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Table 6-1. Gear Reduction Versus Dial Capacities

MODEL AR AUTOMATIC RESET REGISTER

METER REGISTER DIAL REDUCTION

SIZE TEST CIRCLE CAPACITY RATIO

10 100 11:1

10 200 22:1

10 500 55:1

5/8" 10 1,000 110:1

10 2,000 220:1

Through 10 5,000 550:1

10 10,000 1,100:1

1" 10 20,000 2,200:1

10 50,000 5,500:1

10 100,000 11,000:1

10 200,000 22,000:1

10 500,000 55,000:1

100 1,000 11:1

100 2,000 22:1

100 5,000 55:1

1-1/2"” 100 10,000 110:1

100 20,000 220:1

Through 100 50,000 550:1

100 100,000 1,100:1

3" 100 200,000 2,200:1

100 500,000 5,500:1

100 1,000,000 11,000:1

100 2,000,000 22,000:1

100 5,000,000 55,000:1

1,000 50,000 551

1,000 100,000 110:1

4" 1,000 200,000 220:1

1,000 500,000 550:1

and 1,000 1,000,000 1,100:1

1,000 2,000,000 2,200:1

Over 1,000 5,000,000 5,500:1

1,000 10,000,000 11,000:1

MODEL SR SIGNAL REGISTERS
METER REGISTER OUTER INNER REDUCTION

SIZE TEST CIRCLE CIRCLE CIRCLE RATIO
5/8" 10 100 3,000 10:1
Through 10 1,000 30,000 100:1
3 b 10 10,000 300,000 1,000:1
1-1/2" 100 100 3,000 158
Through 100 1,000 30,000 10:1
gt 100 10,000 300,000 100:1
100 100,000 3,000,000 1,000:1
4" 1,000 1,000 30,000 1::1
and 1,000 10,000 300,000 10:1
Above 1,000 100,000 3,000,000 100:1




WARRANTY

Badger warrants meters and parts manufactured by it and supplied hereunder to be free from defects
in materials and workmanship for a period of 18 months from date of shipment or 12 months from
date of installation, whichever period shall be shorter. If within such period any meters or parts shall
be proved to Seller’s satisfaction to be defective, such meters or parts shall be repaired or replaced
at Seller’s option. Seller's obligation hereunder shall be limited to such repair and replacement and
shall be conditioned upon Seller’s receiving written notice of any alleged defect within 10 days after
its discovery and, at Seller's option, return of such meters or parts to Seller f.o.b. its factory. THE
FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER EXPRESS OR IMPLIED
WARRANTIES WHATSOEVER INCLUDING BUT NOT LIMITED TO IMPLIED WARRANTIES (EXCEPT
OF TITLE) OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Badger shall not
be liable for any defects attributable to acts or omissions of others after shipment, nor any conse-
quential, incidental or contingent damage whatsoever.
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PERMUTIT

S :' " f )
A ZIBN COMPANY \J"//‘,"ﬂl'( WA [T ) &
Vv \ -
<, (VST
OPERATING INSTRUCTIONS ’
i} Z
DUAL MEDI. A o
‘~ o /-‘
\ S ///‘
DATA: f;; 2, /)
NUMBER OF UNITS..e.«.- S PR el D 3 ;
(@ 4
SIZE - DIAMETER (INCHES) ..... e ena e -
STRAIGHT HEIGHT (FT-IN)..... .o g t/;;O) , /:;
MAXIMUM OPERATING PRESSURE (PSI)...... St {/ :
4 [ _
MAXIMUM OPERATING TEMPERATURE (CF.). J
UNDERDRAIN LTYPE) scveeereeoanassnns =
VALAE. TICPE) . & « onssisrgbvamasees o ;
o & = /Q
OPERATING (MANUAL OR AUTOMATIC) ... TP
OPERATING WEIGHT (EACH UNIT--LBS). f%“\Q?g N
; — ~— 5 o N
PILTER BED ATEPE) dxks diveresssescs fury
FIIDER BED (CU. FT.)eoosansnioss]
BED DEPTH (INCHES IN STRAIGHT)..
SUPPORTING BED (TYPE) ceveecones
PANK LINING (IF USED) cscceccaccccanses B S O
OPERATING RATES (EACH UNIT)
A, FILTER, NORMAL (GPM)..ceccoceacsscsccss " 90.6
B. BACKWASH (GPM) cueveeeecccccnsancnsosscnns 440
DURATION. ...« .% i DR ioe s S 10 MINUTES
C. REWASH (GPM) (RINSE).:ecseeeocoss csinie s O 90.6
DURATION sv's 5 sosies MRS, - Dol AN T 5 MINUTES

. * TInterior surfaces including double dish strainer plate painted with

2 coats to 10 mils dry film thickness IAW AWWA D102-78 inside paint
system No. 1.







PERMUTIT . '

A LN COMPANY S (YVmp J

(P87

OPERATING INSTRUCTIONS <0 W

DUAL MEDIA FILTER

DATA:

NUMBER OF UNITS--..-oo.-oo--oooo-.-..---ooo.o'oo SIX (6)

SIZE - DIAMETER (INCHES) cccceovcccccsscccces ceee 90

STRAIGHT HEIGHT (FT-IN) ..ceceecscescnnccns 4-0

MAXIMUM OPERATING PRESSURE (PSI).ccccceccccccccs 100 ASME CODE

MAXIMUM OPERATING TEMPERATURE (OF.).cceccecccecns 100
DOUBLE DISH WITH
UNDERDRAIN UTYPE) ¢ oo cncsseasnnn s ey e e ik TR RS
VALVE. (TYPEY o vs oisoo e e s wees e e e s e e M TEDRT WEENE
MANUAL AND

.. SEMI-AUTOMATIC

n OPERATING (MANUAL OR AUTOMATIC) ceccecvoescnses

OPERATING WEIGHT (EACH UNIT--LBS) .cccecececcnocne 20,500

PLIER BED [DEPE) v bws s 5 viainssis viiieeeeeseee.s ANTHRACITE/SAND
FIIAER BED: (O FT e s s smns s s s s nsseniass aiessss e

_ i 12" - ANTHRACITE
BED DEPTH (INCHES IN STRAIGHT) ceoecececesscesess 18" = SAND
SUPPORTING BED (TYPE) ccceecccens s e LA o NONE
PANR LINING. (I8 USED) o5 o s w5 gams oo citmipsebnthess *

OPERATING RATES (EACH UNIT)

A. FILTER, NORMAL (GPM)..eveuuvoncccoonnnas 90.6
B BACKHWABHL (GEM) cveisnbinieisinns oigs s s biss's s wiblels 440
: =
DURRTRBNE < b 5 & e oo Ve o A 10 MINUTES
C. REWASH (GPM) CRIRERE N - s oo inevs TR
ORI - T v e B - ke s 5 MINUTES

* TInterior surfaces including double dish strainer plate painted with
2 coats to 10 mils dry film thickness IAW AWWA D102-78 inside paint
system No. 1.
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HANKISON CORPORATION

SERIES-80 AIR DRYERS
MODELS 8010, 8015, 8025, 8035

7610.478.8
7/83

Instruction Manual

' WARRANTY

The manufacturer warrants the equipment manufactured by it to be free from defects in material or workmanship for a period of one (1) year from date of shipment to buyer by manufacturer
or manufacturer’s authorized distributor. If the equipment or any part thereof becomes defective within one (1) year from such date, the defective equipment or part will be replaced or credit
allowed therefore at the sole option of manufacturer, but without any credit or payment for any labor or expense.

The foregoing is the exclusive remedy of any buyer of manufacturer's equipment. The maximum damages liability of manufacturer is the cost of replacement of the equipment or part.

THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES, WHETHER WRITTEN, ORAL, OR STATUTORY, AND IS EXPRESSLY IN LIEU OF THE IMPLIED
WARRANTY OF MERCHANTABILITY AND THE IMPLIED WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE. THE MANUFACTURER SHALL NOT BE-LIABLE FOR LOSS OR
DAMAGE BY REASON OF STRICT LIABILITY IN TORT OF ITS NEGLIGENCE IN WHATEVER MANNER INCLUDING DESIGN, MANUFACTURE OR INSPECTION OF THE EQUIPMENT OR ITS FAILURE
TO DISCOVER, REPORT, REPAIR, OR MODIFY LATENT DEFECTS INHERENT THEREIN

THE MANUFACTURER, HIS REPRESENTATIVE OR DISTRIBUTOR SHALL NOT BE LIABLE FOR LOSS OR USE OF THE EQUIPMENT OR OTHER INCIDENTAL OR CONSEQUENTIAL COSTS,
EXPENSES OR DAMAGES INCURRED BY THE BUYER, WHETHER ARISING FROM BREACH OF WARRANTY, NEGLIGENCE OR STRICT LIABILITY IN TORT.

The manufacturer does not warrant any equipment, part material component, or accessory manufactured by others and sold or supplied in connection with the sale of manufacturer's
products.

AUTHORIZATION FROM THE SERVICE DEPARTMENT IS NECESSARY BEFORE MATERIALIS RETURNED TO THE FAC-
TORY OR IN-WARRANTY REPAIRS ARE MADE.

General Safety Information
CAUTION

e Standard equipment is suppied with NEMA 1 electrical enclosures
and is not intended for installation in hazardous environments.

e Disconnect power supply to equipment when performing any
electrical service work.

1. Pressurized devices —
This equipment is a pressure containing device.
e Do not exceed maximum operating pressure as shown on
equipment serial number tag.
e Make sure equipment is depressurized before working on or . ;
disassembling it for servicing. 3. Breathing air —

e Air treated by this equipment may not be suitable for breathing

. Electrical —
This equipment requires electricity to operate.

e Install equipment in compliance with national and local electrical

codes.

without further purification. Refer to OSHA standard 1910.134
for the requirements for breathing quality air.

INSTALLATION

B. Models 8025 and 8035.

1. Care should be taken in placement of compressor intake Although wall mounting is not normally recom-
so as to avoid introduction of contaminants into the air mended, keyhole slots are provided in the back of the
system that are harmful to dryer wetted material (e.g., cabinet and may be used to wall mount the unit as in
ammonia). Optional dryer heat exchanger materials of Method 2 above.

2 ‘I:r?sr};tliutcf::eo:ira:;ars\é?”i?\balli. area that will allow the air to ' Connef:,t compresseq od _I|‘nes e ”A'-r e le"

2 pass freely through the refrigeration section. Do not O_ut_let located and identified on the s:Qe of the cabinet.
place obstructions near either side of the cabinet. Piping AN R shou'ld inctyde |nle't‘ and ogtlet

3. Wall Mounting valves and also a suitable air by-pass to facilitate mainte-

A. Models 8010 and 8015 can be mounted by either
Method 1 or 2 below.

HANGER
LOCKWASHER—

3/8 BOLT~
LOCKING CLIP
S WALL

CABINET
MOUNTING SLOT-

T
WALL MOUNTING DETAIL

Method 1 — Models 8010 and 8015 are supplied with
a horizontal mounting slot in the back of the cabinet
and a wall mounting bracket assembly consisting of a
“J"” shaped hanger and a “L" shaped locking clip.
Place a 3/8" bolt first through the ‘L’ shaped lock-
ing clip then through the ““J” shaped hanger and in-
sert assembly into the wall. Tighten bolt sufficiently
to support unit. With the bottom of the L'’ shaped
locking clip swung to the side, hang the unit on the
wall by placing the horizontal slot on the “*J’* shaped
hanger. Seat the ‘L’ shaped locking clip firmly on
the top of dryer cabinet. Finish tightening bolt.
Anchor unit by means of anchor bolt hole located 2
from the base of the cabinet.

Method 2 — These units are also supplied with two
(2) keyhole slots with 5/16"" holes in the back of the
cabinet. Place mounting screws in wall (1/4" cap
screw recommended) leavirig 1/8"" to 3/16"* from wall
surface to underside of mounting screw head. Seat
dryer on mounting screws. Tighten screws. Anchor

unit at anchor bolt hole.

nance without shutting off air supply.

. The moisture separator is furnished with an internal

automatic drain as standard. This drain will automatical-
ly discharge any condensed water and/or oil collected in
the separator. At the bottom of the separator is a
knurled fitting with flexible drain tubing attached to
transfer the condensate away from the unit. Be sure the
knurled fitting is tightened by turning it to your left
(counterclockwise) before operating dryer.

\ > 4 :
Close (for automatic operation)

Open (to manually drain)

. Check serial tag on unit for voltage requirement. Stand-

ard unit is wired for 115 volt, single phase, 60 hertz
(240/220 volt, single phase, 50 hertz units also available).
A six (6) foot power cord with plug is standard on the
115/1/60 Hz. units. Units supplied with plugs include
separate locking clip to be used to prevent accidental
removal of plug from receptacle. Wiring is 3-wire
ground. The 240/220 unit should be “hard wired” by
going directly through the knock outs into the conduit
box. Refrigeration compressor and fan motor have
built-in overload protection with automatic reset. See °
Electrical Data, page 4 for recommended electrical circuit
protection.

NOTE: Refrigeration condensing unit is designed to run
continuously and should NOT be wired to cycle
on/off with air compressor.

SERVICE DEPARTMENT: (412) 746-1100

1




OPERATION

1. Red and green indicator lights are provided. The
green light will be on when the unit has electrical
power. The red light is a high outlet air temperature
warning light and is activated by a thermostatic switch.
When the red light is on, the temperature of the air
leaving the cooling coil is higher than normal. Both the
red and green light will come on when the unit is first
connected to power. When the air is cooled down satis-
factorily, the red light will go off, usually in less than 15
minutes. If the red light fails to go off in 30 minutes, or
if it comes back on after being off for several hours of
normal continuous operation, one of the following con-
ditions could be the cause:

A. The unit is overloaded, i.e., it is operating at a flow
rate and/or inlet temperature greater than the rated
capacity. (See Operating Conditions, page 3)

B. The refrigeration section of the unit may have lost some
refrigerant or the refrigeration compressor has cut out.

C. The unit is functioning normally but the thermostatic
switch is malfunctioning.

If you think the problem is either (B) or (C), call your
sales or service representative immediately.

2. Under normal conditions, removal of moisture from the
compressed air begins immediately. After several hours
of operation, some sign of condensate discharge should
be visible.

3. After initial startup periodically check:
That condensate is being discharged to drain.
That hi-temperature switch is out.

MAINTENANCE

1. Do NOT tamper with refrigeration section. Settings
made at the factory are for normal conditions.
Note: High Altitude Adjustment: The hot gas by-pass
valve is normally adjusted to maintain the design evap-
orator pressure in altitudes up to 4500 feet above sea
level. Installation in altitudes above this require an ad-
justment to the valve. If the factory had been notified of
ahigh altitude condition at the time the order was placed,
the valve has been adjusted at the factory and a tag has
been affixed to the dryer indicating this. If valve has not
been adjusted for altitudes above 4500 feet and dryer is
to be installed in higher altitude, contact the service
department at (412) 746-1100 for adjustment instructions.

2. The refrigeration condenser should be kept clean and
clear of dirt to allow free passage of air. In particularly
dirty areas, a furnace type filter installed in front of the
refrigeration condenser is recommended.

3. The separator assembly includes a separator filter sleeve
and automatic drain. |t normally requires no mainte-
nance. The separator assembly can be ‘“‘blown down"’
manually.

A. To manually “blow down"’ the separator:

Step1 Remove metal clamp and tubing from
knurled drain fitting.

Step2 Turn knurled fitting to your right (clock-
wise) to open (blow down), then to your
left (counterclockwise) to close.

Step 3 Reassemble.

B. To replace automatic drain mechanism:

Step 1 Isolate dryer from air system.

Step 2 Depressurize dryer by manually blowing
down separator (see Steps 1 and 2 in 3A
above).

Step 3 Unscrew the metal collar holding the
separator bowl! to the head and remove bowl
and collar.

Step 4 Remove old drain mechanism by turning the
knurled fitting and removing it from the
bottom. Install new drain mechanism.

Step5 Reassemble.

4. The filter sleeve in the moisture separator may require
replacement after extended service. (This will be
determined by excessive pressure drop across air dryer.)
To replace the filter sleeve: =

Step 1 Follow steps 1 through =

Cartridge

3 in 3B above. Ol
Step 2 Remove wing nut and
bottom cap. e

Step 3 Slide disposable filter
sleeve down over Filter '§
separator core. Steeve — f
Step 4 If necessary, unscrew
separator core from 1
filter head and clean Cap o 8
with soap and water.
Step 5 Reassemble separator core to head. (Check
to make sure new O-ring is in place.)
Step 6 Slide new filter sleeve over separator core.
Step 7 Replace bottom cap and wing nut.
Step 8 Reassemble separator bowl to separator
assembly head.
CAUTION: Polycarbonate Bowls
In standard units the separator bowl is constructed of
polycarbonate. Be aware that the following circumstances
could adversely affect the polycarbonate material. Care
should be taken to:
AVOID
Installation areas where high temperatures (120°F/49°C
or higher) exist or solvent fumes or chemical vapors
(see Chemical Resistance table) with an adverse affect on
polycarbonate are present in the atmosphere.

AVOID

Cleaning the polycaibonate bowl with solvents such as
acetone, alcohols, ketones, esters or aromatic hydrocar-
bons such as benzene, toluene, xylene, etc. Clean with a
mild household detergent only.

AVOID

Adverse solvent fumes & chemical vapors (see Chemical
Resistance table) being drawn into the compressed air sys-
tem via the compressor intake.

AVOID

The use of polycarbonate bowls on air systems where syn-
thetic compressor lubricants are transmitted downstream.
AVOID

Compressed air temperatures above 120°F/49°C or pres-
sures above 150 psig/10 bar at inlet to dryer.

Chemical and Solvent Resistance Table
(Partial List)
LIMITED RESISTANCE:
Milk of Lime (CaOh)
Gasoline (High Aromatic) Nitric Acid (Conc.)
Hydrochloric Acid (Conc.) Sulfuric Acid (Conc.)
NOT RESISTANT:
Acetaldehyde Ethane Tetrachloride
Acetic Acid (Conc.) Ethylamine
Acetone Ethyl Ether
Acrylonitrile Ethylene Chlorohydrin
Ammonium Fluoride Formic Acid (Conc.)
Ammonium Sulfide Freon (Refrigerant & Propellant)*
Benzene Nitrobenzene
Benzoic Acid Nitrocellulose Lacquer
Benzyl Alcohol Phenol
Bromobenzene Phosphorous Hydroxy Chloride
Butyric Acid Phosphorous Trichloride
Carbon Tetrachloride Propionic Acid
Carbon Disulfide Sodium Sulfide
Carbolic Acid Styrene
Caustic Potash Solution (5%) Sulfuryl Chloride
Caustic Soda Solution (5%) Tetra Hydronaphthalene

Cyclohexanol

Chlorobenzene Thiophene
Cyclo Hexanone Toluene
Cyclohexene Xylene

Dimethyl Formamide Synthetic Compressor Lubricants**

DISSOLVED BY:
Chloroform Ethylene Dichloride
Cresol Methylene Chloride
Dioxane Pyridine

*DuPont Trademark.

**Phosphate Ester Lubricants; where compressor lubricants other
than normal mineral base lubricants are used, contact lubricant
manufacturer.

NOTE: Metal Bowls are Available.
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Compressed Air Flow Capacities

) CAPACITY AT RATED CONDITIONS

Rated flow capacities are established in accordance
with Compressed Air and Gas Institute Standard for
Rating and Testing Compressed Air Dryers and National
Fluid Power Association Recommended Standard NFPA/
T3.27.2-1975. These standards state that the rated dryer
capacity be established at 100°F and 100 psig inlet
compressed air conditions with 100°F ambient air or
859F cooling water supplied to the refrigeration con-
denser and with a pressure drop of 5 psi or less.

B) CAPACITY AT OTHER THAN RATED CONDITIONS

1)

When operating at conditions other than rated, adjust-
ments to the rated flow capacity must be made. Con-
ditions which affect the amount of flow that can be
handled by a dryer are:

Dew point

Dew point is the temperature at which the air can no
longer hold all the water vapor present and some of the
vapor is condensed into a liquid. As long as the tempera-
ture of the compressed air, as it flows downstream, is
kept safely above the dew-point temperature, no trouble-
some liquid will form in the air lines.

At dew points higher than 35°F (up to 50°F) addi-
tional flow capacity can be put through the dryer.

Compressed air pressure

As operating pressure increases so does the capacity of
the dryer.

3) Refrigeration system

In air-cooled units ambient air carries heat away from
the refrigeration condenser. Lower ambient air tempera-
tures result in greater refrigeration capacity allowing the
dryer to handle a greater flow capacity.

C) DETERMINING DRYER CAPACITY AT ACTUAL

OPERATING CONDITIONS

Step 1 From Table 1, below find the flow capacity at
rated conditions of the dryer model in question.
Step 2 Using Tables 2 and 3, determine the following
Capacity Adjustment Factors:

[IFN = Capacity Adjustment Factor for the actual inlet
pressure and temperature — Refer to Table 2a or 2b (for
the dryer model under consideration). Using the column
under the dew point desired (35°F or 50°F), find the
Capacity Adjustment Factor at the intersection of the
inlet temperature and pressure corresponding to your
operating conditions.

[# = Capacity Adjustment Factor for ambient air
temperature (air-cooled models only) — Using Table 3,
obtain the Capacity Adjustment Factor corresponding
to the maximum ambient temperature of the area in
which the dryer will be installed.

Step 3 Adjust the Rated Capacity (found in Step 1) for
the actual operating conditions by calculating an Ad-

2) Compressed air conditions at inlet to dryer justed Capacity as follows:
The temperature and pressure of the inlet air determine Adjusted =
how much work has to be done to wring out moisture Capacity From X From X From
(lower the dew point). Table 1 Table 2 Table 3

5 -

Compressed air temperature

As the temperature of the compressed air at the inlet to
the dryer decreases, the capacity of the dryer increases.
It is a good practice to install the dryer where the com-
pressed air has been adequately cooled by an aftercooler
or while in the receiver tank.

MODEL 8010 | 8015 | 8025 | 8035

Rated Capacity (scfm) 10 15 25 35 I

TABLE 1 RATED CAPACITY

If the flow through the dryer is below the Adjusted
Capacity, the dryer is big enough for the application.

Overloading — Operating dryer at excessive capacity can
overload it resulting in high exit air dew points (moisture
downstream) or in extreme cases, compressor cycling due
to thermal/current overloading with possible compressor
failure.

Ambient Temperature (°F) | 80 90 | 100 | 110

Capacity Adjustment Factor (1.12 | 1.06 | 1.0 | .94

TABLE 3

CAPACITY ADJUSTMENT FACTOR [Hld

for Ambient Air Temperature

PRESSURE DEW POINT PRESSURE DEW POINT
35°F 50°F||35°F 50°F||35°F 50°F |35°F 50°F }§35°F 50°F 35°F 50°F||35°F 50°F||35°F 50°F[|35°F 50°F] 35°F 50°F
20(1.10(2.00f 83[1.35) .65|1.00( .52| .76 || .41 | .60 20| 86 (2004 64| 96 47| 68§ .36 .50 §.28 | .37
40)1.30| 2.00}(1.00|1.65) .80|1.24 || 65| .96 || .53 [ .76 40 1115|200 87 |1.34|f 67| 98§ 52| .73 §.41 | 55
60|1.41(2.00}1.10{1.85( 893|140 .73(1.10} .60 | .88 601.32(2.00(11.02|1.60) .81 [1.19f B4 92 } 52| N
80|1.50(2.00f1.17[1.98) .85|151 | .79|1.20| .66 | .98 __80|145)200f114(180) 91|1.36) .74|1.06 |.60 | .84
> 100(155(2.00(1.23(2.00/1.00]160]| .83|1.27.70 | 1.04 2100 (1.55|2.00(1.23|1.94(11.00|1.49( 82(1.18 .67 | 85
& 120|1.59| 2.00(1.26| 2.00({1.03| 1.66 || .86]1.33] .73 | 1.09 = 120 (1.62|2.00[1.30|2.00/{1.06| 160} .88(1.28 |.73 |1.03
% 140|1.63( 2.00((1.30| 2.00(1.06| 1.71 || 89| 1.38| .76 | 1.14 § 140 (1.68 (2.00](1.35]2.00(1.11 [ 1.69] .93]1.36 §.78 | 1.10 )
& 160)1.65(2.00((1.32]2.00(1.09|1.76 || .91|1.42( .78 | 1.17 & 160(1.73(2.00/1.40)|2.00}(1.16(1.76 f .97 | 1.42 | .82 | 1.17
& 180(1.68| 2.00(1.34|2.00/{1.10| 1.79 || .93 |1.45 .80 | 1.20 g 180 |1.76|2.00f11.44(2.00(/1.19|1.821.00(1.48 | .86 | 1.22
; 200(1.69) 2.00//1.36| 2.00((1.12( 1.82 | .95|1.48( .81 [ 1.23 o 200(1.80({2.00(1.47(2.00(1.22|1.8741.03|1.53 .89 |1.27
<< 220(1.70| 2.00{(1.37 [ 2.00(/1.13[ 1.85 || .96 | 1.50 || .83 | 1.25 E 220(1.82(2.001.49|2.00((1.25(1.9241.061.57 | .91 | 1.3
E 240(1.72| 200 1.38| 2.00(11.15( 1.87 || .97 |1.52 | .84 | 1.27 Y3 240(1.85)|2.00(1.52|2.00(1.27|1.96](1.09]| 1.61 | 33 |1.35
= 260(1.74| 2.00/[1.39| 2.00|(1.16| 1.89 || .98 | 1.54 || .85 1.29 = 260(1.87|200§153]|200[1.29(1.9901.11[1.64 ].95(1.38
' 280(1.74| 2.00{)1.40| 2.00)j1.17| 1.91 || 99| 1.56 | .86 | 1.30 280(1.88|2.00§1.55]|2.00(1.31|2.00§1.12]|1.67 | .97 | 1.41
300|1.75| 2.00f1.41)2.00)/1.18( 1.92 [[1.00| 1.57 || .86 | 1.31 300(1.90)| 2.00§1.57|2.00(1.32|2.001.13]|1.70 | .99 | 1.43
80° 90° 100° 110° 120° 80° 90° 100° 110° 120°
INLET AIR TEMPERATURE (°F) INLET AIR TEMPERATURE (°F)

CAPACITY ADJUSTMENT FACTOR KOl
For Compressed Air Inlet Temperature and Pressure
For Model: 8035

CAPACITY ADJUSTMENT FACTOR
For Compressed Air Inlet Temperature and Pressure
For Models: 8010, 8015, 8025

TABLE 2a TABLE 2b




Il. Minimum-Maximum Operating Conditions

8010 | 8015 | 8025 | 8035

1) Min.-Max. Inlet Air Pressure (compressed air at inlet to dryer)

a) Standard dryer w/polycarbonate bowl 20 psig (1.4 bar) — 150 psig (10 bar)

b) Units with optional metal bowl & standard trap 20 psig (1.4 bar) — 175 psig (12 bar)

c) _Units with optional metal bow! & optional high pressure trap 20 psig (1.4 bar) — 300 psig (21 bar)
2) Max. Inlet Air Temp. (compressed air at inlet to dryer) 1209F (49%9C)
3) Min.-Max. Ambient Temperature 309F (1.79C) — 1109F (43°C)
4) Nominal Pressure Drop at rated flow 2.5 psid 3.0 psid 2.0 psid 4.5 psid

I1l. Refrigeration System Data

Condensing Unit Mfg. Tecumseh
Compressor Type Hermetic — Resistance Start, Induction Run — Non-Cycling
Refrigeration Compressor Horsepower 1/6 1/5 1/3 1/3
BTU/HR — Refrigeration Only @ 359F Evaporator & 1009F Ambient 1260 1960 3030 3030
Outlet Air Temp. (nominal at rated conditions) 40°F (4.49¢) 40°F (4.40¢) 400F (4.40C) 700F (210C)
Refrigerant Type R12 R12 R12 R12
Refrigerant Charge See dryer serial number tag
Suction Pressure Setting (Controlled by hot gas by-pass valve) 34 psig 33 psig | 33 psig | 33 psig
Condenser Fan Switch Setting (In-out) N/A 101 psig — 76 psig
Air Flow Across Condenser (cfm) 200 300 350 l 350

IV. Electrical
A) Installation
Electrical cord set, type SJ stationary, AWG 18/3 with plug is standard for 115V models. Internal pigtails and 1/2"" knockouts are supplied
. with 240/220V models.
B) Remote Alarm
Remote alarm can be wired at dryer installation site
Connect alarm in parallel to high temp. light terminals in electrical box
Amperage rating of alarm circuit @ 115 VAC @ 240/220 VAC
Resistive load amps 10.0 5.0
Inductive full load amps 5.8 29
Inductive locked rotor amps 348
C) Electrical Drawings iy A = = TO REMOTE ALARM

HIGH TEMR
WARNING
POWER ON

OVERLOAD

*Omit fan switch
for Model 8010

Schematic Wiring

D) Electrical Data

COMPRE SSOR
TERMINALS

Service Drawing
itk bl Bl Lo

8010 I 8015 [ 8025 [ 8035 |

1) 115-1-60 UNITS
Max. — Min. Voltage 127-104 127-104 127-104 127-104
Total Full Load Amps 3.4 48 7.4 7.4
Total Locked Rotor Amps 18.5 245 35.7 35.7
Compressor Full Load Amps 2.9 4.4 6.8 6.8
Compressor Locked Rotor Amps 18 24 35 35
Unit Protection Fuse Size (amps)* 5 6 10 10
Branch Circuit Fuse Size (amps) 15 15 15 15
Watts @ 350F Evaporator & 1009F Ambient 250 415 478 478
Resistance (ohms) — Start 12.4 12.3 12.1 12
Resistance (ohms) — Run 3.5 1.9 1.3 1.3
Overload Thermal & Current (Auto reset)

2) 240/220-1-50
Max. — Min. Voltage 264-198 264-198 264-198 264-198
Total Full Load Amps 1.5 2.2 3.5 3.5
Total Locked Rotor Amps 9.1 11.6 16.4 16.4
Compressor Full Load Amps 1.8 2 3.2 3.2
Compressor Locked Rotor Amps 8.7 1.2 16 16
Unit Protection Fuse Size (amps) * 2 3 5 5
Branch Circuit Fuse Size (amps) 15 15 15 15
Watts @ 35°F Evaporator & 1000F Ambient 250 415 478 478
Resistance (ohms) — Start 53.0 48.0 60.9 60.9
Resistance (ohms) — Run 17.8 11.2 5.85 5.85
Overload Thermal & Current (Auto reset)

*Amp rating is for dual element fuse




Dimensions & Weight

e 1 il s 8010 8015 8025 | 8035
& 4 WALL MOUNTING M
r ! | A 14" (356 mm) 16" (406.4 mm)
. B 15" (381 mm) 16" (406.4 mm)
senA'AvLono. C 16-1/8" (410 mm) 22-1/16" (560.4mm)
NAME TAG l— F
P D 12" (305 mm) 16" (406.4 mm)
E 2-1/16"” (62 mm) | 3-1/32" (76.9 mm)
TOP VIEW (ALL MODELS—CABINET DIMENSIONS) F 6" (1 52" mm) 12" (3048 mm)
ForB0ta 8 2015 anly 57 Ib 65 Ib 97 Ib 100 Ib
YIUSED WITH HANGER ) Wl 56 kg 29 kg 44 kg 45 kg
. BRACKET ASS'Y. ONLY) AL - o 3"
| 162 mm - ﬁﬁl mm 43 mm e oiv/:m\-] ) _FG.me 5 A_’-;szm;]
r msz l_/_ —Lq[_f — 3172 == Drawing No. 100182
A i o e == 8010, 8025, 8035, 8045
lii= } 76 mm General Tolerance Dimensional Drawing
ol 3 = o
76 mm S 1/
POWER ON (GREEN) —p =3
HIGH TEMP (RED) —
e FRONT VIEW MODEL 8010 MODEL 8015 MODEL 8025 MODEL 8035 AR GUTIET
- S15amsdmm 9" 31,900 172" NPTM AIR INLET 2.1708¢
e 63/8" AIR OUTLET 1 A'R.I'NLET S 172 AIR OUTLET g g« gp TyBe 52.4 mm 3/4”19.1 mm
S¥mm 137 mm 3/8" NPTM S, “ 5/8" OD TUBE 88.9 mm 5/8" OD TUBE__ == e
==l = —tTr]
el o| 45mm
AIRINLET | N\ g 6" 3 50.8 mm!
T‘r\ % e 3/8" OD TUBE : ‘5‘;/3" ?— [—- 162.4 mm ) 1:2.4 e
mm %
16 3/8" 0D TUBE o J
AIR OUTLET iSse e KEY SLOTS \KEV SLOTS
\3/5" NPTM KEY SLOTS
KEY SLOTS (2)
@ TRAP & il 1 1
UC—DISCHARGE <— DISCHARGE + THAP L e
:\.ozxcmcu MODEL 8010 7/16" FLEX TUBE MODEL 8015 7/16” FLEX TUBE <— DISCHARGE GDEC Bk t DISCHARGE

RIGHT SIDE VIEW

MODEL 8025

7/18" FLEX TUBE

7/16" FLEX TUBE




REPLACEMENT PART NUMBERS

REFRIGERATION CONDENSING UNITS 1/6 H.P. THRU 1/3 H.P.

*Important: When ordering replacement parts, specify your dryer model, serial number, and part number listed below.

N/A — not applicable to this model.

*Complete Separator/Filter — Drain Assy.
8025 c¢/w polycarbonate bowl (MWP 150 psig) 03.7084-04

8025 c¢/w metal bowl
8025 c/w metal bowl

(MWP 175 psig) 03.7085-05
(MWP 300 psig) 03.7085-03

8035 c/w polycarbonate bow! (MWP 150 psig) 03.7086.04

8035 c/w metal bow!
8035 c/w metal bowl

**8025 & 8035 300 psig MWP models use 40 micron bronze element #4460.436.3

U. HANKISON corroraTION

CANONSBURG, PA 15317 U.S.A

PHONE: (412) 745-1555

(MWP 175 psig) 03.7087-05
(MWP 300 psig) 03.7087-03

Pk Description Model 8010 Model 8015 Model 8025 & 8035
1/6 H.P. 1/S H.P. 1/3 H.P.
115/1/60 |240/220/1/50| 115/1/60 |240/220/1/50| 115/1/60 |240/220/1/50
Condensing Unit C/W
Refrigerant by-pass line 02.1437-51 | 02.1437-52 |02.1438-51 02.1438-52 02.1440-51 | 02.1440-52
Compressor Only 4130.105.2 | 4130.105.3 |4130.103.2 4130.103.3 4130.102.7 | 4130.102.8
Overload 5925.570.2 | 5925.570.3 |5925.572.4 5925.574 .4 5925.574.7 | 5925.574.8
Starting Relay 5945.659.5 | 5945.655.6 |5945.659.5 5945.658.7 5945.659.5 | 5945.659.2
Fan Motor 6105.237.5 | 6105.237.6 |6105.237.5 6105.237.6 6105.239.1 | 6105.239.2
Fan Blade 4140.228.2 | 4140.228.2 |4140.228.2 4140.228.2 4140.229.5 | 4140.229.5
Fan Cut-out Switch N/A N/A 4130.143.10 [4130.143.10 | 4130.143.10| 4130.143.10
Hot Gas By-pass Valve 9801-1 9801-1 9801-1 9801-1 9810-1 9801-1
Dryer Strainer, Refrigerant 4130.165.3 | 4130.165.3 |4130.165.2 4130.165.2 4130.165.2 | 4130.165.2
Condenser, Refrigerant 4130.112.5 | 4130.112.5 |4130.110.3 4130.110.3 4130.1129 | 4130.112.9
Chiller Section Capsule Assy. | 03.1014-01 | 03.1014-01 |03.1015-01 03.1015.01 03.1016.01 | 03.1016-01
High Temp. Light Sensor 5930.189.1 | 5930.189.1 |5930.189.1 5930.189.1 5930.189.1 | 5930.189.1
Light Assembly, Dual 6350.454.8 | 6350.454.9 [6350.454.8 6350.454.9 6350.454.8 | 6350.454.9
Cabinet 8835.108.4 | 8835.108.4 |[8835.108.4 8835.108.4 8835.108.8 | 8835.108.8
Complete Separator/Filter/
Drain Assy.
(c/w poly bowl)
MWP 150 psig 03.7082.07 | 03.7082.07 |03.7080-03 03.7080-03 i 3
(c/w metal bowl)
MWP 175 psig 03.7083-08 | 03.7083-08 |03.7080-07 03.7080-07 ™ 5
(c/w metal bowl)
MWP 300 psig 03.7080-10 | 03.7080-10 |03.7080-10 03.7080.10 i by
Separator/Filter Cartridge .
(includes separator core
and filter sleeve)
150 & 175 psig MWP models | 07.4441-01 | 07.4441-01 07.4442-01 07.4442-01 07.4442-01 07.4442-01
Separator/Filter Cartridge
(includes separator core
and filter sleeve)
300 psig MWP models 07.4441-01 07.4441-01 07.4441-01 07.4441.01 ¥ s
Separator/Filter replacement
filter sleeve only
150 & 175 psig MWP models 07341 0734-1 0734-2 0734-2 0734-2 0734-2
Separator/Filter replacement
filter sleeve only
300 psig MWP models 0734-1 0734-1 0734-1 0734-1 = i
Auto Drain mechanism
150 & 175 psig MWP models | 05.4170-01 | 05.4170-01 05.4170-01 05.4170-01 | 05.4170-01 | 05.4170-01
Auto Drain mechanism
300 psig MWP- models 4330.185.1 | 4330.185.1 4330.185.1 4330.185.1 |[4330.185.1 | 4330.185.1
Polycarbonate Bowl (16 oz.)
complete w/guard 03.0810.03 | 03.0810.03 | 03.0810.03 | 03.0810.03 | 03.0810.03 | 03.0810.03
Metal Bowl (16 oz.) 4460.079.3 | 4460.079.3 | 4460.079.3 4460.079.3 | 4460.079.3 | 4460.079.3
Drain Tube Plastic 4720.604.1-1| 4720.604.1-1| 4720.604.1-1 | 4720.604.1-1| 4720.604.1-1| 4720.604.1-1

CABLE: HANKORP TELEX: 81-2452

Printed in U.S.A.
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MK 515/415
PADDLEWHEEL
FLOSENSORS

515 Paddlewheel Flosensor, PVDF (light) and Polypro (dark) shown here
in regular and extended housings.

The 415 Hi-Clearance Paddlewheel Flosensor; Polypro (dark) and PVDF (light).
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1.0 INTRODUCTION

This manual contains description, specifications,
and instructions for the installation and operation
of your Signet MK 515 and 415 Flosensor
transducers. PLEASE READ ALL OF THIS IN-
STRUCTION MANUAL; it will answer most of your
questions about these transducers. If you require
further assistance, please contact your Signet
dealer.

1.1 DESCRIPTION

Your Signet Paddlewheel Flosensor and ap-
propriate Signet indicator measure rate of flow of
a liquid in a pipe. The flosensor has a rugged de-
sign with no measurable head loss. It is readily
removable for inspection and cleaning.

The MK 415 and 515 must be installed in a
Signet Installation Fitting for proper operation.
The MK 515 is designed for installation in

MK 316 fittings or the MK 319 Wet-Tap!'

Assembly. The MK 415 sensor is designed for in-
stallation in MK 416 series fittings.

A plug is supplied with each ordered Signet Pipe
Fitting to seal the fitting when the flosensor is
removed. Both the MK 515 and MK 415 are
available with a glass-filled polypropylene or
PVDF (polyvinylidene fluoride) housing. The fluid-
tight flosensor seal is made with two standard
Viton O-rings (see Figure 1) which may be easily
replaced. Highly stable corrosion-resistant Kalrez

O-rings are available as a separate item. See sec-
tion 6.1 (Parts List) for specific information. The
paddlewheel contains 4 permanent magnets
sonically welded into a PVDF paddle.

The MK 515 and MK 415 Flosensors are similar
in most respects, with the exception that the
MK 415 provides more clearance between the
paddlewheel and its surrounding components, to
accomodate liquids containing suspended par-
ticles comprising up to 10% of the liquid volume.
Because of its increased clearance, the MK 415
has a larger body diameter, and must be installed
in specially designed Signet MK 416 fittings.

The MK 515 is available in nine versions and the
MK 415 in two versions to accommodate various
pipe sizes and applications (see Table 1). The
-PO, -P1, -P2 polypropylene versions of the
MK 515 are for standard applications. The -VO,
-V1, -V2 PVDF versions are for severe-
environment applications. Housing extensions for
all MK 515 flosensors are made from CPVC
(Chlorinated Polyvinyl Chloride). The -P3, -P4,
-P5 polypropylene specially extended versions
are for use with the MK 319 Wet Tap (See Table
2). The Wet Tap is an interface between the sen-
sor and Signet installation fittings. It provides a
safe and fast method of removing the flosensor
from the pipe fitting, while the pipe is under nor-
mal operating pressures up to 100 psig
maximum.

=

BALE ¢§

CONDUIT
ADAPTER
CAP

CAP

HOUSING

VITON
O-RINGS

PADDLEWHEEL

ROTOR

Figure 1. Detailed drawing of the MK 515 (left) and MK 415 (right).




TABLE 1

FLOSENSOR PART NO. PIPE SIZE
Standard Polypropylene MK 515-PO 2" to 4”
Extended Polypropylene MK 515-P1 5” to 8”
Double Extended Polypropylene MK 515-P2 10” & up
Standard Polypropylene (for MK 319) MK 515-P3 2" to 4”
Extended Polypropylene (for MK 319) MK 515-P4 5" to 8”
Double Extended Polypropylene (for MK 319) MK 515-P5 10” & up
Standard PVDF MK 515-VO 2" to 4”7
Extended PVDF MK 515-V1 5” to 8”
Double Extended PVDF MK 515-V2 10” & up
High-Clearance Polypropylene MK 415-P0O 2" to 12"
High-Clearance PVDF MK 415-VO 2" to12”
TABLE 2
MK 515/415 FLOSENSOR MATERIALS AVAILABLE
Model No. MK 515-0, -1, -2 MK 515-3, -4, -5 MK 415
Sensor
Designation P \ P Vv P \Y
Part
Paddlewheel
Material Vv Vv \ Vv Vv Vv
Shaft
Material Ti H Ti H Ti H
Main Housing
Material P \% P Vv P \Y
Extension
Housing Material
(see Note 3) CP CP CP N/A N/A N/A
O-Ring Material — Viton — — —

Note.
1) P = Polypropylene
V = PVDF (Polyvinylidene Fluoride)
CP = CPVC (Chlorinated Polyvinyl Chloride)
Ti = Titanium

H = Hastelloy

2) Model number and sensor designation must be
specified when ordering.

3) -0 version includes main housing material only




1.2 SPECIFICATIONS

Output Signal .. ...............
Output Frequency.............
Source Impedance ............
Flow Rate Range..............
Linearity «.: tiviimciminmimmen
Qutput Accuracy . .............
Repeatability .................

Pressure Rating...............

MK 515
1 V peak-to-peak per ft/sec.
5-6 Hz per ft/sec.
8 kilohms
1 fps to 50 fps
+ 1% over full range
+ 1% over full range
+ 0.5% of full range
200 psig max. @ 20°C (68°F)
(see Figure 2); -P3, -P4, and -P5
versions rated @ 100 psig max.

105°C (220°F) max. @ 25 psig
(see Figure 2)

1% of fluid volume

MK 415
0.44 V peak-to-peak per ft/sec.
4-5 Hz per ft/sec.
8 kilohms
1.5 fps to 50 fps
+ 1% over full range
+ 1% of full range
+ 0.5% of full range
200 psig max. @ 20°C (68°F)
(see Figure 2)
105°C (220°F) max. @ 25 psig
(see Figure 2)

10% of fluid volume

Bottom Diameter . ............. 1.05 1.36
Standard Cable Length......... 25 ft 25 ft.
200
N <=—SENSOR
N LIMITS
TN
@ 150
& \
a A5
w
£ 100 2 ‘N‘jﬁ N
7} NV
17}
w
o
o 50
PVC limit
T
i q
0 1 B |
50°F 100°F 150°F 200°F 250°F

NOTES: (1)

(2)

MAXIMUM OPERATING TEMPERATURE

Do not use flosensors in applications where pressure/temperature points are greater
than values within the area of the curve. Special fittings may restrict these limits.

To calculate pressure (P) or temperature (T) for any point within the area of the curve,
P = 281.7 —1.167 T, therefore, T = 281.7 — P

1.167

Figure 2.

3

Pressure/temperature limitations for Signet flosensor transducers. Note reduced curve
. for PVC fittings with 2-inch, 4-inch and 12-inch pipes.




2.0 INSTALLATION

2.1 UNPACKING AND INSPECTION

When unpacking your MK 515 or 415 package,
be sure you have received everything (see Figure
3). Carefully check each item for any damage
incurred during shipment. If damage has oc-
curred, promptly notify your dealer and the ship-
ping carrier.

. SIGNET SCIENTIFIC

Instruction Manual

Figure 3.

The following items are included in your flosensor
package:

1. MK 515 or MK 415 Flosensor
2. Instruction manual and warranty card

Please fill out and return the warranty card
as soon as possible.

2.2 INSTALLATION FITTINGS

Signet Flosensors are designed to measure flow
rate in full pipes. To accomplish this, a Signet Pipe
Fitting must be installed in the pipe to receive the
Flosensor. A wide variety of fittings are available
from your dealer for virtually any type and size of

pipe.

Side mounting of the fitting and flosensor is most
desirable for horizontal pipe runs (see Figure 4A).

However, if no suspended particles are present in
the liquid, a bottom mounting is best (see Figure
4B). The flosensor may still function adequately in
a top or vertically mounted position (see Figure
4B), but there must not be any suspended par-
ticles in the liquid and the pipe must be absolutely
full.

Vertical mounting of the flosensor runs the risk of
having either air bubbles or sediment interfere
with the continuous action of the paddlewheel.
For vertical pipe runs, the location of any flow
disturbance will dictate the best flosensor installa-
tion location.

The installation location of the Signet Pipe Fitting
and Flosensor must be in a free-flowing straight-
run section of the pipe. This section must be at
least 10 diameters down-stream of any minor flow
changes. There must be at least 5 diameters of
free-flowing straight-runs beyond the fitting (see
Figure 5). Major up or down-stream obstructions
will require longer straight runs. A partially open
butterfly valve, for example, may require 50
diameters of free flow for adequate liquid stability
at the flosensor.




. WHEN PARTICLES ARE PRESENT AND PIPE IS FULL. WHEN NO PARTICLES ARE PRESENT

@)@E@& (Y

Figure 4A. Some suggesied side-mounting positions. Figure 4B. Bottom and top-
mounting positions.

r-*10xI.D.min.*— l=e—5 x I.D. min. =—|

—
L~

Figure 5. Installation location of the Signet Pipe Fitting & Flosensor.

2.3 INSTALLATION OF SPECIFIC
PIPE FITTINGS

The installation of PVC, CPVC, stainless, 2. Tapping saddle for PVC schedule 40 and 80,
galvanized, brass, brazolet, and weldolet fittings CPVC: 2 inches to 8 inches:

are covered in this section. Typical pipe-fitting in-

stallations are shown in Figure 6. A. Select area for fitting installation (see 2.2

Installation Fittings).
B. Drill a 1-7/16 inch hole in the pipe. For
extended flosensors, a 2-% inch hole will

2.3.1 PVC and CPVC be needed. This applies to pipes over 4
inches.
1. Twist-on PVC and CPVC fittings: C. Prime the area to be glued with either
Wrap threaded pipe ends with Teflon tape P-70 PVC primer or P-72 CPVC primer
and secure fasteners. with respect to the fitting material.

(continued)




TOP VIEW

TOP VIEW

SIDE VIEW

i

i

MODIFIED T FITTING
METAL PIPE V2"-2"

STRAP ON SADDLE
METAL PIPE 2’-12”

PLASTIC PIPE 1/2°’-4”

SIDE VIEW

WELDOLET (THREADED)
METAL PIPE 2°-12”’

SIDE VIEW

i

TNV 2

TAPPING SADDLE
PLASTIC PIPE 2°-8”’

Figure 6. Typical pipe fitting installations.




‘ D. Apply glue (#711 for PVC or #714 for

CPVC) to all areas to be glued. REMOVE INSERT BEFORE WELDING.

E. Install all fitting pieces so that the insert
fits in the hole in the pipe. Put the two AFTER INSTALLATION OF WELDO‘L‘EI
saddle pieces around the pipe and alter- gISIVIIEELESﬁ(L)?\JNSLgTJELg géh:xspiggxmﬁmw
nately tap the wedges over the exposed
ears.

INSURE THAT SLOTS ARE IN LINE WITH

Note: The arrows on the wedges must PIPE.
match the direction of the arrows INSERT
on the pipe fitting. _

EEI
3. PVC and CPVC pipe larger than 8 inches % Egi
must use a strap-on saddle. See 2.3.2 1 p—————1

stainless, galvanized, or brass, installation in-
struction 2, for strap-on saddles.

2.3.2 Stainless, Galvanized, and Brass

1. T fittings:

Apply Teflon tape to the pipe ends, and install
the fitting snugly.

Figure 7. The above Installation Dimension
2. Strap-on saddles: Tag is attached to each fitting.

A. Drill a 1-7/16 inch hole in the pipe. For 2.4 FLOSENSOR INSTALLATION

Extended Flosensors, a 2-% inch hole

Wil be necessary. This applies to pipes 1 Gheck the paddiewheel. It should rotate freely
over 4 inches. _ when flicked with a finger, or by directing a
B. Install the fitting piece so that the insert stream of water or air across it to stimulate
fits in the hole in the pipe. liquid flow.
C. Tighten clamping nuts alternately to
eliminate any chance of leaks. 2. Insert the flosensor in the Signet Pipe Fitting.
2.3.3 Brazolet and Weldolet 3. Align the bail parallel to the pipe.
1. A certified welder, using the proper techni- 4. Make_ sure that the flosensor is fully seated in
ques, should install these fittings. the fitting slots. The flosensor will not turn

once it is properly installed.
A. Remove the insert (see Figure 7) before

installing the fitting. 5. Tighten the plastic cap finger-tight to retain
B. Drill a 1-7/16 inch hole in the pipe. For the flosensor. DO NOT USE ANY TOOL ON
Extended Flosensors, a 2-% inch hole THE CAP. HAND TIGHTEN ONLY TO AVOID
will be necessary. This applies to pipes DAMAGE.
over 4 inches.
C. Deburr the hole. This hole must be com- NOTE: For cable runs longer than 25 feet,
pletely free of all burrs and projections. splice additional cable length to the
D. Install the fitting so that the insert will fit existing flosensor cable, and water-
into the hole in the pipe. proof the splice with high-quality
E. Teflon-tape the insert. silicone sealant or the equivalent. Up
F. Reinstall the insert, referring to the “A” to 200 feet of total cable length will
dimension in Figure 7. not affect flosensor operation.

NOTE: In all cases, the slots in the plastic 2.5 SENSOR CONDUIT KIT

insert must be parallel to the liquid (See Section 6.2 Optional Accessories)
flow. DO NOT USE ANY TOOL ON

THE PLASTIC INSERT. YOU MAY

Signet MK 515/415 Flosensors have a specially

MAR THE THREADS. HAND- designed cap that allows installation of flexible

TIGHTEN ONLY. RE-TAPE THE o R . )

INSERT WITH TEFLON WHEN conduiting (Liquitite® ). A Signet Sensor Conduit

' REMOVED Adapter Kit (MK 515.89) is required for this par-

ticular type of installation.




The MK 515.89 Kit consists of two separate
adapters. The right angle adapter is designed for
insertion in the flosensor, while a straight adapter
is included for use with Signet controllers and/or
the MK 500.78 waterproof housing. Both
adapters are designed for use with %2 inch con-
duit knockouts. The conduit end accepts 3/8 inch
flex conduit.

For correct flexible conduiting installation, first
remove the cap-plug as shown in Figure 8.
Thread the sensor cable through the right angle
adapter, and carefully screw it into the adapter
cap. (The rubber boot can be discarded when the
conduit adapter kit is used).

Once the right angle adapter is screwed into the
cap, attach the section of flexible conduit by
threading it into the adapter. Complete the in-
stallation by connecting the straight adapter to the
conduit. This adapter can then be attached to the
appropriate Signet junction box.

NOTE: Special conduiting material can be
obtained from your lecal electrical supplier.

RIGHT ANGLE

ADAPTER  p| ExiBLE

CONDUIT

ADAPTER CAP

SENSOR CABLE

STRAIGHT JUNCTION
ADAPTER BOX

Figure 8. Detailed drawing of the MK 515.89 Sensor Conduit Kit.

WHT Py "y BLK c( 7™,

g ~ ) I
| |
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Figure 9.

Simplified schematic of the MK 515/415.




3.0 THEORY OF
OPERATION

A simplified schematic of the MK 515/415 is
shown in Figure 9. The flosensor is installed in a
pipe line to measure flow rate. The flow passing
by the flosensor paddlewheel rotates the pad-
dlewheel, moving the magnets past a coil in the
transducer body. An ac voltage is induced in the
coil by the rotating magnets of the paddlewheel.

Both the frequency and the amplitude of the out-
put of the coil are then directly proportional to the
velocity of the fluid flow in the pipe. A complete
cycle occurs every time two of the paddlewheel
blades go by the coil; therefore, two entire cycles
are generated for each paddlewheel rotation.

4.0 TROUBLESHOOTING

Major problems with the MK 515/415 can occur
when either flosensor is being used for something
it was not designed to do, or when it has been im-
properly installed. The paddlewheel is designed
to rotate on the shaft; the shaft should not rotate
with respect to the housing. The paddiewheel
must turn freely. If it does not, clean the pad-
dlewheel assembly as follows:

1. Remove the flosensor from the pipe and insert
the plug into the pipe fitting. Clean any exter-
nal debris from the paddlewheel.

2. For the MK 515, using a small flat-bladed
screwdriver, gently pry one of the pad-
dlewheel mounting ears away from the pin
(see Figure 10A). The MK 415 pin does not
have a shoulder and may be pressed straight
out (see Figure 10B).

SCREWDRIVER
BLADE

PIN —1]

Figure 10A. Removal of MK 515
paddlewheel pin.

PIN ————

Figure 10B. Removal of MK 415
paddiewheel pin.

3. When one end of the pin is free, gently work
the paddlewheel and pin out of the remaining
mounting ear.

4. Thoroughly clean the pin, paddle, and pin
holes with a wire brush and/or toothpick along
with alcohol and/or soap and water.

5. To reinstall the paddlewheel and pin, reverse
steps 1, 2, and 3.

6. After cleaning, the paddlewheel should spin
freely without binding or sticking.

5.0 CARE AND
MAINTENANCE

The MK 515/415 should require minimal care
during the life of the flosensor. Periodically,
check the O-rings and replace them when
necessary. The paddlewheel must always turn
freely. Be sure that connections to the Signet in-
dicator and additional cable length, if any, are still
intact. Lubricate the barrel and O-rings with G.E.
Silicone Compound #G660 every three months.
Keep the paddlewheel and pin free of any lubrica-
tion. A Spare Rotor Kit consisting of a spare pad-
diewheel, O-rings, and a pin is available (see 6.2
Optional Accessories). Actual maintenance inter-
vals will have to be determined in operation. It is
suggested that you check vyour flosensor
periodically until some history of your specific ap-
plication can be created.

6.0 APPENDICES
6.1 PARTS LIST

MK 515

Spare Paddlewheel ............ MK 15.38-1
Titanium RotorPin ............. MK 15.46-1
Hastelloy Rotor Pin. . ........... MK 15.46-2
Spare Viton O-rings ............ PP-1220-0021

Polypropylene Flosensor Cap ... MK 515.42




MK 415

Spare Rotor Kit: PVDF
paddlewheel, titanium shaft,
Viton O-rings (2) ............. MK 415.31

6.2 OPTIONAL ACCESSORIES/
REPLACEMENT PARTS

Tantalum RotorPin. ............ MK 15.46-3
Stainless Steel Rotor Pin. .. .. ... MK 15.46-4
EPRO-Ring................... PP-1224-0021
PolypropylenePlug ............ MK 315.36-1
PVDFPlug.................... MK 315.36-2
KalrezO-rings................. PP-1228-0021
MK 415

PolypropylenePlug ............ MK 415.36
PVDFPlug.................... MK 415.36V

Miscellaneous

Conduit Sensor Kit: one straight

and one right-angle 2" NPT

adapter for 3/8” conuit. .. ... .. MK 515.89
Wet Tap: interface between

515-3, -4, and -5 only and pipe

fitting to allow flosensor removal

while under operating pressure MK 319
Flow Test Indicator. . ........... MK 561
Cable Adapter Kit: Flosensor-to-

Tester and Tester-to-Flometer

adapter cables for the MK 561 MK 561.60
Cable Adapter Kit: MK 515/415

Flosensor to Series 300 Indica-

tor/Controller, adapter cables . . MK 500.61-2

6.3 WARRANTY

SIGNET SCIENTIFIC COMPANY
LIMITED TWO-YEAR WARRANTY

Signet Scientific Company warrants its in-
struments to be free from defects in material and
workmanship under normal use for a period of two
years from date of purchase by the initial owner,
or three vyears from date of manufacture,
whichever comes first, as described in the follow-
ing paragraphs.

This warranty does not cover defects caused by
abuse or electrical damage. Signet will not cover
under warranty any instruments damaged during
shipment to the factory, less case, or improperly
packed. Repair attempts by anyone other than
authorized service personnel will void the warran-
ty. Proof of date of purchase will be required
before warranty repairs can begin.

Parts which prove to be defective in the first year
will be repaired or replaced free of charge in-
cluding labor, shipped F.O.B. our factory or a
designated service center (oddress furnished
upon request).

Only non-moving parts, such as electrical com-
ponents, which prove defective during the se-
cond year are warranted. Meter movements will
not be covered. All units qualifying for warranty
service after one year are subject to a maximum
service charge of $15.00 for replacement of
non-moving parts.

ltems returned for warranty repair must be
shipped prepaid and insured. Warranty claims are
processed on the condition that prompt notifica-
tion of a defect is given to Signet within the war-
ranty period. Signet shall have the sole right to
determine whether in fact a warranty situation ex-
ists.

The Signet warranty does not cover travel time,
mileage expenses, removal, reinstallation, or
calibration.

Signet is continually making design changes and
improvements that adapt to the original circuit
configuration. These will be incorporated as re-
quired in older units on a minimal-charge basis
while under warranty

CONSEQUENTIAL DAMAGES

Signet Scientific Company shall not be liable for
special consequential damages of any nature with
respect to any merchandise or service sold,
rendered, or delivered.

This warranty gives you specific legal rights and
you may also have other rights which vary from
state to state.

7.0 MANUAL CHANGE
INFORMATION

Signet confinually strives to keep up with the
latest electronic and design developments by
adding circuit, component, and design improve-
ments to its instruments as soon as they are
developed and tested. Sometimes, due to print-
ing and shipping requirements, we cannot im-
mediately get these changes into printed
manuals. Therefore, your manual may contain
new change information on the following pages. A
single change may affect several sections. Be
sure to make all changes within the appropriate
sections of this manual.
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"PERMUTIT _AUTOMATIC MULTIPORT VALVE - 2°, 3, 4° & 6"
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[THESE PARTS HAY ALSO BE PURCHASED SEPARATELY)
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L ﬁ MULTIPORT VALVE PARTS LIST
% |rrem EBCRIST 10N : PART NUMBER “)
- NO MATER| AL 2" MPV 3 mMPV 4* mpY 6° NPV
; 1A [BOOY FLANGED SAST IRON | 156-03843 | 156-03718 | 156-02507 | 156-04350
¥ . {BODY FLANGED £ VB COATEO] 186-09649 | 186210052 | 15609851 ] 15805552 ;
A % {sooDY (SCREWED) ,CAST (rON | 186-03799 - - -
?ﬁ /' 2 |PONNET AND GEAR CAGE GASKET GARLOCK #1 [457-10293 [ 129-0848% 129-08422 | 129-06%05
I |3 [PORT PLATE GASKET SARLOCK 91 | 102-20308 | 157-00348 | 128-06415 | 15710978
g “1{_4A  |PORT PLATE BRONZE 102-20307 | 157-09247 | 125-06418 | 125-0ss0¢
3 48 |PORT PLATE 314 $5 102-99144 | 15794107 | 129.27536 [ 129-27837 L
¥ 4C__ |PORT PLATE MONEL 102-80842 | 18714752 | 129-08956 | 125-08997 . e %
‘5 5 $A |PORT PLATE SCAEWS man 3, 9, %0 OR 15 REGUNED see 316 58 | 188-01710 [@88-07649)] 188-01760 | 186-01855] 1 BE- L1
z 58__[PORT PLATE SCREWS wwe 3, 9, 10 OR 18 REOURED wou O [ 188-03642 [ 188-0344% | 188-09444 | 188-03807
3 SA__|SLIOE ASS'Y (UNLINED VLV) (2'ad® HAUB/S' PVE FACING) CAST IRON | 57-10909 | 157-71800 | 129-08420 | 129- 17507
R /|_$8 |SLIOE ASSEMELY LNED VALVE) VINYL COATED, PVCPACNG | CAST IRON | 187-19175 | 187- 19818 | 135 93540 129-13487
i 6C  [SLIDE ASSEMBLY HKIM TEMP. 250 BRONZE 13718723 | 157-18224 [ 12914775 | 156-08829
W 7A _|SUIDE SPRING (UNLINED VLV) (2°-B2) 13°4°8°-$.5) BRONZE/30455] 102-28749 | 102229420 | 102-20003 | 10528980
Vi . 78 |SLIDE SPRING (LINED VALVE) 516 S8 104-30830 | 105-29441] 103-290917 | 103-350932
g‘,‘_ 7€ {SLIDE SPRING (LINED VALVE) MONEL 103-30830 | 104~25641 | 104-29091 | 102-29092
¥ 8A [BONNET & GEAR CAGE ASSEMBLY (AUTO VALYE) - 100-09452 | 100-094%7 | 100-09461 | 100-09285
i 88 |SONNET B GEAR CAGE ASSEMBLY (LINED VALVE) - 100-09434 | 100-09458 [ 100-09462 | 100-0p2ee
i ?___|RING PACKING FOR SLIDE SHAFT ese 2 REGD vt ) 5, bGARLOCK 393 102-29670.| 102-29671 { 102-29672 | 102-35873
. 10 [PACKING NUT FOR SLIDE SHAFT BRONZE 102-208748 | 102-29422 | 10228845 | 102-28944 o
E 1A JSLIDE SHAFT FOR HIGH & LOW PRESS. VALVE (AN 1724 PH SS |102-80375 | 189-11798 | 189 30992 104-2893% -
3 18 |SLIDE SHAFT FOR HGH & LOW PRESS, VALVE tayTo; 17-4 PH 55 | 157-.1049%% 159-11799 159-10880 | 104-28942
5 12 [GREASE FITTING - 187-01485 | 187-01485 | 187-01488 | 167- 01488
L 13 _|MOTOR SUPFORT (SEND MOTOR DATA; - - B - -
< . L% [MOTOR-SEND NAMEPLATE INFORMATION - - - - -
q: 15__|CAP SCREWS auw 6, 9. 9 OR 11 REQURED man STEEL 18801708 | 486-01497 | 188-01818 | 188-0185¢
T . % {INSTRUCTION PLATE - 102-29771]102-29779 ] 102-29771 | 102-29771 o
O 17 [HAND wHEEL tr . ' CAST JRON [ 102-90727 - - “, ~
2 184 |SLOE SHAFT WORM GEAR (AUTO & MANUAL) (AUTO ONLY ON 24 SUCTILE 1RON] 102-28750 | 103-25525 | 109-26559 | 10528987
: 188 |SLIOE SHAFT WORM GEAR (2 MANUAL ONLY) OUCTILE 1RON| 102-283142 - - =
! 19 {OL HOLE COVER (FOR CROSS SHAFT) - 187-01607 | 187-01607 | 187-01607 | 187-01607
: 20 |OL HOLE COVER (FOR DRIVE SHART) 27 - 188-02482 | (0445034489458 rc0moraos
+. 21 _|SLIDE SHAFT BEARING ASZEMaLY BRONZE J02-28884 | 102-28830 | 102-28958 | 102-285%3
Py 22 |BALL THRUST BEARING - J87-01701] 187-01484 | 188-01814 | 187-01820
y 234 _JCROSS SHAFT WORM (AUTO & MANUAL) IMANUAL ONLY ON 29 STEEL 102-28343 | 102-12568 | 102-12572 | 102- 12875
o 238 |CROSS SHART WORM (2* AUTO ONLY) STEEL 192-12570 = = =
H \\\\ 24 |CROSS SHAFT (AUTO) STEEL 102-28603 | 102-28578 | 102.26842 | 157- 11000
; 25 __|MOTOR COUPLING, DRIVING HALF ; STEEL 102-29479 | 102-24862 | 102-24862 | 102-22580
o | 254 [MOTOR COUPLING. DRIVIVG FALF 18" HPJ (SEND MOTOR DATA) STEEL - - - 102-34342
3 N 26 |MOTOR COUPLING, DRIVEN HALE STEEL 102-24562 | 102-228062 | 102-24567 | 102-24583
5 © |264 [MOTOR COUPLING, DRIVEN HALF (8" WP (SEND MOTOR DATAT STEEL | = - - 102-34343
¥ 27 |CLUTCH SPRING i STEEL 102-28604 | 102-28579 | 102-19273 | 102.28938
: 28 |CLUTCH, $SLIDE HALR STEEL 102-29668 | 102-13276 | 102- 43272 | 102-13263
i 29  |CLUTCM, DRIVE MALF STEEL 102-29864 | 102-13275 | 102-18271 | 102- 19262
,& < 30 |CROSS SHAFT WORM WHEEL BRON2E 102-28600 | 102-28586 | 15710879 | 10228920
. 31 |END BEARNG ASSEMELY CAST IRON | 157-10968 [ 18790864 | 187- 10098 | 125 52500
- 32 |HAND WHEEL GRIP (ONLY ON 7 MANUAL) rusper | 102-10784 - E -
t ) |53 |END BEARNG GASKET OARLOCK 660 | 102-28832 [ 102-280832 | 187- 10883 102-28944
34 __|SHOULDER SCREW (ONLY ON 2° MANUAL STL.CD PLATED| 162-17048 - - -
‘ 33 |SET COLLAR STEEL 102-10734 - 10228927 [ 102-.28927
o 36 [CRANK SHAFT (MANUAL ONLY) STEEL = 102-71269 | 102-28928 | 102-28728
; 37 |SPACER STEEL = “ 102-28845 | 102.28048
37A_|SPACER STEEL = - 10228048 | 102-28545
s 378 |smaceR STEEL 102-12618 - - -
38 _|WORM AND DRIVE SHART (2 & 37 - WORM ONLY (&* & 69 STEEL 102-28399 | 102-2838% | 102-12876 | 102~ 12588
39 |ORIVE SMAFT sTEEL . - 102-28847 | 102-28900 o
40 JBALL THRUST BEARNG - 167-01702 | 18701501 | 187-01701] 187-01404
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MULTIPORT VALVE PARTS LIST, continuen

iy DESCRIPTION LR L
HATERIAL 2* Nev 3° mey & ey & Mey

41  |DRIVE SHART BEAANG GASKET GARLOCK 860 | 102-26797 | 102-28794 | 102-20946 | 102-20946
42 |DRIVE SHART BEASING ASSEMELY BRONZE 102-20798 | 102-28833 | 102-28937 | 102-26%40
43 |GEAR COVER GASKET " GARLOCK 91 - - 102-28924 | 102-28937
44A  [CRANK HANDLE STEEL 187-04703 | 187-04902 | 187-01763 | 187-01769
448 JCRANK HANODLE (3° & 4 AUTO) OCL & &' STEEL) €.1./8TEEL - 187-01608 - 186+018%8
45 |PACKING RINGS FOR GREASE TUBES ase "S_f"hmocu 299 | 108.01484 | 186-01486 | 16801488 | 188-01488
44 |PACKING NUT ROR GREASE TURES TS BRASS 102+ 930%1] 10213851 [ 102+13851 | 102-19651
47 |GREASE TUBES (ALEMTE Lonat 2, 3, Y% [ | BRASS 102-39959 | 402-19160 | 102-20675 | 102-27578
40 IKEY (MANUAL VALVE STEEL - 108-51770] 118-31770 | 119-31790
49  [GROOVE PIN O2* HANUAL ONLY) STL.CO PLATED] 188-04423 = - -

50 |GROOVE PN (' MANUAL ONLY) STL,CO PLATED| 188-04428 - - -

51 JENCTOR PLANGE (POR LINED VALVE) AMPCO 102-28314 [ 10220974 - -

52 |EXECTOR FLANGE GASKET (OR LINED VALVE) GARLOCK 922 | 102-28315 | 102-28977 - -

83 [CROSS SHART SPUR GEAR OUCTILE |RON - 102+1339% | 102.28929 | 102-28930
S4A [EONNET & GEAR CAGE ASSEMALY MANUAL VALVE) CAST IRON | 100~094%1 | 400-09488 | 100-09488 | 10009463
840 [BONNET & GEAR CAGE ASSEMSLY (FOR LINED VALVE) CLVNYL COATED | 10009453 | 100409456 | 100-09480 | 100-09464
S5 |KEY MANUAL VALVE) STEEL - 124+31774 [ 106-31770 | 128-%1771
84 JGEAR COVER ASSEMELY CAST |RON - 102-28840 | 159.10993 | 129.06302
57  |SCREW (MANUAL VALVEN STEEL » 188-01508 { 105-.01819 | 188~01833
S8 [PMON (¥ BRASS, 4° & & STEEL) BRASS/STEEL - 10213392 | 102-20929 | 102-28929
59A [OIAL PLATE (ROR SOFTENER) (* B2, ¥.4° & ¢° 8RO BRONZE/BRASS| 102-29426 | 102-10937 | 102-10937 | 102-10937
398 (DAL PLATE soR P TERS BRONZE /BRASS] 102-29427 | 102-11039 | 102-14099 | 102-14089
40  [CROSS SHABT GHANUAL) STEEL 102-40735 | 102-11268 | 102-2092% | 102-28991
A  |SPALER. O BRASS, 4° & 6" STEEL) - BRASS/STERL - 102-13391 { 102-28926 | 102-28934
62 |PONTER (' BRONZE, ¥, 4* & 6° BRASS) BRONZE/BRASS] 102-30576 | 102-10726 | 102-10726 | 102-10726
63A JVALVE PACKING RETANER (FOR LINED VALVE) 503 S3 104=-30828 | 104-29080 [ 109-20081 | 105+29082
638 |VALVE PACKING RETAINER (FOR LINED VALVE) MONEL 103-30828 | 103-29080 | 104-29081% | 104-25082
6 [SLOE SPRING FLANGE (FOR 2* LINED VALVE) 316 83 104-30829 - - -

630 |SLIOE SPRING FLANGE (*OR 2* LINED VALYE} MONEL 108-50829 - - -

64 |VALVE FACKING RING (FOR LINED VALVE) SBR RUBBER | 102-28518 | 102-29084 | 102-2908% | 102+29086
63 {MOTOR SHART BEARING i BRONZE 102-109649 - - -

&6 PN (MANUAL VALVE) STL.CO PLATED - 18004438 | 188-04442 | 18804442
67 ISLICONE LUBRICANT SILICONE Lun| 187-027%8 | 167.02738 | 18702758 | 187-02758
68  |SLICONE SEALANT 732 RYV 187-17284 | 187-17294 | 187-47284 | 107-172%4
69 |800Y ASSEmBLY {CALL PARTS DEPT, FOR NFO) - - - = -

70 |REPLACEMENT PARTS KIT (CALL PARTS DEPT. FOR IR0 - - - - -

71 |BONNET ONLY (CALL PARTS OERT, £OR INEO) ] ~ - - -

72 |mLUG 2* PVC, 3 CL PVC/C. 1. |488-.07148 [ 188-01490 " i

73 [PLUG  WUNLINED ONLY) EAST IRON | 188-00583 | 168-00583 | 188-00563 | 188-00989
74 |BOLT sue 3 REOURED aee STEEL 188-01191 | 188-01199 e >

75 PN MANUAL VALVE) STL.CO PLATED - 1868-04459 | 188-02509 | 188.02509
78 |mug CAST IRON | 188-00389 | 188-00553 | 188-005483 | 168-00883
77_|Pva CAST IRON | 188-00%83 | 188-00582 | 188-00583 | 188-00383
78 |BOLT OF STEEL, CO PLATED, 5" 4' & ¢ STEEL) STLLD MATE/STL| 10808825 | 188-04144 | 188~01823 | 188-00600
79 |scmEw STER|, 188402475 | 188-02475 | 180-02475 | 188-02475
90 [SCREwW STEEL 100-02475 | 180-02478 | 188-02473 | 188-02478
8 [soT STL.CD PLATED] 188-04516 | 788.045164 | 188-045146 | 180-0481¢
82 {moyT STEEL 188-00977 | 188-01191 [ 1a8-01191 | 188-00077
(] KEY, SLIDE SHAFT, SLDE BND 416 33 119-31771| 109-%9538 104=-31938 | 105-31538
84 (KEY, SLDE SHAFYT, WORM END  wes I REGLMED wee 496 83 109-31770 | 108-51537 | 104-31897 | 108-39537
o  [my STEEL 106-31770 )| 117-34770 | 118-31770 | 119-34%70
% heaey STERL 120491771 | 128-91779} 922.34771] 129-94921
o jikEy STERL - 126-31771] 127-31774| 1239-%31779
00 [3CMEW (3 STEEL, CO FLATED, ¥, 4° & 6* STEEL) STLLD PLATED/STL | 188-08625 | 168-0618¢ | 168-01308 188-01508
o |scmEw STL.CD PLATED| 188-01500 | 188-01800 | 168-01300 | 188-01800
#0  [NUT 2* mANUAL ONLY? STL.CO PLATED| 188-00614 " 5 "

M [THRUST WASHER (2* MANUAL ONLY) BRASS 102-30877 » o -

92 [RETANING RING (2° MANUAL ONLY) STEEL 107.03434 = £ e

93 [ORCUT BREAKER ENCOOER) ALL FARTS OFPT, FOR INED) - 7 - ” =
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A LB COMPANY

OPERATING INSTRUCTIONS

FIELD SERVICE

Permutit Field Service provides equipment assembly super-
vision and equipment services.

These services are available on a per diem basis at the time
of equipment installation or start-up.

The services of a field serviceman at the time of equipment
installation and equipment start-up are recommended to check
that the installation is in accordance with the drawings and
instructions and to instruct owner's operators in the operation
of the equipment.

A complete description of responsibility, availability, rates
and expenses will be furnished upon request or by contacting
our Field Service Department at (201)-967-6000.






OPERATING INSTRUCTIONY

FEBRUARY, 1985

/or WATER CONDITIONING EQUIPMENT Date

Job No.

Prepared for MARINE BASE

Al41E39857

CAMP LEJEUNE, NORTH CAROLINA

PART I - DUAL MEDIA FILTERS
PART II - WATER SOFTENERS
PART III - MANUFACTURERS' LITERATURE
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OPERATING INSTRUCTIONY

R e e T T R R U T
FEBRUARY, 1985

/or WATER CONDITIONING EQUIPMENT Date

Job No._ A141E39857

Prepared for MARINE BASE
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PERMUTIT

A LN COMPANY

OPERATING INSTRUCTIONS

DUAL MEDIA FILTERS

GENERAL DESCRIPTION

The filters are supplied with a 6" automatic multiport valve and load-
ed with sand and anthracite selected for the removal of suspended

solids and turbidity.

The underdrain assembly is a double dish with strainers of 316 SS
construction. The water to be filtered enters at the top of the vessel
via the multiport valve and percolates downward through the filter bed
and departs the strainers at the bottom. The effluent stream passes
through the multiport valve and is directed to the softener vessels.

The filter bed must be backwashed periodically to remove the excessive
build-up of particles on the filter bed. A high differeqpial*g£3§§ﬁia
observed on the pressure gauges on the inlet and outlet lines shall

signal a unit is to be backwashed.

Backwash and inlet rates can be observed on the rate of flow indicators
mounted on each line respectively.

The manual and semi-automatic operation of the backwash procedure is
discussed in a latter section.

PAGE !







PERMUTIT

AZBN COMPANY
OPERATING INSTRUCTIONS

DUAL MEDIA FILTERS

Adjust butterfly valves in wash or rewash outlet line to provide speci-
fied rates. Check rate by flow indicator.

REFERENCE DRAWINGS:

LAYOUT .. ccoscsocccccccccccse o e e o ole aRENEE, o o oo 184-18784

FLOW DIAGRAM..ccccccecee R v hiBiere s 6o o0 N/A

INTERNAL ASSEMBLY..... cecese o 6o e ot ercieibre s s o e 101-40120

UNDERDRAIN ASSEMBLY (STRAINER)...... siiaree o o o 102-33600
REMARKS :

For your reference the Manual Operating Procedure is included,
refer to Part V for Automatic Operation of this filter assembly.

PAGE 3






PERMUTIT

A L8N COMPANY
OPERATING INSTRUCTIONS

DUAL MEDIA FILTERS

INSTALLATION

FILTER ASSEMBLY

CAUTION: THE TANKS MAY HAVE A LINING OR COATING TO PREVENT CORROSION,
(SEE DATA PAGE). DO NOT INJURE THIS LINING WHEN WORKING
INSIDE THE TANK OR WHEN LOADING THE UNIT. DO NOT WELDING
OR BURNING ON TANK OR OTHERWISE APPLY HEAT. IF LINING IS
INJURED, SEVERE CORROSION WILL RESULT.

1. FOUNDATION: The foundation should be constructed in accordance
With the dimensions shown on the FOUNDATION drawing, and must be
strong enough to sustain the operating weight of each unit without
settling. The DRAIN should be large enough to pass the maximum
waste flow without flooding.

2. FILTER TANK: Set the tank as shown on the layout drawing, taking
care to see that it is installed plumb. The manhole or filling
plug may be on either side of the piping. Tank legs must be
located to allow the piping to pass between them to the front of
the tank.

3. PIPING AND VALVES: All pump glands and pipe joints must be air
tight.

Connect piping and valves as shown on layout drawing. Flush all
pipe lines clear of dirt, mill scale, etc., before connecting to
valves to ensure proper valve seating.

Butterfly valves (if supplied) must close rather than open as
water level in sump raises the float.

4. MULTIPORT VALVES (If Supplied):

a. Lubricate multiport valve before placing it into service, (see
maintenance instructions).

b. Shutoff (gate) valves should be installed in the inlet and out-
let line of each unit.

c. Always rotate the multiport valve in the direction indicated
by the arrow.

PAGE _ 4






PERMUTIT

A LB COMPANY

OPERATING INSTRUCTIONS

DUAL MEDIA FILTERS

INSTALLATION

FILTER ASSEMBLY

UNDERDRAIN SYSTEM: Normally, either a double dish or a deflector

Jistributor underdrain system is provided. Instructions covering

these types are given below. If any o

ther type system is supplied,

special instructions will be provided if necessary.

A.

DOUBLE DISH: Refer to Form 4938, included with these instruc-
tions, for installation details. In some cases, tanks will be
shipped with strainer assemblies already installed. It is still
important to carefully inspect each assembly before loading the
unit. Tighten any strainers which may have worked loose in

shipment.

DEFLECTOR-DISTRIBUTOR: Examine the deflector plate to certain
there is a uniform clearance between it and the bottom head

of the tank.

PAGE _5
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PERMUTIT

OPERATING INSBTRUCTIONS

DUAL MEDIA FILTERS

INSTALLATION

TESTING STRAINERS & LOADING MEDIA

TESTING STRAINERS: After piping and valve installation has
been completed and all valves are closed.

NOTE: The empty filter is to be tested and loaded
with media first. Remove the manhole from
the empty filter and with a man at the manhole
to observe the underdrain system, partially
open the inlet backwash valve (F2) on the
empty filter to admit water to the bottom of
the filter.

MULTIPORT VALVE (If Supplied): Place in back-
wash position and slowly open backwash shutoff
valve.

NOTE: Whether water comes freely from every strainer.
Several trials will be necessary, and after
each trial, drain the water from the filter
being tested. Any clogged strainers should be
thoroughly flushed out.

When underdrain system is acceptable, proceed
to loading media instructions.

LOADING MEDIA:

LOADING SUBFILL: Each layer must be carefully leveled before
placing the next smaller size. As an aid to leveling add
water, VERY SLOWLY through bottom of tank, until it just
reaches the top of the layer just placed.

LOADING FILTER MEDIA: Once the subfill has been installed,
fill the tank VERY SLOWLY with water added through the bottom,
until it is about half-full. Slow filling is necessary to
prevent the possibility of upsetting the subfill layers.

Add the filter media and subfill to the unit by pouring. it in
through the manhole. The water in the tank will aid in distri-
buting this material

page







PERMUTIT

OPERATING INSTRUCTIONS

DUAL MEDIA FILTERS

INSTALLATION

TESTING STRAINERS & LOADING MEDIA

LOADING FILTER MEDIA: (CONTINUED)

If subfill is not required, load the filter media directly on
the double dish, after filling tank about hal f-full with water.

After this has been done, replace the manhole, and proceed
with a backwash, (see manual operation procedure) .

After the first filter has been teéted, loaded with media
and backwashed; repeat the above procedure, for the next filter.

when all of the filters are tested,loaded with media and back-
washed the battery is ready for a rinse sequence, (see manual
operation procedure) . Once all the filters are rinsed, the
battery can be placed in service, (see manual operation procedure) .

After the filters have been placed into service (Rate Set) has
been set, the filter battery can then be placed into automatic
operation, (see automatic operation procedure electrical
description).
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PERMUTIT

OPERATING INSTRUCTIONS

DUAL MEDIA FILTERS

MAINTENANCE

Inspect filter internals at least once a year to be sure
that no unusual conditions exist.

EFFLUENT QUALITY: Improper or careless operation may
result in poor quality water in the effluent. Any of the
following conditions may result in impurities being
forced through the unit, and therefore, should be avoided:

(a) Flow Rate greater than maximum rate specified.
(b) Sudden changes in flow rate (surges).

(c) Backwash not at proper frequency - Unit builds
up excessive head loss.

(d) Under some circumstances it is necessary that
the water be properly coagulated with alum or
other chemicals before entering the filters in
order to obtain satisfactory results.

IDLE PERIODS: If the filter is to stand idle and there is
danger of it being subjected to freezing temperature,
drain the unit, then remove drain plugs from tank and
lowest point in piping.

TEMPERATURE: Maximum allowable water temperature is
limited by materials of construction of valves, vessel
lining, internal parts and/or piping. Temperature of
water entering unit should not exceed 100°9F unless other-
wise specified in DATA Section.

CARBON PURIFIER (IF PROVIDED): Chlorine is removed by

a chemical reaction with the activated carbon. This
chemical reaction is not reversible and, therefore, the
Carbo-Dur bed will eventually lose its ability to remove
chlorine.

Based on past experience, a fill of Carbo-Dur will last
approximately two years. To avoid passing chlorine to
the system, it is recommended that the bed be replaced on
an annual basis.
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PERMUTIT®
A 5P commaw

OPERATING INSTRUCTIONS

DUAL MEDIA FILTERS

MAINTENANCE

PROCEDURE FOR REMOVING MEDIA FROM PRESSURE VESSEL

Depressurize and drain unit.

Remove s

Connect
adapter.

Juice out plug on lower straight side of unit.

a hose to the sluice out connection, using an

Position multi-port valve in backwash.

Open inl

et shut-off valve very slowly, until media

begins to flow. Maintain inlet shut-off valve at that

setting.

Continue sluicing media until water flowing from hose
discharge is clear.

Close inlet shut-off valve for (2) minutes.

Open inl

et shut-off valve very slowly, until media

begins to flow. Maintain inlet shut-off valve at that

setting.

Continue sluicing media until water flowing from hose
discharge is clear.

Close inlet shut-off valve.

Drain unit.

Open manhole.

Using soft bristle brush, remove remaining media from
around strainers.

CAUTION:

NOT: :

CARE SHOULD BE TAKEN NOT TO DAMAGE LINING
WITH HARD SOLED SHOES OR SHARP OBJECTS.

For equipment piped with individual valves:

use same proc2dure as above except valves
are placed in backwash position.
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PERMUTIT

A &N COMPANY
OPERATING INSTRUCTIONS

DUAL MEDIA FILTERS

MAINTENANCE

MULTIPORT VALVE

GENERAL: Water pressure on valve must not exceed maximum opera-
ting pressure listed on DATA pages. Keep stuffing gland around
valve stem leak tight, but do not tighten gland nut too much. Take
valve apart at least once a year to inspect slide and port plate.
Coat contact surfaces lightly with silicone lubricant before

reassembling.

GENERAL LUBRICATION: Check oil in valve case occasionally to keep
3t level of 1/4" plug on left side of valve. Change 0il in gear
case every 6 months. Use S.A.E. 90 o0il (purchase at service
station). In manually operated 2" and 3" valves, use grease (such
as Gargoyle AA-3) instead of oil. Do not allow dirt or water to

get into gear case.

LUBRICATION OF SLIDE: Lubricate slide before valve turns or hard
or clatters. Required frequency will depend on operating water
pressure. Slide LUBRICATING PROCEDURE and recommended lubricant
are given on reverse of MULTIPORT VALVE PARTS LIST, included with

these instructions.

PAGE _19







Fig.

4T 1ONS TUOE)
Q‘o (SHORT TUBE)

S Ooss

4 - Grease Tube Assembly

) |



INDUSTRIAL MULTIPORT VALVE PARTS LIST
DESIGN 5

PART SHOWN
NO. IN FIG. PART NAME

veesnssesBODY. . iireaacananen cosenesensnyie cosveences sevosescsosnenescssscsisocne oo
+veeess.BODY (PLASTISOL LINED)..vesnans
©vveeee..BONNET AND GEAR CAGE GASKET...... s sans wagsie s Eaden e e se dny ke
L v....PORT PLATE GASKET....ccccccerenssss cssssscssecsses AR esenesesuessses
©vesessssPORT PLATE AND GASKET ASSEMBLY iBRONZE)"‘ ........................ cessens
ueeesss.PORT PLATE AND GASKET ASSEMBLY (STAINLESS STEEL) ceveevavucnnoanecscsaanns
*"7" PORT PLATE AND GASKET ASSEMBLY (MONEL)**®. . eocuccncnocnosecnnnnanccacees
" "PORT PLATE SCREWS (SFT)....... S e Sl s e R e eie e SR s Sye/eks
..SLIDE ASSEMBLY QMARD RUBBER FACED).c.eesssocsocssseonssaasssosassssecnace
SLIDE ASSEMBLY PLASTISOL) P.V.C. FACED....cocvenrvnrosnnnene veiase
SLIDE ASSEMBLY (PLASTISOL COVERED) . cuiiitie o s svswssonnpssiasmmonivelsoosy o
SLIDE ASSEMBLY HIGH TEMP. 1600 (FCRMICA)...ccocesnonnannosannsnecncsocens
SLIDE ASSEMBLY HIGH TEMP. 2500 (BRONZE)....ccccococoroncsscenccancnrccnne -
SUIDE SPRING {BRONZE).,<oianesisaocnncarsnrocccnacnsacnnnpnysaossnssssts e
SLIDE SPRING (STAINLESS STEEL) Bitcane vavesmesvasessvanitealannpionsiantios
SLIDE SPRING (MONEL)...ccccvecnannsnanancnanssgocecess
......... BONNET AND GEAR CAGE ASSEMBLY AUTOMATIC VALVE
......... BONNET AND GEAR CAGE ASSEMBLY PLASTISOL LINED
.9 | 8 3eeencne RING PACKING FOR SLIDE SHAFT (SET OF 3)icccccanssononconoscennnsonecnoocs
. PACKING NUT FOR SLIDE SHAFT......cecees cee
Wiassens SLIDE SHAFT (STAINLESS STEEL) ccovrecses deviie
"'SLIDE SHAFT FOR HIGH PRESSURE VALVE (S.S.)....
...STANDARD PART, CAN BE PROCURED LOCALLY.....cecet
..MOTOR SUPPORT....coc0eecee B e SR R I R Lt .
MOTOR-SEND NAMEPLATE INFORMATION......coveveveccners ceibane

.
~
.
H
.
:

PR IR IR BN AR N R

SLIDE SHAFT WORM GEAR (FOR HIGH PRESSURE)....ccceceeeocrcrmmmmomeonsrnnts
OIL HOLE COVER (FOR CROSS SHART) it iadisssusnnssyossassinesocasgoressairos
......... OIL HOLE COVER (FOR DRIVE SHAFT) cuuuns
......... SLIDE SHAFT BEARING ASSEMBLY.....cvveene
......... BALL THRUST BEARING....cconverenonrennnnennnennnecs

....... CROSS SHAFT WORM......csoceesessnccnsenannnnnecncns
CROSS SHAFT (AUTOMATIC VALVE)....coccovcnnnnnnanennnnnareennnnncrss ittt

"MOTOR COUPLING, DRIVING HALF....cieerserermaanerrrnnnnenrsrnnenistsns s st
MOTOR COUPLING, DRIVEN HALF....viierenronnonnrnorancnrensonses
BLUTCHISPRINGE: . octvnnmabibans sihosesssssipssmaanavrsbspatpesasneanonsanins

28 . ivecdes Vivoasvone CLUTCH, SLIDE HALF..ccceeosesanosencasnenccsannnsssonnanerssnnonsrstsnmns

29 cocenenne Veoesosans CLUTCH, DRIVE HALF....

30 coccnnnns Voseovesses CROSS SHAFT WORM WHEEL

31 Cesesenii Vecosnasai END BEARING ASSEMBLY.....coe0vees seeasse

32 Lo eeinias F PP HAND WHEEL GRIP (ONLY ON 2" UNIT)..ccvvneorcrannnonrnrannnaenernnnnosiess

33 eesmaive Vossnnnnsip END BEARING GASKET........ seseresns

K K UG SHOULDER SCREW....ccevsecssssaccccccnes

35 v os srafanls 3ocevnyons SET COLLAR....cvvnnnnacans sosdcnisesnh .

36 « o sisiabinie Sinsrninnes CRANK SHAFT .. .ocursossisesasesennssnsesssasnsacscses

I cvsamee | [P SPACER. .. cislaneecrisis e ssmendissgpisesondybsdvodaovnien cone

K e leceoesane DRIVE SHAFT WITH WORM......... <G SR R JER R S R B

39 .o amseien Vicemewaes ORIVE QHAET s ce v s o spismmspssinsosaiyasasosimssssssvapswees ciesss ves

80 ....c00e Vooswsisees BALL THRUST BEARING....cceeescascccnconronoscvancesansoncnesonsrecssstttns

Y L e | A DRIVE SHAFT BEARING GASKET..... SN T PrRpct, R S LR L s
DRIVE SHAFT BEARING ASSEMBLY......cecvvees Shadls soi salghae waigie dabieenieasiows

44 ....cniui ) RIS, CRANK. .o osecsasoonsssoscssosavnscsss
45 c.icevine ! PACKING RINGS FOR GREASE TUBES (SET OF 3Y s - inensionais neny i assisessess
46 ......c.. L PACKING NUT FOR GREASE TUBES..... e oo alh s AR s as ee v e e e s Wi 608
&Y isasbees 2 SRR GREASE TUBES (ALEMITE) (LONG)..evvcanecccronnnancrrneennennersotsstffssns
88 ..iie0eee [ J GREASE TUBES (ALEMITE) (SHORT).eeessavacrenecnencces PR e S S R
89 ..ussveni “dessssens PRESSURE GAUGE PIPING FLANGE (FOR LINED VALVE)*®. . ccoeccencnscnncnncenes
50 oisviwsicw ceeecsones PRESSURE GAUGE PIPING FLANGE GASKET (FOR LINED VALVE)*™...cuoeunannenenee
Bl tiieececemsocncinoes EJECTOR FLANGE (FOR LINED VALVE)**..... - e/ R LR SRR
82 101000 0/00n 0 a7 0 s 0 0 608 EJECTOR FLANGE GASKET (FOR LINED VALVE)*™ . .. .cviennanonne
53 ciccnncan Ricesmivee CROSS SHAFT SPUR GEAR.......ee L I g e S o
AR, oo iae 28300000 BONNET AND GEAR CAGE ASSEMBLY (MANUAL VALVE)..ccosesoncsnccancnces
54B....... 283....... BONNET AND GEAR CAGE ASSEMBLY (FOR LINED VALVE) .
85 Leemeeeas 2iceceneed CRANK SHAFT AND GEAR COVER ASSEMBLY.....occcnoe: e R SR DU IO
56 ciiennines P GEAR COVER ASSEMBLY.......... e e Gaeiseis v e e n e et galt e fo S-S RAISe aiwin(ore
§57 cossvenc Ricizuenss COLLAR. . cescssacosascacssascsssssccss - eale e A e b s wieh Ty o
58, oeenicnioe RLasenvaid DINION ot svesenie wacipyisndBiavs oo sopinuesionagopgondensassyis hofal e
59 lepodiae 28 3.....0. DIAL PLATE....coeveee PR EE AT [ SRS o o 2 RO R sy
60 ..ocvee 2813....... CROSS SHAFT....ceveees esesscessses sl s e e B paTe e s s B8
| G T  SREPPRARER SPACER...ccaanenee essasee L N PO MW Y s T swssinne
62 seacene 283....0.. POINTER. cvevvvvnonsassasasannee o A s B BRI e
. VALVE PACKING RETAINER (FOR LINED VALVE)*, . i0veecocnacnacsecaosannnscces
VALVE PACKING RING (FOR LINED VALVE)*™ . .oneenne s enseaalbessasiaesssie

* RECOMMENDED SPARE PARTS ** NOT SHOWN ON DRAWING wwe ALL PORT PLATES ARE SHIPPED WITH GASKET
ATTACHED. PLASTISOL LINED VALVES HAVE
NO PORT PLATE GASKET.
SPECIFY FLANGED OR SCREW TYPE FOR 2" VALVES. ALL OTHER FLANGED ONLY.
NCTE: WHEN ORDERING FARTS ALWAYS SUPPLY VALVE SIZE AND PERMUTIT JOB NUMBER OF ORIGINAL INSTALLATION. ORDERS
FOR ALL DESIGN § MULTIPORT VALVES STARTING WITH SERIAL NO. 15120 MUST ALSO INCLUDE THE B/M NUMBER
FOLLOWING THE SERIAL NUMBER IN THE INSTRUCTION PLATE. FOLLOW INSTRUCTIONS ON FRONT PAGE.
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PERMUTIT

A ZURN COMPANY

OPERATING INSTRUCTIONS

I. GENERAL INFORMATION

INTRODUCTION:

The most common impurities found in the water are calcium and
magnesium ions commonly known as hardness. These are also the
least tolerable impurities since they cause scaling in boilers,
household appliances and other equipment contacted by hot
water and impart objectionable tastes for food.

The Permutit pressure ion exchange softener removes such impuri-
ties and produces softened water of superior quality to find

its use in varied applications such as laundries, hospitals,
homes, canneries, restaurants, breweries, etc.
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PERMUTIT

A ZURN COMPANY

OPERATING INSTRUCTIONS

I. GENERAL INFORMATION

GENERAL DESCRIPTION OF SOFTENING PROCESS :

A pressure ion exchange water softener is a vertical cylindrical
steel pressure tank containing a bed of softening media (resin) to
remove impurities, mainly hardness (calcium and magnesium) from a
pressurized water supply. Since softened water is under pressure,
re-pumpina to the point of use is eliminated.

Service:

The raw water (water to be softened) enters at the top of the tank
under pressure. It is distributed downward through the upper

inlet distributor/backwash collector assembly and downward through
the softening media. The softened water is collected at the bottom
of the unit by means of the lower Outlet collector/backwash distri-
butor assembly. This lower assemply is covered with a layered
gravel subfill for optimum collection and distribution of water.

Regeneration Cycle:

When the softener starts leaking hardness to an unacceptable level,
the regeneration of the softening media is required. Before another
service cycle is carried out, the unit must be regenerated. The
regeneration cycle consists of timed steps - backwash, brine intro-
duction and rinse.

Backwash:

The main functions of backwash step are to loosen the media and
remove suspended impurities accumulated during service cycle. The
raw water under pressure is passed through the lower collector/
distributor and up through the subfill and softening media. The
packwash waste water is collected by the upper collector/distributor
and is discharged to the drain.

Brine Introduction:

Soon after the completion of the backwash step, a brine solution is
introduced under pressure through the upper inlet distributor assembly
and downward through the softening media. The brine solution re-
generates the softening media by exchanging the sodium ions in the
brine for hardness ions on the softening media thus removing them

from the media. The waste solution containing mostly calcium and
magnesium is collected at the bottom of the unit by means of the

lower outlet collector assembly and discharged to the drain as

waste. The quantity of brine required for efficient regeneration

page 2







PERMUTIT

A ZURN COMPANY

OPERATING INSTRUCTIONS

I. GENERAL INFORMATION

GENERAL DESCRIPTION OF SOFTENING PROCESS (CONT'D.) :

Brine Introduction (Contlid.i)is

of the softening media is predetermined pased on the capacity of
the softening media. The brine solution is drawn into the unit by
a water operated injector.

Rinse:

After the brine introduction step, the softening media is rinsed
with raw water to remove remaining brine and brine waste solution
contained in the softening media. Like the brine solution, rinse
raw water is also introduced through the upper inlet distributor
assembly, flows downward through the media and is collected at the
bottom of the unit through the lower outlet assembly. Rinse water
is also discharged to the drain as waste. After the rinse step,
the softening media is fully regenerated and ready for the sub-
sequent service run.
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PERMUTIT

A ZURN COMPANY

OPERATING INSTRUCTIONS

I. GENERAL INFORMATION

MEDIA:

Permutit Q is a premium grade, synthetic, gelular, strong acid,
cation exchange resin with an established record of performance.
It is produced in the form of hard, spherical beads and is
supplied in the sodium form. The resin is sulfonated polystyrene
with a standard crosslinkage of 8% divinylbenzene by weight.

The extremely high capacity and stability of Permutit Q permits
its use for industrial, municipal and household softening of
water. 1Its ability to withstand high temperatures without ex-
periencing any adverse effects, makes it suitable for softening
hot water.

Limitations on Water Being Treated:

pHiRange Of Influent.....coscesecececcccccrccnsss 0-14
Maximum Allowable Operating Temperature
Waters without Oxygen (Deaerated) cceeoceecens 280°CF
Waters With Oxygen (Saturated).....:ccceccee- 130°F
Maximum Turbidity of Influent Water.......cceccee-- 5JTU
Maximum Iron in Influent Water...... e e R A O AT PERMUTIT
Maximum H2S in Influent Water.......... . b B e e D D G S
Maximum Cl; in Influent Water....ceeceeececccccns 0.5 mg/1

Raw Water Hardness Range€...ecceccccccccvecccccccccs ALL HARDNESS
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I. GENERAL INFORMATION

D. ION EXCHANGE PROCESS

In order to understand what happens in the ion exchange softening process, it will first be necessary to understand
the meaning of the terms which are used in the explanation. HARD WATER, CATION EXCHHANGER, and BRINE
are therefore defined below and then used to show how the ion exchange process works.

Hard Woter
All natural waters contain much the same dissolved
impurities, but in widely varying amounts. f;AT'ONi ANI( INS
ONS WITH(+)CHARGES ONS WITH (- )CHARGES

There are always enough ANIONS present to balance the s
CATIONS, but anions have no effect on the ion exchange
softening process. .

g g ICo Bucarbonate
Water will be HARD, if it contains large amounts of Co e D3 on HCOy”
Calcium (Ca**) and/or magnesium (Mg**) ions. \

s grim o] SUeee
Brine — is water which has SALT dissolved in it. \ ? = so.}
SATURATED brine contains as much salt as it is pos- !
sible to hold in solution. Sogum o Ino = @ -
SALT — is SODIUM CHLORIDE (NaCl). When dis- \__/
solved in water it splits up (ionizes) into
‘ Sodium (Na*) ions and Chloride (C17)
IONIZES
Na cL| <+ e S Na (4 + =\ CcL
SALT WATER (+)SODIUM ION (=CHLORIDE ION

SATURATED BRINE — contains a very great number of Na* and Cl- ions (concentration is over 200,000 ppm).
When used to regenerate a CATION EXCHANGER, only the Sodium ions (Na*) are put to use. The
Chloride ions (C1~) do not work in the process.

WRACTION POINTS of estien
sachanger heve megetive
le) marge

Cation Exchanger - is a solid material which has
a very large number of “REACTION POINTS".
These reaction points have NEGATIVE (=)
electric charges, and are able to attract and hold
CATIONS, which are POSITIVELY (+) charged,...
veeee(much the same as the way opposite poles of a
magnet attract each other.)

CATION
EXCHANGER

[UmmUN

Is the "RACIMEAATED
form, satior sashanger
hee Fesciion puints
steupiod by sedimm (Be')
fens.

The Softening Process — The diagrams on the next page show how the elements explained above are combined
in the ion exchange softening process to produce soft water.
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I. GENERAL INFORMATION

D. TION EXCHANGE PROCESS (CONT'D.)

\ HARD WATER
I 2J

a Calcium and Magnesium
ions displace sodium
D : from the cation ex-
changer because they
have a stronger at-
traction for the
reaction points.

cese.is brought into
contact with the result i8...c0c000000e CATION EZXICHANGER gradually
becomes "exhausted®--as
the reaction points becope
occupied by Ca”® and Mg ..

st ]

Effluent water is SOFT.

/
Virtually all Ca** and
has been r-o!od
and replaced by Ma' .

REGENERATED
CATION EXCHANGER

When most of the reaction points have been occupied by Ca** or Mg** ions, hardness will begin to slip through
the bed in increasing amounts. This rise in hardness in the effluent is an indication that the effective capecity
of the CATION EXCHANGER has been reached. The CATION EXCHANGER must then be regenerated to
restore it to its original condition.

REGENERATION

EZCHANCER

D Becaug of the great number
a of Na® IONS in BRINE, they

D are able to displace hgrd-
5 ness IONS (Ca*® and Mg )

from the CATION EXCEANGER

and occupy the Reaction

o Y20
pointe---- \‘@ /
ves.i8 brought into the result 48.... &
contact with... \

veseis Tegenerated.. .
R G yar
) * 5] “SFENT® BRINE /
g 0 with hardness
‘ D S fros cation
' E ~ exchanger is
— _ EXHAUSTED D 8 discharged to
M TION EXCHANGER o

brine is rinsed away and the REGENERATED CATION EXCHANGEK,

At the end of regeneration, the “spent”
s — is again able to soften HARD WATER.

with its reaction points again occupied by sodium ion
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. . 9000 — ppm CATIONS

1. GENERAL INFORMATIOMN

Q. 10N EXCHANGE PROCESS (CONT'D.)

CAPACITY OF ION EXCHANGER

emoval of calcium and magnesium depends mainly upon the type of ion exchanger

The capacity for the r
sodium ions in the raw water, and by the

which is used. It is further influenced by the amounts of hardness and
amount of salt used for regeneration.

A. Raw Water — The effect of the amounts of hardness and sodium ions in the raw water on capacity, is
expressed in terms of COMPENSATED HARDNESS.

The hardness of the raw water is considered to be greater than it actually is for capacity deter-
minations, whenever: (a) the total hardness is greater than 400 ppm (as CaCO,), or (b) the sodium
salts are over 100 ppm (as CaCO,). This “greater-than-actual” hardness is referred to as
COMPENSATED HARDNESS, and its value may be calculated using the following formula.

opm COMPENSATED  _ [ ACTUAL i 9000
HARDNESS HARDNESS ~ oy

(all ppm — as CaCO,)

B. Solt Dosage — The capacity which will be obtained from a cation exchanger is also determined by the
(KGR) of hardness which can be removed by
increases as more salt is used for regeneration.

amount of salt used during regeneration. The Kilograins
each cubic foot of ion exchanger between regenerations,

At the same time, the efficiency of salt usage de-
creases with the higher regenerant dosages. That
is, a greater number of Kilograins of hardness are
removed for each pound of salt used at the lower
salt dosages, (and consequently, at the lower
capacities). Thus, greater economy may be
obtained at the expense of the number of gallons
of water softened between regenerations. Figure 7
illustrates the effect of salt dosage on capacity
and ef ‘iciency.

MYAnSALT

EFFICIENCY —a

kor CAPAC

EXCHANGE CAPACITY —o
SALY

SALT DOSAGE W) —o

Figure 7
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PERMUTIT

A ZURN COMPANY
OPERATING INSTRUCTIONS

II. DESIGN AND OPERATING DATA

OPERATING DATA FOR YOUR MODEL:

NUMBER OF UNITS..¢cceceeecccccssncns cececsscne .o
SIZE (DIAMETER) ¢ ccccevececscaccncccsns cecesascess
TANK DESIGN PRESSURE......ccctttererreccececcnns
OPERATION.:ceccceeosncsscccccccccs ceecesscsscscacels
TANK LINING. ::eoceeeeococccscscscascaccscacs cecoss
OPERATING TEMPERATURE (MAX.)..... O .o
UNDERDRAIN.:.ceceeecscsossssccncnccsccsns ..; ..... .o
VALVE TYPE..:.ccccececccsccscsscsosasasanccsns SIZES.
MEDIA. . voccesccacscscccccsoscscssncssncsssscs sigiie ik s i
MEDIA BED VOLUME PERMUTIT..(CU. FT.)....... ccoes
MEDIA SUPPORTING BED.....ceceeeecncccnans A .
CAPACITY..cos.. (KILOGRAINS PER CU. FT.)ccceocee o

** (TOTAL KILOGRAINS PER UNIT)......
GALLONS SOFTENED PER CYCLE (HARDNESS1l.7 GR/GAL)
BRINE TANK SIZE...... R Ot caisieib e s e eee s cossisiee

WASH AND RINSE CONTROL. «¢ccceesesccscocscccaes e

Two coats 1AW AWWA D102-78 Inside Paint System #1.

Based on average flow rate.

page _ s fre

FOUR (4)

60"

100 psi ASME

AUTOMATIC & MANUAL

*

100°F
DOUBLE DISH W/316SS
STRAINERS ‘

4" DESIGN #5 MPV
\
\

PERMUTIT Q-102 RESIN

49

NONE

18

882

75,389

54" DIA. X 48" HT.

RATE SET COCKS







PERMUTIT

A ZURN COMPANY
OPERATING INSTRUCTIONS

IT. DESIGN AND OPERATING DATA

B. OPERATING DATA FOR YOUR MODEL:

NUMBER. OF UNITS .« e oo ooisass ORI s s & 5550 0% 55 5 FOUR (4)
SIZE (DIRMETER) . . .... oo i stinn B s b 60"
TANK ‘DEBTGN PRESSURE....ssssesngss Bl . L i s 100 psi ASME
OBPERATION. . o o 's.c « « - itk e e < 2ty oo < ° ... AUTOMATIC & MANUAL
TREE R« - oo e oo oniies et B s i s < 5 5 ; *
OPERATING TEMPERATURE (MAX.) ceceeccsscocaccans ¥ 100°F
: DOUBLE DISH W/316SS
UNDERDRAIN.......coc.. R S o . . % o A ..  STRAINERS
VAENE BN PE. S ... ... SRR e . . - SIZES. 4" DESIGN #5 MPV
MBS s i is v o oo s v ceeeeee. PERMUTIT Q-102 RESIN
MEDIA BED VOLUME PERMUTIT..(CU. FT.) ...veeenann 5% 49
MEDIA SUPPORTING BED...... L AR . . ... NONE
x% . CAPACITN . .ov .. (KILOGRAINS PER CU. FT.)...ccu... 18
** (TOTAL KILOGRAINS PER UNIT)...... 882

** GALLONS SOFTENED PER CYCLE (HARDNESS1l.7 GR/GAL) 75,385

BRINE TANK SIZE..cccocececsse ointaiaitvre cecseccssnanae 54" DIA. X 48" HT.

WASH AND RINSE CONTROL....... e Bieraldioite s v o 6 v e e e . RATE SET COCKS

* Two coats 1AW AWWA D102-78 Inside Paint System #1.

** Based on average flow rate. ~7
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CAUTION

BEFORE ADDING FILL MATERIAL IN TANK. INSPECT

STRAINER ASSEMBLIES TO INSURE PROPER IN-

‘ STALLATION. BOTTOM EDGE OF STRAINER SHOULD
SEAT TIGHTLY TO STRAINER PLATE AROUND ITS

ENTIRE CIRCUMFERENCE. USE FEELER GALGE TO iN-
SURE NO GAP OR OPENING. EXISTS GREATER THAN
0.006.” IF GAP IS LARGER FOLLOW INSTRUCTIONS.
STEPS 8 & 9 ON PERMUTIT CO. FORM NO. 4938

(INSIDE TANK) DO NOT TIGHTEN NUTS TO TAKE
1P AP b el .,
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PERMUTIT

A ZURN COMPANY

OPERATING INSTRUCTIONS

II. DESIGN AND OPERATING DATA

B. OPERATING DATA FOR YOUR MODEL (CONT'D.) :

FLOW RATES (GPM EACH UNIT)

SERVICE.s . (NORMYL . i, - (PEAK) » « o s s ai Bvv o n s

** BACKWASH (50°F. WATER) ......... 9g GPM FOR
REGEN...... (POUNDS OF SALT PER REGEN)........
(GALS. OF SATURATED BRINE) c..cc...

(BRENE RATE) .. .0, .. 0t i ...

(BRINE DRAW) c...v.n LeRmEEL

* AR TION WATER RATE) . ¢ iteig® o6 s ot

LR ERBDUCTION TIME) st aadieeesas

RINSE. i ites T TR IR ... 35 GPM FOR

REFERENCE DRAWINGS :

LAYOUT - 184-18785
INTERNAL ASSEMBLY - 157-33474
SCHEMATIC DIAGRAM - 556=33732
BRINE TANK ASSEMBLY - 157-33419
CONTROL ENCLOSURE ASSEMBLY - 556-33733

* pressure of water shall be 20 psig.

**x Tf backwash water is below 500F. use lesser ‘rate.

page 2 __

102 GPM - 136 GPM

10 MINS.

291 /135

118/
296 GALLONS

9 GPM

13.6 INCHES

17 GPM

15/
38 MINUTES
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PERMUTIT

A ZURN COMPANY
OPERATING INSTRUCTIONS

III. EQUIPMENT INSTALLATION

PRELIMINARY - BEFORE YOU BEGIN:

Caution:

Flush all lines before connecting them to unit. Do not use undue
force when screwing pipes into valve pipe connections. Ream and
clean all new piping free of chips.

Food, Beverage, and Drug Manufacture:

If the water to be treated by this equipment is to be used in connec-
tion with the commercial manufacture of any food, beverage or drug
product, check first with the Service Department of The Permutit
Company for any special instructions which may be required.

Filters:

The Softener is designed to soften clear, cold hard water that is
free of suspended iron, turbidity and other foreign matter. If your
water supply is not as specified above, a filter should be installed
to correct this problem. :

Pressure Regulating Valves:

Investigate the water pressure. The softener operates on 40 to 100
lbs. per square inch maximum. If water pressure exceeds the maximum,
pressure regulating and pressure relief valves must be installed in
the supply line to the softener. Optimum pressure range is 40 to 70
PS1IG.

Air Chambers:

In installations where water-hammer may occur from quick-closing
valves, the unit should be protected by the addition of an adequate
air chamber.

Flow Rate:

Be sure there is a sufficient flow of water to the softener system.

page _ 10







PERMUTIT

A ZURN COMPANY

OPERATING INSTRUCTIONS

III. EQUIPMENT INSTALLATION

PRELIMINARY - BEFORE YOU BEGIN (CONT'D.) :

Unit Location:

The softener unit should be located at a convenient point near a
waste water drain. If the softener effluent water goes to a water
heater, both a check valve and relief valve must be installed in

the soft water outlet line to prevent hot water from backing into

the control valve. Provision must be made for bypassing any fixtures
which are to be supplied with hard water.

Waste Water Disposal:

A pipe for disposal of waste water during regeneration must run from
the softener to a waste water drain. Keep the waste line open and

accessible so as to be able to check the flow rates and to check for
resin loss in the rinse and backwash position. A direct connection

cannot be made to a sewer pipe.

page _ 11






PERMUTIT

AZIRN COMPANY
OPERATING INSTRUCTIONS

III. EQUIPMENT INSTALLATION

FOUNDATION:

A foundation should be constructed sufficient to sustain the opera-
ting weight of each individual unit without settling. The drain
size should be large enough to receive the maximum waste flow with-

out flooding. See tables and drawings.

SET-UP PRESSURE TANK AND OTHER SYSTEM EQUIPMENT:

Set the component as shown on the layout drawing (see installation
specifications) taking care that it is installed level and plumb.
Unit supports such as tank legs are located to allow piping to pass

to the front of the tank.

CAUTION: SOME TANKS HAVE A LINING OR PROTECTIVE COATING TO PREVENT
CORROSION. TAKE EXTRA CARE NOT TO DAMAGE THIS LINING OR
COATING WHEN WORKING INSIDE OR LOADING THE UNIT. DO NOT
WELD, BURN OR OTHERWISE APPLY HEAT TO TANK SURFACE. UNIT
PIPING AND VALVES MAY BE FURNISHED AS A COMPLETE SUB-
ASSEMBLY. FOLLOW THE CORRECT UNIT MODEL LAYOUT DRAWINGS

FOR POSITIONING. CLEAN WATER FLUSH OR CHECK THAT ALL PIPE

LINES ARE CLEAR BEFORE MAKING CONNECTIONS. CHECK ALL
SCREWED AND FLANGED CONNECTIONS FOR TIGHTNESS AND PROPER
ALIGNMENT. CHECK CONNECTIONS OF PNEUMATIC AND HYDRAULI-
CALLY OPERATED VALVES TO AND FROM CONTROL DEVICES. CHECK

DIAPHRAGM VALVES FOR PROPER SEATING.

UNDERDRAIN SYSTEM:

Underdrain system is installed in unit as shipped from the factory.
This assembly is a double dish with 316SS strainers.

Check the tightness of each strainer to the double dish strainer
plate. DO NOT OVER TIGHTEN, but tighten to a leak tight condition

under test pressure.

See Section B for installation instructions on strainer assembly.
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PERMUTIT

A ZOBN COMPANY

OPERATING INSTRUCTIONS

III. EQUIPMENT INSTALLATION

ION EXCHANGE MEDIA:

Ion exchange media is shipped in bags and labled accordingly.

Check internal assembly drawing for bed depth. 1In the previous
step you loaded the subfill and drained the tank half-way. Load
the ion exchange media by pouring the material through the manhole.
The water will aid in distributing this material.
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OPERATING INSTRUCTIONS

IV. OPERATION

A. DESCRIPTION OF OPERATION:

The softeners are automatically operated with
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PERMUTIT

A ZURN COMPANY

OPERATING INSTRUCTIONS

VI. MAINTENANCE

HARD WATER SUPPLY - should be within the quality limitations.

HOUSING - Softener must be properly housed to protect it against freez-
. SR - T | . .
ing, rain, dust or other abnormal conditions.

TEMPERATURE - Allowable water temperature is also limited by materials
of construction. See DATA SHEET for maximum allowable temperature.

1f soft water passes directly into a hot water heater or other heat

producing apparatus, a swing check valve must be installed in line to
prevent hot water backing into softener or meter. A pop valve should
be placed between check valve and heater in order to protect softener

shell.

CAPACITY - Do not run softener at flow rates higher than allowable. Test
hardness of raw water periodically to avoid running unit past its capacity
for hardness removal. If overrun, a double regeneration is required to

restore ion exchanger to normal condition.

AIR - It is very important to keep air out of backwash water, since iE
may cause upset bed. Be sure all pipe flanges, pipe joints, packing

glands of pumps, etc. are tight.

WATER HAMMER - Wherever water hammer or rapid pulsation of water pressure
occurs (even at low pressures) , the user should provide a properly de-
signed air chamber, or other suitable means, to protect the softener

tanks from rupture.

IDLE PERIODS - If idle period is long (one week or more) , before shutting
down, run the unit until effluent is no longer soft, and then drain.
During the idle period the softener should remain tightly sealed to pre-

vent ion exchanger from drying out.

If there is any danger of freezing, keep inside of tank filled with sat-

urated brine.

When ready to reassume operation, put through a regen cycle and rinse
until water is acceptable.

If idle period is to be short (overnight, weekend), merely shut down
unit. When restarting, rinse the softener to waste until effluent
quality reaches its normal level, before placing unit in service.
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PERMUTIT

A !EIH COMPANY

OPERATING INSTRUCTIONS

VIi. MAINTENANCE

BOILER BLOWOFF CONTROL - Ion exchange softening does not reduce total
solids in water. 1f the soft water is used for boiler feed, it is still
necessary to periodically blowdown the boiler in order to maintain con-
centrations within required limits.

PREVENTION OF CORROSION:

BOILER FEED - should be deaerated to avoid corrosion. Sufficient deaera-
Tion for protection of the boiler proper can be accomplished in the usual
open heater, if large enough and properly operated. If steel tube econo-
mizers are used, the water must be completely deaerated, and special

equipment should be added to the ordinary open heater for this purpose.

HOT WATER SUPPLY PIPING - Deaeration should also be employed. If corro-
sion occurs and deaeration cannot be adopted, feeding of SODIUM SILICATE
into the inlet of the heater for the hot water supply (NOT BOILER FEED)
will be found helpful.

SALT TANK:

The salt tank should be inspected periodically and cleaned whenever
necessary. All salt contains impurities or dirt which accumulates in
the lower part of the tank and can cause incomplete regeneration by re-
stricting the brine flow or by delivering weak brine.

To clean, follow this procedure:

Syphon the water from the brine tank with a hose (or shut off
the brine refill valve and permit the water level to lower as
units are regenerated).

Remove any remaining salt and the impurities from the tank.

Clean the brine suction strainer. Wash out the tank and refill
with fresh salt.

If an inlet meter is used in your system, check it's accuracy periodi-
cally.

Manufacturers' Literature is included with this text. Refer to it for
Information on the timer, stager, multiport valve and individual valves.
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SALT SPECIFICATIONS

Type
Rock Salt or Evaporsted Salt.

Celer
White to greyish white.

Compesition
(1) Not less than 98% sodium chloride, with a minimum of calcium snd mag-
nesium salts.

(2) Zero phenolphthalein alkzlinity (Alkslinity B).

(3) No gresse, fat, ot oil contenl.

Finoness
Between 3 mesh and S50 mesh. Evaporated salts may have up to 15% thru 60
mesh.

Softeners using polyethylene brine tanks, with no gravel in the bottom, must
use o fairly coarse grade of rock salt such as CC or KD coarse, or larger.

Selubility
The salt should dissolve rapidly without packing, to form e clesr solution.

Comperstive Selubility end Pecking Tondency
Salt should dissolve completely in not more than 15 minutes in the STANDARD
FLOAT experiment described below.

Srenderd Floet E quipment

Place o 20 gram sample on & flost consisting of » cork ring about 2" inside
diemeter, 174" thick, and with 8 single piece of cheese cloth across the hole,
forming ® Mosting screen. Place into » beaker containing 200 c.c. of water.

Detemmine time for complete solution of the salt.

Coarse salts usually teke less then 15 minutes and fine salts more than 20
minstes to dissolve.

Sompian
The Permutit Compeny will test and report on any

ples of selt considered

" for regeasteting pwposes.

CHARGING SALT TANKS

A. Selt Setwreter

Loed Salt into tank whenever salt depth has dropped to about 12 inches. To avoid porribility of weak
brine being used for regeneration, never let salt depth fall below 12",

@ Allow brine level to drop by regenersting a lew times without refilling with makeup water.

© Brine draw can be messured with @ ruler during these regenerstions.

@ When brine level is low enough 30 tank will not ovetflow when salt is sdded - refill with salt to
within about 15" of rim of tenk.

® Then fill with water through filling line to 1" from top of tenk.

A more desirable procedure is to add salt whenever the level has dropped more then seversl inches below
its highest level. This will avoid the danger of drewing wesk brine when salt level is too low.

B. Selt Sterege Tenk _ Brine Meesvring Tenk

Load salt into the Selt Storage Tank (SST) ss soon as the solt level hes dropped 24" below the top of this
tenk. Salt must be added before the liquid level in the SST cen be seen, otherwise woter will overflow
the constant head box when salt is added.

A more desirable method of charging, is to add salt whenever the level folls 5" or 6" below the top of the
SST. By keeping the SST filled with salt st all times, the danget of providing wesk brine for regeneration
w 'l be avoided.

The density of brine in the Brine Measuring Tenk (BMT) should be checked frequently by plecing ® hydro-
meter in the BMT. The reading obtsined should be 22° to 23° Beume.

C. Selt Srerege Besin
When a concrete wet salt storage basin is used, a sullicient depth of undissnolved selt must be meinteined

to provide a seturated brine solution at ell times. Check brine frequently with @ hydrometer. A resding of
22° to 23° Baume indicetes saturated brine.

advd
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PERMUTIT

A ZOBN COMPANY

OPERATING INSTRUCTIONS

Chemical Test for Quality Control

The DATA SHEET indicates which chemical test is to be used for control of softener operation (SOAP TEST or

TOTAL HARDNESS TEST).
The chemical test is to be used to determine when a softener should be regenerated, and when a rinse may be

ended.

The sample to be tested should be drawn from the soft water sampling cock during a softening run, and from the
sump (or rinse outlet) during a rinse.

Once the correct length of run, and length and rate of rinse have been determined, these figures may be used for
standard operation as long as the raw water characteristics do not change. The chemical test should be used to
periodically check on the operation of the softener and adjustments made whenever necessary.

1. SOAP TEST Permutit Test Set #1 Hach Model SO-11
Hardness Soap Demonstration Cat. No. 2253-00

Apparatus Reagents

1 Test Tube 2 0z. Soap Solution

1 - Stopper

1 Dropper bottle

Procedure

Fill the test tube to the mark with hard water.

After addition of specified number of drops of soap solution (see DATA SHEET), stopper, shake test tube
vigorously and place on its side. If water is soft, a permanent lather will form, covering the entire surface and
lasting for at least 5 minutes. :

If a lather does not form and remain for S minutes, the water being tested is hard. If the sample was taken from
the softener effluent, the unit should be regenerated. If the sample was rinse water, it indicates that the rinse is
still incomplete.

The test should be made at room temperature; if the sample is close to freezing temperatures, allow it to warm

up before the test is run.

CAUTION: The soap solution contains free caustic and should not come in contact with the skin, fabrics, etc.
If spilled, rinse thoroughly with water.
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PERMUTIT

A ZBN COMPANY

OPERATING INSTRUCTIONS

2. TOTAL HARDNESS TEST Hach Model HA-71A
Cat. No. 1452-01
Apparatus Reagents
1 — Mixing bottle 4 oz. Buffer solution, Hardness 1
1 — Erlenmeyer flask, 125 ml. in dropper bottle
1 — Plastic measuring tube, 5.83 ml 4 oz. ManVer® II hardness indicator

Hardness 2 in dropper bottle
4 oz. Titrant Reagent,
Hardness 3 in dropper bottle

Procedure

Two procedures are outlined. Procedure A for low range when testing the softener effluent or rinse water. Use

procedure B for relatively high range when testing a sample of raw water. % :

A. Low Hardness Water

Low Range (1 drop equals 1 mg/l)

e Fill the flask to the 100-ml mark with the water sample.

e Add 2 dropperfuls of Buffer Solution, Hardness 1. Swirl to mix.

e Add 4 drops of ManVer® 11 Hardness Indicator, Hardness 2. Swirl the flask to mix. A blue color indicates soft
water. If a red color is produced, proceed to add Titrant Reagent, Hardness 3, dropwise with constant
swirling of the flask. Count the drops until the color changes from red to blue. Each drop of the
titrant used is equal to 1mg/1 as calcium carbonate (CaCO3).

B. High Hardness Water

High Range (1 drop equals | gpg) ;

e Fill the plastic measuring tube level full with the water to be tested. Pour it into the mixing bottle.

e Add 3 drops of Buffer Solution, Hardness 1. Swirl to mix. '

e Add | drop of ManVer® I1 Hardness Indicator, Hardness 2. Swirl to mix. A blue color indicates soft water. If a.
red color develops, proceed to add Titrant Reagent, Hardness 3, dropwise with constant swirling of the
mixing bottle. Count the drops until the color changes from red to blue. Each drop of the titrant
used is equal to 1 grain per gallon hardness, expressed as calcium carbonate (CaCO,). [One
grain per gallon (gpg) equals 17.1 milligrams per liter (mg/1)].

NOTE: It is suggested that reagent accuracy be checked from time to time by using a reliable standard hardness
solution (not included in kit). Follow regular instructions using standard instead of sample.

Replacement equipment and reagents, the latter in varying volumes, may be ordered F.O.B. directly from:

HACH CHEMICAL COMPANY
P.O. Box 907

Ames, lowa 50010

Tel. 5§15-232-2533

TWX 910-520-1158
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PRELIMINARY

BEFORE YOU BEGIN.. ..

CAUTION

Flush all lines before connecting them to unit. Do not use undue force when screwing pipes into valve pipe connections. Ream
and clean all new piping free of chips.

FOOD, BEVERAGE, AND DRUG MANUFACTURE

If the water to be treated by this equipment is to be used in connection with the commercial manufacture of any food, beverage
or drug product, check first with the Service Department of The Permutit Company for any special instructions which may be
required.

FILTERS

The Softener is designed to soften clear, cold hard water that is free of suspended iron, turbidity and other foreign matter. If
your water supply is not as specified above, a filter should be installed to correct this problem.

PRESSURE REGULATING VALVES

Investigate the water pressure. The softener operates on 25 to 100 Ibs. per square inch maximum. |f water pressure exceeds the
maximum, pressure regulating and pressure relief valves must be installed in the supply line to the softener. Optimum pressure
range 15 40 to 70 PSIG. .

AIR CHAMBERS

In installations where water-hammer may occur from quick-closing valves, such as flushometers, the unit should be protected by .
the addition of an adequate air chamber.

FLOW RATE

Be sure there is a sufficient flow of water to the softener system.

UNIT LOCATIGN

The softener unit should be located at a convenient point near a waste water drain. |f the softener effluent water goes to a water
heater, both a check valve and relief valve must be installed in the soft water outlet line to prevent hot water from backing into
control valve. Provision must be made for bypassing any fixtures which are to be supplied with hard water.

WASTE WATER DISPOSAL

A pipe for disposal of waste water during regeneration must be run from the softener to a waste water drain: Keep the waste line

open and accessible so as to be able to check the flow rates and to check for resin loss in the rinse and back wash position. A dir-
ect connection cannot be made to a sewer pipe.
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INSTALLATION

STEP 1 - PREPARE FOUNDATIONS

® See Foundation or Layout Drawing. DATA SHEET gives the weight of equipment.
® Drain line or sump outlet must be large enough to avoid flooding of area.

STEP 2- ERECT TANKS
® Tanks must be plumb and legs set so that piping from bottom passes between legs.
STEP 3- INSTALL PIPING, VALVES AND METER

® Refer Layout Drawing i

® Always place shutoff valves on INLET AND EFFLUENT line of each softener.
® Before installing a Multiport Valve, flush tank and Piping to prevent damage to valve slide.
® LUBRICATE Multiport Valve before placing in operation (see MAINTENANCE.)

STEP 4 - INSTALL STRAINER SYSTEM
® See DATA Sheet for TYPE UNDERDRAIN Provided.

A. Double-Dish System
e On small diameter units, plastic strainers will be in place when tank is shipped. Each strainer
assembly must be checked to be sure all are properly seated and hand-tight.

On larger units, strainer assemblies will be shipped separately for installation at the job site.
SEE FIGURE 1 for assembly and installation procedure.
e Test the system as described in STEP #6.

STEP 5 - INSTALL UPPER INTERNALS

' ® REFER INTERNAL ASSEMBLY drawing(s).

® From inside bottom of tank measure off required distances for location of top of bed
and intemal piping, and mark each location in 3 or 4 places around inside of tank.
® Install brine and wash piping carefull

® If necessary, several of the lateral pipes may be temporarily removed to provide
working room for loading ion exchanger and supporting bed.

STEP 6 - TEST UNDERDRAIN SYSTEM

® Set all valves for BACKWASH (see OPERATION). Keep shut-off valve in inlet line
closed until ready to start test.

e If equipment is AUTOMATIC, open disconnect switch.

® With a man at manhole to observe UNDERDRAIN system, open inlet valve to
admit water to bottom of unit.

® Note whether water comes freely from every strainer Several trials will be necessary,
and after each trial drain water from tank through the drain plug.

® Any clogged strainers should be thoroughly flushed out.

B-2
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INSTALLATION

Installation of Strainer Assembly

STRAINER ASSEMBLY CAUTION
AVOID THESE INSTALLATION

ERRORS TO PREVENT LOSS
LOCK NUT-B(; BLEOJEIgHJS_}MED ON TOP OF RESIN, SAND, ETC.

HAND TIGHTEN UNTIL SCREEN DISC 8. WRONG
ASSEMBLY CAN NOT BE ROTATED.

THEN MAKE ONE FULL TURN OF NUT
(USIN IN_PLACE

TYPICAL SCREEN ASSEMBLY

‘T® BAR

2" DIA. HOLE IN
STRAINER PLATE

Figure 1.

Strainers are shipped assembled with SCREEN ASSEMBLY and nuts in place on T-BAR.

IMPORTANT NOTE: Before installing strainers, inspect holes for any burrs, weld spatter, etc., which would
prevent proper seating of assembly. Correct as necessary. EACH STRAINER MUST SEAT
TIGHTLY AROUND ITS ENTIRE CIRCUMFERENCE BEFORE INSTALLING FILL
MATERIAL.

To install these assemblies proceed as follows:

1) Remove any plastic tape used to hold the assembly together during shipping.

2)  Buack off nuts to top of T-BAR to free SCREEN ASSEMBLY. x

3) Tilt T-BAR and insert into 27 hole in the strainer plate. Center the rod in the hole and pull up on stem, so that
the shoulders of the T-BAR are up inside the hole.

4) Tighten first nut by hand until SCREEN DISC ASSEMBLY is very lightly seated against strainer plate. Try to
shift the assembly as a means of checking whether the T-BAR has slipped out of its position in the hole.

S) After 1-BAR is center in the hole, tighten down the first nut by hand until entire assembly can’t be rotated
by hand. then make one full turn of nut, using wrench, to secure in place.

0)  Place the second nut on the stem of the T-BAR and tighten with a small wrench on top of first nut. This nut
serves as a lock nut.

7)  Final inspection should include use of 0.0067 feeler gauge between:
a) strainer plate and strainer
b) lower nut and strainer
This procedure will insure proper seal.

8) If gap is larger than 0.006™", back off nuts and repeat steps 3 thru 7.

9) If gap is still larger than 0.006", call the Permutit Company, Service Dept., Area Code: 201 262-8900.

CAUTION: IN NO CASE SHOULD NUTS BE TIGHTENED MORE THAN INDICATED IN STEP §
; TO CLOSE GAP.
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INSTALLATION o

STEP 7 - LAY SUPPORTING BED (IF ANY)

@ Double Dish underdrain requires NO supporting bed unless specifically noted in Section A, DATA.
Header-Lateral type has either gravel or anthracite.

e Gravel or anthracite is shipped in bags, labeled according to size. With some softeners a layer of
coarse sand is also provided. Do not put gravel supplied for SALT TANK into softener by mistake.

e Place supporting bed in separate graded layers (SEE INTERNAL ASSEMBLY drawing), and carefully
level each layer before placing the next one. :

e For aid in leveling, let water into bottom of tank VERY SLOWLY .until it just reaches the top of the
layer. Then use the water surface to level the supporting bed material.

e Place first two layers carefully by hand. Other layers may be poured slowly into tank if a board is
placed in the bottom to break the fall. Do not allow material to damage underdrain system or disturb
other material already in the tank. _

o If the shell is lined with a special protective coating, all supporting bed material should be placed by
hand. It is very important that such a lining is not damaged.

e When entire bed has been placed and leveled, measure the vertical distance from the top of supporting
bed to lowest point on lip of manhole. Record this measurement (for each softener) for future reference.

STEP 8 - LOAD ION EXCHANGER

e Fill tank half-full with water added VERY SLOWLY through the bottom.
e Pour ion exchanger into tank through the manhole.
e If ion exchanger provided is ZEO-KARB, allow it to soak at least two hours. ZEO-KARB swells when
. wet to expand its volume by about 25%.
e After exchanger is in place (after 2 hours in the case of ZEO-KARB), close the manhole and fill the
tank SLOWLY with water entering through the bottom.
e When water flows out of the wash water outlet pipe into the sump, SLOWLY open the inlet valve until

wide open.
e Backwash the softener at the rate of flow specified (SEE DATA SECTION) by adjusting the backwash
rate controller. :

STEP 9 - REGULATE BACKWASH RATE

e See DATA SHEET for type of RATE CONTROL provided.
e Before making any adjustment, first be sure the inlet valve is fully opened.

A. Rate Set Valve

® Measure the flow rate (gallons per minute) using the meter and a clock. When no meter is provided,
check rate by timing the waste water collected in a container of known volume.
e Adjust the valve in the wash outlet line to give the backwash rate specified (see OPERATION).

e During this first wash, some ion exchanger “fines” will appear in the wash water. This is normal, but
during this and future washings, there should be no loss of normal sized particles when the softener is
backwashed at the specified rate.

e Continue the wash for about 30 minutes, or until the wash water contains no appreciable amount of
fine material.
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INSTALLATION

STEP 10 - CHECK BED DEPTH

STEP 11

STEP 12

e End backwash by closing valve in inlet line slowly.

¢ Remove manhole and partially drain tank through wash or rinse line (MULTIPORT VALVE in REGEN
position).

e Stop draining when water level is estimated to be 8" to 12" below top of exchanger bed. Bed should
be smooth and level. :

® Measure vertical distance from top of bed to lowest point on lip of manhole. Record for future
reference. '

e Calculate the bed depth of ion exchanger by subtracting this measurement from the dimension obtained
when the distance to top of supporting bed was measured (STEP 7). Record the bed depth thus
calculated.

- REGULATE RINSE RATE

® Replace manhole and refill tank SLOWLY through the bottom. i

e When water flows through outlet pipe into sump, open inlet valve fully, and backwash at full rate for
3 or 4 minutes.

e Set the softener valve(s) for RINSE (see OPERATION for procedure). ‘

e Control of the rinse rate uses the same type of equipment as used for control of backwash rate. See
OPERATION sheet for type of control provided and for specified rate of flow.

e See STEP 9 for instructions for adjusting the rate.

- INSTALL METER REGISTER

® Place change gears on meter and register drive spindles. Use description on shipping instructions
to identify each gear (by the number of teeth).

® Attach register to meter. Be sure register is plumb and change gears mesh.

® Remove rear cover; open front cover. Rotate indicator hand CLOCKWISE (when viewed from
front)  Neptune Only  and observe operation of the switch.

® Switch should (a) CLOSE at the ZERO position of indicator hand. and (b) OPEN when hand is
rotated about /8 turn in a clock wise direction.

® Badger & Hersey Registers should be operated counter clockwise. i

® Fully AUTOMATIC softeners are provided with shghtly different register operation. SECTION D-
AUTOMATIC EQUIPMENT gives additional INSTALLATION details for that type register.

STEP 13 - ASSEMBLE REGENERATION EQUIPMENT AND LOAD SALT

® Assemble tanks, piping. valves and related equipment as shown on LAYOUT or REGENERATION
EQUIPMENT DRAWINGS. The Polyethelene Brine Tank should be set on a clean, solid, flat surface.

® DATA SHEET indicates which of the following regenceration systems has been supplied. Refer to
appropriate section below for installation instructions.

A. Salt Saturator

® Install brine suction piping. connect water line 1o float (refill) valve on salt tank.

® Load salt into salt tank to provide at least 18" depth in the tank. Clean, white, pea-sized rock, solar
or approved grades of pellet salt are recommended. Keep salt clean and free from all foreign matter
that may contaminate water. Open BRINE REFILL valve to add water to salt until 2"’ below
overflow fitting of tank. Note level of brine in salt tank and adjust float by adjusting float rod up or
down until level is maintained at approximately 2" below overflow.

B-5




INSTALLATION

STEP 14 - REGULATE BRINE DRAW

® Adjust brine draw so that brine level in salt tank drops at rate shown in “OPERATION”. Turn
BRINE ADJUSTER screw counter clockwise to increase rate of brine draw. Turn BRINE ADJUST-
ER screw clockwise to decrease brine draw rate.

A. Rotate Multiport Valve to RINSE (R) position and rinse until free of possible salt brine and then
Totate to original SOFTENING (S) position.

® Open BRINE REFILL valve and fill salt tank with water. Adjust float rod, if necessary.
® Close BRINE REFILL valve.

B. Salt Storage Tank — Brine Measuring Tank

e Install BRINE COLLECTOR in Salt Storage Tank (SST).

e Place 6" of gravel in bottom of SST and level top surface. Gravel should cover the brine
collector. :

® Place BRINE DRAW DISC and COLLAR on brine suction line in Brine Measuring Tank (BMT)

e Load salt into SST until it is full.

e Open isolating valve in make-up water supply line and allow water to flow through the float valve
and constant head box — into the SST. )

® Throttle SET COCK in line between the SST and BMT, so that it takes about 2 HOURS to fill the
BMT (or, one of the BMT’s, if more than one is provided). If BMT fills too quickly, brine will be
too weak. :

e Adjust float valve in constant head box to close when level of water in box is 1" from top.
(Brine level in BMT is always below this level because of difference in densities).

e When highest level of brine in BMT has been reached place BRINE DRAW DISC at comrect
elevation to indicate specified brine draw.

» If equipment is automatic, adjust the float switch or electrode in the BMT, to give specified
brine draw.

STARTUP

When all equipment has been installed, follow the procedure outlined below before placing the softener(s) in
service. : i

e Check operation of all mechanical components.

e If equipment is AUTOMATIC, check operation of electrical components. See SECTION D-AUTOMATIC
EQUIPMENT, for test procedure for electrical equipment.

® When all components are found to operate properly, regenerate each softener as specified — see OPERATION
sheet. Set dilution rates, brine draw rates, etc., at this time.

® Rinse each softener according to instructions in OPERATION.

® After rinse, the softener is ready to be placed in service.
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PRECAUTIONS

To obtain the best operating results from the softeners and to
avoid damage, the precautions listed below should be observed at
all times.

1. HARD WATER SUPPLY - should be within the quality limitations indicated.

CATION EXCIHHANGER
Q ZFO-KARB ZEO-DUR

Maximum Temp. (°F) 250 140 140
pH Maximum 11 11 8.3

Minimum - - 6.2
Max. Total llardness All All All

(grains/gallon)

Turbidity (Max.) ppm S 5 5
0il None None None
Hydrogen Sulfide 0.5 0.5 0.5

ppm (Max.) '
Free Chlorine ppm 0.5 0.0 10

Max.

Iron and Manganese in the water must be in the dissolved form (WATER clear when first drawn) to avoid
damage to the ion exchanger. Oxidizing agents (such as Chlorine) should not be added to water before softening,
if iron and manganese are present. Air leaks in piping on pump suction should also be climinated.

to

HOUSING - Softener must be properly housed to protect it against freezing, rain, dust or other abnormal
conditions.

3. TEMPERATURE - Allowable water temperature is also limited by materials of construction of multiport valve
and softener itself. See DATA SIHEET for maximum allowable temperature.

If soft water passes directly into a hot water heater or other heat producing apparatus, a swing check valve
must be installed in line to prevent hot water backing into softener or meter. A pop valve should be placed
between check valve and heater in order to protect softener shell.

4. CAPACITY - Do not run softener at flow rates higher than allowable. Test hardness of raw water periodically
to avoid running unit past its capacity for hardness removal. If overrun, a double regeneration (as at STARTUP"
is required to restore ion cxchanger to normal condition.
5. AIR = It is very important to keep air out of backwash water, since it may cause upset bed. Be sure all pipe .

flanges, pipe joints, packing glands of pumps, etc. are tight.
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PRECAUTIONS

6. WATER HAMMER - Wherever water hammer or rapid pulsation of water pressure occurs (even at low pressures),
the user should provide a properly designed air chamber, or other suitable means, to protect the softener tanks
from rupture.

7. IDLE PERIODS - If idle period is lohg (one week or more), before shutting down, run the unit until effluent is
no longer soft, and then drain. During the idle period the softener should remain tightly sealed to prevent ion
exchanger from drying out. ‘

If there is any danger of freezing, keep inside of tank filled with saturated brine.
When ready to reasume-operation, proceed as described under STARTUP.

If idle period is to be short (ovemight, weekend), merely shut down unit. When restarting, rinse the softener
to waste until effluent quality reaches its normal level, before placing unit in service.

8. BOILER BLOWOFF CONTROL - Ion exchange softening does not reduce total solids in water. If the soft
water is used for boiler feed, it is still necessary to periodically blowdown the boiler in order to maintain
concentrations within required limits. :

9. PREVENTION OF CORROSION

BOILER FEED - should be deaerated to avoid corrosion. Sufficient deaeration for protection of the boiler
roper can be accomplished in the usual open heater, if large enough and properly operated. If steel tube
‘Conomizers are used, the water must be completely deaerated, and special equipment should be added to the
ordinary open heater for this purpose. '

HOTWATER SUPPLY PIPING — Deaeration should also be employed. If corrosion occurs and deaeration

cannot be adopted, feeding of SODIUM SILICATE into the inlet of the heater for the hot water supply (NOT
BOILER FEED) will be fo_und helpful.

B-8



MAINTENANCE

MAINTENANCE - MECHANICAL EQUIPMENT

If equipment is AUTOMATIC, also see “Section D-AUTOMATIC
EQUIPMENT for additional instructions covering electrical
equipment.

1. MULTIPORT VALVE

General
e Water pressure on valve must not exceed maximum operating pressure listed on DATA SHEET.
e Keep stuffing gland arund valve stem leak tight, but do not tighten gland nut too much.

e Take valve apart at least once a year to inspect slide and port plate. Coat contact surfaces lightly with
grease before reassembling.

General Lubrication

e Check oil in valve case occasionally to keep at level of 1/4" plug on left side of valve. Change oil in gear
case every 6 months. Use 600-W oil (purchase at service station). A

e In manually operated 2" and 3" valves, use grease (such as Gargoyle AA-3), instead of oil.

e Occasionally oil the motor coupling and drive shaft bearing located below the coupling. (AUTOMATIC VAL VES ' 1
ONLY). ' :

;
‘ e Do not allow dirt or water to get into gear case.

Lubrication of Slide

e Lubricate slide before valve turns hard or clatters. Required frequency will depend on operating water
pressure.

e Slide LUBRICATING PROCEDURE and recommended LUBRICANT are given on reverse of MULTIPORT
VALVE PARTS LIST, in Section A of instructions.

2. SALT TANK

e Salt storage tank or saturator must be inspected periodically and cleaned whenever necessary.
e Impurities and dirt accumulate in lower part of tank and in gravel.
restricting brine flow or by delivering weak brine.

¢ To clean, remove gravel and old salt from tank. Wash gravel and carefully replace in bottom of cleaned tank.
Refill with clean salt.

Can cause incomplete regeneration by -

e Frequency of cleaning depends on type of salt used and frequency of regeneration. Usually, should be done . ‘
at least every 3 months. :

3. MISCELLANEOUS EQUIPMENT

e The following equipment, when provided with the softener, will require periodic mechanical maintenance.

Diophragm Valves

¢ Inspect about every 6 months to detemmine that dia

phragm is intact, valve seats properly, and packing gland
(if any) is leak tight.

Float Switches

e The electrical contacts require periodic cleaning to have good electrical contact at all times.

Pumps

e Period inspection of packing gland is required to prevent excessive leakage. Repack glands as often as
necessary.



MAINTENANCE

4. ION EXCHANGER

If softener is not delivering full capacity, and the cause seems to be the resin, samples of resin will be
analyzed by the Permutit Laboratories. Consult Permutit Company for prices and shipping instructions. A
RESIN SAMPLE TAG, completely filled in, must accompany each sample. This tag contains instructions for
sampling and for mailing.

DIRECTIONS FOR SAMPLING: — Backwash and drain the unit or units in question and inspect the beds.
Collect 1 pint samples from (a) the top of the bed, (b) 9°* below top of bed, and (c) 18"’ below top of
bed. Samples may be packed in pint Mason Jars, or in quart size polyethylene bags such as are used as
liners for frozen food containers. The bag may be sealed with cellophane tape. Drain as much water as
possible before sealing bag. Do not dry. The Sample must be packed so that it will not dry in transit.

Be sure to label each jar ¢. _ag with a completed RESIN SAMPLE TAG.

WATER SAMPLES

When condition of resin is checked, it is usually advisable to have samples of raw and treated water
analyzed at the same time. This service is also performed by The Permutit Laboratories. Consult Permutit
Company for prices.

Lach water sample must-be accompanied by a WATER SAMPLE TAG (see Figure 2). This tag gives
complete directions for collecting samples and for mailing. '
Permutit will supply water sample polethylene cubitainers, tags, and shipping cartons — free upon request.

B-10
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WATER SAMPLE TAG

Sample From:

Sent by:

Source of Water:

Sampling Point:

Date Sampled:

Sample clear when drawn

Type of Analysis:

Time:

Yes ( )

No ( )

Field Data & Remarks:

Report to:

Sampling Instructions
Routine Analysis

- Volume - two quarts from each source.

. Inflate cubitainers with either water to be sampled or

distilled or deionized water.

. When sampling from a faucet or pump, permit the water to

flow sufficiently to thoroughly flush the pipe lines. When
sampling from a stream or pond, draw the sample below
the water surface at the approximate location of the
proposed intake.

- Rinse sample bottle at least twice with water to be sam-

pled. Fill sample bottles, leaving only a small air space.
If possible, acidify one of the two containers with 5 ml.
of reagent-grade hydrochloric or nitric acid. Cap tight-
ly. Identify acidified bottle and type of acid used.

. Carefully fill in the information requested on the other

side of this tag and attach the tag securely to the appro-
priate bottle.

. Assemble carton, place bottles in carton, and seal with
_the tape provided. During cold weather, pack to avoid

freezing. Attach shipping label.

Ship to: The Permutit Company

R&D Center

P.O. Box 220

Princeton, New Jersey 08540

5709

Figure 2 - WATER TAG SAMPLE
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TROUBLE SHOOTING

Some commonly encountered o

perating difficulties and their usual causes are

listed below. If the cause of trouble cannot be determined, or if there is doubt
about the cause or about the Proper corrective action to take — contact

Pemutit’s SERVICE DEPT,

SOURCE OF TROUBLE

CHANGE IN CHEMICA.
CONMPOSITICN OF RAW WATEL:

SOFTENER BEING OVE®= 1
CONSISTENTLY

INCORRECT CHEMICAL T&ST
RESUL.TS

L1._REDUCED CAPACITY OR POOR EFFLUENT QUALITY |

POSSIBLE CAUSE

e Higher hardness in raw water

CORRECTIVE ACTION

e Check hardness by chemical test. If it has
changed, compute new capacity and use new
meter setting.

e Raw water has more hardness thar.
reaiized.
e lMeter setting is incorrect.

e Check raw water hardness and meter setting.

Give unit a “double-regeneration” (see
STARTUP)

e Test procedure in erro:.
e Chemicals for test cause error.

e Follow instructions carefully.
e Use only special soap solution.
® Replace weak or contaminated test solutions.

METER SLIPPAGE

e Meter is not accurate at very low
flow rates.
e Worn or damaged meter.

e Use higher flows, or replace with smaller
meter,
® Repair or replace as necessary.

INADEQUATE REGENERATION

e Using a weak (less than 22° Be)
brine solution

¢ Not using enough salt.

e Clean salt tank,

e Recharge at required times.

e Use salt which meets specification.

e Use correct amount of dilution water (IF
APPLICABLE).

e Check Operation Sheet for specified amount.

LOSS OF ION EXCHANGER

‘e Backwash rate too high
e Surges during back wash
o Presence of gravel hills

Use correct saturated brine draw, (or pumpage).

e Eliminate the cause.
® Replace lost jon exchanger.

ONILOOHS 378n0¥L



FOULING OF ION EXCHANGER e Oxidized iron (Fe) or manganese (Mn) e If Fe & Mn are in oxidized form at source,
coating exchanger provide filters to remove. If water supply is
clear when first drawn (Fe & Mn are in soluble
form) — eliminate any air leaks from suction
piping, and do not feed chlorine or other
: oxidizing chemicals before softening the water.
e Organic matter (slime) coating Provide treatment to destroy organic matter.
exchanger.

ONILOOHS 378N0yL

NOTE: It is sometimes possible to restore a fouled bed to its original condition, or very nearly so. Contact
Permutit for recommendations.

DAMAGE TO ION EXCHANGER e High concentrations of chlorine (or e Add reducing agent (such as Sodium Sulfite)
other oxidizing agents) in water or otherwise remove.

CHANNELING-caused by

A. Dirty or packed bed e Backwash rate too low e Adjust controller to correct rate.
e Dirtv inlet water or backwash water. e May require pre-treatment.
B. Gravel hills, tipped bed or potholes o Careless placement of supporting bed. e Inspect and probe bed.
e Surges during backwash o If serious, must relay supporting bed.
e Air in backwash water. e Eliminate any air leaks and cause of surges.

| 2. INCREASEC PRESSURE LOSS OR DECREASE IN FLOW RATE 4

DIRTY OR PACKED BED See above for possible causes and corrective action
RESTRICTED FLOW e Obstruction in meter, piping, or multi- e Inspect and clean as required.
port valve.
e [solating valves throttled e All valves (except control valves) should be
fully open.
PUMPS NOT DELIVERING CAPACITY e Clearance in pump impeller has o Check manufacturers drawings and adjust if
changed (from wear, etc.) necessary.,
e Change in pump suction or discharge e May require installation of a booster pump.
head conditions
e Leakage . e Repack stuffing box or seal piping leaks as
necessary.




. BACKWASH

Regeneration of any ion exchange unit is always preceded by a backwash step. In this operation, an upward flow
of water is used to loosen and regrade the ion exchange bed and wash out dirt or suspended matter which may
accumulate during the run. Careful regulation of the backwash flow rate is important since too low a rate will
not clean the bed adequately, while a flcw rate which is too high may wash out exchange particles of normal
size. Some very finely sized ion exchanger particles or fragments may be washed out of the unit during backwash
at normal flow rates, particularly when the unit is first placed in service, or if the system is being subjected to
aggressive chemical agents. In such circumstances, it is desirable that these ion exchanger “*fines” be
removed in order to avoid other operating difficulties (see Trouble Shooting — Section B). If a small sample of
each ion exchanger is set aside when the units are first installed, these samples can be used to determine
whether any material which may be washed from a unit consists of normal sized particles or *‘fines’’.

Temperature of the water is an important consideration in selection of the proper backwash rate, because cold
water has a greater lifting effect than does warmer water. Where water temperature is subject to seasonal
variations, backwash rate may have to be adjusted two or three times a year. Fig. below indicates backwash
rates which have been found adequate to keep exchanger beds clean under conditions normally encountered.
However, any unit may be backwashed at as high a rate as can be obtained without washing out normal sized
particles or plugging the ‘*No-Resin-Loss’’ backwash collector strainers with resin. In practice, backwash
should be started at a low rate and gradually increased until the maximum practical rate is reached.

10
@ -

\

VARIATION IN ¢
NORMAL BACKWASH RATE
WITH

WATER TEMPERATURE

BACKWASH RATE
GAL PER MIN./SQFT of BED AREA

L ]
— :
/ : =4

30 40 50 60 70 80
WATER TEMPERATURE - °r.
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GENERAL INFORMATION

I. ION EXCHANGE SOF TENING PROCESS
In order to understand what happens in the ion exchange softening process, it will first be necessary to understand i,
the meaning of the terms which are used in the explanation. HARD WATER, CATION EXCHANGER, and BRINE

are therefore defined below and then used to show how the ion exchange process works. -

A. Hard Water -

All natural waters contain much the same dissolved
impurities, but in widely varying amounts. CATIONS ANION

IONS WITH(+)CHARGES IONS WITH (-)CHARGE S

—

There are always enough ANIONS present to balance the
CATIONS, but anions have no eﬁ'ect on the ion exchange

Bicarbonate

Calcium (Ca**) and/or magnesium (Mg**) ions.

softening process.

Calcwm 1on
Water will be HARD, if it contains large amounts of C"/ = SKHCO‘—
Maqnesun t
on Mg

Soduum on L
No' N OJ__J

L R

B. Brine — i$ water which has SALT dissolved in it.
SATURATED brine contains as much salt as it is pos-

sible to hold in solution.

SALT — is SODIUM CHLORIDE (NaCl). When dis-
solved in water it splits up (ionizes) into

Sodium (Nat) ions and Chloride (C17)

.N. ||jCL +

SALT WATER

SATURATED BRINE — contains a very great number of Na* and Cl- ions (concentration is over 200,000 ppm).

r Sulfate ion
= 504')'

- Chioride 1on
ci~

IONIZES
e

Na (+)|

(+)SODIUM ION

(‘)! CcL

(=JCHLORIDE ION

When used to regenerate a CATION EXCHANGER, only the Sodium ions (Na*) are put to use. The
Chloride ions (Cl~) do not work in the process.

C. Cation Exchanger - is a solid material which has /

a very large number of “REACTION POINTS”.
These reaction points have NEGATIVE (-)
electric charges, and are able to attract and hold

CATIONS, which are POSITIVELY (4) charged,...

..... (much the same as the way opposite poles of
magnet attract each other.)

D. The Softening Process — The diagrams on the next page show how the elements explained above are combined

-

——ya—

[: CATION
| | EXCHANGER
w8y

a

P 4
2o

SN

REACTION POINTS of cetlon
sxchanger Pave negative
(=) charge

In the "REGENERATED"
form, cation sxchanger
has reaction points
ueunn by sodium (Ne®)
lons

in the ion exchange softening process to produce soft water.

st e 0 P P o

"

Ty



GENERAL INFORMATION

HARD WATER

D Calcium and Magnesium
ions displace sodium
D : from the cation ex-
changer because they
have a stronger at-
traction for the
reaction points.

LR LR ] b t 1 ‘ .
Be rg:i‘ltnctnw:t.h the result i8.....cc000ess CATION EXCHANGER gradually

becomes "exhauste "-;:o
the reaction nts cgme
occupied by Cnp” and Mg ..

Effluent water is SOPFT.

Virtually all Ca** and
* has been remoyed
and replaced by Na".

/
REGENERATED
CATION EXCHANGER

When most of the reaction points have been occupied by Cat* or Mg** ions, hardness will begin to slip through
the bed in increasing amounts. This rise in hardness in the effluent is an indication that the effective capacity
. of the CATION EXCHANGER has been reached. The CATION EXCHANGER must then be regenerated to

restore it to its original condition. :

E. REGENERATION

CATION
EZCHANGER

[
D ES Becaug of the great number \ E]

of Na® IONS in BRINE, they "
D are able to displace hard-.
S} ness IONS (Ca** and Mg ')
from the CATION EXCHANGER
and occupy the Reaction

points---- \@ —
«ss.i8 brought into the result is....
contact with... \

eesesis regenerated....

[} *SFENT" BRIP'/.” :
e, e

S — exchanger 1is
—__—~ EXHAUSTED D S discharged to

waste.
CATION EXCHANGER :
:
|

At the end of regeneration, the *spent” brine is rinsed away and the REGENERATED CATION EXCHANGEK,
with its reaction points again occupied by sodium ions — is again able to soften HARD WATER.

C-2
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Il. QUALITY OF EFFLUENT

If the hard water contains less than 500 ppm (about 30 grains) of Calcium, Magnesium and Sodium salts,
all expressed as CaCO,, it will be found that the effluent from a softener will contain an average of not more than
2 ppm actual total hardness (Zero hardness by the SOAP TEST). However, as the total CATION concentration in
the hard water increases above 500 ppm, the average hardness in the effluent will also increase proportionately.

The reason for this is that when the sodium salts, — those present in the raw water plus those formed by
the exchange reactions, — are present in high enough concentrations, they cause a “back-regeneration” effect at
the same time as the softening process is taking place. This effect prevents as complete a removal of calcium
and magnesium as would otherwise be possible.

It is often possible to reduce the average hardness in the effluent below normally expected concentrations,
by using a greater amount of salt than usual for regeneration.

NORMAL SOFTENING CYCLE

At the start of a normal softening cycle, the hardness in the effluent drops rapidly as the residue of
hardness ions left in the bed at the end of the rinse are forced out. As indicated by FIGURE 6, the effluent
hardness reaches a certain minimum value and remains at approximately this concentration for the major part of
the softening run.

RINSE TYPICAL
SOFTENING RUN

@
W
Z W
(3=
s 28
v.
T
w
<4 HARDNESS HARDNESS
ﬂ z END POINT ENDR PglNT
FOR RINSE FO UN
o i it

_____ % Y S R RN . -

ACTUAL HARDNESS
IN EFFLUENT
_ _AVERAGE HARDNESS — ENT
\

START ' END
RUN GALLONS OF WATER——s= NORMAL
SOFTENED RUN
Figure 6
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Toward the end of the effective run, hardness in the effluent begins to increase fairly rapidly. If the
cycle is stopped at the unit regenerated when the effluent reaches the hardness indicated by point “A” in
FIGURE 6, then the average hardness during the overall softening run will be equal to the value indicated by
the “AVERAGE” line. From FIGURE 6, it is apparent that a lower average hardness can be obtained if the
softening run is ended at some earlier point in the cycle (for example, at point “B")

l1l. CAPACITY OF ION EXCHANGER

The capacity for the removal of calcium and magnesium depends mainly upon the type of ion exchanger
which is used. It is further influenced by the amounts of hardness and sodium ions in the raw water, and by the
amount of salt used for regeneration.

A. Row Water — The effect of the amounts of hardness and sodium ions in the raw water on capacity, is
expressed in terms of COMPENSATED HARDNESS.

The hardness of the raw water is considered to be greater than it actually is for capacity deter-
minations, whenever: (a) the total hardness is greater than 400 ppm (as CaCO0;), or (b) the sodium
salts are over 100 ppm (as CaCO,). This “greater-than-actual” hardness is referred to as

. COMPENSATED HARDNESS, and its value may be calculated using the following formula.

COMPENSATED ACTUAL . 9000
™ HARDNESS " | PP™ HARDNESS

TOTAL

9000 — ppm s 11ONS

(all ppm — as CaCO,)

B. Salt Dosage — The capacity which will be obtained from a cation exchanger is also determined by the
amount of salt used during regeneration. The Kilograins (KGR)of hardness which can be removed by
each cubic foot of ion exchanger between regenerations, increases as more salt is used for regeneration.

At the same time, the efficiency of salt usage de-
creases with the higher regenerant dosages. That
1s, a greater number of Kilograins of hardness are
removed for each pound of salt used at the lower
salt dosages, (and consequently, at the lower
capacities). Thus, greater economy may be
obtained at the expense of the number of gallons
of water softened between regenerations. Figure 7
illustrates the effect of salt dosage on capacity

. and ef ‘iciency.
SALT DOSAGE '8/ —=

Figure 7

ker CAPACITYfb.SALT

EXCHANGE CAPACITY —
"'/cf
SALT EFFICIENCY —
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C. Caleculation of Capacity — T

o determine the capacity of any cation exchanger, follow the procedure outlined
below:

(a) From the analysis of the raw wa

ter, determine the actual total hardness as the sum of the calcium
and magnesium concentratior

is expressed as CaCO,.

(b) If necessary, calculste the campensated hardness in accordance with the formula given above.
(c) Express parts per million (pon) of total hardness as grains per gallon by means of the conversion:

f —IP[)IIII = grains per gallon (gpg)
' /

e

d) For greater accurac , the bed depth
B y i
ion exchanger calculated,

from the volume listed on the DAT

f ion exchanger should be measured and the actual volume of

prevent introducing an error in case the actual volume differs
A SHFET,

This will

Calculate the ion exchanger volume (in cubic feet) using the bed depth and the tank diameter.

VOL UME (cu. 1t IBEED DEPTH (inches)] x [DIAMETER (feet)]?

15

(e) Record the total gallons of water soften
with instructions given for CHE v

ed during a normal run, which was ended in accordance .
ALTEST:
(f) With the above information. th-

tctual capacity of the ion exchanger can be computed using the
foomul a:

——— B NS

CAPACITY

RAwW WATER
HARDNESS
{GRAINS 7GAL)

x

LENGTH OF RUN
(GALLONS)

1000

(KGR/cu. fi.)

NOTE: KGR = Kilograins

1 KGR = 1000 Giains

VOLUME OF ION EXCHANGER
(CUBIC FEET)

4856A 10/75
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VENDOR
ASHCROFT

ATC

FISHER CONTROLS

GOULDS PUMPS

JERGUSON GAGE

MULTIPLEX MANF. CO.

PENBERTHY

SQUARE D

VALMATIC

PERMUTIT

A G COMPANY

OPERATING INSTRUCTIONS

PART III
MANUFACTURERS' LITERATURE

FOR

MARINE BASE
CAMP LEJEUNE, NORTH CAROLINA

PERMUTIT JOB NO. AI41E3085/

DESCRIPTION FORM NO.
PRESSURE GAUGES ; 250-1997-A
SERIES 324 CAM PROGRAMMER INSTALLATION

10 SHEETS
TYPE 171 LEVEL REGULATOR
AND VALVE 1891
TYPE 171 LEVEL REGULATOR
AND VALVE DWG. AP 1846
3642 CLOSED COUPLE PUMP 5-21-80-1A-WS
3642 CLOSED COUPLE PUMP DWG. 89464
3642 CLOSED COUPLE PUMP CURVE 1275
TUBULAR GAGE GLASS 398
TUBULAR GAGE GLASS DWG. 561602
PROTECTOR FOR TUBULAR VALVE DWG. GD-1598
CRISPIN AIR RELEASE VALVE Ccv-1183
EJECTOR - LM 1950
ELECTRIC ALTERNATOR DWG. B31128-
499
CONTROL RELAY 8501 531AS
AIR AND VACUUM VALVE DWG. VM-AV-1,

DWG. VM-101-M
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ASHCROFT® PRESSURE GAUGE
INSTALLATION INSTRUCTIONS

GAUGES ARE INSTRUMENTS. HANDLE THEM CAREFULLY

SELECTION

Pressure Ranges — Select a gauge with a full scale pressure
range of approximately twice the normal operating pres-
sure. The maximum operating pressure should not exceed
approximately 75% of the full scale range. Failure to selecta
gauge range within this criteria may ultimately result in
fatigue failure of the Bourdon tube component.

INSTALLATION

Always use aon the flats of the gauge socket to
screw the gaugéeTnplace. When a fitting is being screwed to
the gauge, hold a wrench on the socket flats instead of
twisting against the gauge socket screws which are intended

to hold the gauge mechanism in the case.

When gauges are mounted on a wall or panel, make sure
they are connected free from piping strains. Also see that
the mounting surface is flat, or insert washers under the
flange of the gauge case to obtain three-point suspension.
Preferably, the last length of piping leading up to the gauge
should be flexible tubing. This will insure that the gauge is
free from strain.

Install gauges where they will be free from the effects of
mechanical vibration as this will wear out any gauge quickly.
Try to mount the gauge on a wall nearby and connect the
gauge to the machine which vibrates badly by means of
flexible line assembly.

Protect gauges from frequent pressure pulsations by using
throttle screws in the socket of the gauge, needle valves,
pulsation dampeners, or pressure snubbers.

When any gauge is used for steam pressures, a siphon filled
with water must be installed between the gauge and the line.
When the system is subject to occasional vacuum, provide a
leg of piping which cannot be emptied by the vacuum effect.
A drain cock or plug should be installed at the bottom of this
leg to enable occasional cleaning out of the sediment. The
head effect of this piping leg should be{compensatedfor by
resetting the pointer of the gauge.

OPERATING CONDITIONS

The operating conditions to which a gauge will be'subjected

must be considered. If the gauge will be subjected to severe
m pressure pulsations, liquid filling thay
ry to obtain normal produect life. Other than dis-

coloration of the dial and hardening of the gasketing that will
occur as ambient temperatures exceed 150°F, metal case
Duragauges (that are not liquid filled) can withstand continu-
ous ambient temperatures as high as 350° F. Phenol and poly-

propylene case gauges can withstand ambient temperatures
up to 250°F. Accuracy will be affected by approximately 1.5%

per 100°F. Gauges with welded joints will withstand 750°F -

(450°F with silver brazed joints) for short times without rup-
ture, although other parts of the gauge will be destroyed and

alibrationj will be lost. For temperature limits on other
gai see General Service Bulletin GS1, Specnal Service
SG1 and Test Gauge Bulletin TG-1.

Form No. 250-1997-A

PROPER USE

Apply pressure slowly. Do not open the gauge cock or valve

to0 ( thls imparts a severe strain on the@@
tube whic may(rugture)lt or result in shortened life en

the service-itdelf is subject to sudden pressure applications,
use a needle valve, or the Ashcroft Gauge Saver.

Avoid over-pressure See that the apparatus is provided with
a relief valve and that the range of the gauge is higher than
the set pressure of the relief valve.

Sudden pressure release has the same detrimental effect’

and should be compensated for in the same manner as for
pressure applications mentioned above. On hydraulic
presses, Catalog Number 1056 or 1009DH Gauges with slot-
ted link should be specified. See Special Service bulletin
SG-1.

MAINTENANCE

Replace broken glasses and thus keep dirt out of the working
bearings and teeth of the movement mechanism.

Never oil gauge movements or linkages except with high
grade instrument oil. Regular oil attracts dirt and becomes
gummy, thus causing the gauge to act sluggish and in-
accurate.

HEAT AFFECTS GAUGE ACCURACY

L R )

Approximate error or ge in calibration of a
tube type P Gauge d by ch in temp

TEMPERATURE IN *F

CORRECTION IN % OF PRESSURE SCALE

Example: Gauge working at 500 p.s.i. pressure and at
280°F. temperature would have a -3% correction and would
read 3% or 15 p.s.i. fast.

Printed in U.S.A.

/




NAMES OF GAUGE PARTS AND RING DESIGNS ENGINEERING DATA

When ordering parts—specify as much of the fol-
lowing data as possible:

Size (dial diameter) —Case Material (Stainless Steel,
Polypropylene, Aluminum or Phenol)—Ring Design
(Slip, Threaded, Snap or Hinged)—Connection
Location (Lower or Back) —Connection Size (%" or
%")—Bourdon Tube/Socket (Material indicated on
dial)—Dial Range. Specify Type Number if possible;
otherwise, mention whether parts are for Duragauge,
General Service Gauge, Special Application Gauge,
Receiver Gauge or Test Gauge.

The drawing below shows a typical solid front lower
connection Duragauge with all of the parts designated
by their standard names. The use of these names will
facilitate the ordering of parts and eliminate any
misunderstanding in describing gauge construction.

1279 case used to
clearly illustrate the
gauge components

CALIBRATION PROCEDURE

Rear Cover
1. Preliminary Gauge Calibration Setting —

Rotary
Gasket Geared (SOLID FRONT GAUGE SHOWN)
Movement /
Phenol Case
@ o A Dial Threaded Ring
Bourdon Tube System Micrometer Window
Socket Seal Pointer

NOTE: The socket, tube and tip
assembly is furnished as one in-
tegral unit. The movementissup-
plied complete.

TYPICAL CONSTRUCTION DETAILS

WITH SLIPRING WITH SNAP RING RING

THREADED
GASKET

OPEN FRONT OPEN FRONT

RUBBER

THREADED
RING

WITH HINGED RING

S
\ 2

N

N

N

N

N

AN

4%" & 6" GAUGE WITH
THREADED METAL RING

SOLID FRONT

WITH BAYONET LOCK

BAYONET
LOCK RING

WINDOW

GASKET

ST. ST. CASE/RING
OPEN FRONT

WITH BAYONET
LOCK RING

N

\\\\\\\\\\\\\
N
N
N
N
N
N
N
N
N
N
N

POLYPROPYLENE CASE
AND RING
SOLID FRONT

2. Calibration —

a. Atzero pressure (or at full vacuum for
compound or vacuum gauges), assemble
pointer to pinion shaft in the horizontal
position. ¥

b. Apply pressure equal to full range and adjust
the slide in the segment slot until the pointer
has rotated 270 degrees (vertical position).

c. Reduce pressure to zero and reset pointer if
necessary to horizontal position. If pointer ad-
justment was required, repeat step (b) above.

d. Apply pressure equal to mid-scale and drive
pointer firmly onto pinion.

e. Recheck calibration at the lower and upper
ends of the scale.

3. Linearity Adjustment — Although the procedure
outlined above should produce a correctly cali-
brated gauge, linearity adjustment may be required.
If the pointer reads correctly at the bottom of the
scale and low at the top of the scale, rotate the
movement to increase the angle between the link
and the segment. If the pointer reads high, rotate
the movement in the opposite direction.

INSTRUMENT DIVISION
DRESSER INDUSTRIES INC.
STRATFORD, CONNECTICUT 06497




Parts Price List # EQ983

MODEL EQ AIR COMPRESSOR (&ffective september 1, 1983)

(Model EQU With Intake Valve Unloading Head)
2'2(3) - 2'- Bore x 2 Stroke

Four Cylinder

1725 RPM

PRESSURE CFM
HP RPM Motor Pulle
(PSI) DISPL. | »'GR. A Pitch
100 520 8.8 3.8
1%
175 470 8.0 3.5
2 100 680 11.6 5.0
175 570 9.7 4.2
3 100 947 16.1 7.0
175 824 14.0 6.2

Two Stage

3vDia.

|

15%
14
v NPT Safety Valve
2 . !
Pressure Outlet || !
Al
L 14%
10% s
| : ‘
3"/155 E
l l X (s 3
e N . ¥V I:/‘ s
215/16 -—
. ==t «iﬂ% 3 J- 6% an|
—— 7V — 13

(4) " Dia. holes

2%

Shipping Carton - 20%; x 18% x 17

(Appx. 100 Ibs.)

INSTALLATION AND STARTING

INSPECTION: Check for possible damage in transit
and see that flywheel turns freely by hand. Flywheel
run-out or wobble may be due to a flywheel cracked
in handling. Report any damage to delivering carrier
at once.

MOUNTING: Locate to provide the compressor
intake and flywheel fan with cool, clean, dry air.
Remove all shipping skids. Place the unit on a solid
base with the flywheel at least 6 inches from a wall.

HORIZONTAL TANKS: Use one of the following:
1) Mount legs on properly selected vibration isolators
(consult dealer for recommendations). 2) Mount and
level the assembly using Emglo tank levelers. 3) Care-
fully shim legs to level and allow the assembly to
stand free (not bolted to floor).

VERTICAL TANKS: Level the assembly and bolt
the legs directly to the floor.

AIR PIPING: For maximum noise isolation, include
a section of rubber or flex-metal hose between the
tank and shop air system.

LUBRICATION: Compressor is shipped without
oil. Before starting compressor, fill the crankcase to
the upper or full oil level mark. Compressor must be
reasonably level for proper lubrication.

Crankcase capacity: Approx. 1 Qt. (1 Liter)

For heavy duty operation, the use of a good grade of
compressor oil meeting the following specifications
will provide superior lubrication and extend the life
of your compressor. Compressor oil is available from
the factory or most oil distributors.

Air Compressor Oil:
Napthenic Base
500 S.U.S. @ 100°F for 55 to 120° F ambient.
350 S.U.S. @ 100°F for 32 to 55°F ambient.
225 S.U.S. @ 100°F for 0 to 32°F ambient.

For normal duty, including intermittent operation,
a quality grade of non-detergent automotive oil will
provide suitable lubrication:

~sme SAE 30 for 55 to 120°F ambient.

SAE 20 for 32 to 55°F ambient.
SAE 10 for 0 to 32°F ambient.

Multi-viscosity oils are not recommended for air
compressors.

ROTATION: Facing the pulley side of pump,
direction of rotation should be counter-clockwise
(see arrow on pulley) for efficient cooling action.

OPERATION AND CARE

PRESSURE AND SPEED: Never operate pump at
pressures or speeds in excess of those recommended
by the factory. A safety valve must be installed in
every compressor assembly.

DAILY: Check for any unusual noise, failure to
compress, overheating, vibration or belt slippage and
correct before damage of a serious nature can
develop.

WEEKLY: Examine filter elements and if dirty,
remove, tap filters on hard surface to remove dust.
Replace if necessary.

Check oil level and if necessary add sufficient oil to
bring level in base to the upper mark on oil gauge.
Keep compressor clean for efficient operation.

MONTHLY: Check and tighten all bolts as rcquired.
Check air connections and joints for leaks — tighten
if necessary.

EVERY THREE MONTHS: Drain and refill base
with new oil. Continuously operating compressors in
daily use and units subject to heavy duty should have
oil changed monthly.

NOTE: TROUBLE SHOOTING GUIDE LOCATED ON BACK COVER

e el U T L e
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PARTS LIST MODEL EQ & EQU

NOTE: The () number indicates the total number
of pieces required for a complete pump repair.

IMPORTANT

When ordering parts, please give compressor model, serial
number and part number. Order assemblies when possible.

Serjal - o%o6gyol
MINIMUM CHARGE $5.00

PART PRICE PART PRICE
NO. DESCRIPTION EACH NO. DESCRIPTION EACH
L1 Crankcase $89.00 K43 Valve Retainer (8) .35
L2 Bearing Cap 16.00 K44 Valve Bumper (8) 1.90
L3 Bearing Cap Gasket (.031) .80 K45 Valve Spring-Light (3) J0
L4 Bearing Cap Gasket (.016) -80 K46 Valve Spring-Heavy (5) .70
L5 4 x % Tube EL Conn. 2.00 K47 Valve Disc (8) .70
K6 Bearing Cap Bolt [10 ft.-1b.] (3) %-20x% .20 .50 Left Head 22.00:
L7 V4 x % Tube Conn. 1.35 EQ50  Right Head 31.50
K8 Crankcase Bolt [15 ft.-1b.](12) 5/16-18x% .25 L51 Left Head Gasket 1.75
K9 v Bearing Flywheel End 12.00 EQ51  Right Head Gasket 1.95
L9 % _ Bearing w/Outboard Shield 13.00 K52 Head Bolt [22 ft.-1b.J(12) 5/16-18x2 .40
KI1E¥ Oil Seal 500 |53 Filter Mount (2) 5.95
LI3  Oil Drain Plug NPT 60 154  Filter Cover (2) 4.75
Fl4 Fill Cap [includes F15] 2.35 Fi ment (2) 6.25
F15 Fill Cap Gasket -5b 155 Filter Nut (2) s .30
L16 Oil Fill Elbow Assy. 3.95 EQ56  Safety Valve 10.00
LI8 v Breather Tube 2.45 EQ57 Plug ¥NPT 5D
EQ20% Crankshaft 54.00 EQ60 ' x % Flare 45 Deg. EL 3.60
L21L*” Connecting Rod w/ Dipper Assy. (3) 13.00 EQ61 !4 x % Flare EL (3) 2.90
L21W  Connecting Rod HP Assy. w/ EQ62  Finned Intercooler w/Flare Nuts 32.50

EQ38 Bearing 32.50 EQ65  Finned Intercooler w/Flare Nuts 31.50
L22 Rod Bolt w/Lock Washer [10 ft.-1b] (8) .35 .

1%-20x 1% . ASSEMBLIES
EQ23  Flywheel [13% O.D.] w. K25 Key 75.00 EQI100 ¥ Gasket Set Includes L3, L4,
K25 Flywheel Spirol Pin Key A4 2 of K31, 2 of L4, L51, EQ5I 9.75
K30 Cylinder (2) 44.00 K132  Piston, Pin, Rings LP (3) 27.25
K31 Cylinder Gasket (2) .65 EQI132¥ Piston, Pin Rings HP 35.00
K32 Piston LP (3) 14.00 K133 Piston Ring Set for two
K32W  Piston HP 15.50 Pistons (2) 18.00
K33 Compression Ring (8) 2.75 1140 Left Valve Plate w/Valves
K34 Oil Control Ring Assy. (4) 4.00 installed w/L41, L51 Gaskets 33.50
K35 Piston Pin LP (3) 4.75 EQI140 Right Valve Plate w/ Valves
EQ35  Piston Pin HP 11.25 installed w/L41, EQ51 Gaskets 33.75
K36 Pin Retainer LP (6) .20 K145 Valve Assy. - Light (3) 3.50
EQ37 Roll Pin 45 K146  Valve Assy. - Heavy (5) 3.50
EQ38  Bearing 21.50 L154 Filter Assy. includes L53, L54,
L40 Valve Plate (2) 17.00 L54E, LS55 (2) 17.75
L4l Valve Plate Gasket (2) Y15 L0 LO Oil Level Sight Guage,Factory Instl. 17.50

CENTRIFUGAL UNLOADER

PART

NO. DESCRIPTION

EQ2 Bearing Cap

EQ70  Weight, Pair

EQ71  Operating Tube

EQ72  Spring

EQ73  Pivot Pin w/Cotter Pin

EQ73B Cotter Pin

EQ74A Air Valve (Milton #404-100)

EQ74B Unloader Body

EQ74C Hex Nut

EQ74D Operating Pin

EQ76 ' x ' Tube Conn.

EQ77 Y% x '% Tube EL
Centrifugal Unloader Tube

EQ78
ASSEMBLIES

Centr. Unloader Weight
Assy. w/Gasket, includes
EQ70, 71, 72, 73, L3, L4
Centr. Unloader Valve

Assy. includes EQ74A, B, C,
D, EQ76

Centr. Unloader Complete
Assy. w/Bearing Cap, Tubing
and Gasket

EQI170

EQI174

EQI75

27.00

15.00

63.50

INTAKE VALVE UNLOADING HEAD

PART

NO. DESCRIPTION

LU80  Left Head-Unloading Type

EQ80 Right Head-Unloading Type

KU81  Unloader Piston (4)

KU82 O Ring (4)

KU83  Unloader Spring (4)

KU84  Unloader Washer (4)

KU85 Unloader Retainer (4)

LU86 V4 x Y4 Tube EL Conn.

LU87 Vi x Y% x % Tube Tee

LLU88  Unloader Manifold Tube

ASSEMBLIES

LUI80 Left Unloading Head
Complete w/ Unloaders

EQI180 Right Unloading Head
Complete w/ Unloaders

KUI81 Unloader Assy. includes

KU8I, 82, 83, 84, 85 (4)

PRICE
EACH
24.00
37.00
2.25
.50
.50
.50
.25
2.00 |
3.65 |
2.95

32.50
44.75 J
!

4.00

o
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AIR COMPRESSOR MAINTENANCE AND
TROUBLE SHOOTING

l A. COMPRESSOR “NOT PRODUCING ENOUGH AIR” ]

1. Drain air tank and measure pump up time. Compare with proper time for compressor model (see factory guide). If time is
O.K., compressor may be too small for application. Increasing operating pressure will exaggerate the problem.

2. Test for leaks in air lines, tank, or compressor fittings. Soap suds solution works well.

3. Clogged filter element — remove, clean or replace. Intake air must be free of contamination such as paint mist.

4. Hot air blows out of intake. Intake valves not sealing. Remove and clean. Polish disc on fine emery cloth (#400). Replace
worn parts. A complete valve plats assembly can be obtained as a factory exchange at low cost.

5. Check valve or discharge tubing clogged. Clean or replace.

[ B. AIR LEAKS FROM CENTRIFUGAL UNLOADEﬂ (BACK OF COMPRESSOR - PART EQ74B)

I. To provide “loadless starting”, this device opens air valve (EQ74A) when the compressor stops — thus bleeding off air
contained between the compressor and tank check valve.
If air leaks continuously when compressor stops, the tank check valve is leaking. Drain tank — remove and repair check
valve. If air leak is steady when compressor runs, adjust air release. Remove tube from EQ76. Loosen lock nut EQ74C.
Turn EQ74B out one turn (CCW). Valve should seal when running and open when stopped. Repeat adjustment if
necessary.

| C. INTERSTAGE SAFETY VALVE LEAKS (EQ56) | (VALVE FACTORY SET TO OPEN AT 65 PSIG)

1. Head gasket or hi pressure inlet valve leak. Examine, clean valve or replace.
2. Defective safety valve; Replace. Do not adjust safety valve.

[ D. EXCESSIVE OIL CONSUMPTION1 (Measure oil consumed per hour of operation.)

. Clogged air intake filter. Clean or replace.
. Inferior or dirty oil — see recommendations in instructions.
; grankcase not sealed — air leaks in. Check oil fill cap and shaft oil seal. Replace if necessary. Tighten crankcase bolts (15
t. 1b.)
- Piston rings worn or sticking. Remove rings, clean grooves. Check ring wear by pushing ring into cylinder bore. New ring
end gap is approximately .007 to .017 inches. (Operation is O.K. to .060.) Stagger ring gaps when installing.
. Deep scratch on cylinder wall. Caused by lack of oil or dirt in oil. Hone (.015 max. on diameter) or replace.

- Oilin discharge air. Some oil is always present. Clean accumulation in air lines and tank. Add air line filter or clean
element.

7. Compressor unloaded more than 60% with constant running control. Consider start-stop or dual control.
| E. MILKY OIL IN RESERVOIR |

I. Normal result of water mixing with oil in tank or possibly in crankcase. Change oil and/or drain tank.

2. Move compressor or pipe intake to lower humidity source or cooler area. Increase intake pipe one size for every 3 feet of
length — keep short.

[_F. NOISE, KNOCK OR VIBRATION |

. Assembly-vibrating. See mounting instruction.

- Flywheel wobbles. Cracked flywheel or bent shaft. Replace.

. Flywheel or pulley loose. Remove, apply loctite on shaft, re-install with new key.

- Loose or worn connecting rod or piston pin. Tighten or replace.

- Pressure switch or magnetic starter chatter. Adjust switch for greater differential or replace.
- Loose vee belt. Adjust tension on slotted platform.

- Foreign matter (carbon, dirt, piece of gasket) on top of piston. Remove cylinder head and check. To increase head
clearance, add crankcase gaskets . . . not head gaskets.

I_G. RUNS HOT | (Head and discharge line normally are hot enough to burn if touched)

1. Compressor operating in excess of rated discharge pressure. Reset pressure control.
2. Poor ventilation. Provide cooler location. Allow minimum 6” flywheel clearance.
3. Incorrect rotation. Check flywheel arrow. Reverse motor.

4. Discharge valve or head gasket leak. Remove and clean valve. Replace.

5. Restriction in discharge line or check valve. Clean or replace.

[_H. COMPRESSOR “SLOWDOWN" OR “FROZE UP" |

1. Chltt:ck that supply voltage matches motor, i.e., 115 volt supply with motor connected for 230 volts or 208 supply with 230

volt motor.

2. Measure actual voltage at the motor while the compressor is under load (starting up or at high pressure). If voltage is more
than 10% below motor nameplate rating, relocate compressor closer to main switch panel and/or provide heavier wiring.
Check with electric power company. .

- Vee belt slipping. Adjust tension by moving motor. Clean oil from belt and pulleys .

- Operating pressure set higher than design pressure. Reset control. ‘

- If flywheel cannot be turned by hand (drain tank to eliminate back pressure), check oil level. If “frozen” condition exists
after cooling down and adding oil, disassemble compressor and replace damaged components. After compressor “run in”
period, freezing is caused by lack of adequate clean lubrication.

6. Gas Engine Driven Compressors: If engine stalls during acceleration, increase engine idle speed. On engines equipped with

a clutch, maintain idle speed below clutch engagement speed, (approx. 1900 RPM).

EMGLO PRODUCTS CORP, Johnstown Industrial Park, Johnstown, PA 15904

814/266-8656
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A COMPACT AND ECONOMICAL

MOTOR-DRIVEN CAM TIMER, THE 324C

PRECISELY CONTROLS ONE TO TWELVE

“OAD CIRCUITS THROUGH EASILY-SET
CREWDRIVER-ADJUSTABLE CAMS.

EACH TIMER PROVIDES A WIDE RANGE

OF CYCLE TIMES THROUGH A SET

OF INTERCHANGEABLE GEARS.

THE 324C CAN ALSO BE USED

WITHOUT A MOTOR AS

A ROTARY CAM LIMIT SWITCH

WITH BIDIRECTIONAL SWITCHES.

PRODUCT HIGHLIGHTS

EASY AND PRECISE CAM ADJUSTMENT

With ATC's unique split-cam design,
each side of the cam is separately
screwdriver-adjustable in either
direction: either side determines the
precise instant during the cycle when
the switch will actuate, the other side
determines how long the switch will

remain actuated. Adjustments are easy

and precise: 1/4 turn of the adjusting
screw equals 1/2% of cycle time.

A setting disc, calibrated in 1%
increments, facilitates program set-up
and indicates cycle progress.

SERIES

324 CAMTIME

ONE TO TWELVE PRECISION SWITCHES

Whether used as a time or sequence
programmer, the 324C can be ordered
with any number of cam-operated
switches from one to twelve. Each
SPDT precision switch is rated at 10
amps, 120V AC and is 1/3 hp rated at
120 or 240V AC.

WIDE RANGE OF CYCLE TIMES

The 324C is available with a choice of
14 synchronous motors that provide
more than 270 cycle times between 3
sec and 60 hrs. Each motor provides an
adjustable range of 21 cycle times,

with aratio of over 3:1, through a set of
interchangeable gears. Changing gears
is a simple operation that takes only a
few minutes.

PRECISION SWITCH
CAM PROGRAMMER

TOP ACCURACY

The repeat accuracy and setting
accuracy of the 324C are both within
+1/4%, tops in its field. Follower
fingers precisely track the contour of
the cams, accurately operating the
precision switches with quick-make
and quick-break action.

SEQUENCE CONTROL

The 324C can be ordered without a
motor and with a 1-inch long shaft
extension on one end, foruseas a

rotary cam limit switch. The unitis then,

fitted with bidirectional switches.
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SPECIFICATIONS

CYCLE TIMES

More than 270 cycle times, from 3 sec to 60
hrs, from achoice of interchangeable
motors and gears; each motor provides more
than 20 cycle times.

(see Speed Charts).

REPEAT ACCURACY
+ % % of cycle time.

SETTING ACCURACY
% 1% % of cycle time.

FRAME SIZES
3, 6,9 and 12 cam frame sizes are provided.

CAMS

NUMBER: 1 to 12 (or multiples up to 12, by
combining timer assemblies); cams may
be factory-set.

CUT: Standard or “50%" cut"’, as specified
(standard cams allow contact closure
adjustment of 1t0 45% or 551099%,
“50% cut’' cams allow contact closure
adjustment of 12 to 52% or 4810 88%;
custom cams available with 2, 3, 4 or more
cuts.

DIMENSIONS

TORQUE-SPEED CAPABILITIES: Atcycle
times of 30 sec or longer, the 324 can
drive and switch 12 contacts
simultaneously; below 30 sec, the motor
may be limited in its ability to drive or
switch a number of contacts
simultaneously. (See speed chart tables).

CONSTRUCTION: Two-inch diameter; split
type; made of Delrin.

LUIFE EXPECTANCY

MECHANICAL: over 10,000,000 operations.

CONTACTS: over 1,000,070 operations at
less than 1 amp.

LOAD SWITCHES

TYPE: Precision switches; one for each cam.

CONTACT ACTION: SPDT (Form C).

CONTACT RATING: 10A at 120V AC
(non-nductive). 1/3 HP at 125/250 V AC.

MINIMUM CONTACT ACTUATION TIME: 1%

TEMPERATURE RATING
32 to 140°F. (0 10 80°C )

of cycle time. WEIGHT
NET: from 12 Ibs. for the 3 cam unit up
DRIVE MOTORS to 3 Ibs. for the 12 cam unit
SPEED: choice of 14 SHIPPING: from two Ibs. for the 3 cam unit
(see Time Cycle Ordering Codes). up to 4 Ibs. for the 12 cam unit

TYPE: Synchronous; permanently
Jubricated:; integral slip clutch for manual

advance; anti-backup to prevent damage ENCLOSURES (Optional)
to switches. (See last pages of Catalog for detailed
VOLTAGE: 120V AC, 50 or 80 cycles; description).

NEMA 12 molded case for one mode! 324

optional: 24 or 240 V AC, 50 or 60 cycles.
with maximum of 3 cams.

POWER CONSUMPTION: 12 watts max.
DUAL DRIVE: two motors may be used, for
dual-speed and special applications.

INCHES
MILLIMETERS

SETTING DISC —|

NOTE: THREE MOUNTING FEET, LOCKWASHERS AND SCREWS
SUPPLIED WITH EACH TIMER. TIMER CANBE
MOUNTED HORIZONTAL OR VERTICAL. HORIZONTAL
MOUNTING SHOWN. VERTICAL MOUNTING SHOWN

BY DOTTED LINES. 14 DIA.
Z 3HOLES "H"
25" DIA. SHAFT EXTENSION RELAY USED ON LONG 28 FOR HORIZONTAL MTG.
RIGHT OR LEFT SIDE STOP CYCLE OPERATION  ———- 3 HOLES “V"
WITH MOTOR ON OPPOSITE S5 FOR VERTICAL MTG.

SIDE

L
|

s

‘

|

it Sl

'.A 4\

Number of Dim. | Dim. | Dim
Cams A B C

3 319 | 572 7.22
81.03 | 145.29| 183.39

6 589 7.59 | .08
144.5 | 192.79| 230.89

° 7.56 | 9.47 | 1097
192.02 | 240.54 | 278.64

12 944 | 11.34 | 1284
239.78 04 | 326.14







PRECISION SWITCH CAM PROGRAMMER

ORDERING CODE 324C 08  B2F

BASIC TYPE

NUMBER OF SWITCHES

$22388283R8882

TIME CYCLE

CAMS

LUGS

BRAKE

GEARS

'For Stop Cycle, or Brake op
You interwire this switch to

1 switch, 3cams
2 switches, 3 cams
3 switches,3 cams
4 switches, 6 cams
5 switches, 6 cams
6 switches, 6 cams
7 switches, 9 cams
8 switches, 9 cams
9 switches, 9 cams
10 switches, 12 cams
11 switches, 12 cams
12 switches, 12 cams

Fill in here the appropriate letter,
number, letter combination,
selecting a letter for motor speed,
anumber for the motor pinion, and
aletter for the cam shaft gear
from the speed charts.

No motor, or special
time cycle.

Factory setting cams 0 1/4% tolerance.

50% cams = allow 125 2% adjustment
of switch actuation

2,3, or 4 cuts equally spaced. Have
limited adjustability. (Does not include
50% cams with multiple cuts)

Multiple cuts, unequally spaced

Multiple cuts — over 4

Specially cutor specially molded cams

Bag of 50 push-on terminal lugs
— uninsulated Part No. 23002605900

Diode brake assembly,
Part No 23002605600

Extra camshaft gear or pinion gear

:Be sure to specify shaft extension under OPTIONS

AUTOMATIC TIMING & CONTROLS CO.

KING OF PRUSSIA. PENNSYLVANIA 19406
Phone (215)265-0200 Telex 84-6437

o division of Americon Manufacturing Co. Inc

OPERATION
R Repeat cycle,
Stop cycle,
Dynamic Brake'
L Long Stop Cycle'
3 External drive by
user, no motor
F Bi-directional
operation cams
& switches —
No motor?
K Special
MOTORS
1 1 motor (Add $12.00 for 15 RPM
motor, type Q, $2.00 for
motors J through N)
2 2 motors (Add $4.00 for motor
codes J through N)
3 No motor
0 Special
VOLTAGE AND FREQUENCY
A 120/60
B 240/60
Cc 120/50
D 240/50
X No motor
K Special
OPTIONS
o1 None
02 1/4" dia.x 1" long shaft extension.

right end (Units with one or no
motor, or bidirectional operation).
03 1/4" dia. x 1" long shaft extension,
left end (Units with one or no motor,
or bidirectional operation).
04 1/4" dia x 1" long shaft extension,
both ends (On motoriess unitsonly,
or for bidirectional operation)

00 Special
FEATURES
S Screw terminal adapters mounted on all switches
(Not U.L. listed with these adapters) e
X Standard (Other than cam settings.)
K Special

eration, specify a 324 with one more switch than you need for your load circuits. (Do not exceed 12 switches total!)
the motor according to the installation instruction for the unit.






INSTALLATION

324C Camtime (atc) oo

MOUNTING:

Three mounting feet and screws are packed separately.
They screw into threaded holes at the bottom of the
timer. The 324C can be three-point mounted either on

its end or on its base, but the main shaft must be horiz-
ontal for best operation and long life. For best switch
operation, install the timer on a vibration-free surface.

MOTOR:

Standard 324C motors are equipped with one-way slip
clutches. They allow the motor and cam shaft to be
turned freely by hand only in the normal direction—

that is, so the drop-off edges of the cams move away
from the tips of the switch actuator fingers. Rotation
in the opposite direction can damage clutch and motor..

CAM ASSEMBLIES:

The two halves of the split cam are independently ad-
justable to permit programming of (1) the point where
the switch will be actuated in the cycle, and (2) how
long it will be actuated. Since these precision switches
are single-pole, double-throw, they can be wired to
provide either normally-open or normally-closed oper-
ation.

Switch action occurs at two points: (1) when the
actuator finger drops off the sharp edge of the cam, and
(2) when the finger travels back up the rise to the higher
cam surface. The switch will be actuated whenever the
follower is on the high portion; not actuated when it
is on the low.

Either half of the cam can be used to set the START
actuation point, and the other half will then be used to
set the END actuation point in the program. Each quar-
ter turn of the adjusting screw changes the cam setting
by 1/2% of the cycle. To actuate earlier in the cycle,
turn the screw clockwise; to actuate later, turn it coun-
ter-clockwise. Use a screwdriver with a blade no more
than 1/8' wide, to avoid damage. As you adjust, be sure
that the drop-off portion of the cam does not press
against the switch actuator finger and deform it. Either
raise the actuator by hand, or advance the cam nearly
all the way around by hand.

USE THE SETTING DISC IN ADJUSTING THE CAMS:

1. Lay out your program on a straight line chart with
100 equal divisions representing 0-100% of the program
cycle. Note the points on this line where each action
should begin and end. The divisions correspond to the
marks on the setting disc.

2.  With power off the timer, advance the cam shaft

so the setting disc shows the number where the first
contact actuation should occur. Turn the adjusting
screws clockwise for either cam-half (or both, if nec-
essary) until the actuator finger just drops off the
high point. Advance the cam shaft all the way around
and adjust as necessary to ‘‘fine tune’’ your setting.







INSTALLATION INSTBUCTIONS — 324C Camtime

3. Advance the cam shaft so the setting disc shows
the number where the contact actuation should end.
Turn the adjusting screw for the other half of the cam
assembly and listen carefully until you hear the pre-

cision switch click. Then the cam is set for the two
operate-points in the program you have selected.

4. Repeat with all cams for all switches.

PREVENTIVE MAINTENANCE:

Cams should be kept clean, but not Jubricated, as
lubricant picks up grit and causes increased wear of the
actuator fingers.

The sealed, permanently Jubricated motor requires
no maintenance.

BASIC APPLICATIONS:

Repeat Cycle

The timer runs continuously, repeating cycles as long
as power is applied to the motor through an external
start switch. The timer stops when power is cut off,
and resumes the interrupted cycle when power is
restored.

Stop Cycle

Power is applied to the motor through a start switch
which the user wires in parallel with one of the timer's
cam-operated stop contacts and in series with the
motor. Whenever the start switch is closed for at
least 1% of cycle, the stop contact maintains the motor
circuit for one full cycle; the timer then stops.

Long Stop Cycle

Used when the timer must operate from a momentary
start signal that is less than 1% of cycle time, this cir-
cuit includes a factory-supplied and wired holding
relay. The relay maintains the motor circuit for 1%
of cycle until the cam switch transfers. The cam switch
maintains the motor circuit for the balance of the cam
rotation, ending the cycle when the cam switch opens.

Dynamic Brake

This circuit prevents coasting, stopping the timer
instantly when power is removed from the motor.
The brake consists of a diode assembly (Part No.
230026056) which the user wires in parallel with
one of the timer's cam operated stop contacts. It
is required in all stop cycle timers with a cycle time
of 120 seconds or less, except those that use the 15
RPM permanent magnet motor Q which needs no
brake.

REPEATCYCLE
e TIMER LINE ___——————.I

O —
START SW

STOP CYCLE

START SW

b
o R

LONG STOP CYCLE

lg—— TMERLINE —-———4]
et

START SW

DYNAMIC BRAKE
lag—————————— TIMER UNE ——et!

START SW
*

) S :,_.__ —

: )

Do not use diode with 15 RPM motor “Q" code.
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INSTALLATION INSTRUCTIONS — 324C Camtime

BY DOTTED LINES. 14 DIA.
25" DIA SHAFT EXTENSION RELAY USED ON LONG g Wil
2 ; FOR HORIZONTAL MTG
: lﬁl RS RIGHT OR LEFT SIDE STOP CYCLE OPERATION ——2— o 0 Z o k
96.77 711 3 HOLES "V
WITH MOTOR ON OPPOSITE FOR VERTICAL MTG
SIDE ;
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NOTE: THREE MOUNTING FEET, LOCKWASHERS AND SCREWS

SUPPLIED WITHEACHTIM

ER TIMER CAN BE

MOUNTED HORIZONTAL OR VERTICAL. H

ORIZONTAL

MOUNTING SHOWN. VERTICAL MOUNTING SHOWN







INSTALLATION INSTRUCTIONS — 324C Camtime

ORDERING CODE 324C 06  B2F
BASIC TYPE —————
NUMBER OF SWITCHES
01 1 switch, 3cams
02 2 swilches, 3 cams
03 3 switches, 3 cams
04 4 swilches.6 cams
05 5switches, 6 cams
06 6 switches, 6 cams
o7 7 switches, 9 cams
08 8 switches, 9 cams
09 9 switches,9 cams
10 10 switches, 12 cams
1 11 swilches, 12 cams
12 12 switches, 12 cams
TIME CYCLE
_— Fill in here the appropriate letter,
number, letter combination,
selecting a letter for motor speed,
anumber for the motor pinion, and
aletter for the cam shaft gear
from the speed charts
000 No motor, or special
time cycle
CAMS Faclory setting cams to 1/4% tolerance
50% cams = allow 125 2% adjustment
of switch actuation
2.3 or 4 cuts equally spaced. Have
limited adjustability (Does not include
50% cams with multiple culs)
Multiple cuts. unequally spaced
Multiple cuts — over 4
Specially cut or specially molded cams
LUGS Bagq of 50 push-on terminal lugs
