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INTRODUCTION
GENERAL DESCRIPTION

McQuay type ALR SEASONPAK air cooled water chillers
are complete, self-contained automatic refrigerating units
that include the latest in engineered components arranged
to provide a compact and efficient unit. Each unit is com-
pletely assembled and factory wired before evacuation,
charging and testing, and comes complete and ready for
installation. Each unit consists of: twin air cooled con-
densers with integral subcooler sections, multiple accessible
hermetic compressors, replaceable tube dual circuit shell-
and-tube evaporator, and complete refrigerant piping.
Liquid line components that are included are: manual
liquid line shut-off valves, replaceable core filter-driers,

liquid line solenoid valves, sightglass/moisture indicators,
and double diaphragm hydraulic element thermal expansion
valves. Other features include: compressor crankcase
heaters, an evaporator heater for chilled water freeze pro-
tection, recycling pumpdown during "on" or "off" seasons,
compressor lead lag switch to alternate the compressor
starting sequence, and sequenced starting of compressors.

The electrical control center includes all safety and
operating controls necessary for dependable automatic
operation. Compressors and fan motors are fused in all
three conductor legs and started by their own three-pole
contactor.

NOMENCLATURE

AL R- 085 AD

LOW POWER CONSUMPTION

RECIPROCATING COMPRESSORS

DUAL REFRIGERANT CIRCUITS

DESIGN VINTAGE

NOMINAL CAPACITY (TONS)

INSPECTION

When the equipment is received, all items should be carefully checked against the bill of lading to insure a complete shipment.

All units should be carefully inspected for damage upon arrival. All shipping damage should be reported to the carrier and a

claim should be filed. The unit serial plate should be checked before unloading the unit to be sure that it agrees with the

power supply available.

INSTALLATION
NOTE: Installation and maintenance are to be performed only by qualified personnel who are familiar with local codes and
regulations, and experienced with this type of equipment. CAUTION: Sharp edges and coil surfaces are a potential injury
hazard:Avoid contact with them.

HANDLING

Care should be taken to avoid rough handling or shock due
to dropping the unit. Do not push or pull the unit from
anything other than the base, and block the pushing vehicle
away from the unit to prevent damage to the sheet metal
cabinet and end frame. (See Figure .)

Never allow any part of the unit to fall during unloading
or moving as this may result in serious damage.

To lift the unit, 2V2" diameter lifting holes are provided
in the base of the unit. Spreader bars and cables should be
arranged to prevent damage to the condenser coils or unit
cabinet. (See Figure 2.)

LOCATION

Due to the vertical condenser design, it is recommended
that certain precautions be taken before installation to
orient the unit so that prevailing winds blow parallel to the
unit length, thus minimizing effects on condensing pressure.
If it is not practical to orient the unit in this manner, a

wind deflecting fence should be considered.

SERVICE ACCESS

Each end of the unit must be accessible after installation
for periodic service work. Compressors, filterriers, and
manual liquid line shut-off valves are accessible from the
control center end of the unit through removable access
panels on unit sizes 075 thru 130 and hinged side access
doors on unit sizes 035 thru 065. All operational, safety,
and starting controls are located in the unit control center.
Capped connections for field service gauges are also located
inside these enclosures.

FIGURE 1. SUGGESTED PUSHING ARRANGEMENT

BLOCKING REQ’D.
ACROSS FULL WIDTH

0 c) o o

FIGURE 2. SUGGESTED LIFTING ARRANGEMENT
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CAUTION: Disconnect all power to the unit while ser-
vicing condenser fan drives.

The condenser fans, motors and drives are accessible
through a walk-in, keylocked access door on units ALR-075
thru 130. The access door on units ALR-075A thru 130A is
located at the end of the unit opposite the control center.
Expansion valves are accessible from the same access door

FIGURE 3. CLEARANCE AROUND UNIT

on unit sizes 075A thru 130A and from side access doors at’
the control center end on unit sizes 035A thru 065A.

An internal fan guard is located below the condenser
fans and drives’ on units 075 thru 130. This guard must be
removed to service the fan drives but must always be re-
installed when service work is complete.

ALR-035A THRU 065B

Control Ft. Min. Cleetnce
Center " for Air Inlet

IOOOc,r,
fori

I000
ll lit

"*X" Min,

for Ergo. TuI
Removel

UNIT
DIM.

SIZE
(FT.)

ALR-035A 6

ALR-O40A 9

ALR-050A 7

ALR-060B 8

ALR-065B 9

ALR-O75A THRU 130A

Control

UNIT
Ft. Min. Cleermc DIM.

for Air Inlet SIZE
(FT.)

[ [ 1 Ceerc ALR-085A 4
] Jlfor Ergo. Tube

"J Remov= ALR-105A g

ALR-110A 7
Ft. Min. Cleacenc ALR-120A 7for Air Inlet

A LR-130A 9

NOTES: (1) Minimum vertical clearance above unit should be 10 feet.
(2) Clearance to condenser coil must be doubled if more than side is obstructed or between adjacent units.

Consult your McQuay sales representative.

VIBRATION ISOLATORS

Vibration isolators are recommended for all roof mounted to secure each McQuay isolator selection to the mounting
installations or wherever vibration transmission is a consid- surface.
eration. Table lists spring isolators for all ALR unit sizes. Table 2 shows the isolator loads at each location shown
Figure 4 shows isolator locations in relation to the unit in Figure 4, and the maximum IoaEIs for each McQuay selec-
control center. Figure 5 gives dimensions that are required tion.

TABLE 1. VIBRATION ISOLATORS

ALR
SPRING ISOLATORS

UNIT

SIZE

035A

040A

050A

060B

065B

075A

085A

105A

110A

120A

130A

LOCATIONS & 4

ORDERING

NO. 877-

SPRING

COLOR CODE

GRAY WITH 2

YELLOW STRIPES

LOCATIONS 2 & 5

ORDERING

NO. 877-

SPRING

COLOR CODE

GRAY WITH

GREEN STRIPE

GRAY WITH

WHITE STRIPE

ORDERING

NO. 877-

LOCATIONS 3 & 6

SPRING

COLOR CODE

(1)216403B-31 (2)216403B-28

216403B-26
GRAY WITH GRAY WITH(4)2164036-27 (5)216403B -27

ORANGE STRIPE ORANGE STRIPE
GRAY WITH 2 GRAY WITH 2

2164036-31 216403B-31 216403B-31
YELLOW STRIPES YELLOW STRIPES

GRAY WITH 2 GRAY WITH 2
216403B-31 216403B-31 216403B-31

YELLOW STRIPES YELLOW STRIPES

216403B-32 216403B-32 2164036-32

GRAY WITH

WHITE STRIPE
2164036-32

216404B-28

2164036-32

216404B-28

216404B-28216404B-28

GRAY WITH

GREEN STRIPE

GRAY WITH

WHITE STRIPE

GRAY WITH

WHITE STRIPE

GRAY WITH

GREEN STRIPE

GRAY WITH

GREEN STRIPE

GRAY WITH 2

YELLOW STRIPES

GRAY WITH

GREEN STRIPE

216403B-32

216404B-27

216404B-27

GRAY WITH 2

YELLOW STRIPES

GRAY WITH 2

WHITE STRIPES

GRAY WITH 2

YELLOW STRIPES

GRAY WITH 2

YELLOW STRIPES

GRAY WITH

WHITE STRIPE

GRAY WITH

WHITE STRIPE

GRAY WITH

ORANGE STRIPE

GRAY WITH

ORANGE STRIPE

GRAY WITH 2

YELLOW STRIPES
216404B-31 216404B-31 216404B-31

GRAY WITH 2 GRAY WITH 2 GRAY WITH 2
216404B-31 216404B-31 2164046-31

YELLOW STRIPES YELLOW STRIPES YELLOW STRIPES
GRAY WITH GRAY WITH GRAY WITH216404B-32 216404B-32 216404B-32
WHITE STRIPE WHITE STRIPE WHITE STRIPE
GRAY WITH GRAY WITH GRAY WITH

216404B-32 216404B-32 2164046-32
WHITE STRIPE WHITE STRIPE WHITE STRIPE
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rABLE 2. ISOLATOR LOADS

ALR ISOLATOR LOADS AT EACH MAXIMUM LOADS ALLOWABLE FOR EACH

UNIT MOUNTING LOCATION (LBS.) McOUAY ISOLATOR SELECTION (LBS.)

SIZE 1&4 2&5 3&6 1&4 2&5 3&6

035A
(1) 787

(4) 569

(2) 541

(5)459
466

(1) 1100

(4) 750

(2) 900

(5) 750
600

040A 684 705 750 1100 1100 1100

050A 789 813 867 1100 1100 1100

894 916 984 1300 1300 1300

924 958 1066 1300 1300 1300

1095 1095 930 1800 1800 1500

1150 1150 915 1800 1800 1500

1310 1310 1258 2200 2200 2200

1370 1370 1270 2200 2200 2200

1480 1480 1480 2600 2600 2600

1570 1570 1540 2600 2600 2600

060B

065B

075A

085A

105A

110A

120A

130A

FIGURE 4. ISOLATOR LOCATIONS
ALR VIBRATION MOUNT LOCATION

UNIT DIMENSIONS (INCHES)

SIZE "A B C D E F"

035A 8.5 41.5 69.5 111.0 8.5 78

040A 8.5 41.5 98.0 139.5 20.0 78

050A 8.5 41.5 98.0 139.5 20.0 78

060B 8.5 41.5 138.0 179.5 20.0 78

065B 8.5 41.5 138.0 179.5 20.0 78

075A 8.0 76.0 114.0 190.0 30.0 80

085A 8.0 76.0 114.0 190.0 30.0 80

105A 8.0 76.0 114.0 190.0 30.0 80

110A 8.0 76.0 114.0 190.0 30.0 80

120A 8.0 76.0 114.0 190.0 30.0 80

130A 8.0 76.0 114.0 190.0 30.0 80

FIGURE 5. SPRING ISOLATORS

ADJUST MOUNTING SO UPPER
0.50 DIA. HOUSING CLEARS LOWER HOUSING
POSITIONING BY AT LEAST 1/4" AND NOT MORE

LHT’J II II,

L
ACOUSTICAL NON-SKID
NEOPRENE PAD

ORDERING NO. 877-216403B-28 THRU -32

ADJUST MOUNTING SO UPPER
HOUSING CLEARS LOWER HOUSING

.62 DIA. BY AT LEAST 1/16" AND NOT MORE
POSITIONING THAN1/2" \

ACOUSTICAL NON-SKID
NEOPRENE PAD

ORDERING NO. 877-216404B-27 THRU -31
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WATER PIPING

Due to the variety of piping practices, it is advisable to
follow the recommendations of local authorities. They can
supply the installer with the proper building and safety
codes required for a safe and proper installation.

Basically, the piping should be designed with a minimum
number of bends and changes in elevation to keep system
cost down and performance up. It should contain:

1. Vibration eliminators to reduce vibration and noise
transmission to the building.

2. Shut-off valves to isolate the unit from the piping system
during unit servicing.

3. Manual or automatic air vent valves at the high points of
the system.

4. Some means of maintaining adequate system water pres-
sure (e.g., expansion tank or regulating valve).

5. Temperature and pressure indicators located at the unit
to aid in unit servicing.

6. A strainer or some means of removing foreign matter
from the water before it enters the pump. It should be
placed far enough upstream to prevent cavitation at the
pump inlet (consult pump manufacturer for recommend-
ations). The use of a strainer will prolong pump life and
thus keep system performance up.

Prior to insulating the piping and filling the system, a
preliminary leak check should be made.

Piping insulation should include a vapor barrier to pre-
vent moisture condensation and possible damage to the
building structure. It is important to have the vapor barrier
on the outside of the insulation to prevent condensation
within the insulation on the cold surface of the pipe.

CHILLED WATER THERMOSTAT

The chilled water thermostat is mounted inside the unit
control center. On models ALR-O75A thru 130A, the ther-
mostat sensor is factory mounted in the return water con-
nection of the evaporator. On models ALR-035A thru
065B, the sensor must be installed in the return water line
as shown in Figure 6. The thermostat sensor should be
insulated after installation.

FIGURE 6. THERMOSTAT SENSOR INSTALLATION

EVAPORATOR INLET
THERMOSTAT

REDUCING /
BUSHING RETURN WATER LINE

(FROM BUILDING)

FLOW SWITCH

A WATER FLOW SWITCH MUST BE MOUNTED in either
the entering or leaving water line to insure that there will be
adequate water flow and cooling load to the evaporator
before the unit can start. This will safeguard against slug-
ging the compressors on start-up. It also serves to shut
down the unit in the event that water flow is interrupted to
guard against evaporator freeze-up.
A flow switch is available from McQuay under ordering

number 860-175033X-00. It is a "paddle" type switch and
adaptable to any pipe size from 1" to 6" nominal. Certain
minimum flow rates are required to close the switch and are

listed in Table 3. Installation should be as shown in Figure
7.

Electrical connections in the unit control center should
be made at terminals 3 and 4 on the ALR335A thru 065B
and terminals 14 and 15 on the ALR-O75A thru 130A. The
normally open contacts of the flow switch should be wired
between these two terminals. There is also a set of normally
closed contacts on the switch that could be used for an
indicator light or an alarm to indicate when a "no flow"
condition exists.

TABLE 3. FLOW SWITCH MINIMUM FLOW RATES

NOMINAL MINIMUM REQUIRED

PIPE SIZE FLOW TO ACTIVATE
(INCHES) SWITCH (GPM)

6.00
1/4 9.80
1/2 12.70
2 18.80

2 1/2 24.30
3 30.00
4 39.70
5 58.70

6 79,20

FIGURE 7

AFTER SWITCH

FLOW DIRECTION

MARKED ON SWITCH

1.00 NPT FLOW SWITCH
CONNECTION

DIA. MINIMUM

_
5 PIPE DIA. MINIMUM
BEFORE SWITCH

WATER CONNECTIONS

Water piping connections at the unit vary in size and style
depending on the baffle option ordered. These connection
variations are shown in the table with Figure 8.

Piping through the unit cabinet can be through the end
or bottom of the unit as the application dictates. Models

ALR-035A thru 065B have holes at the back of the unit as
shown in Figure 8. Pilot holes on models ALR-075A thru
130A locate the proper hole centers for piping through the
end of the unit. Figure 8 gives the necessary dimensions for
either piping method.
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FIGURE 8. ALR DIMENSIONAL DRAWINGS

ALR-035A thru 065B
060B, 065B 050A 040A 035A

Fan arrangements C0q’ --C

ALR

UNIT

SIZE

035A

040A

050A

060B

065B

LENGTH

A

CENTER OF

GRAVITY

CG

WATER CONNECTIONS

SIZE B

128 58 3 NPT 72.5

168 71 3 NPT 112.5

168 71 3 NPT 109.4

208 85 4 NPS 149.4

208 87 4 NPS 149.4

C D

7.6 15.9

11.6 15.9

36.1 15.9

64.1 18.9

52.1 18.9

E

23.9

23.9

23.9

26.9

26.9

ISOLATOR LOCATIONS

X

8.5

8.5

8.5

8.5

8.5

Y Z

50 119.5

50 148.0

50 148.0

50 188.0

50 188.0

ALR-075A thru 130A

i I’; TYP’

ALR

UNIT

SIZE

075A-D

085A-D

105A-D

110AoD

120A-D

130A-D

A B

228 98.8

228 98.8

228 98.8

228 98.8

228 98.8

228 98.8

DIMENSIONS (INCHES)

C D E F G CG1 H J K L M

92.5 47.0 8.0 76.0 30.0 91.4 140.5 69.3 19.5 14.0 22.5

92.5 47.0 8.0 76.0 30.0 89.2 140.5 69.3 19.5 14.0 22.5

92.5 47.0 8.0 76.0 30.0 95.3 140.5 33.3 19.5 14.0 22.5

92.5 47.0 8.0 76.0 30.0 94.1 140.5 45.8 19.5 14.0 22.5

92.5 47.0 8.0 76.0 30.0 96.6 140.5 45.8 19.5 14.0 22.5

92.5 47.0 8.0 76.0 30.0 95.9 140.5 33.8 19.5 14.0 22.5

COOLER

CONN’S.*
N

5.5 5

5.5 5

5,5 5

6.5 6

6.5 6

6.5 6

*COOLER CONNECTIONS: All connections are NPS steel pipe. Pipe connections are furnished with grooves for Victaulic couplings by others.
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TABLE 4. R-22 OPERATING CHARGE

ALR UNIT

SIZE

R-22 REFRIGERANT CHARGE (LBSo)

CIRCUIT CIRCUIT 2

035A 35

040A 25 25

050A 35 35

060B 35 35

065B 44 44

075A 50 60

085A 45 65

105A 90 90

110A 9O 90

120A 100 100

130A 110 110

REFRIGERANT CHARGE

All units are designed for use with refrigerant 22 and are
shipped with an operating charge. Table 4 gives the opera-
ting charge for each unit.

FIELD WIRING

Wiring should be done in accordance with all applicable
codes and ordinances.

Warranty is voided if wiring is not in accordance with
specifications. An open fuse indicates a short, ground, or
overload. Before replacing a fuse or restarting a compressor
or fan motor, the trouble must be found and corrected.

Copper wire is required for all power lead terminations
at the unit while either aluminum or copper can be used for
all other wiring.

TABLE 5. WIRE SIZING AMPACITIES & RECOMMENDED POWER LEAD WIRE SIZES

ALR

UNIT

SIZE

3 PHASE, 60 HZ

ELECTRICAL

SUPPLY (1)

WIRE

SIZING

AMPS (2)

RECOMMENDED COPPER POWER

LEAD WIRE SIZES (3)

3 WIRES

CONDUIT

6WIRES

CONDUIT

208 172 00

035A 230 172 00

460 87 3

208 185 000

040A 230 185 000

460 94 3

208 252

230050A

250

25O252 O0

6 WIRES

2 CONDUITS

MAXIMUM

RECOMMENDED

FUSE SIZES (6)

200

200

O0

200

200

100

300

30O
460 135 0 160

208 291 350 000 350

060B 230 291 350 000 350

460 150 00

208 354 500

065B 230 335 500

460 170 00

5OO

00

6OO

361/357

181

443/439

208/23O

460
075A

208/230
085A

46O 221 0000

208/230 482/478
105A

460 242 250

208/230
110A

120A

532/519

250

300

262

564/560

282

0000

175

400

0000 400

2 200

0000 000

0000300

350 250

0

400

460

208/230

00

5O0

300

3OO

46O 00

130A

208 700 500

230 632 600 400

460 316 400 000 O0

400/400

200

5OO/5OO

250

600/6OO

300

600/6OO

300

600/600

300

800

700

350

NOTES:

1. Separate terminals provide for the field connection of a separate
115/60/1 power supply to the control circuit.

2. Wire sizing amps are equal to 125% of the RLA of the largest
motor plus 100% of the RLA of all other loads in the circuit (the
control circuit is not included). To include the control circuit,
add 10 amps to 208 or 230 volt units and 5 amps to 460 volt
units (models ALR-075A thru 130A); to include the control
circuit, add 7 amps to 208 or 230 volt units and 4 amps to 460
volt units (models ALR-035A thru 065B). Recommended power
lead wire and maximum fuse sizes are not affected.

3. Recommended power lead wire sizes for three conductors per
conduit are based on 100% conductor ampacity at 86F ambient
for no more than 3 conductors per conduit. Wire sizes for six

PAGE 8

conductors per conduit are based on 80% of the above
mentioned conductor ampacity in accordance with NEC.
Voltage drop has not been included. Therefore, it is
recommended that power leads be kept short. All terminal block
connections must be made with copper wire.

4. The unit power terminal block has two lugs per phase. Single
parallel conductors per phase may be used for power hook-up as
listed under "Recommended Power Lead Wire Size."

5. The cooler heater cable current draw is 3.5 amps and power
draw is 400W.

6. "Maximum Recommended Fuse Sizes" are selected at
approximately 150% of the largest compressor RLA, plus 100%
of all other loads in the circuit. (Control circuit not included.)



All unit sizes are set up as standard for separate 115 volt
power supply circuits for the control circuit and cooler
heater. The control circuit only or both the control circuit
and cooler heater can be powered off of the main unit
power supply if the optional control circuit transformer is
ordered. It may be desirable, however, to have the unit
cooler heater on a separate disconnect switch from the
main unit power supply so that the unit may be shut down
without defeating the freeze protection provided by the
cooler heater.
A standard feature on all ALR units is COPS (Con-

trolled Override of Pump Shutdown), a system for inter-
locking the field supplied chilled water pump into the chil-
ler control system. A relay (R19) is wired into the unit
control circuit so that a time clock and/or ambient thermo-
stat can be connected to a pair of terminals (6 and 11)

inside the unit control center. The time clock can energize a
pump starter. Once the pump starts, the flow switch and/or
pump interlock will close and energize that part of the
control circuit that will allow the unit to start.

This feature makes it possible to start the chilled water
pump and the chiller simultaneously only when cooling is
required. For recycling pumpdown without a demand for
cooling, a pair of relays (energized by low pressure con-
trols) are also wired into this circuit to start the pump,
close the flow switch and pump down the unit.

NOTE: If a time clock, ambient thermostat and/or remote
on-off switch are not used, terminals 6 and 11 must
be jumpered together before the unit will start.

Figure 9 shows typical field wiring that is required for unit
installation.

TABLE 6. COMPRESSOR AND CONDENSER FAN MOTORS (1)

ALR ELEC.

UNIT SUPPLY COMPRESSOR

SIZE (1)
NO.1 NO.2 NO.3

208 121

035A 230 121

460 61

208 64 80

040A 230 64 80

’460 32 41

208 98 98

050A 230 98 98

460 53 53

208 98 121

060B 230 96 121

460 53 61

208 121 153

065B 230 121 153

460 61 69

208 121 80

075A 230 121 80

460 61 41

208 121 121

085A 230 121 121

460 61 61

208 8O 121 80

105A 230 80 121 80

460 41 61 41

208 80 121 121

110A 230 80 121 121

460 41 61 61

208 121 121 121

120A 230 121 121 121

460 61 61 61

208 153 153 153

130A 230 138 138 138

460 69 69 69

NOTES: (1)Voltagelimits:

RATED LOAD AMPS (2) NO. LOCKED ROTOR AMPS (3)

FAN OF FAN ACROSS-THE-LINE START
MTRS. FAN MTRSo COMPRESSOR

NO.4 (EA.) MTRS. (EA.) NO.1 NO.2 NO.3 NO.4

5.2 4 40 565

5.2 4 40 565

2.6 4 20 283

5.2 4 40 308 428

5.2 4 40 308 428

2.6 4 20 154 214

5.2 6 40 470 470

5.2 6 40 470 470

2.6 6 20 235 235

5.2 8 40 470 565

5.2 8 40 470 565

2.6 8 20 235 283

5.2 8 40 565 625

5.2 8 40 565 625

2.6 8 20 283 297

80 16.7 3 99 565 428 428

80 15.2 3 90 565 428 428

41 7.6 3 45 283 214 214

121 16.7 3 99 565 565 565

121 15.2 3 90 565 565 565

61 7.6 3 45 283 283 283

121 16.7 3 99 428 565 428 565

121 15.2 3 90 428 565 428 565

61 7.6 3 45 214 283 214 283

121 16.7 3 99 428 565 565 565

121 15.2 3 90 428 565 565 565

61 7.6 3 45 214 283 283 283

121 16.7 3 99 565 565 565 565

121 15.2 3 90 565 565 565 565

61 7.6 3 45 283 283 283 283

153 16.7 3 99 625 625 625 625

138 15.2 3 90 594 594 594 594

69 7.6 3 45 297 297 297 297

Nameplate 208-Max. 229V, Min. 187V.
Nameplate 230-Max. 253V, Min. 207V.
Nameplate 460-Max. 506V, Min. 414V.

PART WINDING START
COMPRESSOR

NO.1 NO.2 NO.3 NO.4

340

340

150

188 250

188 250

82 100,

292 292

292 292

121 121

292 340

292 340

121 150

340 388

340 388

150 147

34O 250 250

340 250 250

150 100 100

340 340 340

340 340 340

150 150 150

250 340 250 340

250 340 250 340

100 150 100 150

250 340 340 340

250 340 340 340

100 150 150 150

340 340 340 340

340 340 340 340

150 150 150 150

388 388 388 388

340 340 340 340

147 147 147 147

Nameplate 380-Max. 418, Min. 360V.
(2) Compressor nameplate and locked rotor amps are at extreme operating conditions.
(3) ALR-075A thru 159A fan motor nameplate and locked rotor amps from 1975 NEC tables 430-150 and 430-151.
(4) Compressor locked rotor amps for part winding start are for the first winding.
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FIGURE 9. TYPICAL FIELD WIRING DIAGRAMS

ALR-035A THRU 065B

PO.ERsoLy f --" --I-------- --------C
BKI

27

T I

e- -- I-
THERMOSTAT /"%.

e- -,-
O

)2O

LEGEND:

FIELD WIRING TERMINAL

FIELD WIRING
FACTORY WIRING
OPTIONAL FACTORY WIRING

BK BLACK WIRING (LINE)

WH WHITE WIRING (NEUTRAL)

NOTE A:
Chilled water flow switch and/or starter

interlock.
NOTE B:
Standard is separate power supply cir-
cuits for controls and cooler heater.
These circuits can be combined by instal-

ling jumpers from to 27 and 20 to 30.
NOTE C:
Pump starter contacts of R9, R10, and
R19 between terminals 7 and 8 are
limited to 250 volts maximum.

ALR4)75A THRU 130A

.i.
---_- 4

4__ __1

CONTROLS

BI!

I

I:= O-- -"I I-- AMBIENT

1 . THERMOSTAT

f

R1JRlgPUMPTARTER

10

LEGEND:

FIELD WIRING TERMINAL

FIELD WIRING
FACTORY WIRING
OPTIONAL FACTORY WIRING

BK BLACK WIRING (LINE)

WH WHITE WIRING (NEUTRAL)

NOTE A:
Chilled water flow switch and/or starter

interlock.

NOTE B:
Standard is separate power supply cir-

cuits for controls and cooler heater.
These circuits may be combined by in-

stalling jumpers from terminals to 9
and 10 to 20.
NOTE C:
Pump starter contacts of Rg, R10, and

R19 between terminals 7 and 8 are

limited to 250 volts maximum.
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UNIT LAYOUT & PRINCIPLES OF OPERATION
MAJOR COMPONENT LOCATIONS

The figures below illustrate component locations within the unit and compressor and condenser fan motor horsepower values

for each unit size.

TOP VIEW OF UNIT

ALR-035A ALR-040A

CONDENSER

CONDENSER

CIRCUIT CONDENSER

CIRCUIT 2 CONDENSER

ALR-050A

CIRCUIT CONDENSER

CIRCUIT 2 CONDENSER

ALR-060B, ALR 065B

CIRCUIT CONDENSER

CIRCUIT 2 CONDEN,ER

ALR-075A THRU 130A

CIRCUIT CONDENSER

CIRCUIT 2 CONDENSER

CIRCUIT CONDENSER

COOLER

REFRIG, CIRCUIT

CIRCUIT 2 CONDENSER

UNIT

SIZE

ALRo035A-D

ALR-040A-D

ALR-050A-D

ALR-060B-D

ALR-065B-D

ALR-075A-D

ALR-085A-D

ALR-105A-D

ALR-110A-D

ALR-120A-D

ALR-130A-D

COMPRESSOR
3 2

35

20 25

30 30

30 35

35 40

35 25

35 35

25 35 25

25 35 35

35 35 35

40 40 40

HP

4

25

35

35

35

35

40

FAN HP

(EACH)

1.5

1.5

1.5

1.5

1.5

5.0

5.0

5.0

5.0

5.0

5.0
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CONTROLCENTER

All electrical controls are enclosed in a weatherproof con-
trol center with keylocked, hinged access doors.

Power supply conduits are intended to come into the
bottom of the upper enclosure and between the two lower

enclosures. It is recommended that the unit disconnect
switch be mounted away from the unit; however, Figure 10
recommends unit mounting arrangements if the disconnect
must be unit mounted.

FIGURE 10. UNIT MOUNTED DISCONNECT

CONT
CENTER

POWER
NTO
UNIT

DISCONNECT
SWITCH

ALR-075A THRU 130A ALR-035A THRU 065B

FIGURE 11. CONTROL CENTER LAYOUT
ALR-035A

(Left Side, 110 Volt Controls)

FIGURE 12. CONTROL CENTER LAYOUT
ALR)40A THRU 065B

(Left Side, 110 Volt Controls)

I1
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FIGURE 14. CONTROL CENTER LAYOUT
ALR-075A THRU 130A

FIGURE 13. CONTROL CENTER LAYOUT
ALR-035A THRU 065B

(Right Side, High Voltage Power Section)

GROUND LUGS

NOTE: On units ordered with optional capacity reduction anda unit
mounted thermostat, the temperature adjustment for the
thermostat is located where the 4 stage TC1 appears above.

SEQUENCE

For Models ALR-035A thru 065B:
The components for a 2-compressor unit, models
ALR-040A, -050A, -060B, and -065B, are given in paren-
theses ().

The following sequence of operation is for ALR SEA-
SONPAK air cooled water chiller operation. With control
circuit power on, control stop switch $1 closed, and manual
pumpdown switch PS1 (PS2) closed ("auto" position), 115
volt power is applied through control circuit fuse F1 to the
compressor crankcase heater HTR (HTR2), and also to the
contacts of low pressure switch LP1 (LP2).

When the remote time clock or manual shutdown switch
turns on, pump starter relay R19 holding coil is energized,
closing contacts and 3 to start the chilled water pump.
Relay R19 contacts 4 and 6 in the thermostatic circuit also
close. With the flow switch closed, if freeze control FS1
(FS2), high pressure control HP1 (HP2), and motor pro-
tector MP1 (MP2) do not sense an alarm condition, safety
relay R5 (R6) is energized closed, applying power to the
water temperature control thermostat T(31. The unit will
operate automatically in response to TC1.

On a call for cooling, TC1, stage 1, energizes liquid line
solenoid SV1, opening the valve and allowing refrigerant to
flow into the evaporator. As refrigerant pressure builds up,
low pressure control LP1 closes, energizing low pressure
relay R9 which closes to energize compressor contactor M1,
starting the compressor. Closing relay R9 contacts also
energizes condenser fan relay M11, closing its contacts and
providing power to condenser fan motor 11 and condenser
fan motor controls PC12, TC13 and TC14. (TC14 on ALR-
035, 060 and 065.)

On two-compressor units, if additional stages of cooling
are required, temperature control thermostat TC1 energizes
liquid line solenoid valve SV2 after time delay relay TD11
has sequenced closed, to initiate the same starting sequence
in refrigerant circuit number 2.

OF OPERATION
On units with compressor unloading, if additional stages

of cooling are required the unloader U1 (U2) is de-ener-
gized and the compressor is loaded.

For Models ALR-075A thru 130A:
The following sequence of operation is typical for ALR
SEASONPAK air cooled water chiller operation. It is writ-
ten for a 4-compressor unit. Components referred to in the
sequence, but not used in a 3-compressor unit, are: HTR3,
MP3, R7, TD12, M3 and M7.

With the control circuit power on, control stop switch
$1 closed, and manual pumpdown switches PS1 and PS2
closed ("auto position), 115 volt power is applied through
control circuit fuse F1 to the compressor crankcase heaters
HTR1 through HTR4, and also to the contacts of low pres-
sure switches LP1 and LP2.

When the remote time clock or manual shutdown switch
turns on,pump starter relay R19 holding coil is energized,
closing contacts and 3 to start the chilled water pump.
Relay R19 contacts 4, 6, 7 and 9 in the thermostatic circuit
also close. With the flow switch closed, if freeze controls
FS1 and FS2, high pressure controls HP1 and HP2, and
compressor motor protectors MP1 through MP4 do not
sense an alarm condition, safety relays R5 through R8 are
energized closed, applying power to the water temperature
control thermostat TCI. The unit will operate automati-
cally in response to TC1.

On a call for cooling, TC1 energizes liquid line solenoid
SVl, opening the valve and allowing refrigerant to flow into
the evaporator. As refrigerant pressure builds up, low pres-
sure control LP1 closes, energizing low pressure relay R9
which closes to energize compressor contactor M1, starting
the compressor. Closing relay R9 contacts also energizes
condenser fan relay R17, closing its contacts and providing
power to condenser fan motor contactors Mll, M12, and
M13.
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If additional stages of cooling are required, temperature
control thermostat TC1 energizes liquid line solenoid valve
SV2 after time delay relay TD11 has sequenced closed, to
initiate the same starting sequence in refrigerant circuit

number 2.
If additional cooling is still required, the 3rd and 4th

stages of TC1 energize the 3rd and 4th compressors, after
time delay relays TD12 and TD13 have sequenced closed.

PUMPDOWN CYCLE

As temperature control thermostat TC1 is satisfied, it opens
its contacts, de-energizing liquid line solenoid valve SV1,
causing the valve to close. When the compressor has
pumped most of the refrigerant from the evaporator to the
condenser, the low pressure control LP1 opens, shutting
down the compressor and condenser fan motors.

In the event a closed solenoid valve allows refrigerant to
leak to the low side of the refrigerant circuit during either
unit "on" or "off" time, the buildup in pressure will close
the low pressure control, energizing the low pressure relay
and starting the compressor for pumpdown.

PAGE 14

200

AB
F1
F2
FB1,2,3,4
FB5
FBl1,12,13
FS1,2
HP1,2
HP
HTR1 thru 4

HTR5
JB
LP1,2
LP
M1 thru 8
Ml1,12,13,14
M21,22,23,24
MP1 thru 4

OP1,2,3,4
OP
PB
PC1 and PC2

PC12,22
TC5 and TC6
TC13,14
TC23,24
PS1,2
R3,4
R5,6,7,8
R9,10
R13,14
R15,16
R17,18
R19
$1

$2,3,4
T1
T3
TD1,2,3,4
TD5,6,7,8
TD9,10
TDl1,12,13
NB1,2
TB6,7
TB5,8,9
TC1

SC1
T2
T4

TC2

ELECTRICAL LEGEND

FIELD WIRING AND NUMBERED TERMINAL

WIRE NUT

FACTORY WIRING AND NUMBERED TERMINAL
WIRE NUMBER
OPTIONAL CONTROL SEE WIRING DIAGRAMS
CONNECTOR
ALARM BELL
CONTROL CIRCUIT FUSE
EVAPORATOR HEATER FUSE
FUSE BLOCKS (COMP. 1,2,3,4)
CONTROL CIRCUIT TRANSFORMER FUSE BLOCK OPTIONAL
FUSE BLOCKS (COND. FAN 11,12,13)
FREEZE CONTROLS (REF. CIRCUIT 1,2)
HIGH PRESSURE CONTROLS (REF. CIRCUIT 1,2)
HIGH PRESSURE GAUGE OPTIONAL
CRANKCASE HEATERS (COMP. 1,2,3,4)
EVAPORATOR HEATER
JUNCTION BOX (FOR ALARM BELL) OPTIONAL
LOW PRESSURE CONTROLS (REF. CIRCUIT 1,2)
LOW PRESSURE GAUGE OPTIONAL
CONTACTORS (COMP. 1,2,3,4)
CONTACTORS (COND. FAN 11,12,13,14)
CONTACTORS (COND. FAN 21,22,23,24 ALR-040 thru 065, CIRCUIT 2)

MOTOR PROTECTORS (COMP. 1,2,3,4)
OIL PRESSURE CONTROLS (COMP. 1,2,3,4)
OIL PRESSURE GAUGE OPTIONAL
MAIN POWER TERMINAL BLOCK
FANTROL PRESSURE CONTROLS (ALR-075 thru 130)

FANTROL PRESSURE CONTROLS (ALR-035 thru 065)
FANTROL TEMPERATURE CONTROLS (ALR-075 thru 130)
FANTROL TEMPERATURE CONTROLS (ALR-035 thru 065, Circuit

FANTROL TEMPERATURE CONTROLS (ALR-040 thru 065, Circuit 2)

PUMPDOWN SWITCHES (REF. CIRCUIT 1,2)
STARTER RELAYS (COMP. 3,4)
SAFETY RELAYS (COMP. 1,2,3,4)
LOW PRESSURE RELAYS (REF. CIRCUIT 1,2)
LOW AMBIENT START RELAYS (REF. CIRCUIT 1,2) OPTIONAL
COMPRESSOR LOCKOUT RELAYS OPTIONAL
CONDENSER FAN RELAY (ALR-075 thru 130)

PUMP STARTER RELAY
CONTROL STOP SWITCH
LEAD-LAG SWITCHES
CONTROL CIRCUIT TRANSFORMER OPTIONAL
SPEEDTROL TRANSFORMER OPTIONAL
PART WINDING TIME DELAYS (COMP. 1,2,3,4) OPTIONAL
COMP. LOCKOUT TIME DELAYS (COMP. 1,2,3,4) OPTIONAL
LOW AMBIENT START TIME DELAYS (CIRCUIT 1,2) OPTIONAL
COMP. SEQUENCING TIME DELAYS (STAGES 2,3,4)
TERMINAL BLOCKS (NEUTRAL-FACTORY WIRING)

TERMINAL BLOCKS (HOT-FACTORY WIRI NG)
TERMINAL BLOCKS (FIELD WIRING)

WATER TEMP. CONTROL THERMOSTAT
OPTIONAL WATER TEMP. CONTROL THERMOSTAT SIGNAL CENTER
OPTIONAL WATER TEMP. CONTROL THERMOSTAT TRANSFORMER
ALARM BELL TRANSFORMER OPTIONAL
COOLER HEATER THERMOSTAT



POWER SCHEMATIC
COMPRESSOR AND CONDENSER FAN MOTORS (WITHOUT SPEEDTROL)

ALR-035A-S

POWER SCHEMATIC
COMPRESSOR AND CONDENSER FAN MOTORS (WITH SPEEDTROL)

ALR-035A-S

r-;----n
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POWER SCHEMATIC
COMPRESSOR AND CONDENSER FAN MOTORS (WITH SPEEDTROL)

ALR-040A-D, 050A-D, 060B-D AND 065B-D

F, , 7

L,I.,

FB2

F----

F---7

TZl LZ,

M24o’.-o III --ALP--067, l

r
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POWER SCHEMATIC
COMPRESSOR AND CONDENSER FAN MOTORS

(WITHOUT SPEEDTROL)
ALR-040A-D, 050A-D, 060B-D AND 065B-D

EXCEPT
ALR75, 085A

POWER SCHEMATIC
COMPRESSOR AND CONDENSER FAN MOTORS

ALR)75A THRU 130A
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COMPRESSOR CONTROL SCHEMATIC
ALR-.035A-S

LABEL 377753E REV. O

208V/6OHZ 230V/60 HZ

FI 2

V/60/

(R), ,o(R)

3eov/SOHZl r rBs
14eov/6OHZ

TI:

COPS TERMINALS
SEE TI BULLETIN FOR

II WIRING I,NSTRUCTIONS ()

27 F2 28 TC2 30

SI
CONTROL
STOP

MJ

REMOVE TO
ADD FLOW
SWITCH

R5 B112

IlO LPI

RI9

STARTER

FSI

CONTACT
LOCATION

(c2
MPI-4

6, 20

5 7, f4

112 FSI
--J LIM

oc2 i37() __lo__ 4

RI7
131 PCI2 125 _,,_

POWER

MJ --’ 13
LABEL



MJ

MJ

RI9

PSI

COMPRESSOR
LOCKOUT
OPTION

TD5

MI-AUX 19llNo
RI5

ctc2
REMOVE

117-118 129-130

123, MJ

PART WINDING I

IREMOVt

380/460 AL

oP

j

/
128 OP |129
o t" O

13

68!"i*-’

---LL

MJ

MJ

--23 12

2

LOW AMBIENT START
MJ

HOT GAS BASS II

MJ
/

80 30--

--26

--27--11



| GR

COMPRESSOR CONTROL SCHEMATIC
ALR)4OA-D

LABEL 377754E REV. 0

0
i115 V/60/I

460V/60 HZ
FB5
TI T2

TI

flS V.
L ,,Ih

GRD

LiNE CONTACT
NO. LOCATION

COPS TERMINALS
SEE .M BULLETIN FOR
WIRING INSTRUCTIONS

27 F2 28 TC2 30

SI
CONTROL
STOP

REMOVE TO
ADD FLOW
SWITCH

R5 9112

RI9

7R98 PUMP
STARTER

_I
R=O

It MII-AUX 22
OC 102 HTR

M21 -AUX 23
0

cOM OC Zo H OI

llO LPI

0 LP

FSI
112

ALARM BELL KIT

COMPRESSOR
LOCKOUT
OPTION

I11

120

I

12l PCI2 15

12 0

MJ

MJ

IPART WINDING I

MPI-4

MP2-4

3 5,20,34

6 6, 14

J

136

/
MJ

SEE

Ci,.C2
--i3-- POWER

LABEL

380/460 AL.



MJ

RI9

RI9

REMOVE
129-130

129

, I --LL_2J

128 OPI 129
FS2

C1(C2

21

M3

SEE
POWER
LABEL

236

COMPRESSOR
LOCKOUT -OPTION

215

230 229

221

MJ

MO

PC22
25

224

PART WINDING Ir I
IREMOVE 223-2241 I

OP2

’EXCEPT
80/460 AL

238

28
<)

OP2 1229lt C(C2 239(

MJ



ovso .z

GRD

F S
230V/60 HZ

COMPRESSOR CONTROL SCHEMATIC

COPS TERMINALS
SEE T.M BULLETIN FOR
WIRING INSTRUCTIONS

27 F2

ALR-O5OA-D
LABEL 377755E REV. 0 rFTBSII 380V/50HZI

FeSTZI

TC2 30

II MII-AUX 22

courkN -’C 102 HTR

RI9
MJ

M21 "AUX 23

CONTROL STARTER
STOP / "%. I10 LP

REMOVEADDFLowTO C I

380579A-00

FB5
460V/60H Z

TI T2

TI

2il "Xl 20

,,5V I’- T-
LINE CONTACT
NO. LOCATION

MP1-4

MP2-4

MJ

--2

--3 5,20,34

--6 6,14

7, 28

120 121

MJ

COMPRESSOR
LOCKOUT
OPTION

PCI2 125 c
TCI3 126

PART WINDING ’ ] C2;PT

REMOVE MJ 125-124 I

I0

137
--I1--- 4

--;2-- /’SEE
P" POWER

LABEL

112
FSI

113
HPI

--J’C LrkM

R5 B [ALARM BELL KIT I MJ



RI9

FS2

F TD5

AUX 9

oPi

129

oPi 29
r-- FS2 -I

L

C1(C2

LOW AMBIENT START
RI4 RI4

220
21,4 T 4’’5 i
REMOVE / 217-220

214
RIO

,113 MJ--

215

COMPRESSOR
LOCKOUT
OPTION

217 R6

221

MJ

222

MJ

223

PC22

TC23

224

IPART WINDING I
I F ro I
I J
IEMvE "J 3"2241 I

OP2

230 229

2 28 OP2 1229L1L

23E

138

MJ

20--

MJ

--25-- 5

SEE
POWER

QEXCEPT
380/460 AL,

MJ

238

(C2 239(

MJ

30

--32-- 30, 33

--33--

--34--

--35-- 9,28

--36--



208V/60 HZ

I I GRn

FTBI5
230V/60 HZ

gRD

COMPRESSOR CONTROL SCHEMATIC
ALR-O6OB-D, 065BoD
LABEL 377756E REV. 0

115 V/60/I

COPS TERMINALS
SEE T.M BULLETIN FOR
WIRING INSTRUCTIONS

Z7 F2 28 TC2 30

Sl
CONTROL
STOP

3
REMOVE TO
ADD FLOW
SWITCH

R54
112 LI

R6
2:12

FSI

RI9

li MI I-AUX 22
i02 HTR ol

, M21"AUX.
STARTER

ALARM BELL KIT
120 V

B

_
_T4 |

20

50 HZ

COMPRESSOR
LOCKOUT
OPTION

MP2-4

FSI

460V/60 HZ

LINE CONTACT
NO. LOCATION

5,20,34

7, 28

MJ

9

PCI2 125

121 TCI3 126

MJ
,:z 0

J. TCI4 127

17
MJ

118 122

c1c2 T
I PART WINDING I .o,,so L.

I I
m ;, m
I L_J
EMOVE m2-m2 m

MJ

SEE
?- PO*R

13 I LABEL

I
4



RI9

FS2

RIB

L,II5 F TD5
OPI 158

REMOVE
117-H8 129-130

129

LL_ ,Ij

223

215

t 2i
R6

COMPRESSOR RI6 ILOCKOUT
OPTION

MJ

F TD6

REMOVE
MJ 217-216 22-230

OPI t29
FS2

PC22 225

:" 0

221 TC23 226

12 0

TC24 227,z 0

I PART WINDING

;,--I
IREMOVE MJ 223"224

{C2

EXCEPT

139

236

MJ
237

30/460 AL.

230 229

OP2 229

MJ

238

MJ

20--

--22

--2:5-- 28

--25--

--26
SEE

>" POWER
LABEL

--27

--28 32

30

--31- 35

--32-- 30, 33

--33--

--34--

--35-- 9,28

--36--



THERMOSTAT CIRCUIT SCHEMATIC ALR)40A-D, 050A-D, 060B-D, 065B-D
(No Unloading, With Lead Lag)

LABEL 377761D REV. O
UNNo’E CONTACT

LOCATION

I,’: I
I " :!
| LOW AMBIENT" START

THERMOSTAT CIRCUIT SCHEMATIC ALR4)40A-D, 050A-D, 060B-D, 065B-D
(No Unloading, With Hot Gas Bypass)

LABEL 377763D REV. O
LINE /C(ITACT
NO, LOCATION

HOT GAS BYPASS

I LNNBIENT START
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THERMOSTAT CIRCUIT SCHEMATIC ALR4)40A-D, 050A-D, 060B-D, 065B-D
(With Unloading, With Lead Lag)

LABEL 377762D REV. O CONTACT
NO. LOCATION

THERMOSTAT CIRCUIT SCHEMATIC ALR4)40A-D, 050A-D, 060B-D, 065B-D
(With Unloading, With Hot Gas Bypass)

LABEL 377764D REV. O

F TE -]

[,o IL ._u J
I LOW AMBIENT START Ill

HOT GAS BYPASS

I---1
I0

LINE CONTACT
NO. LOCATION

I r o7, ,_o

I L_,_,]
I LOW- MBENT START III
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COMPRESSOR CONTROL SCHEMATIC
ALR-075A-D, 085A-D
LABEL 343514E REV. B

I TI I TI

13 4 1 14 1

53 1102
II

LP2

’ FLOW

39

LOW AMBIENT ’=;TART I
R13 R13 /

/ /1R45 DELETED I FSI

--22 170

RI5

COMPR. LOCK- OUT OPTION

-,,o

REMOVE WIRES 199 1751

I1 ,AR; WNOIN Hi rII TD1 15

II"MVE ^W,,E ,sI EXCEPT 3B0/460 A.L.

133.175

I00

TB5

6

I0



$2

R16

R19 R6
J COMPR. LOCK-

M2 AUX.

/ ? /

OUT OPTION REMOVE WIRES 299 27S



COMPRESSOR CONTROL SCHEMATIC
ALR-105A-D THRU 130A-D

LABEL 343515E REVo B

@ so

R18



137

COMIC, LOCKOU1
OPTION REMOVI
WIRE 375

42

43

4% 1472

47

49

50

51

54

NB



THERMOSTAT CIRCUIT SCHEMATIC ALR)75A-D, 085A-D
(With Lead Lag)

LABEL 343520D REV. A

85 MECHANICAL INTERLOCK
? ? x/

622
/ S2 S5

TD9

TDII LOW AMBIENT START

625 6363 >636682

TDI3

THERMOSTAT CIRCUIT SCHEMATIC ALR4)75A-D, 085A-D
(With Hot Gas Bypass)
LABEL 343522D REV. A

/ TD / LOW AMBIENT START I Nl
62367636 "636636 682683628692692693MP2-4)--i04
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THERMOSTAT CIRCUIT SCHEMATIC ALR4)75A-D, 085A-D
(With Unloading, With Lead Lag)

LABEL 343521D REV. A

8?5 LX INTERLOCK

5235 524532 533 592593

/ / _, u ,,,
i(VIOLET) {VIOLET) /

’-- L

e T ’*-’ /

ICON
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THERMOSTAT CIRCUIT SCHEMATIC ALR)75A-D, 085A-D
(With Unloading, With Hot Gas Bypass)

LABEL 343523D REV. A

622 ILOCATION522 PS r- --T

/ / ,5, I
PS2 I LOW A"BIENT START I

t,o,-o,rt

o

"’I
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THERMOSTAT Cl RCUIT SCHEMATIC ALR-105A-D THRU 130A-D
(No Unloading, With Lead Lag)

LABEL 343524D REV. A

PSI

- ’X I /
i
64164468662SS= / 456457 --107--44

-2 663e L__

THERMOSTAT CI RCUIT SCHEMATIC ALR-105A-D THRU 130A-D
(No Unloading, With Hot Gas Bypass)

LABEL 343526D REV. A
L%E. ICLoTITACoTN

2 6 TC / /

’ .-, ., .,: -
/ /LOW *MBIENT

CNp-? TDI3
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[(VIOLET) (VlOL:T)

THERMOSTAT CIRCUIT SCHEMATIC ALR-105A-D THRU 130A-D
(With Unloading, With Lead Lag)

LABEL 343525D REVo A
MECHANICAL X

INTERLOCK

F-T S31 LOCATION

IOWM,ENTSTRT

TDI2 I 71 1
z
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START-UP AND SHUTDOWN

PRE START-UP

With all electric disconnects open, check all screw or 5. Check the compressor oil level. Prior to start-up, the oil
lug type electrical connections to be sure they are tight
for good electrical contact. Although all factory con-
nections are tight before shipment, some loosening
may have resulted from shipping vibration.

Inspect all water piping for flow direction and correct
connections at the evaporator.
Open all water flow valves and start the chilled water
pump. Check all piping for leaks and vent the air from
the evaporator as well as from the system piping. Flush
the evaporator and system piping to obtain clean, non-
corrosive water in the evaporator circuit.

Check to see that the thermostat water temperature
sensor is installed in the return water line (return to
chiller). On ALR-075A thru 130A units with standard
capacity reduction, or ALR-035A and 065B units with
standard or optional capacity reduction, the sensor
well should be full of heat conducting compound and
the sensor should be secured in the well with the
retaining clip provided. On ALR-075A thru 130A units
with optional capacity reduction, the sensor is installed
directly into the return water line; i.e., no well or heat
conducting compound is required.

level should cover at least one-third of the oil sightglass.

6. Remove the compressor shipping blocks located be-
neath the compressor rails for each compressor and
attached to the base of the unit.

7. Check the voltage of the unit power supply and see
that it is within the + 10% tolerance that is allowed.
Phase voltage unbalance must be within + 2%.

8. Check the unit power supply wiring for adequate
ampacity and a minimum insulation temperature rating
of 75C.

9. Verify that all mechanical and electrical inspections
have been completed per local codes.

10. See that all auxiliary control equipment is operative
and that an adequate cooling load is available for initial
start-up.

11. Open the compressor suction and discharge shut-off
valves until back seated. Always replace valve seal caps.

12. Energize the crankcase heaters for a minimum of 12
hours prior to start-up.

5.

CAUTION:

Open the compressor suction and discharge shut-off
valves until back seated. Always replace valve seal caps.

Open the manual liquid line shut-off valve at the outlet
of the subcooler.

Check to see that pumpdown switches (PS1 and PS2)
are in the "manual pumpdown" position and the emer-
gency stop switch (Sl) is in the "on" position.

Adjust the dial on temperature controller TC1 to the
desired chilled water temperature.

Throw the main power and control circuit disconnects
to the "on" position.

Most relays and terminals in the unit control
center are hot with Sl and the control circuit
disconnect on.

START-UP

6. Start the auxiliary equipment for the installation by
turning on the time clock, ambient thermostat and/or
remote on/off switch if the unit and chilled water
pump are electrically interlocked by using the COPS
method discussed in "Field Wiring."

Start the system by moving pumpdown switches (PS1
and PS2) to the "auto. pumpdown" position.

After system performance has stabilized, it is necessary
that the "Compressorized Equipment Warranty Form"
(Form No. 206036A) be completed to obtain full war-
ranty benefits. This form is shipped with the unit and
after completion should be returned to McQuay’s Ser-
vice Department through your sales representative.

TEMPORARY SHUTDOWN

Move pumpdown switches (PS1 and PS2) to the "manual mode of operation, simply move control stop
pumpdown" position. After the compressors have pumped switch Sl to the "’off"position.
down, turn off the chilled water pump. It is important that the compressors pump down before the
NOTE: With the unit left in this condition, it is capable of water flow to the unit is interrupted to avoid freeze-up in

recycling pumpdown operation. To defeat this the evaporator.

START-UP AFTE R TEMPORARY SHUTDOWN

1. Start the chilled water pump.

2. With emergency stop switch $1 in the "on" position,
move pumpdown switches (PSl and PS2) to the "auto.
pumpdown" position.
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Observe the unit operation for a short time to be sure
that the compressors do not cut out on low oil pres-
sure.



EXTENDED SHUTDOWN

1. Close the manual liquid line shut-off valves.

2. After the compressors have pumped down, turn off the
chilled water pump.

3. Turn off all power to the unit and to the chilled water
pump.

4. Move the emergency stop switch $1 to the "off"
position.

5. Close the compressor suction and discharge valves.

6. Tag all opened disconnect switches to warn against
start-up before opening the compressor suction and dis-
charge valves.

7. Drain all water from the unit evaporator and chilled
water piping if the unit is to be shut down during
winter.

START-UP AFTER EXTENDED SHUTDOWN

1. Inspect all auxiliary equipment to see that it is in satis-
factory operating condition.

2. Remove all debris that has collected on the surface of
the condenser coils.

3. Open the compressor suction and discharge valves.

4. Open the manual liquid line shut-off valves.

5. Check to see that pumpdown switches (PS1 and PS2)
are in the manual pumpdown position.

6. Turn on the electric power to the unit and other parts
of the system.

7. Allow the crankcase heaters to operate for at least 12
hours prior to start-up.

8. Start the chilled water pump and purge the water
piping as well as the evaporator in the unit.

9. Check to see that the emergency stop switch Sl is in
the "on" position.

CAUTION: Most relays and terminals in the unit control
center are hot with $1 and the control circuit
disconnect on.

10. Start the unit by moving pumpdown switches (PSl and
PS2) to the "auto. pumpdown" position.

11. After running the unit for a short time, check the oil
level in each compressor crankcase and check for flash-
ing in the refrigerant sightglass (see "Maintenance" on
page 39).

SYSTEM MAINTENANCE

GENERAL

On initial start-up and Ieriodically during operation, it will
be necessary to perform certain routine service checks.
Among these are checking the compressor oil level and
taking condensing, suction and oil pressure readings. During
operation, the oil level should be visible in the oil sightglass
with the compressor running. On units ordered with gauges,
condensing, suction and oil pressures can be read from the

unit control center. The gauges are factory installed with a
manual shut-off valve on each gauge line. The valves should
be closed at all times except when gauge readings are being
taken. On units ordered without gauges, the gauge shut-off
valves come factory installed inside the unit control center
for convenient connection of service gauges from outside
the unit.

FAN SHAFT BEARINGS (ALR-075A-D thru 130A-D)

The fan shaft bearings do not require lubrication at the time the unit is put into service. The fan shaft bearings should be
greased once a year using Standard Oil Company Amco Multi-Purpose Lithium Grease. DO NOTOVERLUBRICATE.

ELECTRICAL TERMINALS

CAUTION: ELECTRIC SHOCK HAZARD. TURN OFF ALL POWER BEFORE CONTINUING WITH FOLLOWING
SERVICE.

All power electrical terminals should be retightened every six months, as they tend to loosen in service due to normal heating
and cooling of the wire.

COMPRESSOR OIL LEVEL

Because of the large refrigerant charge required in an air At the present time, Sunis0 No. 3GS oil is the only oil
cooled condensing unit, it is usually necessary to put addi- approved by Copeland for use in these compressors. The oil
tional oil into the system. The oil level should be watched level should be maintained at about one-third of the
carefully upon initial start-up and for sometime thereafter, sightglass on the compressor body.

CONDENSERS

Condensers are air cooled and constructed with 3/80.D.
copper tubes bonded in a staggered pattern into rippled
aluminum fins. No maintenance is ordinarily required
except the occasional removal of dirt and debris from the

outside surface of the fins. Care should be taken not to
damage the fins during cleaning. Periodic use of the purge
valve on the condenser will prevent the buildup of non-
condensables.
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REFRIGERANT SIGHTG LASS

The refrigerant sightglasses should be observed periodically.
(A monthly observation should be adequate.) A clear glass
of liquid indicates that there is adequate refrigerant charge
in the system to insure proper feed through the expansion
valve. Bubbling refrigerant in the sightglass indicates that
the system is short of refrigerant charge. An element inside

the sightglass indicates what moisture condition corre-
sponds to a given element color. If the sightglass does not
indicate a dry condition after a few hours of operation, the
unit should be pumped down and the cores in the filter-
driers changed.

LEAD-LAG

A standard feature on all McQuay ALR air cooled chillers is
a system for reversing the sequence that compressors start
in. (Chillers with the hot gas bypass option do not have
lead-lag.) For example, on a 4-compressor unit with the
lead-lag switches in the "circuit leads" position, the nor-
mal starting sequence is 1, 2, 3, 4. With the lead-lag

switches in the "circuit 2 leads" position, the reversed
starting sequence is 2, 1,4, 3. It is achieved electrically by a
multi-pole switching arrangement (see "Control Sche-
matics" on pages 16 through 37). It is suggested that the
lead-lag switches in the unit control center be switched
annually to provide even compressor life.

SERVICE
NOTE: Service on this equipment is to be performed by qualified refrigeration personnel. Causes for repeated tripping of
safety controls must be investigated and corrected. CAUTION: Disconnect all power before doing any service inside the unit.

FI LTER-DRIERS

To change the filter-drier core(s), pump the unit down by
moving pumpdown switches (PS1 and PS2) to the "manual
pumpdown" position. Turn off all power to the unit and
install j’umpers across the terminals shown in the table.

UNIT CIRCUIT JUMPER ACROSS

SIZE NO. TERMINALS

ALR-035A thru 065B 110 to 111

ALR-O40A thru 065B 2 210 to 211

ALR-075A thru 130A 21 to 24

ALR-075A thru 130A 2 41 to 44

Turn power to the unit back on and re-start the unit by
moving pumpdown switches (PS1 and PS2) to the "auto.
pumpdown" position. Close the manual liquid line shut-off
valve(s) and when evaporator pressure reaches 0 PSIG,
move the control stop switch $1 to the "off" position. This
will close the liquid line solenoid valve(s) and isolate the
short section of refrigerant piping containing the filter--
drier(s). Remove the cover plate from the filter-drier shell
and replace the core(s).

After core replacement, replace the cover plate. Aleak
check around the flange of the filter<trier shell is recom-
mended after the cores have been changed.

LIQUID LINE

The liquid line solenoid valves, which are responsible for
automatic pumpdown during normal unit operation, do not
normally require any maintenance. They may, however,
require replacement of the solenoid coil or of the entire
valve assembly.

The solenoid coil may be removed from the valve body
without opening the refrigerant piping by moving pump-
down switches (PS1 and PS2) to the "manual pumpdown"
position. The coil can then be removed from the valve body

SOLENOID VALVE

by simply removing a nut or snap-ring located at the top of
the coil. The coil can then be slipped off its mounting stud
for replacement. Be sure to replace the coil on its mounting
stud before returning pumpdown switches (PS1 and PS2) to
the "auto. pumpdown" position.

To replace the entire solenoid valve, the unit must be
pumped down by use of the manual liquid line shut-off
valve.

THERMOSTATIC

The expansion valve is responsible for allowing the proper
amount of refrigerant to enter the evaporator regardless of
cooling load. It does this by maintaining a constant super-
heat. (Superheat is the difference between refrigerant
temperature as it leaves the evaporator and the saturation
temperature corresponding to the evaporator pressure.) All
ALR chillers are factory set for between 8F and 12F super-
heat. If it is necessary to increase the superheat setting of
the valve, remove the cap at the bottom of the valve to
expose the adjustment screw. Turn the screw clockwise
(when viewed from the adjustment screw end) to increase
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EXPANSION VALVE

the superheat setting and counterclockwise to reduce super-
heat. Allow time for system rebalance after each superheat
adjustment.

The expansion valve, like the solenoid valve, should not
normally require replacement, but if it does, the unit must
be pumped down by using the manual liquid line shut-off
valve. If the problem can be traced to the power element
only, it can be unscrewed from the valve body without
removing the valve, but only after pumping the unit down
with the manual liquid line shut-off valves.
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HYDRAULIC FILL
BETWEEN DIAPHRAMS

EVAPORATOR

The evaporator is of the direct expansion, shell-and-tube
type with refrigerant flowing through the tubes and water
flowing through the shell over the tubes. The tubes are
internally finned to provide extended surface as well as
turbulent flow of refrigerant through the tubes. Normally
no service work is required on the evaporator. There may
be instances where a tube will leak refrigerant into the
water side of the system. In the cases where only one or
two tubes leak, the problem can best be solved by plugging
the tube at both ends. When the tube must be replaced, the
old tube can be removed and replaced.

To remove a tube, the unit should be temporarily
pumped down by moving pumpdown switches (PS1 and
PS2) to the "manual pumpdown" position. Power to the
unit should be shut off to install jumpers. (See table in
filter-drier section for terminal numbers.) Turn power to
the unit back on, then,pumpdown both refrigerant circuits
until evaporator pressure is at or near 0 PSIG by closing the
manual liquid line shut-off valves at the outlet of each con-
denser. Close both compressor suction valves and the
manual liquid line valves. These steps will insure a minimum
amount of refrigerant loss when the evaporator is opened
up. The tubes are mechanically expanded into the tube
sheets (see figure below) at each end of the cooler. In order

TOP VIEW OF TYPICAL DUAL CIRCUIT SHELL-AND-TUBE EVAPORATOR

"’’11" I" i" ;" "Y "’l{ "("{
";" "l{ "" "i " 1" h" T" h

WATER NOZZELS

LIQUID CONNECTIONS

SUCTIO CONNECTION

to remove the tubes, it is necessary to break this bond by
collapsing the tube. After doing this at both ends of the
shell, the tube can be removed for replacement. The new
tube can then be inserted and re-expanded into the tube
sheet.

NOTE: The bond produced by expansion must be refrig-
erant tight. This bond must be produced by rolling
the tube into the tube sheet.

After re-assembling the evaporator, a small amount of
refrigerant should be introduced by momentarily opening
the manual liquid line valve. A leak check should then be
performed on the evaporator.

Tube removal can only take place after the leaking tube
is located. This aspect depends on the ingenuity of the
serviceman. One method that would work would be to sub-
ject each tube to air pressure by plugging each end, and
with a pressure gauge attached to one of the end plugs,
observe to see if there is a loss of air pressure over a period
of a minute or two.

NOTE: The evaporator should always be supplied with
clean water to minimize scale buildup on the refrig-
eran t tubes.
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IN-WARRANTY RETURN MATERIAL PROCEDURE

COMPRESSOR

Copeland Refrigeration Corporation has stocking whole-
salers who maintain a stock of replacement compressors
and service parts to serve refrigeration contractors and
servicemen.

When a compressor fails in warranty, contact your local
sales representative, or McQuay Warranty Claims Depart-
ment at the address on the cover of this bulletin. You will
be authorized to exchange the defective compressor at a
Copeland Wholesaler, or an advance replacement can be
obtained. A credit is issued to you by the wholesaler for the
returned compressor after Copeland factory inspection of
the inoperative compressor. If that compressor is out of
Copeland’s warranty, a salvage credit only is allowed. Pro-

vide McQuay with full details: McQuay unit model and unit
serial numbers. Include the invoice and the salvage value
credit memo copies and we will reimburse the difference. In
this transaction, be certain that the compressor is definitely
defective. If a compressor is received from the field that
tests satisfactorily, a service charge plus a transportation
charge will be charged against its original credit value.

On all out-of-warranty compressor failures, Copeland
offers the same field facilities for service and/or replace-
ment as described above. The credit issued by Copeland on
the returned compressor will be determined by the repair
charge established for that particular unit.

COMPONENTS OTHER THAN COMPRESSORS

Material may not be returned except by permission of
authorized factory service personnel of McQuay Inc. at
Minneapolis, Minnesota. A "Return Goods" tag will be sent
to be included with the returned material. Enter the
information as called for on the tag in order to expedite
handling at our factories and prompt issuance of credits.

The return of the part does not constitute an order for
replacement. Therefore, a purchase order must be entered
through your nearest McQuay Representative. The order

should include part name, part number, nodel number and
serial number of the unit involved.

Following our personal inspection of the returned part,
and if it is determined that the failure is due to faulty
material or workmanship, and in warranty, credit will be
issued on customer’s purchase order.

All parts shall be returned to the pre-designated McQuay
factory, transportation charges prepaid.

APPENDIX
STANDARD CONTROLS
OIL PRESSURE

The oil pressure safety control is a manually resettable de-
vice which senses the differential between oil pressure at
the discharge of the compressor oil pump and suction pres-
sure inside the compressor crankcase. When the oil pressure
reaches approximately 15 PSI above the crankcase suction
pressure, the pressure actuated contact of the control opens
from its normally closed position. If this pressure differ-
ential cannot be developed, the contact will remain closed
and energize a heater element within the control. The
heater element warms a normally closed bimetallic contact
and causes the contact to open, de-energizing a safety relay
and breaking power to the compressor.

It takes about 120 seconds to warm the heater element
enough to open the bimetallic contact, thus allowing time
for the pressure differential to develop.

If during operation, the differential drops below 10 PSI,
the heater element will be energized and the compressor
will stop. The control can be reset by pushing the reset
button on the control. If the compressor does not restart,

SAFETY CONTROL

allow a few minutes for the heater element and bimetallic
contacts to cool and reset the control again.

To check the control, pump down and shut off all power
to the unit. Remove the compressor fuses, and install a
voltmeter between terminals "L" and "M" of the oil pres-
sure control. Turn on power to the unit control circuit
(separate disconnect or main unit disconnect depending on
the type of installation). Check to see that the control stop
switch $1 is in the "on" position. The control circuit
should now be energized, but with the absence of the com-
pressor fuses, no oil pressure differential can develop and
thus the pressure actuated contacts of the control will ener-
gize the heater element and open the bimetallic contacts of
the control within 120 seconds. When this happens, the
safety relay is de-energized, the voltmeter reading will rise
to 115V, and the compressor contactor should open.
Repeated operations of the control will cause a slight heat
buildup in the bimetallic contacts, resulting in a slightly
longer time for reset with each successive operation.

T2
LINE(SEE NOTE1)

PRESSURE
ACTUATED
CONTACT

LINE (SEE NOTE 2)

L M

20
NEUTRAL

HEATER ELEMENT

NEUTRAL

BIMETALLIC CONTACTS SAFETY RELAY

NOTES: 1. Hot only when the unit thermostat calls for compressor

to run.

2. Hot only when other safety control contacts are closed.
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The high pressure control is a single pole pressure activated
switch that opens on a pressure rise to de-energize the
entire control circuit except for compressor crankcase
heaters. It senses condenser pressure and is factory set to
open at 380 PSlG and can be manually reset closed at 315
PSIG. To check the control, either block off condenser
surface or start the unit with fuses in only one fan fuse
block (FB11) and observe the cut-out point of the control

HIGH PRESSURE CONTROL

by watching condenser pressure rise. The highest point
reached before cut-out is the cut-out setting of the control..

CAUTION: Although there is an additional pressure relief
device in the system set at 450 PSIG, it is
highly recommended that the "’control stop"
switch Sl be close at hand in case the high
pressure control should malfunction.

LOW PRESSURE CONTROL

The low pressure control is a single pole pressure switch
that closes on a pressure rise. It senses evaporator pressure
and is factory set to close at 60 PSIG and automatically
open at 35 PSIG. To check the control (unit must be
running), move the pumpdown switch(es) PS1 and PS2 to
the "manual pumpdown" position. As the compressor
pumps down, condenser pressure will rise and evaporator

pressure will drop. The lowest evaporator pressure reached
before cut-out is the cut-out setting of the control. By
moving the pumpdown switch(es) PSl and PS2 to the
"auto. pumpdown" position, evaporator pressure will rise.
The highest evaporator pressure reached before compressor
re-start is the cut-in setting of the control.

FREEZE CONTROL
The freeze control is very similar to the oil pressure control
in operation except that it senses evaporator pressure only,
rather than a pressure differential. It contains a pressure
actuated contact that upon a fall in evaporator pressure
energizes a heater element that in turn opens a normally
closed bimetallic contact. When the bimetallic contact
opens, it de-energizes the entire control circuit except for
the compressor crankcase heaters and cooler heater. The
control is factory set to close at 52 PSlG and open at 54 to
57 PSlG. It takes approximately 60 seconds to warm the
heater element enough to open the bimetallic contact. This
time delay period prevents nuisance cut-outs due to a
momentary drop in suction pressure, but since the control
senses pressure rather than temperature, it still provides
quicker response for protection than a temperature sensing
control.

To check the control, the system must be operating. A
voltmeter should be connected across terminals of the pres-
sure activated contact. With the unit running, there should
be a 115 volt potential across these terminals. Observing
evaporator pressure, move the pumpdown switch(es) PSl

and PS2 to the "manual pumpdown" position. Evaporator
pressure will begin to drop. When the voltmeter goes to
zero, the pressure activated contacts of the control will
have closed. Note the evaporator pressure at which this
happens. Because the unit will have pumped down before
the 60-second delay period, bimetallic contacts "L" and
"M" will not open before the unit shuts down. This part of
the control operation may be checked after the pumpdown
cycle is complete by connecting a jumper from terminal
in the control center to terminal T2 of the control. This
will energize the heater element of the control, provided
that evaporator pressure is sufficiently low. Within about
60 seconds, the bimetallic contacts of the control should
open.

Should the control(s) cause the unit to shut down during
normal operation, a period of about 2 minutes will be re-
quired before the bimetallic contacts of the control will
have cooled enough to allow the control to be manually
reset. Similar to the oil pressure safety control, repeated
successive operations of the freeze control will prolong the
time required before reset.

T2
LINE (SEE NOTE 1)

PRESSURE
ACTUATED
CONTACT

LINE (SEE NOTE 2)
L M

120

"’-- HEATER ELEMENT

BIMETALLIC CONTACT

NOTES: 1. Hot whenever unit compressor(s) is running.
2. Hot whenever control circuit flow switch and control

stop switch ($1) are closed.
3. Provides power to energize compressor contactors

through low pressure relay (R9 or R10).

NEUTRAL

LINE (SEE NOTE 3)

FANTROL HEAD PRESSURE CONTROL

FANTROL is a method of head pressure control which
automatically cycles the condenser fans in response to con-
denser pressure and ambient air temperature. This main-
tains head pressure and allows the unit to run at low
ambient air temperatures.

For ALR35A thru 065B:
The 040A thru 065B units have dual independent circuits
with the fans for circuit (11, 12, 13, 14) and circuit 2

(21, 22, 23, 24) being controlled independently by the con-
densing pressure and ambient air of each circuit. Fans 11
and 21 start with each compressor and fans 12 and 22 cycle
on and off in response to condenser pressure. The cut-out
and cut-in pressures are given in Table 13. Fans 13 and 14
(circuit 1) and fans 23 and 24 (circuit 2) are controlled by
ambient temperature and are factory set at the values given
in Table 13. Note that the number of fans on each unit
varies.
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For ALR-075A thru 130A:
The first fan (11 is started when the first compressor in the
unit starts. Fan 12 is controlled by parallel wired pressure
switches which sense condenser pressure in circuits and 2.
The third fan (13) is controlled by parallel wired tempera-

TABLE 7. FACTORY FANTROLSETTINGS

ture switches, one of which senses condenser inlet air for
circuit and the other senses condenser inlet air for circuit
2. Refer to Table 7 for cut-out and cut-in settings of these
controls.

COND
UNISON PC12

SIZE Cut-In Cut-Out

ALR-035A 250 PSI 150 PSI

ALR-O40A 225 PSi 155 PSi

ALR-O50A 255 PSI 170 PSI

ALR-060B 1270 PSI 170 PSI

ALR-O65B 280 PSI 170 PSI

ALR-075A

thru

ALR-130A

270 PSI* 170 PSI*

*PC1 & PC2

PC22

Cut-In Cut-Out

225 PSI 155 PSI

255 PSI 170 PSI

270 PSI 170 PSI

280 PSI 170 PSI

TC13

Cut-In Cut-Out

74F 69F

74F 69F

74F 69F

74F 69F

80Ft 70Ft

tTC5 & TC6

TC23

Cut-In Cut-Out

74F 69F

74F 69F

74F 69F

TC14

Cut-In Cut-Out

69F 64F

69F 64F

66F 61F

TC24

Cut-In Cut-Out

69F 64F

66F 61F

OPTIONAL CONTROLS

SPEEDTROL HEAD PRESSURE CONTROL
ALR-035A thru 065B

The SPEEDTROL system of head pressure control operates
in conjunction with FANTROL by modulating the motor
speed on fans 11 and 21 in response to condensing pressure.
By reducing the speed of the last fan as the condensing
pressure falls, the unit can operate at lower ambient
temperatures.

The SPEEDTROL fan motor is a single-phase, 208/240
volt, thermally protected motor specially designed for vari-
able speed application. The solid state speed controls SC1

and SC21 are mounted inside the compressor compartment
near the top of the condenser coils. Units with 460 volt
power have a transformer mounted on the back of the con-
trol box to step the voltage down to 230 volts for the
SPEEDTROL motor.

The SPEEDTROL control starts to modulate the motor
speed at approximately 230 PSIG and maintains a mini-
mum condensing pressure of 170 to 180 PSlG.

DAMPERTROL HEAD PRESSURE CONTROL
ALR-075A thru 130A

DAMPERTROL is an optional system for reducing con-
denser capacity. It consists of an assembly of damper
blades, linkages and blade operators installed over the first
fan turned on by FANTROL (fan no. 11) and arranged to

operate as shown. The blade operators sense condenser
pressure and extend or contract in response to the pressure
to open or close the damper blades as required to maintain
adequate condenser pressure. The operators are factory set
to begin opening the damper blades at 170 + 5 PSlG and to
be fully open at 250 _+_ 10 PSlG.

To check the damper blade operator pressure settings,
the unit should be started with the fuses removed from fans
11 and 13 (on 3-fan units only). At condenser pressures
below 170 + 5 PSlG, the damper blades should be com-
pletely closed. As pressure rises above 170 + 5 PSlG, the
damper blades should begin opening and be fully open at
250 + 10 PSlG. Leaving the fuses in on fan 12 will prevent
head pressure from becoming excessive since this fan will
start after the fully open setting of the damper operators
has been observed.

_Section
r ---]_

f’intdenSer

DAMPERTROL IN OPEN POSITION DAMPERTROL IN CLOSED POSITION

Damper
Section

Unit
Condenser
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Part winding start is available on all voltage units and con-
sists of a solid state time delay wired in series with the
contactor that energizes the second winding of each com-
pressor motor. Its purpose is to limit current in-rush to the
compressors upon start-up. As each compressor starts, the

LINE

PART WINDING
TIME DELAY

LINE

PART WINDING START (OPTIONAL)

contactor for the first motor winding is delayed for
second.

Control checkout is best accomplished by observation as
each contactor is pulled in to see that the second delay
occurs before the second contactor pulls in.

(1st MOTOR WINDING)

(2rid MOTOR WINDING)

NOTE: Line is only hot when the unit thermostat calls for compressor to run.

LOW AMBIENT START (OPTIONAL)

Low ambient start is available on all units as an option with
FANTROL and included automatically with optional
DAMPERTROL or SPEEDTROL. It consists of a solid
state, normally closed time delay wired in series with a
relay. These are both wired in parallel to the liquid line
solenoid valve so that when the solenoid valve is energized
by the unit thermostat, the low ambient start relay is also
energized through the time delay. The relay has contacts
that essentially short-circuit the low pressure control and
freezestat and allow the compressor to start with the low
pressure control open.

After about 2-3/4 minutes, the time delay will open and
de-energize the relay. If the system has not built up enough
evaporator pressure to close the low pressure control, the
compressor will stop. The time delay can be reset to its
original normally closed position by moving the pumpdown

switch(es) PS1 or PS2 to the "manual pumpdown" posi-
tion. Moving the pumpdown switch back to the "auto.
pumpdown" position will again energize the relay for
another attempt at start-up. If the system has built up
enough evaporator pressure, the compressor will continue
to run.

To check the control, turn off all power to the unit and
remove the wire(s) leading to the terminals of the low pres-
sure control(s) LP1 and LP2. Remove the compressor fuses
and jumper across terminals "L’" and "M" of the freeze
control(s) and oil pressure safety control(s). Energize the
control circuit by turning on the control circuit disconnect
or main power disconnect (depending on the installation)
and the control stop switch $1. The compressor contactors
should pull in instantly.

LINE

LOW AMBIENT START TIME DELAY

TDg/ LOW AMBIENT START RELAY

i
NEUTRAL

NOTE: Lineisonlyhotwhentheunitthermostatcallsforcompressor torun.

COMPRESSOR LOCKOUT (OPTIONAL)

Compressor lockout consists of a solid state time delay
wired in series with the compressor contactor(s). Its pur-
pose is to prevent rapid compressor cycling when cooling
demands are erratic. The circuit illustrated above is for the
lead compressor in each refrigerant circuit. The circuit for
the second compressor(s) performs the same function but is
wired differently (see unit wiring diagram).

When the unit thermostat no longer calls for cooling and
the compressor contactor(s) have opened, the lockout time
delay breaks open the circuit, preventing compressor re-
start.

The circuit remains open for a period of 5 minutes so
that, if the unit thermostat should call for cooling before
the delay period has expired, the compressor will not re-
start. After 5 minutes, the time delay will close its contacts
to complete the circuit and be ready for start-up. The time
delay opens its contacts whenever power to terminal 4 is
interrupted and resets closed automatically after the time
delay period.

To check the control, the compressor(s) must be running
initially. Move the pumpdown switch (PS1 or PS2) to the
"manual pumpdown" position. Immediately after the com-

pressor(s) have stopped running, move the pumpdown
switch back to the "auto. pumpdown" position. The lead
compressor should not re-start for 5 minutes. The second
compressor in the refrigerant circuit should start approxi-
mately 20 seconds after the lead compressor, provided that
the cooling load is high enough to require it. Each refrig-
erant circuit can be checked the same way.

LOW PRESSURE COMPRESSORLAY \. CONTACTORS

(SEe" M Aux. , \. \
.OTE) --

TO UNIT THERMOST.T

NOTE: Hot whenever freeze control and high pressure con-
trol permit safe operation
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ALARM BELL (OPTIONAL)

Models ALR-O75A thru 130A:
The 24-volt alarm bell is mounted inside the control center
but not wired to the control circuit. It is expected that in
most cases, the customer will want to relocate the bell
where it will be more easily heard in the event of a safety
failure. There are leads for connection of the bell inside a
junction box which is located in the unit control center. All
that is necessary is that the bell be mounted in a preferred

location and wired to the leads in the junction box.
The bell is wired into the control circuit so that it will

sound whenever there is a failure due to low oil pressure,
motor overload, an evaporator freeze condition, or exces-
sive condenser pressure.

An alarm bell kit is available on unit sizes ALR35A
thru 065B.

HOT GAS BYPASS (OPTIONAL)

Hot gas bypass is a system for maintaining evaporator pres-
sure at or above a minimum value. The purpose for doing
this is to keep the velocity of the refrigerant as it passes
through the evaporator high enough for proper oil return to

the compressor when cooling load conditions are light.
The system consists of a solenoid valve piped in series

with a pressure regulating valve as shown below. The
solenoid valve is factory wired to open whenever the unit
thermostat calls for the first stage of cooling. The pressure
regulating valve is factory set to begin opening at 58 PSIG
(32F for R-22) when the air charged bulb is in an 80F
ambient temperature. Since the bulb is factory mounted on
the suction line, and suction line temperatures are usually
in the 50F to 60F range, the chart above indicates that for
ALR chillers, the valve is factory set to begin opening at 54
to 56 PSIG. This setting can be changed as indicated above

by changing the pressure of the air charge in the adjustable
bulb. To raise the pressure setting, remove the cap on the
bulb and turn the adjustment screw clockwise. To lower the
setting, turn the screw counterclockwise. Do not force the
adjustment beyond the range it is designed for, as this will
damage the adjustment assembly.

The regulating valve opening point can be determined by
slowly reducing the system load (or increasing the required
chilled water temperature setting indicated on the unit
thermostat), while observing the suction pressure. When the
bypass valve starts to open, the refrigerant line on the
evaporator side of the valve will begin to feel warm to the
touch.

CAUTION: The hot gas line may become hot enough to
cause injury in a very short time, so care
should be taken during valve checkout.

HOT GAS BYPASS PIPING DIAGRAM

Hot Gas Bypass
Solenoid Valve -Suction L=ne

(=LLL--Adjustable
/ / Remote Bulb

External Equalizer

[_Side of Evapoator

J -To Evaporator
/Discharge Line Hot Gas Inlet After

Bypass Valve Expansion Valve

HOT GAS BYPASS ADJUSTMENT RANGE

8O

= 60

REMOTE BULB ADJUSTMENT RANGE

40

30
30 40 50 60 70 80 90

TEMP (F) AT BULB LOCATION
100 110
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TROUBLE SHOOTING CHART

PROBLEM POSSIBLE CAUSES POSSIBLE CORRECTIVE STEPS

Compressor will
not run

Compressor noisy
vibrating

High Discharge
Pressure

Low Discharge
Pressure

High Suction
Pressure

Low Suction
Pressure

Compressor will not
unload or load up,

Little or no oil
pressure

Compressor loses
oil

Motor overload
relays open or
blown fuses

Compressor thermal
protector switch
open.

7.
8.
9.

2.

2.
3.
4.
5.

Main switch open. 1.
Fuse blown. Circuit breakers open 2.

Thermal overloads tripped. 3.

Defective contactor or coil. 4.
System shut down by safety devices. 5.

No cooling required. 6.
Liquid line solenoid will not open. 7.
Motor electrical trouble 8.
Loose wiring. 9.
Flooding of refrigerant into crankcase. 1.
Improper piping support on suction or 2.
liquid line.
Worn compressor 3.
Non-condensibles in system. 1.
System overcharged with refrigerant. 2.
Discharge shut off valve partially closed. 3.
Seasontrol out of adjustment 4.
Fan not running. 5.
Faulty condenser temperature regulation. 1.
Suction shut-off valve partially closed. 2.
Insufficient refrigerant in system. 3.

4. Low suction pressure. 4.
5. Compressor operating unloaded. 5.

1. Excessive load. 1.
2. Expansion valve overfeeding. 2.
3. Compressor unloaders open. 3.

1. Lack of refrigerant. 1.
2. Evaporator dirty. 2
3. Clogged liquid line filter-drier. 3.
4. Clogged suction line or compressor suction. 4.

gas strainers.
5. Expansion valve malfunctioning.
6. Condensing temperature too low.
7. Compressor will not unload.

1. Defective capacity control.
2. Pressurestat not set for application.

1. Clogged suction oil strainer.
2. Excessive liquid in crankcase.

3. Oil pressure gauge defective.

4. Low oil pressure safety switch defective.
5. Worn oil pump.
6. Oil pump reversing gear stuck in wrong

position.
7. Worn bearings.
8. Low oil level.
9. Loose fitting on oil lines.

10. Pump housing gasket leaks.
11. Floodinl of refrigerant into crankcase.
1. Lack of refrigerant.
2. Excessive compression ring blow-by.
1. Low voltage during high load conditions.
2, Defective or grounded wiring in motor.
3. Loose power wiring.
4. High condensing temperature.
5. Power line fault causing unbalanced voltage.

6. High ambient temperature around the over-
load relay.

7. Failure of second starter to pull in on part-

windin start systems.
1. Operating beyond design conditions.

2, Discharge valve partially shut.
3. Blown valve plate gasket.

Close switch.
Check electrical circuits and motor winding for shorts
or grounds. Investigate for possible overloading. Re-
place fuse or reset breakers after fault is corrected.
Overloads are auto. reset. Check unit closely when
unit comes back on line
Repair or replace.
Determine type and cause of shut-down and correct it
before resetting safety switch.
None. Wait until unit calls for cooling.
Repair or replace coil.
Check motor for opens, short circuit, or burn out.
Check all wire junctions. Tilhten all terminal screws.

Check setting of expansion valve
Relocate, add or remove hangers.

Replace.
Purge the non-condensibles.
Remove excess.
Open valve.
Adjust Seasontrol valves
Check belts and electrical circuit,

Check condenser control operation.
Open valve.
Check for leaks. Repair and add charge.
See Corrective Steps for low suction pressure below.
See Corrective Steps for failure of compressor to load
up below.

Reduce load or add additional equipment.
Check remote bulb. Regulate superheat.
See Corrective Steps below for failure of compressor
to load up.

Check for leaks. Repair and add charge.
Clean chemically.
Replace cartridge(s).
Clean strainers.

5. Check and reset for proper superheat.
6. Check means for regulating condensing temperature.
7. See Corrective Steps for failure of compressor to

unload.

2.
1.
2.

4.
5.
6.

7.
8.
9.

10.
11

1.
2.

Replace.
Reset pressurestat settin9 to fit application.
Clean,
Check crankcase heater. Reset expansion valve for
higher superheat. Check liquid line solenoid valve
operation.
Repair or replace. Keep valve closed except when
taking readings.
Replace.
Replace.
Reverse direction of compressor rotation.

Replace compressor.
Add oil.
Check and tighten system.
Replace gasket.
Adjust thermal expansion valve.
Check for leaks and repair Add refrigerant.
Replace compressor.

1. Check supply voltage for excessive line drip,
2. Replace compressor motor.
3. Check all connections and tighten.
4. See Corrective Steps for high dischar]e pressure.
5. Check supply voltage. Notify power compnay. Do not

start until fault is corrected.
6. Provide ventilation to reduce heat.

7. Repair or replace starter or time delay mechanism.

1. Add facilities so that conditions are within allowable
limits.

2. Open valve.
3. Replace gasket.
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ENGINEER

P. O. BOX

GREENSBORO, NORTH CAR,QL !HA 27409

03-03-03

CONTRACTOR: SNEEDEN, INC.
OX 3548
WILMINGTON, N.C. 2840L

SUBMITTAl, NO.

FEBRUARY 14, 1978
DATE

THIS ORDER IS BEING HELD FOR APPROVAL
AND W!LL NOT BE RELEASED UNTIL APPROVED

] THESE PRINT ARE FOR YOUR RECORDS.
ORDER HA EN RELEASEO PER PRINTS.

JOB: ... 05-6-622
CAHI LE3EUNE N,C.

EQUtPMEN] LIST AND DE.5";CRIPTION

"400 AIRTHERM AN COIL UNITS WITH:
PSC MOTORS
1" THROWAWAY FILTERS
4 WAY DEFLECTION OUTLET GRILLE

CEILING UNITS MODEL C-3 WITH OTTOM RETURN AIR.

FREE STANDING UNITS MODEL F WITH OUTSIDE AIR
INTAKE WITH MANUAL DA:";:: AND ANO:’3ZED ALUMINUM
WALL BOX ON B-5 UNITS ONLY.

ACTION TAKEN

SETS OF SUBMITTAL DATA FOR YOUR APPROVAL.
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THE CARE AND MAINTENANCE

OF STEAM AND HOT WATER

UNIT HEATERS





THE CARE AND MAINTENANCE OF
STEAM AND HOT WATER UNIT HEATERS

Heating system design is not covered here for it is assumed that this work has been carried mt in
cordance with the established engineering principles. Some matters v/ill b.e touched on however, for their
omission can cause persistent trouble in unit heater operation.

BRANCHES FROM STEAM SUPPLY MAIN
The branch connecting the unit heater to the steam supply main should utilize swing connections ad be

p!tched down from the heater. Connection should be t.aken off the top of the main. Do not drip the main
ttrough the heater since entrained condensate will reduce its capacity. The return should utilize swing con-
,ections and must be pitched down from the unit so that condensate will drain freely.

LOW PRESSURE GRAVITY SYSTEMS
Each unit nmst be provided with a swing check valve on the return connection. The check valves reqire

a head of water above them before they will operate. If they are not placed well below the bottom of the
heater, condensate will back up into the heating element and trouble as well as a drop in capacity will result.
Pace the trap or check valve at least 12" below the vutlet of the heater nd extend a dirt pocket 6" bow
this. Do not bush the heater but run full size to the strainer. The usual practice is to size the strainer the
same size as the .trap tapping. Make sure that there is an adequate air verst valve installed in closed-return
systems. Float type traps may be used in place of check valve in which case a strainer is required ahead
of the trap.

VACUUM SYSTIMS
The precautions listed above apply equally to a vacuum system except that vent valves are omitted. I a

plain thermostatic trap (one containing a thermal element which will operate on but a few degrees b,.ow

steam temperature) instead of float and thermostatic trap is used, a run o bare pipe used as a cooling leg,
the same size as condensate outlet of heater to strainer inlet, must be provided ahead of the trap.

HIGH PRESSURE SYSTEMS

Each heater should be provided with a high pressure bucket or float type trap and dirt strainer the
same size as the trap inlet, and of sufficient size and capacity to pass two times the normal eondensate ’e-

leased by the unit at the minimum differential pressure in the system. A check valve at the outlet of etch
trap is necessary to protect each heater from the effects of bck pressure. Hie bucket or high pressure tloat
trap should be installed at least 12" below the bottom of the unit together with a 6" dirt pocket.

Proper air venting, the key to efficient high pressure unit heaters, can be achieved by use of a stream
trap with n internal air vent, or a steam trap with an externally piped high pressure thermostatic trap .., an
air vent or by ue of a petcock with a scored seat.

TREATMENT OF HIGH EXIT AIR TEMPERATURES IN HIGH PRESSURE YSTEMS

Where exit air temperatures on high steam pressure are excessive, pressure reducing valves ar re-
commended so that the units may operate at lower pressures and hence lower final air temperatures.

TRAPS

When traps are used on low pressure unit heaters, consult the standard ratings for traps as establi ed
by t|-e Steam Heati,g Equipmen Manufacturers Association (SHEMA). Thee ratings may |e applied
:o the capacities of unit heaters as the safety factors have already been applied to .rrive t catalog

/ bypass should be installed around a trap when continuous service is essential. Tra capacities s! dd
be based upon the actual anticipated difference in pressure between the supply line and the back pressu:-c in

the return line.

Consult with trap manufacturer for his specific recommendation.





STRAIIERS

It is advisable to use a pipe line strainer before each steam trap draining a unit heater. This protect/on
will reduce the maintenance of the steam trap. When strainers are used they should be installed between the
unit heater and the trap, or between heater and check valve ff the latter is used in lieu of a trap. In order tO
catch dirt and scale, the strainer should have a screen perforation size smaller than the trap orifices.

NEW UNIT HEATERS

Inspect carefully before operating. Normal.!y, no attention is needed, but it is a wise precaution. Check
to see that the fan wheel is in the proper position and tight on the shaft. Tighten any loose nuts, bolts and
screws. Remove and carefully store operating instructions. If necessary, lubricate motor as directed, being
careful not to over-lubricate. Be sure that the line voltage agrees with that of the motor nameplate rating.

MAINTENANCE

The most important factor in trouble-free and economical operatlon Is regular inspection. Make a simple
check sheet showing the date of inspection for each heater. In normal operation, inspection every four momim
should be sufficient. If the atmosphere is extremely dirty, more frequent inspections are needed. Check Ior
dirty heating elements, loose electrical or piping connections and excessive vibration; clean the fan and the
outside of the motor.

MOTORS

Follow the motor manufacturer’s instructions. Different types of motors are applied to unit heaters and
general rules are difficult to establish. Save the tags or instructions supplied with the unit, and if they are
missing, it is suggested that you write to the unit heater manufacturer or the motor manufacturer for infor-
mation. Be sure to give the complete motor nameplate data. Thermal-overload protection is recommended
for all motors and ff not built into the motor, a separate thermal-overload switch-should be provided.

Lubricate motors in accordance with the manufacturer’s istructions. If the motors .re furnished v’!th
pressure relief plugs, they should be removed before lubricating rnor. Motors with sealed-in lifetime lubri-
cation systems are not equipped with visible oiling provisions. Should reoUing be required it is suggested that
the motor manufacturer by contacted for instructions.

Units may be equipped with either sleeve bearing or ball bearing motors and attached motor manufac-
turer’s recommendations are to be followed for lubrication. These Instructions should be carefully preserved.

Open type motors should be blown out with compressed air at regular inspection periods.

HEATING ELEMENTS

Clean the heating element as often as required to maintain maximum efficiency, at least once a yea r,
and more often if the unit is operating in a dirty or corrosive atmosphere. Dirt can seriously reduce
heating capacity of the unit.

To protect open type motors, when cleaning element, a bag should be placed over the motor. Dirt Ly
hen be removed by brushing the fins on the side where the air enters the unit and trnin: on the fan, aI r
removing the bag. It is recommended that a second bag be placed over the face of the unit to cttch this d:.
[ sure to brush along the fins to avoid bending which could reduce unit capacity. The element can also Le
cleaned by blowing high pressure air at the air leaving side of the heating element.

Oil and dirt accumulations on leading edge of fins can be removed with a mild alkali solution or detergc,t
to cut oil or grease. Be sure to rinse thoroughly to remove any trace of this solution. If a very thorou..h
cleaning is needed, dismount the unit and spray the heating element, being careful to rinse well afterwar,J:.
A steam gun can be used for this cleaning and rining.

FAN

Clean at periodic intervals. A d..y fan will get out of balance and cause noise and excessive vibratt,u
that may damage the bearings, and will certainly overload the motor. Check to see that the fan is in the
per position, the set screws tight, and that th fan blades have a uniform setting.





DIMENSIONS
HORIZONTAL UNIT HEATERS

AIRTHERM

STANDARD MODELS
LOW OUTLET TEMPERATURE MODELS

DIMENSIONS

Supply &
MODEL A B C D E F* G Return

MPT
HR-27 HRL-27 18-1/2 15-1/8 9-1/8 7-9/16 11-1/8 5-1/4 1-11/16

HR-39 HRL-3 18-1/2 15-1/8 9-1/8 7-9/16 11-1/8 6 1-11/16

HR-45 HRL-45 18-1/2 15-1/8 9-1/8 7-9/16 11-1/8 5-1/2 1-11/16

HR-55 HRL5 22 18-3/4 9-1/8 9-3/8 14-3/4 5-1/2 1-3/8 1-1/2

HR-65 HRL-65 22 18-3/4 9-1/8 9-3/8 14-3/4 5-3/4 1-3/8 1-1/2

HR-76 HRL-76 22 18-3/4 9-1/8 9-318 14-3/4 6-1/2 1-3/8 1-1/2

HR-92 HRL-92 23-7/8 21-1/8 9-1/8 10-9/16 17-1/8 10-5/8 1-3/8 1-1/2

HR-110 HRL-110 23-7/8 21-1/8 9-1/8 10-9/16 17-1/8 10-3/4 1-3/8 1-1/2

HR-125 IHRL-125 26 23-1/2 0-1/8 11-3/4 19-1/2 10-1/8 1-1/2 2

HR-146 HRL-146 26 23-1/2 0-1/8 11-3/4 19-1/2 10-1/8 1-1/2 2

HR-180 HRL-180 30-114 26 10-118 13 22 10-3/4 1-I12 2

HR-209 HRL-209 30-1/4 26 10-1/8 13 22 10-1/8 1-1/2 2

HR-250 HRL-250 37-3/4 30-3/4 10-1/8 15.3/8 26-3/4 11-7/8 2-3/8 2-1/2

HR-300 HRL-300 37-3/4 30-3/4 10-1/8 15.3/8 26-3/4 13 2-3/8 2-1/2

*Approximate Dimensions

ALL DIMENSIONS IN INCHES

HRW HOT WATER MODELS

MODEL

HRW-27

HRW-39

HRW-45

HRW-55

HRW-66

HRW-76

HRW-92

HRW-110

HRW-125

HRW-146

HRW-180

HRW-209

HRW-250
HRW-300

DIMENSIONS

A B C D E F*

18-5/8 15-1/8 9-1/8 2 11-1/8 5-1/4

18-5/8 15-1/8 9-1/8 2 11-1/8 6

18-5/8 15-1/8 9-1/8 2 11-1/8 5-1/2

22 18-3/4 9-1 ]8 2 14-3/4 5-1/2

22 18-3/4 9-1/8 2 14-3/4 5-3/4

22 18-3/4 9-1/8 2 14-3/4 6-1/2

23-7/8 21-1/8 9-1/8 2 7-1/8 10-5/8

23-7/8 21-1/8 9-1/8 2 17-1/8 10-3/4

26 23-1/2 10-1/8 2-1/4 9-1/2 10.1/8

26 23-1/2 10-1/8 2-1/4 119-1/2 10-1/8

30-1/4 26 10.118 2-1/4 22 10-1/8

30-1/4 26 10-1/8 2-1/4 22 10-1/8

37-3/4 30.3/4 10-1/8 2-1/4 1126-3/4 11-7/8

37-3/4 30-3/4 10-1/8 2-1/4 126-3/4 13

*Approximate Dimensions

ALL DIMENSIONS IN INCHES

2) 1/2-13 NC TAPPED
MTG HOLES

MODELS MODELS
HR-27 HR-76 HR-92 HR-300
HRL-27 HRL-76 HRL-92 HRL-300

Supply 8
G Return

MPT
2 3/4

2 3/4

2 3/4

2-5/8

2-5/8

2-5/8

3-1/2

3-112

3-1/4 1-1/4

3-I/4 1-1/4

3-1/2 1-1/4

3-1/2 1-1/4

3-1/2 1-1/2

3.1/2 1-1/2

MOOELS
HRW-27 HRW-76

MODELS
HRW-92 HRW-300
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Horizontal Unit Heater
INSTALLATION AND MAINTENANCE DATA

BULLETIN NO. IM 77-2

TYPICAL WIRING DIAGRAMS

Single Phase
Line

MANUAL

STARTER

SPEED CONTROLLER

MOTOR

MANUAL CONTROL

MANUAL
STARTER

Phase

Line

MOTOR

MANUAL CONTROL

Single Phase
Line

MANUAL
STARTER

SPEED CONTROLLER
(when used)

THERMOSTAT LIMIT MOTOR

CONTROL

AUTOMATIC CONTROL

Line 1:

P.B.S. LIMIT

(local remole) THERMOSTAT CONTROL

MAGNETIC

STAR
MOTOR

AUTOMATIC CONTROL

As proper control is vital part of any heating system, the
manufacturer offers the typical wiring diagrams shown above

suggestions of what may be accomplished by control.
It will be noted that each diagram includes manual

magnetic starter because the manufacturer recommends that
each unit be provided with thermal overload protection. In
addition, single phase diagrams show where speed control-
lers installed in relation to other controls. However,
the actualwiring of the speed controller varies with the type
of controller and the make of motor, this detail wiring is not
shown in these diagrams. However, the manufacturer sup-
plies the proper wiring diagram with each speed controller
when shipped.
Dialram and 4. Although unit heaters usually thermo-
statically controlled, there installations where
manual "on-off" control is sufficient. These diagrams show
this type of control. The single phase manual starter shown
in Diagram No. may be of the single pole double pole
type. Typical installations would be loading docks, in

work, etc.
ia,cjram 2 and 5. Here is shown the most common method of

controlling unit heaters. Each unit is controlled by space
thermostat and, in addition, limit control (temperature
pressure type) is connected in the circuit that the unit
cannot operate when the heating medium is inadequate.
Typical installations would be warehouses, etc.

Dialram 3 and 6. Here is shown the most flexible method of
control providing both automatic and manual operation. The
automatic operation will be the in Diagram 2 and 5.
However, in addition, provision is made for operating the
unit manually. This permits the unit being used as air
circulator during the non-heating season.

Typical installations would be offices, restaurants, etc.
Although Diagram No. 6 shows muJtip!e application,

this same type of control may be applied to individual units
by substituting magnetic starter for the magnetic relay
and omitting the manual starter.

STARTER

ithswlTCH
SPEED CONTROLLER

THERMOSTAT LIMIT MOTOR

CONTROL

MANUAL OR AUTOMATIC CONTROl.

MOTOR MOTOR

MANUAL OR AUTOMATI( (ONTROL

MOTOR NAME PLATE AMP. RATINGS FOR
SIZING OVERLOAD HEATER COILS

MOTOR
MODEL. NUMBER HP RPM

UHH-016A 1/55 1550
UHH-022A 1/25 1550
UHH-028A 1/25 1550
UHH-034A 1/20 1550
UHH-044A 1/20 1550
UHH-052A 1/20 1550
UHH-056A 1/15 1050
UHH-062A 1/5 1050
UHH-068A 1/5 1050
UHH-074A 1/5 1050
UHH-080A 1/3 1140
UHH-086A 1/4 1100
UHH-094A 1/2 1140

"1/6 HP 1725 IPM Motor
+1/6 HP 1140 RPM Motor

SINGLE THREE PHASE
PHASE 200V 230V 460V
115V

.7 1.0" 0.9* 0.4*
1.1 1.0" 0.9* 0.4*
1.1 1.0" 0.9* 0.4*
1.7 1.0" 0.9* 0.4*
1.7 1.0" 0.9* 0.4*
1.7 1.0" 0.9* 0.4*
2.6 1.3 1.1+ 0.6+
6.2 1.3+ 1.1+ 0.6+
6.2 1.3+ 1.1+ 0.6+
6.2 1.3+ 1.1+ 0.6+
5.6 1.8 1.6 0.8
4.0 1.5 1.4 0.7
7.5 2.2 1.9 1.0

MOTOR: OVERLOAD PROTECTION
Wide variation in voltage change to lower higher
voltage excessively high prevailing ambient temperatures
may motor over-heating and serious motor damage. To
prevent such occurrence, all single phase motors

provided with inherent thermal overload protection. How-
ever, the manufacturer strongly recommends that separate
starter with thermal overload protection be provided for each
unit. The amperage ratings of motors vary somewhat depend-
ing upon the manufacturer. The amperage ratings given above

be considered average for the various makes used
these units. The table above is provided for in selecting
the thermal overload elements. Before putting the unit heater
in operation, check the motor nameplate amperage and
load heater coil to be sure that there is adequate motor pro-
tection.

REV. 9.74 db



INSTALLATION and MAINTENANCE INSTRUCTIONS

GENERAL
A Unit Heater is a mechanical device which requires a
normal amount of maintenance to insure trouble-free opera-
tion. Outlined below are recommendations for the installation,
care and maintenance of these Unit Heaters.

INSTALLATION
Typical piping diagrams for these Unit Heaters are illus-
trated below. Care should be given to the entire piping lay-
out to insure the best results. Use hanger rods to hang unit.
The manufacturer does not recommend hanging units from the
piping.

All piping and wiring should be in conformance with good
standard practices and local codes.

MAINTENANCE
CORE: CLEANING
All unit heater coils should be cleaned at least once a year,
and more often under unfavorable conditions. Build-up of
dirt, grease and lint will reduce original heating capacity,
and may overload motor. The following are suggested clean-
ing methods.
1. Use brush to loosen dirt on side where air enters the

coil and then turn fan on to blow the dirt from the unit.
2. Use high pressure air hose to loosen dirt by blowing

from leaving air side of unit.
3. For more thorough cleaning of coil, remove the fan and

motor, and spray a mild alkaline solution over the coil.
This must be followed bya very thorough hot water rinse.

CORE: INTERNAL CORROSION SAFEGUARDS
1. Provide controlled water treatment but do not use an

excess of boiler compounds.
2. De-aerate boiler feed*water.
3. Insure rapid and continuous condensate drainage by

proper sizing and installation of traps and piping.
4. Clean strainers and check traps for proper operation.
5. Vent each unit properly.
6. Use low pressure steam whenever possible.

CASING:
Casings should be periodically cleaned to remove dirt,
grease and corrosive substqnces which might iniure the fin-
ish. Any rusted or corroded spots should be cleaned and re-

Check accessories and motor mount. Also, check
n for tight connection to shaft, free rotation and proper

clearance.
MOTOR: CLEANING
During each inspection, remove oli grease and dirt from the
outside of-the motor. This is important as grease and dirt
act as insulation and thereby prevent iroper heat di.ssipa-
tion, causing overheating of ttle motor.
MOTOR: LUBRICATION
lubricate motors in accordance with manufacturer’s instruc-
tions.
Sleeve bearing motors with oilers-For normal service,
oil at the end of the first year and each 2,000 hours of ser-
vice thereafter. The amount of oil to be added depends on
the motor temperature and the conditions of service. For
normal service, a good grade of light (SAF 20)
detergent lubricating oil. DO NOT OVER-LUBRICATE.
Ball bearing motors-The standard motors pre-lubricated
bearing motors and do not require further lubrication. How-
ever, on special applications, motor with other types of
bearings might be furnished. In this case, lubricate motors
in accordance with the motor manufacturer’s.instructions,
whichwill be included separately on decal on the motor.

Where motors operated in high ambient temperatures
and/or under severe conditions, they must be serviced,
lubricated and repacked at more frequent intervals. DO NOT
OVER-LUBRICATE.

PIPING DIAGRAMS

W PRESSURE VAPOR VACUUM SYS.

,o..,.. u.
7 / //o.,o.

HIGH PRESSURE STEAM SYSTEM -

.,,0,e_ n. n-"’? ’’- ’ I.. ,,.coos "11 i’l
l STEAM MAIN’

llt’ %’Iiii!1

,.

LOW PRESSURE GRAVITY SYSTEM

NN. NO. CONN. NO. 2

-PIPE SYS. NO PRESSURET TURN

Pipe sizing is based the
type of heating system, pressure,
and flow rate. Consult the ASH-
RAF guide for complete data. On
hot water installations, the hot
water supply and return lines
must be of the size.
The selection of proper traps

and air vents is very important.
Traps must be properly sized and
oriflced for the pressure involved
and should be sized for minimum
of two times the maximum

densing rate of the unit heater. In
of doubt, consult the trap

manufacturer.
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IIEAT TI|ANSFER SALES, INC.
P. O. BOX 11103

GREENSBORO, NORTH CAROLINA 27409
03-03-03

(I()NTIA(T()R: SNEEDEN, INC.
BOX 3548
WILMINGTON, N.C. 28401

EN[;INEER:

QUAN.

2
2
2
1
1
1
1

RE--sUBMITTAL NO. 1360-3398

DATE MAY 3+ 1,9.78

’[] TNIS ORDER IS BEIN6 HELD FOR APPROVAL
AND WILL NOT BE RELEASED UNTIL APPROVED.

[] THESE PRINTS ARE FOR YOUR RECORDS.
ORDER HAS IiEEN RELEASED PER PRINTS.

JOB: (4) 3 STORY B.E.Q’S
CAMP LEJEUNE, N.C.

EQUIPMENT LIST AND DESCRIPTION

SECTION 15654-7
AIR CONTROL SYSTEM 1 REQUIRED)

220 GALLON ASME EXPANSION TANKS
1" TANK FITTINGS
440 TANK DRAINERS
AC-6F AIR SEPARATOR WITH STRAINER
335 3/4" BRONZE PRV
2" X 2" ASME RELIEF VALVE, 3,850,000 BTUH, SET 30 PSI
489 3/4" VACUUM BREAKER.

ACTION TAKEN

CONDENSATE PUMPS
CP-1 1 REQUIRED)

WEINMAN D2OC-4AEV20 DUPLEX CONDENSATE PUMP.
4 GPM @ 60 PSI DISCHARGE 2 HP, 208/3/60, 3500 RPM.
20 GALLON CAST IRON RECEIVER FLOAT SWITCHES MECH.
ALTERNATOR, LESS STARTERS.

CP-2 4 REQUIRED)

WEINMAN D20-4AEV30 DUPLEX CONDENSATE PUMP. 17 GPM
@ 60 PSI DISCHARGE, 3 HP, 460/3/60, 3500 RPM, 20
GALLON CAST IRON RECEIVER FLOAT SWITCHES MECH.
ALTERNATOR, LESS STARTER.

G.E. STARTER FOR ALL PUMPS.

SUCTION DIFFUSERS
FOR P-1 1 REQUIRED)

TACO 355, 6" SYSTEM CONNECTION 4" PUMP CONNECTION.

FOR P-2 1 REQUIRED)

TACO 354, 4" SYSTEM CONNECTION, 4" PUMP CONNECTION.

P-2 H.W. (1 REQUIRED)
TACO BB-4006, 4" BASE MOUNTED BALL BEARING PUMP.
215 GPM @ 30’ HD, 3 HP, 460/3/60, 1750 RPM,
72% EFFICIENCY.

SECTION 15654-4
PUMPS
P-1 CH.W. 1 REQUIRED)

TACO BB-4OOB, 4" BASE MOUNTED BALL BEARING PUMP.
510 GPM @ 155’ HD, 30 HP, 460/3/60, 3500 RPM
74.5% EFFICIENCY.





IIEAT TIIANSFEI| SALES, INC.
P. O. BOX 11103

GREENSBORO, NORTH CAROLINA 27409
03-02-03

(()N’I’I;ACT()I: SNEEDEN, INC,

BOX 3548
WILMINGTON, N.C. 28401

EN( ’,1N EER

QUAN.

RE-SUBMITTAL NO.. 1360-338_ _PAG 2

DATE.. MA_Y .3,_ 1,97_

THIS ORDER IS BEING HELD FOR APPROVAL
AND WILL NOT BE RELEASED UNTIL APPROVED.

[] THESE PRINTS ARE FOR YOUR RECORDS.
ORDER HAS BEEN RELEASED PER PRINTS,

JOB: (4) 3 STORY B.E.Q’S

CAMP LEJEUNE, N.C.

HEAT EXCHANGER
C-1 1 REQUIRED)

TACO B12408SN HEAT EXCHANGER, 125 PSI ASME. 215 GPM
148 TO 180 WITH 2691 LBS/HR. OF 25 PSI STEAM.
.0005 FOULING FACTOR. 3.7 FPS TUBE VELOCITY 1.0 P.D.,

12" DIAMTER 4 PASS 5’ LONG. LESS SADDLES 105.3 SQ.FT.

HEATING SURFACE.

EQUIPMENT LIST AND DESCRIPTION ACTION TAKEN

CIRCUIT SETTERS
790 1/2"

791 3/4"

792 i"
793 1-1/4"
794 1-1/2"

795

TRERICE BX93403-1/2, 9" SCALE ORGANIC RED READING
EVERYANGLE" THERMOMETER. 3-1/2" STEM WITH BRASS WELL.

BO TO 240 RANGE.

TRERICE NO. 601, 4-1/2" DIAL PRESSURE GAUGE, 1/4"

BOTTOM CONNECTION. RANGES AS REQUIRED.

1/4" BRASS HEAVY DUTY, "T" HANDLE GAUGE COCKS

1/4" IRON PIGTAIL SIPHON.

10 SETS OF SUBMITTAL DATA FOR YOUR APPROVAL.

SOLAR PUMPS
P-5 4 REQUIRED)
TACO 1641-C, 2" IN-LINE PUMP. 120 GPM @ 45’ HD,
3 HP, 208/3/60, 1750 RPM.





SUBMITTAL DATA ASME EXPANSION TANKS

mmmmmnmunmmmmnmmmmm

Effeclive: May 2, 1977
Supersedes: SD 400-3
dated 11/10/72

Taco ASME Tanks are ASME and National Board
Stamped.

FINISH: Std. Finish Red Oxide Paint.

OPTIONAL: Hot Dipped Galvanized.

Gauge Glasc Tappings Std. Equipment.

DATE SUBMITTED: 5" 3- 79 ay: /H. J.

2..Z- C AL.

CAP.

F F E------

DIMENSION IN INCHES

AIIE-ITAMPED

W IGHT N LB$.

PAINTED GALVANIZED

Specifications

IN
CAL$

15

18

24

30

40

60

80

I00

120

135

180

220

A B 0 E F

12 39 8 4 73
12 52 8 4 73
14 48 NO 5 8l/2

16 72 12 6 91/4
20 63 16 8 10

20 78 16 8 10

24 65 20 I0 11/8
24 72 20 10 II’/,
30 62i/4 22 I’/l I’/1
0 77 22 I I i)l

36 93t, 28 14 15

36 1204 28 14 15 11/2
42 97 17 16 2

240

310

300

400

515

550

45 SO

50 60

63 70

6S 73

83 93

113 127

130 145

162 181

195 215

215 235

295 318

355 383

385 415

480 517

485 515

634 675

789 840

834 882

TaCO ASME Tanks are constructed to the ASME Code fir Unfired Pressure Vessels
irking Pressure 125 PSI
,vlaximum Recommended Temperature 375 F
Tanks are inspected and labeled by Authorized Insurance and Inspection Service

Gauge Glass Tappings--Standard Equipment

FACe. hie |i=0 Cransh,n lr(,itl fdnslon fth(iile l$1an(| 02920 U S A Tel (401) 942 8000 Telex 92 7621

WITH flAT. liD. NO.





AI(M.S’I’IONG []MA BOIl.ld F|’]’I’[NG

Ar.tro.g BMA I,ilu I"itti.g .re .,ade ia siz l" through 4". The size seleceed hou[d b Lh ..,"

poit of releus de boiler.

N#I’A LIATION NO’I’tC

Wlc. imsull.- ,\nn.,strtmg IMA Ioil.:[’ Fiutiug, t:tc, tould be Lakell tO en’ure L|lat dil, tube doe .at

trke n.y .t,tructl.. let buil,.. If Stalldard dil,tube is too lutlg for nsertiu. i. boiler, diptul,c

i,,,y be Sut to .uJ.L. lhpuub,: inut+ u,wnys be ltLuLlt:d below h,.id,: t.t1, o|’ bult:r. Sec Fig. 1.

AttM.;’I’ItONG TMA ’I’ANI{ F’ITII

"l],c Ar,nt.t’ung ’l’a.k l"ituing i dcsig.ed to niailttlti, uhe correct a,ou.t of air

Whe. se.lcct, ing the Armtrortg "l’mk I"Ltuing it is i.iportanc that the diameter of the eXl,alti.on Lia.k b,.-

k.own and a Tank Fitting be .electcd co suit as follows:

FI& 3

TO
BOILER

,’UTION /hen us ing severs/
be connected I:o a

nust be plugged,

TANK
SIZE I}IAMETER

TMA-9 9":
TMA-12 12. 13 or 14"

TMA-1O

"I’MA-20 20"

TMA-24 24"

(:ONNEI:’I’IONS NPT

TO TANK 10 BOILEIt

1/2" 314"

TMA-L I/I"

A B

3-1/2" -5/t

4-112" 2-3/4" Z"

FOIIM NO.





NUMBER

SD 100.8
TANK DRAINER

mm ummnmmm mo mnm mi mnn n m

EFFECTIVE: JUNE 1, 1967

Supersedes: SDIO0.8 du/ed 4/10;62

Purpose
Designed for fast draining of water from water logged Expansion Tanks.

Features
I) Low Cost

I) Quick Air Charging

Easily installed

I) All brass body
I) !" long copper tube

I) Air charging plug on side, preventing water from soaking installer

I) Adaptable to any style drain valve

I Individually baxed for full protection

Operation
Removing the plug on side of Tank Drainer permits air to enter into top of Expansion
Tank, breaking the vacuum for fast and full flow draining of the Expansion Tank
and ’or the Heating System.

Specification, Size & Dimensions

PRoDuCT NUMBER SIZE. CONN’S.

440 IN,P,[,

APPROX. SHIP WHT. LBS.

EACH

lO Oz.

12 PCS.
DIA.
INS.

LGTH.
INS.

13

I160 Crarston Street
Cranston

Rhode Island 02920

TACO, INC.
Taco Heaters of Canada, Ltd.

3090 Lenworth Drive

Cooksville, Ontario





NUMBER

SD 400-2

SUBMIL DATA

Etfective: March 15, 1977
Supersedes: SD400-2

dated 4/1/1975

.:  _ ME.EDEN. 3_NC.

l C.AMP LE3EU E

AIR CONTROL

LOCATION: PRODUCT NO.

AIRCONTROL5YS. AC-& F
SIZE:

PURPOSE: THE TACO AIR CONTROL CONTINUOUSLY REMOVES EXCESS AIR FROM LARGE
HYDRONIC HEATING AND COOLING SYSTEMS.

.’:’: ASME-STAMPED WITH NAT. BD. NO.

PiPE PRODU(, NO.
SIZE

less "rwith A
inches strainer strainer

Max
2 AC2 AC2F 8.625 18

2V, AC25 AC25F ’10.750 20 7

3 AC3 AC3F 12.750 27 8

4 ACA ACAF 14 29 8

5 AC5 ACSF 16 32 9.5

6 AC6F 20
8 AC8 ACSF 20

10 AC10 AC10F 26

12 ACI2 AC12F 30

14 AC14 AC14F 36

16 AC16 AC16F 36

G

INLC1

t,
/’/ F +1

L _i

MAX
B C D E F G H j F LOW

6 5.38 12.75 13 1/4"NPT 3/4"NPT 80
5.88 15.75 16 1/4"NPT 3/4"NPT 130

10.50 18.00 18 1/4"NPT 11/4"NPT 190
12.00 20.00 19 1/4"NPT 11/4"NPT 330
13.00 23.00 22 1/4"NPT 11/4"NPT 550

37 11 14.00 27.00 26 +"NPT 11/4"NPT 900
41 12.4 16.5o 31.oo 28 1/4"NPT 11/4"NPT 1500
45 13 19.00 34.00 32 1/4"NPT 11/4"NPT 2600
54 16 22.00 40.50 37 1/2"NPT 11/2"NPT 22 3400
63 19Y.,+ 24.00 46.50 43 1/2"NPT 11/2"NPT 24 4700
67 20V., 26.50 49.00 44 1/2"NPT 11/2"NPT 24 6000

-,"’ =o APPROx.z; zF z- SHIPPING
O--L) --L)

uJ Jess with

22 86 72 46 48

122 102 72 78

51 196 162 1 122

80 325 272 1"10 141

112 510 422 162 200

0 740 18 2 24
246 12601060 290 358

392 2000 1670 425 520

548 2900 2400 825 1050

732 3500 2850 950 1230

45 4600 3800 1210 570
1 AC18 AC18F 42 76

20 AC20 AC20F 48 }]7

A(IO IlEATERS OF CANADA, LTL)

:Utl{] ,u+vvulll’+ r)+ve

24 28.00 55.50 51 1/2"NPT 11/2"NPT 30 _8.000 1125 5900 4900 1775 2200
28 30.50 62.00 58 Y+"NPT 11/,"NPF 36 10,000 1435r7401 6200 2600 320{)

Taco, Incorporated, 1160 Cranston Street, Cranston, Rhode Island 02920





SD 100-1

REDUCING
"" VALVES
,..,,.u.,.,,,, RELIEF
Supersede’: :’::(1’3’/73 1 VALVE

DUAL CONTROL
Nos. 329 t 335 REDUCING VALVES

Auton=al=cally feeds water to a hot water heating system whenever pressure in the system
below the pressure setting of the valve,

fLA UR/S: Fast fill rate on model 329
Built-in cleck to prevent emptying system if incoming pressure fils. Also permits
stlacr cleaning without emptying system.
Nul :;[icl\ing, hi Icmp discs.
I-ii letup, reinforced diaphragms

No. 329

Product Material

Cast

335 Brz.

Y"N PT &
Sweat

Maximum Maximum

Pressure Temperature A O

200 psig 200OF 55n6 45/6

Dimensions Shippio9 Wtjlb

B C E..

4ne 15/8 21;4 27

200 t)sig 200F 6]2 329/32 15/8 4-//8 3 B 22

lncorporated 1160 Cranston Street, Cranston, Rhode Island 02920 Telephone [4011 942-8000 Tele=(: I}2-7627

acn Heaters of Canada. Ltd 3090 Lenworlh Drwe, Mississaugl. nlario Telephone 1416J 625-2160 Telex: 06 9611TO





SD-100-11

SUBMITTAL DATA

Effective: June 15, 1976
Supersedes: NEW

STEAM
WATER
VACUUM
RELIEF

HOT

VALVE

FOB LOW PRESSURE :5"TEAM SERVICE-

An ell.(;tlVe (:(:)nlrol f(), |)reveiHinj ex(:essive

vacuum conditions in steam heating and steam

pocessing systems. When thu supply line is

shut off, steam condenses and a vacuul]l

can be ceated which nol only affects syslem

operation, but Crl alo Cause damaoe Io the
equipment. Taco 488 & 489 Vacuum Relief
Valves protect against this hazard by automatically
athnittig air to the system, thereby beaking
th vacuum. Used on jacketed kettles, tHlit

heaters and low pressure steam heating systems,

MAXIMUM TEMPERATURE 250F

MAXIMUM PRESSURE 15 psi (steam)

VENTING CAPACITY- No. 488= 13.Scfm. 489 21.5 cfm

FOR HOT WATER SERVICI

UNIT HEALERS

L":;’ ---- TACO 488 or
!iii!i-iiii. 489

TAC0 488 or
-,L 489

Aut()mahcally vents a system if vacuum occurs.

Oi){ns at less than ;’/’ vacuum. Design features a

hy ,luide which is located out of the water and
away horn corrosion. Const uction is bronze body
with sfli(;one disc.

MAXIMUM WATER PRESSURE- 200psig

MAXIMUM TEMPERATURE 250F

NOTE: Vacuum relief valves are not designed or approved
for use as back-siphonaoe backflow preventers.

TAC0 488 or

;; TN It[

Size Shipping Wt.
lb.

Venting
Capacity

’//’ 3/8 lb. 13.5 cfm
:" 3/4 lb. 21 5 cfm

Dimezsions Maximum Maximum Maximum

A Width Pressure HO Temp. H20 Press. Steam

__2"___ 1_4" 2_0_0 !b_: _250_o_F 5 psig
2 1%" 200 lb. 250OF 15 psi,q

Ta(:o, Incorporated 160 Crarslon Street, Cranston, Rhode Island 02920 Telephone [401] 942-8000 Telex: 92-7627

T,(:o Heaters of Canada, Ltd. 3090 Lenworth Drive, Mississauga, Ontario Telephone 1416) 625-2160 Telex: 06-961179





CLOSE COUPLED PUMPS

SD 300-3-21

Frame
Couple[

Bo,,

Mech, Seal
Stuffln| Box
Bfonza Gland w/
S.S. Studs & Nuts

Shaft SIow,

Impeller
Special !rap. Cut
Motor, O.D.P.
50 cycle, 3
hiil 20/460

Puroll Filter
Coupler Guild
Brz. Const

SPECIFICATIONS

Boll Bedni
4 Way Rx
Stractural

Alloy 5"11
P,mallfa
(50)
2SOF
with

Stuff 6ox

Cupro Nk:kl,

Cast Iron

[] 1750 BB
3450 ee

Sleeve BrnL
4 Wey FIx

Alloy Stl (Mtr. Shaft)
Pwmallfo I Permallfn 1

(250F) (250)
250F

with with
Stuff Box Stuff Box

Cupro NiXIe Cupro Nlcida
Cast Iron Cast Iron

1750 SD I-I 1750 DO
[] 509D

Stool
Penaal 2"
r3

D Yw

D SL Steel
w/Stuff

IlK Ct en.
YW

n

n YEs*
[] YEs*
f-I

D YES"

,M.UUO

1750- 3450 RPM
EFFECTIVE: JULY 31. 1974 SUPERSEDES: SD 300-3-21 dated 10131/72

JOB: (4, 3 STORY 1. E.Q.’
...,- Mf L EJ, NE. _,/V. C

DATE SUBMIED: "-TE BY: . J.
d He me Imller ze G H Voflaie

CN.W.
Phm

For Larpr Peffonnano Curve! See Catalol No. 300-3-1

"’ :" *"
"

6

50 I00 150 300 2) 300 350 400 L.q)

F’LOW-GAJJ.ON PER MINItl

Product No. Motor RPM

SB 4008
BB 4008 1750

BB4008

CC4008 1750

6C4OO8 3450

Motor lumen &
HP Pie. Conn. G C K F

3 4 18 33 IIY. 71’, 315
20
25 4 18 41 ll/i 71)i 393O

3 4 12 6z 7/e 5ZA 4Vz5
2O
25 4 14 13 10 6 lOi30
4O

JI

PAl

H A O

9V

]9h’,
)9% 5 S

zs,

]6 32%

7 4z

[ACO HEATERS OF CANADA, LTD.
3090 Lenworlh I’),ive, Mississauga. Ontario TACO, Inc., 1160 Cranston St., Cranston, R.I. 02920printed in U.S.A.





Dscr|ptJoo

Frame
Coupler

Basel>late

BASE MOUNTED and

CLOSE COUPLED PUMPS

SD 300-3-20

STANDARD CONSTRUCTION OPTIONS

Alloy Stl []
Alloy Stl (Mtr. Shett) Steel

SPECIFICATIONS-_ell
Beedn| Beedn8 COuplod

Bail 9eednK_JSieeve DrnE.

Turel
Sleel Sleel

ShaPump Alloy Stl
Parallf Permalife Permellfe 1 Permnlite 2*

(2501=) (250F) (250F) [] (30OF’)
250F
wth

Stuff Box

Mech, Seal
Stuffin| Box
Bronze Gland w/
$.S. Studs & Nuts

Shaft Sleeve Cupro Nickle

Impeller Cast Iron
Special Imp. Cut
Motor, O.D.P.
6(] cycle, 3
phase 230/460

Puroceil Filter
Coupler Guard

1750 BB
3450 BB

250 PSI

Brz. Const.

4006
1750- 3450 RPM

:IP LEJEIJNE #.r
DATE SU’BMITrED: 5" -7/’ l BY.’- "H- J.
Location Model No. Pumpslzo Impellor Size GPM Heed Voltap Phn

EFFECTIVE: JULY 31,1974 SUPERSEDES: SD 3OO-3-20 dated 10/31/72

lOB: /4 3 ST)RY R.E. ’.

:omp. Flanaas

e-o-n-ze Wear Rlns
Workin Pressure
Ta Pressure

25OF [] Yes
with S0

Stuff Box
D St. Steel

Cupro Nlckle Cupro Nickle w/Stuff Box RIO
Cast Iron Cast Iron

1750 SB [] 1750BB []
[] 450 BB

[] YES"
[] YES’

’Not Includ.ed In Stndzrd Cost

SIZES AND DIMENSIONS

[] YES" o
[] YES" neo

175PS1’’ 175PSi**
250 PSi 250 I1 I0

Motor
HP

2
3

tO
]5
20

2
3

10
15
20

Suction &
Dis. Conn. 6 C

4 12 27V

4 13 35/i

4 12

12 6,
4 12 6/

14 13

Product No. Motor RPM

1750SB 400B
BB 4006

BB4006 3450

CC4006 1750

CC4006 3450

For IJrpr Performance Curves See Cetelo8 No. 300.3.]

3

0 40 500 0
FLOW-GALLONS PER MINUTE

K F

6Vs 5

6%
6V 5,/;

]0 6

B

337/i

4V

4%
4%
104

H

3

4

A

9

D

5’/

X N M E

35A
3
36y

43

24z
24N)
25
274
29
31,

1ACO HEATERS OF CANADA, LTD.
3090 Lenworth Drive, Mississauga, Ontario TACO, Inc., 1160 Cranston St., Cranston, R.I. 02920 printed in U.S.A.





Scclio. No. 9(XJ

Page 206
August I, 1973

O

I]E)CII]E) company
290 Spruce 81eel Columbus, Ohio 43318 (114) 221-6351

Types ACV, ADV, AEV, AFV" Condensate Units
With Cast Iron Receivers

ooE .o D2.0C-4AEV20 S,.DLE o.

PUMP RECEIVER SIZE ,) G.L.

EDR 7) PSl HP

P PH. CY. UT

PUMP NO.
CP--| D2_D-4AEY,z(9

Fo.: (4)35TORY B.E.O.’_q

CERT. BY D,TE

"’GLASS FOR t-GAUGE GLASS FOR SINGLE UNITS

12OB_OGAL’REc

b 6AFV DUPLEX UNITS NOr AVAILBLE
ON O 50 GAL. RECEIVERS

.ul)ersedes Section 900, Page 206
Dated January 1972

PUMP DS. M L VD Z





Section No. 900
Page 206
August 1, 1973

MOOEL NO D2D-4AEV30 S,.LE o.

PUMP RECEIVER SIZE 2.0 GAL.

oR 60 Ps, .3 "P

0

I]E)]I]Z3[]E) company
2 Spruce Street Columbtm, Ohio 431S (114) 221-361

Types ACV, ADV, AEV. AFV" Condensate Units
/ith Cast Iron l{ecivers

P,.,,, No. CP.Z DZO-4AE.V3,P

Fo.:.;,(.4) 3 TORY 8.

.)5)Z) RPM PH. CY. VOLTS CEI_!:BY DATE

GLASS FOR /--GAUGE GLASS FOR S NGLE UNIT,.S

X’ L,--,- E LH

GAUGE GLASS FOR F GAUGE GLASS FOR DUPLEX UNITS
\20 & 30 GAL REC. 1 45 & 60 GAL. REC.

\ CP MECHANICAL--\ /l PT.VENT ALTERNATOR \
--K -KS-//-PT. INLET

/ 1 O
y,---- ----" 4-FOR) BOLTS J

REC INLET A B C CPGAL,
20c 24 163 t8 24

30C ,2! 24 25 263 24

45C 36 25 26- ,56

6tC 3 36 36 37 36

D E F

,o ,o
,o ,ol
,o ,61 "I
,o ’61

6AFV DUPLEX UNITS NOT AVAILBLE
ON 20 30 GAL RECEIVERS

Supersedes Section 900, Page 206
Da(ed Jauuary 1972

PUMP DIS. M L VD Z





SD-400-5

SUCTION
Effective: April 10, 1975
Supersedes: SD 400-5

dated 3/9/73

FEATURES
DIFFUSER Provides ideal flow con-
dtions for pump inlet. Protects the
pump with minimum pressure toss.

START UP STRAINER A disposable
fine mesh strainer can be specified that
is removable without loss of protection
of the larger perforations in the suction
diffuser.

FLOW Direction is such that foreign
material is trapped inside the strainer
for easy cleaning and removal.

PIPE SUPPORT Just cut a piece of
pipe (without threads) to the approx-
imate length; insert support foot and
adjust the load for greater pump align-
ment and protection.

DIFFU

DIMENSION DRAWING

GAUGE PORT

D-/
BLOWOWN

i/- [IPE

ADJUS/AL FOOT

Free Area
m.L, Ym P.M. CV ato,

S .. -----e ’--
350 3 lIB 2 FI 0 40 7" 7" 81/4
35t 311. 2/ Fig leO 40 7, 7 8
362 3 FI 3 Fig. 200 50

353 FI t3 FII 200 50

Flg 4 Fig 350 80 9,. -,i 2-- 12 o,. i.. 50 o 9,

356 6 Fig 5 Fig 520 125

357 6 FIg. 6 FI. 760 150

358 8 Fig 6 Fig 760 150 11

359 8 Fig 8 FI. 1000 275 11

30 Z0Rg 8Rg Z000 275

DIMENSIONS

D H

3/4" 2" 4%’

7 8z,/4 2, 4
7 8V4 2,

9% ttF 3 5
7% 9Vz 3Vz

8 11 s 3

8 zz V 3 5,

Z3’E, ]6 tz/4 2
13’, 16 lZ/4 2 5V4

Ship. W2t
Lbs.

45

45

57

62

95

ll2

150

125

160

]80

205

280

298

NIe C.V.-Flowrale,nGPMw,lrl.OPSlpre,,uredrophi’ouihSucl,onDalul.|r. Pressure up to 175 PSI in accordance with ASA B16.1
Where A p. Pressure Drop

C From Table
Q Design GPM

Oi2Therefore: tp
Cv

TYPICAL SPECIFICATIONS
Provide at each pump a Suction Diffuser of size

and ly.)e noted on drawings. Units shall consist of
angle type body wlh inlet vanes and combination
[)iffuse Straine Orihce Cylinder with 3/16"diameter

OpiHilllg l,:l l)t.l) protection. (Unit shall be equip-
ped wth disposable hne mesh start-up strainer which
shall be removed after thirty days of operation.) De-
S,,ll shdl be such that foregn i)artcles are trapped
ms,de the strane. Body shall fat pump and connect-

ng pipe size. Unit shall be provided with adjustable
support foot to relieve pq)ing strains from pump
sucIion. Mechanical Contractor shall povide valved

.auged connections lO Diffuser nlet and pump SUCl

ion to Hdicate when cleaning is needed.

Teirperature up to 250 F.
PRESSURE DROP CURVE

TA;O Ht AIL HS OF CANADA. LTD.
3090 [enworth Dlive
M,,..:i.;a q,L Ontario

FLOW RATE-GPM

TA C O, IN C. 110 Cranston Street, Cranston, Rhode Island 02920





NUMBER

SO 200.1.3
HEAT EXCHANGERS

EFFECTIVE: JANUARY 17, 1975
SUPERSEDES: SD 200-1-3 dated 9/7/73

th:,lh,t Number

No of Passes
T, >): ( C-lCc ily

ALL UNITS ARE REGULARLY CONSTRUCTED TO THE ASME AND ASA CODES
STANDARD TUBE PITCH IS 15/16’" TRIANGULAR

LOCATION LOCATION LOCATION

,be ]elnerc]lure Ou’ (.0 F"

.-..................-
s,, ,,,t:-o: ,, ..4Z...
tll i’rrnt)e c)t ure Oul

lh(’., l)rop Tub:s
PI#:,’., Dro Shell

ul’ Plufe /Valericl

]AI9
AS/VE Slump & Certi}iccHe

Saddles

,,TK6...
]C. -P.  :III::IIIII]]IIII]IIIIIIIIII:LL..I
Yes No [] Yes [] No [] Yes [] No []
Yes [] No Yes [] No [] Yes [] No []

MATERIALS AND PRESSURES

UNIT (I)

DIA. TUSlNG SHELLS

(Copper)

3" ,/o"- Steel

4" a/: "- Steel

s" ",2 -- Steel

Steel

Steel

Steel
Steel

Steel

()

TUBE PLATES HEADS

Cast Iron Cast Iron
Cost Iron Cast Iron
Cast iron Cost Iron
Cast Iron Cast Iron
Cast Iron Cast Iron
Cost Iron Cast Iron

Steel Cast Iron
Steel Cast Iron
Steel Cast Iron

Steel Cost Iron

(3} These available with fabricated steel heads to meet ASME Code for

PRESSURES PSi

WORKING

ASMETEST

225
225
225
225
225
225
225
225
225
225

PASS 4 PASS

150

150 150

150 150

150 150

125 150

125

125

125

125a

1253

125

1253
1253
1253

1253

PSi working protsure at oxota COSt.

6 PASS’

150

150

150

150

Printed In

MAX.

OPER.

TEMP.

375F
375F
375F
375F
375F
375F
375F
375F
375F

375F

U.$A.





PNODUCI NO.

84704

DIMENSIONS IN INCHES

M iv

21 25 74 125 151 1251 151 II 151 815i39

b3

3,$ 4i 1251 151 /I II] 2l ]51 21 12528

’5l ]1 28l

.15 /2 ’51 31 Ili II ]l 31 4i !25 785

76 151

i005 21
112 72i

41" 58 84 ]I 4f JI 1251 31 41 41

811208 tl184{}il

1111

1251 4F 41 GI 14 12 125 56
21 664

847
251 937

JOI 1120
]t I?i?

61 II 151

8f 1105
118#
}05

6f Vi ( 41 bl 16 14 902
8i

251 1183
10t 31

J446

121 187

"[di:{I th’ ill,l7 r)! O.,inada, Lid.
1{}(l{) i’lii<,’,si ih I}iive Taco, Inc. 1160 Cranston Street, Cranston, R.I. 02920 U.S.A.

,41’," :.





NUMBER

SD 300-1-17

IklU. Ib4l L-H Hll.Lilz VI

CUSTOM IN-LINE PUMP
mmm m m m m m m m m m m, 1974 NOTE: TACO Submittal Data SheetsEFFECTIVE: APRIL so aoo.l- so aoo.l.8

SUPERSEDES: NEW SD aoo+9 so aoo44o
OBSOLETE anti

NO LONGER VALID.

’ ’y, CAMP LEJEUNE N.c.
,mim-.FllllI Date Submitted: -"7 By: .

LOCATION PUMP SIZE GPM HEAD

141-C ’ /z

PHASE

SPECIFICATIONS:
MOTORS
?50 RPM, Three Phase 200V or 230/460V 60C

Sleeve Bearing Motors. Also available in Single

Phase with overload protection except 3 HP.

BODY
Cast hon Bonze with flanged in-lineconne

tions Companion Flanges are included.

IMPELLER
Cast Bonze, Closed, Dynamically Balanced.

DRIVE COUPLING
Non-Metallic Vibration Dampening

SHAFT
Stainless Steel wilh Cupro-Nickel Sleeve.

FRAME
Sleeve Beaing,Disc Type, Oil lubrmated. RE-
MOVABLE BEARING CARTRIDGE FITS ALL
MODELS. Dip Stick to measure oil level.

MECHANICAL SEAL
2 Piece Standard-250F Operating lemp.

Hi-Temp -Extra Cost
300F Operating Temp.

WORKING PRESSURE
176 PSI... in accordance with ASA B16.1

NOTE: Flanges are tapped for gauges

SIZES & DIMENSIONS:
FLOW-GALLONS PER MINUTE

Taco Heaters of Canada, Ltd.
3090 Lenworth Drve
M|sslssauga, Ontario

MODEL

1641,.

A B C

241/2
261/2
27

21
23
24

161/2

Dimensions apply to Single & Three Phase
Motors

Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920 U.S.A.
prlnted in U.S.A.





NUMEIER

400-4-2

FEATURES

Effective: June 30, 1976
Supersedes: SD 400-4-2 dtd.

2114/75

Taco
circuit setter

BALL VALVE CONSTRUCTION: Allows smooth, quiet, dependable operation.

NEEDLE VALVE CONNECTIONS: Assure leakproof connection of readout instrument.

PRECISION MACHINED ORIFICE: Insures accuracy.

CALIBRATED NAMEPLATE Easy to read; easy to make setting adjustments.

INTERNAL SEALS: Prevent leakage.

URETHANE PACKING: Protects and insulates Taco circuit setter when not in use.

READOUT METER: Includes rugged carrying case and necessary hoses and valves.

No. 789 Differential Pressure Geup

7J1
792

793
79,

No. 788 Differential Pressure Gauge

Scale 0 to 60

H open

s

Screw driver slot or wrench flats

H S WEIGHT

TACO, Inc. 1160 Cranston Street,

2-3/16

2-7/16

2-15/’1’6"
3.1/4

2

796 2-1/2

9:/ 3
5-5/8

7-1/4

13/16

15/16

1-1/4

1-13/16

1-5/8

2
2-5/16

2-3/4

1-1/8

1-5/16 2-3/4

1-9/16 2-15/16

1-3/4 3-1/8

2-1/16 3-5/16

2-13/32 3-3/4

2-9/16 3/64

3/64

3/8

3/8

3/8

3/8

3/4 lb.

lb.

1-1/2

2-1/2

4

5-1/4

7
8-1/2

Dimensions for Readout Meter and case on back of page.

Cranston, Rhode Island 02920 U.S.A. Telephone (401) 942-8000 Telex: 92-7627

TACO HEATERS OF CANADA. Lid., 3090 Lenworth !, Miillaua, Ontario. Tell=phone: (416) 625-2160 Telex: 06961179

4-3/4

3-1/2 1-13/16 5/8

1/4 4 2-1/16

1-1/2 43/16

MODEL SIZE A B E F G

’790 1/2" 2-13/16" 1.1/2"’ 3/8" 1-1/8" 23/32" 2-5/16" 3/64"

3/4 3 1-9/16 1/2 1-5/16 29/32 2-3/8 3/64
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80

4

CSE iL,Ct FINISHED CAST ALUMINUM

FJNG LACK FINISHED OR. OPTIONAL

EXTi POLI%HEE) CHROME. I;LATE0

OI,L WHITE FINISHE WITH ILACK EM.
ESE FIGUR.ES AND

LACK EINISNED LUINUM
OPTIONAL ET LACK FtNISHE
RED TtPPED

MOVEMENT RAS5 ILLED TEETH

LEN CLEAR GLSS

.TAN0.R RANGES

50"VAC- 0 0 bO

0"VA.- t5 PI 0 100

V.- t0 I 0--

OVAC, 60 1 0 2

’V.- $1 O- 300

"VE 5001 0 400

0-- 01 O--





MA. PRE., l_e-

NO. BBO 7"RER/CE LlV’R
GAUGE COC,"





ill]AT TIIANSFI]It SALES, INC.
P. O. BOX 11103

GREENSBORO, NORTH CAROLINA 27409
03-02-03

(:ON’I’IA(:’I’()It6NEEDEN, INC.
BOX 3548
WILMINGTON, N.C.

RE--SUBMITTAL NO.. 1360-3398

DATI, MAY 3, 1978

[] THIS ORDER IS BEING HELD FOR APPROVAL
AND WILL NOT BE RELEASED UNTIL APPROVED,

THESE PRINTS ARE FOR YOUR RECORDS.
ORDER HAS BEEN RELEASED PER PRINTS.

28401 JOB: (4) STORY B.E.Q’S
CAMP LEJEUNE, N.C.

QUAN

SECTION 15654-4

EQUIPMENT LIST AND DESCRIPTION ACTION TAKEN

P-3 DOM. H.W. 4 REQUIRED)

TACO 1600-C 1-1/2" BRONZE FITTED IN-LINE SLEEVE
BEARING PUMP. 13 GPM @ 16’HD. 1/4 HP, 115/1/60.

G.E. STARTER FOR ALL PUMPS.

10 SETS OF SUBMITTAL DATA FOR YOUR APPROVAL.





NUMBER

SD 300-1-12

STANDARD 1600 SERIES
CARTRIDGE TYPE IN-LINE PUMPS
mmmummmnunmmnmmmm

EFFECTIVE: APRIL 1, 1974 NOTE= TACO Submittal Data Sheets
SD 300-1-5 SD 300-1-8

SUPERSEDES: NEW SD 3004-9 SD 3oo-14o
OBSOLETE and are

NO LONGER VALID.

PHASE

SPECIFICATIONS:
MOFORS
750 RPM, three Phase 200V or 2301460V 60(:

Sleeve Bearing Motnrs Also available in Single
Phase w=th overload protection excep[ 3 HP.

BODY
Cast Iron with flanged in-hne connections.
Compamon flanges are included

IMPELLER
Cast [hmze, Clnsed, Dynamically Balanced

DRIVE COUPLING
N(m Melalhc Vibalion Dampemng

SHAFT
Stamk;ss S[cel wilh Cupo-Nickel Sleeve.

FRAME
Sleeve Ieamg,Dsc Type, Oil lubcaled. RE
MIJVABI I:: HEARING CAR[RIDGE FITSALL
MOIJE[.S Dl) Stck measure oll level

MECHANICAL SEAL
Standard 250F Operating Temp.

WORKING PRESSURE
75 PSI accordance with ASA I]16,1

NOTE: Flanges ae tapped for gauges

13

SIZES & DIMENSIONS:
MOTOR DATA

MODEL Fig.

NO. Size HP 60 Hz Ph.

1600-(. 1/4 115V

1610 / 115V

1612
1614
1616
1630

115/230
1632
1634
1636
1638 2

60 Hz 3 Ph.

NOT AVAILABLE

200 or 2301460

DIMENSIONS

A B C O

19 16Vz 10Y, 12s

19 16V= 101/4 12
21 18Y 13Y=

21Y 19 13Y 16
22 19 14’/ 17
21Y= 18 13’/ 16l/

22 18Y, 13Y 16
22V= 19 13Y= 16
24V 21 16Y= 19V,

26V, 23 16Y= 19Y,

Ta(:o Heaters of Canada, Ltd.
3090 Lunwollh Dive
MIss0ssauga, Onlat o

Taco, Inc. 1160 Cranston Street, Cranston, Rhode Islaod 02920 U.S.A.
pHnlecl U .A





INSTRUCTION SHEET
NUMBER

IS-300-!-!2

Plant ID. No. 001-329

ALL CARTRIDGE-TYPE CIRCULATORS:
21/2% 3", AND 1600 SERIES (-9 AND UP)

EFFECTIVE: FEB. I, 1968
Supersecles: IS-300-1-12 Dafel Sepf. II, 1767

REVISED: August 15, 1971

APPLICATION:
All pumps covered by this instruction sheet are designed for pumping water.

WorkinG Pressure: Up to 175 PSlG in accordance with
ASA B16.1.

Temperature: 250 F Standard
300 F with Hi-Temp Seal

INSTALLATION:
Install horizontally only and with the /onger of the two bracket ribs pointing to the

ceiling.

The casing can be rotated relative to the bracket for installation in vertical or horizon-

tal pipe.

The pump must be installed far enough away from ceiling and walls to permit lubrica-

tion of bracket and motor.

"CAUTION": UNDER NO CIRCUMSTANCES SHOULD ANY PART OF BRACKET OR MOTOR
BE COVERED WITH INSULATION.

START UP:
Before operating the pump for the first time check the following:

1. Is motor correctly wired for voltage in

Warranty is void if motor is damaged due to improper electrical hook-up.

2. If a magnetic starter is used see that the heater element is sized for the Service

Factor load of the motor otherwise nuisance tripouts may occur.

3. Motor and pump are properly oiled at the factory. However, as a matter of
precaution it is recommended that the oil level in the pump bracket be checked
as specified on pump nameplate. An oil level slightly above the "full" mark on
the dip stick can be tolerated.

4. Motors are properly aligned with pump at the factory and normally require no
attention. If due to rough handling the motor base becomes bent, realign by
shimming between cast iron and steel section of motor base.

5. Before starting motor, ascertain that pump is filled with water to lubricate the
seal. Do not operate pump dry for motor checkout.

LUBRICATION:
Pump must never be operated with oil level in bracket below low limit on dip stick.

For replenishing, use premium grade SAE Ho. 30 oil only (see pump nameplate).

Lubricate motor per instruction label attached to motor.

of Canada, Ltd.
3090 Lenwodh Drive
Cooksville, Ontario

T ACO, INC. 1160 Cranston Sfreef, Cranston, Rhode Island 02920
Pr;nfed In U.S.A



FIGURE 2

FIGURE 3

FIGURE

SEAL REPLACEMENT:
To replace the water seal, the following steps must be observed:

1. Disconnect electrical connections. Relieve system pressure and drain water from

body.

2. Remove motor assembly from bracket and bracket from pump body.

3. Place bracket in vertical position, impeller up and loosen screw at center Of

impeller two turns. (7/16 Hex Head) This screw has a left-hand thread. Tap

impeller at its outside diameter with handle of hammer to free tapered fit

between shaft and impeller and completely remove screw, washer andimpeller.

(see Figure 2)

4. Remove carbon assembly and ceramic seal by prying them loose with a screw-

driver. (see Figure 3)

5. If necessary, thoroughly clean shaft and seat cavity.

6. Insert new seal seat. For easy assembly coat OD of seal rubber (either a cup or

an O-ring) with special grease provided in small container. Do not use any other

o1 or grease. Push seat all the way down into cavity. Seat must not be cocked

relative to shaft. Be sure face of seal stays absolutely clean wipe surface with

with soft clean cloth if necessary. (see Figure 4)

7. Install new carbon assembly. Coat inside of rubber bellows with special grease

provided (do not use any other oil or grease) and slide assembly (carbon first)

over shaft until carbon meets seat. Push on rubber insert on very end of assembly

and not on outside diameter of carbon retainer. Be sure carbon face stays

absolutely clean (see Figure 5)

8. Install spring and spring retainer with raised face inside spring. (see Figure 6)

9. Replace impeller using new impeller screw and washer provided. Make sure

cones of both impeller and shaft are clean.

10. Reassemble bracket into pump casing using new gasket provided. Clean gasket

surface of both casing and bracket if necessary. Be sure that the longer of the

two outside bracket ribs is on top. (see Figure 1)

11. Reinstall coupler and motor.

12. Follow procedure outlined under section Start Up where required.

FIGURE

FIGURE 6

IMPELLER REPLACEMENT:
Follow steps 1 through 3 and 8 through 12 outlined under section Seal Replacement.

BEARING (CARTRIDGE) REPLACEMENT:
If for some reason the bracket bearings should fail, it is not necessary to replace the
entire bracket.

A pre-lubricated cartridge containing bearings and shaft is available. To change the
cartridge, follow this procedure:

--Follow steps 1 through 4 as outlined under section Seal Replacement.

--Flip bracket around so that motet end is on top.

--Remove the two outermost socket head screws. (see Figure 7)

--Pull out old cartridge. If necessary tap cone end of shaft with a hammer to
accomplish this.

--Insert new cartridge and refasten with socket head screws.

--Follow steps 5 through 12 outlined under section Seal Replacement,

Note: If you plan to re-use the water seal it is not necessary to remove the seal seat.
The carbon assembly may be lubricated with water to make reinstallation easy
It is recommended that when changing the cartridge the water seal be replace
also.



p.l

p. 2

NUMBER

300PL3
Effective: December 1,1976
Supersedes: 300PL3, 7/30/75

FOR FOLLOWING MODEL NUMBERS:

BMorCC: 2-8 21/2-8 21/2-10 3-8 & 4-6
BM or CC: 2008 2010 2012 2508 2510 3008 & 4006
SB or BB: 2008 2010 2012 2508 2510 3008 & 4006

WHEN

ACTUAL IMPELLER DIAMETER

NOMINAL IMPELLER DIAMETER

SELECTING AND ORDERING PARTS, ALWAYS REFER TO SERIAL NUMBER ON NAME PLATE
--Example--

FRAME SIZE & STYLE p. 2

2008-7.9 B6B1

3 4 66 5

BASIC

6 17 2

PARTS

\’

FILTER KIT (900-1)
Repl. Cartridge for above (900-439)
Filter Cap Gasket (900-783)
All items above not shown on this sheet.

16

Item No.
No. Rsqd.

2 8

3

4

5

6

7

8

16 4

17

34

34

66

222

275 2

276

PART NO. PER PUMP SIZE
DESCRIPTION 2.8 2.10 2-12 21/=. 8 21/a 10 3-8 4-6

2008 2010 2012 2508 2510 3008 4006

Suction Cover (1) 920-003 883-003 884-003 928-003 922-003 934-003 938-003

Suction Cover Bolts 10-216 10-211 10-211 10-216 10-211 10-216 10-230

Suction Cover "O’ Ring 912-005 862-005 868-004 912-005 862-005 912-005 918-005

Impeller Bolt (SS) 10-257A 10-259A 10-259A 10-257A 10-257A 10-257A 10-257A

Impeller Washer 926-004 926-004 926-004 926-004 926-004 926-004 926-004

Impeller (1) 920-002 883-002 884-002 928-002 922-002 934-005 938-002

Impeller Key (SS) 13-104A 13-105A 13-105A 13-1 04A 13-104A 13-104A 13-104A

Casing (1) (2) 920-001 883-001 884-001 928-001 922-001 934-001 938-001

Casing Bolt 10-201 10-201 10-201 10-201 10-201 I0-201 10-201

Drain Plug 16-102 16-104 16-104 16-102 16-102 16-102 16-102

Slinger Ring (3) 900-040 N/A N/A 900-040 900-040 900-040 900-040

Slinger Ring (4) 900-044 900-044 900-044 900-044 900-044 900-044 900-044

Belleville Washer 900-053 900-053 900-053 900-053 900-053 900-053 900-053

F tting 900-566 900-566 900-566 900-566 900-566 900-566 900-566

Fitting 900-798 900-798 900-798 900-798 900-798 900-798 900-798

Tube 900-728 900-728 900-728 900-728 900-728 900-728 900-728

(])/dd "B" after No. for Bronze. (3) For Close Coupled Only.
(2) Throttle Bushing (Item 10), found in Seal Section, must be ordered with each casing. (4) For Base Mounted Only.

TACO, Inc., 1160 Cranston Street, Cranston, Rhode Island 02920 U.S.A. Tel: (401) 942-8000 Telex: 92-7627

Taco Heaters of Canada, Ltd.. 3090 Lenworth Drive. Mississauga, Ontario Tel: (416) 625-2160 Telex: 06-961179



FRAME SIZE & STYLE O000-O0oX__XO0

B1

B2

B3

BALL BEARING DESIGN:

SLEEVE BEARING DESIGN:

SLEEVE BEARING DESIGN:

Update pump with 840-124RP Complete Frame Assembly. Please furnish all
nameplate data to insure proper updated nameplate.

Update pump with 840-110RP Complete Frame Assembly. Please furnish all
nameplate data to insure proper updated nameplate.

Same as B2 design.

B5 BALL BEARING DESIGN:

290 52
,59/ t82 42 63

15 29O

Item No. No. Req. D E S C R P T O N PART NO. REMARKS
74 Frame Assembly (complete) 840-124RP
15 Frame 840-111
42 Shaft 840-113 Add SS for Stainless Steel
50 Bearing Plate Gasket 840-123
52 4 Bearing Plate Bolt 10-230 3/8 16 x
59 2 Drain Plug 16-111C 1/8 NPT Brass
63 Ball Bearing 840-114
82 Ball Bearing 840-071

191 Retainer Ring 15-105

289 Bearing Cover Plate Assembly 840-120
290 2 Lubrication Fitting 15-200

B6 SLEEVE BEARING DESIGN:

44 85 42 46 45 54

86 SO 14 84 59

Item No. No. Req. DESCRIPTION

74 Frame Assembly (complete)
14 Pipe Plug

42 Shaft

44 Cone Point Set Screw

PART NO. REMARKS

840-1 1ORP

16-102 3/8 NPT Steel

820-048 Add SS for Stainless Steel

10-310 5/16 18 x 3/8 Steel

45 Cup Point Set Screw 10-301 5/16 18 x 5/16 Steel
46 Thrust Collar 820-423
50 Bearing Plate Gasket 840-123
54 Oil Seal 840-129
59 Drain Plug 16-111C 1/8 NPT Brass
84 Frame Sub Assembly 840-126
85 2 Thrust Washers

86 Bearing Sub Assembly

820-052

840-069



SEAL OR PACKING DESIGN 0000-00-00X_.0

MECHANICAL SEAL

3 9 7] 1o 29 28 30 6/

PACKING
E_

TYPE B STANDARD. TYPE D HI-TEMP. TYPE P PACKED. TYPE E CERAMIC.

Item No.
No. Reqd.

3

9

10

2O

21 2

22

23

24 2

28

29

91

30 4

32

35

67

DESCRIPTION
SEAL OR PACKING DESIGN

Type ’B’ Type ’D’ Type ’P’
REMARKS

’O’ R,ing See Page

Impeller Spacer 900-026 900-026 Not Used

Throttle Bushing 920-016 920-016 920-008

Packing Set 900-241

Studs 900-029

Filler Ring (Not shown) Not Used Not Used 900-030

Gland 920-015 Add "B" after No. for Bronze

Hex Nuts 12-129 3/8 16

Retainer Cap Gasket 920-014 920-014

Water Seal (1) 900-024 900-087

WATER SEAL KIT (1) 830-128BRP 840-128DRP Not Used Includes Items 28, 29, 35 & 67

Retainer Cap Bolts 10-208 10-208 3/8 16 x 7/8

Seal Retainer Cap 920-020 920-020

Sleeve 900-027B 900-027B 920-006

Sleeve Gasket 920-007 920-007 920-007
(|) For Ceramic Seal, order 900-215 840-128 ERP Kit.

CLOSE COUPLED (CC) FRAMES B4

15 13

NEMA NEMA ITEM 13 ITEM 13 ITEM 15
FRAME FRAME FR. BOLT FRAME BOLT PUMP
Size "T" Size "U" Part No. Size FRAME

48 10-223 (4) 1/2 13 x 11/4 920-004

56 10-223 (4) 1/2 13 x 11/4 920-004

143 182 10-223 (4) 1/2 13 x 11/, 920-004

145 184 10-223 (4) 1/2 13 x 11/4 920-004

182 213 10-223 (4) 1/2 13 x 11/4 928)04

184 215 10-223 (4) 1/2- 13 x 11/4 928-004

213 254 10-223 (4) 1/2 13 x 11/4 928-004

215 256 10-223 (4) 1/2 13 x 11/4 928-004

254 285 10-223 (4) 1/2 13 11/, 928-004T
900-126U
928-004T256 286 10-223 (4) 1/2 13 x 11../, 900-126U

284 10-223 (4) 1/2 13 11/4 900-126



MOTOR PARTS NOT PART OF SERIAL NUMBER
-Motor Frame Sizes Must be Specified When Ordering Parts Shown Below-

Item No.
No. Reqd. DESCRIPTION

143-145T 182T 184T

65 Base Plate (1) 820-090 820-090 820-090
77 2 Spacer 840-098 840-003 840-004
78 2 Frame Spacer N/A N/A N/A

56 Coupler 900-193 900-206 900-206
38 4 Mtr. Lck. Wshr. 14-104 N/A N/A

38 4 Mtr. Lck. Wshr. N/A 14-101 14-101
38 4 Mtr. Lck. Wshr. N/A N/A N/A

62 4 Frm. Lck. Wshr. 14-102 14-102 14-102
13 4 Mtr. Hx. Hd. Bit. 10-254 N/A N/A

13 4 Mtr. Hx. Hd. Bit. N/A 10-221 10-221

13 4 Mtr. Hx. Hd. Bit. N/A N/A N/A

13 4 Mtr. Hx. Hd. Bit. N/A IN/A N/A

61 4 Fr. Hex. Hd. Bit. 10-238 10-238 10-238
61 4 Fr. Hex. Hd. Bit. N/A N/A N/A

79 4 Spr. Hx. Hd. Bit. 10-230 10-230 10-230
55 Coupler Key 13-100 13-100 13-100
47 Coupler Guard 820-796 820-796 820-796
48 4 CG. RdHd.Scw. 10400 10400 10400
111 Coup. Insert 900-512 900-512 900-512

(1) Add "A" to base plate number when coupler guard Is to be used.

MOTOR FRAME SIZE (NEMA STD.) "T"
213T 215T 254T 256T 284T 284TS 286TS

820-109 820-109 820-109 820-109 820-790 820-790 820-790
840-005 840-006 840-041 840-040 N/A N/A N/A

N/A N/A N/A N/A 840-106 840-106 840-106
900-195 900-195 900-197 900-197 900-538 900-197 900-199
N/A N/A N/A N/A N/A N/A N/A
14-101 14-101 N/A N/A N/A N/A N/A

N/A N/A 14-100 14-100 14-100 14-100 14-100
14-102 14-102 14-102 14-102 114-102 14-102 14-102
N/A N/A N/A N/A N/A N/A N/A

10-221 10-221 N/A N/A ’N/A N/A N/A
N/A N/A 10-209 N/A N/A N/A N/A
N/A N/A N/A 10-202 10-202 10-202 10-202
10-238 10-238 10-238 10-238 N/A N/A N/A

N/A N/A N/A N/A 10-217 10-217 10-217

10-230 10-230 N/A N/A N/A N/A N/A

13-100 13-100 13-100 13-100 13-100 13-100 13-100
820-796 820-796 820-796 820-796 820-796 820-796 820-796
10-400 10-400 10-400 10400 10-400 10400 10-400
900-513 900-513 900-514 900-514 900-515 900-514 900-515

REMARKS

5/16

3/8

7/16

1/2

5/16-18x1

3/8- 16x11/4

7/16-14x11/2

7/16-14x11/4

1/2-13x 1-5/8

1/2-13x21/2

13/8-16xl
!1/4x1/4x 11/2

1/4-20 x 3/8

Item No.
No. Reqd. DESCRIPTION

182U

65 Base Plate (1) 820-090
77 2 Spacer 840-003
78 2 Frame Spacer N/A
56 ’Coupler 900-193
38 4 Motor Lock Wshr, 14-101

38 4 Motor Lock Wshr. N/A

62 4 Frame Lock Wshr. 14-102
13 4 Mtr. Hx. Hd. Bolt 10-221
13 4 Mtr, Hx. Hd. Bolt N/A

61 4 Frm. Hx. Hd. Bolt 10-238
79 4 Spcr. Hx. Hd. Bolt 10-230
55 Coupler Key 13-100
47 Coupler Guard 820-796
48 4 C.G. Rd. Hd. Scrw. 10400

111 Coupler Insert 900-512
(1) Acid "A" to base plate number when coupler

MOTOR FRAME SIZE
184U 213U

820-090 820-109

840-004 840-005
N/A N
900-193 900-206
14-101 14-101

N/A N
14-102 14-102

10-221 10-221

N N
10-238 10-238

10-230 10-230

13-100 13-100

820-796 820-796

10400 10400

900-512 900-513

uard is to De used.

(NEMA STO.) ’U’
215U 254U

820-109 820-109

840-006 840-041

N/A N/A

900-206 900-195

14-101 N/A

N/A 14-100

14-102 14-102

10-221 N/A

N/A 10-209

10-238 10-238

10-230 N/A
13-100 13-100

820-796 820-796

10400 10400

900-513 900-514

256U

820 109

840-040

N/A

900-195

N/A 3/8

14-100 7/16

14-102
N/A

1/2

REMARKS

900-514

3/8 16 x 11/4

10-209 7/16 14 x 11/2

10-238 1/2 13 x 1-5/8

N/A 3/8-16x

13-100 1/4 x 1/4 x

820-796

10400 1/4 20 x 3/8



NUMBER

IS 300-3-1
MAINTENANCE

Plant ID. No. 001-359

C1-GENERAL

Before undertaking any service work on the pump, read
these instructions carefully to be readily prepared for the

job. For your convenience TACO encloses with these in-

structions a list of replacement parts for each pump. Order

parts required for maintenance work by listing item num-

ber, number required, description, and part number. Be-
fore taking pump apart, flange gaskets for pipe connections

and a pump gasket kit should be available.

A step by step procedure of the most common main-

tenance jobs is given below. Follow it on the exploded
views in the replacement parts list. In the description and

on the drawings all parts are referred to by item numbers.
To start any maintenance work stop pump and close suc-

tion and discharge lines. To gain access to internal parts of

pump remove flanged nipple (spool piece) that has been

provided on suction side of the pump.

If no freely removable piece is provided on suction side

of pump, you can service the pump by disconnecting
both suction and discharge flanges and removing the
frame hold down bolts. The whole pump can now be
moved for convenient servicing.

C2-REPLACING IMPELLER
Required replacement parts

Item No. 6 Impeller
Item No. 3 Suction Cover "0" Ring
1 Pair of Pipe flange gaskets

DISASSEMBLY

Disconnect suction cover (1) by removing suction

cover bolts (2).
Remove impeller bolt ( 4 with a socket or offset box

wrench. Bolt has right hand thread. Place wrench over

bolt head, hold wrench handle horizontally and hit

handle end sharply with a plastic hammer. This should
loosen bolt ( Fig. 2 )" If this method is unsuccessful hold
exposed section ofmotor shaft with a pipe wrench.

Remove Belleville Washer ( 66 ), impeller washer ( 5 )
and impeller spacer (18) (where used) together with

impeller bolt (4).
Pull out impeller ( 6 and impeller key 7 ). The use

of a wheel puller may be helpful in removing the impel-
ler. If no wheel puller is available, insert impeller bolt

(4) in shaft 42 and bringbthead down on it. Hold

a drift against the bolt head and hit it 2 or 3 times

sharply with a hammer. This will normally loosen im-

peller from.shaft ( Fig g). Next insert two screwdrivers,

one on each side in tee grooving of the impeller wear

rings and pry out, taking care not to damage the wear

rings (Fig. 4)" If any burrs develop smooth out with

emery cloth.

TACO "LP" SERIES
BALL & SLEEVE BEARING BASEMOUNTED

AND CLOSE COUPLED

EFFECTIVE: 2/1/73
SUPERSEDES: IS 300-3-1

dtd. 3/31/68

AND SERVICING

Fig. Disassembly

Reassembly

Fig. 2-Removing and Replacing Impeller Bolt

Ficj. 3--Hiffincj on Drift--Impeller Bolt

Fiq. 4 Prying Ou+ of Impeller



MAINTENANCE AND SERVICING

C2-REPLACING IMPELLER-Continued

REASSEMBLY
Clean shaft end ( 42 ) and key slot. Applysome grease

or oil and insert key in key way.
Apply grease to wear rings on both sides of replace-

ment impeller ( 6 ) and slide over shaft end.
Apply grease or oil to the threads ofimpeller bolt (4),

slide Belleville washer (66), impeller washer (5) and
spacer (18) (where used) over it. Insert bolt (4) into
shaft (42) and tighten firmly down by hitting sharply
with a hammer on wrench handle end ( Fig. 21.
Replace suction cover "O" ring (3) on suction cover

(1).
Reassemble suction eover (1) to casing (8) and

tighten cover bolts ( 2 ) evenly.

C3-REPLACING SEAL
Required replacement parts

Item No. 29 Waterseal
Item No. 90 Gasket Kit
Item No. 9 Impeller Spacer (f badly worn )
Item No. 35 Sleeve (if badly worn )
1 pair of Pipe flange gaskets
Item No. 26 Cooling jacket 0 ring

( where applicable )
Item No. 33 Casing O"ring (where applicable )

It is difficult to determine which concealed parts are
worn so it is recommended that if the pump has been
in operation for some length of time that these concealed
parts ( item 9 & item 35 ) are also available before dis-
mantling pump.

DISASSEMBLY
Follow disassembling steps of impeller replacement,

paragraph C 2. Disconnect (where applicable )cooling
jacket ( 27 ) pipe connections. Remove seal retainer cap
bolts (30) with a ratchet type socket wrench. On larger
models a 12 point box wrench may also be used. Tap
seal retainer cap (32) to loosen it and slide it back
on the shaft.
Remove casing (8) from frame (15) by taking cas-

ing bolts ( 16 ) out. Cooling jacket ( 27 ) (where used )
will slide out with casing (8). Pry cooling jacket (27)
off casing (8) by inserting screwlrivers in the casing
O" ring (33) slot. Slide impeller spacer (9), sleeve
(35) with waterseal (29) on it, sleeve gasket (67)
and seal retainer cap ( 32 ) off the shaft ( 42 ).
Remove spring retainer ring and spring of the seal

from sleeve (35). To remove rotating seal part from
sleeve, place sleeve (35) chamfered side down on a
horizontal surface, slide seal retainer cap ( 32 ) over top
of sleeve (35) and push down with both hands
(Fig. 5).
Remove stationary seal seat from seal retainer cap
(32). cap 32 ).
Discard old sea] parts (29), sleeve gasket (67) and

paper cap gasket (28). Discard also impeller spacer
( 9 ) and sleeve ( 35 ) if badly worn. Where cooling
jacket is used, replace casing--and cooling jacket "O"
rings ( 26,33 ).

REASSEMBLY
Clean, if necessary, with fine emery cloth, exposed

shaft end ( 42 ), sleeve ( 35 ), impeller spacer ( 9 ) and
seal retainer cap (32). Clean also portions of casing
(8) which came in contact with seal (29) and throttle
bushing ( 10 ) which is pressed into casing.

Place new seal seat in seal retainer cap (32). For ease
of assembly, wet O.D. of seat with water. Hold the
seal retainer cap (32) with both hands and pressdown
on the seat with thumbs. Push alternately left and
right hand side (Fig.6). Another method of placing
the seat is to put the cardboard disc of the seal pack-
aging on the top of the seal seat and then push down
on it with a hammer handle (Fig.7). After the seat is
placed on the seal retainer cap (32), check on the
back side to see that the seal seat is properly seated
against the seal retainer cap shoulder.

A ply grease or
(42). lide some oil to exposed shaft end

sleeve gasket (67) and sleeve (35) over
shaft. Chamfered side of sleeve should point towardimpeller end (Fig.8). Place cap gasket (28) on seat
retainer cap (32) and accurately line up bolt holes.Two drops of oil or grease on the contact face of thecap and asket will hold these parts temporarily to-gether. Slide seal retainer cap (32) with seal seat andcap gasket (28) over the sleeve (35) as far as it will go.Be careful not to damage seal seat.
Wet I.D. of rotating seal part (29 rubber) with water.Slide it, carbon washer facing seal seat, over sleeve.(35) Push seal (29) all the way back until it gentlytouches the seat. Slide the seal spring over the sleevefollowed by the spring retainer ring with the raised
portion toward the spring (Fig.8),
Clean--where applicable--cooling" jacket (27) and

replace "0" rings (26 & 33 ). Piace cooling jacket over
back of casing ( 8 ).
Assemble casing (8) to frame ( 15 ) and firmly tighten

casing bolts ( 16 ) alternately.

Rg. 5-- PRESSING SEAL OFF SLEEVE

Rg. 6-- PRESSING IN SEAL SEAT

Fig. 7--PRESSING IN SEAL SEAT
WITH HAMMER HANDLE



MAINTENANCE AND SERVICING

Ceramic Rotating Spring
Seat

C3-REPLACING SEAL-Continued PUMP SIZE NO. OF RINGS RING SIZE

Place impeller spacer (9) on shaft (42) it will fit
the space between throttle bushing (10) and shaft.
Next follow reassembly directions for impeller.
Before reassembling suction cover (1) insert the two

side cap bolts (30) through seal retainer cap (32)
and cap gasket (28) and slide them towards rear end
of casing (8) (Fig. 9 ). Start bolts in threaded holes
and take up cap evenly by turning bolt ( 30 ) alternately
on each side. Do this operation very carefully in order
not to break seal. When cap reaches casing
(8) insert also top and bottom bolt (30) and tighten
all four alternately and evenly.
Reconnect ( where applicable cooling jacket ( 27 )

pipe connections.

1-5, -6, ,-5
/2-6, /2-8, 2-5,2-6

21/2-5, 2/2-6, 3-5, 3-6

I.D.O.D. Thickness

’"x "x/

2-8, 2/z-8, 2-I0, 3-8 5 l,&"x2" x
4-6

3-10, 4-8, 4-10, 4-12, 5-8 6
5-10, 5-12, 6-10

6-12 5 2" x 3" x /"

Fig. 9 Reassembling Seal Ret. Cap

C4-REPLACING PACKING
Remove packing gland nuts (24) and slide gland
23 back as far as it will go.
Remove all old packing rings (20) with a flexible

packing hook or one made from a piano wire with a

short sharp hook.
Replace with graphite impregnated asbestos rings by

a reliable packing manufacturer. Packing ring sizes
are as follows

Solid rings should be split diagonally on one side.
If a length of spiral packing is used, rings should be
cut to ID’s as shown above. Butts at joints should be
made diagonally.
After rings (20) are ready to use, open first ring

sufficiently to place around shaft (42) with opening at
bottom and push into stuffing box chamber with the
packing gland (23). Next, pull gland (23) back and
insert next ring (20) with opening on top and again
push into place with gland (23). Repeat-ff’ operation.
alternating cuts in rings for the required number.

Slide gland ( 23 ) squarely up to the last packing ring
( 20 ) and hand tighten nuts ( 24 ) ( Do not use a wrench
at this time ). Open discharge and suction valves. If
packing does not leak or leaks slightly, pump may be
started. If packing leaks excessively, tighten nuts (24)
with a short wrench one or two turns, before starting
pump. Permit more than normal (1 to 3 drops, per
minute ) leakage while pump is running for approxi-
mately 30 to 60 minutes. During this running in period,
take up on the nuts (24) equally about one half ( 1/2 )
turn every five (5) minutes or so until at the end of
the period you are getting a normal leak of 1 to 3
drops per minute. While pulling up on the nuts (24),
make certain the gland (23) is being pulled up evenly.



INSTALLATION OF EXTERNAL CIRCULATION TUBE

IMPORTANT
Before filling system with water, assemble external circulation
tuba fo pump csing as follows:

I. Screw nut into body until hand fight.
2. With a wrench continue tightening for about one and one-

half full additional turns. (It is not necessary to tighten nut
all the way down)

INSTALLATION OF PUROCELL FILTER

IMPORTANT
I. Affach Filter to the pump loosening the top bolt on the

frame and casing and slip ket under bolt and tighten.
2. If Recirculafing llne is installed remove from frame and

insert fhls end into inlet of Filter.

3. AHach line from outlet of the filter to seal retainer cap.

TACO, INC.
1160 Cranston Street, Cranston, Rhode Island 02920 Printed in U.S.A.



NUMBER

300PL3
Effective: December 1,1976
Supersedes: 300PL3, 7/30/75

FOR FOLLOWING MODEL NUMBERS:

BMorCC: 2-8 211/2-8 21/2-10 3-8 & 4-6
BM or CC: 2008 2010 2012 2508 2510 3008 & 4006
SB or BB: 2008 2010 2012 2508 2510 3008 & 4006

WHEN SELECTING AND ORDERING PARTS, ALWAYS REFER TO SERIAL NUMBER ON NAME PLATE
Exampie

p. ACTUAL IMPELLER DIAMETER FRAME SIZE 8 STYLE p. 2

2-8-7.9 B1B1

OR

2008-7.9 B6B1

p. 2 FRAME SIZE & STYLE SEAL OR PACKING DESIGN p. 3

2 3 4 66 6 17 8 2-

BASIC PARTS FILTER KIT (900-1)
Repl. Cartridge for above (900-439)
Filter Cap Gasket (900-783)

All items above not shown on this sheet.

Item No. DESCRIPTIONNo. Reqd,

Suction Cover (1)

2 8 Suction Cover Bolts

3 Suction Cover ’O’ Ring

4 Impeller Bolt (SS)

5 Impeller Washer

6 Impeller (1)

7 Impeller Key (SS)

8 Casing (1) (2)

16 4 Casing Bolt

17 Drain Plug

34 Slinger Ring (3)

34 Slinger Ring (4)

PART NO. PER PUMP SIZE

66 Belleville Washer

222 Fitting

275 2 Fitting

276 Tube

2-8
2008

920-003

10-216

912-005

10-257A

926-004

920-002

13-104A

920-001

10-201

16-102

900-040

900-044

900-053

900-566

900-798

900-728

(1) Add "B" after No. for Bronze.
(2) Throttle Bushing (Item 10), found in Seal Section, must

2 10 2 12
2010 2012

883-003 884-003

10-211 10-211

862-005 868-004

10-259A 10-259A

926-004 926-004

883-002 884-002

13-105A 13-105A

883.001 884-001

10-201 10-201

16-104 16-104

N/A N/A

900-044 900-044

900-053 900.053

900-566 900-566

900-798 900-798

900-728 900-728

be ordered with each casing.

2 -8 2 -10
2508 2510

928-003 922-003

10-216 10-211

912-005 862-005

10-257A 10-257A

926-004 926-004
928-002 922-002

13-104A 13-104A

928-001 922-001

10-201 10-201

16-102 16-102

900-040 900-040

900-044 900-044

900-053 900-053

900-566 900-566

900-798 900-798

900-728 900-728

3) For Close Coupled Only.
4) For Base Mounted Only.

3-8
3008

93403

10-216

912-005

10-257A

926-004

934-005

13-104A

934-001

10-201

16-102

900.040

900-044

900-053

900-566

900-798

900-728

4-6
4006

938-003

10-230

918-005

1057A

926-004

938-002

13-104A

938-001

10-201

16-102

900-040

900-044

900-053

900-566

900-798

900-728

TACO, Inc., 1160 Cranston Street, Cranston, Rhode Island 02920 U.S.A. Tel: (401) 942-8000 Telex: 92-7627

Taco Heaters of Canada. Ltd. 3090 Lenworth Drive, Mississauga, Ontario Tel: (416) 625-2160 Telex: 06-961179



FRAME SIZE & STYLE 0000-00-X._X00

B1

B2

B3

BALL BEA(RING DESIGN:

SLEEVE BEARING DESIGN:

SLEEVE BEARING DESIGN:

Update pump with 840-124RP Complete Frame Assembly. Please furnish all
nameplate data to insure proper updated nameplate.

Update pump with 840-110RP Complete Frame Assembly. Please furnish all
nameplate data to insure proper updated nameplate.

Same as B2 design.

B5 BALL BEARING DESIGN:

29O 52 59 182 42 63

15 29O

Item No. No. Req. D E S C R P T O N PART NO. REMARKS
74 Frame Assembly (complete) 840-124RP

15 Frame 840-111

42 Shaft 840-113 Add SS for Stainless Steel
50 Bearing Plate Gasket 840-123
52 4 Bearing Plate Bolt 10-230 3/8 16 x

59 2 Drain Plug 16-111C 1/8 NPT Brass
63 Ball Bearing 840-114
82 Ball Bearing 840-071

191 Retainer Ring 15-105

289 Bearing Cover Plate Assembly 840-120
290 2 15-200Lubrication Fitting

B6 SLEEVE BEARING DESIGN:
86 50 14 84 59

Item No. No. Req. D E S C R P T O N PART NO. REMARKS
74 Frame Assembly (complete) 840-110RP

14 Pipe Plug 16-102 3/8 NPT Steel

42 Shaft 820-048 Add SS for Stainless Steel

44 Cone Point Set Screw 10-310 5/16 18 x 3/8 Steel

45 Cup Point Set Screw 10-301 5/16 18 x 5/16 Steel

46 Thrust Collar 820J,23

50 Bearing Plate Gasket 840-123

54 Oil Seal 840-129

59 Drain Plug 16-111C 1/8 NPT Brass
84 Ftame Sub Assembly 840-126
85 2 Thrust Washers 820-052

86 Bearing Sub Assembly 840-069



SEAL OR PACKING DESIGN 0000-00-00X_0

MECHANICAL SEAL

9 7[ 10 29 32303567

PACKING

TYPE B STANDARD. TYPE D HI-TEMP. TYPE P PACKED. TYPE E CERAMIC.

Item

3

9

10

20

21

22

23

24

28

29

91

30

32

35

67

No.
Reqd.

2

2

4

DESCRIPTION
SEAL OR PACKING DESIGN

REMARKS
Type ’B’ Type ’D’ Type ’P’

’O’ R,ing See Page

repeller Spacer 900-026 900-026 Not Used

Throttle Bushing 920-016 920-016 920-008

Packing Set 900-241

Studs 900-029

Filler Ring (Not shown) Not Used Not Used 900-030

Gland 920-015 Add "B" after No. for Bronze

Hex Nuts 12-129 3/8 16

Retainer Cap Gasket 920-014 920-014

Water Seal (1) 900-024 900-087

WATER SEAL KIT (1) 830-128BRP 840-128DRP Not Used Includes Items 28, 29, 35&67

Retainer Cap Bolts 10-208 10-208 3/8 16 x 7/8

Seal Retainer Cap 920-020 920-020

Sleeve 900-027B 900-027B 920-006

Sleeve Gasket 920-007 920-007 920-007
(1) For Ceramic Seal, order 900-215 or 840-128 ERP Kit.

CLOSE COUPLED (CC) FRAMES B4

15 13

NEMA NEMA ITEM 13 ITEM 13 ITEM 15
FRAME FRAME FR. BOLT FRAME BOLT PUMP
Size "T" Size "U" Part No. Size FRAME

48 10-223 (4) 1/2 13 11/4 920-004

56 10-223 (4) 1/2 13 x 11/4 920-004

143 182 10-223 (4) 1/2 13 x 11/, 920-004

145 184 10-223 (4) 1/2 13 x 1’/; 920-004

182 213 10-223 (4) 1/2 13 x 11/4 928004

184 215 10-223 (4) 1/2 13 1’/, 928-004

213 254 10-223 (4) 1/2 13 11/4 928-004

215 256 10-223 (4) 1/2 13 11/4 928-004

254 285 10-223 (4) 1/2 13 11/4 928-004T
900-126U

256 286 10-223 (4) 1/2 13 11/4 928-004T
900 126U

284 10-223 (4) 1/2 13 11/4 900-126



MOTOR PARTS NOT PART OF SERIAL NUMBER
-Motor Frame Sizes Must be Specified When Ordering Parts Shown Below-

Item No.
No. Reqd.

65

77 2

78 2

56

38 4

38 4

38 4

62 4

13 4

13 4

13 4

13 4

61 4

61 4

79 4

55

47

48 4

111

(1) Add "A"

MOTOR FRAME SIZE (NEMA STD.) "T"
DESCRIPTION

I43-145T 182T 184T 213T 215T 254T 256T 284T

Base Plate(1) 820-090 820-090 820-090 820-109 820-109 820-109 820-109 820-790
Spacer 840-098 840-003 840-004 840-005 840-006 840-041 840-040 N/A
Frame Spacer N/A N/A N/A N/A N/A N/A N/A 840-106
Coupler 900-193 900-206 900-206 900-195 900-195 900-197 900-197 900-538
Mtr. Lck. Wshr. 14-104 N/A N/A N/A N/A N/A N/A N/A
Mtr. Lck. Wshr. N/A 14-101 14-101 14-101 14-101 N/A N/A N/A
Mtr, Lck. Wshr. N/A N/A N/A N/A N/A 14-100 14-100 14-100
Frm. Lck. Wshr 14-102 14-102 14-102 i14-102 14-102 14-102 14-102 14-102
Mtr. Hx, Hd. Bit. 10-254 N/A N/A ’N/A N/A N/A N/A N/A
Mtr. Hx. Hd. Bit N/A 10-221 10-221 10-221 10-221 N/A N/A N/A

Mtr. Hx. Hd. Bit. N/A N/A N/A N/A N/A 10-209 N/A N/A
Mtr. Hx. Hd, Bit, N/A N/A N/A N/A N/A N/A 10-202 10-202
Fr. Hex. Hd. Bit. 10-238 10-238 10-238 10-238 10-238 10-238 10-238 N/A
Fr. Hex, Hd. Bit. N/A N/A N/A N/A N/A N/A N/A 10-217
Spr, Hx, Hd. Bit. 10-230 10-230 10-230 10-230 10-230 N/A N/A N/A
Coupler Key 13-100 13-100 13-100 13-100 13-100 13-100 13-100 13-100
!Coupler Guard 820-796 820-796 820-796 820-796 820-796 820-796 820-796 820-796
CG. RdHd. Scw. 10400 10-400 10-400 10-400 10-400 10-400 10-400 10-400
Coup. Insert 900-512 900-512 900-512 900-513 900-513 900-514 900-514 900-515
to base plate number when coupler guard is to be used.

REMARKS
284TS 286TS

820-790 820-790

N/A N/A

840-106 840-106
900-197 900-199
N/A N/A 5/16

N/A N/A 3/8

14-100 14-100 7/16

14-102 14-102 1/2

N/A N/A 5/16-18x11/4

N/A N/A 3/8- 16x11/4

N/A N/A 7/16-14x11/2

10-202 10-202 7/16-14x11/4

N/A N/A 1/2-13x 1-5/8

10-217 10-217 /2-13x21/2

N/A N/A 3/8-16xl

13-100 13-100 1/4x1/4x 11/2

820-796 820-796

10-400 10400 1/4-20 x 3/8

900-514 900-515

Item No.
No. Reqd.

65

77 2

78 2

56

38 4

38 4

62 4

13 4

13 4

61 4

79 4

55

47

48 4

111

(].} Add

DESCRIPTION
182U

MOTOR FRAME SIZE (NEMA STD.) ’U’
REMARKS

"A" to base plate number when coupler

184U 213U 215U 254U 25SU

Base Plate 820-090 820-090 820-109 820-109 820-109 820-109
Spacer 840-003 840-004 840-005 840-006 840-041 840-040
Frame Spacer N/A N/A N/A N/A N/A N/A
Coupler 900-193 900-193 900-206 900-206 900-195 900-195
Motor Lock Wshr. 14-101 14-101 14-101 14-101 N/A N/A 3/8
Motor Lock Wshr. N/A N/A N/A N/A 14-100 14-100 7/16
Frame Lock Wshr. 14-102 14-102 14-102 14-102 14-102 14-102 1/2
Mtr, Hx. Hd. Bolt 10-221 10-221 10-221 10-221 N/A N/A 3/8 16 x 11/4

Mtr. Hx. Hd. Bolt N/A N/A N/A N/A 10-209 10-209 7/16 14 x 11/=

Frm. Hx, Hd. Bolt 10-238 10-238 10-238 10-238 10-238 10-238 1/2 13 x 1-5/8
Spcr. Hx. Hd, Bolt 10-230 10-230 10-230 t0-230 N/A N/A 3/8 16 x
Coupler Key 13-100 13-100 13-100 13-100 13-100 13-100 1/4 1/4 x 11/

Coupler Guard 820-796 820-796 820-796 820-796 820-796 820-796
C.G. Rd. Hd. Scrw. 10400 10400 10400 10400 10400 10400 1/4 20 x 3/8
Coupler Insert 900-512 900-512 900-513 900-513 900-514 900-514

uard is to be used.



CORPORATION

Fluids Control Division
EASTERN MIDLAND WEINMAN
100 Skiff Street Hamden, Connecticut 06514
TEL. (203) 248-3841 TELEX 963425

Section No. 900
Page 501
August 1, 1973

WEINMAN
REPAIR PARTS LIST

TYPES "ACV & AEV" VERTICAL CONDENSATE UNIT
CAST IRON RECEIVERS

(With Type 6 Mechanical Shaft Seal)

26 28 175 172

Material of
Item Construction

No. Name (St’d Fitted)

CASING CAST IRON
2 IMPELLER BRONZE

II CASING COVER CAST IRON
*26 IMPELLER SCREW STAINLESS
*28 IMPELLER SCREW WASHER STAINLESS
*32 IMPELLER KEY STAINLESS
40 DEFLECTOR (Liquid) NEOPRENE

" *65 MECHANICAL SHAFT SEAL (Stationary Element) CERAMIC
*73 CASING GASKET ASBESTOS

" *80 MECHANICAL SHAFT SEAL (Rotating Element) CARBON

Material of
Item Construction
No. Name (St’d Fitted)

127 SEAL VENT PIPING COPPER
172 RECEIVER CAST IRON

"173 RECEIVER GASKET RUBBER
174 FLOAT SWITCH Sq. D.
174A MECHANICAL ALTERNATOR Sq. D. K)38

175 FLOAT (Float Switch) COPPER
175A FLOAT (Alternator) COPPER
176 FLOAT SWITCH GASKET RUBBER
190 WATER GAUGE BRASS
191 MAKE-UP VALVE (When Specified) McDon,ell #101

FOR DOMESTIC SERVICE WE RECOMMEND THESE PARTS BE CARRIED IN STOCK AS SPARES.

t FURNISHED ONLY IN PAIRS AS COMPLETE UNIT.

WHEN WRITING THE FACTORY REGARDING YOUR PUMP-ALWAYS INCLUDE SERIAL NUMBER
Supersedes Section No. 900, Page 501

Dated January 1972



Section No. 900
Page 502
January 197Z

Fluids Control Division
EASTERN MIDLAND WEINMAN
100 Skiff Street Hemden, Connecticut 06514
TEL, (203) 248-3841 TELEX 963425

WEINMAN
REPAIR PARTS LIST

TYPES "ACV & AEV" VERTICAL CONDENSATE UNIT
CAST IRON RECEIVERS

(With Type 21 Mechanical Shaft Seal)

191

176

65 40 4

28 26 32 172

Item
No:

*2
"14
*26
*28
*32
,0

# *65
*73

% "80

Material of
Construction

Name (St’d Fitted)

CASING CAST IRON
IMPELLER BRONZE
SHAFT SLEEVE BRONZE
IMPELLER SCREW STAINLESS
IMPELLER SCREW WASHER STAINLESS
IMPELLER KEY STAINLESS
DEFLECTOR (Liquid) NEOPRENE
MECHANICAL SHAFT SEAL (Stationary Element) CERAMIC
CASING GASKET ASBESTOS
MECHANICAL SHAFT SEAL (Rotating Element) CARBON

Material of
Item Construction
No. Name (St’d Fitted)

127 SEAL VENT PIPING COPPER
172 RECEIVER CAST IRON

"173 RECEIVER GASKET RUBBER
174 FLOAT SWITCH Sq. D. #9037
174A MECHANICAL ALTERNATOR Sq. D. #9038
175 FLOAT (Float Switch) COPPER
175A FLOAT (Alternator) COPPER
176 FLOAT SWITCH GASKET RUBBER
190 WATER GAUGE BRASS
191 MAKE-UP VALVE (When Specified) McDonnell #101

FOR DOMESTIC SERVICE WE RECOMMEND THESE PARTS BE CARRIED IN STOCK AS SPARES.

"" FURNISHED ONLY IN PAIRS AS COMPLETE UNIT.

WNEN WRITING THE FACTORY REGARDING YOUR PUMP-ALWAYS INCLUDE SERIAL NUMBER
Supersedes March 26, 1962 lue



IE]I[ company
290 Spruce Street Columbus, Ohio 43215 (6t4) 221-6351

Section No. 900
Page 505
5anuar 1972

REPAIR PARTS LIST
TYPES "6 ADV & 6 AFV" VERTICAL CONDENSATE UNIT

CAST IRON RECEIVERS
(With Type 21 Mechanical Shaft Seal)

4O

II

73

/
28 26 172

Material of
Item Construction

No. Name (St’d Fitted)

CASING CAST IRON
2 IMPELLER BRONZE

11 CASING COVER CAST IRON
"14 SHAFT SLEEVE BRONZE
*26 IMPELLER SCREW STAINLESS
*28 IMPELLER SCREW WASHER STAINLESS
*32 IMPELLER KEY STAINLESS
40 DEFLECTOR (Liquid) NEOPRENE

*65 MECHANICAL SHAFT SEAL (Stationary Element) CERAMIC
*73 CASING GASKET ASBESTOS

"" *80 MECHANICAL SHAFT SEAL (Rotating Element) CARBON

Material of
Item Construction
No. Name (St’d Fitted)

127 SEAL VENT PIPING COPPER
172 RECEIVER CAST IRON

"173 RECEIVER GASKET RUBBER
174 FLOAT SWITCH Sq. D. #9037
174A MECHANICAL ALTERNATOR Sq. D. #9038
175 FLOAT (Float Switch) COPPER
175A FLOAT (Alternator) COPPER
176 FLOAT SWITCH GASKET RUBBER
190 WATER GAUGE BRASS
191 MAKE-UP VALVE (When Specified) McDonnell #101

FOR DOMESTIC SERVICE WE RECOMMEND THESE PARTS BE CARRIED IN STOCK AS SPARES.

" FURNISHED ONLY IN PAIRS AS COMPLETE UNIT.

WHEN WRITING THE FACTORY REGARDING YOUR PUMP- ALWAYS INCLUDE SERIAL NUMBER

Supersedes March 26, 1962 lue





INSTRUCTION SHEET
HUMBER

IS-200-1-1
HEAT EXCHANGERS

mmmmmmmmmmmmmn-mmmnmm
Effective: March 15, 1965
Supersedes: NEW

INSTALLATION

Allow sufficient clearance for removal of tube bundle.
After initial start and run at operating temperatures and pressures, shut down
and tighten head bolts.
Make certain that tubing is full of water before introducing steam or hot water
into shell, otherwise flashing or noise may occur.

CLEANING

Shell and tube bundle should be flushed out periodically. If cleaning is necessary,
remove head and bundle to clean inside of shell and outside of tubes. Replace gaskets
if necessary.

If unit is installed in a hard water area, inside of tubing can be cleaned as follows:
1. Break water connections and plug bottom opening.
2. Fill the tubes with a solution of 1 part muriatic acid to 10 parts of water

and allow to stand for 2 hours.
CAUTION: A longer period may cause damage to the copper tubing.

3. Drain off and flush thoroughly with clean water.
4. Re-Assemble unit.

NOTE

Commercially available cleaners may also be used.

REPLACEMENT PARTS

When ordering Replacement Parts specify complete model number from nameplate.

Normally, the only Replacement Parts required would be:

1 Tube Bundle
1 Set of Gaskets

Replacement Heads are also available if required.

Taco Heaters of Canada, Ltd.
3090 Lenwodh Drive
Cooksville, Ontario

T A C O, IN C. 1160 Cranston Street, Cranston, Rhode Island 02920
Printed In U.S.A.





NUMBER Effective: 12/1/76
Supersedes: 100-PL-15 and
300-1PL-1, both dated 2/11/74

121 """ 138 PUMPS
1600 SERIES PUMPS

IMPORTANT: When ordering, a/wa’s specify
part number, part name, and complete mode/

number ofpump.

CARTRIDGE DESIGN PUMPS

121 138 SERIES PUMPS

1600 SERIES PUMPS

Taco, Incorporated 1160 Cranston Street, Cranston, P.hode Island 02920 Telephone [401} 942-8000 Telex: 92-7627

Taco Heaters of Cnada, Ltd. 3090 Lenworth Drive, Missssauga, Ontario Telephone [416] 625-2160 Telex: 06-961179



REPLACEMENT PARTS FOR (-9) AND SERIAL NUMBER CARTRIDGE DESIGN PUMPS

(-9)

1600C ---4.25 C N
SERIAL NUMBER CODE

FLANGE TYPE
MOTOR FRAME SIZE

WATER SEAL
BRACKET DESIGN

MATERIAL OF CONSTRUCTION
MATERIAL OF CONSTRUCTION

X 0 0 0 0
A CAST IRON PUMP AND IMPELLER
B ALL BRONZE PUMP AND IMPELLER
C CAST IRON PUMP AND BRONZE IMPELLER

BRACKET DESIGN

0 X 0 0 0
ALL CURRENT STYLE PUMPS

WATER SEAL TYPE, ITEM #29

0 0 X O 0
N 1600- 170RP NI-RESIST
H 1600- 170HRP TUNGSTEN CARBIDE
E 1600- 170ERPCERAMIC

ITEM #8 REPLACEMENT BODY

PUMP MOD. NO. CAST IRON BRONZE

121
122
131,32,33 & 381
1600,10,111
1602,16042
1612,14,15
1616,18,19
1620,22,24
1630,1632
1634,1635
1636,1638
1640,1641

121 018RP

133- 150RP
1610- 001RP

N/A
1614- 001RP
1618- 004RP
1634 001RP

1640- O02RP

121 018BRP

133- 150BRP
1610 001BRP

N/A
1614 001BRP
1618- 004BRP
1634 001BRP

1640- 0028RP

ITEM #15 REPLACEMENT BRACKET

PUMP MOD. NO. MOTOR FRAME SIZE (48)

121,122
1600,10,11
1602,1604
1612,20,30
131,132,1615
133,138
1614,22,24

CAST IRON

1600- 155RP

1600- 175RP

BRONZE

1600- 156RP

1600- 176BRP

MOTOR FRAME SIZE*

O O O X O
48 FRAME (1/4, 1/3, 1/2 HP)

2 56 FRAME (3/4, 1 HP)
3 56 FRAME (1V,&2HP)
4 56 FRAME (3HP)
*Refer to standard motors only. See nameplate for other motors.

FLANGE TYPE

0 0 0 0 X
N NPT (STANDARD)
D DIN (EXPORT)

ITEM #’36 REPLACEMENT FLANGE SET

CAST IRON BRONZE

1600- 033RP
1600- 034RP

1600- 031RP

1600- 032RP

1600- 174RP

1600- 033BRP
1600 034BRP

1600- 031BRP

1600 032BRP

1600- 174BRP

MOTOR FRAME SIZE

CAST IRON

1624 023RP
1624- 023RP

BRONZE

1624- 024RP
1624 024RP

ITEM #161
GASKET KIT



ITEM #15 REPLACEMENT BRACKET (CONT.)
PUMP MOD. NO. MOTOR FRAME SIZE (48)

632,34,35
635
1616,19,36
1619
1638,40,41

CAST IRON

1600-175RP

BRONZE

1600- 176RP

MOTOR FRAME SIZE (56)

CAST IRON

1604 023R P
1604- 025RP

1604 023 R P
1604 025RP

BRONZE

1604 024R P
1604 026RP

1604 024R P
1604 026 R P

ITEM #161

GASKET KIT

1600- 050RP

1618- 006RP

ITEM #25

PUMP NO.

121,
131
132
133
138
1600
1610
1611"
1612
1614
1615"
1616

*When

122

1610- 019BRP
N/A

1612 019BRP
1614- 018BRP

N/A
1616 O02BRP

SAME
1611 001BRP
SAME
SAME
1615- 001BRP
SAME

ordering, please advise diameter of impeller.

REPLACEMENT IMPELLER ASSEMBLY

(-9) PUMPS CURRENT

121 142BRP SAME
131 075BRP 1630- 023BRP
132 063BRP 1630- 022BRP
133 075BRP 1632 022BRP
138 037BRP 1634 023BRP
1600- 079BRP 1610- 020BRP

PUMP NO. (-9) PUMPS CURRENT DIA.

1618
1619"
1620
1622
1624
1630
1632
1634
1635"
1636
1638
1640
1641"

1618- 001BRP
N/A

1620- 022BRP
1622- 020BRP
1624- 040BRP
1630 022B RP
1632 022BRP
1634- 023BRP

N/AS
1636- 001BRP
1638 001BRP
1640 001BRP

N/A

N/A
1619- 001BRP

N/A
N/A
N/A

SAME
SAME
SAME
1635 O01BRP
SAME
SAME

N/A
1641 001BRP

7.900
7.885
5.100
5.800
6.5OO
4.900
5.6OO
6.150
6.135
6.250
7.000
7.900
7.88

ITEM #31 REPLACEMENT MOTOR ASSEMBLY*

200/60/3 230/460/60/3HP 11516011 1151230160/

1/4 121 151RP N/A
1/3 131 143RP N/A
112 N/A 132 096RP

N/A 138- 119RP
rl N/A 1636- 013RP

*When ordering other than standard, refer to nameplate, then consult factory.

121 148RP
131 115RP
132 066RP
133- 140RP
138- 148RP
1636- 019RP
1638- 015RP
1640- 013RP

121 137RP
131 137RP
132 097RP
133- 134RP
138- 142RP
1636 010RP
1638 010RP
1640- 010RP

ITEM #34 SHAFT SLEEVE 1600- 205RP

ITEM #56 COUPLER 1624- 053RP

ITEM #!11 RUBBER INSERT 1624- 004RP

ITEM #1t1 RUBBER INSERT 1624-047RP

ITEM #269 CARTRIDGE ASSY. 1600- 160RP

All -9 and Serial Number Pumps.
All Inline Pumps.
All Pumps with 1/4 thru HP.
All Pumps with 1V2 thru 3 HP.
All -9 and Serial Number Pumps.

Note (1) When replacing Item #8 body on 131, 132, 133,138 and 160OC & 9, you must also order current style impeller.

Note (2) Body for the 1602 & 1604 are no longer available. Consult factory.



121, 122, 131,

REPLACEMENT PARTS FOR OLD STYLE PUMPS AND CIRCULATORS
132, 138, 1600, 1602, 1604, 1610, 1612, 1614, 1620, 1622,

1632 AND 1634

1624,

ITEM

ITEM

BODY

IMPELLER AND SHAFT ASSEMBLY

ITEM #29 SEAL KIT

ITEM #3! MOTOR ASSEMBLY

ITEM #36 FLANGE SET

ITEM #56 COUPLER

ITEM #!!! RUBBER INSERT

ITEM #16! GASKET KIT

Same as -9 and Serial Number Pumps.
No longer available. Must purchase Item#74 Modern-
ization Kit listed below.

Part No. 1600-055RP
Same as -9 and Serial Number Pumps.
Same as -9 and Serial Number Pumps.
Same as -9 and Serial Number Pumps.
Same as -9 and Serial Number Pumps.
Same as -9 and Serial Number Pumps.

ITEM #74 MODERNIZATION KIT*

PUMP NO. MOTOR FRAME SIZE (48)

121,122
131,132z
133,138
1600,1610
1602,16042
1612,16202
16302
1614,1622
1624,1632
1634

CAST IRON

121 154RP
131 144RP

121 154RP
131 144RP

BRONZE

122 002RP
132- 145RP

122-002RP
132-145RP

MOTOR FRAME SIZE (56)

CAST IRON

133- 147RP

133- 147RP

BRONZE

138- 153RP

138- 153RP

Note (1) When replacing 1/3 or 1/2 HP 56 Frame (old) motor with a new 48 Frame motor, adapter kit #1600 194RP must be ordered.

Note (2) Select modernization kit per motor frame size. Select impellers per selection chart on previous page.



for quality, effiolenoy, dependability...

EINM
CONDENSATE RETURN AND

BOILER FEED UNITS
TYPES ACV, ACKV, AEV, AEKV, ADV

N
and AI=V

m

INSTALLATION and OPERATING

INSTRUCTIONS
These instructions are important. Please read them thoroughly be-
fore installing your Weinman Unit. Quiet, trouble-free operation
depends on proper installation and operation procedure. By care-

fully following the procedure outlined you will insure top perform-
ance from your Weinman equipment over a long period of time.
Keep these instructions on hand for future reference, along with

the enclosed parts list which will be of help to you should you need
replacement parts.

CORPORATION

Fluids Control Division
EASTERN MIDLAND WEINMAN
100 Skiff Street Hamden, Connecticut 06514
TEL. (203) 248-3841 TELEX 963425

Section Nos. 900 and 910

m

m



How to Install, maintain and operate
WEINMAN Condensate Return and Boiler Feed Units

Your Weinman Condensate Return and Boiler Feed Units are precision designed
and built with quality materials and fine workmanship to warrant superior per-
formance under the toughest operating conditions. To insure continued success-
ful operation it is essential the following installation, maintenance and operation
instructions be followed in every detail.

INSTALLATION
STEP 1: Choose a clean, dry, well ventilated area in

which to install your unit. This not only assures
proper operation and increased service life, but
speeds maintenance.

STEP 2: Install the unit in a position that will permit
the condensate to flow by gravity into the re-

ceiver. This eliminates the possibility of the
return lines becoming moisture laden, thus pre-
venting the system from freeing itself of air.

STEP 3: After installation, be certain the unit is per-
fectly level. Shim it when necessary to level.

STEP 4: Connect the discharge piping carefully. Be
sure that it is supported independently to pre-
vent pipe strain from being transferred to the
pump casing. It’s good to install a union, gate
valve, and check valve in the discharge line.

STEP 5: Hook up the return piping making certain that
it slopes slightly toward condensate receiver.

STEP 6: Install the vent piping. Be sure it is open to the
atmosphere at all times.

WIRING
Check the motor nameplate for specific wiring require-
ments. For safe and proper operation, fuses installed in
the safety switches and all wiring must conform to recom-
mendations of the National Electrical Code.

PUMP ROTATION
Pump rotation is clockwise as you look down on the pump.
Single phase motors are wired so that they rotate clock-
wise automatically. Three phase motors, however, should
be checked carefully for proper rotation prior to opera-
tion. To do this:

1. Connect wiring leads to pump motor in the usual
manner.

2. Start the motor the first time by just touching the
starter button and then stopping the motor im-
mediately. When you do this check the pump shaft
for proper clockwise rotation.

3. If pump rotation is counter-clockwise, switch any
two of the motor wires to obtain proper rotation.

TYPICAL WIRING DIAGRAMS

FLOAT SWITCH

SINGLE PHASE
MANUAL STARTER

FTT q

When using manual
starter with three posi-
tion selector switch
(Hand-Off-Auto), connect
line L1 to "Hand" ter-
minal of switch, and
float switch in series to
"Auto" terminal and to
line L1.

SINGLE PHASE
MAGNETIC STARTER

When using magnetic
starter with three posi-
tion selector switch
(Hand-Off-Auto), connect
float switch to terminals
and 2.
For low voltage,

nect terminals 1‘1 to T2,
and T3 to T4.

For high voltage, con-
nect terminal T2 to T3.

THREE PHASE
MAGNETIC STARTER

----t- ’::

When using magnetic
starter with three posi-
tion selector switch
(Hand-Off-Auto), connect
float switch to terminals

and 2.

MECHANICAL ALTERNATOR

SINGLE PHASE MAGNETIC STARTER

netic starter with

’-’ ::---: ] three position selec-
tor switch (Hand-
Off-Auto), connect
alternator to termi-

-"’ -’,’ nals and 2.

connect terminals
1"1 to T2 and T3 to
T4.

connect terminal T2
to T3.

THREE PHASE MAGNETIC STARTER

When using mag-
netic starter with
three position selec-
tor switch (Hand-
Off-Auto), connect
alternator to termi-
nals and 2.



LUBRICATION
Under normal condensate service requirements, lubricate
motor bearings about once a year. WARNING EXCES-
SIVE GREASING DAMAGES BEARINGS JUST AS
QUICKLY AS INSUFFICIENT GREASING. It is es-

sential to use a good grade of grease. Any of the following
brands are acceptable for Weinman Pumps:

American Oil Company Amolith No. 2
Cities Service Oil Company Trojan H2
Humble Oil & Refining Company..Nebula EP No. 2
Shell Oil Company Alvania No. 2
Sinclair Refining Company Litholine 2
Texaco Inc Multifak 2
Union Oil Company UNOBA No. 2

OPERATION
Operation of Weinman Condensate Return and Boiler
Feed Units is simple and easy, if you observe these rules
in keeping them in proper condition.

New or repaired water systems must be flushed for
several days to eliminate all impurities and make
sure the entire system is clean. This simple precau-

tion will give you years more of maintenance-free
service.
Heating systems should be flushed thoroughly at
the start of each heating season for the same rea-

son.

To flush your Weinman Unit... remove the drain plug
at the receiver and drain the system water into the sewer.

If the system water remains dirty after flushing

operate it for several days, draining the water into the
sewer until it becomes clean.

DISASSEMBLY
Whenever it is necessary to repair the motor or replace
the mechanical seal, the pump can be removed from its
casing quickly and easily without disturbing the piping.

INSTALLING A NEW
MECHANICAL SEAL

CAUTION: This seal is a precision product and
should be handled accordingly. Be especially
careful not to scratch or chip the lapped seal-
ing faces of the washer and floating seat. If
reinstalling a used seal, both sealing faces
should be relapped.

INSTALLING STATIONARY ELEMENT
The seat must be seated securely in the seat ring with the
lapped face out. The unlapped face is marked and cor-

rectly assembled when shipped. Oil the seat ring with
light oil and seat it firmly and squarely. If this cannot be

CARDBOARD done with the fingers,
SHIPPING use a sleeve as shown

in Fig. 1, inserting the
cardboard shipping
disc between the sleeve
and the lapped face to
prevent scratching
sealing face.

RGURE

INSTALLINE ROTATINE ELEMENT
Oil shaft with light oil. Shaft should be clean and pol-
ished smooth. Slide seal body on shaft (washer end first)
and seat firmly. A sleeve as shown in Fig. 2 will facilitate
this operation and
prevent the rubber [EVE

driving ring from
pulling out of place
as the seal body is
slid along the shaft.
Assembly of im-
peller automati-
cally sets seal in
proper position. FIGURE 2

Make sure at all tines, and particularly before final as-

sembly, that beth sealing faces are absolutely clean. Seal-
ing faces should be oiled with clean, light oil.

NEVER RUN THE SEALING FACES DRY. The liquid being
handled insures proper lubrication unless other methods
of lubrication have been specified. In some cases a short
period of operation is required to clear up slight leakage.

REVERSING FLOAT POSITION WHEN
USING MECHANICAL ALTERNATOR

TYPES EG1, EG2.
Mount float in this

| position for vertical I1
J mounting, sump Op- ILl II

eration (Contacts III

JJ ,/ J[l close on liquid rise). )P:--* "
III I/11 .-_.,. EG4. Mount

f float in this

I!1 //]1 \ / \ pos tionfor
Ill ,i/ II / vertical
,.,// ].I-.1 / / ) mounting,

t-----=-----P-’ ( / / standard op-
/\ / eration (Con-

\ \ ,’ / tacts open on
qu d se).



PUMP TROUBLES AND THEIR CAUSES

A= Failure to Pump
1. No water in the receiver
2. Rotation in wrong direction
3. Speed too low
4. Return water too hot

5. Total head too high
Overloaded Driving Unit
1. Total head Loo low
2. Unit misalignment (check for piping

strains)

BOILER

/-- MOTOR

I__STARTER "" FLOAT SWITCH, CONTROLS PUMPS

L.L__( RETURN

ROM SYSTEM

PUMP CONTROLLER
8[ FUEL CUTOFF

l STARTER L-’-LL[ FLOAT SWITCH---
___-_--_= ’_

/-INLET
(MAKE-UP}

%"RETURN
FROM SYSTEM

MEMBER

Fluids Control Division LFE Canada, Ltd.
EASTERN MIDLAND WEINMAN 2738 Slough Street
100 Skiff Street Hamden, Connecticut 06514 Miasissauga, Ontario, Canada
TEL. (203) 248-3841 TELEX 963425 TEL. (416) 677ol 103

Printed in U.S.A.
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FOREWORD

Since 1885, Johnson Controls, Inc. has
pioneered the development of automatic
control systems to meet the exacting needs
of heating, ventilating and air conditioning
installations.

Your Johnson Control System is a precision
system carefully constructed and installed
to provide the highest degree of accuracy
possible. It is the result of the work of
highly skilled engineers and experienced
trade craftsmen. It has been installed for
you by Johnson Controls, Inc., a company
with nearly 100 years experience in all
phases of automatic control design, instal-
lation and service. Today’s Johnson build-
ing automation systems capabilities include
heating, ventilating and air conditioning
(HVAC) controls, Integrated Control Centers,
Energy Conservation Controls, lighting con-
trols, fire alarm, security, sound and com-
munications, clock systems, water treatment
and computerized automation systems.

There are certain suggestions which, if fol-
lowed, will protect your building, improve
operating efficiency, and add years of life
to your control and mechanical systems.
Careful regular maintenance is important if
you wish to obtain the best possible results
from your control system. Brief inspections
are outlined to help you prevent any serious
difficulties from occurring.

Many service calls result from insufficient
knowledge of the operation and limitations
of the control system and the heating, venti-
lating and air conditioning (HVAC) system.
The objective of this Operator’s Ilanual, in
conjunction with the "as-built" control
drawings and Product Directory(s), is to
help you better understand your system.
The control drawings show the control sys-
tem ".as-built" in your installation. The
Product Directory(s) gives you a general
description of the different type of controls
available from Johnson Controls, Inc. The
Operator’s Manual will give you specific in-
formation on the operation, maintenance and
adjustment of the various kinds of equipment.
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MAINTENANCE

Prior to performing any work on an electrical
apparatus, care must be taken to ensure that
the equipment is completely isolated. Elec-
tric and electronic equipment are compara-
tively maintenance free, however, for most
efficient operation, the following preventive
maintenance should be performed:

CONTROLLERS
Check and clean the circuit board and its
terminals periodically to prevent buildup of
dust and dirt.

VALVES

Control valves should be visually checked
monthly for leaks and sticking stems. Loss
of the valve’s ability to close tightly will
require inspection of valve seats and discs
for wear and system contaminant buildup.
Valve disassembly and repair may require

special tools. Contact your local Johnson
branch office for specific recommendations
and instructions.

Valve and VA-3200 Actuator

TC-4100 Temperature Controller

VALVE AND DAHPER ACTUATORS

The actuator shaft should be lubricated
periodically with high-temperature lubricant
which can be obtained through your local
Johnson office. On damper actuators, the
friction points in linkage should also be
lubricated with the same lubricant.

OPEN CONTACT DEVICES

Contacts on relays, switches and thermo-
stats that are exposed to the surrounding
atmosphere should be checked periodically
to prevent a buildup of dust and dirt. If an
excess of dust is allowed to collect on con-
tacts, arcing may occur which would cause
the contact surface to pit and corrode. The
result will be premature failure of the contact.

DA-3200 Actuato

KZ-4000 Relay

Never use a file or sandpaper to clean con-
tacts. This removes a special plating which
leads to pitting. Clean the contacts by any
of the following methods:

1) blow contacts clean with forced airstream

(CAUTION air must be clean and dry)

2) brush with soft brush

3) spray with contact cleaner
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PRIHARY CONTROLS
The following equipment and associated con-
trol should be checked periodically. They
should always be checked before extremely
cold weather and before starting up the air
handling system.
1. Hot water and steam supply
2. Chilled water (drained or protected with

anti-freeze)
3. All pumps, including hot water, chilled

water, condensate, etc.
4. Safety controls.

SECONDARY CONTROLS
On secondary systems, periodic checks
should be made to the following whenever
they are applicable to the individual system.
1. Outside air dampers
2. Preheat discharge temperature

3. Dew point temperature

4. Hot and cold duct temperature
5. Return air temperature

6. Humidity

7. Local safety controls, such as low limit,
high limit, and fire detectors.

HVAC SYSTEH

A control system cannot maintain proper
conditions within a building unless the
heating, ventilating, and air conditioning
system is functioning as designed. It is
therefore essential that the maintenance
recommended by the manufacturer of such
equipment be performed. By the same token,
a control system cannot function properly if
maintenance is not performed on it. In con-
sideration of this requirement, a sample list
of recommended maintenance tasks is listed
below showing typical tasks considered
essential for the continued efficient opera-
tion of the control system(s).

HAINTENANCE CHECK LIST

1. HVAC UNITS
a) review cycle and sequence of operation
b) check controllers and recalibrate as

required

c) repair controllers as required

d) check operation of panel devices

e) clean control panel
f) check damper operation

g) clean and lubricate dampers
h) check operation and sequence of dam-

per actuators
i) repair damper actuators as required
j) check operating range of sequencing

networks
k) check operation and spring range of

val ves
I) repair valves as required

m) check operation of safety limits and
minimum positioning devices

n) clean all instruments, covers, ter-
minals, etc.

ROOM AND ZONE CONTROL
a) check operation of controllers
b) recalibrate controllers as required

c) repair controllers as required

d) check operation of unit valves or
dampers

e) repair unit valves or dampers as
required

f) clean all instruments, covers, ter-
minals, etc.
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ADJ USTING INSTRUCTIONS

There are two basic types of controls in heat-
ing, ventilation and air conditioning systems,
proportional and two-position. Proportional
controls typically produce a variable 0-16
V.D.C. output signal, which is used to modu-
late or proportionally stroke a valve or dam-
per. In an electric/electronic system, the
majority of the controllers are proportional
electronic which produce the above men-
tioned variable 0-16 V.D.C. output signal.
The remaining electric controllers function
in a two-position manner, that is to either
start or stop fans or pumps, open or close
valves or dampers, or interrupt the variable
0-16 VoD.C. signals of a proportional con-
trol ler.

signal is within the spring range of the con-
trolled device. This is determined by mea-
suring the output signal with a D.C. meter
across the output terminals or wires of the
controller. If a signal between 0 and 16
V.D.C. is read, the temperature measured at
the controller’s sensing element can then be
read and compared to the setting of the con-
troller. Complete check-out procedures are
given in individual controller installation
data sheets available from your local John-
son branch office.

ADJUSTING PROPORTIONAL CONTROLS

A proportional controller is in control of the
temperature it is measuring when its output

TC-4100 HC-4100
Temperature Humidity
Control let Control ler

TC-4550 Temperature Controller

Bandwidth

The dial labeled ’bandwidth’ should be po-
sitioned as far toward the lower end of its
0-10 scale as possible without causing
’hunting’ or cycling to occur in the control
system.

6-32X I/2" FLAT HEAD
c-SCREWS (SUPPLIED WITH J- o: ....

..
HC-4550 Exploded View
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Troubleshooting

Whenever the controller output signal is at a
minimum (0) or maximum (16) value the con-
troller is not in control and the reason for
this must be determined and corrected. It
must be determined whether the problem lies
in the control loop (room) or in the system
loop (HVAC equipment). First determine the
action of the controller. Then rotate the set
point dial slowly toward the temperature at
the element to see if the output signal
changes. If the voltage changed, the
controller also recognized there is a
problem and should not be readjusted. Re-
turn controller set point dial to its previous
set point. The problem then is in the system
loop. When the problem is found and correct-
ed, the controller will automatically return
the control loop to the correct temperature.

ADJUSTING TWO-POSITION CONTROLS
A two-position controller has a point at which
the contacts open and a point at which the
contacts close. These two points are at dif-
ferent temperature values. The difference is
referred to as the "controller differential".
Some two-position electric thermostats have
an adjustable differential which is establish-
ed according to the requirements of the con-
trol loop to which the electric controller

responds. The differential setting of these
controllers is factory set, but if caution is
exercised, the differential can be readjusted
in the field.

The controller set point position is indicated
by the value on the dial. The second posi-
tion is determined by either adding or sub-
tracting the differential from the set point
value. To establish the set point and dif-
ferential, slowly rotate the set point dial
toward the temperature as measured at its
element until the contacts close or open.
Read the dial value. Slowly rotate the dial in
the opposite direction until the contacts open
or close. Read the dial value. The differ-
ence between these two values is the dif-
ferential, and the value of the dial that
matches the measured temperature at the
switchover point is the controller set point.
Then turn the dial to the desired value.

T26A Controller A19ABC Controller
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LOW LIMIT PROTECTION

The importance of taking every precaution
against freeze-up of equipment cannot be
over-emphasized. Regardless of the auto-
matic low limit devices furnished, the fol-
lowing procedures should generally be fol-
lowed when there is any indication that the
outside temperature will drop to the pre-
determined low limit setting.

PUMPS
All hot water pumps and/or condensate or
vacuum pumps should be operational.

BOILERS
Boilers and/or converters should be allowed
to cycle on a demand basis.

SUPPLY AND EXHAUST FANS

Supply fans should be allowed to operate on
their normal occupied or unoccupied cycles.
When on the unoccupied cycle, the outside
air and exhaust dampers should be closed
and the return air damper open.

LOW LIHIT THERHOSTAT OPERATION

The low temperature limit protection device
located at the heating coil discharge senses
the lowest temperature along any portion of
its sensing element. When one foot or more
of any portion of the element senses a tem-
perature as low as the thermostat set point,
the instrument will open the circuit. Since
the thermostat responds to a "spot" type
condition, it is essential that stratification

of air in the mixing chamber entering the
coil be eliminated if proper operation is to
be expected.

Where repeated shut-downs occur as a result
of this condition, a greater tendency exists
for the operating personnel to override or
bypass the low limit protection device in
order to keep the unit running. This is a
dangerous practice and should be avoided.
Further investigation as to the cause of
shut-down should take place to determine
the cause of the problem with appropriate
remedial action.

Low limit protection devices should be
checked prior to the arrival of cold weather.
This can be done by turning the dial to a
warmer setting until the low limit protec-
tion device operates. The setting should
equal the temperature of the entering air or
water. Do not forget to turn the device
back to the original setting called for on the
control diagram.

SPECIAL PRECAUTIONS
In extremely cold weather, the following
added precautions should be taken: Before
air supply systems are started, check steam
traps and steam pressure and/or water tem-
perature at the air supply system. After sup-
ply systems are started, check operation of
the control system thermostats and observe
for correct functioning with respect to the
temperatures being sensed.

72F
RETURN

AIR

OUTSIDE
AIR IOF

IoOl

HEATING COOLING
COIL COIL

Example of Temperature Stratification
(A Stratified condition Could Occur at Point () in above Illustration)
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OCCUPANT DISCOHFORT

The first evidence of trouble with the heat-
ing, ventilation or cooling system is very
often a complaint from an individual who is
too hot, too cold or is bothered with drafts.
Go to the person complaining and personal-
ly check the complaint. Experience has
shown that in the majority of cases the prob-
lem behind the complaint is not a malfunction
of the control system. To assist in determin-
ing this, the various factors, other than auto-
matic control, that can create comfort prob-
lems are listed:

1. Zone Control

A person outside of the controlled zone
may feel too hot or too cold. A zone con-
trol thermostat can only sense the tem-
perature at its particular location. Tem-
peratures in all other areas of the zone
are dependent on proper balance of the
heating/cooling distribution system.

2. Sun Load

Direct sunlight on the thermostat will
cause over-cooling of a zone while direct
sunlight on the individual will cause
over-heati ng.

3. Covering of Grills

Frequently occupants will cover part or
all of a discharge grill causing improper
heating or cooling. Whenever agrill is
covered, the heating or cooling medium
is not permitted to enter the space to
correct for variances from the set point.

4. Occupant Location

If occupants are located adjacent to out-
side walls or windows they may be sub-
ject to cold air leakage through the
windows and/or radiant cooling from the
wall.

5. Insufficient Conditioned Air Supply

This can be caused by poor air distribu-
tion, dirty filters in the air conditioning
unit, or lack of proper return or exhaust
air outlets.

10.

People and Equipment

Over-heating will result if more people
or equipment occupy an area than was
intended in the original design concept.
This can occur when a meeting is held
in an area not designed for this type of
function.

11.

Heating and Cooling System
A malfunction, or lack of capacity in ex-
treme weather, of the primary or second-
ary mechanical heating or cooling equip-
ment will result in insufficient heating or
cooling.

Psychological Adjustment

Many complaints are purely psychologi-
cal. Once a person understands the limita-
tions of a HVAC system, he is more like-
ly to accept the conditions that prevail.

Drafts

In systems using air as a means of heat-
ing and cooling, there must be movement
of air. To many people, even aslight
air motion is uncomfortable. This can
be a problem when an unbalanced sys-
tem causes excessive drafts. Minor
problems can sometimes be solved by
relocation of work stations, however, it
is always best to have a balanced sys-
tem. i.e. proper size, spacing and de-
livery of air distribution equipment (fans,
diffusers, grills, registers, etc.)

Wide Fluctuation of Air Temperature

Wide fluctuation of air temperature in an
area can be the result of varying load
conditions or improperly adjusted con-
trols.

Stuffiness

A stuffy or smoky atmosphere will nor-
mally result from improper ventilation,
i.e. insufficient fresh air supply, air
too humid, overpopulation, or inadequate
exhaust.
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TROUBLESHOOTING DIAGNOSING THE PROBLEM

HVAC EQUIPMENT

Depending on whether the area is too cold or
too warm, and the time of year, check the
heating, ventilating and air conditioning
equipment that could be involved. This can
involve any or all of the following:

1. Boiler

2. Refrigeration Compressor and/or Chilled
Water System.

3. Pumps
4. Secondary Heating and Air Conditioning

Supply Systems.

AUTOMATIC CONTROLS

When a complaint of improper temperatures
has been received, a review of the mechani-
cal system should be made to assure proper
operation of the HVAC equipment. If the
cause of trouble is not due to the mechani-
cal system, conduct the following check of
the control system. (A multi-purpose meter
is necessary to make a thorough check, how-
ever, a limited check can be made visually).

Disconnect Switch

Check the disconnect switch that switches
the power to the control system to make cer-
tain that it has not been switched to the
"OFF" position.

Fuses and Circuit Breakers
Check the fuses or circuit breakers to make
certain they are not blown or tripped. The
circuit breaker may be part of the disconnect
switch and will throw the switch to the "OFF"
position if it trips. On 24 volt A.C. systems,
the Johnson transformer is of the energy
limiting type. When the maximum current
rating is reached, the voltage will begin to
decrease. When the overcurrent condition is
remedied, voltage will automatically return

to its correct level. If a fuse has been re-
placed or a circuit breaker reset and it opens
again the local Johnson service department
should be contacted.

Controlled Devices

Check the automatic valve, damper actuator,
etc., to see if they are in the proper position
as called for by the controller. If they are
not, check the actuator along with the con-
troller to see if the actuator responds to
the control ler.

Controllers

If the actuator is not in the proper position,
check the controller which controls that actu-
ator as follows:

1. Check to see if the controller is at the
desired set point value.

2. If the condition at the sensor of the con-
troller has deviated from the controller
set ooint, turn the controller set point
slowly to match this condition.

3. Check the actuator again. If it is in the
proper position to provide the heating or
cooling, chances are the controller is
only out of adjustment.

4. If the controller is out of adjustment, it
should be readjusted by a qualified ser-
viceman. Call your Johnson service de-
partment for adjusting, or parts replace-
ment.

5. If the actuator does not change position
when the controller set point is changed,
the actuator or controller could be defec-
tive. To proceed further requires the use
of a multi-purpose meter and a basic
knowledge of electronics.

6. If the owner’s personnel have a basic
knowledge of electronics and wish to
troubleshoot malfunctions, a multi-
purpose meter with a sensitivity of
20,000 ohms per volt, capable of read-
ing A.C. and D.C. voltage and resis-
tance in ohms is required.



OPERATOR’S MANUAL ELECTRIC/ELECTRONIC CONTROLS

TROUBLESHOOTING PROCEDURE

By following the troubleshooting procedure
outlined below, specific malfunctions, such
as loose connections, broken wires, defec-
tive transformers, sensing elements, con-
trollers, or actuators can be determined.
Where maintenance is to be performed by the
owner’s personnel, replacement equipment
should be stocked or ordered from the ser-
vice department of the local Johnson office.

Controllers
The following procedures will assist in
finding minor control problems:

1. The reverse acting and direct acting out-
put signals of the controller should vary
from 0 to 16 V.D.C. as the set point is
varied.

2. Controller should give either a reverse or
direct acting signal. If both signals are
present at the same time, the controller
is defective.

3. Make certain that elements are in good
condition before conducting this test
(see next section). Manually change the
controller set point. If either output sig-
nal remains at a maximum or at "0" while
the set point is varied, the controller may
be defective. If both outputs are "0",
make certain that the controller is getting
A.C. power.

4. If either the direct acting or reverse acting
output is a constant 16 V.D.C. while the
other is "0", the problem may Ie in the
sensing element, remote set point control,
or faulty wiring.

Sensing E lements

If it is suspected that a sensing element in
a system is faulty, it can be checked using
the following procedure:

1. Disconnect leads from sensing element
to controller.

2. Using an ohmmeter, check for opens (above
2000 ohms) or shorts through the sensing
element.

3. If either of these conditions are detected,
the element should be replaced.

Actuators
If the controller is functioning properly, and
the actuator is still not responding properly,
check the following at the actuator.
1. Check the control signal at the red (+)

and blue (-) wires at the actuator. If
there is no signal there may be a broken
wire or loose connection between the
controller and actuator.

2. If the proper signal is getting to the actu-
ator, and it still does not function proper-
ly, measure the power supply voltage to
the actuator. This reading should be
24 V.A.C. across the yellow and white
wires or 120 V.A.C. across the black and
black/red wires depending on voltage
used. If the power supply voltage is cor-
rect, the actuator is defective.

3, If the control signal at the actuator re-
mains at a constant voltage while varying
the controller set point, any of the auxi-
liary devices between the controller and
the actuator should be checked for proper
operat ion.

Contact your nearest Johnson branch office
if a more complete check-out procedure i’s
requ red.

REPAIR

Adjustment and repair tool kits can be order-
ed from the local Johnson office. They can
also supply you with repair and replacement
equipment. In a majority of cases, it is less
expensive to replace equipment under the

Johnson exchange policy. Recommendations
on proper replacement equipment should be
obtained from the local branch office. When
requesting replacements, give the equipment
code number shown on the control drawings.

I0
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PROGRAMMED MAINTENANCE

Programmed maintenance becomes more
important every year. Today’s mechanical
and electrical systems are designed with
closer tolerances than in the past. And
they are more interdependent. If one sys-
tem deteriorates, chances are that other
systems will be affected. Therefore, every
system must be careully maintained to op-
erate as closely as possible to design
efficiency.

CUT COSTS TWO WAYS

Maintenance becomes more specialized under
these conditions. And that’s where Johnson
can help. Our programmed maintenance plans
match your scheduled needs while saving you
money two ways. First, we eliminate your
expense of hiring and training maintenance
personnel. Second, we provide you with
trained specialists who are experts in their
field. There is no time wasted isolating
problems or overcomplicating maintenance
procedures. No need to pay full time for
part-time services.

PARTS AVAILABILITY WITHOUT
INVENTORY EXPENSE

What happens when a critical component
failure shuts down part of your system?
Do you have to wait for days or weeks be-
fore a replacement can be located? And
then pay premium prices and expensive ship-
ping charges? Not with programmed mainte-
nance by Johnson. In the first place, pre-
ventive maintenance eliminates most fail-
ures. But where a rare disruptive failure
does occur, our emergency service minimizes
expensive downtime. And you’re assured of
an adequate supply of the necessary replace-
ment parts.

SAVES TEST EQUIPMENT AND
TOOL EXPENSE

Servicing building controls for mechanical
and electrical systems today requires a wide
range of specialized tools and test equip-
ment. This is a sizable investment fora
building owner. And the equipment is
usually used only part time. Johnson pro-
grammed maintenance eliminates this in-
vestment while assuring availability of the
latest test equipment and tools.

LONGER EQUIPHENT LIFE
A regularly-followed maintenance program
extends equipment life by catching minor
problems before they become serious. And
by replacing worn parts before they can
cause serious damage.

HELPS PREVENT MAJOR BREAKDOWNS
Often a serious system breakdown is trigger-
ed by failure of a minor system component.
This touches off a series of failures that
ultimately leads to complete system failure.
With a planned maintenance program, no com-
ponent, no matter how small, is neglected.

UNINTERRUPTED COMFORT. ENERGY
CONSERVATION

A programmed maintenance schedule elimi-
nates costly downtime. Uninterrupted,
efficient productivity and fewer occupant
complaints result. A preventive maintenance
program provides you with assurance that
these systems are always functioning proper-
ly. Efficient operation conserves energy.

PROGRAHHED HAINTENANCE BUDGET

Johnson’s wide experience in maintaining
controls for electrical and mechanical sys-
tems permits establishing a program of pre-
ventive maintenance with predetermined
costs. You can accurately predict and
budget all your maintenance costs. Sys-
tematized checklists spell out everything
covered in your program. So you know be-
forehand exactly what is to be done and
when, with no surprises, no chances for
omissions. It is recommended that you plan
and start a maintenance program at the
start of your system’s guarantee period.

Johnson is ready to handle your needs on
any basis you wish, from taking total re-
sponsibility for your entire building to
simply changing filters regularly.

For a customized programmed maintenance
plan for your building, including complete
cost information, contact the Johnson office
nearest you for full details.

II
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Air Compressors and Aftercoolers

A-4000 Series Air
Compressor Accessories

Pressure Reducing Stations J
For installations where air

pressure must be reduced,
Pressure Reducing Stations with
1/2-in. OoD. compression fittings
or 1/2-in. NPT connections are
available. Output pressure is

factory set for 15 to 20 PSIG (103
to 138 kPa) but easily field
adjusted between 0 and 50 PSIG
(0 to 345 kPa). However, a safety
valve relieves over-pressures
exceeding 25 PSIG (172 kPa). A
mounting bracket is provided.

Reducing Reducing
Station with Station with

1/2-1n. O.D. 1/2-1n. NPT
Compression Connection

Fitting

Filter Assembly

A-3000 Series Air
Compressors

Durable and reliable, the A-3000
Series Air Compressors have been
specifically designed to provide
supply air for pneumatic control
systems. All A-3000 compressor
motors are 40C rise NEMA, B, L,
or N design. Single-phase, 115/230

volt, 60 Hz motors have built-in
overload protection and a DPST
disconnect switch. Three-phase,
208-230/460 volt, 60 Hz motors
require a manual or magnetic
starter and overload switches that
must be field supplied.
Horsepowers range from 1/4 to
1-1/2 and have corresponding
outputs (1/3 run) of 472 to
2708 SCIM (129 to 739 mL/s).
Factory-calibrated, snap-acting
DPST pressure-electric switches
provide automatic cut-in at
70 PSIG (482 kPa) and cut-out at
90 PSIG (620 kPa). Over-pressure
protection is provided by an ASME
pop safety valve, set and sealed at
110 PSIG (758 kPa). Two models
are available with a single-tower
dessicant dryer system: 1/4 HP,
260 SCIM (71 mL/s), and 1/2 HP,
440 SCIM (120 mL/s) (1/3 run--
both single phase).

A-3000 Compressor
with Desiccant
Dryer System

For installations requiring a large
amount of filtered air, a 60 SCFM
(28 L/s) .t 80 PSIG (551 kPa) for

PSI (7 kPa) pressure
differential Filter Assembly with
1/2-in. NPT connections is

available. Maximum input pressure
is 150 PSIG (1034 kPa). The filter
removes 99% of entrained oil,

particles as small as 0.03 microns,
and will also coalesce aerosols.
For use with a 1/2-in. NPT
Pressure Reducing Station.

PNEUMATIC
PRODUCT

DIRECTORY

Section A

Filter and Reducing
Station Assembly []
The 1/2-in. O.D. compression
fitting Pressure Reducing Stations
are available with a
factory-mounted 15 or 36 SCFM (7
or 17 L/s) capacity [t 80 PSIG
(551 kPa) for 1 PSI (7 kPa)
pressure differentia oil filter. The
filter has a maximum input
pressure rating of 200 PSIG (1378
kPa). It removes 99% of entrained
oil, particulates as small as 0.03
microns, and will also coalesce
aerosols. A bypass valve assures
an uninterrupted air supply--even
if servicing of the oil filter is
required. Output pressure is

factory set for 15 to 20 PSIG (103
to 138 kPa); assemblies are easily
field adjusted between
0 and 50 PSIG (0 and 345 kPa).
However, a safety valve relieves
over-pressures exceeding 25 PSIG
(172 kPa). All units are furnished
with a metal bowl guard and
mounting base.

Pulsation Chamber

Minimizes compressor output
pulsations and/or air surge noise

through the check valve. The
chamber has a 37 cubic inch (606
cm3) capacity and a 300 PSIG
(2067 kPa) maximum working
pressure.
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Wall Brackets for Horizontal
Tanks

Rugged, 1/8-in. (3 mm) angle iron
brackets may be used to mount a
compressor on a wall where floor
space is limited. These brackets
may be used for single
compressors with up to 30-gallon
(114 L) tanks.

Floor Legs for Horizontal
Tanks []
Provide 12 inches (305 mm) of
floor clearance to meet building
code requirements and facilitate
cleaning under the compressor.

Vibration Dampening and
Leveling Legs [
For use on single or duplex
compressors on an uneven floor.
One set will hold a 1200-1b. (545
kg.) compressor.

Intake Air Filter

A dry-type filter with a replaceable
cartridge. The filter is 99% efficient
at a 10-micron rating, regardless
of air demands or temperature
variations. Available in 5, 10, and
30 SCFM (2.4, 4.7, and 14.2 L/s,
respectively) capacities.

Intake Silencer

An absorption-type silencer with
minimal flow restriction. Installed
directly before the intake of a
compressor head.

[ A-4210Dryer Refrigerated Air D
The A-4210 Refrigerated Air Dryer
is designed to provide continuous,
dry, oil-free air for pneumatic
control systems. Appropriate
bypass valves insure an
uninterrupted air supply--even
when servicing. Single-phase, 115
volt 60 Hz or 240/220 volt 50 Hz
units are available. There are two
variations of each. Both are wall
mounting and feature a
hermetically sealed refrigerant
compressor/motor unit, heat
exchanger, automatic drain trap
with manual override, and a
bypass valve on the heat
exchanger. Besides these and

] other features, one model has an
oil filter and pressure reducing
station and an additional valve to
bypass this assembly. Special 115
volt 50 Hz units with or without
the oil filter and pressure reducing
station, CSA Approved, are
available for Canadian use. At 80
PSIG (551 kPa) inlet pressure,
A-4210 Air Dryers have a 20 SCFM
(9.4 L/s) capacity; maximum inlet
pressure is 125 PSIG (861 kPa).

A-4001 Oil Indicator

A calibrated measuring instrument
for detecting entrained oil in
compressed air output at any
point in a system. The indicator is
sensitive enough to measure a
concentration as low as 0.01 PPM
(0.012 mg/m3). It can be used in
systems with line pressures
between 50 and 125 PSIG (345
and 861 kPa).

A-4001
Installed
in an

Air Line
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A-5000 Duplex Air
Compressors [
For instrumentation systems
requiring maximum reliability of
supply air, the A-5000 Duplex Air
Compressor Series provides two
equally rated motor-compressor
assemblies mounted on a single,
30-gallon ASME tank. All
compressor motors are 40C rise
NEMA0 B, L, or N design.
Single-phase, 115/230 volt, 60 Hz
motors have built-in overload
protection and a DPST disconnect
switch. Three-phase, 208-230/460

volt, 60 Hz motors require a
manual or magnetic starter and
overload heaters that must be field
supplied. Horsepowers range from
1/4 to 1-1/2 and have
corresponding outputs (1/3 run) of
467 to 2679 SCIM (127 to 731
mL/s). Snap-acting DPST pressure
switches, factory calibrated to
close at 70 PSIG (482 kPa) and
open at 90 PSIG (620 kPa), are
provided on all models.
Over-pressure protection is
provided by an ASME pop safety
valve, set and sealed at 110 PSIG
(760 kPa).

Clocks and Cumulators Section

C-130 Comparator -The C-130 Comparator applies its
output pressure to pilot a
controller or operate a controlled
device in accordance with

pressure signals received from two
other sources. It "compares" the
two signal pressures to determine
its output or control pressure.
When both signal pressures are
equal, an output pressure of 9
PSIG (62 kPa) is maintained. An
increase in signal "1" produces an
equal output increase; an increase
in signal "2" produces an equal
output decrease.

C-204 Averaging
Cumulator

The C-204 produces a
proportional output signal equal to
the average of the input signals
from two, three, or four pneumatic
controllers or transmitters. This

output signal operates a control
device or receiver-controller.
Available in 3- or 4-point models.

4-Point
Model

C-2220 High-Low Pressure
Selector

The C-2220 High-Low Pressure
Selector selects and transmits the

highest and lowest control
pressure signals from a group of
thermostats or controllers. It is
available in either master or slave
modules for use with high-volume
(relay) and low-volume (non-relay)
thermostats or controllers.

C-202 2:1 Ratio Cumulator[
The C-202 Cumulator is used
singly or in groups to accumulate
the outputs of two or more
controllers regulating a single
device. Direct or reverse acting, it
varies its output pressure in
proportion to pilot air changes at a
2:1 ratio.

Direct Reverse

C-208 Reverse Acting
Cumulator O
Proportionally changes the output
of a controller from direct to
reverse acting or vice versa at a
1:1 ratio. The C-208 can also be
used in "Direct-Reverse"
applications. Factory set for 10
PSIG (69 kPa) output with 10
PSIG pilot pressure, the cumulator
can be field adjusted + 9 PSI (62
kPa).

C-5226 Pneumatic Signal
Transmitter [’
The C-5226 is used to repeat
pneumatic transmission signals or
select the higher or lower of two
signals directly from the output of
a controller. It operates at a 1:1
ratio to compensate for pressure
drops and time lags inherent in

long transmission lines.
\

3
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C-5230 Pneumatic Signal
Limiter

The C-5230 Pneumatic Signal
Limiter is used to adjust a high
signal limit or a low signal limit or
both. With an 18 to 22 PSIG (124
to 152 kPa) supply, the high-limit
restrictor can be adjusted from 3
to 15 PSIG (21 to 103 kPa), and
the low-limit restrictor can be
adjusted from 0.5 to 15 PSIG
(3.4 to 103 kPa).

except that the start-up time is
dependent not only on the time of
day but also on outside air
temperature and the heat transfer
coefficient of the building. Delay
of the start-up time saves energy.

C-9115 Square Root
Extractor

The C-9115 Square Root Extractor
is a direct acting, low-volume
pneumatic device designed
primarily for use in variable air
volume system applications. It can
also be used in water flow
applications. The C-9115 converts
the input from a velocity pressure
transmitter to an output signal
which is linear to the controlled
variable velocity (FPM).

C-7351 Time Controls []
C-7351 Time Controls provide
24-hour or 7-day automatic
switching of electrical equipment.
A feature on the 24-hour, 4-pole
model allows up to 6 days to be
skipped from the daily switching
schedule. The 7-day model is
available with a battery that will
maintain a switching schedule for
up to eight hours during a power
failure. Three bridges are supplied
with the 24-hour and 7-day, 4-pole
models, for various switching
arrangements. CSA Approved and
UL Listed.

7-Day Model 24-Hour
in Surface SPDT

Mounted Case Model

C-7500 Optimal Start
Programmer []
The C-7500 Optimal Start
Programmer is an
electric-electronic device that
automatically delays the morning
start-up of heating and ventilating
systems until they are actually
needed for proper conditioning
prior to occupancy. It operates
similarly to the 7-day Time Control

4

C-7510 Optimal Start
Controller

The C-7510 Optimal Start
Controller is a pneumatic-electric
device that performs the same
function as the C-7500.

C-7610 Optimal Start
Cooldown Programmer

The C-7610 Optimal Start
Cooldown Programmer is a
pneumatic-electric device
designed to start a building
cooling system at the optimum
time for minimum energy
consumption. It anticipates the
morning cooldown and ventilating
lead time requirements for comfort
at occupancy time and
automatically actuates the
appropriate "Occupied" cycle
circuits. The C-7610 is used with a
C-7351 Time Control.

C-9200 Sequencing
Cumulator I]
The C-9200 provides sequential
operation of controlled devices
that may have similar spring
ranges and are operated by the
same control signal. It may also be
used to correct changes in spring
ranges of controlled devices
caused by pressure or other
external forces. The output of the
C-9200 can be reduced below the
input from 3.5 to 9 PSIG
(24 to 62 kPa). However, until the
input exceeds the set point, the
output will be zero.
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C-9500 Two-Position Pilot
Cumulator

The C-9500 Two-Position Pilot
Cumulator switches its output
from zero to full pressure at a
preselected pressure. The C-9500
can be used for two-position
action from a proportional control
signal. Factory set at 9 PSIG (62
kPa), the set point is adjustable
from 4 to 20 PSIG
(28 to 138 kPa).

C-9506 Air Switching
Cumulator

The C-9506 Air Switching
Cumulator switches from zero
pressure to full supply pressure
when the pilot pressure reaches
the preselected switch-point
pressure. The set point, or
switching point, is adjustable
between 2 and 12 PSIG
(14 and 83 kPa).

Dampers and Actuators Section D

Proportion/Aire Dampers
D-1100, D-1200, and
D-1300 l"-]

Single, parallel, and opposed blade
dampers (D-1100, D-1200, and
E)-1300, respectively) control air
flow in heating, ventilating, and air
conditioning systems. The
single-blade D-1100 is 6 in.

(152 ram) high and is available in
standard widths from 12 to 96
inches (305 to 2438 mm). D-1200
and D-1300 dampers are available
in standard widths from 12 to 96
inches and standard heights from
12 to 96 inches. Proportion/Aire
Dampers are modular in concept.
Sizes larger than the standard units
are obtained by bolting or riveting
two or more modules together.
Frames are made of 13-gauge,
galvanized sheet steel, formed into
channels and welded together for
maximum strength. Blades consist
of two formed sheets of 22-gauge,
galvanized sheet steel, spot welded
together for extra strength in
withstanding high velocities and
static pressures. Stainless steel
end seals assure minimum leakage
between the blade ends and the
damper frame. Bearings are oil
impregnated for constant
lubrication. The dampers are
suitable for temperatures between
-40 and 200F (-40 and 93C).

D-1100 Single Blade
Damper

D-1200 Parallel
Blade Damper

D-1300 Opposed
Blade Damper

5
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SD-1300 Smoke Damper

The SD-1300 Smoke Damper is an
opposed blade damper that
automatically interrupts air flow to
restrict the passage of smoke from
one area to another. When no
smoke is present, the damper can
be modulated to perform the
automatic control functions. When
a detector "senses" smoke, the
control signal to the actuator is
interrupted, and the SD-1300
closes tightly. If fire should
damage the control wiring or
piping to the actuator, a fail-safe
feature closes the damper.
SD-1300 dampers are constructed
the same as Proportion/Aire
Dampers. They are available in
standard widths from 12 to 96
inches (305 to 2438 mm) and
standard heights from 12 to 96
inches. Smoke Dampers are
modular in concept. Sizes larger
than the standard units are
obtained by bolting or riveting two
or more modules together. The
dampers are designed for
temperatures between -40 and
200F (-40 and 93C). A
single-blade model--the
SD-1100--is available. Smoke
Dampers meet the requirements of
NFPA Bulletin 90A and other
specifying agencies having
applications for tight-closing
dampers to prevent the passage of
smoke and other noxious gasses
through air-handling systems.

D-2300 Proportioning
Damper

D-255 Two-Stage Piston[] Actuator -]
An economical, high-quality unit
for controlling air flow in heating,
ventilating, and air conditioning
systems. Dampers are available in
standard widths from 12 to 96
inches (305 to 2438 mm) and
standard heights from 6 to 96
inches (152 to 2438 mm).
Proportioning Dampers are
modular in concept. Sizes larger
than the standard units are
obtained by bolting or riveting two
or more modules together. Frames
are made of 13-gauge, galvanized
sheet steel, formed into channels
and welded. Blades consist of two
formed sheets of 22-gauge,
galvanized sheet steel, spot
welded together. Bearings are oil
impregnated for constant
lubrication. Proportioning
Dampers are for temperatures
between -40 and 200F (-40 and
93C).

D-251 Pneumatic Piston
Damper Actuator [’--}
D-251 Actuators accurately
position N.O. or N.C. dampers in
response to the output signals of
pneumatic controllers. Two
models are available that vary in
stroke and positioning power.
Adjustable external stops are
provided to limit the stroke of the
actuator in either direction.
Various mounting arrangements,
brackets, and linkages are
available.

The D-255 Two-Stage Piston
Actuator is designed primarily for
unit ventilator applications to
admit a minimum amount of
outside air during heating cycles.
Its total stroke is 2-3/4 in. (70 mm)
with the first stage adjustable from
0 to 50 percent of the total stroke.
Adjustable stops are provided to
limit the total stroke in either
direction. The nominal spring
ranges are 3 to 6 PSIG (21 to 41
kPa) for the first stage of
operation and 9 to 12 PSIG (62 to
83 kPa) for the second stage.

D-3000 Piston Top Damper--
Actuator

The D-3000 Piston Top Damper
Actuator is a multipurpose
positioning device designed
primarily for use in damper
controlled fan coil and
induction-type heating units, and
for face-and-bypass dampers in
unit ventilators. The D-3000 is
available in three different spring
ranges. It is furnished with an
integral mounting bracket.
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D-3031 Pneumatic
Actuator

The D-3031 is designecl primarily
for damper positioning on small
terminal units. It is furnished with

a maximum stroke of in. (25
mm) without stops. Two
stroke-adjustment stops are
provided with some models for
limiting the stroke in 1/8-in.

(3.2 mm) increments from 7/8 to
1/2 in. (22 to 13 ram). D-3031
actuators are designed for either
swivel or rigid face mounting to
operate N.O. or N.C. dampers.

D-3153 Pneumatic Piston
Actuator

The D-3153 Pneumatic Piston
Actuator is a multipurpose
positioning device used primarily
for operating a ventilating damper
in response to the output signal of
a pneumatic controller. The
D-3153 has a 3-in. (76 mm) stroke
and is available in three standard
spring ranges.

D-3153 with Universal
Mounting Bracket

D-3153 with Auxiliary
Mounting Bracket

D-3240 Series Pneumatic
Piston Actuators [
D-3240 Series Actuators are
multipurpose, high-torque
positioning devices used for
operating inlet vanes on
centrifugal fans and compressors
in response to the output signal of
a pneumatic controller. These
actuators can also be used on
other applications that require a
great amount of positioning power
from a single actuator, such as
large dampers. D-3240 Series
Actuators are furnished with an 8
to 13 PSIG (55 to 90 kPa) spring
range and in two basic mounting
configurations: swivel and
pedestal floor (single or duplex).
D-3244 Actuators have a 4-in. (102
mm) stroke; D-3246 Actuators
have a 6-in. (152 mm) stroke.

Swivel Mounted Actuator

Duplex Pedestal
Mounted Actuators

D-9502 Pneumatic
Po$1tioner [--]
D-9502 Positioners are precision
pneumatic relay devices used to
adjust and maintain damper
actuators in exact positions on
those applications requiring
precise or otherwise special
damper positioning. The basic
positioner provides dynamic
stabilization and/or sequential
control of damper actuators. It is
available factory installed on most
D-3000 Series Damper Actuators.
The D-9502 is furnished with a
mounting bracket for attachment
directly onto the actuator body.

D-9502 Installed
on a D-3153

Pneumatic Actuator

7
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Gages and Step Controllers Section G
G-180 Pneumatic Step
Controller I
The G-180 Pneumatic Step
Controller sequentially controls a
group ot electrically operated
devices in accordance with a
proportional signal from a
pneumatic controller. Three basic
models are available consisting of
6, 8, or 12 snap-acting SPDT
switches. All models are furnished
with a recycler solenoid air valve
fail-safe feature and a time delay
restrictor mechanism. A manual
sequence changer and a mounting
cabinet are also available.

12-Point Step
Controller

G-182 Time Proportioning
Switch

The Go182 Time Proportioning
Switch provides accurate and
simple pneumatic proportional
control for electric heating
systems. It automatically controls
the "ON" time of electric heaters
in proportion to the heat demand
of the controller. The G-182
consists of a specially designed
pneumatic piston actuator; a nylon
cam driven by a 115 volt, 50/60 Hz
synchronous motor; and a positive
acting electrical switch rated at
345 volt amperes. UL Listed and
CSA Approved.

G-201 Air Pressure Gages ]
G-201 Air Pressure Gages are
easily read and understood. Gages
are stem, flush, or surface
mounted. They are available in
1-1/2, 2, 2-1/2, and 3-1/2 in. dial
sizes and in 0-30, 0-100, and 0-160
PSIG ranges. Refer to appropriate
gage literature for available
combinations. Some 0-30 PSIG
range gages have a corresponding
metric 0-200 kPa scale. Breakoff
notches are stamped into all "U"
clamps to speed flush mounting
into various panel thicknesses.

3-1/2 in. Flush
or Surface
Mounted

G-202 Target Gage for
On-Off Operation
Indication []
The G-202 Target Gage is
designed for use in any
application where an indication of
equipment operation is needed.
The dial is divided into bright
fluorescent segments which
change from red to green or vice
versa as the pressure changes
from zero to maximum. The gage
may be used with either a 0 to 15
or 0 to 20 PSIG (0 to 103 or 0 to
138 kPa) supply. Breakoff notches
are stamped into all "U" clamps to
speed flush mounting into various
panel thicknessess.

G-7185 Step Controller

The G-7185 Pneumatic Step
Controller regulates electric
heating elements according to the
demands of a direct acting, single
or dual pneumatic temperature
thermostat. It is available with six
or nine pressure electric switches
adjusted for sequential operation
within a nominal operating range
of pilot pressure. Each switch is
rated at 20 amperes, 480 volts A.C.
(non-inductive); 360 V.A., 120-480
volts A.C. pilot duty. The 6-switch
unit is available with either a 120
or 208 volt exhaust valve; the
9-switch unit has a 120 volt
exhaust valve.

9-Switch Unit
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Humidostats and Humidifiers Section HI
H-2000 and H-2010
Dri-Steem Humidifiers [’--]
The H-2000 Humidifier emits
controlled amounts of dry steam
directly into an air stream by
means of a single, stainless steel,
steam-jacketed dispersion tube to
humidify a forced air system. The
H-2010 is a multiple tube model.
Because of the unique design of
the dispersion tube and stainless
steel separator, only dry steam
enters the air stream. The design
of the steam discharge openings
of the dispersion tube provides for
quiet and uniform distribution.
Models are available for either
vertical or horizontal mounting in
both the single tube and multiple
tube humidifiers. The capacity of
the H-2000 is from 3,3 to 1900
pounds per hour, while the
capacity of the H-2010 is between
3.3 and 3120 pounds per hour. All
models include a V-3970 or V-3974
normally closed steam valve.

H-2025 Area Type
Dri-Steem Humidifier

The H-2025 discharges controlled
amounts of dry steam directly into
the space to be humidified. Units

are available with air-operated or
electric fans and without fans for
use in conjunction with heaters.
The capacity of the H-2025 is from
3.3 to 335 pounds of moisture per
hour. Humidifiers are supplied
with Vo3970 or V-3974 N.C. steam
valves. An electric, N.Co,
two-position solenoid valve is

optional.

H-4100 Series Pneumatic
Room Humidostats [--]
H-4100 Series Humidostats
provide individual space humidity
control, They produce a
proportional output which is used
to modulate controlled devices in
response to load changes. The
humidostats have a CAB (cellulose
acetate butyrate) sensing element
and a volume amplifier. H-4100
Humidostats are direct or reverse
acting and have pneumatic
feedback to insure accurate
proportional response. Model
H-4103 is a submaster-type
humidostat with local and/or
remote set point readjustment. It is

reverse acting with reverse
readjustment.

H-2000

H-3610 Duct-Mounted
Humidity Instrument []
The H-3610 is a reverse acting
pneumatic instrument used as a
humidity controller or high limit.
Both models have an adjustable
sensitivity and set point which
allows them to be used for other
applications. The H-3610 requires
a 0,007-in. restricted 20 PSIG
(138 kPa) air supply.

H-5100 Room Humidity
Pneumatic Transmitter r-]
The H-5100 measures room or
space relative humidity and
transmits a proportional
pneumatic signal to a remote
receiver. It has a CAB (cellulose
acetate butyrate) sensing element
and is direct acting. Pneumatic
feedback assures that the
transmitted signal will accurately
follow any variation in space
humidity. Models with ranges of
30 to 80% RH and 10 to 60% RH
are available.

H-2010

9



Pneumatic Product Directory

H-5210 Duct Humidity
Pneumatic Transmitter

The H-5210 senses duct humidity
and transmits a proportional signal
to a receiver. The transmitter
incorporates pneumatic feedback
and has a CAB (cellulose acetate
butyrate) sensing element. The
H-5210 is a low-volume instrument
installed with a 0.007-in. (0.18 ram)
external restrictor. It is mounted
directly on a duct with an integral
bracket.

H-5500 Series Pneumatic
Humidity Indicators D
Humidity Indicators provide
continuous visual indication of
relative humidity measured by a
transmitter with a 3 to 15 PSIG (21
to 103 kPa) pneumatic output
range. They are available in 2-1/2

and 3-1/2 in. dial sizes. Indicators
are flush or surface mounting.
Breakoff notches are stamped into
all "U" clamps to speed flush
mounting into various panel
thicknesses. There is a
recalibration screw on the face of
the dial.

Miscellaneous Section M

M-2500 Solar Compensatorl

The M-2500 Solar Compensator is
a non-directional device used to
compensate for the sun’s effect on
buildings having air conditioning
or heating systems employing
exposure zoning.

M-8100 Control Cabinets

M-8100 Control Cabinets are
general purpose utility enclosures
designed for grouping and
protecting various pneumatic,
electric and/or electronic control
system components. All cabinets
are UL Listed for line voltage
applications. M-8100 Cabinets
have extruded aluminum alloy
frames and removable face and
back panels made of aluminum
bonded on both sides of a
plywood core. The cabinets can
be inverted so that the doors
swing from right to left or left to
right as required.

10

Typical M-8100
(Pre-mounted and
Pre-connected by
the Panel Unit)



Pneumatic Product Directory

Networks Section N

N-IO00 Logic Network

The N-tO00 Logic Network is a
multipurpose pneumatic device
which provides a sequence of
logic functions to an outside air
damper and mechanical cooling
coil. N-1000 outputs are based on
cooling demand, outside air
temperature, outside air
switchover adjustment, and an
overriding input such as fan
status. The device also
incorporates a minimum percent
override protection (temperature
low limit) and an auxiliary to 20
PSIG (7 to 138 kPa) switch-line
output. The versatility of the
N-1000 will allow its use on every
air handling unit that has outside
and return air dampers.

N-2000 can also be connected to
provide the required logic for
constant RH (single set point)
applications.

N-2010 Humidity Logic
Network for N.O.
Dehumidification
Equipment D
The N-2010 performs the same
functions as the N-2000 but is
used with normally open
dehumidification equipment.

N-6800 Electro-Pneumatic
Transducer O
The No6800 Electro-Pneumatic
Transducer converts a 6 to 15 volt
D.C. output signal from an
electronic controller into a
proportional 0 to 20 PSIG
(0 to 138 kPa) output pressure to
operate standard pneumatic
equipment in proportional control
applications. The transducer is
direct acting. When used with a
Cybertronic controller, the output
pressure--factory set at 3 to 18
PSIG (21 to 124 kPa)--varies as
the square root of the input
voltage.

N-2000 Humidity Logic
Network for D.X. or N.C.
Dehumidification
Apparatus [--’]
The N-2000 Humidity Logic
Network provides a sequence of
logic functions for humidification
and dehumidification as required.
It is designed to provide energy
efficient humidity requirements as
described in ASHRAE 90-75, i.e., a
low % RH set point is established
during the Winter mode with no
energy usage to humidify or
dehumidify above this value, and a
high % RH set point is established
during the Summer mode with no
energy usage to dehumidify or
humidify below this value. The

N-6600 Pressure Electric
Transducer
Linear Current
and/or Voltage Output

The N-6600 is a LVDT-(Linear
Variable Differential Transformer)
type pressure to electric
transducer used with an S-6600
Power Supply. The N-6600-1 is

designed so that both 4 to 20 mA
D.C. current and 40 to 200 mV
D.C. voltage outputs can be used
simultaneously or individually
depending on the application. The
N-6600-2 is designed for use with
the JC/80 and supplies a 2 to 10V
D.C. output voltage to an AT/7.

N-6810 Electro-Pneumatic
Transducer
Current Input--Linear
Pressure Output I--
The N-6810 Electro-Pneumatic
Transducer converts a D.C.
milliampere input signal into a
linear pressure output of
3 to 15 PSIG (21 to 103 kPa),
adjustable within a 0 to 30 PSIG (0
to 207 kPa) range. The N-6810 can
be made either direct or reverse
acting by changing the polarity of
the input. For a given electrical
input, the transducer’s torque
motor produces many times the
torque output of a conventional
linear motor. Hysteresis is
negligible.

11
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N-6820 Electro-Pneumatic
Transducer
Voltage InputmLinear
Pressure Output D
The N-6820 converts a D.C.
voltage input signal into a linear
pressure output of 3 to 15 PSIG
(21 to 103 kPa), adjustable within
a 0 to 30 PSIG (0 to 207 kPa)
range. The action can be changed
by reversing the polarity of the
input. For a given electrical input,
the transducer’s torque motor
produces many times the torque
output of a conventional linear
motor. Hysteresis is negligible.

N-9000 Enthalpy Logic
Center [-"]
The N-9000 Enthalpy Logic Center
is a prepackaged pneumatic logic
network that provides the true
economizer cycle for any air
handling system capable of using
outside air for free cooling. The
N-9000 compares the enthalpy of
one air stream to that of another--
typically, the outside and return
air streams. Enthalpy comparison
enables the total heat content
(sensible and latent heat) to be
considered, not just the sensible
heat content as in previous
economizer systems.

Pressure Controllers Section P

P-5210 Pressure
Transmitter [’-]
The P-5210 Pressure Transmitter
measures a pressure, converts the
measurement into a proportional 3
to 15 PSIG (21 to 103 kPa) output
signal, and transmits the signal to
a pneumatic receiver. Pneumatic
feedback assures an exact
proportional relationship between
the measured pressure and the
transmitted signal. The P-5210 is a
direct acting, low-volume
instrument used with a 0.007-in.
(0.18 ram) external restrictor.

P-5215 Differential
Pressure Transmitter D
The P-5215 Differential Pressure
Transmitter is a low-volume, direct
acting instrument which measures
low differential pressure and
converts the measurement into a
proportional 3 to 15 PSIG (21 to
103 kPa) output signal. It is
especially suited to measuring
static, velocity, and differential
pressures.

12
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P-5217 Differential
Pressure Transmitter

The P-5217 is a low-volume, direct

acting instrument which measures
differential pressure and converts
the measurement into a
proportional 3 to 15 PSIG (21 to
103 kPa) output signal. Used with

an external restrictor, the P-5217
is used to measure a static

pressure differential--for example,
that of the filter and fan discharge
segments of an air distribution

system.

P-5231 Pneumatic Air Flow r--
Switch

The P-5231 Air Flow Switch is a
static pressure sensing device for
applications where duct pressure
is a function of duct air flow. It is

used primarily for determining
whether or not a fan is operating.

P-5500 Pressure
Receiver-Indicator []
The P-5500 provides continuous
visual indication of the pressure
measurement of one transmitter in
a 3 to 15 PSIG (21 to 103 kPa)
pneumatic transmission system.
The dial-type indicator is available
in standard sizes of 2-1/2 and
3-1/2 inches and is flush or
surface mounted. The dial range
must match the range of the
transmitter with which it is used.
All receiver-indicators have a
recalibration screw. Breakoff

notches are stamped into all "U"
clamps to speed flush mounting
into various panel thicknesses.

P-7100 Pneumatic Electric -Switch

The P-7100 Pneumatic Electric
Switch is designed for use in any
application that requires an
electric device to be actuated by a
pneumatic controller. The set
point is factory calibrated at 10
PSIG (69 kPa) but is adjustable
from 3 to 18 PSIG (21 to 124 kPa).
UL component recognized.

P-7200 Two-Stage Pressure
Electric Switch
Two SPDT Switches

The P-7200 is a two-stage
pressure electric switch designed
primarily for use on
self-contained, heating-cooling
unit ventilators with mechanical
refrigerators. One stage can be
used to change unit operation
from heating to cooling, and the
other stage can be used to actuate
the refrigeration compressor. The
P-7200 has two SPDT snap-acting
switches. It is rated for a full load
at 16 amps at 120 volts A.C. and is
also available in 208, 240, and 277
volt A.C. motor ratings. UL Listed.

P-7210 High-Low Pressure
Electric Switch

The P-7210 consists of two SPDT
pressure electric switches that
operate independently--one on an
increase in pressure, and one on a
decrease in pressure. Each switch
can be adjusted independently to
operate at up to 20 PSIG (138
kPa) and has a fixed differential of
0.15 PSI (1 kPa). Fifteen amps at
125, 250, or 480 volts A.C. is the
instrument’s full-load rating.

P-7220 DPST Pressure
Electric Switch
N.O. or N.C. Models

The P-7220 Pressure Electric
Switch is designed for use in

applications where 0 to 30 PSlG
(0 to 207 kPa) air pressure is used
to switch low or line voltage
devices. Two models are available:
a normally closed model which
opens its contacts on increasing
pressure, and a normally open
model which closes its contacts
on increasing pressure. The
P-7220 is rated for a full load at 12
amps at 120 volts A.C., single
phase, and is also available in 208,
240, and 277 volt A.C. motor
ratings. UL Listed.

13
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P-7221 Pressure Electric
Switch
SPDT Switch []
The P-7221 is a UL-Listed
pressure electric switch designed
for applications where a
pneumatic controller is used to
actuate an electric device. It
features a snap-acting SPDT
switch designed especially for
slow or fast cycling applications.
The set point is adjustable
between 3 and 20 PSIG (21 and
138 kPa), and the differential is
adjustable between 2 and 6 PSI
(14 and 41 kPa). The P-7221 is
rated for a full load at 16 amps at
120 volts A.C. and is also available
in 208, 240, and 277 volt A.C.
motor ratings.

P-7222 Pressure Electric
Switch
Three SPST Switches L_J

The P-7222 is a duplex pressure
electric switch that provides
continuous fan operation and
damper control during a day cycle
and intermittent fan operation
during a night cycle. It has three
SPST N.C. switches, two of which
are ganged. The P-7222 is rated
for a full load at 6 amps at 120
volts A.C. and is also available in
208 and 240 volt A.C. motor
ratings. UL Listed.

P-7230 Pressure Electric
Switch With Adjustable
Differential ["-’]
The P-7230 is used in systems
where a pneumatic controller is
required to actuate an electric
device. Two external knobs allow

14

independent adjustment of the
high and low pressure limits over
the entire range of the instrument.
Five models with various electrical
ratings and switch actions are
available.

P-7240 Pressure Electric
Switch With Fixed
Differential

The P-7240 is used in applications
where a pneumatic controller must
operate an electric device. All
models have an external set point
adjustment and a fixed differential.
Five models with various
differentials, switch actions, and
electrical ratings are available.

P-7302 Pressure to Electric
Transducer
Proportional Action
One Potentiometer ’]
The P-7302 is a pressure to
electric transducer which accepts
a 3 to 20 PSIG (21 to 138 kPa)
input pressure signal, such as the
output of a pneumatic thermostat,
and produces a proportional 0 to
135 ohm resistance change. The
change may be ’Jsed to operate an
SCR Electric Heat Control Unit or
position a gear train actuator.

P-7500 Pressure Electric
Switch For Controlling Air
Compressors
Normally Closed []
The P-7500 Pressure Electric
Switch is an automatic motor
control for air compressors (motor
or engine driven) that do not
require mechanical release valves.
It can also be used with other
types of pressure equipment. The
range of the P-7500 is from
40 to 100 PSIG (276 to 689 kPa).
The differential is adjustable from
15 to 35 PSI (103 to 241 kPa).

P-8000 Pressure Controller
Proportional or
Two Position

The P-8000 Controller is designed
for a wide range of pressure
control applications. The pressure
sensing line can be located where
extreme conditions do not permit
controller mounting or where
operational adjustments to the
controller would be inconvenient.
This instrument is ideally suited
for installations that require the
controller to be mounted on a
local control panel. Models are
available with proportional or
two-position action and are
furnished with a low-pressure or
high-pressure element assembly.
The controller is either direct or
reverse acting depending on the
position of the sliding control port.
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P-8575 Differential
Pressure Controller O
The P-8575 Differential Pressure
Controller is adaptable to a wide
range of pressure differential
control applications. Pneumatic
feedback stabilizes the control
point of the instrument. Models
are available as either direct or
reverse acting, but the pivots may
be changed in the field if the
opposite action is desired. The

operating differential is adjustable
between 0 and 90 PSI (0 and 620
kPa). The controller should not be
used for pressure applications in
excess of 250 PSIG (1723 kPa).

Restrictors and Pressure Regulators Section

R-26 Load Limiting Relay

The R-26 Load Limiting Relay is
designed primarily to protect
centrifugal refrigeration
compressors against electrical
overload though it may be used in
any application where electrcial
load is controlled pneumatically.
The device reduces electrical load
in proportion to measured
overload current. The R-26 is

adjustable for any current value
between 3 and 7 amperes. Used
with the proper transformer, it can
be used in electrical circuits of
any current rating.

R-27 Load Limiting Relay
With Remote Set Point
Adjuster

The R-27 is designed primarily to
protect centrifugal compressor
motors against electrical overload
though it will provide current
overload protection in any
application where electrical load is
controlled pneumatically. Its
remote set point adjuster is
calibrated from 40 through 100
percent of full electrical load in 10
percent increments. The Load
Limiting Relay reduces electrical
load in proportion to measured

overload current. It is adjustable to
any current value between 3 and 7
amperes. With the proper
transformer, it can be used in
electrical circuits of any current
rating.

R-130 Air Pressure
Reducing Valve []
The R-130 Air Pressure Reducing
Valve reduces the primary air
pressure to a desired level. The
valve is available in 1/8, 3/8, 1/2,
and 3/4 in. sizes with capacities of
1, 25, 35, and 60 SCFM,
respectively (0.47, 11.8, 16.5, and
28.3 L/s). The output pressure
setting is easily adjusted. A
relieving feature reduces the
output pressure when the pressure
setting is lowered.

3/4-in.

Valve
1/8-in. Valve
and Mounting

Nut (Nut Ordered
Separately)

R-131 Air Pressure
Reducing Valve []
The R-131 is used where a highly
accurate regulation of air pressure
is required. The valve will maintain
an output pressure within
+0.1 PSIG. The R-131 is supplied
in 1/4-in. pipe size with two
auxiliary 1/4-in. ports.

R-317 Air Flow Controller

The R-317 Air Flow Controller is a
direct acting, low-volume
instrument for maintaining a
constant volume discharge in a
high-velocity mixing unit. The
R-317 controls duct pressure or air
flow or is for use with all mixing
units in which volume can be
controlled by measuring a
pressure differential (within one of
the R-317’s ranges).
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R-318 Air Flow Controller

The R-318 Air Flow Controller is a
proportional action low-volume
instrument designed to maintain a
constant volume discharge in a
high-velocity mixing unit. The
controller is direct acting. It is
suitable for control of duct
pressure or air flow as well as for
use with all mixing units in which
the volume can be controlled by
measuring a pressure differential
within the R-318’s range: 0.1 to 1.0
in. WE; (24.8 to 248.8 kPa).

R-2080 1:1 Booster Relay

The R-2080 operates as a
pneumatic repeater and volume
amplifier. The pilot signal received
by the R-2080 is repeated at its
output at a 1:1 ratio. It is amplified
to a large volume output signal to
either improve the response time
of a controlled device or to
operate additional controlled
devices.

R-3710 Series Restrictors

The R-3710 Series Restrictors are
available with fixed and variable
size orifices in various styles for
convenience in installation. The
fixed restrictors come in two sizes
that are color coded for easy
identification: 0.005 in. (0.12 ram),
red; and 0.007 in. (0.18 ram), aqua.
The R-3710-2000 model is a
variable size restrictor. Its orifice is
adjustable from 0 to 0.0625 in. (0
to 1.6 rnm).

Fixed

Variable

R-3712 Diode Restrictor
Tee [
The R-3712 has an integral diode
and restrictor. It allows air flow
through the bottom of the tee in
one direction only. A 0.007-in.
restrictor is in the marked branch.

R-3714 Diode Tee [__J
The Ro3714 Diode Tee is designed
to be installed in a low-volume
thru-line to exhaust the thru-line
whenever the pressure to the
diode branch is at a lower value
than that of the thru-line, A higher
pressure at the diode branch
closes the diode and allows
normal operation in the thru-line.

R-4000 Miniature Pressure
Regulator

The R-4000 Miniature Pressure
Regulator is a low-volume
instrument used primarily for
readjusting the set point of
pneumatic and fluidic controllers.
Its output pressure varies in
proportion to the rotation of the
adjusting knob. The R-4000 is
available in output pressure spans
of 1, 2, 3, 5, 6, and 12 PSI (7, 14,
21, 34, 41, and 83 kPa). These
spans can be placed anywhere
within the output pressure limits of
2 and 17 PSIG (14 and 117 kPa)
for the 12 PSI span model and
2 and 12 PSIG (14 and 83 kPa)
for all other span models.

Switches Section S

S-224 Pneumatic Gradual
Switch

The S-224 Pneumatic Gradual
Switch is a proportional action,
relay-type device that slowly
changes the pressure in air lines
from a remote location. Its output
pressure setting can be set from
zero to full control pressure--
20 PSIG (138 kPa). The output
pressure spans (per 300 knob
rotation) of the two available
models are 6 and 20 PSI (41 and

16

138 kPa); there is a conversion kit
to convert either span to 2 PSI
(14 kPa).

S-230 Series Pneumatic
Selector Switches [---]
S-230 Series Pneumatic Selector
Switches are designed for manual

switching of air flow in pneumatic
control systems. There are
two-(S-232), three-(S-233), and
four-(S-234) position switching
models, with or without exhausts.
A variety of preprinted switchplate
service labels are available.
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S-1206 24V D.C. Motor
Control Unit for Local and
Remote Start-Stop

The S-1206 is an electrical control
station which makes it possible to
both start and stop an electric
motor from a local or remote
location, whichever is convenient.
The unit draws 15 mA and
consists of a 22-volt minimum
pull-in relay, a 50-ohm resistor,
and a 6-point terminal strip, all
housed in a standard conduit box.
The contacts of the relay have a
rating of 345 VA and a maximum
voltage limit of 220 volts.

S-6110 Electro-Pneumatic
Motor-Driven Servo D
The S-6110 Electro-Pneumatic
Motor-Driven Servo provides a
pneumatic output which can be

changed by the application of a
D.C. signal to its input. The

magnitude of the output change is

directly proportional to the
duration of the electric input
signal. The output is used to reset
remote pneumatic controlling
receivers or to reposition
pneumatic controlled devices. The
S-6110 has an output pressure
span that is adjustable from
2 to 20 PSI (14 to 138 kPa)
+/-5% of the span.

S-7200 Fan Control Switch
and Mounting Base for
T-4000 Series Thermostats

The S-7200 is a combination fan
speed selector switch and
mounting base for Johnson
T-4000 Series Pneumatic Room
Thermostats. A three-position
electrical switch marked "Low--
Off--High" and rated for 1/2 HP at
120 volts, 60 Hz is used to select
the desired fan speed. The
thermostat, horizontally mounted,
controls the valve on fan coil units
according to room conditions.

S-6100 Electro-Pneumatic
Servo with Motor Drive L_J
The S-6100 Electro-Pneumatic
Motor-Driven Servo produces a
pneumatic output directly
proportional to an electric input
signal to reset pneumatic
controlling receivers or to
reposition pneumatic controlled
devices. This transducer is ideally
suited for manual or multiplexed
applications where multi-point
remote adjustment or
repositioning is desired. Four
models of the S-6100 are available
with output spans of either 5 or 10
PSI (34 or 69 kPa) and indication
potentiometer resistances of 100
or 5000 ohms. For JC/80

applications, two models of the
S-6180 are available with output
spans of either 5 or 10 PSi and
indication potentiometer
resistances of 5000 ohms. The
output pressure range of all
S-6100 and S-6180 models is
adjustable from 0 to 20 PSIG (0 to
138 kPa).

S-6600 Regulated Power
Supply

Designed for use with the N-6600
Pressure-Electric Transducer, the
S-6600 can provide a regulated
-+15 volt D.C. output for up to 7
current/voltage output transducers
or 17 voltage output transducers.
Any combination of the
transducers can be connected in
parallel as long as the total current
draw between "+15V" and "Corn"
on the power supply does not
exceed 300 mA--the unit’s
maximum current output. Input
voltage of the S-6600 is 115/230

volts A.C., 50/60 Hz +/-10%. The
power supply is furnished in an
electrical equipment enclosure.

S-7300 Circulating Pump
Sequencer ["]
The S-7300 Circulating Pump
Sequencer is an automatic electric
switching device that activates a
"standby" circulating pump
whenever the operating pump
fails. Models are available for 120V
A.C., 50/60 Hz, or 240V A.C., 50/60

Hz electrical service. Control
circuit voltage is 24V A.C., 50/60
Hz. The sequencer is also
equipped for the addition of an
outside air thermostat to stop and
start the operating pump
according to outside temperature.
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S-7500 Damper Position
Switch
SPDT
Line Voltage D
The S-7500 Damper Position
Switch delays fan operation until
the damper to which it is
connected is in the proper
position. It can also be used to
operate a light to indicate whether
the damper is open or closed. The

unit is equipped with a SPDT,
hermetically sealed, mercury
switch rated at 4 amp. 115 volts, 2
amp. 230 volts, A.C. or D.C.

Thermostats and Thermometers Section T

T-335 Submaster Airstream
Thermostat
Averaging Element []
The T-335 Thermostat is a
non-relay instrument especially
designed for controlling unit
ventilator discharge air
temperatures between selected
limits. This is a proportional
action, direct acting thermostat
with a built-in restrictor and
adjustable sensitivity. Its set point
is automatically adjusted by the
master room thermostat. A
liquid-filled averaging element
designed for temperatures up to
270F is furnished on the T-335.

T-2100 Dial Thermometers
Direct or Remote Mounted
Air or Liquids

The T-2100 Dial Thermometers are
available in two models: one for
direct mounting and one with a
capillary for remote mounting
(surface or flush). Both models are
supplied with an 8-ft. (2.44 m)
averaging element or with a bulb
insertion element. A mounting
bracket is furnished with the
flush-mounted thermometer that
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will accommodate panels up to
7/8 in. (22 mm) thick.

Direct Mounting Direct

with 8-ft. Mounting

Averaging with Bulb

Element insertion
Element

T-2110 Vertical Scale
Thermometer
Air or Liquids

The T-2110 Thermometers give
accurate, continuous temperature
indication. An insertion model is
available for measuring
temperatures in air ducts, and an
immersion model is available for
indicating temperatures in tanks,
process piping, and other pipe
lines. Both have 9-in. scales.

Insertion Immersion
Model Model

T-3100 Thermostat
Single Temperature
Single Pressure [
The T-3100 proportional action
pneumatic thermostat maintains
space temperature according to
return air temperature in a
terminal air conditioning unit.
Direct or reverse acting models
with liquid-filled bulb elements are
available.

T-3101 Reverse Acting
Thermostat with Averaging ’n
Element

The T-3101 Reverse Acting
Thermostat proportionally controls
air temperature. In a typical
application, it is used as a
high-limit control and is
connected to a G-7185 electric
heat step controller. The T-3101 is
furnished with an 8-ft. (2.44 m)
averaging element for remote
temperature sensing. An in-line
fixed restrictor is supplied and
must be appropriately installed
according to the thermostat’s
application.
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T-3110 Integral Thermostat
and Piston Top Valve
Actuator
Single Temperature
Single Pressure

Designed primarily for use on a
valve-controlled terminal air

conditioning unit, the To3110 is a
combination pneumatic thermostat
and valve actuator that provides
proportional control of a steam or
water valve in a single temperature
application. The unit will fit any
Johnson N.O., N.C., or mixing
valve sizes 1/2 in. through 2 in.
Direct or reverse acting models
with external set point adjustment
and liquid-filled temperature
measuring elements are available.
A direct acting model with an
averaging element and concealed
set point is available for low-limit
applications.

T-3200 Thermostat
Single Temperature
Dual Pressure []
The T-3200 is a proportional
action, pneumatic controller with

an averaging
temperature-measuring element
and concealed set point
adjustment. This compact unit is

designed to control pneumatic
actuators on heating-cooling unit
ventilator applications. The
thermostat is direct acting with 15
or 20 PSlG (103 or 138 kPa)
supply pressure and inoperative
with 11 PSIG (76 kPa) supply
pressure.

T-3250 Low-Limit
Thermostat and Piston Top
Damper Actuator
Single Temperature
Dual Pressure [-
The T-3250 is a combination
pneumatic low-limit thermostat
and piston top damper actuator
designed to proportionally control
dampers on heating-cooling unit
ventilator applications. The
instrument has an integral switch
that will render the thermostat
inoperative at 11 PSIG (76 kPa)
supply pressure; the room
thermostat will then directly
control the damper actuator. When
the supply pressure is 15 or
20 PSIG (103 or 138 kPa) the
T-3250 actuator will respond to
the demands of the room
thermostat except that the T-3250
will override the room thermostat
to maintain a minimum discharge
temperature. The low-limit set
point is 56F at
7.5 PSIG (13C at 52 kPa). The
T-3250 has an 8-ft. (2.44 m)
averaging element with an 18-in.

(457 mm) capillary.

T-3300 Thermostat
Dual Temperature
Dual Pressure

The T-3300 proportional action
thermostat maintains space
comfort in accordance with the
temperature of air returning to a
terminal air conditioning unit.
Both models have a bulb element
and an external set point
adjustment. One model is direct
acting with 15 PSIG (103 kPa)
supply pressure and reverse acting
with 20 PSIG (138 kPa) supply
pressure. The other is direct acting
at 20 PSIG and reverse acting
at 15 PSIG.

T-3310 Integral Thermostat
and Piston Top Valve
Actuator
Dual Temperature
Dual Pressure []
Designed primarily for use on a
valve-controlled terminal air
conditioning unit, the T-3310 is a
combination pneumatic thermostat
and valve actuator that provides
proportional control of a steam or
water valve in a heating-cooling
installation. The unit will fit any
Johnson N.O., N.C., or mixing
valve, sizes 1/2 in. through 2 in.
The T-3310 is a non-relay
controller requiring dual supply air
pressures of 15 PSIG (103 kPa)
and 20 PSIG (138 kPa).
Changeover from heating to
cooling is accomplished by
switching the supply air pressure.
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T-3350 Integral Thermostat
and Piston Top Damper
Actuator
Dual Temperature
Dual Pressure []
Especially suited for
heating-cooling applications on
terminal air conditioning units, the
T-3350 is a combined thermostat
and piston actuator that
proportionally controls air flow by
regulating damper position. The
unit is direct acting with 15 or
20 PSIG (103 or 138 kPa) supply
pressure and reverse acting with
11 PSIG (76 kPa) supply pressure.
The actuator has a 1-1/2-in.

(38 mm) stroke and a spring
range of 5 to 10 PSIG (34 to 69
kPa). At 20 PSIG input it can
provide up to 80 pounds (356 N)
of force on power stroke and up to
40 pounds (178 N) on return
stroke.

T-3610 Pneumatic
Low-Limit Thermostat

The T-3610 is a proportional
action, non-relay controller with
pneumatic feedback. It is used
primarily to maintain a minimum
air temperature. Models with an
8-ft. (2.44 m) averaging element or
an 18-in. (457 mm) insertion
element are available for duct
mounting, and a model with an
18-in. insertion element is
available for unit ventilator
mounting. Mounting brackets are
furnished with all models.
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T-3610 with
8-ft. Averaging

Element

T-4000 Series Pneumatic
Thermostats

T-4000 Series Thermostats provide
individual space temperature
control in heating and cooling
systems. They produce a
proportional signal to modulate
controlled devices in response to
load changes. All thermostats have
a standard set point dial range of
55 to 85F. Most have a volume
amplifier and pneumatic feedback.

The T-4002 is a single temperature
thermostat.

The T-4003 is a single temperature
thermostat featuring a local and/or
remote set point readjustment.

The T-4004 is a single
temperature, low capacity
thermostat. It requires only one air
line connection at the thermostat.

The T-4502 is a dual temperature
thermostat for individual day
control and programmed night or
weekend setback.

The T-4512 is similar to the
T-4502; however, it features an
additional output air terminal
which can be used as an on-off
switchline to actuate auxiliary
devices through the system
program.

The T-4752 is a heating-cooling
thermostat.

T-5002 Room Temperature
Transmitter

The T-5002 measures space
temperature and transmits a
proportional 3 to 15 PSIG (21 to
103 kPa) signal to a remote
pneumatic thermometer for
indication or to a
receiver-controller for automatic
temperature control. It is available
in 50 to 100F, 60 to 85F, and 10 to
35C ranges.

T-5210 Pneumatic
Temperature Transmitter [
The T-5210 measures temperature
and converts the measurement to
an air pressure signal that is
transmitted to a pneumatic
receiver, controller, or
receiver-indicator. It is a
low-volume instrument
incorporating pneumatic feedback.
Models are available with bulb
elements with 5-1/2-in. (140 mm)
or 4-ft. (1.22 m) capillaries, or with
8- or 17-ft. (2.44 or 5.18 m)
averaging elements with 1-ft.
(305 mm) capillaries. Four models
are available with long capillaries,
two of which have stainless steel
bulbs and capillaries for use in
hostile environments.

T-5210 with
8-ft. Averaging

Element

T-5302 Receiver-Controller [’-1
The T-5302 Receiver-Controller
controls valves, dampers, or other
control devices according to
temperature, pressure, or humidity
measured by a pneumatic
transmitter. Direct or reverse
acting models are available and
have pneumatic feedback. Gain is
adjustable.
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T-5303SubmasterReceiver-Controller [--]
The T-5303 is used where it is
desirable to vary the set point of
a receiver-controller from either of
two remote locations either

automatically or manually. Direct
and reverse acting models with
direct or reverse readjustment are
available. The instrument is

designed for surface or semi-flush
mounting on a central panel.

T-5312 Receiver-Controller
for Pneumatic
Transmission Systems I--]
The T-5312 produces an output
that is proportional to a 3 to
15 PSIG (21 to 103 kPa) signal
from a remote transmitter to
directly control dampers, valves,
and other devices. The instrument
can be made either direct or
reverse acting and can be surface
or panel mounted. A two-position
instrument is also available.

T-5500 Series Pneumatic
Thermometers D
The T-5500 Pneumatic
Thermometers provide continuous
visual indication of the
temperature measurement of one
transmitter in a 3 to 15 PSIG (21
to 103 kPa) pneumatic
transmission system. All
thermometers have a recalibration
screw and are equipped to be
flush or surface mounted.

T-7610 Electric High-Limit
Thermostat with Manual
Reset ]
The T-7610 has been specifically
designed to meet the requirements
of the National Board of
Underwriters regarding the spread
of fire through ducts passing
through fire walls. When an
excessively high temperature
causes the unit to cut out, it must
be manually reset after the
temperature has dropped 12F
below the cut-out setting. Power
to the unit may be 115, 230, or440
volts A.C. or D.C. UL and CSA
Listed.

T-7900 Strap-On Line
Voltage Thermostat for
Heating-Cooling
Changeover D
When wired in series with a space
thermostat, the T-7900 provides
automatic heating-cooling
changeover on terminal air

conditioning units. It straps
directly onto a pipe and opens or
closes its contacts depending on
the temperature of the fluid in the
pipe.

T-8000 Bulb Element
Thermostat
Proportional or
Two-Position Action
Direct or Reverse Acting

The T-8000 Thermostat is
designed for applications which
require the sensing element to be
located where extreme conditions
do not permit controller mounting,
or where operational adjustments
to the controller would be
inconvenient. The thermostat can

be made to be either direct or
reverse acting. Proportional action
models are available with either
bulb or averaging elements;
two-position models have bulb
elements. Surface or panel
mounted.

T-8000 with

Bulb Element

T-8020 Immersion
Thermostat
Proportional or
Two-Position
Action
Direct or Reverse Acting

The T-8020 controls liquid
temperatures. It is mounted
directly on a tank or in a pipe tee
and is available with or without a
separable well for the liquid-filled
immersion element. Models with
proportional or two-position action
are available and can be made to
be either direct or reverse acting.
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T-8500 Thermostat Bulb r-
Element

The T-8500 employs pneumatic
feedback and gives extremely
accurate proportional control--
even at low sensitivities. This
accuracy makes it an ideal master
controller in a master-submaster
control system. It is also used for
direct temperature control. Direct
or reverse acting models are
available. Action can be changed
by a simple field change of the
pivot. The T-8500 is recommended
when a measuring element must
be installed where vibration exists
and highly accurate control is
requ red.

T-9001 Single Input and
T-9002 Two Input
Pneumatic
Receiver-Controllers [
T-9001 and T-9002
Receiver-Controllers provide
proportional control of pneumatic
devices and are designed for use
with remote temperature,
humidity, or pressure transmitters.
Built-in transmitter manifolds
provide restricted supply air to
low-volume remote transmitters;
thus, only one air line connection
is required between the two
instruments. T-9001 and T-9002
units can be used with any
pneumatic output device which
has a calibrated output of 3 to 15
PSIG (21 to 103 kPa). For
applications using high-volume
transmitters or requiring extreme
accuracy, a blank manifold (less
restrictor) is furnished.

T-9110 Remote Set Point
T-9111 Integral Set Point
PI Receiver-Controllers

The T-9110 and T-9111
Proportional-Integral (PI)
Receiver-Controllers add
integral function (reset action)
to the proportional control
action of a pneumatic
controller. They also add
proportional and integral
function to the output of a
pneumatic transmitter. The
T-9110 is capable of direct or
reverse action; the T-9111 must
be ordered either as direct or
reverse acting. Gain is fixed at
1:1. The controllers significantly
reduce energy waste due to
excessive offset,

T-8501 Submaster t---1

Thermostat Bulb Element

The T-8501 has a set point that
can be automatically readjusted by
a remote master controller. An
adjusting dial permits manual
readjustment of the set point at
the instrument. The T-8501 is
recommended when a measuring
element must be installed where
vibration exists and highly
accurate control is required. The
instrument can be field set for
direct or reverse action and direct
or reverse readjustment.

T-9001

T-9002
(Program Module

Removed)

T-9111
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Valves Section

V-24 Solenoid Three-Way
Air Valve

The V-24 Solenoid Three-Way Air
Valve is used in applications
where a pneumatic control device
is operated by an electric circuit.
The V-24 has two-position action
and three piping connections
marked "N.O." (normally open),
"N.C." (normally closed), and
"COM" (common). Several models
with different electrical ratings are
available.

V-3000 Pneumatic Valve
Actuator
Exposed or Enclosed

V-3000 Valve Actuators accurately
position steam or water valve
modulating plugs in response to
the pneumatic signal from a
thermostat or humidostat. The
exposed model is for installation
in a protected location; the
enclosed model is installed where
environmental conditions would
be damaging to an exposed
actuator,

Exposed Enclosed

Steam and Water Valves for
UseWith PistonTop
Actuators orValveTop
Thermostats

This group of valves controls the
flow of steam or water through
coils and heat exchangers. They
have stainless steel stems and are
available in a variety of body V-3752 V-3962 V-4322 V-4440

patterns of cast brass with (Valves Shown with V-3000 Exposed Actuators)
modulating valve plugs.

Spring
Size Service Range Cv/kv Service

Valve Body
Valve

(inches) Connection PSlG Factor Pressure-Temperature Rating
kPa

Vo3752 4-8 or 9-13 20 & 26 Water
1-1/2 & 2 Screwed

N.O. 28-55 or 62-90 17 & 22 Steam

150 PSIG @ 281F (1034 kPa @ 138C)

35 PSIG @ 281F (241 kPa @ 138C)

V-3762
1/2 & 5/8 Flared

4-8 0.9-3.3 Water
N.O. 28-55 0.77-2.8

250 PSIG @ 281F (1723 kPa @ 138C)

V-3962
1/2 & 5/8 Flared

9-13 1.6-4.1
Water

N.C. 62-90 1.4-3.5
250 PSIG @ 281F (1723 kPa @ 138C)

V-3970 9-13 17 & 27 Water
1-1/2 & 2 Screwed

N.C. 62-90 15 & 23 Steam

150 PSIG @ 281F (1034 kPa @ 138C)

35 PSIG @ 281F (241 kPa @ 138C)

V-4322
1-1/2 & 2 Screwed

4-8 or 9-13 21 & 30
Water

3-Way 28-55 or 62-90 18 & 26
150 PSIG @ 281F (1034 kPa @ 138C)

V-4332 1/2 Flared
4-8 or 9-13 1.2 & 2.0

Water
3-Way 28-55 or 62-90 1.0 & 1.7

250 PSIG @ 281F (1723 kPa @ 138C)

V-4334
5/8 Flared

4-8 or 9-13 4.7
Water

3-Way 28-55 or 62-90 4.0
250 PSIG @ 281F (1723 kPa @ 138C)

V-4440
1/2 & 5/8 Flared

4-12 or 6-9 1.4-4.7
Water

Htg-CIg 28-83 or 41-62 1.2-4.0
250 PSIG @ 281F (1723 kPa @ 138C)
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Cage Trim Valves

Cage Trim Valves feature a
removable cage which provides
valve plug guiding throughout its
travel and permits high
rangeability. The cage also has an
integral seat for easy replacement.
By loosening a single set screw,
the complete actuator can be
removed without disturbing the
rest of the valve assembly. All trim
parts can then be removed and
replaced through the top opening
of the valve body without
removing the valve from the
system. All of the valves in this
group can use Piston Top
Actuators or Valve Top
Thermostats except for the V-3854
which is supplied with its own
oval-shaped, enclosed pneumatic
actuator. The bodies of these units
are made of cast brass, and the
stems are stainless steel. The
V-3754, V-3854, and V-3974 all use
the same body and cage.

V-3754 V-3854 V-3974

(V-3754, V-3974, and V-4324 Shown
with V-3000 Exposed Actuators)

V-4324

Valve Size Service
(inches) Connection

Spdng
Range Cv/kv
PSIG Factor Service

kPa

Valve Body
Pressure-Temperature Rating

V-3754 1/2, 3/4, Screwed
N.O.

4-8 or 9-13 0.2-13.9 Water
28-55 or 62-90 0.17-11.9

Steam

400 PSIG
150F (-29
345 PSIG

(2756 kPa) Between -20 and
to 66C) Decreasing to
(2377 kPa) at 281F (138C)

35 PSIG (241 kPa)--Saturated

V-3854
N.O. 1/2 Screwed

400 PSIG
4-8 or 9-13 1.2-4.4 Water 150F (-29
28-55 or 62-90 1.0-3.8- 345 PSIG

Steam

(2756 kPa) Between -20 and
to 66C) Decreasing to
(2377 kPa) at 281F (138C)

35 PSIG (241 kPa)--Saturated

V-3974
N.C. 1/2, 3/4, Screwed 9-13 0.2-13.9

62-90 0.17-11.9

Water

Steam

400 PSIG
150F (-29
345 PSIG

(2756 kPa) Between -20 and
to 66C) Decreasing to
(2377 kPa) at 281F (138C)

35 PSIG (241 kPa)--Saturated

V-4324
3-Way

1/2, 3/4, Screwed
4-8 or 9-13 1.2-13.9
28-55 or 62-90 1.0-11.9

Water
400 PSIG
150F (-29
345 PSIG

(2756 kPa) Between -20 and
to 66C) Decreasing to
(2377 kPa) at 281F (138C)
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Steam Valves for Use With
Piston Top or Diaphragm r---I
Actuators

These valves are designed to
control the flow of
medium-pressure steam through
coils and heat exchangers. They
have stainless steel stems and a
cast brass body with a single seat
and modulating valve plug.

V-5230 with
V-3000 Actuator

and V-9502
Po$itioner

V-5430
with

Diaphragm
Actuator

Spring
Size Service Range

Valve
(inches) Connection PSIG

kPa

Cv/kv
ServiceFactor

Valve Body
Pressure-Temperature Rating

V-5230 "1/2 to Screwed
3-7

N.O. *’1 to 2 21-48

0.9-30 Steam
0.77-26

125 PSIG @ 400F (861 kPa @ 204C)
to 200 PSIG @ 150F (1378 kPa @ 66C)

V-5430 "1/2 to Screwed
9-14

N.C. *’1 to 2 62-96

0.9-30
Steam

0.77-26

125 PSIG @ 400F (861 kPa @ 204C)
to 200 PSIG @ 150F (1378 kPa @ 66C)

*Piston Top Actuator Only **Diaphragm Actuator Only

Steam and Water Valves for
Use With Diaphragm
Actuators

These valves are designed to
control the flow of steam or
water through coils and heat
exchangers. The replaceable
composition disc used with the
equal percentage modulating
plug is especially compounded
for ,steam, hot, or cold water
service to assure tight seating.
Valves up to 2 inches in size are
made of cast brass; valves 2-1/2

through 6 inches in size are

made of high tensile cast iron.
Some of the models are
available with stainless steel
trim. All have stainless steel
stems.

V-5210 V-5250 V-5460 V-5840
Flanged Screwed Screwed Flanged

Size Service
Valve

(inches) Connection

Spring
Range Cv/kvPSIG Factor
kPa

Service
Valve Body

Pressure-Temperature Rating

V-5210

Water 3-7 0.9-165
3/4 to 4 Flanged

21-48 0.77-141
Water 250 PSIG @ 406F (1723 kPa @ 208C) to

400 PSIG @ 150F (2756 kPa @ 66C)

NO. Steam
2-1/2 to 4

Flanged
3-7 51-165

21-48 44-141
Steam

125 PSIG @ 353F (861 kPa @ 178C) to
175 PSIG @ 150F (1206 kPa @ 66C)

V-5250
Flanged,

N.O. 1/2 to 6 Screwed,
Union

4-8 or 9-13 1.5-350
28-55 or 62-90 1.3-300

Water

Steam

150 PSIG @ 281F (1034 kPa @ 138C)

35 PSIG @ 281F (241 kPa @ 138C)

V-5410

Water 9-13 0.9-165
3/4 to 4

Flanged
62-90 0.77-141

Water 250 PSIG @ 406F (1723 kPa @ 208C) to
400 PStG @ 150F (2756 kPa @ 66C)

N.C. Steam
2-1/2 to 4

Flanged
9-13 51-165
62-90 44-141

Steam 125 PSIG @ 353F (861 kPa @ 178C) to
175 PSIG @ 150F (1206 kPa @ 66C)

V-5460 1/2 to 6
Flanged,

N.C. Screwed
9-13 2.2-344
62-90 1.9-295

Water

Steam

150 PSIG @ 281F (1034 kPa @ 138C)

35 PSIG @ 281F (241 kPa @ 138C)

V-5650 2-1/2 to 6 FlangedBypass
9-13 68-414

62-90 58-355
Water 125 PSIG @ 281F (861 kPa @ 138C)

V-5840 1/2 to 6 Flanged,
3-Way Screwed

4-8 or 9-13 3.2-347

28-55 or 62-90 2.7-297
Water 150 PSIG @ 281F (1034 kPa @ 138C)
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Air Switching Valves

These valves are used in dual
supply pressure systems to switch
the flow of control air from one
supply pressure to another. The
V-6151 can also be used in a
variety of other applications.
Control air connections are made
to barbed fittings on the actuators.
Valve bodies are cast brass;
actuators are die cast aluminum.

Size ServiceValve
(inches) Connection

Spring
Range
PSlG
kPa

V-6133 Barbed 3-5
3-Way

1/8
Fitting 21-34

V-6143 3/8
3-Way 3/4 Screwed

V-6133 V-6143

9-11
62-76

V-6151

(V-6143, V-6151, and V-6163 Shown
with V-3000 Exposed Actuators)

9-13
62-90

V-6151 Barbed 15-19
3-Way

1/4
Fittings 103-131

Maximum Pressure Body Rating
PSIG kPa PSIG kPa

75 517 125 861

12-14 or 16-18
83-96 or 110-124

125 861 125 861

V-6163
1/4 Barbed

3-Way Fittings

125 861 125 861

50 345 150 1034

V-6163

V-9502 Pneumatic Positioner
for Rubber Diaphragm
Valve Actuators D
The V-9502 Positioner is a
precision, pneumatic relay device
that adjusts and maintains a valve
actuator in an exact position in
applications requiring accurate,
stable control. The positioner is
mounted directly to a valve
actuator for precise flow control.
The V-9502 is furnished as part of
a factory-mounted assembly
consisting of a positioner attached
to a V-3000-1, 3-R, 4-R, 5-R, or
8-R actuator, or is available as a
separate unit.

V-9502
Mounted to
Diaphragm
Actuator and

Valve
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OPERATED
MOTORTROL two position

ompact MOTORTROL valves offer
ide range of models to handle ell

water system control needs.
MOTORTROL valves are designed to
withstand high moisture conditions
found in many concealed fan
coil installations.,Z LVESR SUPER

CHILLED WATER
APPLICATIONS
Fan coil systems
Gas absorption chiller systems
Convection systems
Valance systems
Radiant systems
Induction systems

Important MOTORTROL Features

[] Silent valve operation.

[] 100% shut-off

[] Optional summer/winter
change over switch.

[] No bleed pods to plug.

[] Super-.quick disconnect
inverted flare connections on
647 and 687 series.

[] Rubber parts specially compounded
for chilled or hot water.

[] Built in adjustable flow controller
(optional).

Optional auxiliary switch sealed.

Valves are available in both normally
open and normally" closed. Normally
open valves provide a fail safe installa-
tion. MOTORTROL’s biggest advantage
over other valves is its day after day
reliable, service free performance.

OPTIONS AVAILABLE
ADJUST-O-FLOW
Adjust-O-Flow is built into the
MOTORTROL units thus eliminating
the need for a separate balancing
valve. To adjust the flow to the capacity
desired merely turn the cock to the
desired position. Ideal for fan coil,
baseboard units, boilers, convectors
and wherever a system needs balancing
to provide varied heating and
cooling requirements.

AUXILIARY SWITCH
Available for control panel monitoring
or operating auxiliary equipment on
standard models. It is activated
after valve is fully open and is reset as
valve starts to close. For pilot duty
only. (Only sealed switches should be
specified for chilled water applications.)
Rating 5 amp at 125/250 V A.C.

STRAP-ON SUMMER/WINTER
CHANGE- OVER SWITCH
Encapsulated switch completely
sealed against moisture and factory
wired to operate valve motor only.
Suitable for 7- end " O.D. tube
and !" pipe. It will operate on
thermostat heating contacts with water
temperatures of 88"F or higher. With
water temperatures of 60"F or lower
the valve will operate on thermostat
cooling contacts.
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Supersedes 3530-C Series A19

Johnson Controls. Inc.
Penn Division

2221 Canen Court
Oak Brook. IL 60521

Type A19ANC
General Purpose Industrial Thermostats
With Rainproof Enclosure

APPLICATION
These SPDT thermostats are designed for a variety of

lications where rainproof enclosures are necessary or

sirable. A typical use is to control the temperature of
fluids conveyed through pipes (commonly termed pipe
tracing). An alarm or signal circuit can be operated by
the auxiliary contacts (see Wiring Diagram).
These thermostats are designed for operating or limit
control applications. Whfre critical or high value prod-
ucts are to be maintained within a specific temperature
differential, a single thermostat should not be applied
to function as both an operating and a limit control. In
these applications, a separate limit control with alarm
contacts should be wired to indicate when the limit con-
trol operates.

FEATU R E.S
--Rainproof gasketed enclosure has gray U.L. listed

outdoor finish.

--Liquid-filled element is unaffected by barometric
pressure and cross ambient temperatures.

--Dependable field proved snap-acting contacts with
heavy duty rating for inductive or resistance loads.
Pilot rating to 600 V. A.C.
Wide choice of range options.

--Simple strain-free mounting on three rubber cushion-
ed mounting feet.

--High limit dial stop.
--Copper bulb well available.

GENERAL DESCRIPTION
This thermostat has an enclosed SPDT Pennswitch con-
tact unit. May be wired to open on temperature rise (’R"
to "B"), or dose on temperature rise ("R" to "Y").

OYIrLLO

.,tasLu

-ORD

RD TO YELLOW
ON TEMP.

ID TO BLU(
OPENS ON TEMR

Fig. 2 Terminal arrangement.

Fig. Interior of Type A19ANC.

This thermostat has a keyed adjustable high limit stop.
A special spanner wrench (Part No. 836-61), required
to adjust stop, is supplied with each control.

OPTIONAL CONSTRUCTIONS
Sensing Elements: Standard capillary length is 10 feet.
Other lengths available at extra cost, consult Customer
Service.

Bulb Well: Copper bulb wells with 1/2"’ NPT brass
connector are supplied when required, at extra cost.

See "Specifications Table" for Part Numbers.

MISCELLANEOUS SPECIFICATIONS
Conduit Opening: Welded 3/4" female bushing.
Case and Cover: .062" cold drawn steel.

Finish: U.L. listed outdoor baked-on gray enamel.
Shipping Weight: Individual pack 2.3 lbs.

ORDERING INFORMATION
To order specify Product Number. If Product Number
is not known, specify the following:
1. Type A19ANC.
2. Range required.
3. Capillary length if other than 10 feet (consult Cus-

tomer Service).
4. Bulb well, if required.

SPECIFICATIONS

(,JI,I9ANC- 0 to 150 6 190 10’
AIgANC-2 100 to 250 6 290 10’
A19ANC3 200 to 350 6 390 0,

AIgANC-4 325 to 475 6 515 10’

Differential baled direct bulb immerlton in liquid at minute rate of change. In bulb well
rface luch pipe, differential may be wider depending everol variables.

0.290 2" WELl 1A-601R

0.366 21&" WELl6A-60 R

0.366 2" WEL16A-601R

differential will widen. When clamped to
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Catalog Section A
Series A41

Bulletin No. 3967-B

Supersedes 3967-A

Johnsoft Controls. Inc.
Penn Division

2221 Cam0en Court
Oak Brook. IL 60521

Application

These nickel wire wound sensors
are used with Penn electronic
controllers that requi.re wire
wound sensor inputs, such as
the Series R41 ’MIZER, R48
MINI-’MIZER or R94 controller.

Series A41 Wire Wound Temperature Sensors
For Duct, Immersion and Outdoor Sensing

Features

--Highly sensitive nickel wire

sensing element.

--Solid state components.

--Easy to install and wire.

Specifications
:1000 ohms, Immersion, NEMA Type Enclosure,

A41BA 6" Wire Leads

A41FA 1000 ohms, Duct, Plug Connector

50 ohms. Duct. Zone Discharge. 20:1 Authority,
A41FT Plug Connector

A41GA 1000 ohms, Duct, 6" Wire Leads
Type 50 ohms, Duct, Zone Discharge. 20:1 Authority.
Number A41GT 6" Wire Leads

1000 ohms, Duct. NEMA Type Enclosure,
A41HA 6" W=re Leads

1000 ohms. Outdoor, Weathertight Condulet,
A41QA

6" Wire Leads. 1000 ohms, High Temperature to 350 F (177 C),
’A41WA WireLeads

Insertion Depth of
Duct and Immersion 6" (152 mm)
Sensors

Duct Aluminum Supporl and Mounting Plate

Steel Handi-box and Packing Nut Assembly,
Material Immersion t/2" NPT Brass Bulb Well

Outdoor Aluminum Condulet Fitting with Gasketed Cover

Operating -40 to 240 F -40 to 116 C) Unless Otherwise
Temperature Range Specified

50 ohms at 70 F (21 C) for Types A41FT and A41GT:
Reference Resistance 1000 ohms at 70 F (21 C) all others

Resistance 1000ohms z 1%at 70 F(21 C)
Tolerance 50 ohms +_ ohm at 70 F (21 C)

Sensing Element Nickel Wire Wound, Encapsulated

A41BA .8 lb. (.36 kg)

A41GA, A41FA,
Shipping A41FT, A41GT .5 lb. (.23 kg)
Weight
(Individual A41HA 1.0 lb. (.45 kg)
Pack) A41QA 1.1 Ibs. (.51 kg)

A41WA .06 lb. (.027 kg)

Positive Resistance Change Approximately 3 ohms
1000 ohms Per Degree Fahrenheit (5.4 ohms Per Degree Celsius

Temperature Positive Resistance Change Approximately
Coefficient 3/Authority ohms Per Degree Fahrenheit

50 ohms (5.4/Authority ohms Per Degree Celsius) Example:
3/20:1 .15 ohms Per Degree Fahrenheit

Fig. 1--Type A41BA
Immersion Sensor.

--Shielded wire not normally
required.

General Description

The Series A41 sensors are
available for duct, immersion and

outdoor sensing applications.

The duct sensor mounts
directly to the flat surface of
the duct with sheet metal screws
It has a rigid aluminum support
which is inserted into the duct
and supports the nickel wire

Fig. 2--Type A41GA Duct Sensor
less enclosure.

Fig. 3--Type A41 HA Duct Sensor
with NEMA Type 1 enclosure.
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Series

Product Data
Issue Date

Z
KZ
4000
1076

Johnson Contmls, Inc.
Prom Division

Camden Court
Oak Brook, IL 60521

KZ-4000
General Purpose Relays

KZ-4000 General Purpose Relays
are used to control large electrical
loads from lower powered
sources. All models pre listed by
both Underwriters’ Laboratories,
Inc. and Canadian Standards
Association. Two relay contact
arrangements are available;
double-pole, double-thrqw and
single-pole, double-throw. The
nominal coil rating is 10 VA for all
voltages. The self-wiping silver
alloy contacts are rated for 25
ampere resistive loads and relay

contact terminals are an integral
part of the assembly.

Installation
KZ-4000 relays are designed for
panel mounting. If an enclosure is
required, a BZ-1000-2 enclosure
must be ordered separately.
Wiring connections are made to
screw terminals on the relay. All
wiring mut be in accordance with

applicable electrical code
requirements.

Specifications
Product KZ-4000 General Purpose Relays

Code No. Suffixes -4 -5 -6 -7 -6 -9

Models Coil Voltages (A.C.) 24 120 240 24 120 240

Contact= SPDT DPDT
Coil Ratings 10 VA at 24, 120 or 240 Volts, 50/60 Hz

Pilot Duty Ratings 690 VA at 120 or 240 Volts, 50/60 Hz

25 Amperes (Resistive) or 1 HP (746 Watts)
Contact Load Ratings at 120 or 240 Volts, 50/60 Hz

SPDT Model

I- 718 _.
2-112
63.5

- 11/32

- O.188
MTG

HOLES (2)

9.5
2- 3/8
6O

115116
L, 1-7/8

2-1/2

63.5

In.
DPDT (left) end SPDT (right) Dlmenslons--

DPDT Model
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Z
MZ
7OOO
1077

Johnson Co*ttmis, Inc.
Penn Division

2221 Camden Courl
Oak Brook. IL 60521

MZ-7000 Series
Cybertronic Indication Meters

MZ-7000 Series Cybertronic
Indication Meters are signal
readout devices designed for flush
mounting (with bezels), surface
mounting or back mounting
applications. Table 1 lists the
ranges available for each model.
All MZ-7000 series meter
movements are magnetically
shielded and can be used in all
types of panels without calibration
shift. The accuracy of all models is

Table 1: Sales and Divisions

Code
Number

+ 2 % of the full scale values.
MZ-7000 meters feature specially
designed scales that can be
changed without disassembling
the meter. Bezel kits and panel
lens kits for flush mounting are
available for all models (ordered
separately).

Applications
MZ-7006 and MZ-7008 meters,
with scale Sizes of 3 in. (76 ram)

Scale ScaleMZ-7006- Range Dataor
MZ-7008-

Position Linear, Graduated2 0 to 100% in %

Humidity Reset Non-Linear,11 10 to 90% R.H. Graduated in % R.H.
Dual: 0 * 15F

4 &O 50F
Reset, Both
Unnumbered

Linear, Graduated
in F"

5 -30 to 120F

6 40 to 240F

7 40 to 90F

8 40 to 150F

9 -20 to 180F

10 0 to 200F

33 200to 400F
35 100 to 300F

Dual:O+/- 8C &
0 27C
Reset, Both
Unnumbered

23

Linear, Graduated
in C

24 -34 to 49C
25 4 to 116C

26 4 to 32C

27 4 to 66C
28 -29 to 82C

29 -18 to 93C
30 0 to 140C

34 93 to 204C
36 38 to 149C

R.H. Indication Linear, Graduated
30 to 80% in % R.H.

MZ-7006-13, MZ-7008-13

MZ-7000 Series Meter

end 4 in. (102 ram) respectively,
have a fixed internal resistance of
2000 ohms for s 100 microampere
full scale deflection and are used
with the GQ-4000 Indication
System.

Installation
All MZ-7000 series meters are
furnished with a shorting.clip
across the meter Input terminal
studs. Do not remove this clip
until the meter is installed on the
job site and ready for operation.

The positive terminal is designated
by a + identification mark
permanently stamped on ell meter
cases. Observe correct polarity
when wiring.

In many cases, where meters are
mounted on remote panels, the
resistance of interconnecting wires
becomes factor in system
accuracy. To avoid stray signal
pickup, do not run interconnecting
wires in the same conduit or cable
carrying A.C. power. All wiring
must be in accordance with
applicable electrical code
requirements. The scale range of
the meter selected for a particular
application must always match the
range of the associated bridge. To
remove and replace scales, follow
exactly the procedure outlined on
the meter case.





Johnson Controls, Inc.
Penn Divisio

2221 Camden Court
Oak Brook. IL 60521

Series R34, A41
Solid State Differential Temperature Controller
and Sensor for Solar Heating Applications

APPLICATION
The Series R54 differential temperature controller was
designed for use on solar heating applications. It auto-

matically turns on a circulating pump or blower to

transfer hot liquid or air from the collector to the stor-

age facility when a predetermined temperature differen-
tial is exceeded. The pump or blower is turned off when
the medium temperature from the collector approaches
the storage temperature. his controller is also for other
differential temperature control applications.

Type R34ABB model has a preset solar collector low
limit and a programmable storage high limit. When the
collector temperature drops below the preset low limit,
the pump is energized. XXrhen the selected storage high
limit is exceeded, the pump i de-energized. No ad-
ditional sensors are required for these limits.

The Type A41WA temperature sensor is a nickel wire
wound temperature element for use with the Series R34
controller. It is for temperatures up to 350F (177C)
with a resistance of 1000 ohms --1;- at 70F (21C). It
has a temperature coefficient of approximately 3 ohms
per degree Fahrenheit.

FEATURES
--All solid state components.

--Easy to install and wire.

--Shielded wire not normally required.

--Accurate sensitive nickel wire sensing element.

GENERAL DESCRIPTION
The differential temperature controller has all solid
state components and operates from two Type A41XXA
precision nickel resistance temperature sensors. One
sensor is located at the collector panel and the other
in the storage facility.

Fig. 2--Type R34AAA cont:oller.

Fig. I--Type R34AAB cont,oller and Type A4]W

The output triac is isolated from the control circuitry

with an optically coupled isolator. The "’isolated tab;’
output triac inherently provides an electrically insulated
heat-’sink.

Types R34AAB and R34ABB are open construction and
mount on four standoffs within the controlled equip-
ment. External wiring is connected to identified screw
terminals on a terminal strip. The differential turn-on

and turn-off set points are set and sealed at the factory

to the customers specifications.

The Series A41 sensor must not be immersed directly in
the sensed liquid. It must be installed in a bulb ,,ell
mounted in the collector panel and in the storage tank
on liquid systems. A well is not required for the storage
sensor when the air storage system is used. The sensors
have two 22" long #18 AWG wire leads.

SPECIFICATIONS
Type A41WA

EJctrlcal Connections: Two :22" long #18 .A_v’G strand-
ed wire leads.

Operating Temperature Ranges: --40 to 350F (--40 to

z77C).

Reference Resistance: 1000 ohms at 70F (21C).

Resistance Tolerance: 1cA at 70F (21C).

Sensing Element: Temperature sensitive nickel wire
wound.

Temperature Coefficient: Positive at approximately 3
ohms per degree Fahrenheit (5.4 ohms per degree
Celsius).

-.,,, Penn-Baso Products





R34, A41

SPECIFICATION TABLE

Type
Number

Temperature Differential Setting
(C) Collector

Low Limit

Limits F (C)

Storage
High Limit

EnclosureDescription
Turn.On Turn-Off

A41WA Sensor

20+/-5 5-----3 NEMA TypeR34AAA Controller
(11 +--3) (3-----2)

20 5 5 +-3 OpenController
(! +-3) (3+-2)

Selectable
Controller With Collector Low 20+----5 5-----3 35+-3

R34ABB
Limit and Storage High Lim|t (!1+-3) (3+--2) (i.7.+2)

140, 160, and 180+-6 Open
(60, 71 and 82-----3)

SERIES R34

120 e(l TO 120 V. A.C.

V.A.C POWER SUPPLY

SERVlCE’I - OPTIONAL

SWITCH3()I SERVICE SWITCH

PUMP PUMP

OVER TEMP.

COLLECTOR(
SENSOR

STORAGE()
SENSOR(

COLLECTOR
SENSOR

STORAGE
SENSOR

Fig. 4--Typical wiring dlogram.

Types R34AAA, R34AAB, R34ABB

Ambient Temperature: 0 to 120]; (--18 to 49C). ]VJaxi-

mum heat sink temperature is 194F (90C).

Electrical Connections: Identified terminal screw on ter-

minal strip. See Fig. 5.

Electrical Load: 120 V. A.C., 2 amps. maximum.

Supply Voltage: 120 V. A.C. +10, --15cA.

ACCESSORIES
Bulb Wells For Type A41WA

Part
Number

Insertion Type of
Length Connector

WEL12A-600R 21
WEL16A-60OR 2/

Sweat

SHIPPING WEIGHT
Type

Number
Individual

Ibs. kg

A41WA .06 .027

R34AAA 1.84 .84

R34AAB, R34AI=-B .4 .18

REPAIRS AND REPLACEMENT
Field repairs must not be made. Replacement units may
be obtained from the nearest Penn Commercial Systems

01holesaler. Xthen ordering a replacement controller or

sensor, specify Product Number shown on the units.

For trouble-shooting procedure, see Series R34 Installa-
tion and Operation Instructions Form 996-94.

ORDERING INFORMATION
To order, spedfy:

1. Complete Product Number.

2. Bulb well Part Number for Type A41WA, when
required.

3. If set points other than shown in Bulletin are de-
sired, write Customer Service.
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Johnson controls, Inc.
Penn Division

2221 Camden Court
Oak Brook IL 60.521

Series R34D Solid State Differential
Temperature ControllermFor Use With
Nickel Wire Wound Sensors

Application

These differential temperature
controllers are for use on
applications where it is desirable
to provide on-off control by the
difference between two sensed
temperatures. Controllers are
supplied with calibrated
adjustments.

Typical applications include:.

Solar heating systems.

Fruit and vegetable storage
spaces

Machine tool equipment.

These controllers provide a SPDT
relay output that is switched
according to the temperature
differential measured by two Penn

nickel wire resistance sensors.
Sensor No. is located in the lower
temperature area and sensor No. 2
is located in the higher temperature
being sensed.

Features

Solid state components.

Easy to install and wire.

Field adjustable set points

Input from nickel wire wound
sensing elements.

Relay (SPDT) output.

General Description

The Series R34D compares the
difference in temperatures at the
two sensors with the two set point

Specifications

Product

R34DCA

R34DCB

R34DCG

R34DCH

120 V., 50/60 Hz Input. NEMA Type
Enclosure

120 V., 50/60 Hz Input, Open
Construction

24 V., 50/60 Hz Input, NEMA Type
Enclosure

24 V., 50/60 Hz Input, Open
Construction

Ambient Temperature 0 to 120 F 18 to 49C)
At Controller

Combination Knockouts for 1/2" and
Conduit Openings 3/4" Conduit. Three on Top, Three
(NEMA Type Models) on Bottom.

Electrical Connections Identified Screw Type Terminals.

Enclosure (NEMA Cold Rolled Steel
Type I Models)
Output Relay SPDT (See Table for Electrical Rating)

24V.A.C. or 120V.A.C. 50/60 Hz,
Power Supply 5 Watts (9 VA)

Set Point Range (AT-ON 0 to 40 F (0 to 22 C)
and/.T-OFF)

Shipping Weight With Enclosure 5,5 Ibs. (25 kg)

(Individual Pack) Open Construction 1.8 Ibs. (.8 kg)

&T-ON
SET POINT

ADJUSTMENT----

SET POINT
ADJUSTMENT

Fig. 1--Type R34DCA Differential
Temperature Controller.

values. The results of that
comparison control the operation
of an internal SPDT relay.

The relay is energized when the
temperature at sensor No. 2
(higher temperature sensor)
exceeds that of sensor No. (lower
temperature sensor) by more than
the "ON" setting. The relay remains
energized until the difference
in sensed temperatures is less than
the "OFF" setting.

If the "OFF" setting equals or
exceeds the "ON" setting, the
minimum F (1/2 C) operating
differential is obtained. The relay is
energized when the difference in
sensed temperatures exceeds the
"OFF" setting and de-energized if
difference in sensed temperatures
falls F (1/2 C) below the "OFF"
setting.

Series R34D controller is available
in a NEMA Type enclosure with
four mounting holes in back of
case, or in an open construction
which mounts on four standoffs
within a control panel. External
wiring is connected to identified
screw terminals.

 enn-Baso Products
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Repairs and Replacement

Field repairs must not be made.
If the controller needs servicing
or repair, return it to the factory.
Replacement controllers and
sensors may be obtained from the
nearest Penn-Baso Wholesaler.
When ordering a replacement
controller or sensor, specify
Product Number shown on the unit.

Ordering Information

To order, specify:

1. Complete Product Number of
controller.

2. Sensors required.

TO SERIES TO SERIES
A41ORT41TO/

1
A41ORT41TO

SENSE LOWER/ SENSE HIGHER

TEMPERATURE4( TEMPERATURE

SENSoRILENsOR2

IV A.C.I

TO PUMP, TO
MOTOR, HEATER 120 V A.C
OR OTHER FINAL POWER

CONTROLLED DEVICE SUPPLY

Fig. 3--Drawing of controller
showing wiring connections.

TYPICAL SOLAR DOMESTIC HOT WATER SYSTEM

COLLECTOR- CLATOR
SENSOR

DIFFERENTIAL ILJ SOLENOID
TEMPERATURE ] |i ,-VALVE

/ II II TEMPERATURE- II --JILY-"’I ,.I___._HOT WATER

""r A41 STORAGE

’J HOT WATER TANK

Fig. 4--Drawing of typical solar
domestic hot water syatem.

Electrical Rating For Relay Contacts
Volts A.C 120 208 240 277

Full Load Amps. 5.8 5.4 4.9

Locked Rotor Amps. 34.8 32.4 29.4

Non-Inductive or
Resistance Load Amps. 10.0 8.0 8.0 7.0
(Not Lamp Loads)

Pilot Duty--1 A., 24/125 V. A.C.; 125 VA., 125/240 V. A.C.

Rating is 10 Amps at 28 V. D.C.

/T-ON

h,- SET POINT
ADJUSTMENT_ ,. SET POINT

’11, ADJUSTMENT

Fig. 2--Type R34DCB Differential
Temperature Controller.

in
R34D Dimensions

mm

2
L=tho US A 9-5-77
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Oak Brook, IL60521

TZ-5000
Step-Down Transformers

The TZ-5000 Step-Down
Transformers are Underwriters’
Laboratories, Inc. listed and are
used to supply pow.er to 24 volt
A.C. control circuits. Models are
available with 100 or 300 VA
ratings at 120 or 208/240 volts,
50/60 Hz line voltages. All 208/240

dual input voltage transformers
have a single primary winding with
a tap for the lower input voltage.

Installation
Convenient mounting
arrangements are provided on all
TZ-5000 transformers, 100 VA
models are furnished with a
mounting plate to fit a 4x4 in.
conduit box. The 300 VA models
are provided with a 1/2 in. -14
male conduit hub and mounting
fe(t. All models have color-coded
leads..AII .wiring must in
accordanc with applicable
electrical code requirements.

TZ-5000 100 VA Model

Specifications

Product TZ-5000 Step-Down Transformers

Code No. Suffix -10 -11 -12 -13

Models Rating VA 100 300 100 300

Primary Voltage 120 Volts 208/240 Volts
50/60 Hz +10% o15% +10% -15%

Secondary Voltage 24 +/-1.25 Volts A.C. for Full Load at
"Design Center" Input Voltages

Regulation 10% from No Load to Full Load

Ambient Temperature 150F (66C) Maximum

TZ-5000 300 VA Model

LK ee YEL

.C.

"rz-5000-10

BLK YEL

TZ-5000-12

BLK YEL

TZ-5000-11

BLK YEL

24V A.C.
300VA

WHT/YEL

TZ-5000-13

Penn-Baso Product 1





Series 2110

Product Data
Issue Date 0578

Johnson Controls, Inc. T-21 1 0
Vertical Scale Thermometer

P.O. Box 423
.,,waukee. W, Air or Liquids

The T-2110 Vertical Scale
Thermometers are designed to
accurately provide continuous

temperature indication. An
insertion model is available for
indicating temperatures in air

ducts; an immersion model is
available for indicating
temperatures in tanks, process
piping and other pipe lines. All
models have a hinge assembly
which allows adjustment to any
angle for maximum scale
readability.

The red reading mercury tubing
provides an accurate temperature

reading against the white
background and black embossed
numerals and graduations.

The insertion models are furnished
with a perforated aluminum bulb
guard for maximum sensitivity in

air ducts. They are also furnished
with an aluminum flange which

may be reversed when duct
insulation up to 2 in. (51mm) does
not permit direct mounting.

The immeion model is furnished
without the separable brass well.
The T-2110-100 well, which is
supplied with Insulgrease, must be

ordered separately.

/17

Immersion Thermometer

Insertion Thermometer

Specifications
Product T-2110 Vertical Scale Thermometer

Models Immersion or Insertion (See Table I)

Scale Height 9 in. (229 mm)

Case Die Cast Aluminum

Lens Acrylic Plexiglass
Materials Aluminum for Insertion

Shank Brass for Immersion

Accessories T-2110-100 Separable Well

Table

Scale Shank
Models Type Range Length

T-2110-1 30 to 180F 8 in.

T-2110-2 Insertion -40 to 110F 203 mm

T-2110-5 0 to 120F 3-1/2 in.

T-2110-6 Immersion 30 to 240F 89 mm
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Johnso Control% Inc.
Penn Division

2221 Camden Court
Oak Brook, IL 60521

TC-41OO
Cybertronic Temperature Controller

The Johnson TC-4100 Cybertronic
Temperature Controller is s solid
state proportional temperature
control device. It is used with
Cybertronic damper actuators in

air systems or valve actuators in
liquid-flow systems. It may also be
used with the PC-3001
electro-pneumatic transducer or
any other device which operates
on a variable 0 to 16 volt D.C.
control signal

The TC-4100 has separate reverse
and direct acting bandwidth
settings, adjustable throttling
range, a D.C. sensing circuit and
mounting facilities for a PC-3001
electro-pneumatic transducer

Basically, the controller consists
of a resistance sensing circuit and
a control amplifier. A difference
between the sensing element
resistance and the set point
resistance produces a proportional
voltage which is amplified to
provide a 0 to 16 volt D.C. control
output. The output is direct acting
when the sensed temperature is
above the set point (or null) and
reverse acting when the sensed
temperature is below the set point.
An output from either side of null
will control one or two
electro-pneumatic actuators or up
to six thermal actuators. The
throttling range is governed by the
individual bandwidth settings, one
for the direct acting output and
one for the reverse acting output.

All-electronic sensing and control
insure rapid response to
-temperature changes at the

sensing element. Trouble-free
operation is assured and periodic
maintenance is not required.
Special circuitry gives protection

against accidental short circuits
across the output.

The TC-4100 is furnished with
both main and auxiliary sensing
circuits for master-submaster type
applications. Either circuit can be
supplied for local or remote set
point adjustment, and for local or
remote sensing.

Both Pahrenheit and Celsius set
point ranges are available. An
AQ-5000 remote set point control
may be used instead of a local
adjustment. Central control panel
readjustment of a local or remote
set point is accomplished by using
an AQ-4100 motor-driven reset
control.

Appropriate remote sensing
elements may be chosen from any
of the Cybertronic nickel wire
resistance element assemblies.

Operation

The TC-4100 provides both direct
and reverse acting output signals.
When the temperature at the main
sensing element is equal to the set
point of the main sensing circuit

TC-4100 with PC-3001 Attached

both outputs are zero. If the
temperature increases above the
set point, only the direct acting
output signal increases in
proportion to the change. If the
temperature decreases below the
set point, only the reverse acting

Specifications

Product TC-4100 Cybertronic Temperature Controller

120 or 24 Volts A.C., *10%, 50/60 Hz,
Operating Volte (5 VA Nominal)
Ranges See Table

Control Voltage 0 To 16 Volts D.C. Across Load Resistance of
500 Ohms (Servo Valve or Resistor)

Adjustable Overall 0 To 50F (0 To 25C
Bandwidth With 500 Ohm Output Load (Each Adjustable

0 To 25F=)
Adjustable 0 To 100% (0 To 10% For 55 To 85F

Auxiliary Authority and 10 To 30C Ranges)

Ambient Temp. Umlts 0 To 130F (-17 To 54C)
Set Point Ad|ustnNmt Local or Remote

Remote Cybertronic Nickel Wire Element
Sensing Element Assemblies: TE-1100, TE-1300. TE-1500. TE-1700,

TE-11m0, TE-1900





TC-410

signal increases in
proportion to the change.

When the controller is furnished
with an auxiliary sensing circuit, a
temperature change at the

auxiliary sensing element will

readjust the main sensing circuit

control point. All models have

reverse readjustment. The

Auxiliary Authority setting

determines what percentage of the

auxiliary sensing circuit output will

be algebraically added to the main

sensing circuit signal, to readjust
the main sensing circuit set point.

The TC-4100 has four basic

applications:

1. The controller can be used
with one or two
electroLhydraulic actuators or
up to six thermal actuators,
connected to either the direct
or reverse acting output, or a
pneumatic actuator with a
PC-3001 electro-pneumatic
transducer.

2. The controller can be used
with a heating-cooling switch

which will connect one or two

electro-hydraulic actuators or
up to six thermal actuators to
either the direct or reverse
acting output, depending on
the season.

3. The controller can be used
with actuators connected to
both outputs for sequencing
heating and cooling
equipment. No seasonal
switches are necessary
because the system will
automatically go from heating
to cooling, as required.

4. Use the TC-4100 with

Cybertronic Q, N and Z
devices to perform’additional
control functions as required.

The TC-4100 is furnished without

an enclosure, and can be mounted
in any position. If an enclosure is

desired use BZ-1000-6. To assure
proper wiring during installation,
each terminal is identified by
markings adjacent to the
terminals. All wiring must be in
accordance with applicable
electrical code requirements.

Table
Calibration Resistances for
Bridge Set Point Ranges

CALIBRATION RESISTANCEBRIDGE RANGE POINT VALUE

55 tO 85F 70F 1 ,0X) ohms

10 to 30C 21C 1000 ohms

30 to 150F 70F 1000 ohms

0 to 65=C 21"C 1000 ohms

140 to 240F 190F 1395 ohms

60 to 115C 8=C 1395 ohms

(For a complete list of temperature-resistance
equivalents, see TE-1100 Product Data).

FOUR .203 MTG HOLES- 3116

TC-4100 Dimensions mm
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TE-1300 Outdoor Element and
TE-1500 Solar Compensated Element
Temperature Sensing

The Johnson TE-]300 Outdoor Element and the
TE-]500 Outdoor EI.ement with Solar Compen-
sation are used with Cybertronic temperature
controllers and sensing bridges for control ap-
plications, and with measuring bridges in tem-
perature indication applications.

The element assembly consists of a standard
or precision wound nickel Wire resistance ele-
ment mounted in a waterproof condulet fitting.
The TE-]300 has a metal cover, and the TE-]500
has a transparent cover.

Shielded wires are not required to connect the
remotely mounted TE-]300 or TE-]500 to a con-
troller.

The TC-4100 Controller, used with the TE-1300
and TE-1500, must be ordered without an auxil-

iary set point. The TE-1300 acts as the set point
for this application and causes the bridge output
to be proportional to the solar gain.

Operation

A TE-1300 or TE-]500 element completes a
bridge circuit. If the temperature at the element
changes, the resistance of the element varies
and unbalances the bridge in proportion to the

TE-1300 Outdoor Element

TE-1500 Outdoor Element with
Solar Compensation

change. In control applications, a variation from
the bridge set point produces a signal which is
applied to a control amplifier. An indication
bridge produces a signal in proportion to the ele-
ment resistance which is used as an input to an
indicating meter.

In a typical control application, a TE-1500 solar
element and a TE-1300 outdoor element are

Specifications

PRODUCT
TE-13OUTDOOR ELEMENT

TE-1.500 OUTDOOR ELEMENT WITH SOLAR COMPENSATION

TEMPERATURE LIMITS -40 TO +250F (-40 TO 4- 120C)

NICKEL Wl RE RESISTANCE ELEMENT: TE-1300--STANDARD
ELEMENT AND PRECISION WOUN D. TE-1500--STANDARD ON LY

REFERENCE RESISTANCE 1000 OHMS AT 70F (21C)

TEMPERATURE COEFFICIENT POSITIVE, APPROXIMATELY 3 OHMS/F"

ELEMENT RESISTANCE
TOLERANCE

STANDARD, USED FOR CONTROL.
+ I% OF NOMINAL ELEMENT RESISTANCE AT 70F (21C)

PRECISION. USED FOR INDICATION, I/4% OF
NOHINAL ELEMENT RESISTANCE AT 70F (21C)

TE-IS00 WILL SENSE OF" IN NO SUN TO
SOLAR EFFECT APPROXIPtATELY 30F IN FULL SUN (OC" TO 17C’)

PRINTED IN U.S.A.
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TE-1700
Temperature Sensing Elements
Strap-On or Well Mounted

The TE-1700 Cybertronic
Temperature Sensing Elements are
designed for use with a
Cybertronic temperature control or
indication system. Models are
available for either strap-on or well
mounting applications. One or
more elements can be strapped
onto a hot water pipe, radiator or
convector. Well mounting
assemblies are furnished with a
control or indication element for
use with a WZ-IO00 series well.
TE-1700 elements are available in
three nominal resistance values;
333.5, 500 or 1000 ohms at 70F
(21C).

Operation

The TE-1700 is a nickel wire
element with a positive
temperature coefficient. The
resistance of the element is
specified at 70F (21C), and
changes approximately 3 ohms per
1F (5.5 ohms per 1C) per 1000
ohms. As the sensed temperature
deviates from the controller set
point, the controller produces an
output signal which is proportional
to the measured change.

TE-1700 Strap-On Element

TE-1700 with
Well Mounting
Assembly

Installation

Strap-On TE-1700 elements are
strapped onto a heating surface
using gang straps or aviation hose
clamps. TE-1700 well elements are
designed for insertion into
WZ-1000 series wells with a special
packing gland. TE-1700 elements
are furnished with 10 in. (254mm)

color-coded leads for connection
with system wiring. Elements may
be connected in series or
series-parallel for average
temperature sensing (See Table 1);
however, the combined resistance
value must be equal to 1000 ohms
at 70F (21C). All wiring must be in
accordance with applicable
electrical code requirements.

Specifications
Product

Elements
(Nickel
Wire
Resistance
Type)

TE-1700 Code Numbers

Ret. Resistance (Nora.)
@ 70F (21C)
Accuracy

TE-1700 Cybertronic Temperature Sensing Elements

1000 Ohms 500 Ohms 333.3 Ohms

+/- 1% of Nominal Resistance

1000 Ohms

+/- 114% of Nominal Resistance
Color Leads White White

Application Control Precision Indication

Temperature
Coefficient Positive, 3 Ohms/F/1000 Ohms (5.50hms/C/1000 Ohms)

TE-1700-7 TE-1700-1 With Handi-Box and Packing Nut AssemblyAssemblies
TE-17(X)-8 TE-1700-4 With Handi-Box and Packing Nut Assembly

/unblent Temperature Umlts -40 to 250F (-40 to 121C)
Accessories (Order Separately) WZ-1000 Series Wells
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VA-3200
Electro-Hydraulic Valve Actuator

The VA-3200 Electro-Hydraulic
Valve Actuator provides either

proportional or two-position
control of valves in central
heating, ventilating and air
conditioning systems. The
actuator is especially designed for
use with a Cybertronic controller
and an appropriate Johnson valve

body in systems regulating the
flow of fluid, such as water or
steam.

The VA-3200 is a completely
self-contained unit consisting of
an actuator shaft and a sealed
electro-hydraulic system. The
electro-hydraulic system is

composed of electrically driven
pumps, a servo valve and a piston.
These components are arranged
so that the VA-3200 is fail-safe in

operation; the actuator shaft
returns to the retracted position in

the event of power failure.

Models are available with a 1-1/8

in. (29 mm) stroke length which is

compatible with valve sizes 1/2 in.

(13 mm) thru 4 in. (102 ram). The
VA-3200 is furnished for direct

acting proportional control
applications. For two-position
operation, a PZ-4000 two-position
power supply must be separately
ordered.

Two SPDT auxiliary switches,

independently wired for N.O.
and/or N.C. operation, are
available on all models. The "on"
and "off" operating points of each

switch may be set at any
percentage of actuator shaft travel.

Operation
In operation, the actuator is

connected to an A.C. power
source and to an appropriate
Cybertronic controller, such as the
TC-4100 temperature controller.

When a change in temperature
from the set point occurs, the
controller transmits a proportional
0 to 16 volt D.C. control signal to
the integral servo valve. (Refer to
the Internal View Diagram). The
servo valve proportionally
modulates the hydraulic pressure
in response to the signal. This

causes the hydraulic fluid to move
the piston and actuator shaft and

position the valve in response to
the proportional control signal.

For two-position action, the servo
valve of the actuator is connected
to the output of a PZ-4000
two-position power supply which

is controlled by a two-position
thermostat. The thermostat opens
and closes the circuit to the
actuator servo valve causing the
two-position action of the
actuator.

Installation
VA-3200 actuators for new
installations are available factory

VA-3200 Electro-Hydraulic
Valve Actuator

Specifications
Product VA-3200 Electro-Hydraulic Valve Actuator

Models See Table

Control Mode Direct Acting Proportional

Supply Voltage 24 or 120 Volts A.C., 60 Hz (75 VA) (See Table I)

Control Signal Voltage
0 to 16 Volts D.C. Across Sento Valve (Approx.
Resistance of 1200 Ohms) with Nominal Operating
Range of 8 to 12 Volts D.C.

Power (Opposing) 100 Ibs. (445 newtons) Extended or Retracted

Extends at 105 Seconds; Retracts at 20 Seconds
Strokes 1-111 in. (29 am) (See Table I)

Ambient Temperature limB= -25 to 135F (-30 to 55C)

Max- Allowable Temperature
(Where Shaft Enters Bonnet) 135F (57"C)

Accessories
(Order Separately)

PZ-4000-1 (24 Volt A.C.) or PZ-4000-2 (120 Volt
A.C.) Two-Position Power Supply

VZ-1000-3 Valve Coupling Hardware Kit
For Valves 2-1/2 in. (64 mm) to 4 in. (102 mm)

VA-1000-10 Valve Coupling Hardware Kit
For Valves 1/2 in. (13 mm) to 2 in. (51 mm)

Penn-Baso Product 1





Product Data 4322 Catalog Section B
Issue Date 47J1 Series V|

...,c,..,. VB-4322 Mixing Valve
Penn Division

m.co.,, ’/=" 2"’ Cast Brass 2’/=--6" Cast Iron
o.,B.o.,,= 150 psig Body Rating

The Johnson VB-4322 3-Way Mixing Valve is de-
signed to regulate the flow of hot or cold water
through coils or heat exchangers of all types.
This valveis accurately positioned by a VA-3200,
VA-3400 or VA-5000 actuator.

Installation
It is recommended that the VB-4322 valve be
mounted in an upright position. It must be piped
so that the valve seats against the flow. and
arranged so that the actuator can be easily
moved and replaced.

Specifications

VB-4322 Three-Way
Mixing Valve with
VA-3200 Actuator

PRODUCT

SERVICE

SERVICE SCREWED ENDS

CONNECTIONS 125 ps ig
AND SIZES FLANGED ENDS

VALVE PLUGS

N ORI%a.L POSITION

VB-4322 3-WAY MIXING VALVE

HOT AND COLD WATER

I/2 THRU 2 IN,

2-1/2 THRU 6 IN.

TWO CHARACTERIZED MODULATING PLUGS

UPPER SEAT CLOSED, LOWER SEAT OPEN

BODY RATING 150 psig (10.5 kp/cm 2)

MAX. PRESSURE AND TEMPERATURE 150 psi (10.5 kp/cm2); 281F (138C)

MATERIALS

BODY

TRIM

I,/’2--2 IN.

2-1/2--6 IN.

I/2--2 IN.

2-1/2--6 IN.

DISCS

STEM

STEM I/2--4 IN.

PACKING 3--6 IN.

CAST BRASS, NATURAL FINISH

CAST IRON. BLACK LACQUER FINISH

BRASS

BRASS, WITH SCREWED-IN SEAT RING

BRASS

STAINLESS STEEL

U-CUP, ELASTOMER

TEFLON ROPE (VA-3400)

ACTUATORS
(ORDER
SE PARATELY)

VA-5000 I/2--2 IN. VALVES

VA-3200 I/2--4 IN. VALVES

VA-3400 3--6 IN. VALVES

".,.TEO ." .-’-*- Penn-Baso Product





GOULD basic solenoid valve types

WAY-INTERNAL PISTON PILOT
Rquircs 5 psi minim pssoc a,op across val fo opcralion. Th Solenoid ""
activales a Pilot Va)ve which opens a Pjlol Orifice relieving pressure on lop of piston.

Line presre acts on lo,er side of piston to open Main Vve Orisce
CkOSD OPEN

BRONZE CONSTRUCTION
TYPE ( ,.

/-3" NPT

Normally Clo.d Packless for noncorrosive fluids
with viscosities no! e),ceedin 400 SSU preses
400 psL 20F mimum. Molded poxy coils fo
mos AC o DC voltages Typ R
Type Q-] 450F maximum fluid lemperature.

Q-2 expJosion proof. Refez 1o Bulletin 200-Q
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CORPORATION
P.O. Box 34, Shawsheen Viliage Station

Andover, Massachusetts 01810
Telephone 617- 470-0555

CONTROLLER

the first microprocessor-based, program-
mable system designed specifically for
total energy management. It fills the gap

between labor-intensive, limited purpose
controls and complex, costly computer-
type systems.





Total Energy Management
rgy management is the
ervative use of energy to

preserve scarce supplies and to
reduce operating costs. Total
energy management requires a
versatile, manageable control device
capable of performing those func-
tions necessary to supervise and
select the best options.

Sunkeeper offers the first
commerdally available system
specifically designed for user control
of conventional energy sources and
integration of all energy sources,
including solar energy, on a
cost-effective basis.

The Controllable Conu’oller
The Sunkeeper Controller gives the
"er direct, immediate, personal
.ntrol over energy consumption. It
rovides a means of scheduling and
Jirecting energy usage through the
establishment of programmed
instructions and the capability for
modifying those instructions instan-

emOUSly

to meet changing condi-
s or to achieve further efficiencies.

and-limiting and timed duty
cycling can be user programmed
both to normal turn on/turn off
requirements and to variations in

building usage/nd occupancy.
Heating, ventilating and air condition-
ing can also be regulated automati-
cally in response to sensor data as
well as to pre-set date/time condi-
tions. Enthalpy control, outdoor
re-set, night set-back and weekend
skip are all within the capabilities of
the Sunkeeper.
Process equipment start-up and
shut-down, integrated into a total
building energy usage program, will
increase load factor effidency and
reduce energy costs.

The Sunkeeper System also permits
the introduction of supplementary or
alternate energy sources at the
proper times without imbalance or
interruption. Off-peak power usage
and solar heating can be
optimized when included in an
.overall manage,rnent system.
The simplicity and flexibility of the
Sunkeeper System make it uni-
versally adaptable to industrial,
commercial and institutional appli-
cations. And the comparativelyJow
price of the Sunkeeper Controller,
together with its labor-saving features
and inherent reliability, means
immediate, continuing cost reduc-
tions which can substantially shorten
payback periods.

Relay Simplicity... Cmputer
Flexibility
Sunkeeper uses sophisticated
microprocessor hardware and soft-
ware to produce a configuration that
is as easy to use as a conventional
relay system but has the broad
derision-making capabilities of a
minicomputer system.

As a result, the Sunkeeper Controller
can accept a variety of input signals
from sensors and switches, and can
generate a set of output signals
based on.a comparison of the inputs
with information the user has inclu-
ded in the control program. It can
also produce output signals to
operate equipment and processes
according to user-programmed time
schedules.

The system has 32 analog inputs for
analog data, such as temperature
and pressure readings, and 32
digital inputs for on/off-type readings
from thermostats, overrides and
similar devices. And it has 32
discrete digital output drivers which
can be upgraded to ]]5 /. with
standard relays to control
machinery, lighting, alarms and
other equipment.

The selection of input signals and

Remote
SUNKEEPER COMMUNICATIONS TERMINAL

"SUNKEEPER CONTROLLER





the assignment of output signals can
revised to accommodate any

hifts in control requirements--often
with little or no modification of the
System instructions and with no hard
wiring changes.

Man and Machine
Sunkeeper believes that the user
should be able to fine-tune his
control system whenever he
recognizes an opportunity for further
energy savings--without expending
the time and effort required to
revamp a relay system or experi-
encing the delay and expense
involved in using softare specialists.

Consequently, the Sunkeeper
Controller is designed to accept
instructions in plain English,
Boolean-style statements through a
regular office teletype or CRT termi-
hal connected to the unit’s program-
ming and computer channel. Anyone
with an understanding of the most
rudimentary control functions can
quickly learn to issue operator

nds and to request status
rmation from the Controller.

Another major advantage of the
Sunkeeper Controller is the ease of
system implementation. Most users
will find that they can handle installa-

EMA 1
Enclosure includes:
Digital Input Boards (201-201)
Analog Input Boards (211-212)
Electro-Mechanical Relay Boards
(311-312-313-314)
Cables (401-402)
Power Supply (612)
Convenience Outlet-2 Position
Wire Track

tion, programming and maintenance
without the aid of outside specialists.
However, Sunkeeper representatives
are readily available to assist with
system planning, software training
and final checkout

More System... More Control
Many fully implemented applications
will require more than the 64 inputs
and 32 outputs provided in the
standard Controller. In this case,
several Controllers can be connected
serially in a "daisy chain" configura-
tion. If more comprehensive control
is required, the Sunkeeper units can
be interfaced to a host computer,
which will supply indirect manage-
ment and dynamic instruction
modification.

The data logging .capability of the
Sunkeeper can be an important tool
for the end user. By selective data

collection, the cost effectiveness of
individual segments of a total system
can be studied and evaluated. In this

way, energy conservation measures
can be continually measured and
upgraded to fine tune any system for
maximum economic return and
minimum energy usage.

Ultimate Programming
Simplicity
Obviously, a prime requisite for this
kind of system is a control program
which handles both user instructions
and data movement in a logical,
understandable manner. Sunkeeper
meets.this need with a unique "drum"
organization represented as revolving
cylinders with 100 lines of program-
ming capacity on each drum.

Incoming data is examined by each
drum and compared with the instruc-

LARGE
COMMERCIAL
TASK

SINGLE
CABLE

}UILDING CONTROL

:-FLOOR" FIVE

. FLOORF6uR
FLOOR THREE

i-"" "J..,: --.’,---
"L’rLtGHTS |

MODEM i LSWITCHES]

LOG PRINTER

Sunkeeper systems can be configured to virtually any situation. Here. locations with more

cnt,cal environmental or funct=onal demands are assigned to individual Controllers. while

others are accommodated on a shared-Controller basis. All Controllers are interconnected

and share a modem link to a remote computer and outputs to a logging pr=ntet and a

printer controller.





data stored on that drum. If the
-set conditions are met, the drum
the line to initiate an action. This

action may also be compared with
other drum-generated data in internal
memory and be recycled if the
additional conditions are not satisfied.

Time-related operations are
controlled by a built-in crystal dock
with calendar and time,f-clay
capability, and by an interval timer
with a range of ] second to 2.%6
days.

Handling Special Conditions
In addition to normal programrring
procedures, the user must be able to
take command of the system for
various reasons. He may want to
perform routine maintenance tests
or examine the contents of a particu-
lar drum. And. on occasion, he may
want to bypass instructions he has
already entered. In the Sunkeeper
Controller, there is adequate provi-
sion for these manual overrides.

The Sunkeeper System is also
ned to respond to emergency
tions automatically. If such a

situation occurs, the Controller
leaves the drum line being processed
and moves immediately to the
instructions entered on the
emergency line.

Provision is also made for data
logging and monitoring. The Control-
ler can be instructed to note the
status of as many as 16 digital or
analog variables once a minute and
to enter the readings in individual
accumulators. The accumulators are

averaged periodically, and the results
for up to 32 periods can be stored
and printed out to provide hard-
copy"records of system performance.

Controller Specifications
Electrical and Physical

Power: ]]TVAC +__ 20%, 60 Hz,
55 Watts
Size: 24.0’ X 16.0" X 4.75"

The unique Sunkeeper "’drum" concept enables input signals to be

introduced selectively to any of ]00 data lines on forty standard

operations drums. If conditions are satisfied, the inputs wil] either be

transferred to other data lines for further processing per internal"

instructions exited as output signa|s

32 Analog Inputs
24 Thermistor
8 Analog: .0 to 5.] Volts

32 Switch Inputs
Senses contact dosure
State Definition: OPEN OFF
LED indicator with each input

32 Digital Outputs
Current Capability: 100 mA sink
max.
Voltage: 24V D.C.
LED indicator with each output

Voltages (Available to user)
+.5, +8, +24, _+_12 available on
connectors @ 2-%0 mA max. each.

Relay Board Outputs
SPDT relays rated
]0 Amp @ 240V A.C.

Maximum Overvoltage Protection
All inputs and outputs are
protected to withstand momentary
line voltage.

Modem Channel
EIA interface with a baud
rate of 300.

Non-Volatile Real-Time Clock
Clock programmed through the
year 2000. 60 Hz line clock with
3day system battery back-up for
power failure. A crystal automati-
cally maintains real-time dock in
the back-up mode.
Timing available: 1 see_ to
255 days.

RnDOVER COnTROlS
CORPORATION

P.O. Box 34, Shawsheen Village Station

Andover, Massachusetts 01810
Telephone 617- 470-0555





RrlDOVER cOrITROLS
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DESCRIPTION
THE 601 is A PORTABLE DATA TERMINAL

WITH PRINTER CAPABILITY. THIS

UNiT PROVIDES FOR REMOTE AS WELL

AS LOCAL COMMUNICATION WITH THE

SUNKEEPER CONTROLLER OR ANY OTHER

COMPUTER COMPATIBLE DEVICE.

FEATURES
HIGH SPEED

ODUCT
ECIFICI::IT IOFI
MODEL 601
REMOTE DATA TERMINAL

PERMANENT RECORDS ARE.PRINTED AT OPERATOR SELECTABLE
SPEEDS OF 10 AND 30 CHARACTERS PER SECOND. INCREASED
EFFICIENCY IS ACHIEVED WITH TRUE 30 CPS THROUGHPUT,
I.E., NO FILLER CHARACTERS REQUIRED AFTER LINE FEED
OR CARRIAGE RETURN CHARACTERS.

QUIET OPERATION

THE UNIQUE SOLID STATE PRINTHEAD DEVELOPS CHARACTERS
ON THERMAL SENSITIVE PAPER AND ELIMINATES THE UNDESIR-
ABLE NOISE ASSOCIATED WITH IMPACT PRINTING

MICROPROCESSOR RELIABILITY

THE MICROPROCESSOR, MOS/LSI INTEGRATED CIRCUITS, SOLID
STATE PRINTHEAD, AND A MINIMUM OF MOVING PARTS ARE KEYS
TO PERFORMANCE AND RELIABLE, LONG LIFE OPERATION.

STANDARD FEATURES

5 X 7 DOT MATRIX WITH PRINT CONTRAST CONTROL
OBUILT IN SOLID STATE ACOUSTIC COUPLER FOR COMMUNICATION

VIA SWITCHED TELEPHONE NETWORK
SWITCH SELECTABLE HALF OR FULL DUPLEX
BRIEFCASE-LIKE CARRYING CASE
STANDARD ASCII KEYBOARD
AUXILIARY EIA INTERFACE ENABLES OPERATION OF THE B01
WITH SUCH EXTERNAL DEVICES AS MODEMS, DATA LOGGERS,
CASSETTE RECORDERS, MINICOMPUTERS, ETC., AS WELL AS
IN ITS STANDARD CONFIGURATION.





I:Ii’IDOYER COFITROLS
CORPORA’ION

ODUCT
ECIFICRTIOn

DESCRIPTION
THE SUNKEEPER CONTROLLER GIVES
THE USER DIRECT, IMMEDIATE,
PERSONAL CONTROL OVER ENERGY
CONSUMPTION. IT PROVIDES A MEANS
OF SCHEDULING AND DIRECTING ENERGY
USAGE THROUGH THE ESTABLISHMENT
OF PROGRAMMED INSTRUCTIONS AND THE
CAPABILITY FOR MODIFYING THOSE
INSTRUCTIONS INSTANTANEOUSLY TO
MEET CHANGING CONDITIONS OR TO
ACHIEVE ’FURTHER EFFICIENCIES.

THE MODEL 101 IS GENERALLY USED
WHERE HIGH ACCURACY AND HIGHER
TEMPERATURES (ABOVE 100 DEGREES
ARE NECESSARY SUCH .AS SOLAR
I NSTALLAT IONS.

MODEL 101
SUNKEEPER CONTROLLER

THIS UNIT IS USED IN CONJUNCTION WITH
MODEL 701, 702, AND 703 SENSORS.

FEATURES

l

PROGRAMMABLE

DUTY CYCLING
DEMAND LIMITING
TIME CLOCKING BY ELAPSED TIME OR REAL TIME
NIGHT & WEEKEND SETBACK
PROCESS START-UP & SHUT DOWN
OFF PEAK POWER USAGE

32 DIGITAL OUPUTS

32 DIGITAL INPUTS

32. ANALOG INPUTS

24 TEMPERATURE
8 VOLTAGE

EASY TO PROGRAM

FUNCTIONAL USER PROGRAMMING LANGUAGE

DESIGNED FOR THE ENERGY MANAGEMENT MARKET

SOLID STATE RELIABILITY

P.O. Box 34, Shawsheen Village Station

Andover, Massachusetts 0181 0
Telephone 617- 470-0555

RCC-PS-IOi
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GENERAL DESCRIPTION

USED TO SENSE. TEMPERATURES OVER
A WIDE RANGE AND DELIVER THE
INFORMATION VIA ANALOG INPUT TO
THE SUNKEEPER CONTROLLER FOR
DIRECT CONTINUOUS TEMPERATURE
READINGS WHICH ARE TRANSLATED
INTO DEGREES FARENHEIT BY THE
SUNKEEPER CONTROLLER.

MEETS THE NEEDS Of MOST SOLAR
APPLICATIONS,

FEATURES

HIGH ACCURACY
HIGH RELIABILITY
SMALL SIZE
MEETS REQUIREMENTS
MIL-T-23648

OF

MODEL 701, 702, & 703
TEMPERATURE SENSORS

MODEL

701
BEAD TYPE

MODEL

7O2

Liquid immersion fluid sensor assem-
bly: ideal for obtaininl temperature
measurement and control readings in
pipes or closed vessels within pres-
surized systems. Threaded hex. head
design affords greater resistance to
shock and vibration when mounted.

St. Steel housing
with %+ hex. head
and 1/4-;27 N.P.T.
threaded body.
Thermistor sensor
epoxy encapsulated
in housing with
teflon insulated
leads.

MODEL

703

Air temperature measurement, control
and indication: design characteristics
offer a perfect sensor assembly for
monitoring gas streams. Ideal for tem-
perature measurement and control of
remote air readings.

Exposed Epoxy
Coated Thermistor
Sensor mounted in
open-end St. Steel
housing with Vinyl
Shielded.Jacketed
Microphone Cable

P.O. Box 34, Shawsheen Village Station

Andover, Massachusetts 01810
Telephone 617- 470-0555

R CC- P S 701, 702 & 703





Holiis Observatory

MR-5 PYRANOMETER

for the measurement of
Global (total sun and sky)
Radiation

The MR-5 Pyranometer is a ruggedized silicon cell based instrument which has been temp-

erature compensated over a wide range. It has been designed for routine field use in AGRO-
MET applications with a minimum of operator care. Each instrument is individually calibrated

against a thermal response pyranometer having a useful band pass of 0.28 to 2.8 microns.-

When used under open sky conditions, the MR-5 demonstrates an excellent correlation with

thermal response pyranometers.

The housing is gold anodized aluminum, with a base carrying a circular spirit level and

adjustable leveling screws.

Instrument Specifications
Sensitivity
Linearity with temperature
Linearity with intensity
Cosine response
Stability
Weight is 0.23Kgs.
Height: 3.5Cm.
Base Diameter: 1_5.2 Cm.

Approximately 50 millivolts/Cal/Cm2/Min
+_. 1.5% -20 to +40 C
_+ 1% up to 2 Cal/Cm2/Min
+_ 1.5% up to 80 degrees of incidence

Less than 2% change over year

Models Available
MR-5 as described above.
Other sensitivities, intensity and temperature ranges available.

Hoilis Observatory 
One Pine Street, Nashua, New Hampshire 03060 USA .603-882-5017





Installation and
Operating Instructions

MODEL 151A

FOR DIFF MEASUREMENT
ONLY. LEAVE OPEN FOR
GAGE MEASUREMENT

4.000
101.600

REF ESSURE T TTOM M PRESSURE PORT
I/8 NPT L PRESSURE 134.594 / : I/8 NPT

10-32 X DP HIGH PRESSURE
DIFF MEASUREMENT2 MTG HOLES

-I .lZS(R)
j ze.-Y

RECOMMENDED MOUNTING

SlOE .T----/’% HIGH PRESSURE PORT DOWN

10-32 X
4.74 DP

CABLE LENGTH 18457.2 LG

2 MTG HOLES

COLO.

IrBLU

/. BLK

CODING
+V IN
V IN COMMON

(CASE)
V OUT COMMON

+ V OUT

ROBINSON-HALPERN COMPANY
One Apollo Rd Plymouth Meeting Pa. 19462

215-825-9200
TWX #510-660J]637 (ROBHALCOPMTG)





.ION

Read Robinson-Halpern General Installation
and Operating Instructions for LVDT pressure
transducers before installation.

MOUNTING AND INSTALLATION

The 151 series pressure transducer provides
bottom or side mounting requiring (2} 10-32
screws. Mounting should be in the vertical
position with the pressure port down. The
pressure port requires a 1/8" NPT male fitting
which shouldbe installed using teflon tape
or other thread sealant. Care should be
taken not to obstruct the .hole in the low
pressure port in differential or gage appli-
cations.

ELECTRICAL CONNECTION AND GROUNDING

The 151A transducer is supplied with a
multi-conductor cable.

Refer to color coding chart for electrical
connection information.

The non-current carrying ground ’lead may be
connected to system ground as desired or as
required by safety codes. The minus input
and minus output are internally connected.
If grounding is necessary, it is recommended
that only-one of these leads be connected to

to prevent circulating currents that
affect accuracy.

INPUT POWER REQUIREMENTS

Input Model No Suffix

6.0 volts $360

9.0 volts $390

12.0 volts $412

15.0 volts $415

24.0 volts $424

Note: A regulated voltage source is required.

OUTPUT AND LOAD

In the Model 151, the output is fully pro-
tected against short circuits. Se table
below for load limits. If the load is not
within limits specified, calibration will not
be valid.

Model No Load
Suffix Output Impedance

V31 0-i volt 5K min
*V35 0-5 volt 5K min
*V95 1-5 volt 5K min

*Requires minimum 12.0 volt input

PRESSURE RANGES

The table below lists the standard pressure
ranges.

Range Model No Range Model No
PSI Suffix PSI Suffix

0-1.5 P015 0-100 P210
0-3 P030 0-150 P215
0-6 P060 0-200 P220
0-i0 PII0 0-300 P230
0-15 Pl15
3-15 P905 inches Hg
0-30 P130 -30 to +50 H930
0-60 PI60 0-30 VAC H995

OVERPRESSURE RATING

Applications of a pressure up to 150% of
range for a maximum of five minutes may
cause a temporary zero shift of up to
0.2% FS maximum. After less than one hour,
the transducer will return to its original
condition. If a transducer exhibits a large
permanent zero shift in the positive direc-
tion, it’s usually an indication that the
unit has been overpressured. Usually the
calibration, hysteresis and linearity are
affected as well as zero, necessitating
factory repair (replacement of the capsule)
and recalibration.

PRESSURE MEDIA

Gage or Absolute: Fluids or gases compa-
tible with Ni-span-C, solder, aluminum and
Buna-N.

Differential: Same as above plus type 316
stainless steel and alloy 52.

Any liquids or gases that have a corrosive
effect on the above materials should be
avoided.

TEMPERATURE LIMITS

The operating temperature limits are -40
to +175F (-40 to +80C) with storage
temperature limits of -65 to +185F
(-55 to +85C).

CALIBRATION

The transducer is factory calibrated at the
operating voltage specified. The output
will be within -0% and +4% of nominally
specified lowest output at the lowest pres-
sure input and within -4% and +0% of the
nominal full scale output at full scale
pressure input.

MAINTENANCE, REPAIR & RETURN

Refer to General Instructions for details.





Magnetic Drive (No Packing Gland)
Bronze Housing
Hard Rubber Disc for Operating Temperature to

120 F
Synthetic Rubber, Bronze or Aluminum-1)isc for
Operating Temperature to 250F at Additional
Cost
Working Pressure 150 psi

Built in Screen
Accuracy _+0.5% Repeatability at Constant Flow
Rate and Temperature: _+2% Spread Over Normal
Flow Range.
Noryl Chamber for operation to 120 F.
Bonze Chamber for operation to 250F.

Here is performance unmatched by any other meter on

the market. Only the Badger Easy-Read combines time-

proven disc meter accuracy and dependability with the

efficiency of magnetic drive.

The bentits of this new type meter are many,beginning
with the’elimination of the troublesome stuffing box

and consequent drag and leaks.

Still more top features: a low-friction, self-cleaning

sapphire jewel bearing, located in the water chamber.
carries the thrust of the magnetic coupling...a tam-

perproof sea led register.., a new, exc us ive removable

register...the most readable register face of any

meter yet marketed.

CHECK THESE EASY-READ EXCLUSIVES
NEW SEALED REGISTER.. ..................

EASIER TO READ... AND IT’S REMOVABLE :
Digits are 1/4"" high, with centersweep
test circle 23/4"" in diameter. Extra
wheel extends capacity of 5/=’" meter
to 10 million gallons. Permanently
sealed against foreign elements...
=inmates fogging or clouding of reg-

glass. Large clear lens(tempered
resists breakage, protects

Easy-Read parts. For operating temper-
ature up to 120OF.

The self-contained Easy-Read register METER WITH
GEAR TRAIN ADAPTORassembly may be removed-even

under water -without opening the The magnetic drive gear
meter housing or disturbing the meter train provides an external

in the line. The register and cover can gear train with change gears
also be mounted in any of four posi- for calibration and a mount-

tions for most convenient reading. ing base for accessories. For
operating temperature up to

250OF.

BadgerMeter,inc. Flow Products Dv=slon
4545 West Brown Deer Road. M,Iwaukee, W,sconsm 53223





APPLICATIONS

The specific Model SC-SOT or Model SC-ER Meter con-
figuration selected fr use in a fluid metering applica-

n is determined, primarily, by the physical charac-
istics of the liquid to be metered, i.e., flow rate,
ssure, temperature, viscosity and chemical compo-

sition. In general, Model SC-SOT-C and Model SC-ER-C
Meter configurations are intended for use in appl ications
involving low temperature water (to 120F), while
Model SC-SOT-H and Model SC-ER-H meter configura-
tions are intended for use in applications involving
high temperature water (to 250F) or chemical solu-
tions, depending on the disc employed. For specific
information concerning Model SC-SOT and Model SC-ER
applications relative to a particular liquid, refer to
Badger Application Note AN-10 or contact the Local
Badger Meter Representative or the Flow Products
Division of Badger Meter, Inc. (address on title page).

ACCESSORIES
A meter-mounted and driven accessory device such as
a register or pulse transmitter must be used with Model
SC-SOT or Model SC-ER Series Meters to obtain a visual
and/or signal output that is directly proportional to
the volume of liquid flowing through the meter. Figures
1-4 and 1-5 illustrate the Model SC-SOT and Model
SC-ER meter-accessory combinations available. In
addition to meter-mounted and driven accessories, the
figures also indicate the free-standing accessories
that are available. For detailed information (such as
function, dial capacities, units of measure, pulse
rates, etc.) regarding any of the accessories shown,
contact the local Badger Meter Representative or the
Division of Badger Meter, Inc.

DIMENSIONS
CONNECTOR
THREAD

A B C D Width

’-14 NeT 7’" 12’,;", 1;,’" 5,; 5’,;,’"

;-14NPT 71/ 12." 1’,’" E 5

,.-14 NFr 9- 14"" 1=,;" 6’, 6’,;’"

1-11, NPr I0’" 16" 2, 7’,;’" 7%"

l,;-111/=NPT 10.’" 16- 2’;’" 7’,,’" 7’,’"

I’;-I li/= NPT
Hex-Female 12’;’" 18,; 2’.,’" 9’/=" 9,;

2-11’,, NFP
15." 22/, 3’,,.’" 10;;’" 13’,="Hex-Female

"Noyl Chat)e Sial. ,,"-1"’x1=.; $C-ER-C kteters unless Bronze
sih at I= der. ze CMr sial. 1’)’" and 2-

-ER-C ters.

"’ze Ch= Std. All Sizes ofR Meters.

CONFIGURATIONS
SC-ER-C"

Had Rubbe Syn. Rubber Alunum Bonze
Disc Disc Disc Disc

Im 120F (to 2S0=F) (to 2SOF)
MAX. Normal Max. Normal Max. NonnM Max. Norrnl Max.

Flow Co41t, Flow Cont. Flow Cont. Flow Cont.WOII(ING Range Flow Range Flow Range Flow Range Flow
PRESSURE (GPM) IGPM) (GPMJ (GPM} |CJM) (GPM) (C.M) (GPM)

150 psi 1-20 10 2-20 10 ;2-10 10 12-10 10

150 psi 1-20 10 2-20 10 $2-10 10 12-10 10

150 psi 2-30 12 3-30 12 $3-15 12 3-15 12

150 psi 3-50 36 5-50 36 =5-25 25 5-25 25

150 psi 3.50 36 5.50 36 15-25 25 15-25 25

150 psi 5-100 83 8-100 83 10-50 50 10-50 50

120 12-160 120 16.50 80 15-80 B0150 psi 8-160

SPUD THREAD

SPUD THREAD \ ,,’=====’-
_--======,- CONNECTOR \ "F"----_

THREAD \ C

i

5/8" THRU 1"" x 1" MODEL SC-ER 11/2"’ AND 2" MODEL SC-ER WITH
WITH STANDARD TOTALIZING REGISTER STANDARD TOTALIZING REGISTER

Configuration and Specification Data for Model SC-ER Series Disc Meters





D

StronHer magnets

more positive drive

As water flows through the meier
chamber, full-size disc turns Ihe

lower drive assembly. The entire

assembly, including the four-poe
ceromlc ring magnet, is suspended
in dual bearing system.

Badger’s stronger magnets
transmit power through lee cost

bronze wall separating
ing and register units. Four
lock to provide positive drive.

A--Sapplre iewel bemg.
rJven mognet. C;ve mognel.

s l--Sealed register and

gear tro+n os+embly.

SPECIFICATIONS, SIZES, MODELS AND

$$3. TOTALIZINO
REGISTER

CAPACITIES OF EASY-READ

MANUAL RESET
fiEGISTER
MODFI MR

STD. TOTALIZING t."m=::::’

AUIOMATIC RF.SEI’
RGISTER
MODEL AR

DISC METERS

SIGNAL
REGISTER
MODEL SR

ELECTRIC AND PNEUMATIC
BATCH R[" SlFJ

MODEl. 8RE AND MODEL

lxl1/4

"2

51o 71/2

12 9

21 +1o1/4

36 125]
62 15

..:+;..-.

REMOTE
BATCH
CONTROllER
MODEL IC 210

PULSE
IRANSMII’I ER
MaDI::1 MS-E2

MODEL SC-ER

12 5

16 7/2 21/4
5161/2 7’/+ 21/4

211/4 +1o, 3,

7’/,
7
9

1-20 10 2-20

1-20 10 2-20

2-30 12 3-30

3-50 36 5-50

3-50 36 5-50

5-5100 8+3 8-+100

8-160 120 12.5160

10

10

12

36

36

65

100

52-10 10

2-10 10

3-15 15

55-25 25

$5-25 25

510+50 50

516-80 BO

and 2" houslna ba"oms be |urnished with lemole spuds for connections, shown above, wile laying lengths of 12s/i and 15" respectively

Is’o available to boll eliiptlcal four boll round companion flanges, with laying lengths of 12s/ for the 11,," sJze and 15/- for the 2"

p to 250"F with Mognelic Gear Train Adaptor. tAvailable for fluids other leon waler.
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ARMSTRONG No. 11:AT ALL STAINLESS STEEL

h nd-

2-t/2"’--
signed especially to combine the durability and corrosion
resistance of stainless steel with a dependable, proven operat-

stt6"" ing mechanism in the low to moderate capacity range.
Design of the Armstrong No. 11-AV is vet)" simple. It

employs a float to actuate a guided Lee-floating valve. There
are no fixed pivots to wear or create friction that could
interfere with vent operation. The lever guide assures positive
closure under all conditions.

SPECIFICATIONS

Body and Cap 304-L stainless
steel

Valve and Seat 440-F heal
treated chrome steel

Float and Leverage 304
stainless sleel

Inlet Connection 3/4""

Discharge Connection 1/2"

Vessel Design Limitation
400 psig at 500=F

Approximate Weight 1-3/4 Ibs.

MAXIMUM OPERATING PRESSURES
tot different orifices with speci|)c 9ravitv

O! liquid beNeen 1.00 and 0.80

Orifice Size IMax. PrL,ure

118"" 175

.aS 300

5/64" 400

=,38 Drill

5164""

VENTING CAPACITIES in SCFM a; standard a;mospheric pressure.

s o o . .s s.o 3. .ol2.5 3.5 4.3 5.1

All dmensions are approximate. Use cedifed print for exact dtmensions.
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"Perma-Pipe" Underground

Conduit System for U. S.

Military Construction

PERMA

.PIPE

September 15, 1964

MIDWESCO ENTERPRISE, Inc.
Permanent Piping Systems Division

1650 North Elston Avenue
Chicago 22, Illinois





DEPARTMENT OF THE ARMY
Office of the Chief of Engineers

DEPARTMENT OF THE NAVY
Bureau of Yards and Docks

DEPARTMENT OF THE AIR FORCE
Directorate of Civil Engineering

May 1, 1965

Tri-Service Letter of Acceptability

TO: MIDWESC0 ENTERPRISE, Inc.
Permanent Piping Systems Division
1650 North Elston Avenue
Chicago 22, Illinois

Gentlemen:

1. The "Perma-Pipe" underground conduit system described in the
MIDWESCO brochure dated September 15, 1964, and the accompanying test
results comply with the requirements for Class A heat distribution
systems as specified in the Tri-Service coordinated specification for
Heat Distribution Systems, issued under separate cover by each service
as follows:

Army CE-301.21 (latest revision)
Navy TS-P28 (latest revision)
Air Force AFP 88-007-I (latest revision)

2. Approval of all systems and components for compliance with contract
specifications is the responsibility of the contracting officer for the
particular project involved. In each case, it will be necessary for you
to provide the prime contractor with a copy of this letter and the bro-
chure it references, for his submittal to the contracting officer.

3. Furthermore, if any changes in the components or basic changes in
the design of the system referenced in this letterare made, it will be
necessary for you to obtain a separate letter indicating compliance of
such changes with the specification requirements.

Military Construction
Office of the Chief of Engineers

B. S. MERRILL, J., CDR, CE; USN
Director, Engineering Division
Bureau of Yards and Docks

C. W. HARRIS
Deputy Chief, Engineering Div.
Directorate of Civil Engineering
Headquarters, U. S. Air Force



P E R MA / Permanent Piping

-PIP E / Systoms Division
1650 No. Elston Avenue, Chicago 22, Illinois Telephone 489-5800 (Area Code 312)

A division of Midwesco-frFise,

MANUFACTURER S CERTIFICATION

Permanent Piping Systems Division, Midwesco-Enterprise, Inc.,
cerifles that all components of the conduit system, as
described in this brochure, of which this certification is
a part, are in accordance with the Tri-Servlce Specification
for Heat Distribution Systems Outside of Buildings.

We further certify that materials to be furnished are identical
to those described in this brochure.

Richard Kllnk
Sales Manager

,,,,,...,....,,,i...’....,.o., ,.
Notary Public

ii
UNDERGROUND AND OVERHEAD INSULATED FLUID TRANSMISSION SYSTEMS
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PAPER PRODUCT8 CORPORATION

0 O,’X 43! O,KLANI)..

Jul3 12, 1963

ermanen Piping S2stems Division
Midwesco-EnterprSse, Inc.
1690 ElsZon Ave.
Chicao 22, Illinois

Gentlemen:

This will certify tha our Caltemp Thermal Insulatio

complies with the U. S. Air Force Publication 88-007-1 Section lO.

It meets Federal Specification HH-I-523 Class 2, and its thermal

conductivity "k" factor is below 0.35 at 20F.

FIBREBOARD PAPER PRODUCTS CORPO%TION

lbo Industrl Products Division

-1-



CONDUIT CASING

Spiral welded 10-gauge steel pipe, full-welded seam, as

supplled to meet ASTM Specifications A-211 and A-245, Grade C.

PERMA-PIPE Chart 9-62, Table of Casing Weights, is enclosed. It

is supplied in nomlnal 39’-6" lengths as shown on Drawing MP-75AF,

page 14.

CONDUIT COVERING

Koppers Bitumastlc 70-B Standard coal tar enamel as

supplied by the Koppers Co., Inc. of Pennsylvania. The materlal

was supplied for permeance testlnE as a coating applied on a steel

plate with a 30 square centimeter hole in the plate. An outer Jacket

of 15 pound asbestos pipe llne felt saturated with the same coal tar

is tension wrapped as an outer jacket. The layers of coal tar

enamel under jacket are applled with one tension wrap of glass fabric.

All of above as specified in AFP 88-007-1.

INNER CASING COATING

Spray-painted film of Benjamin Foster Company Acid

Resistant Primer No. 51-05 applied to the inside surface of the

casing. This was made available for permeance tests as a coating

over porous ceramic tile. Manufacturer’s specification sheet is

enclosed, page 6.

FITTING AND FIELD JOINT COATING

ROSKOTE Mastic 612XM, as described in Royston Laboratories

specification sheet, pages 7 and 8, is applied over the fitting (shop-

fabricated) or over the field closure sleeve. Then, a layer of

-2-



FITTING AND FIELD JOINT COATING (Cont’d.)

Royston Laboratories’ Insultape, minimum thickness .085 inches,

as described on page 9, is applied under hand tension. Another

layer of ROSKOTE 612XM is applied over the Insultape. Total

coating thickness is 1/8". The fleld joint coating overlaps factory

coating a minimum of i".

-3-



CHART 9-62

TABLE OF CASING WEIGHTS

CASING TYPE DIAMETER (Inches) MINIMUM THICKNESS

Zinc Coated
Corrugated

Up thru 21
22 thru 26
27 and above

0.0598 Inch (16 Gauge)
0.1045 Inch (12 Gauge)
0.1345 Inch (I0 Gauge)

Zinc Coated
Smooth Wall

Up thru 21
22 thru 26
27 and above

0.0747 Inch (14 Gauge)
0.1345 Inch (i0 Gauge)
0.1644 Inch ( 8 Gauge)

Black Steel
Smooth Wall

Up thru 21
22 thru 26
27 and above

0.1345 Inch (i0 Gauge)
0.1943 Inch ( 6 Gauge)
0.2242 Inch ( 4 Gauge)

-4- CHART 9-62



KOPPERS COMPANY, INC.
Pittsburgh 19, Pennsylvania ENAMELS

TAR PRODUCTS DIVISION :

(Supercedes Bulletin
dated October 26,

BITUMASTIC 70-B ENAMEL
This is the oldest wide-temperature range coal-tar enamel currently marketed.

Another Koppers first. When coating pipe with this grade of enamel, it is advisableO Oto add I0 F 25 F to the low sde of the temperature exposure range for safe
storage and handling. The incorporation of a plasticizing agent during the process-
ing makes possible the wide-temperature range. There are three types of
Bitumastic 70-B Enamel:

A. FREE-FLOWING This type was specifically formulated for application
by line traveling coating and wrapping machines. It

B. STANDARD

C. AWWA

has a temperature exposure range of -10F. to 160OF.
This type is most popular for plant-coated pipe. It
also has a temperature exposure range of -10F. to
160F.
This type is generally used on water pipe. However,
it is sometimes applied to oil and gas lines when
exposures to less than -10F. are to be encountered
before back-filling. It has a temperature exposure
range of-20F, to 160F. Ha:eral used for

/condu coatinK
BITUMASTIC BITUMASTIC / BITUMASTIC
70-B FF 70-B Std. 70-B AWWA
ENAMEL ENAMEL ENAMEL
220-235 220-235 "" 220 Ivlin.

TESTS
s. P. (F.)

ASTM D36 (R & B)
Ash (%)

By Weight By Ignition
Sp. Gravity at 77OF.

ASTM D 71

20-25 25-35 25-35

1.35 1.45 1.40 1.60 1.40 1.00

Penetration at 77OF.
at 115F.

{ASTM DS)

4-9 4-9 I0-20
12-25 12-25 15-55

Sag
100 5 hours
120 5
140 5
160 24 Max. 1/16" Max. 1/16" Max. 1/16"

Crack
45F. 6 hours
32F. 6
20F. 6 "
10F. 6
-10F. 6
-20F. 6

None None
None

Normal Application
Temperatures (OF.

450-490 450-490 450-490

-5-



ACID RESISTANT PRIMER

COLOR ACID RESISTANT PRIMER is a non-asphaltic
Black acid resistant primer designed to protect

steel from rust and corrosion due toVISCOSITY termittent contact with moisture and
Brushin cbemlcals.

GALLON WEIGHT
7’.34 lbs. LIMITATIONS

Contains volatile, flammable solvent.AVERAGE NON-VOLATILE Use with adequate ventilation. Keep
62% by volume away from heat and open flame

COVFAGE RANGE (RECOt.ENDED) Do not apply over oily, greasy or wet300 sq.ft, per gallon surfaces.
.005" wet film thickness

DRYING TIME
Touch: 2 hours
Through: 6 hours

SERVICE TEMPEBATURF. LIM ITS*
OUF to 250UF

APPLICATION
Brush or Spray

SOLVENT FOR CLEANUP
Mineral Spirits

FLAMMAB IL ITY
Wet: Flash Point 80F
Dry: Burns

(TOC)

1/62-l-R

Note: Coatings end 3-inches from casing ends.

BENJAMIN fO@4r COMPANY - 4635-37 W. GIRARD AVE., PHILA. 31, PA.Iteir illll4 lieloilell II S kllh sll tlno. llne. ud holl sltlenL T fullyI te de e w f whlck Imt. Wo----



I,ABORATORIES. INc.
1OdlJOUFATUIIIS OF QUALITY OeROSION RESISTANT COATINGS

February 12, 196

Midwesco, Inc.
Prefabricated Pil)c Division

1650 N. E!s,’o;

Chicago. Illinois

(The Midwesco-Enterprise company name now
replaces the old Midwesco name.)

Ji ttention Bert

Gentlemen:

Certiication: "lhil is to u’t[y th-,t .h( lc)LL,..i,g is t typ,c-,i analysis

the ROKOTF- ,-VASTIC 61ZXM,

Solubility (Base Resin) In Carbon DisuUide

Spec,ic Gravity (B;ise Resin) 1.05

Water Vapor Perrneabitity ASTM E96-5T Procedure E

(90% Relative Humidity at 100F. Pressure 44.2 M.M. Hg.)
Value m .105 grams per 24 hours per square meter at .2 M.M. HS.

To convert to Perms: (GrRins .,er square foot per hour per inchof

mercury) se fctor ".043"x 0 m .0059 p.rml.

ASTMSd ,I o8, P.:-t ’, page ".’"

Penetration al 3ZF. .01 cm

at TTF. .03 cm
at lI5F. .06 cm

tinI k Bal (Base Reuin) Z41F.

Flash Point (ase Resin) 550 6000F.

-7-



General An&lysis of this fornult:
47.0% Resin
2Z. 5% Inorganic Filters (Mg Si0.)
30.5% Arornatic So,.vent

Base Resin Analysis:
Fxed Carbon 5%
Saturated Hydrocarbon

O: ," (.;On s It.t,.riLs

ROYSTON L.ABOR.’,TORIES, INC.

-8-



LABORATORIES, INC.
MANUFACTURERS OF QUALITY CORROSION RESISTANT COATINGS

BLAWNOX,
PITTSBURGH 38, PA.

TEtEPHON(: AREA 412 781-1891

TWX 412

The following characteristics apply to the electrically
insulative outerwrap Insultape as proposed for field joint
application coating using Roskote 612XM Mastic and fulfilling
the specification of the Bureau of Yards and Docks TS-P28e
and the Tri-Service Guide Specification for underground
conduit systems.

i. Glass mat base reinforced flexible bituminous compound
imperforate film.

2. Minimum Thickness 85 mils (.085 inches)
Weight Over 45 Ibs. per i00

0

,

9.

Base Resin Bituminous miscible and compatible with
the coating compound described in 3.2.1.2.1. TS-P28e.

Base Resin Electrical volume resistivity 1 x 1014
ohms cm.3.

Base Resin Ring and Ball Softening Point AoSoT.Mo
Method E 28 220" F.

Base Resin Water Absorption 75 mg. per I00 sq. cm.
per i000 hours at 77" F. maximum.

Base Resin compound must contain no filler.

Reinforcement Bonded glass mat longitudinally
reinforced with glass fibers. Weighty .8 to 1.0 lbs.
per i00 sq. ft. Thickness minimum i0 mils,

Parting or Anti-blocking Surfacing Agent Maximum
of 10% by weight.

I0. Dielectric Strength Test Voltage i0000 volts.

This wrap is quite compatible with Roskote 612XM and
sets up quickly to form a bond.

-9-



c(rr NUOUS INSULATION
SLIP RING ARR[STER

"CALC LIM S L CATE

SERVICE PII

NUOUS INSULATION

LAGG ING 18 GAUGE " & BELCt
LA(WING 16 GAUGE -1/2" & ABOV

12"
TRANSVERSE MOVEMENT

N01E

SLIP RING 14 CtJGE ON SERVICE PIPES 8 & ABOVE/16 GAUG 6- & mCLO

IMtERE EXPANSION EEE -1/2"1Wl
BE LR

PERMANENT PIPING
SYSTEMS DIVISION
MIDWlESCO E:NTE:RPRISW INC.

1650 NORTH E:LSTON AVlrNUE
CHICAGO 22, ILLINOIS

ARCH.

,HZ’G. CONIR.

SPACER ITA ILS



INNER PIPE IS ISOLATED THERMALLY AND ELECTRICALLY F’RCM OUTER CASING
BY THICKNESS OF INSULATION,,

LAGGING PIECE HAS MINIMUM FREE SLIDING
MOVEMENT OF 5-1/2 IN ANNULAR SLIP RING.

CONT INUOUS NSULAT ION

SLIP RING ARRESTER

CONT NUOUS

NODAL SLIP RING

INNER SERVICE PIPE

LAGGING PIECE
CALCIUM SILICATE INSULATION SPLIT

UNDER LAGGING PIECE AND MECHANICALLY PRESSURED
AROUND PIPE! ALL OTHER INSULATION FULL CIRCLES NOT

RE(;IUIRING BANDING OR WIRING

SLIP RING SUPPORTS LAGGING PIECE FOR LO.ER 180
SLIP RING RESTS AGAINST CASING FOR LOWER 180
SLIP RING DOES NOT MOVE INSIDE AFTER INSERTION

SLIP RING 14 GAUGE ON SERVICE PIPES 8" & ABOVE
SLIP RING 16 GAUGE ON SERVICE PIPES 6" & BELON

LAGGING 18 GAUGE METAL ON SERVICE PIPES 3 & BELOW

LAGGING 16 GAUGE METAL ON SERVICE PIPES 3-1/2" & ABOVE

HERE EXPANSION EXCEEDS 5-1/2" e LAGGING WILL BE MADE LONGER

II

PERMANENT PIPING
SYSTEMS DIVISION
MIDWESCO ENTERPRISE INC.

IO NORTH ELSTON AVENUE
CHICAGO 22, ILLINOIS

ARCH.

H.T’G. CONT’R.

DATE

SPACER DETA LS



INSULATED PiPE AND INTEGRAL LAGGING MOVE AS A UNIT.

LAGGING MOVES BACK AND FORTH ON LOAD CARRYING SUPPT.

LAGGING PIECE YIELDED TIGHTLY AR(XJND INSULATION,
SLIP RING RESTS AGAINST CASING FOR LOWER 180.
SLIP RING DOES NOT MOVE, INSIDE AFTER INSERTION.

SLIP RING ARRESTER

12" lONG LAGGING

(" LONG MULT I-NODAL SL P R

SERVICE

TACK WELDS

CONT NUCXJS INSULATION
ON PIPES AS REJIRED

NOTE,

WEBBIN PIECE (BOTH ENDS)
METAL II C.4LKE

SPACER PASSAGE IS A FLAT OVAL WIDE ENOUGH TO
KE DESIGNED SLIDING MOTION OF PIPEp INSULATION

& LAGGING PACKAGE DUE TO THERMAL EXPANSION,

SPACER LOAD CARRYING SUPPORTS (METAL II GAUGE) WELDED TO WEBBING

THIS CONSTRUCTION TYPICAL FOR SPACERS USED IN
EXPANSION LOOPS AND ELBOV.f3 AND CAN BE ALTERED
TO CONTAIN ANY NUMBER OF’ PIPES.

INSULATICN SHALL BE HHI-]23 CLASS II UNJACKETED
CALCIUM SILICATE,

NNER P PE S ISOLATED THERMALLY AND
ELECTRICALLY FRCM OUTER CASING BY THICKNESS
OF INSULATICN. WHERE EXPANSION EXCEEDS
-1/2" LAGGING WILL BE MADE LONGER,

12

PERMANENT PIPING
SYSTEMS DIVISION
MIDWESCO ENTERPRISE INC.

1650 NORTH ELSTON AVENUE
CHICAGO 22, II.I.INOIS

ARCH.

H,T’G. CONT’R.

DATE

OVAL SPACER DETAILS



NOTEI INSULATED PIPE AND INTEGRAL LAGGING Iv!OVE AS A UNIT,

LAGGING MOVES BACK AND FORTH ON LOAD CARRYING SUPPORT.

LAGGING PIECE WELDED TIGHTLY AROUND INSULATICI

HERE EXPANSION EXCEEDS -1/2" LAGGING WILL
BE MADE. LONGER.

SLIP RING ARREST

SERVICE PIP

1
LAGGING 13 GAUGE METAL ON SERVICE PIPES 3" & BELOW
LAGGIk 16 GAUGE METAL ON SERVICE PIPES 3-1/2"

6 LONG MULTI-NODAL SLIP RING
16 GAUGE METAL

TACK

SPACER LOAD CARRYING SUPPCRTS
(METAL GAUGE WLDED TO V:BB ING

WI"BBING PIECE (BOTH ENDS)
METAL II GAUGE

CONTINUOUS INSULATION ON PIPES AS RE)UIRED

NOTE THIS CONSTRUCTION TYPICAL FOR MULTI-PIPE
SUPPORTS AND CAN BE ALTERED TO CONTA IN
ANY NUMBER OF P PESo
INSULATION SHALL BE HHI-523 CLASS II UNJACKETED
CALC LlVl SILICATE
SLIP RING RESTS AGAINST CASING FOR L(:XR 180
SLIP RING DIS NOT MOVE INSID AFTER INSERTION

MIJLT I-P PE NSTALLAT IONS MAY BE USED FOR HOT
WATER SYSTEMS OR FOR STEAM AND CONDENSATE LINES
2" AND SMALLER

PERMANENT PIPING
SYSTEMS DIVISION
MIDWESCO ENTERPRISE INC,

1O NORTH ELSTON AVENUE
CHICAGO 22, ILLINOIS

ICT’G. CONT’R.

MULT -P PE SPACER

o,.r, I’" INo. MP-93 .



-K

)9’-6" WITHOUT A dOINT

1

PRE-FORMED CALC IUM -SILICATE INSULATION

-i-- /" SPACERS-’

2-/4" FREE TRAERS/ IO . CASI
EACH SIC KI
/2" TOTAL

4’-I0.5" 9’-9" _
9’-9"

_
9’-9"

-SERVICE PIPE

NORMAL STANDARD LENGTH

NOTE= FOR SPACER DETAILS SEE DNG. NOS. MP-90 & 91

SPIRAL WELDED CASING

GAUGE
I0
6
4

OUTER CONDU T COVER NG TO
CONSI ST OF MULTI PIE LAYERS
OF LEVEL 70 (HOT APPLIED)
PLAST C ZED COAL TAR ENAMEL
WITH TENSION WRAP OF GLASS

AVAILABLE DIA, FABRIC THEN TENSICI VPPED
6" TO 20" ,.:,:.,, WITH GLASS REINFORCED COAL
22" TO 26" _. ./---TAR IMPREGNATED 15 LBo PII:

28" AND ABOVE .," /z-7/".- ’/ LINE FELT

PREMOLID, RIGID STRUCTURAL ,.’
CALCIUM SILICATE INSULATION

LL C RCLES N ACCORDANCE
WITH HHI =2" CLASS I" P’--

no .< USE UP TO 1200 Fo

SERVICE PiPE

m CROSS SECTION OF STANDARD LENGTH



SERVICE PIPE
NSULAT ON

FIELD SETTING OF’ CONDUIT

I0 GAUGE STEEL

CONDUIT CLOSURE SLEEVE

INSULATION THICKNESS
SPECIFIED

PIPE O.D.

CLOSURE INSULATICN PIECE
BAND WlTH 32 GAUGE I/2"
WlDI[ STAINLESS STEEL BAI

FIELD JOINT COATING
ONE LAYER ROSKOTE 612XM MASTIC
ONE TENSION WRAP INSULTAPE
FINAL COAT RC)SKOTE 612XMMASTIC
TOTAL THICKNESS I/8"

PERMANENT PIPING
SYSTEMS DIVISION
MIDWESCO ENTERPRISE INC.

1650 NORTH ELSTON AVENUE
CHICAGO 22, ILLINOIS

ARCH.

PLT’G. CONTR.

FIELD CLOSURE KIT

15



I/4" THICK STEEL LEAK PLATE
WELDED C0NT INUOUSLY TO
CONDUIT SLEEVEFCNJNDAT ON WALL--

MINIMUM AIR VENT---
I/4" THICK STEEL CLOSURE \ FOUNDATICN CONDUIT
Pt,.ATE WELDED CONTINUOUSLY \ --SLEEVE SET IN WALL
TO INSIDE OF CONDUIT-HOLO STUD LDEO \ \
CONTNLOSSLY TO SURrACE-- \ \
OF’ CLOSURE PLATE,, STUDS \ \
AND NUTS TO BE STAINLrSS \ \ \ ’L_

ASBESTCS GASKET
PACKING SUITABLE FOR Lll----II
ENCOUNTERED TEMPERATURES ’I! II

,.?!_ L -JI
ill II

T GHTEN NG UP ON

INCREASES SURFACE
TENSION OF" GASKET / "> "’: "J
AGAINST PiPE MAKING / [:’ >’"’,’1

’ t" 4’-o-I" MINIMIJM DRAIN NIPPLE
AND CAP

NOTE CASING PORTION CAN BE SHIPPED IN ADVANCE
FOR ENCASEMENT INTO CEMENT CASTINGS TO
ELIMINATE BOXING OtJT FOR LATER MOUNTING,,

PERMANENT PIPING
SYSTEMS DIVISION
MIDWESCO ENTERPRISE INC.

1650 NORTH ELSTON AVENUE
CHICAGO 22, ILLINOIS

ARCH,

I,T’G. CONT’R.

GLAND SEAL

oATE fly iNo. p_ 102AF
16



FOUNDATION VLL
I" MINIMJM AIR VENT

I/4" THICK STEEL CLOSURE
PLATE WELDED CONT NUOUSLY
TO INSIDE OF CONDUIT

HOLD DOM STUD WELDED
CONTINUOUSLY TO SURFACE.
OF CLOSURE PLATE. STUS
AND NUTS TO BE STAINLESS
STEEL

I/4" THICK STEEL LEAK PLATE
WELDED CONT NUCUSLY TO
CONDU IT SLEEVE

F’CUNDAT ION CONDU T
SLEEVE SET IN WALL

SLEEVE SHALL BE CAULKED
WITH SIUARE BRAID PACKING

SERVICE PIPE TO
INSIDE

250 AND ABOVE GRADE B
DRESSER H GH-TEMPERATUE
ASBESTOS GASKET
PACKING SUITABLE FOR
ENCOUNTERED TEMPERATURES

TIGHTENING UP ON
HOLD DO4 STUD
INCREASES
TENSION OF GASKET
AGAINST PIPE MAKING
T GHT CLOSURE

---I MINIMUM DRAIN NIPPLE
AND CAP L FOtJNDATION WALL

NOTE CASING PORTION CAN BE SHIPPED IN ADVANCE
FOR ENCASE,ENT INTO CEMENT CASTINGS TO
ELIIINATE BOXING OUT FOR LATER MOUNTING.

PERMANENT PIPING
SYSTEMS DIVISION
MIDWE$CO ENTERPRISE INC.

!O NORTH ELSTON AVENUE
CHICAGO 22, ILLINOIS

ARCH.

H.T’G. CONT*R.

,o,, I’" INo. MP-I lOAF



HOLD DOWN STUD WELDED CONTINUOUSLY
TO SURFACE OF CLOSURE PLATE
STAINLESS STEEL STUDS AND NUTS

FOUNDATION WALL

l/4" THICK STEEL CLOSURE
PLATE WELDED CONT NUOUSLY
TO INSIDE OF CONDUIT

I" MINIMUM AIR VENT

SERVICE PIPE TO INSIDI
BUILDING 0 MANHOLE----

250 e AND ABOVE GRADE B DRESSER
HIGH-TEMPERATURE ASBESTOS GASKET
PACKING SUITABLE FOR ENCOUNTERED
TEMPERATURES

I" MINIMUM DRAIN
CONNECTION NIPPLE AND

I/4N THICK STEEL LEAK PLATE
WELDED CONTIM,JOUSLY TO CONDUIT
SLEEVE

FOUNDATION CONDUIT
P-SLEEVE SET IN WALL

INSULATION

4

L_._SLEEVE SHALL BE CAULKED
WITH S(IJARE BRAID PACKING

NOTE THIS TYPE OF CONSTRUCTION EMPLOYED WHEN SPACE IS AT
A PREMIUM.

THIS TYPE OF GLAND SEAL RECCMENDED FOR USE WITH
H.T.H.W, H,P, STEAM OR V-IEN ANY SERVICE PIPE IS
NOT INSULATED. SPECIAL PROVISION HAS BEEN MAD[ FOR
INDEPENDENT THERMAL EXPANSION OF SERVICE PIPE AS
WELL AS CASING.

PERMANENT PIPING
SYSTEMS DIVISION
MIDWESCO ENTERPRISE INC,

1650 NORTH ELSTON AVENUE
CHICAGO 22, ILLINOIS

ARCH.

H,T’G. CONT’R.

RECESSED GLAND SEAL

OATE jBY JNo. MP-IO2AF
f8



1/4" THICK STEEL LEAK PLATE

I" MINIMUM AIR VENT’---
I/4" THICK STEEL CLOSURE
PLATE WELDED CONT NUOUSLYcoo, .
CE PTE

II
II

WELDED CONTINUOUSLY TO CONDUIT SLEEVE

FOUNDAT ON CONDU T
---SLEEVE SET N WALL

NOTE CASING PORTION CAN BE SHIPPED IN ADVANCE
FOR ENCASEMENT NTO CEMENT CAST NGS TO
EL M NATE BOX NG OUT FOR LATER MOUNT NGo

PERMANENT PIPING
SYSTEMS DIVISION
MIDWE$CO ENTERPRISE INC.

1650 NORTH ELSTON AVENUE
CHICAGO 22, ILLINOIS

ARCH.

HZ’G. CONT’R.

END SEAL

DATE INo. MP- 105AF



ADDITIONAL FEATURES

Standard construction practices are further illustrated
by the following:

MP-10

MP-6

MP-5

MP-2

MP-3

MP-4

MP- 107AF

MP- 108AF

MP- 109AF

Eccentric

Tee when separate

Elbow when separate

One Piece Loop

Two Piece Loop

Hairpin Loop

Anchor when separate

Combination Anchor End Seal

Combination Anchor-EIbow



THICK STEEL
RE]XJC ING PLATE

A
CENTER LINE OF

LLER CONI T

LLARGE COhE)UIT "A" DIAMETER LSMALLER CONOU T
"B" DIAMETER

A
WELD CONTINUCSLY TO BOTH CONDUITS

NOTE ]3P.AINAGE SPACE REMAINS LEVIL DESPITE
CONOUIT DIAMETER CHANGES

]A NAGE SPACE

SECT ION A-A

D MENS IONS REMARKS

A

21

PERMANENT PIPING
SYSTEMS DIVISION
MIDWESCO ENTERPRISE INC.

1650 NORTH ELSTON AVENUE
CHICAGO 22, ILLINOIS

ARCH.

H,T’G. CONT’R

EXAMPLE: OF" CONDUIT

coN ,T



,/--CONIT CASING

2
I,

0"OJT CASI

2’-0"

PERMANENT PIPING
SYSTEMS DIVISION
MIDWESCO ENTERPRISE INC.

1650 NORTH ELSTON AVENUE
CHICAGO 22, ILLINOIS

H,T’G. CONTR.

STANDARD TEl="

"" 1" ,IN’’4



SERVICE PiPE
/I

CONDUIT CASING

NOTE IF POSSIBLE ELBO, WILL BE SHIPPED PREFABRICATED
ONTO ADJACENT STRAIGHT SECTION TO ELIMINATE ONE
OF THE "r FIELD CONNECTIONS.

PERMANENT PIPING
SYSTEMS DIVISION
MIDWESCO ENTERPRISE INC.

1650 NORTH ELSTON AVENUE
CHICAGO 22, ILLINOIS

ARCH.

H.T’G. CONT’R.

STANDARD ELBC/

DATE

23



CENTER L NE OF
C(]iIXJ T CASING

CASING

A

B

REI4RKS

A

B

SERVICE PIPE TEMRATURE
N,IOtJKr OF CO’,J) SPRING REQUIRED

PERMANENT PIPING
SYSTEMS DIVISION
MIDWESCO ENTERPRISE INC.

I0 NORTH IrLSTON AVENUE
CHICAGO 2, ILLINOIS

ARCH.

H,T’G. CONT’R.

FACTORY PREFABR ICATED
ONE PIECE EXPANSION LCOP

MDDL I-PL



CENTFR LINE OF
CONDUIT CASING

J,CONDU T CASING

--SERVICE PIPE

F" ELD CLOSURE

B

DIMENSIONS REMARKS

,.,A

B

SERVICE PIPE TEMPERATURE

AMOUNTC)F COLD SPRING REUIRED

EXPANSION pRnvlnF’n Ft

25

PERMANENT PIPING
SYSTEMS DIVISION
MIDWESCO ENTERPRISE INC.

1650 NORTH ELSTON AVENUE
CHICAGO 22, ILLINOIS

ARCH.

H,T’G. CONT’R.

FACTORY PREFABR ICATEO
1Y) PIECE EXPANSION 100P

MODEL 2-PL



No’tEl "rills CONSTRUCTION D,tOYI .IEN SPACE
IS AT A PREMIUM AND PIPE SIZE PERMITS.

COIUIT CASING

B

DIMENSICNS

A

B

SERVICE PIPE TEMPERATURE

REMARKS

OF COlD SPRING RE(;IIJIREO

PERMANENT PIPING
SYSTEMS DIVISION
MIDWESCO ENTERPRISE INC.

1650 NORTH ELSTON AVENUE
CHICAGO 22, ILLINOIS

ARCH

ICT’G. CONT’R.

FACTORY PREFABR ICATED
I-PIECE HAIRPIN EXPANSION LOOP

MODEL I-PHL



AIR PASSAGES

INAGE/ TION AS
PASSAGES SPEC FlED

ANCHOR P
WEI.DD TO OUTSIDE SECTION A-A
OF CASING

MIER P PE WELDID
TO ANCHOR PLATE
(FOR STEEL PIPE ONLY)

CON]XI T SIZE 6 8 I0 12 14. 16 18 20 22 24
DIMENSION OF 12" X 14" X 16" X 18" X 20" X 22" X 24," X .>6" X 28" X 0" X
SUARE ANCHOR 12" 14" I" 18" 20" 22" 24" 26" 28" ,0"

ALL ANCHORS TO BE OF I/2" THICK STEEL FOR CONDUITS UP TO 20" DIAMETERp ABOVE 20"
TO BE /4" THICKp WITH AIR AND DRAINAGE PASSAGES CUT AeY BE’IEN IIIR PIPE
OR PIPES AI COIBUIT CASING INNER WALL.
ALL ANCHORS TO BE ENCASED IN CONCRETE AFTER COMECTION TO BOTH ADJACENT COfXJIT
SECTIONS WITH CONCRETE BLOCK 2" LONG AND 10" ON EACH SIDE OF THE ANCHOR PLATE
OUTER EDGE,

IF POSSIBLE ANCHOR WILL BE SHIPPED PREFABRICATED ONTO ADJACENT COIUIT SECTION TO
ELIMINATE ONE OR BOTH OF THE TO FIELD COMCTIONSo

PERMANENT PIPING
SYSTEMS DIVISION
MIDWESCO ENTERPRISE INC.

16,50 NORTH ELSTON AVENUE
CHICAGO 22, ILLINOIS

ARCH.

H.T’G. CONTR.

27

DATI

STAIRD ANCHOR

I’" [.o.



I/4" THICK STEEL LEAK PLAT[
I" MINIMUM AIR VENT /-- W[t.DED CONTINUOUSLY TO C11’

\ / sLEEw
I/4" THICK STEEL CLOSURE /
PLATE WELDED CONTINUOUSLY- / F’TION CONDUIT SLEEVE:

CLOSURE PLATE II
WELDED TO OUTSI

jl II
OF" SERVICE PIPE

II

SERVICE PIPE TO
INSIDE BUILDING

I" MINIMUM DRAIN NIPPLE AI CAP

4 ’-0-

INNER PIPE WELDED TO
ANCHOR PLATE
(FOR STEEL PIPE ONLY)

(4) I" DRA NAGE PASSAGES

(4) I" AIR PASSAGES

--ANCHOR PLATE WELI)CD TO
OUTSIDE OF CASING

ALL ANCHORS TO BE I/2" THICK STEEL FOR CONDUITS UP TO 20
DIAMETER, ABOVE 20" TO BE }/4" THICK, WITH AIR AND
DRAINAGE PASSAGES CUT AWAY BETWEEN INNER PIPE OR PIPES AND
CONDUIT CASING INNER WALL,.
ALL ANCHORS TO BE ENCASED IN CONCRETE AFTER CONNECTIONS
TO BOTH ADJACENT CONDUIT SECTIONS WITH CONCRETE BLOCK 32"
LONG AND 10" ON EACH SIDE OF THE ANCHOR PLATE OUTER EDGE,,

IF POSSIBLE FITTING WILL BE SHIPPED PREFABRICATED ONTO
ADJACENT CONDUIT SECTION TO ELIMINATE ONE FIELD JOI.

PERMANENT PIPING
SYSTEMS DIVISION
MIDWESCO ENTERPRISE INC.

1650 NORTH ELSTON AVENUE
CHICAGO 22, ILLINOIS

ARCH.

IT’G. CONT’R.

COMBINATION ANCHOR AND
END SEAL



SERVICE PIPE

COll.I T CASING
/

CON1" tI.JC)USLY
AND CONDUIT

ANCHOR PLATE RE:LDED
TO SRVIC[ PiPE

COIJIT SIZE: 6 8 10 12 14 16 18 20 22 2
DImeNSION OF 12" 114" 16" 18" 20" 22" 24" 26" 28" 30"
A. x x x x x x x x x x

I"’ 18" 21"

ALL ANCHORS TO BE OF I/2" THICK STEEL FOR CONDUITS UP TO 20" DIAMETER ABOVE
20" TO BE 3/4" THICK WITH AIR ANO DRAINAGE. PASSAGES CUT AWAY BETEN IR
PIPE OR PIPES ANO CO.IT CASING INNER WALL.

NOTE IF POSSIBLE ELBO WILL BE SHIPPED
PREFABRICATED ONTO ADJACENT STRAIGHT
SECTION TO ELIMINATE ONE OF THE
F ELD CCTIONS.

PERMANENT PIPING
SYSTEMS DIVISION
MIDWESCO ENTERPRISE INC.

I50 NORTH ELSTON AVENUE
CHICAGO 22, ILLINOIS

ARCH.

H,T’G. CONTR.

CMBINATION ANCHOR
ANO ELBOW



PERMA-PIPE INSTALLATION INSTRUCTIONS

The PERMA-PIPE, Class A, Prefabricated Pipe Conduit System is a
carefully engineered and fabricated insulated piping system. These
instructions are written to explain how to install the system
economlcally, simply and senslbly.

The handllng of Indlvldual components is as important as the fleld
weldlng and trench setting. Close supervision of the materlal
handllng aspect of the fleld Installatlon must be maintained by the
Installing contractor. It is imperative that the outside coating
of the PERMPIPE Prefabricated Conduit System be free from defects
and damage when it is finally covered over. To insure a dependable
insulated piping system, carefully follow this step-by-step in-
struction booklet. If questions arise concerning any aspect of
the fleld handllng and installatlon, contact your PERMA-PIPE Service-
man for expllclt instructions. Close attention to details in the
fleld will mean fewer on-the-job expenses for the contractor,
simpler installatlon, and a completed Job which will meet the
specifications with quick approval.

RECEIVING AND CHECKING

The PERMA-PIPE components are shipped with protective coverings
over all open ends and are carefully braced to prevent damage
during shipment. Care should be taken to note all damage on the
freight company’s receipt. Notify the PERMA-PIPE DIVISION,
1650 N. E1ston Avenue, Chicago 22, Illlnols, for replacement
components needed for the order. Damages or shortages reported
to PERMA-PIPEbut not noted on the freighter’s receipt cannot be
clalmed. Therefore, it is extremely important to check the
condition of the system as it is unloaded. The filing of any
clalm for shortage or damage is the receiver’s responslbillty.

UNLOADING AND STORING

On smaller systems requiring few components of small diameter,
a rope can be used if braced with wood and padding to form a
protective cradle (I11ustratlon 2) around the casing. PERMA-PIPE



PERMA-PIPE INSTALLATION INSTRUCTIONS (toni ’d. )

conduit sections must be handled with caution to avoid damaging
the outer coating. On larger systems, or where the components
are heavy, use a fleld piece, as per Illustration I. The fleld
piece is simple to build and will greatly reduce the time and cost
of moving the conduit components. The unloading slings can be
loaned by PERMA-PIPE on deposit of a small amount to assure their
safe return transportation charges to be paid both ways by the
user. If the components are to be used or assembled promptly,
unload alongside the ditch in order of use. If utilization is
to be a week or more away, unload and store as per lllustration 3.
Keep the units above the ground and retain the end closures until
ready for use to avoid dirt and water getting into the insulation.
When lowering into the trenches, avoid side bangs or hard drops.
It is important that the PERMA-PIPE Elephant Hide be protected by
excelsior padding shipped with the conduit when storing for
future use. The open ends of the conduit must always be protected
with the PERMA-PIPE shipping seals until the sections of conduit
are to be assembled together.

TRENCHING AND FILLING

See PERMA-PIPE Drawing MP-21 for dimensions of the trench for all
conduit sizes. The bottom of the trench should be graded to the
installed designed slope of the system. The trench should be
completely de-watered in the vicinity of the open end of the conduit
system. There should be a packed dirt base 4" thick under the
conduit without any rocks or hard patches (Illustratlon 4). If the
conduit system is to be assembled unlt by unit in the ditch, dig
a 3’-0" bell hole under the weld area only. Hand tamp a dirt fill
into the hole after the joint is closed.

To back fill, hand pitch dirt or sand free of rocks around the
conduit until it is covered. Hand tamp intermittently. Do not
machine back fill untll the conduit is covered over by hand. Do not
back fill until the entire system has been tested and approved. Do
not back fill with heavy wheeled or tracked moving vehlcles. Care
should be taken to back fill from both sides of the conduit to ellm-
inate side pressures. Over traffic should run over the trench on
cross timbered, pre-selected locations until the fill has settled.

-31-



ILLUSTRATION

SLINGUNLOAD ING

FIELD PIECE FOR HANDLING ON LARGER JOBS

ILLUSTRATION #2

stllation Section

WOOD CRADLE FOR HANDLING ON SMALLER JOBS

PERMANENT PIPING
SYSTEMS DIVISION

1650 N. ELSTON AVE.
CHIC

ARCH.

HT’G. CONT’R.

911162



ILLUSTRATION #3

.1" x 6" every 8

I1, /I////////:’///

STORAGE

ILLUSTRATION

BASE--’--

TAMPED FILL

CROSS SECTION TRENCH

-33-

PERMANENT PIPING
SYSTEMS DIVISION

1650 N. ELSTON AVE.
CHICAGO 22, ILLINOIS

ARCH.

HT’G. CONT’R.

ILLUSTRATION #3 AND #4

t),*, l’" Ho. P-24

Installation Section 9/1/6Z



PERMA-PIPE INSTALLATION INSTRUCTIONS (Cont ’d. )

Under black topping and other flexible pavements, a minimum height
cover of I0" is satisfactory. Under concrete or other rigid pavement,
a minimum of 4" cushion should be between the bottom of the slab
and the top of the conduit. Under railroads, the minimum height of
cover to bottom of ties is 20". The railroad company concerned
should make specific reconnendations. For larger conduits of 22"
and over, consult the PERMA-PIPE home office Engineering Department.

WELDING

PERMA-PIPE Prefabricated Pipe units are usually shipped in 39’-6"
jointless lengths unless design conditions warrant smaller lengths.
The use of 39’-6" lengths will eliminate many field joints, thus
saving costs by the contractor. Odd lengths to complete runs,
loops, and other miscellaneous fittings, are shipped as necessary.
Interior pipes extend 3" beyond each end of the conduit casing.
(See PERMA-PIPE Drawing MP-75)

Conduit sections must be arranged so that pipe and conduit are in
proper alignment before the interior pipes are welded. The closure
sleeves should be positioned around the conduit casing, one sleeve
for each joint.

After the field closure sleeves are positioned around the casing and
the interior service lines and conduit are properly aligned, welding
of the service lines can begin. To arc weld pipe, use rod equiva-
lent to AWS-E-6010 and to gas weld pipe, use rod equivalent to
AWS-GA-60 or GA-65. All steel pipes must have three pass welds.
All pipe welds should be subjected to a minimum hydrostatic test
of 150 P.S.I.G. or 1-i/2 times the working pressure, whichever is
greater, and should also be hmmner tested.

After testing, the shipping braces which hold the pipe in place
during handling should be cut off. The internal service lines are
then insulated with preformed, split, unjacketed calcium silicate
held in place with 1/2" wide, 32 gauge, stainless steel bands.

The closure sleeve is now slipped back over the 6" gap and centered
over the joint. A constant pressure is applied to the closure
sleeve to squeeze it around the ends of each conduit section. The
closure sleeve is now in position to be welded.

-34-



PERMA-PIPE INSTALLATION INSTRUCTIONS (Cont’d.)

Welding of the 8" long closure sleeve piece to the conduit casing
should be made downhand, single bead, using 1/8" welding rod
AWS-E-6012 or E-6013. After making welds on either the pipe or
the casing, wire brush both the welds and the adjacent bare metal
surfaces.

It is imperative that all welding be accomplished with care and to

a high degree of workmanship. The open ends of the conduit being
welded must always be protected with the temporary PERMA-PIPE
shipping seals until final connection is made and the system is
completely sealed. Never allow water or dirt to get into the
open portion of the units.

After the closure sleeve is welded, the conduit joints are then
pneumatically tested at 15 P.S.I.G. Soap sus should be applied
to all conduit welds to detect leaks.

When the pneumatic test is completed, all bare metal at the field
joints is brushed clean of grease, oil, scale and dirt to prepare
them for coating.

Each PERMA-PIPE conduit system is shipped with field joint coating
material of ROSKOTE 612XMmastic and Royston Laboratories’ Insultape
minimum 85 mils thick. During cold weather installation, all coating
material should be kept in a heated building at the job site.

First, the bare metal of the end of the conduit sections is coated
with a single coat of 612XM mastic, no primer necessary. This is
applied to the metal and up over the factory coating ends and is
permitted to dry to a tacky state. Two lengths of 3-1/2" wide
Insultape are cut to encircle this coated area without lapping.
The inside of these pieces of Insultape is thoroughly coated with
mastic and each is then affixed to the conduit ends not covering the
closure sleeves. After these pieces are in place, a second coat
of mastic is applied to the entire joint area including closure
sleeve and the external surfaces of the 3-1/2" wide Insultape and
overlapping the ends of the factory coated area. An 18" width of
Insultape is then cut in a length which will permit a cigarette-
fashion lap of 2". The inside of this piece is then coated with mastic
and it is then applied over the whole joint area in a cigarette
fashion and lapped a width of 2". A final coating of mastic is then
applied over the entire fiell joint area. Coated field joints can be
covered with backfill within one(l) to two (2) hours.

-35-



PERMA-PIPE INSTALLATION INSTRUCTIONS (Cont ’d. )

On application of the 612XMmastic, and Insultape, the following
environmental limitations must be observed.

i. The Insultape may be applied readily at temperatures above
50 F. Should it be necessary to apply it at outside temperatures
below 50 F., the Insultape should be stored in a heated area at
least 24 hours prior to use. Once conformability and initial
adhesion is attained, complete fusion bonding of the wrap occurs.
Mechanlcal adhesion is attained immediately; more complete setting
is obtained after several hours, or longer at lower temperatures.
Severe handling of the Insultape should be avoided in extreme cold,
to prevent damage.

2. The 612XMmastic can be readily applied at temperatures of
approximately 32 F. Since it will become viscous at temperatures
below this point, when applied at the lower temperatures, the
mastic should be stored in a heated storage area (70 F.) to
facilitate ease of application. The coating itself will not
deteriorate even at sub-zero temperatures. Normal drying time of
the mastic will be approximately 20-30 minutes in a temperature
range from 32-60 F. At lower temperatures, the drying time will
increase approximately ten minutes per i0 F. drop in temperature.
The mastic should not be applied on metal that is over 120 F.

3. The mastic must not be applied over wet surfaces. Under
conditions of high humidity, any condensation film must be removed
prior to application of the mastic. Where it is necessary to apply
the mastic under conditions of extremely high humidity, the
evaporation rate is retarded, and a longer drying time is required.
However, no loss of protection will occur once the film has
sufficiently cured, regardless of the humidity.
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SUGGESTED DIMENSIONS FOR ON’E OR MORE CONDUITS IN ONE TRENCH

TRENCH WIDTH-- TRENCH WIDTH--- "x" -ABOUT

SINGLE
CONDU IT

ize Trench Conduit
Width Combi-

nation

’IX,,

T0
CONDUITS

,,
8"

I0"

2vv

14"
16"

20"

24"

1 -2" 6"-6" I0"
1 -h" 8"-6" II"
I’ -6" 8"-8" 12"

Trench Conduit "x"
Width Combi-

nation

2’ -0’" 16"-12" 18"
2’-2" 16"-lh" 19"
2’ -4" 16"-16" 20"

I’-8" 10"-6" 12" 2’-4" 18"-6" 16"
i’-i0" 10"-8" 13" 2’-6" 18"-8" 17"
2’ -0" 0"-I0" 14" 2’-8" 18"-10" 18"

Trench Conduit
Width Comb i

nation

3’ -4" 22"-8"
3’ -6" 22"-10"
3’-8" 22"-12"

-0" 22"-14"
3 -2" 22"-16"
3’ -4" 22"-18"

2’ -2" 12"-6" 13" 2, -6" 18"-12" 19" 3 -6"
2, -4" 12"-8" 14" 2, -8" 18"-14" 20" 3’-8"
2’ -6" 12"-10" 15" 2’ -I0" 18"-16" 21" 3’ -I0"

2, -8" 12"-12" 16" 3’ -0" 18"-18" 22" 4’ -0"
14"-6" lh" 2,-8" 20"-6" 17" 3’-2"
14"-8" 15" 2’-I0" 20"-8" IS" 3’-4"

14"-10" 16" 3 -0" 20"-I0" 19" 3’ -6"
14"-12" 17 " 3 -2" 20" -12" 20" 3 -8"
14"-14" z8" 3’-4:’ 21" 3,-lO"

16"-6" I" 2’ -i0" 20"-16" 22" 4’ -0"16"-8" 16" 3’-0" 20"-18" 23" 4’-2"
16"-10" 17" 20"-20,, 24’" 4’-4"

"x" Trench
Width

19" 3’ -6"
20" 3’ -8"
21" 3’ -I0"

22"
23" [’ -2"
24" 4’

22"-6" 18" 3 -t"

22"-20" 25" 4’ -6"
22"-22" 26" h’ -8"
24"-6" 19" 3’ -8"

24" -8 " 20" 3 i0-2k"-lO" 21" ’ -0"
-4"-12" 22 ’’ 4’-2"

24" 14" 23" "’-’"-16.
24"-18" 25" h’--"
24"-20"
24" 27"
24"- 4"

26" 4’ -i0"
27" 5’ -0"
28" 5’ -2"

NOTE: For more than two conduits in one trench
add O. D. of additional conduit plus 4"
clearance between units to trench dimension
shown in table above to determine required
trench width. See Column "x" for center
to center distance of various combinations.
Trench widths given in tables are at center-
llne of units. Increase width for sheathing
or deep trench, etc., as conditions require.
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PERMA-PIPE COLD SPRINGING INSTRUCTIONS

All conduit sections shall be properly located according
to part layout drawing supplied by Permanent Piping Systems.
All field welds to internal service lines shall be made
anchor to anchor with the exception of the field joints
denoted by the symbol map shown on part layout drawings.
Pour concrete anchor blocks around anchor plates.

Tack weld angles with stud holes to each end of service
pipes at the field joint, or joints, denoted on map. Insert
a bolt through the stud hole and tighten nut to draw pipe
ends together to the specified amount of cold spring.
Note: Conduit should be anchored by stakes to prevent
springing of conduit. After cold spring, tack weld pipe
joints, knock off angles, and complete pipe weld. Follow
standard installation instructions.











ARCHITECT

ENGINEER

MECH. CONT. 1NC:

A

CONDUIT GENERAL NOTES
Conduit Casing Black steel spirally.welded having the following wall thickness:

For conduit diameters 21" and below 10 gauge
For conduit diameters 22" to 26, inclusive. 6 gauge
For conduit diameters 27" and above 4 gauge..

2. Conduit.Casing Coating. conforming to military specifications (tri-service).
Exterior- PERMA-PIPE ’:elephant hide", consisting of coaltar enamel, interposed

layer of glass fabric, and an outer protective jacket of 15,pbund coal tar saturated asbestos
pipeline felt havinga minimum coating thickness of 118", exclusive Of ielt over wrap.

Interior- heat and acid resistance spray film;

4. Field Joint Details -- See attached MP-19.

5.. All service pipe factory welds will be hydrostatically tested at the factory to a minimum of
PSIG.

6. All fabricated conduit casing fittings will b air tested.at the factory to a minimum of 15
PSIG.

Field measurements are entirely the responsibility of the purchaser.

The purchaser must furnish and/or verify the following before manufacturing-of theo.
system can begin:

A. Field measurements including all wall thicknesses at points of entry.
B..Service line temperatures:

9. Service piping shall be: "<

111 A stress analysis .of this system:has been made in accordance with the rules.and pro.
cedures, aSset forth in the American National Standard Code For Pressure Piping (ANSI B31),
P0wei Piping Section B31.1 1977; This system is within the limits set forth ,for allowable
Stress in that code.

12. WHERE REQUIRED: Servicepiping Shall be cold sprung in the:field.50% ;of the ttal
amount of expansion. Location of cold springingis indicated on layout drawing.
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