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NOTICE

This report was prepared to document work sponsored by the
United States Government. Neilther the United States nor its
agents the United States Dapartment of Energy, the United
Statas National Aeronautics and Space Administration, nor any
faderal employees, nor any of their contractors, subcontractors
or their employeea, make any warranty, express or implied, or
assume any lagal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus,
product or process disclosed, or represent that its use would
not infringe privately owned rights.
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THE ARLINGTON RACQUETBALL/HANDBALL CLUB SOLAR ENERGY SYSTEM

Acceptance Test Plan

RS TR

The Acceptance Test Plan is documented to provide a clear understanding
of the operation of the Solar Energy System. Documentation will inc¢lude:

* I. Modes of Operation
II. Test Procedures
III. Maintenance Procedures 5
' IV. Maintenance Checklist ‘

' ;
¥ The Solar Energy System'at the Arlington Racquetball Club, Arlington, VA, is

designed to provide service hot water and space heating for the support
i areas of the facility (main desk, lounge, locker rooms). The Solar Energy

] System consists of a closed loop, forced circulation exchange system between
the solar collectors (on roof) and the Solar Storage Tank (at parking level).
The heat transfer is provided by means of a U-pass heat exchanger located

) in the bottom third of the Solar Storage tank. The Service Hot Water

System consists of a preheat coil located in the top third of the Solar

Storage Tank. The preheated service hot water is supplied to the existing

electric water heaters (3), by means of a recirculation loop. The Space .

Heating System consists of solar heated water in the Solar Storage Tank

being pumped to the water-to-air heat exchangers (2) located within the

existing electric heating/cooling system, The water-to-air heat exchanger

is located in the return air duct on the existing court level heating/

i cooling system. The second water-to-air heat exchanger is located in the

) supply air duct of the existing upper level heat/cooling system. Each

of the systems operate independently of the other, by means of a motor

) operated zone valve (at parking level).
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The Solar Energy System, The Service Hot Water System, and The Space
Heating System operate independently of the other. The existing electric
i back-up system will maintain continuity of service.

f: I. Modes of Operation

) A. The Solar Energy System
|
|

. The system consists of 2,520 sq. ft. of flat plate solar collectors
and a 4000 gallon Solar Storage Tank. The transfer medium in the
i forced-closed loop is a non-toxic antifreeze solution (50% water,
) 50% propylene glycol).

| 1. Charging the Solar Storage Tank
f The pump used to transfer solar-heated fluid from the solar

collector to the heat exchsauger in the Solar Storage Tanlk
is controlled by a differential controller and two (2) remote
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temperature sensing devices. One sensor Ts, is located at the solar
collector “(mounted on an absorber plate). %he second sensor Ts2

is located in the bottom third of the Solar Storage Tank. When
the temperature of the solar collector (Ts,) exceeds the temperature
of the Solar Storage Tank (Tsz) by 10° F, %he differential con-
troller will energize the pump and transfer the solar heated fluid
to the heat exchanger in the Solar Storage Tank., When the tempera-

‘ture of Ts, 1s equal to that of Tsl, the differential controller

will de-eneérgize the pump.
The Service Hot Water System

The system consists of a preheat coil (60 ft. of 1%" 8 copper
tubing) located in the upper third of the Solar Storage Tank and
a recirculation loop between the preheat coil and the existing
electric water heaters.

a) Charging the Service Hot Water System

Service cold water is supplied directly to the preheat coil.
Heat is transfered from the solar heated fluid in the solar
storage tank to the service cold water in the preheat coil.
The preheated hot water i1s supplied to the existing electric
water heaters. The existing eleétric water heaters will
maintain delivery temperature at 120° F minimum.

b) Operating the Re~circulation Loop

The pump used to circulate service hot water from the preheat
coil to the existing water heaters will be energized contin-
uously and will de~energize by means of a high temperature
cut~of £ switch.

The Space Heating System

The System consists of two (2) separate water-to-air heat exchangers
located in the ducts of the existing space heating/cooling systems,
The heating water will be wsupplied from the Solar Storage Tank.

a) Space Heating with Solar Heated Water

The pump used to transfer heating water (solar heated) from
the Solar Storage Tank to the respective water-to-air heat
exchdnger will be controlled by an existing remote space ther-
mostat. When there is a call for space heating, the existing
remote space thermostat will energize the pump and the respec~-
tive zone valve to supply heating water to the water~to=-air
heat exchanger. When space temperature is satisfied the pump
and the zone valve will de-energize. If the solar portion of
the space heating system does not satisfy space heating require-
ments, the existing electric heating system will energize to
satisfy space heating requirements.
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II.

Test Procedures

A.

Solar Energy System

1.

The

The

1’

Solar Energy System Pump

a) Operate electrical switch manually to the "on" position.
The pump will energize.

b) Operate electrical switch manually to the "off" position.
The pump will de-energize.

c) Operate electrical switch manually to the "auto" position.
Place switch in this position for system operation.

Differential Controller

Test the operation of the differential controller by providing
temperature differentials across the gensors Ts., (at solar
collector) and Ts, (at Bolar Storage Tank). Whéen 10~ F set
temperature diffefential is achieved, the pump will energize.
When the temperature differential is 0° T the pump will de-
enertize,

Solar Loop

Maintain 30 psi (minimum) pressure in the Solar Loop.

Service Hot Water System

1.

The Service Hot Water Pump

a) Operate the electrical switch manually to the "on'" position.
The pump will energize.

b) Operate the electrical switch manually to the "off" position.
The pump will de-energize.

c) Operate the electrical switch manually to the "auto"
position. Place switch in this position for system
operation.

High Temperature Cut-O0ff Switch

Yest the operation of the High Temperature Cut-Off Switch by pro-
viding the set limit temperature to the sensing device., When
high limit tewmperature is achieved, the Service ot Water Pump
will de-energize. When the temperature is below set high limit,
the Pump will energize.
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' E. Space Heating System
1. The Heating Water Pump

| a) Operate the electrical switch manually to the "on"
l poslition. The pump will energize.

i b) Operate the electrical switch manually to the "off"
position. The pump will de-energize.

k ¢) Operate the electrical switch manually to the "auto"
t position. Place the switch in this position for system
J operation,

2, Existing Space Thermostat

Test operation of the Space Heating System by providing a call

for space heating., The heating water pump and the respective

zone valve will energize. When space temperature is achieved,
: the heating water pump and the respective zone valve will de-
energlze.

TII. Maintenance Procedure
A, Solar Collection System

The system operating pressure is 30 psi (minimum). If pressure
4 falls below set psi, de-energize system and repair leak(s).

1. If the leak(s) is in the solar collector panel, isolate the
? "sroup" of collector panels (6) from the system. Drain the
? group and repair the leak(s).

2., Isolate the heat exchanger at the Solar Storage Tank by closing
} the gate valves, Check for pressure loss in the closed loop.
If there is no loss of pressure within 6 hours, remove heat
exchanger and repair the leak(s).

i 3. Isolate the solar collector and the heat exchanger by closing
9 the gate valves. Check for a pressure drop in the closed loop
r piping. If there is a loss of pressure in 6 hours, repair

. leak(s) as required.

!

!

j

|

B. Service Hot Water System

The System operates off County water pressure 30 psi to 150 psi
| maximum.

i 1. If leak(s) occur in the system, isolate the system from the
cold water supply, drain the system to repair the leak(s).

2. During the repair of the system, open the by-pass valves to
supply cold water to the existing water heaters.
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3. Isolate the heating coil at the Solar Storage Tank by closing
g the gate valves. Check system for a pressure drop in the
service hot water recirculation loop. If there is no loss

: of pressure, remove the heating coil and repair the leak(s).

4. If the flufd level in the Solar Holding Tank increases, isolate
the heating coll. If the level does not increase over 6 hours,
remove the heating coil and repair leak(s).

C. Solar Space Heating System
The system operating pressure i1s 20 to 40 psi.

1. If the fluld level in the Solar flolding Tank falls below set
; level, close the cold water £ill valve, de~energlze the system
and check the fluid level over a 6 hour period. Isolate the
Solar Storage Tank and check the Fluld level. If the £luid
level decreases over a 6 ho:r period, drain the Solar Storage
Tank and vepalr the leak(s).

2, Check for leak(s) in the piping and the water-to-air heat

, exchangers after isolating the solar storage tank, by checking
i the pressure.

IV. Maintenance Checklist

A. Solar Collecting System

WF

-Check collectors and roof top pipes for visual signs of leak(s)
every 24 hours.,

) -Checlk percentage ol antifreeze in solution in closed loop

] prior to winter season. Replace every two years.

' ~Service pump bi-annually.

~Clean system strainer hi~annually.

? -Wash solar collector glazing every 3 months Lo eliminate dirt
and grit builld-up on the glazing.

~Check flashing at collector supports for cracks and leaks bi-

i annually.

-Check (and reset if necessary) circuit setters annually.

B, Service Hot Water System

% ~Service pump bi-annually.

{ . ~Clean system strainer bi~annually.

~Check operation of electrical service bi-annually.
~Drain and flush clean the heatiny coil annually.

C. Solar Space Heating System
~Check fluid level in the Solar Holding Tank every 24 hours.
i -Service pump and zone valves annually.

~Clean system strainer bi-annually.
~Reset (if necessary) fill valve bi-annually.
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D.

E.

G.

~Check operation of electiical service bi-annually,
-Drain and flush clean Solar Storage Tank and water -to-air heat
exchangers annually (during the non-heating season),

Check solar collector mount system avery 24 hours.

Touch-~up paing, as necessary, on collector mount system
annually,

Check all bolts and connections on collector mount system
bi-annually.

Spot check all systems after severe weather conditions.,
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ARLINGTON RACQUETBALL/HANDBALL CLUB
CONTROLS TOR THE NOT WATER SOLAR SYSTEM

Domestic Hot Water:

The domestic hot water feeds through heat exchanger in the tank as the
hot water is consumed, Thae P2 circulator pump will run continuously.
Tl control stat, will de-energize P2, when the loop temperature rises

above 1407 F. When the loop temperature falls, the system reverses,

Locker Room Heating:

DC2 temperature sensors are located, at 83, to monltor the hot watexr

tank temperature, and at S84, to monitor the Lemporature after water has
passed through the Q dot coll of the lockgr room's HVAC system. On a
call for heat, Rl contact closes (83 is 10° higher than 84), V2 opcns
and M2's motor triggers the switch to start P3. When the JifferenLial

temperature falls, the reverse occurs.

Lobby Unit Heat Operation:

On a ¢all for heat, R2 contact closes, T3, located in the tank, set

at 75° adjustable, opens V1 and the M1 motor end switech will energize

P3 pump. Hot water will be pumped to the heating water coil located

in the lobby unilt return. When the water temperature falls helow the

set point, the motor de-energizes,

Solar Loop Sequence of Operatdion:
DC1l, temperature sensors, S1 and §2, monitor the solar collector and
hot water storage tank Lemperatures. When S1 1s 6° (adjustable)
higher than $2, the DCL contact closes, allowing the solar pump, PL,
to start. With a fall in temperature, PL de-energizes.

Pressure Alarm:
When PS1 pressure control (30 1b adjustable) does not sense pressure
on starting of P1, by the DCLl controller, it energizes an alarm in-
dicating a loss of water in the solar loop.

Temperature Alarm:

When the hot water tank temperature rises up to 200° 1 (adjustable)
T2 energlzes an alarm indicating over temperature.
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Letter Codes

DC = Differential Controller

5 -~ Temperature Sensor

T = Tharmostat

R = Relay

P~ Pump

M = Valve Mtr.

VvV =~ Valves

PS5 =~ Pressure Switch

V1 -~ Lobby Unit Hot Water Valve , .

V2 = Locker Rooum Unit Hot Water Valve

ML - LoblLy Valve Mtr,

M2 = Locker Room Units valve Mtr.

T1 ~ Domestic Hot Water Stat, T 675

T2 ~ Tank Temp. Stat At Over ‘temp., T 678

T3 = Tank Temp, Stat, T 675
2
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The 3'x 7' liquid cooled Solector solar energy collector, with
internal manifolding and side, side/back or side/end connections
allows for a multi-panel array 10 be coupled in paraliel or parallel
series before returning 10 the main supply or retum branch s
results in fewer field connections and fewer PIPING accessones
while retaining a high installed net to gross ratio, approximately
88 percent. The intermal manifold liquid cooled Solector 18 avail
able with connection locations that allow s.de-by-side mou nting for
paraliel flow or end-toend mounting for series fiow. This Solector
configuration responds 1o the specific design requirements of
solar collector arrays for commercial, industrial, and institutional
bullding types by maximizing the amount of collectors able to be
placed onto the structure while minimizing the installed cost

FEATURES AND CONSTRUCTION:

Cover: Single glazing: lo-ron (ASG), % In. (32 cm) tempered,
edges swiped. Double glazing: lo-iron (AS.G), 2% inch (32 cm)
tempered, with weep holes. Total transmissivity: Single glazing,
89.1%, Double glazing, 79.3%. (ASG %" or %" no iron also
available )

Absorber Container: Sides, aluminum extrusion, rear aluminum
sheet 032 inches (058 cm) thickness, pop rivet in place

Alr Space Between Cover and Absorber: Approximately % 1o 1
inch depending upon glazing type

Gasketing Material: EPDM “U" gasket for glazing, closed cell
elastomer, compressible high temperature silicone seal for ab
sorber sheet

Weatherprooling: This module can be placed out in the weather
without need for further weatherproofing

Finish on Aluminum Sides of Container: Standard mill finish
anodized clear or baked black enamel (available at extra cost)
Dimensions of Surface-Mounted Module: Outside dimensions
overall: 352 inches (90.2 cm) wide x B4 inches (213.4 cm) long x
4 inches (10.2 cm) thick (add 1'% inch each end for optional
continuous mounting bracket). Effective absorber area = 1850
ft* (1.72m". Ratio of usable absorber area 1o total installed sur
face covered = 0.88. Glass area (aperture) = 18.88ft' (17577
Absorber: Copper sheet: 0010 inches thick (025 cm) (7
ounces). Selective black: minimum absorptivity, B& 92, nax
iImum emissivity, 1535 Manufactured by Enthone, Incorpo

rated, guaranteed durable to 40C *F (305 °C). (Black chrome: absor
Copper tubes %" Ug 4

inches ( cm)on center, L-type copper. Tube pattern: grid Bond
between tube and sheet: high temparature solder, 270° wrap
Manifolds: 1 inch type M copper. Tube connections to manifold
brazing alloy. Connection to external piping: 1inch type M copper
tube. Manifoldtubes pressure tested before leaving factory to 15
atm; recommended 125 psig (8.5 atm) working pressure
Insulation Behind Absorber: 5 in (1.25 cm) thick glass fiber
(compressed) over 1.0 inch (25 cm) thick foil-faced isocyanu
rate, R = 100, (glass fiber, 1.2 Ibs/ft’ density)

Method of Anchoring: Keyway integral to collector frame con-
tinuous along perimeter of frame designed to accept “L" or "U"
clips with predrilled %" diameter hole for bolt mounting to roof or
frame. Optional 1% inch (3.2 cm) mounting leg integral with top
and bottom of frame; four %" (.95 cm) diameter holes predrilled
Capability of through bolt anywhere along its length

Weight Per Module: 123 pounds (558 kg), filled; 120 pounds
(54.4 k), empty (standard 3' x 7' unit). Add 27 pounds (12.2 kg)
for double glazed unit. The liquid in the solector is equal to 0.48
gallons (1.82 liters).

Recommended Flow Rate Through Collector: 28 Ibs/ft'/fr (1
gpm) (083 I/sec) per collector

Collector Coolant: Coolant should be Sunsol 60, made by Sun
works Or equivalent. In areas where regular tap water is used as a
coolant, it is important that the pH be controlled between 6.5
and 8, and the Ca. Mg. count should be below 50 ppm

Warranty: Five year material workmanship warranty on all parts
effective from date of installation. See your local Sunworks rep-
resentative for further details
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SUNSOL 60

Sunsol 60 is a non-toxic, non-flammable heat Sunsol 60 can be used as is, undiluted. It will
transfer media for solar collectors. It contains protect the installation against freezing 1o
special corrosion inhibitors that will protect atemperature of -55°Fahrenheit. For areas
the life of the copper and steel componentsof  where the minimum winter temperature is
solar heating installations higher, water may be added following the

Of f Table
Sunsol 60 also contains a certified non-toxic instructions of Table |

dye for easy identification of leaks that may
occurin the system

TABLE |

- e e————e , —
[ Minimum |' ! | Final |
| Temperature | Sunsol60 | Water l Solution
P ; l ' Volume
he——— e % e — f e —
55°F | 5gal | 5 gal
! -40°] J 5gal 0.5 gal J 5.5 gal
-20°F : 5gal 1 gal || 6 gal
e S N E———— ——— .
' 0°F 5 gal 1.75gal | 6.75 gal
e § Il
: 10°F 5gal 5 gal ' 10 gal
s — . f SS——
20°1 5 gal 10 gal 15 gal
SR W, ¢ NS T Wi
i
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SPECIFICATIONS

SPECIFIC GRAVITY:

VISCOSITY: 0°C
20°C
40°(

SURFACE TENSION: 5°C

VAPOR PRESSURE: 20«

SPECIFIC HEAT: 25°C
50°C

70°C .

BOILING POINT: 1000 mm

760 mm . .
300 mm .

FLASH POINT: NONE

TOXICITY:

Our recommendations are made in good faith
and are based on our skill and experience.
However, since the conditions of use of these
products are beyond our control, this
information is given on the express condition

8.7 Ibs/gallon

40 cps
10cps

40ps .

42 5dyvnes/cm

12mm  Hg

808
833
857
116°C . 240°F
109°C. .. ... .. .. 228°F
| © i R 180°F

Non-toxic; contains no hazardous ingredients

and agreement that Enthone, Inc.. will not
be liable to any person by reason thereof.
Nothing herein shall be deemed to be a
recommendation to use any product in
violation of any existing patent rights.

Available in 5 and 55 gal. containers.
See vour Sunworks Representative for pricing and shipping.
Manufactured by Enthone, Inc.
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. Bench Mark
Measure "X" to the nearest q:

116"

¢) Clean 4 - 2" pleces of 1"
type M Copper Tubing with Va
emery cloth, Place a mark Xt
with tube cutter 1/4" in ' '
from the end of the tube,

See Fig. 3, '- Figure 5
e B 1) Use needle nose pliers or similar
T'Dia.Type '™’ Tubing tool to move connector nipple into

(S s

m) Repeat for all other connections

n) Solder connections with 95/5 tin
antimony,

0) Cheek for leaks by pressurizing
d) Cut the connecting male systen, ‘

couplings in the middle with
a thin hack saw blade, Avold
Damage to the Swedpes,

e) Remove collector "B" from the

array. NOI'E:
f) Remove stubs from collectors A frencrous quanity of flux paste on
"A", "B" and "C" and any the connecting nipple and in the
solder remuininge in the swodires will pormit the nipple to
swedyes. linery cloth or wire slide Into position casily., A
brush 15 helprul, . channcl-lock plier my be used in-
stead of necdle point, pliers,
r)  Apply flux to all Lwedpes . : -




REPLACING A SOLECTOR MODULE

1) Collectors at the ends of an
array can be eaclly removed,

Removal from the other loen-
tlons can be acconplished as
follows:

a) Assune Solector "I 15 to
be rcnoved, Sce Pig. 1,

1"Dia.Npple Typ. 4 pls/

H
AllB||C

Figure 1

b) Accurately measuwre the
distance betwoen the
swedres., (The lenrth of
the cxpesed connecting
nipple) See Fig, 2.

Measure X' 10 the nearest 1/16"

S
r
1

'

'

'

1

]

'

'

h)

K)

Cut the U pleces of Type M Libin:
172" lorgrer than the measurcnent
"X". Ihe 10" beneh rork 1s in-
cluded In the overall dimension
(1/2" plus "x",)

Incert the four (4) mule couplin:
nipples into the cwedres of
collector "3" untl) they stop.
See Pig, 4. o X —3d

Bench Marn

Figure 4

Example: Aszcume "A" = 1/4"
. Add /2" .
Hipple 17, = 3707
Nipple sheun in step: o positicn,

Carelully place eolleztor "i" irtc
position, lots thore is only 1/2"
£Aap betweoen end ¢f hender swed~:
and edge of nirpl2, Jee Flg. .

Alipn swedye of adiasent ccllecier
with coupling niprnie and slide
nipple into swedze until tench mard
is iIn alipgnment with edge of swedre,
See Fig. 5.




Sequence of Jperation

Citizens Mutual Savines & Loan

Solar Storage Summer

I” ambient temperature within solar collector 1s less than 100°, valve
V-1 is opgn to storage tank "W"., If Solar collector temperature is
above 100" then valve position is determined by Delta Temnerature
controller. If temperature difference between sensors {f less than
20° the diverting valve V-1 is open to storage tank "W".

Solar Storage Winter

If storage tank "W" temperature is 195° or greater the diverting valve
V-2 will position to allow water to g0 into storage tank "C"., Outdoor
thermostat will position diverting valve to allow water to go into
atorage tank "C" anytime outdoor temperature is below 60°,

Heat Dissipation

Anytime storage tank "W" temperature T-2 is 200° or greater, then div-
erting valve V-3 will cpen to allow flow through heat dissipation hea*
e-changer, and will start condenser water pump. Interlock will prevent
operation of absorption units and water-to-air heat pumps if storage
tank "W" temperature is 200° T-2 or greater.

Domestic Water Heating

Sensor in water leaving heat exchanger HE-2 will position (modulate)
mixing valve V-5 to maintain set point of 120°, Set electric element
thermostat in domestic electric water heater at 1150,

Solar Pumps FS, P6, P7

If Lobient temperature within solar collector is 100° or greater then
all solar pumps will be started through time delay relay. Time delay
relav is set for 15 minutes to prevent short cycle. Delta temperature
controller through sensors in solar water and hot water hestinn water
i will cause solar pumps (3) to stop if solar water 1s not 5° or more
higher than H.W. heating water. On a call for coolinp, P.E. switch
N will cause solar pumps P6 and P7 to stop. If solar water temperature
rises to 207° then solar pump 86 will restart and a continued rise in
solar water temperature to 210~ will cause solar pump P7 to restart.

Hot Water Heating Pump i1s started by auxiliary contacts in solar pump
P5 starter or by temperature controller 1in storage tank "W" set at
,60° if the supply fan is running and there is a call for heating or
cooling.

Space heating and cooling - Heating and cooling control functions for
each of the 5 zones are initiated from the respective space thermosta“
for each zone. The control functions for each zone space thermostat
shall be identical as herein described and as indicated in the dia-
grams. The 7-day program time clock shall provide "night" setback for
nights and weekend days for selected days and selected hours as dir-
ected.

. A-6
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The Rus® Constr iction Co., Inc.

OPERATION AND MAINTEL’I.CE OF SUNWO3?KS SOLAR COLLECIORS

1.

2.

3.

L.

5.

Tho collectors should he seasonally washed with water to remove any thin
film of dirt from tha plass coverplate., It may be necessary to do this
only two or three timas a year, as rain also accomplishes this purpose.
If inspection deternines that dirt accumulates more than expected and
does not como off with hose spray it may be required to lay a long ladarr
vertically over the cnllector frames and clear the glass with water and

a non-snapy ammonin mixture, such as a glass cleaning fluid.

Once a year a small amount of the solar loop fluid should be drawn off and
analyzed for its FH content. It should be maintained between 5.5 and 8 ih.
It may be necessary to replace the non-freeze solution every three years.
The Sunsol 60 non-freaze solution is basically a propylere glycol that s
non toxic. This solution has non corrosion additives that inhibit the
corrosion that may oceur from piping. 7he strength of the solution is
designed for protection against freezing to -20 F.

Sheuld it be necessary to replace a collector due to some unforseen domage,
the attached sheet gives the installation instructions.

A list of parts can be obtained from the mechanical installer or the local
Sunworks repersentatives.

A specification s heat on the collector and on the Sunsol=60 non-frecze
solution is attached.

6. The special Department of Enerpy Warranty on solar eccllnctors for this

I

installation will be furnished within the next two weeks,
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Honeywell

THET675 AND T678 TEMPERATURE CON
TROLLERS REGULATE THE TEMPERA
FTURE OF AIR OR LIQUIDS IN DUCTS,
PIPES, TANKS, AND BOILERS. TYPICAL
USES INCLUDE CONTROL OF DAMPERS
AND VALVES IN HEATING, COOLING,
OR HEATING-COOLING SYSTEMS

O T675A has 1 single-pole, double-throw
(spdt) switch that breaks R-B and makes R-W
at the set point on a temperature rise

0 T675B Manual Reset Low Limit has )
single-pole, single-throw (spst) switch that
t-eaks at the set point on a temperature fall,
and requires manual resetting

T678A has 2 single pole, double-throw
(spdt) switches that operate in sequence. The
right switch breaks R-B and makes R-W at the
set point on a temperature rise. The left switch
breaks R-B and makes R W if the temperature
continues to rise through the interstage
differential

0 T675A models available with an adjustable

differential

) T675A and T678A have set point adjust
ment knob on front of case

0 Capillary tubing allows remote mounting of
sensing element, models available with various
J

lengths

0 T675A and T678A models available with a
fast-response sensing element

0O Controller can be mounted in any position

O Mounting accessories available for all
applications

0 Ambient temperature compensated

O Insert supplied with TRADELINE models
replaces set point knob to discourage

tampering
GS. Form No
REV, 10-80 60-2200-6

[EMPERATURE
GONTROLLERS

Tepe,

Energy Products Center -
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' SPECIFICATIONS

IMPORTANT
THE SPECIFICATIONS GIVEN IN THIS PUBLICATION DO NOT INCLUDE NORMAL MANUFACTURING TOLERANCES,
THEREFORE, THIS UNIT MAY NOT MATCH THE LISTED SPECIFICATIONS EXACTLY ALSO, THISPRODUCT IS TESTED
AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS, AND SOME MINOR DIFFERENCES IN PERFOR.
MANCE CAN BE EXPECTED IF THOSE CONDITIONS ARE CHANGED.

TRADELINE MODELS

TRADELINE models are selected and packaged to provide ease of stocking, ease of handling, and maximum
replacement value. TRADELINE model specifications are the same as those of standard models except as noted
below.

TRADELINE MODELS AVAILABLE: TRADELINE FEATURES
® All TRADELINE Models include tamper-resist.
} ing insert and 107324A Capillary Moider,
T675A and T678A Temperature Controllers-see (Models with fast-response sensing element in.

1t INE models available. clude 131524A Capillary Hclder,)
TR I TRADELNS etk & ® TRADELINE models of T675A, T678A sup

plied with impact-resistant Norel covers.

CAPILLARY: 5 ft [1.5 m) long, copper (except 1 ® TRADELINE pack with cross reference and
T675A model with a 20 ft [6.1 m) capillary). special instruction sheet
TABLE |-TRADELINE NOP‘EL_S‘AV.ALLQ_B»E_ a =
OPERATING T maximum
TEMPERATURE SAFE BULB
SR i ___RANGE (SCALE RANGE) | TEMPERATURE
L a— . g F 1 € | F 1l €
Adjustable 3 F to 10 F 0 |_¢_,_1_o_oa.b | 18w+ 38 | 125 | 82
Tersa * | (17Crw56C) T 16010260 | 71t 127 | 280 | 138
(1 spdt Adjusiable 36 F 10 12 F 2 ‘1
switch) picnizg | WwiW | Be W 7?°+~:3___
Fixed s 1F[06C | 010100 | iBio+ 38 | 126 | 82
T Each switeh: ]' T I
Fixedat3F (1.7C) ' A
Interstage: 0 10 100? ‘18Bto+ 38 l 125 52
gt (1.7Ct056C) | o
nees) | E9CH switch: ‘ ., T T
- Fixed at 3.6 F (2.0 C)
Interstage: 6510 1759 1310 79 200 93
Adj. 36Fto12F
Sl [20Ct0 6.7 C) T -

ATRADELINE model also available with a fast-response sensing clcn;;m—, includmg.a 131524-/\ Capdla; Holder.
DTRADELINE model also available with a 20 ft [6.1 m) copper capillary.

ORDERING INFORMATION

WHEN PURCHASING REPLACEMENT AND MODERM'ZATION PRODUCTS FROM YOUR TRADELINE
WHOLESALER CR YOUR DISTRIBUTOR, REFER TO Ti4E TRADELINE CATALOG OR PRICE SHEETS FOR

COMPLETE ORDERING NUMBER, OR SPECIFY — 4. Capillary length and material.
1. Order number; specify TRADELINE model, 5. Fixed or adjustable differential on a T6E75A.
if desired. 6. Differential range on adjustable T675A and
2. Operating temperature range (scale range). T678A models,
3. Standard sensing bulb or fast-response sensing 7. Replacement parts, if desired.
element (if available). 8. Accessories, if desired.

IF YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR
PRODUCTS OR SERVICES, PLEASE WRITE OR PHONE:

1. YOUR LOCAL HONEYWELL RESIDENTIAL SALES OFFICE (CHECK WHITE PAGES OF YOUR PHONE DIRECTORY).
| 2. RESIDENTIAL GROUP CUSTOMER SERVICE

HONEYWELL INC,, 1885 DOUGLAS DRIVE NORTH
MINNEAPOLIS, MINNESOTA 55422 (612) 542.7500

I (IN CANADA-HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO)
INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD.




STANDARD MODELS

MODELS (also refer to Table 11) switching to break a circuit on a temperature fall,
THTOA Temperature Controller spdt switching to must be manually reset
make or break a cirguit on a temperature change, T678A Temperature Controller-2 spdt switches
fast response modolq%peuu approxamately 4 umes operate 2 independent circuits in sequerce, fast
faster than standard models response models operate approximately 4 times
T6758 Low Limit Temperature Controller - spst faster than standard models

TABLE I1-STANDARD MODELS AVAILABLE

Baa OPERATING MAXIMUM
MOD ACTING DIFFERENTIAL® TEMPERATURS RANGE SAFE BULS
EL CTIN (SCALE RANGE )€ TEMPERATURE
SWITCHES S — [EMPERATUF
) F - c F I c
“"'3“;":"“"0 : 010100 | 1810+ 38| 128 | &2
. J
1.7 10 6.6 w”usq'n_c, ??9‘_ “7.' to 127 _ 21?0 l 138
: p— [ Adjustable l
T675A - ; 36F1012F 5510 175 1310 79 | 200 | 3
. ; [20106.7C) o |
- " 010100 1810+ 38 | 126 | &2
| ";'l‘o'; o 55101759 | 1310 79| 200 | 03
1 f 160 10 260 Miw 127 | 280 | 138
——— - ——— - - - »vﬂr—.< - ’ -
T6758 :)::‘ [ Manual reset 3010 50° o+ 10 126 | 652
| | ‘
| T Each switch | [ [ I o
| i AP 010 100 1810+ 38 | 126 | 52
‘ Interstage B | | 1 B
! Adjustable |
' arnn’ 160 10 260 7w 127 | 280 | 138
. two | [1.7Cw0 56C)
T678A spdt A Fact; sw'.lch B R | ST R Sy |
| 1
| Fined st 3.6 F (2.0 C) 010 100 1810+ 38| 125 | 62
! Interstage ! [ ‘
| Adjustable T By e —— T AI o
; ‘ 36F1012F ! | o
| | 20C1067C] | 5510175 1310 79| 200 | 93

BAIl ditferentials are subtractive except lor the T675B (which has manual reset) and the interstage differential
on T678A models.

bTemperature should rise 10 F (6.6 C) above the set point before resetting

CCelsius scalep! *us available. See Accessories

IModel available with a fast-response sensing element, including a 131524A Capillary Holder,

€Factory set and locked at 37 F [3C) .

! Sensing element is a 12 ft (3.7 m) averaging element on the end of = 10 ft [3.0 m) copper capillary.

ELECTRICAL RATINGS: ADJUSTMENTS:
T675A models with adjustable differential and T678A: Set Point (Operating Temperature):
120 Vac | 240 Vac| 277 Vac T675A and T678A - adjustment knob on dial on
Full Load 8.0 51| 42 on front of controller.
Locked Rotor 48.0 30.6 252 T675B- screwdriver slot in center of dial (cover
Pilot Du!y 125 VA [125 VA (125 VA must be ..mov.d)_
1'675A m“.“ mth flx.d dlf'.’.nti‘l‘ 125 VA at Diffennw (cov" must be '.mom):
120/208/240/277 Vac.
T675B-125 VA pilot duty up to 277 Vac. T675A models with adjustable differential -adjust-
T678A -maximum connected load = 2000 VA. ment dial on snap acting switch.
OPERATING TEMPERATURE RANGE (SCALE T678A interstage differential-star wheel on left
RANGE): See Table I1. side of chassis.
DIFFERENTIAL: See Table 11. (continued on page 4)

60.2200-5
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MAXIMUM SAFE BULB TEMPERATURE See Table I1.

TEMPERATURE SENSING ELEMENT Standard ele
ment s a liquidfilled, remote bulb Some models
are available with a fast-response, liquid-filled, coiled
capillary element which ieduces response time to
approximately 1/4 that of the standard bulb.

SENSING BULB SIZE.

Length -4.3/16 in. [106.4 mm );

Diameter -1/2in. (127 mm |,

MAXIMUM SENSING BULB PRESSURE 50 psi 15447
kPa) for direct immersion.

CAPILLARY LENGTH AND MATERIAL:

T675A and T678A standard models-5 ft [1.5 m)
copper, or 20 {1 [ 6.1 m | copper, monel, or stainless
steel.

T675A and T678A fast-response models -5 ft [1.5m)
copper capillary with a coiled sensing element on
the end; sensing element is coiled 1/8 in (3.2
mm | tubing, 1-1/2 in. [38.1 mm ) diameter x 5 in.
[127 mm) long The coil may be stretched 1o
approximately 10 in. | 254 mm |

TE75B-10 ft (3.0 m) copper.

CAPILLARY HOLDER: 107324A included with
TR..DELINE models (except fast-response models)
131524A included with all fast-response models.

WIRING KNOCKOUTS Two, 7/8 in [222 mm)
diameter knockouts for 1/2 in. conduit (1 in the
top and 1 in the bottom).

CONTROLLER MOUNTING: Any position; 3 screws
through slotted holes in back of case (Fig. 1)

SENSING BULB MOUNTING:

In air ducts - capillary holder (Figs 2 and 3).

In boilers or storage tanks -immersion well (Fig. 4)
or capillary compression fitting (Fig 5)

DIMENSIONS: See Fig. 1

APPROVALS
UNDERWRITERS LABORATORIES INC LISTED

T675A and T678A-File No E4436, Vol 4;
Guide No. XAPX

T675B- File No. SA48]1, Vol
SDFY.

CANADIAN STANDARDS ASSOCIATION CERTI.
FIED (120 V, 240 V, and some 208 V models
only): T675A and T678A-File No LR1620,
Guide No. 400.E.0.

REPLACEMENT PART:

1. 131524A Capillary Holder, for mounting a fast
reponse sensing element in an air duct.

ACCESSORIES:

1. 107324A Capillary Holder - for mounting a sensing
bulb in an air duct; 83/8in. [212.7 mm | long.

2. 311266D Duct Bulb Holder.

3 Immersion Well Assembly-to protect sensing
bulb from mechanical or chemical damage when mount-
ing (2 a boiler or storage tank; copper; 4.3/4 in [120.7
mm | insertion length; includes 112721 Tube Clip for
clamping capillary tube to immersion well -

~112622AA, 1/2:14 NPT external threads on spud.
~112630AA, 3/4-14 NPT external threads on spud.

4. Capillary Compression Fitting-to provide seal-off
when mounting sensing bulb directly in a boiler or
storage tank brass; 5/8 in. [15.9 mm) thread length -

3, Guide No.

104484A, 1/2. 14 NPT external threads on spud
1044848, 3/4 14 NPT external threads on spud
5 105900 T strap-for clamping sensing bulb 1o &
pipe or similar mount.
6. 7640HY Bag Assembly - with standoff bracket for
mounting the controller to an insulated duct
7. Q615A Splash proof Enclosure
8. 34886A Sun Shield.
9. 801534 Calibration Wrench
10. 194899 Tamper resisting Insert Button to conceal
set point
11, Celsius Salesplates for T675
~194486D minus 15 C to plus 35 C replaces O F
to 100 F scaleplate.
~194486H: 15 C to 75 C replaces 55 F 10 175 F
scaleplate
~194486F: 75 C 10 125 C replaces 160 F to 260 F
scaleplate.
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FIG. 1-DIMENSIONS OF THE T676 AND T678
TEMPERATURE CONTROLLER, IN in. [mm
IN BRACKETS],




INSTALLATION |

WHEN INSTALLING THIS PRODUCT ..

l. Read these instructions carefully  Failure »
follow them could damage the product or cause a
hazardous condition

2. Check the ratings given in the instructions and on
the product to make sure the product is suitable for your
application

3. Installer must be a trained, experienced service
technician

4. After installation is complete, check out product
operation as provided in these instructions

1 v A A ey VN o R
e N CAUTION P S A
Disconnect power supply before beginning instal.

lation to prevent electrical shock and equipment
damage.

LOCATION AND MOUNTING

The controller may be installed in any convenient
position. Mount it with 3 screwrs through the slotted
holes in the back of the case (Fig. 1). Be sure to consider
the length of the capillary before mounting the controller

Install the sensing element where it is exposed to the
average temperature of the controlled medium The
sensing bulb may be directly immersed or mounted in a
well. T675A or T678A fast response models must use
the capillary holder furnished with the device (Fig. 2)
The remote sensing bulb of standard models should be
held in place with a capillary holder. immersion well, or
compression fitting (Figs. 3.5). Sharp bends or kinks in
the capillary tubing affect the efficiency of the control
ler and must be avoided. Excess capillary should be
verefully coiled and left directly beneath the controller

NOTE: When pressure fittings are used in areas of vibra
tion, such as pipe lines, the bulb must be adequately
supported
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FIG. 2-MOUNTING A FAST-RESPONSE ELEMENT
IN AN AIR DUCT,
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FIG. 3-MOUNTING THE SENSING BULB AND CAP-
ILLARY HOLDER IN AN AIR DUCT.
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FIG. 4-MOUNTING THE SENSING BULB IN AN
IMMERSION WELL.
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FIG. 5-MOUNTING THE SENSING BULE USING A
CAPILLARY COMPRESSION FITTING.

WIRING

Disconnect the power supply before making wiring
connections to prevent electrical shock and equipment
damage All wiring must comply with applicable electrical
codes, ordinances, and regulations. If using the controller
with a flame safeguard control, use moisture resistant
No. 14 wire suitable for at least 167 F |75 C| for a
pnmary control (such as an RA890), or for at least
194 F |90 C| for a programming control (such as an
R4140). For high temperature installations, use moisture
resistant No. 14 wire selected for a temperature rating
above the maximum operating temperature.

Two knockouts for 1/2 in conduit are provided
one in the top and one in the bottom of the case Fol.
low the wiring instructions furnished with the heating
or cooling system. Fig 6 shows the switching action

'l —‘1
. ! "
st | nise
" f ~w
'\ %
42 We FON
o] )
FALL FAaLL
- (W)
tom i com
"‘, YET0A MAS 2 srpY SWITCMES THAY OF RATL N MOGuENnce
LEFTY Switem OPEMATES AT A biGHER TEMPERATURE THan
THE RIGHY SWiTCm
/'\ SWITCHES BT An » T AND MAKE R TO wON TEMPERA
TURL RISt miGmrY SWITEr MAKES B TOw HiRgY aae

FIG. 6-T678A SWITCHING. T675A HAS ONE spdt
SWITCH, T675B MAS ONE spst SWITCH
(opens on temp. fall),
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| OPERATION

T675A

As the temperature of the controlled medium falls
pelow the set point less differential, the T675A switch
makes terminals R to B and energizes a normally closed
solenoid valve to provide heat. In cooling applications,
the T675A makes terminals R to W as the temperature
rises above the set point, energizing cooling equipment
Fig. 7 shows the operation of the T675A. Fig. 8 shows
the location of the adjustment dial on models with an
adjustable differential

T675A OPERATION

SET POINT
(ADJUSTABLE)

AW MAKES
RBBREAKS
A he o
SWITCH DIFFERENTIAL
(ADJUSTABLE FROM APPROXI.
MATELY JTO 1O DEGREES F
1L.L7TOS6 DEGREES C) ON
TANDARD MODELS, OR FROM
JSTO 2 DEGREES F (2070
GTDECREESC)ONSSTO 1 /S P
(1370 79C) MODELS)

JTTI*I'I!I-D

TEMPERATURE
RISE

RWBREAKS

RBMAKES
ON FALL

Lefefogefegegefefefe]

e

A
1y MODELS ALSO AVAILABLE WITH A FIXED DIFFERENTIAL OF

APPROXIMATELY | DEGREE F (06 DEGREEC).
141eA

FIG. 7-OPERATION OF THE T675A.

TERMINAL SCREWS ()

V-NOTCH

TEI5A DIFFERENTIAL
rerse ADJUSTMENT DIAL

FIG. 8-LOCATION OF THE ADJUSTMENT DIAL
ON T675A MODELS WITH AN ADJUSTABLE
DIFFERENTIAL.

FREEZE UP PROTECTION

When using the T675A (auto recycling) for freeze-up
protection, the recommended set point is 38 F [3.3 C]
plus the switch differential,

Example: Set point of 38 F [3.3C) plus 1 F [0.6 C)
(fixed differential model) equals an actual set point
of 39F [3.9C).

Example: Set point of 38 F [3.3C) plus 3 F (1.7 C)
(adjustable differential model) equals an actual set
pointof 41 F [5C).

This provides an adequate safety factor for freeze-up

protection,

NOTE: The T675B is a manual reset device specifically
designed for freeze up protection.

T6758

Used as a low limit controller, the T675B interrupts
the operation of equipment if the temperature of the
controlled medium falls below the set point. The device
is reset manually after a rise in temperature of approxi-
mately 10 F [5.6 C]; push in the manual reset button on
the front of the case. The operation of the T675B is
shown graphically in Fig. 9.

~ 16758 OPERATION
.
=]
-
= MANUALLY RESET
el TO MAKE CONTACTS
TEMPERATURE |-
RISE
- RESET DIFFERENTIAL
10 DEGREES F
156 DEGREES C)
MAXIMUM
SET POINT et I
(FACTORY su‘;—: CONTACTS BREAK
AND LOCKED [— ON FALL
AT F3C) I
ot
“Inore
THE TEMPERATURE OF THE CONTROLLED
MEDIUM MUST DRIFT UPWARDS THROUGH
THE RESET DIFFERENTIAL BEFORE THE
SWITCH CAN BE MANUALLY RESET.
ALAR T Y

FIG. 9-OPERATION OF THE T6758.

T678A

When the temperature at the sensing element rises
above the set point of the controller, the switch on the
right makes R-W. Should the temperature continue to
rise through the preselected interstage differential of
the controller, the switch on the left will make R-W.

Conversely, on a temperature fall, the switch on the
left makes R-B, providing first step switching. If the
temperature continues to fall, the switch on the right
makes R-B to provide sequencing of equipment.




T678A OPERATION

=
L I p———— T T T - NE——
£ [ . MAKE W
M » — witim ON WISt
.!:: FRATURE L DirrenEnTiAL
= A
= 3
— Y ©- S—— Ty
— MAKE NS INTERSTAGE
— ON FALL DIFFERENTIAL
= %
b— L
—
—
SEY POINY i P e ——— YV [ PE———
— MAKE Row
(ADIUSTABLE) =1 miGMY SwitTem ON RISE
b—d DIFFERENTIAL
= 4
-u-- B e e wBREAR AW
- MAKE BB
— O FALL
=

O

A\
AN DIFFERENCE BETWEEN THl TEMPERATURES AT wHilm THE 2 SwiTOMES

L L ADJUSTARLE FROM I TO IF |1 7TO 84 C) ONSTANDARD
MODILS OF FROMDIGTO 127 I ROTORICIONSSTO IS F 1D YO
80| MODELS

A
‘)‘ 2900 SWITEMES OPLRATE INSEQUENCE EACH SWITEHM DIFFERENTIAL
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FIG. 10-OPERATION OF THE T678A.

The T678A Temperature Controller has an adjustable
interstage differential. The set point adjustment knob
determines the temperature at which the right switch
operates. The left switch can be adjusted to operzte
from3FtolOF[1.7Ct056C) (or36Fw012F
|20 C to 6.7 C] on some models) above the point of
operation of the right switch. An illustration depicting
the operation of the T678A is shown in Fig. 10. The
interstage differential is adjusted by turning the star
wheel with a narrow screwdriver inserted into the
rectangular hole in the chassis (Fig. 11).

STAR WHEEL
(INTERSTAGE
DIFFFRENTIAL
ADIUSTMENT)

FIG. 11-INTERSTAGE DIFFERENTIAL ADJUST.
MENT ON A T6E78A,

CALIBRATION AND CHECKOUT

All controllers are carefully tested and calibrated at
the factory under controlled conditions. If the controller
is not operating at a temperature corresponding to the
scale setting and differential setting, check to see that
the sensing bulb senses the average temperature of the
medium controlled. If the temperature of the controlled
medium is changing rapidly, the differential will appear
wider than its setting.

For calibration, an accurate temperature reading of
the controlled medium must be taken. Place an accurate
thermometer near the sensing bulb, or refer to a ther-
mometer that has been installed as part of the system. If
the sensing bulb is installed in an inaccessible area, or if
the controlled medium is unstable, the bulb should be
removed and placed in a controlled bath for accurate
calibration.

T675A

These controllers are calibrated so that the dial setting,
indicated by the pointer on the adjustment knob, is the
point at which the R-W switch contacts make on a tem-
perature rise. Measure the temperature at the bulb.
Rotate the adjustment knob counterclockwise "~ \
from the top of the scale, simulating a temperature rise,
until the R-W switch contacts make. Note the dial
reading. If it differs from the bulb temperature, calibrate
the dial as follows:

1. Determine the number of degrees difference be-
tween the bulb temperature and the dial reading at which
the R-W switch contacts make.

2. Remove the adjustment knob and slip the fingers
of the calibration wrench (accessory, Part No. 801534)

into the slots of the dial. Rotate the dial until the fingers
of the wrench drop into the slots of the calibration nut
under the dial. Note the dial indication at this point.
Turn the dial and the calibration nut up or down scale
the number of degrees that the bulb temperature differs
from the point at which the contacts make (determined
in step 1). For example, move the dial from 45 to 65
if the dial reading in step 1 was 45 degrees and the bulb
temperature was 65 degrees.

3. Check the calibration adjustment by moving the
adjustment knob up and down the scale while listening
for the contacts to make and break. If the dial is still
out of calibration, repeat the calibration procedure.

T6758B

NOTE: The cover must be removed to see the dial. All
T675B models have been factory-set and locked at
37F(3C].

These controllers are calibrated so that the dial
setting, indicated by the fixed pointer at the top of the
dial, is the point at which the switch contacts break on
temperature fall.

Measure the temperature at the bulb. Remove the
cover of the conroller. Loosen the locking screw. Insert
a screwdriver in the slot in the center of the dial. Start
with the dial at the bottom of the scale, and rotate the
dial counterclockwise "\ to simulate a temperature
fall until the switch contacts break. Note the dial reading.
If it differs from the bulb temperature, follow the cali-
bration procedure outlined for the T675A. Tighten the
locking screw and replace the cover.

60-2200-5
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series P80
PRESSURE CONTROLS
(Floating and Proportional)
APPLICATION

For accurate control of steam and liquid pressures in
heating, air conditioning and industrial process appli-
cations, Normally used to ition Penn Series M80,
M81 Motor Actuators for the control of air dampers,
valves and similar devices.

FEATURES

1. Heavy duty enclosure which is splash-proof and dust-
tight is entirely suitable for industrial installations
as well as for outdoor mounting.

2. Adjustable throttling range standard on all controls.
This feature enables “on the job" selection of the
right throttling range to provide for stable control
and minimum control point variation.

3. Front viewing control point and throttling range
scales simplify setting and checking of these vital
factors.

4. Large coded screw type terminals accessible from
front of control for easier installation.

GENERAL DESCRIPTION

On these pressure controllers a pressure increase pro-
duces a positive pressure on the sensitive bellows at the
instrument case. The bellows in turn directly positions
precision potentiometers or floating contacts within the
instrument through a knife-edge pivot mechanism.

Type PSOBAA Pressure Controls incorporate a single-
pole, double-throw non-snap acting switch action for
floating control of a reversible (Series M81) Motor
Actuator, This series of controls should be used only
on applications where the rate of pressure change is
very slow or where very small changes in Motor Actu-

PRESSURE LTV iNG v-au-:.m

Tt

PRI SURG
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Fig. 2 = Interior view of Series PBO Pressure Control,

Fig. 1 — Fxterior view of Series PBO Pressure Control

ator position result in almost immediate correctiors
in the controlled pressure. The use of this scries of
controls on applications which do not meet these re-
quirements will normally result in unstable control and
wide pressure variations.

Type PBOABA Pressure Controls incorporate a precision-
wound potentiometer that is positioned in direct relation
to the pressure variations which occur. The potentio-
meter thus produces a variable voltage signal which is
indicative of the sensed pressure. The signal is used to
directly position a Scries M80 Motor Actuator which
provides pressure correction by operation of dampers,
valves, etc. Common usage has the variable voltage
signal positioning a voltage scnsitive relay located with-
in the Motor Actuator, The relay in turn runs the motor
in either of two directions to correct for the pressure
variations. A built-in Motor Actuator potentiometer,
which is positioned in dircct relation to the actuator
movement, produces a voltage signal in direct opposition
to the signal from the pressure controller and thus will
rebalance the control relay and cause the Motor Actu-
ator to stop before a pressure change has actually
occured. This aniicipating action, commonly referred
to as proportional control, minimizes pressure over
and under shoots as well as assuring Motor Actuator
stability.

Type PROACA Pressure Controls are similar to the
Type PBOABA except they have two potentiometers
operating simultaneously. These controls are used when
two Scries M8B0 Motor Actuators are to be positioned
together. A typical application would be the control of
actuators positioning a large air damper on an air-
cooled condenser.

3583 B (P80)
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MISCELLANEOUS SPECIFICATIONS

Electrical Rating: Type PROBAA — 2.0 Amps. at 24 V.
A.C. only. All others low voltage, A.C. only and use
135 ohm, two watt potentiometers as standard.

Throttling Range: Adjustallc Minimum dependent on
scale range. Refer to Specification Table for complete
information.

Pressure Element: Brass with 14”7 NPT male fitting
except, 30 to 500 psig range has a 36" capillary tube
with 14" flare nut; 3 to 20 psig range has a 14" MPT
fitting.

Finish: Gray baked enamel.

Scale Range: Refer to Specification Table for complete
information.

OPTIONAL CONSTRUCTIONS

Pressure controls are available on special order with

any of the following variations:

1. Capillary type elements with 6 feet of copper capil-
lary and a 14" flare connector.

2. Stainless steel elements for corrosive gases and fluids
(available in 20” Hg. to 80 psig and 25 to 275 psig
ranges only).

3. 330 ohm potentiometer available for use with Model
R21AA-3 Signal Center.

ORDERING INFORMATION

To order, specify:

1. Pressure Control Type Number,

2. Scale range.

3. Optional variations, if required.

For example, one Type PROABA Pressure Control with
0 - 40 psig scale range,

SPECIFICATION TABLE
S — R —— - p— ey SR S - — v —a —— e - "'_"]
’ Thiottling Range |
New Scole pSI Moximym | STEAM TRAP {
Type Control Ronge ) — Element | ‘
Number Mode | PSIC Min Mos 1 Pressure | {
P —e t—————————— ———— g - ————— -t |
} ' Floating | 20" Hg 1o 8O 7 20 + 325 PR ——— P — - |
PROBAA [ spor P i et = e pr— |
C ' e 20 ' 7.5 30 |
o ] Cewew | Sws | M} R ez pumm——
0 to 40 2.5 145 60 T et
PEOABA - Se o Bt e B wessmu |\ ) wiren o
i 15 10 150 7 28 180 ¥
Two 25 10 278 10 “© 325 e — ]
PBOACA Potentiometers bF———e - —— ——
n Unison 30 10 500 25 100 525
L ol S A
* Indicated throttling ranges do not opply to Type PEOBAA controls, this series hos o differentiol Recommended 1o be vied or oll
equal to approximotely 1/10 of the indicaled throtling range. For example, o PBOBAA control steam apphication
with @ 0 to 40 pyig scale range hos @ minimum differentiol of 025 psi (1/10 of 2.5 psi) ond Specity Port Mo J.923
@ meximum of 1.45 psi (1/10 of 14.5 psi) | i SN

LOCATING AND MOUNTING

Mount in any position where the controller will be
exposed to the representative pressure of the system,
Always usc, sparingly, an approved pipe sealing com-
pound (such as white lead) on the threads to insure
a snug installation (except flared connector types).

On steam applications a steam trap (siphon) should
always be installed between the controller and the
boiler to prevent corrosive vapors or scale (from boiler
treatment compounds) from corroding the bellows,
When it is desirable to mount the controller next o
the steam pressure gage, remove the gage and install
a stcam trap (siphon) in its place. To the free end of
the steam trap install a pipe tee and 1o the two open
ends of the tee install the pressure gage and pressure
controller respectively.

B~9

Capillary type sensing clements are available when it is
necessary to mount the controller case remotely (exces-
sive vibraton, pancl mounted, etc.). When used on
steam applicatons, coil a length of the ¢ illary 10
form the required steam trap and pitch the capillary 1o
drain all condensate back to the boiler, If controller
case is to be mounted below the sensing element con-
nection poing, ill the capillary with clean water. Under
the last condition and on water pressure control appli-
cations, the conroller set point should be adjusted
1.0 PSI higher for cach 2.3 feet of verical distance
betw een controller and point of clement connection.
This is 10 compensate for the water pressure “head”

developed in the capillary.
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WIRINE

Make all connections in accordance with local ordi-
nances and national codes. Use «18 wire or larger for
all connections 1o the pressure controller. Number 14
wire should be used on runs over 500 feet long. When
wiring in conduit with other wires, controller wires
must have insulation equal to the other conductors in
the conduit run. All splices should be made in junction
boxes utilizing approved solderless connectors or by
soldering and then taping the connection.

All connections 1o the controller should be made 1o
the large, numbered, screw-type terminals located
directly under the front cover of the enclosure. One-
half inch conduit openings are provided in top, bot-
tom and right side of housing. Refer to the last page
of this bulletin for typical external and internal wiring
diagrams.

ADJUSTMENTS

Pressure Setting: Turn pressure setting knob on top
of case until scale indicator is at the pressure 1o be
maintained.

Throttling Range Adjustment: On Type PBOABA and
PBOACA controllers the throttling range adjusting screw
is located directly in front of the pressure setting knob
on top of the instrument case. Turning screw counter-
clockwise reduces the instrument's throtling runge;
turning clockwise increases throuling range. Mini-
mum and maximum throuling ranges for controllers
with various scale ranges are given in the Specification
Table. Intermediate throtutling range settings result in
proportionate changes in throuling range.

When making this adjustment, it is suggested that the
setting first be made at the minimum position. If this
setting does not provide stable system operation, the
adjusting screw should be slowly wrned clockwise
until a pointis reached where stable operation occurs,
Stable operation can normally be recognized by view-
ing the controlled motor actuator; if it assumes a new
position on a change in control point setting and stays
there, stuble operation has been obtained. However,
if the actuator continues to move, first in one direction
and then the other, unstable operation is apparent and
the throuling range should be increased until this
condition is eliminated. It is important 10 use the
lowest throuling range setting that provides stable
operation, for any increase in throuling range results
in a goeater pressure variance from controller set point
at minimum and maximum load conditions.

On Type PROBAA controllers, the same adjusting screw
is used 10 change the differential of the instrument.
The differential is the amount of pressure change at
the sensing element which is necessary to move the
common of the SPDT non-snap acting switch mech-
anism from just making one contact 1o just making the

B~10

other. Normally the minimum differential sewing s
acceptable, but occasionally it may be necessary o
increase the differential if the motor actuator appears
to be repositioning excessively.

CALIBRATION

If for any reason it is necessary 1o recalibrate the con-
troller in the field, proceed as follows:

1. Determine the actual pressure at the sensing ele-
ment. Make certain that the media pressure is
remaining reasonably constant at the time of
calibration.

2. Turn pressure setting knob until:
a. (Type PBOBAA) common of contact mechanism
is floating between the two contacts.
b. (Type PBOABA and PSOACA) potentiometer
wiper is at the right end of active windings of
potentiometer.

3. Loosen pressure scale screws and slide scale plate
up or down until indicator is opposite the pres-
sure marking on the scale that corresponds 1o the
measured pressure at the sensing clement. Re-
tighten pressure scale screws.

MAINTENANCE

No periodic maintenance of any kind 1 necessary on
these controllers,

I necessary 1o order replacement parts, always give as
complete a description of the part as possible along
with the complete Model Number of the pressure con-
trofler. For example: — One pressure sensing element
for a Model PROABA-1 Pressure Controller.

TYPICAL INTERNAL AND EXTERNAL WIRING

(Internal wiring shown in dotted lines)

Type PBOBAA Controllers:

TYPE PAOBAS SERES MBI RFvERSE T
CONTROLLER MOTOR ACTLATOM

— _@J—_:J
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r .. JQQ@@O@
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Performance specifications appearing berein are nominal and are subject to accepted manufacturing tolerances and application variables.
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Senes A4l
Bulletin No. 3967-C
Supersedes 3967-B

Johnson Controls, Inc
Control Producis Division

222V Camden Court
Oak Brook. I 60521

Series A41 Wire Wound Temperature Sensors
For Duct, Immersion and Outdoor Sensing

Application Features

These nickel wire wound sensors

are used with Penn electronic

~-Highly sensitive nickel wire
sensing element

controllers that require wire

wuund sensor inputs, such as

the Series R41

MINI- MIZER or R94 controller

- Solid state components
MIZER, R48
- Easv 10 install and wire

Specifications
ﬁ 1000 ohms. Immersion, NEMA Type 1 Enclosure.
. ) 6 W-wteads

A41FA 1000 ohms. Duct Plug Connector
50 ohms. Duct. Zone Discharge 201 Aumonly
AWVFY _Plug Connector
. A4IGA 1000 ohms Duct 6 Wire L eads
N'upr:bev A41GT 50 ohms. Duct. Zone Disch arge 20 1 Aumnuty

6" Wire Leads

1000—0—h_m_57 Duct. NEMA Type 1 Enclosure

M’“ 6 w.ve Leads

1000 ohms Outdoor Wea;névl-ghl Condulet

) =
Fig 1-—Type AA1BA
Immersion Sensor,

Shielded wire not normally
required

General Description

The Series Ad1 sensors are
available for duct. immersion and
outdoor sensing apphcations

The duct sensor mounts

directly 10 the flat surface of

the duct with sheet metal screws
It has a ngid aluminum support
which s inserted into the duct
and supports the nickel wire

A410A 6" Wire Leads
:M'T;'—‘-—T - 10()0_&1;; :hgr' Tempmal—m-;-r—o.ln 350 F |1 7 Ci T
fleTy:  Wielesds @0 @ _ -

Insertion Depth Duct 6 (152mm) L .
of Sensors lmmemon Approx 3 (76 mm)

.tb‘.c.'n _ilummum SuD!)()ﬂ and Mouulmq Plaw
Materisl  Immersion 0101100 os 400 Packing Kut ssermbly.

Ouldoov ) Alummum Condulet iumg with Gasketed Cover
Operating 4010240 F ( 4010 116 C) Unless Otherwise

Yempeu'un Hlnge

Specmed

Reference Resistance

50 ohms at 70 F_ ( 21 C) tor .Ty-peé A41FT and Ad1GT.
1000 ohms at 70 F (21 C) all others

Resistance 1000 ohms ,H'-‘i‘ al_7_0£(?_1 ‘C_u s . ey o
Tolerance 50 ohms * 1ohmat 70 F (21C) _
Sensing Element __Nickel Wire Wound En( d[)Su'ﬂ'?d o -
AﬂBA Blb (36 kg)
: ALIGA, AQTFA,
Shipping A4IFT AGIGT S5ib (23 kg)
Weight —_————— — —
(Individual AdTHA 1 0 b (45 “9’ . S—
Pack) A410A T111Ds (51 kg)
AdTWA 06 Ib. ( 027 kg)
1000 ohms Positive Resistance Change Approximately 3 ohms
s Per Degree Fahrenheit (5 4 ohms Per Degree Celsius)
Temperature Positive Resistance Change Approximately
Coefficient J/Authority ohms Per Degree Fahrenheit
50 ohms (5 4 'Authority ohms Per gegvee Celsius) Example

3/20.1 15 0hms Per Degree Fahrenheit

B-12

Fig 2—Type A41GA Duct Sensor
less enclosure

Fig. 3—Type A41HA Duct Sensor
with NEMA Type 1 enclosure.




Sernes R3g
Bulletin No  4210-A
Supersedes 4210

Johnson Controls Inc
Penn Division

Series R34D Solid State Differential

.
220 Camdun Couet Temperature Controller— For Use With
Nickel Wire Wound Sensors
Application nickel wire resistance sensors AT-ON
Sensor No 115 located in the lower DS eTRe R
These differential temperature temperature area and sensor No 2 - — )
controllers are for use on 1s located in the higher temperature
apphcations where it 1s desirable being sensed - ! ’
to provide on-off control by the p— ' ' \
difference between two sensed Features ' - ;
temperatures Controllers are 3
supplied with calibrated Solid state components - L
adjustments /‘
Easy to install and wire r
Typical applications include aT-0FF
SET POINT

ar he ""’(1 systems

Fruit and veqgetable storage

spaces
Machine tool equipment

These controllers provide a SPDT
relay output that 1s switched
according to the temperature
differential measured by two Penn

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
RI4DCA :,‘zw 50 60 Mz Input NEMA Type 1
nclosure

120V 50 60 Hz Input, Open

R34DCB Construction

Product : — v '
r A4DCG 24V 50 60 Hz Input. NEMA Type 1

Enclosure

RI4DCH 24V 5060 Hz Input. Open

Amboen'%l’emberllu'e ‘
At Controller
Conduit Openings
(NEMA Type 1 Models)

“lectrical Conneclions

?..1clo;a:a~£ﬁ:
Type 1 Models) )

OutputRelay
Power Supply

Set Point Range ( T-ON
and T-OFF) i
Shipping Weight
(Individual Pack)

“With Enclosure
Open Construction 181bs (B kg) |

Construction

010 120F ( 1810 49C)
“Combination Knockouts for '2” and
14" Conduit. Three on Top. Three

on Bottom

Identiied Screw Type Terminals

Cold Rolled Steel
SPDT (See Table for Electrical Rating)

T24VAC 0r120VAC . 50 60 Mz
5 Watts (9 VA)

01040F (01022C)

‘”5 51bs (2 5kg)

ADJUSTMENT

Fig. 1-~Type RIADCA Ditferential
Temperature Controller

values The results of that
comparison control the operat
of an internal SPDT relay

The relay i1s energized when the
temperature at sensor No 2
(higher temperature sensor)
exceeds that of sensor No 1 (lower
temperature sensor) by more than
the ON' setting The relay remains
energized until the difference

11 sensed temperatures 1s less than
the OFF  setting

If the "OFF" setting equals or
exceeds the "ON’" setting. the
minimum 1 F (V2 C) operating
differential 1s obtained The relay is
energized when the difference in
sensed temperatures exceeds the
"OFF" setting and de-energized if
difference in sensed temperatures
falls 1 F (V2 C) below the "OFF
setting

Sernies R34D controller 1s available
in a NEMA Type 1 enclosure with
four mounting holes in back of
case. or n anopen construction
which mounts on four standotls
within a control panel External
wiring i1s connected tc 1dentified
screw terminals

« Penn-Baso Products

B-13
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Ad1

resistance sensing element.
The duct sensor is available
with NEMA Type 1 wiring
enclosure or less enclosure.
(See Figs. 2 and 3.)

The immersion sensor has a
rigid tube on which the nickel
wire s wound. It is supplied
with a handi-box, adapter
assembly and a brass bulb well
The brass well has a 2" NPT
connector. (See Fig. 1)

The outdoor gair sensor has the
resistance element mounted

in a weathertight condulet
fitting with a metal cover,

It has 4" NPT female connector.

(See Fig. 4.)

The high temperature sensor is
less any mounting bracket or
enclosure. (See Fig 5)

The nickel wire wound sensing
element has a positive
temperature coefficient of
resistance. The resistance of the

u/

Fig 4 —Type A41QA Outdoor
Air Sensor.

element increases approximately
3 ohms per 1 degree Fahrenheit
rse in sensed temperature In
typical control applications. the
controller bridge 1s unbalanced
when the temperature at the
sensor varies with respect to
the controller set point The
bridge produces a proportional
signal which 1s amn.:ed and

1S used to control actuators

and sequencer

See controller literature for
typical wiring

Fig. 5—Type AA1WA Sensor

Repairs and Replacement

Field repairs must not be made. For
a replacement sensor or factory
repair contact the nearest Johnson
Qualified Commercial wholesaler
handling Penn name brand
controls or

Johnson Controls, Inc
Control Products Division
2221 Camden Court

Qak Brook, lllinois 60521

Ordering Information

To order specity complete
Preduct Number if available
It complete number 1s not

S =N\ T A availlable specity Type Number
—-— __._‘* S—— ( « | i '\ and specifications
——————————————— ) l ; ’ ‘n‘ - GASKEY
| [ (|
VOO N S ——
| A i ,E.;.:_.._—;ﬁ::—.i:.__z,.___..;;_.
n— ‘ [ | "}
1 | | {
|
‘v ‘ : | ’
. et s A /
2% 2y,
Tg: o s - b & -
| TYPE A4THA
¥ VNPT e
1 — - B ki
.b. ViRl Aada A;.( Aairy d ‘4 .5 ! \ : )
' A BN @) T
LY l —— < ., BEND ' -/ )
& : s _ |
7 ”; ’ ’ 2 | B r
b - ., F il -
o ~ sl i W
e ) . E = i
TYPES A41F and A41G N "
| - v
TYPE A41BA ' 1 Lol oY '
r{—~ 70 18 AWt < ‘ i TYPE AS10A
=====AaT-F===__ "™ 0°:
"
b & -

TYPE Ad1WA

Ad41 Dimensions ==

Performance specifications appearing herein are mominal and ave subject 1o accepred
munulacturing tolerances and application varviables.
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R34

Repairs and Replacement

Field repairs must not be made
It the controlier needs servicing
or repair. return it to the factory
Replacement controllers and
sensors may be obtained from th
nearest! Penn-Baso Wholesaler
When orderning a replacement
controller or sensor specity

e

Product Number shown on the unit

Ordering Information
To order, specify

1 Complete Product Number of
controller

2 Sensors required

TO SERES o ™ O SER
AdIOR Ta Y
SENSE Owt R

- { SENSE »
TEMPERATURL®

|

* . - .
10 PUME, T
20 v A
POWwE R
SUPPLY

OR OTWEN FING
CONTROLLEDC DEVICE

Fig. 3—Drawing of controlier
showing wiring connections.

A4 Ok T4 Y
Ui R
r0 TEMPERAT RS

Electrical Rating For Relay Contacts

Volts A C
Full Load Amps
Locked Rotor Amps

Non-Inductive or
Resistance Load Amps
(Not Lamp Loads)

Piot Duty
Rating s 10 Amps at 28V D (

125240V AC

S0 LOMBIN
FOR
TN

TYPICAL SOLAR DOMESTIC HOT WATER SYSTEM

R34
DIFFERENT
TEMPE RATURL
CONT FR

TO COLLECTOR

COLD WATER o=,
SuePLY ¥

_VALVE i

~ b4 v
COLLECTOR .~
— SENSOR -~

/

HOT WATER
FROM COLLECTOR

SOLE N?lo

COLD WATER :-_:8‘ -

\\° JCIRCuL aTOP
PUMP

TEMPLRATURE
RELIEF VALVE

e HOT WATER
TTSERVICE

A4) STORACE
SENSOR

HOT WATER TaNK

Fig. 4—Drawing of typical solar
domestic hot waler system,
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CIRCUIT SETTER
BALANCE VALVE |

ACCURATE FLUID FLOW CONTROL
AT YOUR FINGERTIPS

PRESETS, BALANCES AND
METERS SYSTEM FLOW
AVAILABLE WITH NPT. FLANGED
AND SOLDER CONNECTIONS |

| BELL & GOSSETT I TT

R o v O e - FLUID HANDLING DIVISION
TR S — R e ]




L CALIBRATED 005
NAME PLATE %
I PERMITS ACCURA

"o

STRR Y
\"‘"' LT ,’j.
S READOUT VALVE PORTS ol
~ EQUIPPED WITH B&G "%,
RV-125A READOUT YALVE
FEATURING UNIQUE " v
%‘ INTEGRAL EPT CHECK "2/
w v AVALVE, . RRASE.

o A4
Yeu

4

. CONS
b

Rl

TRUCTION 8




Model | e e —
Ne. Size — | e
Normal | Insul | Normal| Insul | Normal | (new!
e — _T-___<y-7 ———t 4 + -
1 CB-% | % | L 2% | 4y L2% | 4y, [2% | 4 L%
v W] T2 2% 2| [T
CB-1 1 | 3% 2‘/0_* 2% 1% |
e —— | 4 5% Y% — A
L CB-1'% 1% 3’/|J 3 | 2%
e NPT —— |
CB" '1 1% | "/. | | 3.0 3‘/‘
cB2 |2 5% | %% w1 4"
a L ) I L. S . s 3."___.
cB2% 2% | [T | o | % (AT
CB-3 3 8 6% 7 5% 20
— .‘{K_ —— S— N—. y - -
(B4 |4 [FG 1o |on |8 18 10w 0% 62

Mode! — - — 4 1 w";"""
- Glse Normal | Insul | Normal | Insul | Normal | insul Lbs
———— — i — — ' {
CB"/JS '/l 2% 2% | ' |
L 1 L__4_ 0 —— ' } !
[eevs [ %] '™ | [n] *™ [ ] ™ [7 ]
TYPICAL SPECIFICATION

Furnish and install as shown on plans, a calibrated (bronze cast iron
with bronze disc) balance valve equipped with readout valves to facilitate
the connecting of a differential pressure meter. Each readout valve shall
be fitted with an integral EPT check valve designed to protect the user
from the system fluid before, during and after the monitoring of system
flow. The balancing valve shall have an indexing pointer and calibrated
nameplate to indicate the degree of closure of the precision machined
orifice. Each balancing valve is to be constructed with internal EPT
o-ring seals to prevent leakage around the rotating element. The balanc-
ing valves shall be supplied with preformed polyurethane insulation
suitable for use on heating and cooling systems, to protect the precision
balancing valve during shipment,

Each balancing valve shall be ITT Bell & Gossett Model No
CcB- . or approved equal.

IMPORTANT

1 Models CB-1/2 thru CB-3 are suitable for use as service valves. but not as
leak-proof shut-off valves

2 Models CB-1/2S, CB-3/4S and CB-4 are designed to be used as circuit balance
valves only. They are not designed for use as shut-off valves or service valves

3. BAG Circuit Setter Balance Valves are not recommended for use wit' meter
connections pointing downward

R ——

ce THRU CB )

CB-',8 and CB.".§

wriGINAL PAGE

S
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¥ INSTRUCTION SHEET
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* REVISION )
RV-125A

(G97030)

Readout Valve

The RV-125A Readout Valve is equipped
with an integral EPT Check Valve designed
to protect the user from being wetted when

setting up to monitor pumps, heat exchangers,

vaives, etc., handling hot or colc! water

IMPORTANT

Although these valves are fitted with integral
check valves, caution should be exercised to
avoid direct contact with liquids at
temperatures in excess of 120°F

\

MAXIMUM OPERATING LIMITATIONS
Working Pressurd 250 PSIG -
Temperature 2 F

CONNECTION 512€

RV-125A-Top: %"-24 UNF THD
Bottom: %" NPT

NOTE: ‘
Use only B&G Companion Readout
Probes to obtain accurate readout of
the RV-125A Readout Valve

IMPORTANT: The RV-125A Readout Valve is not interchangeable with the C79284 Schrader
Valve previously used on circuit setters unless the circuit setter readout ports are opened to a
5/8"" minimum tap drill depth or 7/16"° minimum tap drill depth with a 7/32"" minimum drill

through.

RP-2508
(G97032)

with Ferrule Nut
or permanent
nstaliation

Readout Probe

These Readout Probes are
designedfor use with the B&G
RV-125A Readout Valve

MAXIMUM OPERATING
LIMITATIONS

Working Pressure 250 PSIG
Temperature 250°F

CONNECTION SIZE

RP-250B: e "~20 UNF-2A THD
Ferrule Nut %" --24
UNF-2B Internal THD

Y
A

Directions for Use ’

1. Connect Readout Probe to
Pressure Gauge or Differential
Pressure Meter with %" FPT
connection

2. Insert full length of Probe into
Readout Valve and tighten
ferrule nut.

3. Read Pressure(s). .

4. Periodically inspect Probe for "
blqckage by visual or other
means

/
) .

'BELL & GOSSETT .

P 8200 N AUSTIN AVE « MORTON GROVE WL 800%)
P——— P FLUID HANDLING'DIVASION
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CR205X120N and X130N

pushbutton and selector switch Kits

FOR NEMA SIZE 00, O AND 1 MAGNETIC STARTERS

GEMW 1248
Y Sl S

6 trel

INSTPFOUCTIONS

FLEXIBILITY OF KITS

The Start Stop Pushbutton Kit and Mand
Off - Auto Selector Switch Kit are designed for
use on sizes 00, 0 and 1 magnetic contactors
and starters- (11206, CR206. CR207 and
CR208

These kits enable you to mount a pilot de
vice in the cover of a General Purpose Type |
enclosed starter, the result - one single, com
pact, and economical unit The component
parts of these kits are shown in Fig 1 and 1A

cnoemou ’

cnmmnm ”‘K’I Azon

Figure 1 - Component parts of
Pushbutton Kit

~

=3

GMHM

. ¥ (% FowOLE W
CR208 A CR208  CR207 & CR208

Figure 1A - Component parts of
Selec o Switch

EASE OF INSTALLATION -
(pushbutton kit)

The CR205X120N pushbutton kit comes

complete with necessary hardware and ready
for installation on the control device. The fol
lowing steps are used for installing a Push
button on CR205 and CR206 devices only

w

~

10.

12

13.

Remove power from device

Loosen mounting screws and remove de
vice from enclosure

Begin disassembly of contactor by pres
S INE ghtly on col and puthng up ™ coil
retainers, motion also being away from
col (see Figure 2)

Withdraw spring clip from movable por
tion of magnet assembly

Remove magnet portion and coil from
starter (or contactor)

Insert dove tail bracket (for CR205,
CR206) into keyed slot at top of the mold
ed cover, as shown in Fig 4 Reassemble
starter (or contactor

Slide the pushbutton onto the mounting
bracket as shown in Fig 5, using the cir
cular slots of the bracket

Insert red wire into terminal marked "3
on top of contactor

Connect black wire to "L1". Make Zon
nection at control terminal screw provided
(see Figure 2)

Connect white wire on pushbutton to
terminal marked 2" on bottom of con-
tactor, or to terminal marked "2 on over
load relay of starter

Re- install device in enclosure and tighten
mounting screws

Remove large retangular knockout from
enclosure cover by applying force with a
screwdriver from front side of cover

Adjust pushbutton onit's mounting brack-
et to line up with hole in cover. Tighten
pushbutton mounting screws.

‘ Ak . o | ,‘.',"'
' TERMINA ‘

TERMINAL
L |

COIL

- Ith RE TAINERS
Figure 2 - CRAIGXIZON instelled

EASE OF INSTALLATION
(selector switch kit

The CR205X130N Selector Switch Kit
comes complete with necessary hardware,
ready to insiall or ‘nhe control device. The
following steps are sed for installing Selector
Switch on CR20S 14 CR206 devices enly

Follow steps 1 through 8 in Pushbutton k.
instructions for CR205and CR206 devices

2 Remove and discard wire running from

terminal marked "3 on top of contactor to
coil terminal.

3. Connect white wire to terminal marked 3"
on contactor

4. Connect black lead to top coil terminal

5. Connect red wire to terminal marked "L1",

6. If maintained contact device is in circuit,
connect between terminais marked “L1"
and "3".

7. Remount device «n @ rlasure and tighten
mounting screws

8. Remove large rectangular knockout from

enclosure cover by appiying force with a
screwdriver from front s'de of cover

GENERAL @3 ELECTRIC




e S S

E

CENERAL (O ELECTRIC |S55- |5 5562
- —— -
INSTRUCTIONS
ACCESSORY LOCATION FOR PANEL MOWTED DEVICES
- [ FIRST MADEL rOR
‘q-_'—— S0
rgR site O 7\, ¢¢uoeolc D POLE ATARTERS .]
WITH |, '0R 3 ovERLeAD RELAYS WO
 * 4 ~
]’!‘*""""""“_—"‘-'t.u' sovant ;"E
‘ . - B o — — waaT ™ Jf
PUSHBUT TOY . / | s Je
e g R
SELECTOR »wiTEN ¢ 1 ! wu -
$ — [ s ¢ e }
' ' ‘“. ) § ALL RADH | .i‘
. B c
3£ | |-‘;'—% 's ﬁna,tuuc. :,;
IN Cover 4
. — ?_ <
< ' ' -
- .
§2 o more easer 'R 5
NOTE- UBER HAS CHOICE
OF R/THER Tva
T ROUND SR ~ g
'y 4 RELTANGULAR
. BUTTON AND
‘ SHOVLD DRILL
RESET ~OLE
ACCORDINGLY,
STARTER MOUNTING HOLES
N BACK OF CASE (9)
«DIBTANCE FROM YUNDERANEATH SI10L OF
nt ENCLOSURE COVER To STARTER .
MOUNTING BASE MUST BE 4‘
|
|
| ze
h rANIS W
e i ] GENERAL IURTOSE . Wlﬁ
AR YR W - oePaRIMENT | 55. l5556&
et
el EE .




JoNT on sHeer IR, o i ¥ FIRST MADE FOR SHRASS AN B0 Y%

- CaWYn e ¢
TWS W W s N
O SYRWYCw® L

L}

{ |
i

l

|

|

|
OF ¥ s PPATRTRARAEL e T Lty
' I_(. } ' ?\\h"‘ '“‘f\t.c .b W-L"?\.n"r ". .y l
L FAFOT ) e e W R !

e = QA RNANAY S

A WM ANMERT LB AT e v e emed
MLINE COMIMmOTOWN. |

GENERAL €0 1 ECTRIC  |wyagnot iy, |
' -y TITLE W v EA LG O nt LTI, Wy :
HAG A TAN SELECTOR, SW\TC L4 e . |

COMMATTX \BWMS AtOVE ARE FOWT. « « whWe il s bt o L
| WOE EHCLOTED COMTRETTHWVS £ LThRUCRRS, WWE
BANMIETUEE SILECIAOW, SYVATCW WIT \% usen,

f ®
;‘ R

] - —
o Lk

g

APPROVALS :GENERAL PURPOSE CONTROL

R W DEPARTMENT HAG p\'x*\\

BLOOMINGTON, itL CONT ON Lt B
p-3  |aG.P.Cl

I SO




Honeywell

THE M445 AND M845 ARE 2 POSITION

SPRING RETURN MODUTROL MOTORS
THEY ARE USED TO OPERATE DAMPERS
OR VALVES IN APPLICATIONS WHERE IT
IS NECESSARY OR DESIRABLE TO HAVE ‘ '

THE CONTROLLED ELEMENTRETURNTO
THE STARTING POSITION IN THE EVENT
OF POWER FAILURE OR INTERRUPTION

0 The M445 operates on line voltage, the
M845 operates on 24V ac

) The M445C and M845B are equipped with
internal, thermostatically controlled heaters
for use in cold weather application:

The M445B and MB845E are designed for
normally open valves; all other motors are
normally closed

All models have a one minute, 160 degree
stroke

) Sturdy, lightweight, die-cast aluminum case

O Integral spring returns motor to normal po
sition when power fails or is interrupted

(0 Built-in spdt adjustable switch is available
on some models for the control of auxiliary
equipment

O Oil immersed gear train assures long life and
quiet operation

(J Full line of accessories includes weather-
proofing kit and explosion-proof housing as
well as auxiliary switches and a number of
linkages.

(0 Tradeline M845A includes multitap trans-
former for 120/208/240V ac control circuits.

S.K.
l REV. 7-75 (.025)
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AUXILIARY SWITCHES

The M445 and M845 Modutrol Motors have an aux
iliary switch that can be adjusted to operate at any
point in the stroke of the motor. See Fig. 16. This
switch may be adjusted approximately without running
the motor by using the following procedure

1. Remove the “C" clip holding the drive bracket
against the spring hub. Take off the drive bracket. Refer
to Fig. 18

2. Remove the 4 screws from the corners of the
return spring housing and pull the housing and spring
straight out

3. With the motor in the normal position, loosen
the adjustment screw for the operational cam. See
Fig. 17. Using the 10-degree marks on the cam and
a fixed point such as the cam roller for a quide, rotate
the cams clockwise /7~ N\ (counterclockwise »~ ™\ for
normally open motors) through an arc equal to the
number of degrees the motor should travel before
switch operates. Tighten the operational cam adjust
ment screw

4 Replace the spring and return spring housing
using the 4 screws removed earlier

5. Replace the drive bracket and "“C" clip

FACTORY 361
,/onn.uu- s
4 CAM L0 N
WREw

DO NOT AL us!

MCTOK
WArY

CAM
ROLLER

™ smiTen
]

[\ MOTOR SHOWN AT CLOSED POSITION |

FIG. 16-LOCATION OF AUXILIARY SWITCH IN
THE M445 OR M845 MODUTROL MOTOR

PERATIONA
Caw
DIFFFRPENTY A
T — N

~OFERATIONAL CaAv
ADJUSTMENTY CRE

VIFFERENTIAL “aw
ADJUSTMENT SCRE
DO NOT LOOSEN OR
ATTEMPT TO ADJUSY

FIG. 17-SWITCH CAM MAY BE ADJUSTED TO
OPERATE THE SWITCH DURING ANY
PART OF THE STROKE.

SCREwS o

/
7
0

u?..:

yL >

-\ @
\

DRIVE
BRACKET

“C' CLIP

l \ IF NECESSARY USH
1 SCREWDRIVER 10
Y LOOSEN RETUMY
PRING wOUSING
B
v'®P
/ !

SPRING

M= RETURN SPRING
AND HIUSING

FIG. 18-REMOVING THE RETURN SPRING HOUSING TO ADJUST AUXILIARY SWITCH.
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After the installation is complete, check the entire
system for the following points of operation

1. Motor operates the load properly.

2. Motor responds properly to the controller

3. Motor returns to the starting position when
power is interrupted

DAMPER OPERATION

STEP1

Check the entire motordamper linkage to see that
the mechanical connections are secure and properly
made. Make sure the ball joint on the damper crank
arm is properly placed to give the required amount of
travel.

STEP 2

Energize the motor and run it to the full open
position. Check the damper linkage while the motor is
running to see that there are no loose or binding
connections.

If the motor does not begin to run, check the con
tro! circuit for an “open’’ or ‘‘short,"” the presence of
power, and the amount of power available at the motor
(The voltage at the motor must be at least 85 percent
of the rated voltage on the nameplate.) Make sure that
the maximum net load of the motor is not exceeded.

STEP3

Interrupt the power to de-energize the motor and
allow the spring to return the motor to the starting
position. If the motor does not return, check to see
that power is actually interrupted and that the return
load is not exceeding the rated motor load.

VALVE OPERATION

STEP

Check the entire motorized valve assembly to see
that the mechanical connections between the motor,
linkage, and valve are proper and secure. Make sure
that the linkage is adjusted according to the linkage
instructions. Leave the cover off the linkage until the
checkout is completed

STEP 2

Make sure that the load does not exceed the motor
rating. When using a Q601 Linkage with the motor,
lubricate the bearing surfaces to prevent excessive
loading. The valve packing must not be too tight. The
motor actuating arm must be installed against the
shoulder of the motor shaft to prevent binding at the
connecting linkage bearings.

STEP3

Energize the motor by setting the controller so that
its contacts close. The motor should start and run
smoothly, and the valve stem should move to the op
posite end of its stroke. If this is not the case, make
sure that there is power to the motor. If there is no
power, check the controller circuit for open or short
circuits. If the trouble still cannot be found, measure
the voltage at the source supply. Line voltage must
be at least 85 percent of the rated voltage stamped on
the nameplate of the motor

STEPA4

De-energize the motor by resetting the controller
s0 its contacts open, or remove one of the wires from
a controller terminal. Spring power should return the
valve to its normal pcsmition. If this does not happen,
check the linkage for binding or in the case of normally
closed valves, check for fluid pressure in excess of the
close-off rating.

STEPS
Replace the linkage cover.

In an operational circuit, a single-pole, single-
throw controller (line voltage for M445 or low voltage
for M845) is wired in series with the motor circuit.
When the controller switch closes, the motor is energized
and runs to the end of its stroke. At this point, the
limit switch is opened and the motor is de-energized.

v T YA e
BRI,

The brake solenoid is energized, however, and remains
so as long as the controller is closed. The brake holds
the motor in the open position until the controller
opens. At this point the brake is released and the spring
on the motor returns it to the starting position.

HONEYWELL MINNEAPOLIS MINN 95404 INTERNATIONAL Sales Offices in all principal cites ©f the world Manufacturing in Australis, Canada. Fintand, France Germany Japan

Mexico, Nether'snds. Spain. Taiwan, United Kingdem U S A

PRINTEDINUS A
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as noted below

TRADELINE MODELS AVAILABLE: MB45A
Modutrol Motor -2 position, spring return motor
for use with dampers and normally closed valves
An internal spdt switch is provided for actuating
auxiliary equipment. Moior operates from 24V
ac and includes a cover mounted transformer for
120/208/240V ac control circuits

ELECTRICAL RATINGS: Voltage and frequency
motor requires 24V ac, 60 Hz. Cover mounted

o
TRADELINE MODELS

Tradeline models of this device are selected and packaged to provide ease of stocking, ease of handling, and
maximum replacement value. Tradeline model specifications are the same as those of standard models except

e

transformer has 120/208/240V ac multitap pri
mary and 24V ac secondary

ADDITIONAL FEATURES
Multitap transformer for 120/208/240V ac con
trol circuits
Tradeline pack with cross reference label and
special instruction sheet

MODELS

The M445 and MB45 are 2 position, spring return
Modutrol motors with | internal auxiliary spdt
switch. They are for use with dampers and
normally closed valves (except M445B and MB45E
are for normally open valves)

M445A - Modutrol motor as described above for line
voltage operation

M445B- Modutrol motor as described above for line
voltage operation with normally open valves

M445C - Modutrol motor as described above for line
voltage operation. Includes internal thermo
statically controlled heater

M445D - Modutrol motor as described above for line
voltage operation, without auxiliary switch

M845A - Modutrol motor as described above for 24
volt operation. Available with 120/208/240V ac
multitap cover mounted transformer (see
Tradeline specifications)

M845B - Modutrol motor as described above for 24
volt operation. Includes internal thermostatically
controlled heater. Available with 120V ac cover
mounted transformer

M845C  Modutrol motor as described above for 24
volt operation, without auxiliary switch

MB45E - Modutrol motor as described above for 24
volt operation with normally open valves. With
120V ac cover mounted transformer

- un‘@
t‘w./:Iﬂ“’ L
Vo £ Pl

4 ,.'r

STANDARD MODELS

ELECTRICAL RATINGS

VOLTAGE, AC
MODEL WA .
. il T 50/60 HZ
1 a
M445A 17 21 ?0'?98'2?0 '
e o 240
___Ma4aass 17 21 120
___Maasc i/" 53 120
___M4a450 17 21 120
—MBABAC L_,_E’(___*_ .
. _*{1&_‘,&‘7 N . 49 51 24
_ MB4SC 18 21
MB45Ed 18 21
a50 H2 only
bincluding 30 watts for internal heater

CAvailable with cover mounted transformer

dincludes cover mounted transformer

AUXILIARY SWITCH RATINGA (in amperes)

o 120V AC 240V AC
Full Load 7.8 36
Locked Rotor 432 21.6

aSwitch rating is for one contact only; if both are used,
second contact is rated 40 VA

(continued on page 3

: ERNATIONAL SALES ANC
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BELL & GOSSETY

INSTALLATION INSTRUCTIONS

LOCATION

It the pump is not instalied on a closed system it should be placed as near
a8 possible to the source of supply. and located 1o permit installation wit
the fewest possible number of bends or elbows 0 the suction pipe

ALIGNMENT

The compact construction of this pump makes I* very unlikely that any mis
alignment of parts will occur, but a check shou:d be made before putting
the pump in service by turning the shaft by hand to determine that thers is
no binding

PIPING

It is important that air be kept out of the system On an open system always
place the end o! the suction pipe at least J feel below the surface of the
water in the suction well to prevent air from being drawn into the pump
Avoid air pockets in the suction line and make sure that each section of the
suction pipe is absolutely air tight

Install a square head valve and a check valve 0 the discharge pipe close 10
the pump. The check valve should be between the square head valve and the
pump discharge nozzle. The square head valve can be used to control the
capacity of the pump or to shut off the discharge line while repairs are
being made. The function of the check is to protect the pump casing from
breakage that might occur due to the action of water hammer

A 10-32 NF eye bolt has been included with the larger pump packages, use
of which is optional, to enable supporting the bearing bracket from above
the pump when the piping Iis not able to provide the necessary support

Do not support under motor, misalignment will occur

SYSTEM PREPARATION

Prior 10 pump start up, the system should be cleaned with a trisodium
phosphate solution, flushed and drained Then relilled with clean hquid
The PH should be maintained between 7 and B

DO NOT RUN PUMP DRY. Before starting, these pumps must be filled with
water. After the pump has been filled, turn the shaft a few times by hand to
allow all air to escape and If necessary add more water. The square head
valve in the discharge should be kept closed until the pump is running at
full speed and then gradually opened

LUBRICATION

All new Bell & Gossett Boosters and Series “60" in-line centrifugal pumps
are test run at the factory, but must be lubricated before being placed in
operation

INSTRUCTION SHEET

516946

MEVIS N4

BOOSTER AND T
SERIES “60” IN-LINE
CENTRIFUGAL PUMPS

INSTALLATION, OPERATION AND
SERVICE INSTRUCTIONS

Lubricate as ! IWS

1

w

Pump Bearings—Fill the bearing frame per oiling instruction lag with
SAE #20 01l until 01l tlows trom the overfiow hole on the side of the bear
ng bracket PDIB, PDA0 ana Seres 60 A size pumps are 10 be lubr

cated until ol level 18 up 1o the side hole Relubricate as necessary (o
maimntan this level

Sleeve Bearing Motor—Lubricate thry the two motor 01l Cups per motor
lubrication tag once every lour months Use ten to fifteen drops in each
ol cup i required

Ball Bearing Motor—Reluhricate every six morihs 10 two years depend
Ing on operating conditions «th a good S0da-80ap or Lithium base
grease

NOTE Over-oiling can cause deterioration of the motor mounts which in
turn causes excessive coupler wear from misalignment

(OVER)

©COPYRIGHT 1967 1977 BY INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

OPERATING INSTRUCTIONS

Be sure 1o operate the pump in the proper direction All PD and Series
60 run clockwise when looxing at the pump from the m tor end All
boosters run counterclockwise when looking at the pump from the
motor end  All pumps are provided with arrows showing direction of
rotation

Keep pump and motor bearings lubricated

Do not disassemble purnp uniess absolutely necessary as impeller has
been accurately adjusted and tested before leaving factory

Pump shaft should always turn freely by hand

Ask for information or help i1 trouble is experienced that cannot be rec-
tified since this pump Is guaranteed to operate as recom

If pumps are 1o be idle for a very long peripd of time the interior of the
volute should be cleane ' and oilled. This prevents parts from rusting
together and assures a longer period of satisfactory operation

The motor should be protected against overload and under-voltage

Control devices for this purpose can be obtained at a very low cost They
are inexpensive insurance

BELL & GosseTT ITT
FLUID HANDLING ouvu»suo]
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SERVICE INSTRUCTIONS

Anexciusive feature of the B & G Booster & Series 80 pumps 18 the avall
abihty of compieste bearnng bracket assenbiies as rep'acements

N 1hose cases where it May be necessary only 1o feplace the seal assembly
the following instructions apply

' Turn off current 1o motor

‘ O8e valves on both sides of pump (I no valves have been nstalieg o
May be necessary 10 drain the system)

3 Detach bearing-frame assembly froem Pumgp volute by removirg eght
Cap-screws from center body-flange

4 Remove impelier from pump-sha't (First turning impelier-nut counter
Ockwise)
|
Lift off seal-8pring — then place screwdriver point under 10p compres
Sion ring of seal and pry off Seal can then be removed by pulling
Jpward

€ Be sure that the shaft is tnoroughly cleaned then lubricate with & thin
Hiim of oil or water and push the replacement seal on as far @3 possible
Dy hand. Next, using a screwdriver press down firmly all around the
Outer edge of the top compression ring until the seal s Lght against the
face of the remite insent If end play is present push the seal on tighter

’ Replace impelier on shalt making certain that impelier it s hirmly
hightened The pump and bracket can then be reassembled into pumg
volule and placed in service

HOW TO REPLACE THE COUPLER ASSEMBLY

A Turn off current 1o motor

8 Remove bearing bracket cover

( Loosen coupler hall from pump shalt by 1 ming Alien set screw

counter-clockwise

D Remove four cap screws that connect motor bracke! | pump bracket
and slide motor away from bracket If coupler sticks on purn P insen screw
itiver Delween rear (marmg and coupler halt exering pressure outward
Loosen set screw on motor coupling hall and removs iphing

E Install new coupler. slipping one couphing halt on motor shaft first
and tighten set screw Slip other couphing hall on pump shaft 1 ghten set
W.rew and bolt moltor Dracket 1o pump bracket Replace bear ng bracket
Over

AUTION
O NO! attempt to replace individual coupler springs. It coupler arms are
wor I Springs are broken, always replace entire coupler assemt ly

8

HOW TO REPLACE THE RING MOTOR MOUNTINGS
A Turn off current to motor

B Disconnect motor leads

PRINTED INUS A 577

-
‘e

b |

\ Se va anmy ) Swariver 10 pry off clamp

an then be hilted outl of Dracks

Place screwdriven Detween Hront ounting anad end-bell of motor and
stike Lirmly with a hammaer on handie of screwdriver lon.ng nner ring
ol motor mounting of! the boss of end-beil (F igure "

To install motor mounts. hold mount ng lirmiy against boss of end be

and tap aner rning Lightly until mounting has stanted. Continue 10 tag

Around the nner ring OMPression ring) unti mounting 18 Hush witt

end of boss (Figure 2) Repeal procedure with resr mount, however. do
t rest motor on end of shatt when Applying this unit

Replace mc

N Dracket with ol well spouts up and tighten clamp
Heconnec! coupler and turm shaft by hand to make sure it is free

Reconnect motd Saas and turn current back on
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UMMINS-WAGNER Co. Ing,

10939 MD. RT, 32, ANNAPOLIS JUNCTION, MD, 20701
BALTIMORE: (301) 192-4230 ~ WASHINGTON: (301) 953-9310

DEL. - PA, - VA, - W. VA.: (800) 638-4421

MECHANICAL FEQUIPMENT "SALES & SERVICE

[¥] b NDENSATE RETY ny [} [} CONTR THE RMOME T R
AR AT be MOTORS IWAR PRO
AR FILTIR ¥ W ( NTR » PACKAGES (CUSTON STEAMSPECIA 11
Al LR A of PLUMBING SPECIAL T TRAINE RS
i ) YSTEM AT | XCHANGE RS PREFSSURE R ATIN TANK
BQILE RS MYDRON SPECIALTIE PUMPS (ALL TYPE VACULM SYSTEr
Eaad BOILER FEED R INSTRUMENTATION LEMPLERATURE REG ATIN WATER MEATE R
CUSTOMER  J&H Aitcheson SHIP TO: The Rust Construction Company
S - o »
PO Box €68 “ 210 So, Fayne Street
|
~ A 2 X ]
100 Dove Street 1 lexandria, VA 22314
Alexandria, VA 22313
ATTN ATTN: Mr. Tom Kust e
| suB). Arlington kacquetball Court SHIP. TERMS F.O.8. 5.p. “OH° O "
REF SCHEDULE
- .
| QU# 1081 FDesr :Qouore 12/8/78 LPAGE 1 OF 4
' —————————————————————————————————————————————————— - — -
' . | 1/213/78
CWY_08-1646C __!Ooro I CJORD. ACK. | ® susmiT 1/ 3

: Cummins-Wagner Co. Inc. (Seller) is pleased to furnish the addressee (Customer) the following items in the quantities and

|

at the prices shown in strict accordance with all the terms and conditions shown on the face and reverse side of each page.

UNIT

an Qry. DESCRIPTION W o UNITPRICE [ DISC.| TOTAL PRICE
[ T |
| 1 1 |Pump P-1- 60 GFM @ 70'hd B&G 1510-1%BB 196 | |
| bronze fitted 3 HE, 1750 REM, ODP 208/39/60 : :
l frame 182T | |
|
: *NOTE: 3 HF required in lieu of 2 HP specifidd : I
| ' |
- |
| 2 1 |Eump F-2-30 GEM @ 60' hd B&G 1510-1%BB 177 : |
| bronze fitted 2 HP, 1750 RFM, ODP 208/38/60 : :
g frame 145T | !
I *NOTE: 2 HP requirea in lieu of 1%HP specified : :
! I l
! ) |
| 3 1 |Pump F-3-7 GEM @ 25' hd B&G 60-B11S (1% AA) 60 : I
! with % HE, ODP, 115/18/60 | :
I
I I
4 | 1 |Air Separator- 75 GEM B&G RL -2 55 : :
I |
| I
| L Lod
f ACCEPTANCE RESPECTFULLY SUBMITTED
] co. CUMMINS - WAGNER CO. INC.
‘ BY DATE . BY EEIPR et

G-1
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10939 MD. RT. 32, ANNAPOLIS JUNCTION, MD, 20101
BALTIMORE: (301) 792-4230 ~ WASHINGTON: (301) 953-9370

DEL. = PA, = VA, = W, VA,: (800) 6384427

MECHANICAL EQUIPMENT " SALES & SERVICE

ENSATE RE TURN LEVEL CONTR( THERMOME TE R*
AL RATOR MOTORS ILAR PRODUCT
Y R ' W (€ NTHR » PACKAGES STEAMSPECIALTHE
ol PLUMBING SPECIAL T STRAINER
AT F XCHANGE RS PRESSURE RE( ATIN TANES
BOQILERS MYDRONIC SPECIALTIE PUMPS (ALL TYPE! VACUUM SYSTEM
- BOILER FEED NSTRUMENTATION TEMPERATURE REGULATING WATER HEATL RS ——
““A:lg;n.kaquntbl.]ou‘ 1081 cwy PAGE 2 o 4
ITEM | Q1Y DESCRIPTION WY UNIT PRICE DISC TCTAL PRICE
—_— - ' I
e Balancing Valves - B&G Circuit Setters | |
{ | |
! 1 a) CB-2 | |
1 a b) CB-1) : :
| n i
| |
I 1 Fead Out Meater~ for balancing valves B&G : I
! KC=5 | '
| [ |
! | |
i / Triple Duty Valves- (for Fump P1 & P2) 30 : :
' 2 | B&G #3DS-2- size 2" I l
| | |
I |
I 8 Solar Heatexchanger- HE-1 | !
I ' !
1 B&GC TCW-684 111 | |
‘ | I
| |
G Pressure Gauges- | |
7 Weksler EA-14, range 0-60 PSIG : :
| . |
| |
W 10 Thermometers- | |
[}
12 | Weksler 3A04 20-240 F bi-metal, back angle : :
thermometer | |
| |
| |
14 Back{low Freventer- 19 | '
| |
1 Lawler RZ-3-5 with two stop valves & straindr | |
size 3/4" : :
| |
. I !
f 12 Expansion Tank- I |
} 1 | B&G #30, 30 gallon 125 PSIG ASME,painted : :
; withs: | |
1 a) ATF-12 tank airtrol fitting : :
1 b) DT-2 tank drain | :
[
(less gauge glass) G-2 | |




10939 MD. RT, 32, ANNAPOLIS JUNCTION, MD, 20701
BALTIMORE: (301) 792-4230 ~ WASHINGTON: (301) 953-9310
DEL, - PA, - VA, - W, VA.: (B00) £38-4427

MECH AN QIPMENT " SALES & SERVICE
s MIE NS A R Ay i » 5 MERMOME TR
WOLAR PRO
. PACEKALH L STE AM S
BOILE RS MY CON "y A i [ 1y A Y v AL Y '
Ond BOILER FEED NSTRUMENTATION TEMPERATURE REGULATING WALEM MEATLNS .
["' Arlqtn.Racquotleoua 1081 cwy PAGE 3 OF 4
iem | aQry DESCRIPTION Sar | unirerice oisc [ toracerice

T
13 Solar Holding Tank-

1 John Wood Tank, commercial 100 WwP, galvan-
ized, size 30 gallon, 12"P x €0", with 3

each 1" conn. 2 each 3/4" conn., & 2 each

2" conn. (less gauge glass)

14 Scolar Storage Tank-
1 John Wood 84" @ x 180" O.L., commercial 100| 463(
WWP, painted red oxide, with manhcle, one (1)’
16" ) flanged conn. for HE~2 (furnished by
others), one (1) 6" @ flanged conn. for B&G
TCW-€84 1lttx., eight 2" conn.

NOTE:Zinc Chromate painting not included-

T ———————————— — —

inside of tank must be prepared and so
painted in the field by others if required.

!1J 1 McDonnel & Miller float operated make- up
: valve #25A
o

16 6 Man hours allowance for field alignment &
Start-.Up of pumps P1 & P2 (portal to portall)

y 7 ADD to above price to fabricate & package
pump P-1 system and pump P-2 system in

acceordance with attached sketch.
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MSDONNELL No. 25A

Make-up Water Feeder for Receiving Tanks

The McDonnell No. 25A is a dependable float.
operated feeder used to add make-up water to con-
densate receiving tanks whenever necessary. lts use
is in keeping with the accepted modern practice of
mounting a McDonnell pump controller on the
boiler to keep the boiler water line within the pre-
scribed limits for maximum efficiency. The No. 25A
makes sure there is an adequate minimum supply
of water in the receiver at all times to answer any
demand from the boiler.

The No. 25A is mounted right along side the re-
ceiving tank, and feeds water into it through a
separate feed line. It combines large feeding ca-
pacity with heavy-duty construction to meet the
rugged demands of receiver tank service, Triple-
feature valve design assures positive scating, as il-
lustrated ac right. Valve stem seating arca is made
of high temperature composition, valve scat of
monel. Valve is protected by a large strainer.

The bottom flange of this strainer housing has a
removable plug. If feeder is mounted on receiver
before shipment to job site, this plug permits drain-
ing water from housing after testing as a precau.
tion against freezing; it can also be used afterward
to clean out any dirt trapped by strainer.

Capacity Curve No. 25A
FEEDER DISCHARGE

| Tr 0 D O B A 0 R O A 2 5 B GPM

“.ooo'i + 0701’0 R e S e O e e e e K { |
-t “ 4t ——¢ 4 ¢ b

0.000* Y S G D VU D T TS T S S G VN W DS ‘/20
"f'“ ? - . + + + * - . - * 01 c»,’/.’l . ‘

9,000 b4ttt —tet 4t s t.‘f," .... 8
| S o, o o o T S . .Q"} .......

..mt« R R B “‘”'/. st - %
‘b ‘\/{ ~— v . ‘e

7,000 t——+—4—t——4—+ ‘}fU L T T
- - - L L 2 v - . .-

6,000 4 ! O ) - . e |8
*> - - * + - . -

8,000+ -+ + S S R 10
- P P P — P P~

Q.OOO —— D it St TR SRR S S IR N |
- G T O

3.0001»1- 1 ) -1 - §
Py P - & —o -

'.mk ' I-‘"\ -ttt &
- —— S W U T S W S et

|.°°° Q—f*—b I SR 55 e . ) - - - @
! D WG I - - bt

o'.LL,A_;..‘.,..,.....:.._O
O 10 20 3 40 % 60 70 8O 9% 00

WATER SUPPLY PRESSURE IN LBS PER 5Q. IN

McDONNELL & MILLER L' L'T

3500 N. Spaulding Avenue, Chicago, Illinois 60618

TRIPLE-FEATURE
VALVE DESIGN

t ' »
S
( V Maximum Body Pressure, 35 pyi.

Maximum Water Supply Pressure, 100 psi.

) ‘ i P
. . ! “I 1 P
1. Cam and roller design B B ’ :
provides straight thrust ™ 3 0y "
’ \ L .t ']
acuon, ‘J‘ . ; - |
; bl - ¥ Vo
2. Valve guides support W AN ol {
valve stem at both top ,Tr ! y
and bottom, ‘ ! )
n . ) &
3. Stem articulates at - 2
seating area for positive - '
valve closing. <
Dimension Details No. 25A
1 PIPE TAP
1 PIPE TAP [: Y — e
* e 7 — ). " ‘
1 Py / i 1R
| /TR ‘ il
{ / y_ A | - ! '
o L wf 1 ) ;:"" Y |1 | \ 0,
L RS AT T =T ’7’?— i}
Y l.:‘l»."/ b= =Salel | | I
e
o || /1 W i
g ~ | | / |
i) /| = \_,;f -
[ e [ e [T
-u-v Z: PIpE ™ DRAIN | =1 PIPE TAP
Srar 6 L oung uve
OUTLE!

G-5




INSTALLATION OF No. 25A MAKE-UP WATER FEEDER

The feeder is usually located one-third of the dis.
tance from the bottom to the top of the tank. This
provides ample space for return condensate

Discharge piping from the feeder should be con-
nected to the top of the tank. This will reduce heat
transler, kt('p the lt‘ul valve u»nl‘ and prwrnl
excessive liming.

Drain valves should be located as shown in drawing

R

to provide blow-down for both the feeder and the
tank, to flush out any sediment accumulation. A
regular schedule of blow-down (once a week for
example) should be maintained.

For the water equalizing piping, pipe fittings should
be used which will provide access at every right
angle turn. This will facilitate cleaning and assure
proper equalization between the tank and the
feeder.

3-
a PIPE- |

= XA' >ig ("

IPE

&

i

STRAINER

BASKET ASS'YJ'// «vj ‘»
e
MSDONNELL S PUMP
N® 25A FEEDER- *I ‘ U { DISCHARGE
-
DRAIN VALVES | [ _____ fly S S

CHECK VALVE
CITY ‘WATER SUPPLY

~—— CONDENSATE
ﬁt_ RETURN

R —

RECEIVER TANK

- FEED PUMP

Proper Sizing of Condensate Receivers
(Reprinted from Mechanical Contractor)

it has been found
customary to select a receiver of sufficient size to
hold a volume equivalent to the condensate evapor-
ated by the boiler in a one-third to one-half hour
period at the norma!l firing rate of the boiler. For
example, with a 100 H.P. boiler evaporating 3,450
Ibs. of steam per hour (431.25 gallons of conden-

“For the normal installation,

McDONNELL & MILLER LT

3500 N. Spaulding Avenue, Chicago, !llinois 60618

sate) the receiver tank should be capable of collect-
ing (4323) 144 gallons to (432/2) 216 gallons.
Assuming 75% of the gross volume of the tank is
useable, the receiver should be selected to have a
gross volume of from 192 to 288 gallons, which
on the average for a 100 H.P. boiler would result

in a 250 gallon receiver.”

Bulletin No. L.1348

Printed in U.5 A,

G-6
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EMactive Febuary 15,1972
b

AN ALCO STANDARD COMPANY PHONE -~ 215828 0800 TELEX — B4.6447

WOOD INDUSTRIAL PRODUCTS COMPANY v' Conshohocken, Pa.

SPECIFICATIONS FOR
ASME EXPANSION-COMPRESSION TANKS
125 Lbs. Working Pressure = 188 Lbs, Test Pressure
Pm;_o,,d Red Oxide or Galvenized

P LAl .ﬂ,,i.‘f____.___..l~

-
(ASME c
\ LU

R

' ?
...._l..£7 F UN\J !‘ ~— ___4
- EIGHTS
sisnotlll Ml ’ ¢ ° . d % “GALY.
15 | 12" 33" 8" 4" " \ * A% * 504
18 | 12 39 g 4 n | 50 * 60
24 12 52 8 4 i 1 63 « 70
— 30 | 14 48 10 | § 8', | * 68 © 73
40 14 63 10 | Y, ] . 83 + 9
60 16 [ 72 12 I 6 9", 1 L + 127
80 | 2 63 8 | 8 10 | * 130 * 145
100 | 20 78 16 " 10 \ ~ 162 + 181
120 | 24 65 20 10 1" | « 195 215
135 | 24 72 20 10 1, 1 + 218 235
144 | 24 77 | 20 10 T, T « 230 251
180 | 30 62", 22 T~ | 13, " * 299, 38
220 | 30 77 22 1 (D I, » 355 389
240 | 30 ga 22 1 137, ™" *_38% [AH]
310 1 30 105", 2 1 n 13, LA « 480 517
300 [ 36 N’ 28 14 15 1, T 48% 515
400 | 3 93" 28 14 15 1" * 634 675
$15 [ 36 1207, 28 114 15 1, ~ 789 ° 840
525 | 42 97 2 Sets . 15" Crr. 6, 2 « B3 587 ]
750 | 42 136 2 Sets 15" Crr. [V 2 1133 T200
1000 | 48 129 2 Sets 157 Crr. 174 2 . 1729 514
1500 | 48 198 2 Sets 15" Crr. 17", 2 2319 2421
2000 | 48 267 2 Sets 15" Crr. 177 2 2914 3025

*Sizes normally in stock for prompt shipment,

Tonks ore fabricated to ASME Code, subject to approval of o resident, licensed Hortford Steom Boiler Inspector.

Telltole holes are furnished in lieu of inspection opening on all sizes thru 15 to 144 gallon. Two 2" plugged in-
spection openings are provided on sizes 180 thry 515 gallon, 525 gallon and larger are equipped with on 11 x 15"
manhole,

Tops for 2 overlapping gauge glass ossemblies ore included on 525 gallon size & larger.

Guarantees ore against defects inmateriol or workmenship, and are good up to the time of installation ond test only.
The guorontee 1s 1o the extent of the tank only, and does not include any ellowance for replocement or consequential
domoge. Material must not be returned without first receiving our permission.




Capacition of B L G Tank Heaters in table below are in GPH (gallons per he) when installed in stesl tanks

TABLE 1 - TYPE TCW (%" 0.D. copper tubes)

BOILER WATER IN TUBES
P — .
1800 MIN** 2120 MIN.**
HEATER NO. PUMPED BW HEQD PUMPED BW REQD
Tewars [ o I I R - A R A—
S {2 7 W (R A S ) 3 R B
“Tyewero | I S [ I R S
TCwase | |y - n e
[T Yewaa2 1 a6 a4 w0 I
[T T TCw s ) I T R S S e
1Cwabe L I T A e,,__.f,, e N T
“Tcwae0 s e T
TCwass 86 1 a " e
TCW472 " e e T w0 e
T Ycwass 1T 0r g e T
TCW-406 119 10 215 18
__TCW 612 {4 o 1 o I 2w I 2
Jewes 3 B —— i
T Tewe2e 8 | s a1 e
T rewesn & T e T T
[ YCwe3s 1w e T4 T e
“Tewed2 | (L7 2 S AN S 1 D S 7 E—
TCweas {3 |y T am 8
Tewese | 203 | v T Ta T m
T Tcweso 1 a3 0 T T e T
oL veweee 262 |22 T a9 a2
Cvewerz {298 |26 T eas | ae
—me TCWOBA 1T 3e0 |y T ge2 T ey
i TCW 666 421 36 763 65
I Tcwewe | 66 6 T T
i Tews2e w0 - 9 | aam I
! _Ycweso | vy ) v | 13 i R
i TCW-836 207 18 T a0s T aa
*___jgvgsAz_H___ i R {5 N S 7 SN S [ R S R
[ Tcweas Ny |y T e | e
()‘ [ Jcwesa 1T ye T2 0 [T 60
TCwWBe0 430 : 36 810 69
TCwWe66 | TaBa 4 1 F 2 1
| TCwB72 s 634 | as o0 T TTes
] Tewesa [ (L7 R T S 1" I S —
1 TCW 896 779 66 1 1410 120
! TCW 1024 - 203 7 a2y |
L Tcwi030 1 ae9 [T 26 | s19 | a9
| Tew1036 | w2 P T 64
r TCW1042 | ars T a0 912 N B
TCw048 | 556 | a7 T voes | ev
TCW-1054 652 6 | 1228 o4
- TCW 1060 748 64 1410 120
TCWA066 843 72 1588 135
TCW-1072 949 | w1 1754 149
TCW 1084 187 98 2006 178
TCW 1096 o vse T nd N 2a5 T 208
TCW-10108 1567 132 2620 239
TCW-1236 556 a7 1090 93
TCwW 1242 691 59 (57 D) TR | A
i Tcwi2e8 | 826 0 1588 135
TTCW284 | 968 82 1824 188
TCW-1260 112 94 2054 174
[ TCW 1266 1252 106 T Tana 196
TCW-1272 1383 17 2606 221
MAXIMUM BOILER (505 T 50 2820 239
TCW-1284 1685 143 3063 259
WATER CAPACITIES . Yom 136 e ] o S
Pumped Circulation TCw-12108 2268 193 4109 349 Pr.ersswl; drop through
in TCW Units YCW-12120 2554 m &N 33 Sum fiex B sparess
TCW-1436 748 64 1467 125 rmately .55 ft. for each
TCW 1442 949 81 1824 155 foot of free tube length.
Heater | Boiler Water TCwW 1448 112 94 2137 181
Oiameter | In Tubes. ’F TCW 1454 1303 1 2504 213 “inimum Boler Water
= TCW-1460 1497 127 2820 239 required is given
N - s dbd | TCW. 1466 1719 146 3176 270 el Betsd on 25 orop
() & | s —one L i 5 L Jis pna a0 g
TCW-1478 2096 178 3872 329 :
gl |~ 840 SPM TCW 1484 2268 193 4199 156 Rt T eapes
TCW 1496 2658 226 4910 a7
TCW-14108 3063 259 5530 469
- - _TCW-14120 3438 292 6227 529




L

e

'-,— N — - —— .y

E— A OVERALL LENGTH
NOTE: [ 8 FPEE TUBE LENGTH
W ! [ p—
Indicates " OD Copper Tubes ;
18 | !
Indicates 34" OD Copper Tubas i .
Tey ' HE
Indicates 14" OD, Copper Tubes | ;
i e st o e LT N T
| IN TUBES IN TUBES 3
HEATING SURFACE 5Q. T, A L} c [ 13 ¥ G H J x L M N L
NEATSR NO. vew| tev| tew| tev| rew| ter l
Tcs Tcs cs
Cvewres — 412 | 10| — foaw]| — [ — [eve | 2| e | v | | % N el ie] %l v | v 1
TOWICS — 418 | 18| — | 19%]| — | 17%| — | 6w | 2% | ava | 7va | W | 0% [N [ el 1ve] % | ve | Ve I
_tewrcs — 424 | 25| — |2su| — |20 — [ew | 29| e | pva | g [ on [k vl af ufw | v .
TCW-TCS — 430 33 — [ %] — | 29% | — | 6 | 2% | @] 2| W | 1M | 1N | 1% 1v U |Vl |
_vewtes — 436 | aa| — Larw| —Tasw| — [ew | 2| ava | zv | G ] ok [k [ va] u]ve | v |
TCW.TCS — 442 49| — |%| — | % | — | 6% | 2| ava | 7va | VR 'Y | e | e 1| % | Va | Y
TACWICS — 448 | 87| — | 49| — || — [ewm | 2% | ava | ra | e | ok [N ] % ve [ v
CTCWICS — as4 | 68| — | ssu| - [ s3u| - 6‘/.: [ 2% wva | 7 TARARADIEIAR
TCW-ICS — 460 72] = |6VA| ~ | 59% )| — | 6va | 2| 42| 7% M | V% | Y5 | Va1V Ul val| v
TICWICS — 466 | 80| — |67% | — | 65% | — | 6w | 2" 4va | 7 | 1%e | 1% | e |1 1% % | Ve |
TNCWICS — 472 | 88| — |73% | — | Z1% | — | 6% | 2] 4va | 7va | 1% | 1% | 1% | 11| %] Vel C
TCW.TCS — 484 96| — | 85%| — | 83% | — | 6va | 2| ava | 7va | Ve | 1N 1Yo | 1ve ] 1 %U|Va | Va \ 1
TCWICS — 496 | 104| — |97% | — | 95% | — | 6% | 2% | a% | 7va | "% | 1% | 1% 1| 1w] %] v | v
rewrcs — 612 | 33| — fraw] — | ow| — few [ 3w | ew fron |2 [ im|m] 22 |1 Jw]w
THCWACS — 018 | 86| — | 16| — |15% | — |6 | 3va | 6w |1ova | 2% |1 | 1| 2 12 |V | | w
TCWICSTCY624 | 80| 61| 24% | 26%) 21% | 24 | 6% | 3%a | 6% [10va | 2% | 1% [ 1| 2|2 | v [ va| W
TTICWAICSTCY 430 | 10.3| 7.8 30% | 32%) 27% | 30 | 6ve | 3va | 6% |1ova | 2% | vm || 2|2 [ | vl w
TCWICSTCY 636 | 127 | 9.4 36% [38%| 33% | 36 | 6 | 3va | 6% 1ova | 2% | 1% || 2|2 [V | valwva
TICWICSTCY642 | 150 11.0| 42% [4a%| 390 | 42 |6 | 3w | ew |rove [ 2% (e [ |2 (2 [0 [va|w
T VCWICSTCY648 | 17.4] 12.6] 48% | 50% | 45% | 48 | 6ve | 3v2 | 6% |1ova | 2% | 1a [ | 2 |2 [V | va|va
TCWICSTCY-654 | 197 ] 143] 54 [s6%) S1% | 54 | e | 3va | 6% [100a | 2% [1ve (1] 212 11 [w|w
TTICWICSTCY 660 | 220 | 160 60% | 624 7% | 60 |6 | 3va | 6% |rova | 2% | w22 |0 | w|w
TICWICSTCY 066 | 244 17.5]| 66% | 68% | 63% | 66 | 6ve | 3va | 6% |10va | 2% | 1% | 1| 2 |2 | 1 |val|va
THCWICSTCY 672 | 268 | 19.2| 72V | 74% | 69V | 72 | v | 32 | 6% |10va | 2% | 7e | 17| 2 |2 |V | Va | va
A TCWRCS1CY484 | 31.5| 22.4| 84% |86% | 81% | 84 | 6va | 32 | 6% [10va | 2% | 1% (1| 2 |2 |V [ va]
WICSTCY49 | 36.2| 257 | 96% |98% | 93 | 96 | 6ve | 3va | o [10va | 2% |17 |1 | 2 |2 |1 | % |
vewics - a8 |1 | — |204]| — |16 ]| ~ |8 « |owfi2va|awm |2s]2nfla]s | m]|w|w
TCW.ICSTCY824 | 15 | 11 |26% |27% | 22% | 24 |8 | 4 | 6w |12va | 3% | 2% | 25| 3 [3 | | w]|w
TCWICSTCY830 | 19 | 14 | 32% | 33% | 28% | 30 | 8 « |ew |2va | aw |2 (2|3 |3 [ | va]|w
TCW.ICSTCY836 | 23 | 17 | 38% |39%| 34%)| 36 |8 |« | ew [12va [ 3w [2u [20] 3 {3 [ ]| w]|w
TewIcsTeY-842 | 27 | 20 |44 [4sw| 4o | 42 [ 8 ‘ 8w 122 | 3w | 2w (2% | 3 |3 | w ]| va|w
TCWICSTCY-848 | 32 | 23 | 50% | 51% | 46% | 48 [ 8 « | 8w (122 | 3w | 2w |22a| 3|3 | wa| va|n
TCWACSTCY-854 | 36.5)| 26 | 56% |57% | 52% | 54 |8 | & | 8% |i2a [ 3w |24 |2n]| 3 |3 [ ]| va|w
TCW.TCSTCY-860 | 41 | 290 | 62% | 63% | 58w | ¢o | 8 “ ow [120s | 3w 2w (24 33 | wm|w]|w C
TCWICSTCY866 | 45 | 32 | 68% |69% | 64% | 66 | 8 | 4 | 8w |12va | 3w [ 2% [2n| 3 [3 | va|va| v
TewIcsTcY872 | 49 | 35 | 74% |7sm|7o% | 72 |8 |4 [ ewm |r12va [ awm 2w [2w] 3]s | ] w]|w
TICWICSTCY 884 | 58 | 40 | 86% |87% | 82% | 84 | 8 P 8% [12va | 3 | 2% | 2| 3|3 | wa| va|wn
TCWICST1Cv896 | 67 | 46 | 98% |99% | 9a% | 96 | 8 | 4 | o% |12va |.aw [2% |2 3 |3 | | w | w
K .
G-10 -

- —_—
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REVISION 3

“w Engineered Products

Read Out

\,:/ Kits

o ARlincton Racquetball Ct,

-

sscnepresentarve _Cummins-Wagner

rTTaAgNgG. (e - . ORDER NO — . DATE

ENOWNEER . suewmrreony __Wally Bass_ oare 12/14/ 751
conraacton _ Rust Construction APPROVED BY . DATE
DESCRIPTION

B&G Readout Kits are designed for use with Suction Diffusers, strainers, coils, etc. All
B&G Circuit Setter Balance Valves and Circuit readout kits feature full overrange protection
Sensor Flow Meters. They may a!so be used and are equipped with hoses, readout probes,
to check differential pressures across other carrying case and Circuit Setter Balance

system components including B&G pumps, Valve calculator.
MODEL NO.|-OVERALL CASE DIMENSIONS MINIMUM READING % OF TAGGING
LENGTH | wiDTH | MEIGHT | DIFFERENTIAL| RANGE | ACCURACY | QUANTITY INFORMATION
RO-2 14" | 9%" ' o 5'-100' +=.5%
RO-3 .5'-16'
13" 12" 8" 5’ =1% =
RO-4 .5'-35'
~tf.| RO-5 [ 124" | 6%" 6" 5'-25' | 3%
Maximum Operating Conditions Note: For other pressures or ranges, consult factory
Working Pressure 250 PSI| *Full Scale Accuracy.
Temperature. 250°F
TYPICAL SPECIFICATION ; '
Provide a portable Readout Meter with pro- hoses, shut-off and vent valves, and carrying
vision for hanging, capable of indicating case. Reading range to be . Read Out
pressure differential across a system compo- Kits to be ITT Bell & Gossett Model #

nent. Unit to be complete with all necessary

| BELL & GOSSETT J [

© COPYRIGHT 1969, 1978 BY INTERNATIONAL TELEPHONE AND ELEGRAPH CORPORATION FLUID HANDLING DIVISION

PRINTED IN U.8.A. 2.78 INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION




l ) BELL & GOSSETT SUSVILL IAL M/ 1 87 1 s
Z} PRODUCTS REVISION 2
b In-Line Mounted Centritugal Pumps A\ K\- ’1
SAN
SERIES 60" ~dd o
iﬂ’ > [ ST
"N, o8 Arlington kacquetball Court
PR LA ’ r_,‘ - ,—.
‘Q - ;

UNIT TAG NO,

ENGINEER

contracton_ KUst Construction

\

846 reprisentaTivi__Cummins-Wagner .

ORDER NO _____ . (——

___oarg 12/14/7

‘Wally Bass

SUBMITTED BY_

APPROVED BY_ . DATE

DIMENSIONS

DISCHARGE o

Al

—

=
f o F —=1G K‘Ll ~M f\sucnorq

—_— -

Companion Flanges furnished for Suction and Discharge

SUCTION
PUMP N

AND PUMP DIMENSIONS —~INCHES
SIZE | DISCHARGE
$1Z

¥ G X L SPECIAL INFORMATION REQUIRED

[T
INCHES NPT

J]’Zi.sf

l 1 4AA 1% 51

% | 3% | 1% 2'/1L7'/. % |5 6 11

7

GPM

2.9 FT.

ALL MOTORS 1750 RPM

MOTOR SIZE MOTOR DIMENSIONS—INCHES
H.P. | PHASE A 8 c D E H
—— Ve 1 7% - 7% 4% 10 19%
Va 3 7% — 7% 4n 9% 19
Y 1 9% 2% 7% 4% 11 20%
% 3 7% - 7% 4% 11 20%
A 1 9% 2% 7% 4% 11% 20%
A 3 7% - 7% 4% 11 20%

© COPYRIGHT 1967, 1972 BY INTERNATIONAL TLLEPHONE ANO TELEGRAPH CORPORATION

BELL & GOSSETT MORTON GROVE, ILL. 60053 ITT

Fluid Handling Division, International Telephone and Telegraph Corparation

MATERIALS OF CONSTRUCTION:

g’anor«zt FITTED [] ALL IRON [] ALL BRONZE
Y
ELECTRICAL DATA: Z€ wp

SIS vois O oy Z o,
o L SR

SPEC. CONBTR. e e

MOTOR ENCL._

MAXIMUM WORKING PRESSURE 175 PS!

SEE PERFORMANCE CURVE ON REVERSE SIDE

PRINTED IN LS A 10 22

G-12
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B

B s



TN Y4
SERIES @@ PERFORMANCE CURVES

PERFORNANCE CHARACTERISTIC CURVE
von 1U4"AA  carmsieas mae o w0 SERIES 60 4 ety wito 1750 **»
LLE LY LIL A
CURVES BASED ON SHOP TEST USING CLIAR COLD WATER AT A YIMPERATURE OF NOT
OVER B0 PERIDRMANCGE 5 GUASANRTEED AT INUACATED UPERATING POINT ONLY
NORSEPONER CURNVES LU NOT INCILUDE MOTON SERGICE FACT O
e g A [ IS 6|
g T 1 Y T | W—
}V ‘ { + ‘ . ’ ‘ ’ ‘ . * . + . l . I . 1
| | ! | |
- + + + ? ! $ «fo et o ‘ + ‘ b ! ro— i
| "
. - T - 5 .- T (I S | | . | Sy ---.......‘
L] i /' | I | | | | | | | Impeliers are tnmmed .
‘ - : o T ™ T T 1 T  EAE | 2 * + ot ments 10 SUpPly reQuted Capacity
i S N - ) e 4 < 1.4 i bl b | i | Responsibulity 1or hingl iy o
1 | “ 1 | I 1 Y I 7 | I 1 INg remainy ;.m;” Bell & Gossent
= ] ‘ + +—p —o ’ . . . I . + l —— —¢ + - - ‘ t [ t
| | | | |
- - Y ) PSS S S W — - | ? l - - I + »-4 - - — 1 - 71 4' }
“w | | | | | | [ i [ |
r 4 - -f I» —— a $—~ : *—- ¢ -4 -y . + . + . { . + 4 l»- >— 0 L
| | | | | |
30 %—o‘ T e ———— | s i o et . . . et l +—¢ 1
| 1l
. S5%. 1 130% 5‘ oY1t 1 I - | 8 - 4
| | | |
s — ’ I . . ‘n. ol ) e g oyt ——d e e 44 L
! - .0 - TN . P— LURNEP UGN SE S— — l T o e —ponad = G e S NN Wr G W -
L, | | !
_‘J t‘/!! } - . b oems .48% . 4 — ) VD SRS W S -?—475 . 1 + -1
| | |
§ 20» § . § o s g — o s & T ’. = g [ S ; 4 + l -7
| |
__? + + - - P, ! AP | PR TP UIES DR W S -~ ¢ 1| 4 i ' '
1 ’ | 1 |
," 4 - Ead Se e S S R . - 3 . 45*  _—1 -ty - ? *
-—#—‘ 4 | ! | |
b— -+ - . - - g, - . - . - . . . . . - + - . ’ 4
"T":;_‘": ‘ - - ————— . : + T * ‘o? - b - af—l ..0—-# -4‘ y
‘o ¢ — —— o ~ & — e > —~ —  -735% + - l. +
»—3 vva._.. !A e I S ™ ¢4~ 44 4 - - ¥
b —— — s S SR S + —~ —i ¢-‘v "P—r ——4 4+
4 ‘ - g 4‘ . e S SRR S —g—— — J»——{ -+
— } 1 | ‘ | | i kw’ | |
_.f —o-T — —— T Y- — 4o I ? >— 4 ——b ¢ - :
o - L l " | ‘ l L
0 10 20 30 40 50 60

CAPAGITY IN US GALLONS PER MINUTE

BELL & GOSSETT MORTON GROVE, ILL. 60053 ITT

Flud Handiing Division International Telephone and Telegraph Corporation
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|

e e

va-ooou . e .-.l

- o7 B-224.6
O '“",‘ 13 11/4BB REVISION 4
. .70 7 SERIES1510
- <. _ " {Centrifugal Pumps - Base Mounted

¥ 4
208 B 8.0 REPAESENTATIVE _CUFMLNwa!‘GNLR

Arlington Racquetball Ct,

SPEC CONSTR - —— ———

g | S ORDERANO ! e DATE . .
ENGINEER susmrreoay Wally Bass oare 1/2/14/ 78
CONTRACTOR _.,ﬁu s,t'_, go_n © truqti on APPROVED BY - " [—
SPECIFICATIONS
o v O

MATERIALS OF CONSTRUCTION

x BRAONZE FITTED ALL IRON ALL BRONZE V 1510 (Standard Seal)

ELECTRICAL DATA & “p [C] 1510-PF

2o& vours @@ cv . & (Packing—Flushed)
MOTOR ENCL .4 ’ e [[) 1510-8 (Single Seal)

[C] 15100 (Double Sea)

MAXIMUM WORKING

aepnoxmateweiont  # 2. P as PRESSURE 175 PsI
DIMENSIONS
o  STANDARD SEAL1S10
PUMP MOTOR | o e _ N ____Pump DIM(!!S'ONS (INCHES) . e
s1ze & [suction | FRAME [ A [ 8 T C [ B [ € T ¥ [ 6 [ W [uma) k | L [M TN TP TAma s 1T
DISCHARGE| SIZE “S'" FRAME )
T T S ————
| 1437 | . | 8% 14
Cre——w 35T |31 [14% | 25 (12% | 7 | 3 | 4w z'v..[%w‘ﬁﬁae'. 10% | 6% | 5% s'ﬂ MEERN
aram 29 —
k' e l | 3‘/l [-16
1647 |- [32w]
1488 1% L FRAME =
NPT NPT | 2137 139% 14% | 33% 127 | 7% | 3 A% }39"1'1855 [10% | 16% %
2151 o l N a1 it R dotic] =
2547 | 144% [20 (127 7] 6% [ 5% | 9% [1gr |13%
| 2567 146',| 16 |36%. |14 | 8 | 5 5% |2 [46'2 1 Rl 7
| 28475 | 45% |21 |13 21
28615 47%
STUFFING BOX 1510-PF, 1510.5, 15100
PUMP MoTOR|  —  PUMP DIMENSIONS (INCHES) Tl
sngtl. suction | FRAME A [ 8 [ ¢ [ o [ & [ F [ a [ w lama Kk [ L ["m [N TP TR s T
DISCHARGE SIZE "§" _'RAM[ e
137 r 314 | 14%
:4 T |3a%| 143 | 28% 12% | 7% | 3 A% | 2% 132% | 18% | 10% | 6% | 5% | 5% 13% | %
84T a: 1
“L" FRAME
1488 1%
[ 2131 Tael;| 36%, 417
NPT | NPT %.57 i | 33‘_ 20 |12 17 |
54T 16 14 18 | 5 | 5% | 2% [47'% 6% | 5% | 5% 13% | %
2567 |51% 41% 4B% 18% .
28475 | J (482721 |13 = |
26615 | | | 49% | v

© COPYRIGHT 1967, 1978 BY INTERNATIONAL TELEPHONE AND TELEGRAPA LGRPOAATION

BELL & GOSSETT L1 T
FLUID HANDLING DIVISION




P - PERFONMANCE CHARACTERISTIC CURVE

1510
NG CLEAR COLD WATER AT A TEMPERATURE OF N0Y
‘u:.uh UI AT INDICATED OPERATING POINT ONLY

" R SERVICE FALCT

ron 1VA"BB  conrmrvca runr g o

CURVES BASED ON SHOP TEST L
OVER 85 F PLRFORMANCE
HORSEPOWER CLURY NOT

v . Py
} 20.. ‘ o - t pep—
0 - + .

8
’ T

120

110}~

2

TOTAL HEAD IN FEEY
~
o

e )
e

I LY PERFORMANCE CURVES

1750

.opaTe R ?l 67 Rey

CURVES BASED ON SHOP TEST USING CLEAR COLD WATER AT A TEMPERATURE OF NOT
OVER 85°F PERFORMANCE 15 GUARANTEED AT INDICATED OPERATING POINT ONLY

HORSEPOWER CURVES DO NOT INCLL t MOTOR SERVICE FACTOR FPPROVED

60 ~T -4
. T
T
prs o+t
-+ —4 t
30 + —~
impelien are 1immed in %'
- :\:‘u:'-w'-’:’z wad capacity " | mi
20~ "v‘-"o \a’!'” ;u :-“-‘v.'l T- ™1
. - "
ol LT HT T . 1t
0 20 39 - 40 50 60 70 80 90
PERFORMANCE CHARACTERISTIC CURVE
vor 14"BB conrmrvaas rumr na wo. 1510 wio 3500 wrm

CAPACITY IN U.S. GALLONS PER MINUTE

LR
PRINTED INU.SA, 578

N oA

BELL & GOSSETT

fAVE A T

2 ! TTTTT 111 i “r—-r
L], \F:’O:"- 30% | T 35, + L J HAHH { i ....!
450 — 42. + T 4+t J
| | o |
et T 4 + f ’ + 45% “ 1 |
T . : "l T T : oy - "*—46.'0*__"" P' ms 1 oo v—’; 100 Capacily -1
JHG-HHH A “,~::; L T
400-9" ‘,L 4 Pt "_T . 1+ 46%- *’-"*‘ S T -
' SN ! 45°% —‘t v -t I
‘ ——+f- — — - 7—T_ _L 7' —‘-4 T-d‘I_ B % b —
5 4 ;l ’ ‘f ‘i* . ! ‘ \ 420f°>vi + - !,_
350 1~ 814 "“L““‘L“ —4 > - - —t—t + -4 4
z o o o o = ' 4 ‘l 4 :40‘}9#‘ ! v 4
3 W IERYE 4 VAENEEEERE
»—'L- 1111 ¢ vt + 1 ) - l 4 + ‘_W
< 300 N et feded AR5 -
§ | ! N & [
-4 - t N} + ' t +—- </ _I } - »—-—T b—
HE . (AL
7 —4 “\> I?H - { A-] - ‘ }—- -—1 — %——»—---4» —
250 g AN ‘ +—30 HP—+ -
—— ' 1 —t- l i > +— »—*» +—t—+ +
TN N+ 25w
| |
e 1110 P P N 2‘6HP1' IR I
T T INPSH. REQUIRED | N | =t | | 3
175 G (S 1 S Gl ;. I
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114808

\.,_/'/

[PV ik
B-224.6

REVISION 4

~© 7 SERIES 1510

* Centrifugal Pumps — Base Mounted

o8 Arlington Racquetball Ct,

A 1 — -

<

ssonerncsenranve  cummins-Wagner Co.,lnc.

ORDER NO

H GAUGE TAPPINGS

DATE
ENGINEER SUBMITTED BY wally 8685 DATE 12/ 14 /78
CONTRACTOR [ﬂ.’ , Cor S /N‘&“’ APPROVED BY e DATE

74 - SPECIFICATIONS

‘e GPM e Fr

MATERIALS OF CONSTRUCTION

T Xnuoun FITTED | ALL IRON _ ALL BRONZE x 1510 (Standard Seal)

K ‘ R ELECTHICAL DATA (] 1s10-pF
L 2 " voLTS “r.v J Pr (Packing—Flushed)
MOTOR ENCL Cc & (] 15105 (Single Seai)
e S - . [0) 15100 (DoOUBIe Sea)
re ' SPEC CONSTR
“Q'F‘ € gxcvmg—= O - -
P A —_— e MAXIMUM WORKING
APPROXIMATE WEIGHT /9% wps  PRESSURE 175 PSI
DIMENSIONS
o - STANDARD SEAL 1510 B
PUMP motor| __PUMP DIMENSIONS (mcuu) B
SIZE & |SUCTION ',!ﬁ!ﬁL_l_[ Bl c o [ e[ F 6 [ H limn K I'Mm [N TP Jawa[ § |7
DISCHARGE  SIZE Y5 FRAME . - =
1431 | I 28" 14%
(71457 131 | 14% 12% | 7% | 3 | AW | 2% [29's18% |10% | 6% | SY%| S| 13-,;‘ %
— IS)T: ! L:”v,'l 16
1847 ! (32% 1 | -
1488 1" “L" FRAME B -
NPT, NPT »f}’{ JI9R | Ta%s | 33% | 12% | 7% | 3 | ahe 9‘/:413». T0% | ew K
215 S S | . .
2547 | 4. | | 1 4v.1?o 12 ! 6% | 5% | 5% [q1grp |13% [
2561 146% 1 16 [36% |14 | B | & | 5w |2 [46%2 J ] . Y
284715 | 45% 3 21 \
28615 . 3 ‘—711 l J !
o __STUFFING BOX 1510-PF, 15105, 1510-0
PUMP MO'O.

size s |sucrion| FRAME A @ € o [ &

PUMP DIMENSIONS (INCHES e
¥ T% ' ot I.,I Mm [ NP Jhma) s T

H Juﬂn L L

DISCHARGE SIZE g I'IAMI

_lrﬂ' T. T 13’”' 14% o
45T 134%| 14% | 28% | 12% | 7% | 3 | 4% | 2% T32% 1184 | 10% | 6% | 5% | 5% | ___|13%| %
1827 ] 1 'Fig o D el e 6
184
“L" FRAME
1488 1% :
46y, [ 36Y; | 1'
NPT | NPT ? : 43 ’
g‘lj;j 116 }‘ 14 I 5 4;"" i [ S 13% 7
8 5% | 2% 6% | 5% | 5%
1% '41% l ! l__, Ve 187 s
[ 254 | ' | l F a2l |13 21
52675 [ 1 | 49%

© COPYRIGHT 1967, 1978 BY INTERMATIONAL TELEPHONE AND TELEGRAPH CORFUSATION

BELL & GOSSETT L LT
FLUID HANDLING DIVISION
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TOTAL HEAD IN FEET

TOTAL WEAD IN FEET
g 3

120

30

10

450

g

g

250

175

FPRINTED INUS.A. 578 G-17 INTERNATK NA. TELEPHONE AND TELEGRAPH ((

1 $) b@ PERFORMANCE CURVES

e —— L T e S

PLRTORMANCE CHARACTENISTIC CURVE
s DA'BB  comrmrvca pume e no 1510 wue 1750  wes

CURVES BASED ON SHOP TEST US'NG CLEAR COLD WATER AT A TEMPERATURE OF NOT
OVER B5'F PERIORMANCE 1S GU l“NHHl Al 'N( ICATED OPERATING POINT ONLY ﬁ
L‘ = “ BR0 CURVES O hOY " " OE MAOTOR SERVICE FACTOR areROVID / ’ m'l 8.31.67 Rev,

{ ascsanas

.

‘\"40%
DN

-—- -—7—0—4

|
——p— - +

- —

impelien gre tnmmea » % ingre

1= ments 10 supply reauied copacity | ‘

L. Responsituing tor hinal impelier s
'uu nans with (TT Bell & Gossen

1 LU_Li_LL

0 30 40 0 60 70 80 90
PERFORMANCE CHARACTERISTIC CURVE "
ron 14"BB cowrmrvaa sume na w0 1510 wuo 3500 wrm

CURVES BASED ON SHOP TEST USING CLEAR COLD WATER AT A TEMPERATURE OF NOT
OVER 85°F PERFORMANCE 1S GUARANTEED AT INDICATED OPERATING POINT ONLY

MORSEPOWER CURVES ‘v-‘ NOT INCLUDE " TOR SERYI i_'A 108 A”ll"lb,!f ﬂ part 8-11.67 Rev.
I I i 1 Yzo% rr \ I r v‘ I ] 1 -wm-v— -y
“ou” KT I. - 3% 1 ‘;01 T 1 # iue I ! r i i -’
- = — —<o — — o .u +— ¢ —— ! o o .v:‘—-

- + }\ ST -l [42 [ i | ...A-.%MA
:["”ZHH* TN , et e smestie e |
- S - -4 + | Responubilitg n '.‘, impeilon v
| | | | @ ramans with ITT Bell & Gussen

»—9..—0—-d'- . + l \ S +
. t* 11
+ - fres +—
"*"}“ - 1| = R
R/, —+—4+—4—1— ——t
8 :’VI a0% [ ]
l »—«P——< -—_ J
NN KN 35% | '
v ‘ I~
resmgem *F'TVW' B - R 4
I — — —¢—
.74;/_'7 T- — - e
- : ~130 HP -
- = - ! -
|
-— e o
B 0
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50 i

; - S S B N
0 10 20 30 40 50 60 70 &80 90 100 110 120 130 140 1
CAPACITY IN US. GALLONS PER MINUTE

BELL & GOSSETT ||

T

NPSH FEET

s 8

£ NPSH FEET

N

HEORAT'UN

——




-—‘-6?..2 Drain0- T mk

R

|

ISUBMIT TAL |
A-338

REVISION 6

No.7 and Mo 67 Mo 7 wo. 26 MISCELLANEOUS AIR HANDLING

??‘ ‘3 ACCESSORIES ~ AIR CHARCER -~
@ ;j DRAIN-O-TANK"- AIR VENTS

LG
Nos. 17 Se. and 17 Jr, No. AV
' or 2 il

o8 Arlington Racquetball saonernesentanve . Sunmins-wWagner Co,

UNIT TAG NO ORDER NO DATE

ENGINEER susmirreony. Wally Bass  oare _12L14L7é

CONTRACTOR RUS!. ConStrUCt ion APPROVED BY, DATE
DESCRIPTION

Both the Air Charger and Drain-0-Tank will admit air to the
compression tank and drain water. However, the Air Charger
is a 3-way valve which also closes off the system. Air tube
and piping not furnished with air charger,

The No. 17 Jr. and Sr, valves are primarily for radiation, Only
the Sr. has a manual control. The No. §7 and No. 7 vents have
built-in air chambers. The No. 7 and No. 87 are heavy duty

SCHEDULE

units. An overflow connector for %4 * O.D. copper tubing can
be furnished for No. 7, No. 67 and No. 87 vents. The 4V air
vent is specially designed for new type radiators. The No 26
Vacuum Breaker controls induced vacuum within a manually
adjustable range of % * to 20" of Mercury.
CONSTRUCTION Bodies—Brass

Internals — All Non Ferrous

MAXIMUM

MODEL WORKIN
Ng.‘ PRODUCT . 'Q’I:S‘%l

OPERATIN TAGGING
TEMPERATURE INFORMATION QUANTITY

av Air Vent 150

225

67 35

7 Automatic Air Vent 75

240

87 150

17 Jr. Automatic 35

17 Sr, Hot Water Air Valve 30

225

26 Vacuum Breaker 150

250

AC.2 Air Chavger & Tank Drain

125

240 p———————— —

DIMENSIONS & WEIGHTS

APPROXIMATE
mootL DIMENSIONS (INCHES) b Ay SHIPPING WEIGHT —LBS.

WIDTH HEIGHT INCHES EACM " CARTON OF

av % ¥
7 2% 4'A

48 1%
6

87 2% 4y v

E<n A B 1K 4

% 8

17 Jr. Ay 1
17 Sr, ey 1'4 e
67 1% I

12 1%

M - r.___a__

26 14 3 %

2
6 %

AC-2 4% 3%
— D72 2'% 9

F 2% ‘ 10
1 12

© COPYRIGHT 1967 1974 BY INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
PRINTEDINUS A | 74
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BELL & GOSSETTY

SUBMITTAL|

The Compression Tank absorbs the expansion forces of
the system water and provides proper pressurization under
varying operating conditions. Used with Airtrol/ Fittings it
provides positive air control, by accepting and confining
all free air in the system.

SCHEDULE

MODEL NO. AND | meouineo amTroL |
GALLON CAPACITY | TANKFITTING |
15 o I |
24 ATF12
30

40

60

80
100
120
144
163
202
238
270
306

—

ATF-16

ATF-20

ATFL ——

~ A-332
e’ "'"m.""—'-'\ ASME REVISION 7
Compression Tanks
Air Control
os Arlington Racquetball ct, saonernesenarve  cummins-Wagner Co., Inc.
UNIT TAG NO ORDE A NO DATE
INGNEER suemrienny . Wally Bass oare 12/14/ 78
conrmacron . _Rust Constructlion APPROVED BY oAt
DESCRIPTION CONSTRUCTION

Carbon steel with two 2" gauge glass tappings and four 3/16'
diameter telltale holes (approved by the AS M E. Pressure
Vessel Code) on the shells, Constructed in accordance with
ASME and so stamped

PERFORMANCE LIMITATIONS

Maximum Design Pressure 125 PSIG

Maximum Design Temperature 375 F

TAGGING

QUANTITY
INFORMATION

337

388

TYPICAL SPECIFICATION

Furnish and install as shownontheplansa _________ gallo

" compression tank with 1/2" gauge

lass tappings. The unit must be constructed in accordance wuh A .S M E. boiler and pressure vessel code and stamped 125

gSIG design pressure

A Manufacturers’ Data Report for Pressure Vessels, Form U-1 as required by the provisions of the A.S M E. boiler and

pressure code shall be furnished with each unit upon request.

Each compression tank shall be ITT Bell & Gossett Model No.

© COPYRIGHT 1966, 1977 BY INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

or equal,

BELL & GOSSETT I'TT
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e RSN ERSSER————

e —

ASME COMPRESSION TANKS (Air Control)

S0V 4 R T
(Nt —— 1
k 0\ |
.S - — A ¢
v !. Db -C-s
Nos. 15 thry 144 Nos. 163 thru 388
DIMENSIONS & WEIGHTS
 moDEL DIMENSIONS IN INCHES " TAPPINGS NPT | aprrOX. ssip.
L, T3 Ty 8 & TP 17 [ v w| wer-ies
15 ; 34'/,_L 17% | 24% | : . 63
24 13 [51 [ 25% | 38 7% ! . 86
EVE rel'/. | 30% | 46% | ' | v | 99
— 80 e [ [2en el 1 | || [TThe
50 76 | 384 | 58 [ 157
8 [ e 3¢ [ sou [ . 205
100 82 a1 61% 236
120 | 2a | 71% | 35% | 53 . . | . EE
144 83 | 41% | 62% , 298
163 | oo T Twen | [ 396
202 | 72 22% 1 a4 _
238 | 30 (84 | 13% |28% | 24 |27 [ 515 -
270 | 96 | 347 | 574
306 | 108 | [ 40% | iﬁ 633
BEC N IO T v 7.7 Do o T
388 96 33| | | 669

N/A - Not Applicable
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BELL & GOSSETT
PRODUCTS

I N NSO
REVISION 2

AND SUBMITTAL SHEET

Engineeced P-oducts

STRAIGHT TRIPLE DUTY CHECI( VALVE

DESCRIPTION

This single heavy-duty valve performs all the functions
required at the discharge side of centrifugal pumps.

The valve serves as a check valve as needed for zoned
pumping, parallel and standby pumping application and for
condenser-tower pumping needs. The disc and seat are hand
lapped—insuring tight shut-c' The spring-loaded weighted
disc prevents induced seconuary circuit flow in Primary-
Secondary applications.

A contoured disc permits pump discHarge throttling; valve
opening canbeadjusted forgood pump operating points allow-
ing “single” operation of parelleled or standby pumps under
a variety of requirements. The throttling feature also estab-
lishes an ability to meet specified pump operating conditions.

jo8 Arlington Racquetball Ct.

ENGINEER

contractor_Rust Construction
B4 G RePRESENTATIVE_Cummins-Wagner Co, .

ORDER NO
susmrreo sy Wally Bass

APPROVED BY

The specialvalve contoureliminates''rattle’ under low flow
conditions; a common check valve problem,

Turning the stem to the closed position provides tight
shut-off, The valve stem indicating groove allows valve set-
ting at the throttle or balance condition—permitting return to
the '‘set'’ condition after shut-off, Turning the valve stem all
the way up back-seats the valve and allows repacking under
full line pressure.

The valve is quiet in operation from low flows to flows
considerably in excess of normal designs.

CONSTRUCTION

BODY: Cast iron, DISC "“ND SEAT: Bronze. STEM AND
SPRING: Stainless steel. "ACKING: Teflon-asbestos.

When ordering specity Model Number and Size

SCHEDULE  maxiMum WORKING PRESSURE 175 PSIG—MAXIMUM OPERATING TEMPERATURE 300°F.
MODEL FLANGE TAGGING
NO. SIZE, INCHES INFORMATION QUANTITY

s 3052 i R ) W A
30S-2% 2%
3053 3 —

i 3054 4

3055 5 a
30S-6 6 B o
3Ds-8 .877 -
05-10 10 R

BELL & GOSSETT mMORTON GROVE, ILL. 60053 ITT

Fluid Handling Division, International Telephone and Telegraph Corporation

© COPYRIGHT 1970, 1974 BY INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
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STRAIGHT TRIPLE DUTY CHECK VALVE (engineered Products)
PERFORMANCE ‘ e
CHARACTERISTICS & - - \ )
% /
/ 4
5 J /
t e e ~ =1 — -
2}
2 [ %
$ HH 2
RAvanaRs
0 2030405060 80 100 120 150 200 300
WATER FLOW GPM
[
4 ? 8
® 7
- A
ie 1 s
5, o
t [ A
o4
o
8, -
T0 w A
DISASSEMBLE 3 2f af T 3= ""‘""**‘;"
g I // d =adl
. TH0 300 500 800 K000 200 1800 2000 2500 3000
WATER FLOW G PM
DIMENSIONS
& WEIGHTS —T
DIMENSIONS IN INCHES APPROX.
* Mo [ FiANGE[ A B c D [E SHPG.
- SIZE | OPEN |[CLOSED WT. LBS.
l T 30S-2 2 8% 3 8% | 64
D A % 30
0S-2%| 2% | 8% ¥ | 8K | TA | 24|
| 4 1S3 | 3 | 9% | 8% | 3% |10 | & 40
il un 0S4 | 4 | 1% | 12% | 4% | 1% | 10% | 4% | 100
30S-5 5 15% 13% 5 16 1% 4% 124
3086 6 | 16% | 15 | 5% | 18 ‘% [ 185
30S-8 8 19% 17% 6% 21% 11% 7% 305
3DS-10 10 21% 19% 8 25% 12% 9% 460
PROPER INSTALLATION
SHOWING STEM UPRIGHT
TYPICAL SPECIFICATIONS
Check Valve—The contractor shall furnish and install as shown on plans a check valve with a spring-22.1ed
weighted contoured disc and a calibrated adjustment feature permitting regulation of pump discharge flow = nd
positive shut-off. Valves shall be designed to permit repacking under full line pressure. Unit shali be installed on '
discharge side of pump in a horizonta! or vertical position with the stem up. Allow for minimum clearance of -~
valve stem. This unit shall be cast iron body construction suitable for maximum working pressure of 175 PSIG )
and maximum operating temperature of 300° F. All units shall be ITT Bell & Gossett Model #3DS . . . . or equal.
BELL & GOSSETT mORTON GROVE, ILL. 60053 ITT
Fluid Handling Division, International Telephone and Telegraph Corporation PRINTED IN US.A. 2.74




BELL & GOSSETT

SUBMITTAL

A-551
REVISION 2

Engineered Products

Circuit Setter®

Balance Valves
with NPT, Flanged and Solder Connections

NPT SHOWN
os Arlington Racquetball Ct. s nepnesenrarve __CUMMins-Wagner
RO oam
ENGINEER - = - a SUBMITTED BY _ ,w,a}._-i.y_ §q§§ R ——— DATE ,1 2/ 14/ 7 B
CONTRACTOR RUSt Co.nstrUCtion APPROVED BY - DATE
OPERATING DATA
MAXIMUM WORKING PRESSURE 125 PSIG. MAXIMUM OPERATING TEMPERATURE 250°F.
DIMENSIONS AND WEIGHTS
T i DIMENSIONS IN INCHES T .
/ - A ® c 1 e
’ b Normal| Insul | Normal| Insul | Normal | insul | Lbs. g | ) e B
CB-% Ya 2% 4% 2% 4% 2% 4% Y !
CB-% Y 2% 2% 2% 1
CcB-1 1 3% 2% 2% 1%
5% 3% 4%
cB1v | 1% | oo [ 3% "3 * 2% ‘2
CB-1%: 1% 4% 6. 3% v 3% 6 KVA A -
2 5% ‘| 4% 3% 5%
2% | 2% 7% 0 5% 4, 16
cB3 |3 § 6% |7 [5% | " [20 )
CcB4 4 FLG 9 9% 8 8 10% | 10% | 52
- .-\ c
SCHEDULE l
Mod Yoool |
No..l lnlo.r'ngn'lllgn Quantity
CB- % CB-% THRU CB-3
CB- % A
CB-1 'a—— | —
CB-1%
CB-1% Z
CB-2 / A
CB-2% - u M
= ~ A _l_
CB-4 L

)
“

BELL & GOSSETT L TT
© COPYRIGHT 1969, 1978 BY INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION F LU ' D HAN D Ll N G D l V I S l O N
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CIRCUIT SETTER" BALANCE VALVES (Engineered Products) |

DIMENSIONS AND WEIGHTS

S T DIMENSIONS IN INCHES
L o) e« —

No. Size No et | oo 1o Lbs.
o . tﬂ.‘ lali“:f:mu Insul | Normal | Insul o j-'

CB-%S | % 2% 2% % Z) 7- ?
D———— p—— L) |‘ 1‘ D mt— |. he— /
| 7C78T.§‘ ,/. ‘/. ‘/ 2./. “/ 2'/.]:/ ' {— ‘
SCHEDULE \’:
[ Moser | Toge! >
. agging @ \\

No. Information Quantity
CB-%S

CB"'lg

TYPICAL SPECIFICATIONS

Furnish and install a calibrated (bronze/cast iron with
bronze disc) balance valve equipped with readout
valves. Each readout valve shall be fitted with an
integral EPT check valve designed to protect the user —

from being wetted when setting up to monitor flow. An
integral pointer shall register degree of valve opening. U
Each balance valve to be constructed with internal A
seals to prevent leakage around rotating element.
Each balance valve shall be constructed for 125 psig. J

working pressure at a maximum temperature of 250°F,
and supplied with preformed polyurethane insulation
Suitable for use on heating and cooling systems. Each

unit to be ITT Bell & Gossett No. CB- Circuit €8-%8 and Co-% 8 (
Setter Balance Valve. _

NOTE 1 BAG Circuit Setter Balance Valves are designed in such a manner as
to faciiitate their use as service valves fo restrict flow but not as a
darop tight shut-off valve

2 BAG Circuit Setter Balance Valves are not recommended for use with
meler connections pointing downward

BELL & GOSSETT

8200 N AUSTIN AVE « MORTON GROVE ILL 80051
PRINTEDINUS.A 1.78 INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION




BELL & GOSSETT

ISUBMITTAL|

A-326
® REVISION 11
The ROLAIRTROL
Air Separator
, Air Control
Strainer Strainer
3".24" 3".24"
NOTE: 3" MODELS HAVE NPT NOZZLES.
o Arlington Racquetball Ct. sscneenesenrarvg _CUMMins-Wagner .
UNIT TAG HO omoEANO _________ oaw.
ENGINEER - SUBMITTED BY Wally Bass - DATE 12/ 14/
CONTRACTOR Rust Construction APPROVED BY . DATE
DESCRIPTION CONSTRUCTION

The Rolairtrol Air Separator is designed with tangential
openings to create a low velocity vortex where air is separated
and removed from the circulating water. As with all other
air separators Airtrol Tank Fittings must be included in the
system to properly direct and confine air inside the com-

Tank—2" and 2)4"—Cast Ilron, 3"-24"—Welded Steel; Air
Collector Tube—Perforated Stainless Steel; Strainer—Re-
movable Basket Type Galvanized Steel 3/16" diameter per-
torations (for free area see reverse side). Models R & RL-6
and larger have (8) ASME approved 3/16" Diameter telltale

inspection holes on the shell.
Constructed in accordance with ASME and so stamped,
Patent No. 3,151,961

pression tank,

l.. SCHEDULE AND PERFORMANCE CHARACTERISTICS

) MODEL NO. AND CAPACITY SIZE OF
T WITH STRAINER | LESS STRAINER | gneniNGe" TAGGING INFORMATION QUANTITY
MODEL NO, GPM* M NO. GPM* INCHES
“TR2 56 L m-'f) 56 | 2 /
R-2V; 90 | RL-2% 90 | 2%| NPT
R-3 170 RL-3 170 | 3
R4 300 RL-4 300 | 4
R-5 500 RL5 530 | 5
" R6 | 700 RL-6 850 | 6
" R8 1300 RL-8 1900 | 8
T R10 | 2000 | RL-10 | 3200 | 10
R-12 2750 RL-12 4800 | 12
R-14 3400 RL-14 6100 | 14| -ANGED
R-16 4400 RL-16 8000 | 16
R-18 5200 RL-18 9700 | 18
R-20 6300 RL-20 | 12000 | 20
R-22 7400 RL-22 | 15000 | 22
R-24 8500 RL-24 | 17000 | 24

*PRESSURE DROP: With strainer— 14 elbow equivalents
MAXIMUM DESIGN PRESSURE 125 P.S.1.G.
TYPICAL SPECIFICATION
Furnish and install as shown on plans an external air separation unit with integral system strainer consisting of a (cast iron/steel)
tank ........ R sssanaie

The unit shall have ............. " (NPT /flanged) tangential inlet and outlet connections and internal perforated stainless steel air
collector tube designed to direct released air into the compression tank. The unit shall also have a removable galvanized steel
system strainer with %" diameter perforations and a free area of not less than five times the cross sectional area of the con-
necting pipe (to be deleted if integral system strainer is not required). Instalier shall remove and clean system strainer after
24-hours operation and after 30-days operation (to be deleted if integral system strainer is not required).

Unit must be constructed in accordance with A.S.M.E. boiler and pressure vessel code and stamped 125 PSIG design pressure.

| A blowdown connection shall be provided to facilitate routine cleaning of the unit.

Each air separator shall be ITT Bell & Gossett Model No. ............ or equal.
i ' “" BELL & gosseTT ITT
FLUID HANDLING DIVISION

Less strainer—2'% elbow equivalents
MAXIMUM OPERATING TEMPERATURE 350°F

| © COPYRIGHT 1967 1977 BY INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
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THE ROLAIRTROL Air Separator(Air Control)
DIMENSIONS & WEIGHTS

M 7O COMP. TANK

H TO COMP, TANK

! 0
- 17
NLET
A L..,p A
| ran B
) 1
*»- -l ourier - ouTLEY L4 > ‘
I 7) l
1l —rt—
1194} 1100 | com—— l,_"l....!.__.lL.
\ With Sheines 37.24" \J _T_
2°.2%" ) *DISTANCE REQUIRED TO REMOVE STRAINER
Flange connections for field piping drilled
and faced per 150 ANSI standards.
NOTE: 3" MODELS HAVE NPT NOZZLES.
DIMENSIONS IN INCHES R ——
Model | Capacity Size of ox.
Nor | GPM | rangentil | A | 8| c | o | e | 6 [ w |0 |k |Tetane t5e
openings $q. inches wt. Lga.
R2 | %6 [2 | | 15% | 7 4 % | 6% | ]2 | A ’ 2 55
wa | s Lon | wer [ | % | @R | sw | 8 | 94| 2% © 6
L2 —r—-”",. NEEE ———/TEEE R R e . 12 66 9
R4 1 300 L4 | ov 10 LMW | 9% 112% | 20% | 44 | 14 165
RS | S0 |5 (36 [0z [ 0ve 10 (16 1234 [ 5% 1 1 " 220
w6 00 16 | (@ | 15% [ 13% 18 | 25% | 5V 19 220 300
R4 1300 |8 | 53, |18 19% [ 16%¢ |24 W | T4 23 310 50
© R0 [T2000 [0 (6% | 22 v | 2076 |30 | 3% | 9% 28 435 860
Riz | 2150 [12 | Flanged [ 76" | 27 2% | 2% |3 ®% | 1% PR L) 590 1200
R4 | 3400 |14 8% | 3% | W | %4 | @ 544 | 14 R ns 1820
®16 | a0 |6 102 | 3% 3% | 304 | 48 | 62% | 16 2 3 919 2610
®ig | s00 [T 123 |0 | 4% | T 56 | 0% | 18 82 1521 3500
R20 | 6300 (% 23 LT L L I L 1989 L0 -
R-22 800 |22 148 | 49% | 52% | 45% | 66 | 85K | 22 0 2322 7420
R4 | w00 | 159% | 4 S6ia | 9% | 72 | 9% | 24 ] 2841 8850
R % |2 (154 [ 7 oo e | 2 50
,'.‘l,"‘q,-_”.j ?i/f_j NPT L1 [ T ] 44 | S B | 9% | 2% . |60
(TSI S T . %% | 8 10% | 8% | 10% | 16% | 3% | 1% 65
RLA | 300 [ A% | 10 124 | 9% | 12% | 20% | 4% 100
RUS | 830 |8 W | 12 3% | 10W, [16 | 23% | 5% 1% 160
RUE | %00 [ 6 (34 10 [Is W 13 |18 | 25% | S'vi 205
R8s 4 1900 18 ) | 931 | 18 19| 16%, | 24 St | 74y 400
U101 3600 [10 ] 64 | 22 2% | 20 |30 | 31% | 9% 1| N/a NA 630
RU12 | 4800 117 | Flanged | 75% |27 25% | 22% |36 | 6% | 11% 9
RLl4 | 6100 |14 95 | 3wl 35 | 8% | a2 | san | 14 L1
RL16 | 8000 |16 105% | 36 | 38% | 31% | 48 | 62% | 16 2 2662
RL18 | 9700 |18 125 | Q0% | 4% | 31% | s4 0% | 18 3075
RL-20 | 12000 | 20 135% | 45 | 4% | 4% | &0 /8 20 4358
RL-22 | 15000 |22 148 | 9% | S2% | 45% | 66 | 854 | 22 5824
K24 | 17000 | 24 159% | 54 | S6% | &% | 72 | 93% | 24 7465
*Modsl “RL"" Rolairtrol Air Separators are manufactured less
B200 N AUSTIN AVE « MORTON GROVE 1LL 800%) ITT
PRINTED IN US.A. 3.77 INTERNATIONAI TELEPHONE AND TELEGRAPH CORPORATION
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B T

P
- Rigid Forms
SATALOG 'Y TSERS
DIAL STEM 90° BACK STRAIGHT 90° LEFT SIDE 90° RIGHT SIDE
SIZE LENGTH ANGLE FORM FORM ANGLE FORM ANGLE FORM
2" 3A02 3502 3L02 3R02
4" 3504 3L04 3R04
V7 6" 0 3506 3L06 3R06
9” 3A09 3509 3L08 3R09
12 3A12 3812 3L12 3R12
15" 3A15 3515 3L15 3R15
18" 3A18 3518 3L18 3R18
24" 3A24 3524 3L24 JR24
STANDARD RANGES DUAL SCALES
~40to 120°F in 2° divs.* Fahrenheit Centigrade
25t0 125°F in 1° divs.® (on outside) and (on inside)
~70t0 150°F in 2° divs T -
Qto 150°F in 2° divs.” _S0/160F ang —a0/706
o to 200°F in 2° diva 0/200F and -18/92C
200 200 in 8 divs 20/240F and ~—5/115C
$0 to 30°°F n 20 divs 0/250F and —18/123C
800 4000 I & dive. 50/500F* and +10/260C
123 :g 32802 = 130 o, 150/750F* and + 65/400C
200 to 1000°F in 10° divs.** 200/1,000F°*and +95/540C
—38 o gg%é :n ;" gm'. Noi re ded with 2 st
- to °Cin ° divs *Noi recommen with 242" stem
-10t 110°C | 1° di {on uurg/hl. "m’.,‘aT or right
0o 150°Cin 2° divs. L v et o B s, S STRAIGHT
. gto ggg"g in §° g'vs, .’4;. :oo.. oogos a;”mw valent C FORM
' t °C | ° di o ¢ 3ervice a .f‘ 0°F /us: ¢
10010 400°Cin ° divs. Wessh? ies syiom i1 ot TYPE 35
S50to 500°Cin 5°divs.** glass thermometers
- ; L
[ MOUNTING DIMENSIONS
e - FOR 3" DIAL SIZE THERMOMETER *
| TYPES 38, 3L & 3R Lo
L} - e '
Propurey l j, PRST—— TS M
l 3-1/16 OIA, A g
| .
' 90°* BACK g
|ng ANGLE FORM
7/8 WEX "o TYPE 3A
yawer— & MOUNTING DIMENSIONS
g FOR 3" DIAL SIZE ’
} , THERMOMETER
25469121824 TYPE 3A
ﬁ STANDARD STEM
200 - g Ewe ;—sni::i:‘:‘r':zn.a‘:.!’:ms b - 29/ 3 %
I | EXTERNAL ADIUSTMENT 7 pan— . B &1 F
vaner~ | ! TR A - :
) tj. ' L Y ;|
R e 31/16 DIA, ", P
ks LT i _i ‘
90° LEFT SIDE
ANGLE FORM
TYPE 3L

WHEN ORDERING: Give (1) Type No. (2) Range (3) Variations from standard, if any

i Cat. 225-(3-27




A

r\"l‘ V'!KSL!“ L L L I R L S
F i l:i INSTRUMINTS .
Max.-Min. & Wells
/"
MAXIMUM OR MINIMUM TYPE: 3-inch dial back angle form thermom- v
eters can be equipped with a red index, for registering highest or lowest
temperature. Index is “'set’” against either side of the indicating pointer
by means of a knob at center of plastic crystal. With temperature change,
the index is moved up (or down) scale where it remains until reset. Thus,
one reading gives both the present and registered temperature, Add R1
to catalog number.
MAXIMUM AND MINIMUM TYPE: Similar to above except thermometer
is equipped with two red indices for registering both the highest and the
lowest temperatures reached, and a regular black pointer for indicating )
present temperature, Add R2 to catalog number,
ACCURACY: Indicated temperature, 1° of scale range; registered tem-
perature, 1Y2 % of scale range.
STANDARD RANGES MAXIMUM AND
) ) ) MINIMUM POINTERS
~40to 120°F in 2* divs.* —=10t0 110°C in 1° divs.
25 ‘0 125.; in 1’ divs'. ' o ‘o 150.c iﬂ 2‘ diVS. NOTE. Seltengistering bi-metal thermomelers are '
0to 200°F in 2° divs. ot r:?o’m'm'or,du; Ior‘:p?ucnho’;v’a o:horo !
o ! T “4” stem length minimy Shock or excessive vibration w o en-
vk st Rt 10" sem lagih momim Souniose, shore euestive fumee g moit:
50 to 300 Fin2° divs. Other ranges, 214" stem length minimum ture will exceed 150°F (65°C)
WELLS AND FLANGE FOR INDUSTRIAL BI-METAL THER!MOMETERS
WELLS WITHOUT LAGGING EXTENSION WELLS WITH LAGGING EXTENSION
%" NPY 17 NPT ¥%" NPT 1" NPT
CATA- CATA. cata. | | CATA. O
LOG LOG LOG LOG
NO. A U Q NO. A u Q NO. A |U |T|Q| NO A|lU |T|Q
63-4 | 4 | 2% | ~ | S4-4 4 | 2% | - :
S$3-6 6 4% | Y% | S4-6 6 4%, 0 L3-6 6 |2%| 2|~ L4-6 6 |2%n|2 |-
S3-9 9 Va2 | % | S4-9 9 ™a| % L3-9 9 |4v2| 3 |% | L4-9 9 (4% (3 |%
$3--2 |12 | 10%2 Yo | S4-2 12 | 10% % L3-2 12 | 7% | 3 |3 | L4=2 121 7% |3 % !
S3-5 |15 [13% | % | S4-5 15 |13% | % L35 15 [10% |3 |% | L4=5 | 15 [10v2 |3 |% '
S3-8 | 18 | 16%2 Ya S4-8 18 | 16%2 % L3-8 18 |13%: | 3 [% | L4-8 18 |13%2|13 | %
S3-X | 24 | 22%, Y S4--X 24 | 22% ) L3-X 24 ""7"'_1 3 | % | L4=-X 24 |19 |3 (% |
T T e e arcrewet metent
po | e Qo) f Qs B Brass* G- Type 304 Stainless Steel
it r S (‘.:/Don Steel
' r‘:'t; - /2 0lA. J=Type 316 Stainiess Steel M~=Monel
— —— T & e tme—" 5 CoCSSa i *Brass wells are nol recommended tor Installations involving high
/ tm‘.‘.f.&::.’j - pressures and/or temperatures over 400°F
172 , *.002 | 1
NPSM 260 BORE
; i lpyp— —.L.. ¥a" NPT FLANGE
Satin finish chrome plated brass. For use in
WITHOUT LAGGING EXTENSION air ducts, dryers, ovens, etc. Cat. No. 2F2
pe T 4 1:3/4 U INSERTION LENGTH e 7/32 DIA. TWO (2) HOLES
“3/4- T U 21/2 — ael
V2 L |
NPSM y QoA 27 DIA,
ij——-—j—ﬁ 141/27 DIA.|
; = i
' L zoe2 7V ._l @
k5 260 m:" 1720,
A STEM LENGTH fh 32
WITH LAGGING EXTENSION




TYPE EA14 GAUGE

Produced especially for the large volume user, this rugged Weksler gauge is sul
jected 10 rigorous quality control standards Long life and repeatable accuracy
15 assured

* 4%" Dial size

* Corrosion resistant stainless steel case and ring. Plastic lens
* Balanced adjustable black pointer

* Guaranteed accurate to 1% of range

SPECIFICATIONS

® Silver soldered phosphor bronze tube with brass socket. Suitable for steam,
water, air, oil, gas, or any medium not corrosive to copper alloys.

® Durable phosphor bronze movement provides good wearing characteristics and
is recommended for average general use,

® Easy to read dial; white background with bold black numerals and graduations,

270" arc.
® 4" N.P.T. bottom connection.
DIMENSIONS PRESSURE RANGES
e S aPp FIGURE SMALLEST
DIAL RANGES INTERVALS | GRADUATION
F“‘ﬂ 0~ 30psa. Spsa Aps,
' 0~ 60 ps.i. 10ps.i 1psli
]f—-r_‘ 0-100ps.i 10ps.i, 1psi
0-160 p.s.i 20p s, 2ps.i
0-200p s.i 20pas.i 2psi.
0-300 p s.i. 50 ps.i. Spas.i.
0-500p.s.i. S50 ps.i. 5 pas.i
&% —or VACUUM RANGES .
& rTE - FIGURE * SMALLEST
(DIALRANGES | INTERVALS ,| GRADUATION
0-30" Mg. Vac 5in %in
COMPOUND RANGES
I F FIGURE SMALLEST
Lf'_“if‘j‘_ﬁis‘ UINTERVALS | GRADUATION
1% 30"-0- 30psi. | 10"& 5ps 1" &1 pa.
- 30"-0-100 ps.i. | 15" & 10 pas.i. 5" & 1 ps.i
Ko o 30"-0-150 p 5.1, 30" & 25 ps.i. 5" & Sps.i.
30" -0-300ps.i. 0" &S50 ps.i. 5“&5ps.i
NOTE: On compound range gauges the zero graduation is not
10 be used as a calibration reference point.

WHEN ORDERING: Specify (1) Type EA14 (2) Range.

TYPE UA12-0 BEE LINE GAUGE

IMENSIONS
AVAILABLE RANGES - -
0-30" Hg. Vac. 030 p.s.i. 10k =
060 p.s.i. B f,
30”-0-30 PSI 0-100 p.s.i.
30"-0-60 PSI 0-160 p.s.i.
30"-0-150 PSI 0-200 p.s.i.
30"-0-300 PSI 0-300 p.s.i. .
0-600 p.s.i. 2'!3 T =~~~
An inexpensive, rugged utility pressure gauge for the broad com- l 2"\"
mercial and industrial market, 3-2-3% accuracy, { .y D
+

Furnished in %" NPT, bottom connected steel cases, the 2%" dial
size Bee Line gauges measure water, air, oil, gas or any other
medium not corrosive to brass and phosphor bronze.

WHEN ORDERING: Specity (1) Type UA12:0; (2) Range.

Cat, 525 —

.
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Bulletin BFS

REVISION 1

Features:

® Bronze Body Construction

® Low Pressure Loss

® Horizontal or Vertical Installation

® Easily Serviced in Line ;
: » mplete Product Line
l

| LAWLER ITT

FLUID HANDLING DIVISION




Where are they used?

Double check backflow preventers are used on direct
water connections where the possibility of non-toxic
contamination from backflow or back siphonage
exists, but does not constitute an actual health hazard.

Lawler double check backflow preventers represent
troubla free, and if need be, easily accessible valves
for inspection and servicing. The internal design of
the flow channel is smooth to maximize flow and with
no obstructions or cavities to cause turbulance.
There are very few moving parts and the tolerances
of the design are such that chatter and vibration are
eliminated.

Be sure to follow local codes when specifying double
check backflow preventers.

N v
it
@““?\W |
) wwﬂ“u
/“L o

How do they operate?

1. Static Pressure
Both check valves are held tightly closed by the
spring loading on the check valve disc.

2. Normal Flow
Both check valves open as the equipment down
stream requires water. Lawler double check valves
minimize pressure loss,

3. Back Pressure
The spring loaded check valves close immediateiy
on back pressure protecting the potable system.

4. Back Pressure with Fouled Check
The spring loaded double check valve will continue
to protect the potable system if either check valve
is fouled.
Double check backflow preventers should not be
used where a health hazard exists.
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Where are they used?

Reduced zone backflow preventers are used on direct
waoler connections and provide complete and
dependable protection against contamination from
backflow or back siphonage, even where potential
health hazards exist,

As with Lawler double check assemblies, Lawler
reduced zone backflow preventers represent trouble
free, and if need be, easily accessible valves for
inspection and servicing. Similarly, the internal
design of the flow channel is smooth to maximize
flow and with no obstructions or cavities to cause
turbulence.

There are very few moving parts and the tolerances
of the design are such that chatter and vibration are
eliminated.

Be sure to follow local codes when specifying
reduced zone backflow preventers.

How do they operate?

1. Static Pressure
Both check valves are held tightly closed by spring
loading on the check valve discs. The relief valve
is held tightly closed by the inlet pressure on the
front of the diaphragm.

2. Normal Flow
Both check valves open as the equipment down
stream requires water. The relief valve is held
tightly closed by the inlet pressure on the front of
the diaphragm.

3. Back Siphonage
During periods of negative inlet pressure, both
check valves are held tightly closed.
The relief valve is fully open because there is no
pressure on the front of the diaphragm. All water
in the reduced zone area is vented to atmosphere

4. Back Pressure with Fouled Check
As the water pressure in the reduced zone area
approaches 2 psi of the inlet pressure, the primary
relief valve opens discharging the water from the
zone. This visual signal will continue until the
problem has been corrected.
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REDUCED ZONE BACKFLOW PREVENTER

DOUBLE CHECX BACKFLOW PREVENTER

Local codes will usually determine whether the RZ
(reduced zone) or DC (double check) models should
be used

In each case the backtlow preventer is utilized to
prevent contaminated substances from flowing back
into the potable water supply

Double check backflow preventers are specified for
use on direct connections where backflow would be
considered a nuisance and does not constitute a
health hazard. Typical applications include: pressure
steam kettles, food processing operations, sprinkler
systems and water make-up lines on hot water or
steam boilers where toxic substances are not used.

Reduced zone backflow preventers are specified for
use on direct connections where back pressure or
back siphonage would be considered a potentially
serious health hazard. If, for any reason, either check
valve should malfunction during periods of back
pressure or back siphonage, the relief valve would
open discharging the contaminated water to atmo-
sphere. If the diaphragm should fail, the backflow
preventer would continue to function properly venting
any contaminate to atmosphere,

Typical applications include: hospitals, laboratorias,
industrial processes, boilers and irrigation systems.

B

PARALLEL INSTALLATION

Where continuous flow may be required even
during times of servicing or testing, or where
greater capacity than a single unit may be
necessary, then two units connected in parallel
are recommended. |
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FOOD PROCESSING —
HOSPITALS AND INSTITUTIONS PRESSURE STEAM KETTLES

INDUSTRIAL PLANTS — PLATING,
PICKLING AND CAUSTIC TANKS HORIZONTAL OR VERTICAL INSTALLATION




e Bronze Body Construction
Lawler backflow preventers feature bronze body
construction fitted with stainless
internal parts

steel bolts and

® Low Pressure Loss

Lawler reduced zone and double check backflow

preventers have smooth flow channels to max mize

flow. Since there are no unnecessary obstructions
cavities in the flow area, turbulance is eliminated
@ Horizontal and Vertical Installation
Lawler backflow preventers may be installed in
horizontal or vertical position or any angle in

Qr

betweer 1ong as the direction of flow is

Easily Serviced In Line
If ser r nNould be neces sary, all internal
WOrKirng parts are easily accessible simply by

It is not nec essary to remove
enter from the line

remov.ng the covers

the backflow prev

Complete Product Line

Lawler offar:

[ a complete product line of reduced
Zzone and double check backflow preventers in

126 4 1”7, 1% ", 1 and 2

All models are available with or without strainer
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Reduced Zone Models Double Check Models
Model Number | P85 | 2 | 8 | ¢ | o | & Model Number | PRESEC | g ) 3
}— '

RZ-3 4 RZ-3-5* Ya 5% | 2'16 | 5V 12'%6 | 17%0 DC-340DC-3-8* Ya 2'Vs 12'%4 17%e
RZ-4 & RZ-4-S* 1 5% | 26| 5% | 13% | 18% DC-4 & DC-4-8* 1 2'1e 13% 18%4
RZ-5 & RZ-5-8* 1Y 6 I 6716 16%s 22% DC-5 & DC-5-8* 1Y 3%s 16 22%%
RZ-6 & RZ-6-5* 12 6 3% | 6% | 17%6 | 24%s DC-6 & DC-6-5* 1 3% 1% 24Y,,
RZ-8 & RZ-8-S* 2 e | 3% | 77 | 20%1s | 2872 0C-8 & DC-8-S* 2 37 20" 28"3

*Models with Strainer

Lawler backflow preventers feature an all bronze
body construction fitted with stainless steel bolts and
internal parts. The valve discs are faced with a
molded elastomer for a tight positive seal.

Lawler backflow preventers have been tested by the
Twining Laboratories, Inc. and certified by the
American Society of Sanitary Engineering Standard
1013 (reduced zone) June, 1971, and 1015 (double
check) May, 1972. Lawler backflow preventers also
comply with the performance requirements of AWWA
Standard C506-69 and the University of Southern
California Foundation for Cross Connection Control
& Hydraulic Research.

Reduced Zone Backflow Preventer

The reduced zone backflow preventer in sizes %”
thru 2” shall be a complete assembly consisting of
two sprimg-loaded poppet check valves, one

*Models with Strainer

diaphragm operated differential relief valve located
between the check valves, two gate valves and four
test cocks. If, for any reason, the pressure differential
between the upstream and downstream check valves
of the unit drops to within 2 psi of the inlet pressure,
the differential relief valve shall open and maintain the
proper pressure differential.

Check valves and differential relief valves shall be
constructed so as to be serviced without removing

the device from the line. These devices must be rated
at 150 psi working pressure and water temperature
to 210°F and conform to specifications of ASSE 1013.
The reduced zone backflow preventer shall be similar
in all respects to the Lawler ITT Series RZ Backflow
Preventer .

Double Check Backflow Preventer

The double check backflow preventer in sizes %"
thru 2” shal! be a complete assembly and consist of
two spring-loaded poppet check valves, two gate
valves and four test cocks. Check valves shall be
constructed so they may be serviced without
removing the device from the line and shall be rated
at 150 psi working pressure and water temperature to
210°F. The assembly shall conform to the specifica-
tions of ASSE 1015. The double check backflow
preventer shall be similar in all respects to the Lawler
ITT DC Backflow Preventer.
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Reduced Zone (R2)

1 RZ4
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a RZ-
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a? ==
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w
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0 20 40 60 80 100 120 140 160

WATER FLOW GPM

Pressure drop through valves and strainers

(Capacity Curves do not include gate valves oy strainers)

Note: ; Q ?
(Cv) = AP

Q = Flow

AP = Pressure Drop psi

1. For additional pressure drop at a given flow
determine the AP using the above formula and Cv
values from the table.

2. Add the calculated AP tothe pressure drop as
shown on the model curves to arrive at the total
pressure drop.

PRINTED IN U.S.A, 7.76
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0 20 40 60 80 100 120 140 160
WATER FLOW GPM
 Pipe Size Cv Valves* | Cv
(NPT) & Nipples Strainers**
%" [ 19.49 13.7
) 52.70 191
1" * 7213 30.0
1%"” 111.11 54.0
: | 2ess | €20

* Valves wide open
** Strainers new and clean
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Local codes will usually dictate whether the RZ (Reduced
Zone) or the DC (Double Check) models should be used,
In each case the Backflow Preventer is utilized to prevent
contamination from flowing back to the potable water
supply.

Figure 3

PARALLEL INSTALLATION
Where continuous flow may be required even during times

FIguro? byl A !
of servicing ¢r testing, or where greater capacity than a
Hospitals, Institutions single unit may be necessary, then two units connected in
parallel would be recommended.
/,
S
-
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Figure 4 Figure 5

Industrial Plants—Plating, Pickling and Caustic Tanks

Laborﬂalory—lnduslrials. Schools

| N
g [

Figure 6

B

Boller Room—Low and High Pressure Boilers

Sprinkling z2nd Irrigation Systems
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. wackflow Preventer devices offer a high
vegree of safety in the prevention of contamination of
potable water. A backllow preventer can only perform
its intended function when the unit is in proper operat-
ing condition.

To insure proper operation, both Double Check Valves
and Reduced Zone Valves should be tested periodically
How often should this be done? Possibly once a week to
once a month on systems passing large quantities of
foreign materials; never less than once a year; and at
least as often as required by local code.

The following procedures for testing both the DC Models
and RZ Models utilize a commercially available test in-
strument, but other types of pressure differential meters
or dual pressure gauges may also be utilized to accom
plish the same purpose. Check local codes for any
variation from these testing techniques. Make sure that
the testing instrument being utilized is in proper working
order and calibrated.

Test No. 1 and Test No. 2 apply to both DC and RZ
Models. Test No. 3 applies only to RZ Models and may
be performed after first two tests,

-

e Bloed VAIVeS =g -l

High
|
|
Test Cocks
L3
LAl
Check
Valve No. 1
1 Gate
Valve

Figure 8
Control Valve~ '

 MID-WEST
INSTRUMENT
MODEL 830
TEST KIT

"

Check
Valve No. 2
#2 Gate
Valve

Backflow Preventer

—

Warranty

Seller warrants for a period of one year from date of installation that the product is free from defects in materials and
workmanship SELLER MAKES NO OTHER REPAFESENTATION OR WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING WITHOUT LIMITATION, THE WARHANTY OF MERCHANTABILITY OR THE WARRANTY OF FITNESS FOR A
PARTICULAR PURPOSE IN NO EVENT SHALL SELLER BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES.
The limit of Seller's hability for failure of tho proguct 1o meot this Warranty shall be, at Seller's option, 1o either repair or
replace the defective product Seller shail have no responsibility whatsoever 10r losses resulting from faulty installation,
Improper application or misuse of the product. or from foreign material lodged beneath valve seats which pravent proper

functioning of any working part
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INSTALLATION DATA

The Lawler ITT line of Backflow Preventers are quality

engineered tc offer the best products of this type in the

field of contamination prevention control. In order to

eceive the maximum benefits from these products, it
important that you:

1. follow ali of the loca! codes which may apply.

2. follow the installation, testing and servicing in-

structions carefully.
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Installation Instructions
Double Check Models and Reduced Zone Models

1. The Lawler ITT Backflow Preventers may be in-
stalled either indoors or outdoors providing the
temperatures never approach freezing

2. Both the Double Check models and the Reduced
Zone models should be protected on the incoming
water supply by a strainer. All of the Lawler ITT
models are available with such a strainer, if de-
sired. (See Catalog listings.)

3. Select a location which is readily accessible for
future testing, servicing, etc. A location such as a
drain pit or ground depression is not recom-
mended because cf possible flooding. (See Dimen-
sions on page 8.)

4. The Lawler ITT Backflow Preventers should be in-
stalled in a horizontal position wherever possible,
but may be installed in any position where the flow

| ) direction would be downward. Check local code
requirements for any special si'uations.

5. On RZ models (Reduced Zone Type) make sure
that the discharge outlet from the Relief Device is

located at least 12 inches above the floor, drain or
ground. No piping should be connected to this un-
threaded discharge opening. (It is recommended
that a controlled drain be located under the vent
port of the Relief Valve.) If the Relief Device is 1o
be discharged into auxiliary piping to a remote
drain, then there should be an air gap of at least
4 inches between the discharge opening and the
auxiliary piping.

NOTE: During the normal operation of an RZ Model (Re-
duced Zone Type), there can be occasional opelation
or dripping of the relief valve assembly. This can be
caused by sudden changes in pressures (from water
hammer, solenoid valve closure, flush valves, elc). A
water hammer arrester installed just upstream from the
source causing the pressure change will help to keep
this problem to a minimum,

If leakage is continuous then the relief valve or one (or
both) of the check valves may be fouled. (See Servicing
Procedures.)

G=40

T ———




)

TEST No. 1

Purpose: To test No. 1 Check Valve for tightness against
reverse llow,

1.

YEST No. 2

Purpose: To test No. 2 Check Valve lor tightness against
reverse flow

To start test, Gate Valve #1 should be open and
Gate Valve #2 should be closed,

2. All Test Cocks should be closed.

. Install test equipment as shown in diagram with all

instrument Control Valves closed, Hose to Test
Cock #4 should not be attached at this time,

. Vent air from hoses and gauge. (To vent, open Test

Cocks #2 and #3, open “Vent" Control Valve, open
“High" Control Valve until air is expelled, and then
close. Open “Low" Control Valve until air is ex-
pelled, and then close, Alternately open and close
Bleed Valves expelling air in gauge.)

. With both “High' Control Valve and "Low" Control

Valve closed, note reading on meter.

. If pressure differential shown on meter is main-

tained, then Check Valve No. 1 can be considered
“Closed Tight."

. If pressure differential shown on meter drops, then

Check Valve No. 1 is “leaking." (See Service In-
structions.)

TESTNo.3

Purpose: To test operation of Pressure Dillerential Relief
Valve which must mainiain the zone between the two
) check valves at least 2 psi less than the supply pressure.,

1.

To start test, Gate Valve #1 should be open and
Gate Valve #2 should be closed.

. All Test Cocks should be closed.

. Install test equipment as shown in diagram with all

instrument Control Valves closed, Hose to Test
Cock #4 should not be attached at this time,

. Vent air from hoses and gauge. (To vent, open Test

Cocks #2 and #3, open "Vent" Control Valve, open
“High" Control Valve until air is expelled, and then
close. Alternately open and close Bleed Valves ex-
pelling air from Gauge.)

. Open "High" Control Valve.
. Open “Low" Control Valve very slowly until needle

on gauge begins to drop. Hold valve in this position
until Differential Relief Valve begins to drip. Note
gauge reading at that moment,

Differential Relief Valve is operating properly if
gauge reading is not less than 2 psi.

. If gauge reading is less than 2 psi, then valve must
be disassembled for inspection. (See Service In-
structions.)

1.

To start test, Gate Valve #1 should be open and
Gate Valve #2 should be closed. Test Cocks #2 and
#3 should still be open and all instrument Contro)
Valves closed.

. At this point, connect hose to Test Cock #4 and

open Test Cock.
Observe differential pressure reading on gauge

4. Open "High" Control Valve and “Vent" Control

Valve.

. It gauge maintains pressure differential reading,

then Check Valve No. 2 can be considered "Closed
Tight."

If gauge reading drops, then Check Valve No. 2 is
"leaking "' (See Service Instructions.)

ALTERNATE TEST PROCEDURE FOR CHECK
VALVES ONLY

NOTE: Can be utilized where no meter is available, but

this test procedure may not be acceptable to
local codes.

Purpose: To test No. 1 and No. 2 Check Valves for tight-
ness against reversed flow.

1

Using a 3 ft. section of hose, connect it between
Test Cocks #1 and #3.

Close Cate Valve #1 and Gate Valve #2.

3. Open Test Cocks #1 and #3.

Slowly open Test Cock #2. Other than initial leak-
age, if there is no further flcw from Test Cock #2,
then Check Valve No. 1 is tight,

. If leakage continues from Test Cock #2, then

Check Valve No. 1 is leaking. (See Service Instruc-
tions.)

Close all Test Cocks and place hose between Test
Cocks #1 and #4.

7. Open Test Cocks #1 and #4,

Slowly open Test Cock #3. Otner than initial leak-
age if there is no further flow from Test Cock #3,
then Check Valve No. 2 is tight.

If leakage continucs from Test Cock #3, then
Check Valve No. 2 is leaking. (See Service Instruc-
tions.)




SERVICING INSTRUCTIONS

To Inspect Check Valves on DC and RZ Models

1. Close gate valves on each end of unit.

2. Remove square casting cover from top of Check Valve No. 1 chamber
(Figure 9.) Check Valve No. 1 is located on inlet side of unit

3. Carelully slide back stainless plate beyond the latch and slowly raise
plate and remove attached assembly along with the spring. (Figures 10
and11)

4. Place the end of a screwdriver under upper lip of check valve seat,
and assembly should pop out into chamber. Be very careful not to
scratch seating surface or nick soft seating disc. (Figure 12).

5. Examine seating disc and seating surface for foreign materials or
damage. (Figure 13.) Repiace seating disc assembly, if necessary, (See
Parts, Page 8.) If bronze body seat is damaged, then complete replace
ment of Backflow Preventer is necessary,

6. Check Valve No. 2 may be examined in the same manner. The seat-
ing assembly can very easily be popped out of casting by pushing
through with a finger from Check Valve No. 1 Chamber.

7. Toreassemble, first m~in<.c>:! valve seating assembly.

NOTE: On RZ unit models, the Check Valve No. 1 spring is stainless
steel, and Check Valve No. 2 spring is bronze. These springs must not
be interchanged.

8. Place one end of spring in housing of stainless plate assembly, and by
placing a fingar under other end of spring, carefully guide spring into
recessed opening on valve seat assembly. (Figure 14.) Compress

Figure 10 spring sufficiently to drop stainless plate assembly into chamber. (On

%" or 1" models, a screwdriver or long-nose pliers may be required

to replace spring.)

With flat end of stainless plate pivoted on centerline of chamber open-
ing, push round end of stainless plate down onto casting and slide latch
into place.

. Center the stainless plate assembly. (Check again to see that spring
is still properly fitted into valve seat assembly.)

. Replace gasket and casting cover, replace bolts and tighten. Open
gate valves. Retest unit,

= o 1

e R

Figure 12 Figure 13 Figure 14
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Figure 15

10.

Figure 16
1"

12.

Figure 17

Figure 18

. Also check stainless seat

To Inspect Reliel Valve on RZ Models

. Close gate valves on each end of unit

Loosen nuts on ends of Y4 " lubing and remove tubing. (Figure 15 )

Remove the 6 bolts from end of Relief Valve

Remove housing cover, being careful not to damage diaphragm (Fig-
ure 16.)

Firmly grasping the round flat metal plate, slowly pull complete as
sembly straight out of base casting. (It is very important that the two
sets of guiding prongs do not scratch the sealing surfaces.) Remove
spring. (Figure 17.)

Examine both the flat viastomer seat and the O ring seat for signs of
foreign material or damage. Replace assembly if damaged. Examine
Diaphragm for signs of damage (See Parts, Page 8).

and O-ring bore for foreign material or dam
ag~. Relief valve must be replaced if either seat is damaged

To reassemble, first apply a liberal
O-ring bore and in the stainless
ure 18.)

amount of silicone grease into the
seat bore. Also apply to O ring. (Fig

. Place spring in end of seating assembly and very carefully slide as

sembly into casting

Pushing the seating assembly all the way in, insert a 1, " open end
wrench into the disc harge opening of the Relief Valve so that the
wrench locks the spring assembly in the compressed position, (Fig
ure 19,)

While applying back pressure on the end wrench to hold spring as
sembly in its most compressed valve closed position, place diaphragm
(concave side toward Spring assembly) onto brass housing cover and
replace bolts. (Figure 20 ) Continue to compress spring assembly until
all 6 bolts have been tightened. (Prevents slippage of diaphragm and
possible leakage.)

Remove wrench. Replace v~ tubing. Open gate valves. Retest unit

[ ———
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Figure 19 (From below)
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CAPACITY CUHVES
(Not including shut-off vaives or strainers) e e
Lawler Double Check Backllow Preventer
512 ocal | |
a0 DC.!% -4 4
ocs| | 7 " Tocsal
i 5 V—"+" "‘—1/- - -;’ — 4L DC»“_J
) A S = = )
2 4 . S R e il »
g ? — .4 e —————— —
0 20 40 60 BO 100 120 140 160
WATER FLOW G P.M
Lawler Reduced Zone Backflow Preventer R
- RZ-4 RZ-8) L4l
> RZ-2 RZ-5 RZ-6 — v
§ :: — R —— |
8 | —
g 6 - Figure 21
g 4 e -
¢ 2 — For Double Check Backllow Preventers
L L 1 [ 1 1 [ [ | Kit No. 1 or Kit No. 2
0 20 40 60 60 100 120 140 160 Model No. Gidenticah = -
i DC-3 & DC-3-8 300100
Pressure Drop through Valves & Strainers DC-4 & DC-4-S 300110
Note: /1 Q\? _ AP DC-5 & DC-5-§ 300120
(& - 4 - ov DC-6 & DC-6-S 300130
Q = Fiow gpm (NPT) | & Nipples | S'rainers DC-8 & DC-8-S 300140
AP = Pressure Drop psi i & ~—;9 % a7 i
1. For additional pressure 1 o 52:70 19i1 For Reduced Zone Backflow Preventers
drop at given flow 1 7213 30.0 Kit Ne. 1 | Kit No, 2
determine AP using 1% 111.11 84.0 Model No. (Swainless | (Bronze | KitNo,3 | KitNo. 4
above formula and Cv 2 216.93 620 Spring) | Spring)
values from chart. ————— — RZ-3 & RZ-3-S | 300150 | 300100 | 300200 | 300220
2 Assctcumeatplo i e, | RE48RZLS| o | 00 stuz | oz
o btk RZ-6 & RZ-6-S | 300180 | 300130 | 300200 | 300220
total pressure drop RZ-8 & RZ-8-5 | 300180 | 300140 | 300210 | 300230
DIMENSIONS (inches) Double Check Models " Reduced Zone Models
o ; ' 5 - Model No, B | D E* Medol No. A|lB|C|D !_'_ .
| e DC-3&DC3S | 2 [12%] 17%  RZI&RZ3S [ 6% |27 [5% 129 17%
[4,1, e r: 2 l DC4&DC-4S | 2" |13 | 18% RZ-BE& RZ-A4-S | 5%|2'|52% |13 | 182
[ LA 0 0070 e | DC-5 & DC-5-S | 3% | 1624 | 22% RZZ&RZ5S| 6 |3% |6%: (162 |22%
ad { R T "!‘04 '-}\ '(( ! v CU6&0C6S | 3% |17 | 24%, RZE&RZ6S | 6 |3% |6% 17X, |24%,
| / \f__?’ L ; DC-8 & DC-8-S | 3% | 20%, | 28% RZB& RZ-B-S | 74:|3% |7%4]20), |28%
& ! % lg b , *Models with Strainers *Motels with Strainers
. op V-
(-
S o s g L‘ = Cets Figure 22
Telephone: (1i2) 463.0222 ITT
Printed in U.S A 675 3500 N. Spaulding Avenue «  Chicago, lilinols 60618
. INTERNATIONAL TEWPHONE AND TELEGRAPH CORIFORATION
Copyright 1975 International Telephone and Telograph Corporation
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