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REQUIREMENTS

CONTROLS COMPANY  “+.% et

The items listed below are normal recommended maintenance procedures to be performed by the owner's
maintenance staff. :

EQUIPMENT TYPICAL SERVICE REQUIRED FREQUENCY

AIR COMPRESSOR(S)

Drain air volume tank. Once a week

Check crankcase oil level. Twice monthly
Drain and refill crankcase with Three months
recommended oil. Oil motor.

Clean supply air intake filter. Check pressure Three months
regulator valves and air filter. Manually
actuate safety valve.

CONTROL SYSTEM Inspect condenser coil, blow the dust off the Three months
AIR DRYER coils and fans. Check temperature of condenser
(If included in system) air for correct amount of heat transfer. Check

THERMOSTAT &

automatic condensate trap on dryer.

Check calibration and throttling range .

Twice yearly

TEMPERATURE
CONTROLLERS
EP & PE Clean and check for proper operation. Twice yearly
SWITCHES
PRESSURE Check calibration and throttling range, Twice yearly
CONTROLLERS examine pressure control piping for leaks.
HUMIDISTATS Check calibration and throttling range . Twice yearly
DAMFPERS Lubricate bearings. Check all linkage for Twice yearly
tightness and damper for proper close-off.
ACTUATORS Inspect stroke, positive positioner relay Twice yearly
and actuator mechanism for accuracy . ‘
VALVES Lubricate stem. Adjust packing and Twice yearly
replace where necessary. Check actuator
for stroke .
RELAYS Check for switchover and operation. Once a year

PNEUMATIC SWITCHES

Check for operation and leakage.

Once a year

In all cases, replace covers on controls and devi¢es following each inspection.
-

S et o i TGP

If your control system is coveredby oﬁ(mmuw

many of the above items will automatically be performed under the agreement.

PREVENTATIVE or GENERAL MAINTENANCE PROGRAM,
Our local Robertshaw

Branch Office will be pleased to furnish additional information or design a service program for your system.

CSD Form OT- 400 (Iss. 9-76)
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BE&, NEW RIVER

CONTRACT NO. NAZ470-235-C-51462

SEQUENCE OF OFPERATION
RIS R R R H RS

CENTRAL SYSTEM CHANGEOVER CONTROL

Swstem chanseover from heating to cooling (and vice versa)

shall b accomPlished by a manual "summer/winter" switch
mounted in the control panel located in the mechanical buildina.
With the chanseover switch in the "winter" pasitican. no contral

air will be Passed to diverting valves V-3 causing flow diversion
to  hot water converter, SC—-15 and bvrPassing the chiller cross-—
aver  brideaes. When the chanseoaver switch is in  the "summer"
Position, 20 PSI control air will be supplied to diverting valve
V=3 causine flow diversion from 3C-1 te the chiller cross—over
bridas. The 20 F3I air will be supplied to PE-2 which is wired
tao  the receiver—controller of the chiller protection valve V-4,
Valve V-4 will besin to eren the poart from the cross—over hridae
when the temrerature sensor in the location indicated senses =0
dearees Fahrenheit water. The port from the cross—oaver hridas
will be fullw oren when the sensor senses 40 desrees Fahrenheit
water. (See chiller contral sequence).

The air-cocled water chiller (Z-1) will have self-contained
contrals which will start the unit on a demand for coolina.
Intearal carpacity controls will orerate swstem unloaders to

maintain the indicated chilled water temperature. A flow switch
will prevent the chiller from startine unless there is a £flow  in
the chilled water line. For svstem change—over from "heat" to
"ocool".  See "Central Svstem Chansme—-Over Control™.

CHILLER WATER PUMF (P-1) CONTROL

Fump P-1 will be controlled by a "hand-off-auto" switch. In
the "auto" eposition. Fumep P-1 will be energized by a F.E. switch
activated by the summer/winter chanse—over switch. Im the "hand"
pasition, Pump P-1 will run coantinuously, Flow will he sensed b
a flow switch and verified bv a panel mounted pilot liaht.






Fage =2
BEC, New River
Sequence of Operatian

Fump F~2 will be controlled by a "hand-off-aute" switch. In
the "auta" pPosition. F-2 will be eneraized throwush a preumatic—
electric switch activated by the summer/winter change—over
switch. In the "hand" paosition, Fump F=2 will run continuousl-y,

Fume enerasization will be indicated by a ranel mounted pilot
liaht. :

Fump F—-4 will be controlled bv a "hand—-off-autoe" switch. In

the Tauto" pPosition Fump P-4 will be energized when the
recircultated domestic hot water temperature +alls helow 105
dearees Fahrenheit. When the temperature rises above the
setProint, the reverse will occur. In the "hand" position. Fump
F-4 will run continuouslv. Flow will be verified by a pPanel

mounted rilot liaht.

CHILLED WATER PUMP P-3 CONTROL

Similar to Pume P—1 contral.

SUMP PLMP (P-5 & P-4&) CONTROL

Fumep F-5 will be contralled by a "hand-off—auto” switch. In
the "autoe" position, Fumep F-5 will be energized bv a float switch
set to close at a predetermined water level. 1 =sthe . “hapd"
position, Pump will be started manuallwy. Fumep F—-4 will have same
control sequence.

HOT WATER CONVERTOR (SC-1) CONTROL

When the "summer/winter" chanse—aver switch is in  the
"winter" poasition, the haot water surply (HWS) temperature will be
maintained kv a pPanel-mounted cantroaller (C=12)Y* “which> w1
modulate the convertor control valve (V-1). V=1 will he inde=ed
"closed" whenever the change—over switch is in the “summer”
position. When the outside air temperature rises to &5 dearees
Fahrenheit and abave, V-1 will be fullv clased. Cnoa fall in

cutside air tempPerature below A% dearees Fahrenheit. the reverse
wi 1.l oecue.







Fagae 3
BERX, New River
Sequence of Operatian

DOMESTIC HOT WATER HEATER (SC—-2) CONTROL

The domestic hot water tank temperature will be contralled
bv a Panel-mounted contraller (C-4). The water temperature will
be sensed by a sensar with its bulbk in the hot water tank so that
an a drop in tank water tempsrature helow the controller will

modulate "oren" the steam control wvalve (V-2), On a rise in
water tempPerature ahbove the seteoaint (V=295 wid modulate

"closed".

EXHALIST FAN (EF) CONTROL

Exhaust fans (EF-1. EF-7 and EF-2 will be energized bv the
light switches in their respective rooms. Exhaust fans EF-2., EF-
2 and EF-4 will be interlocked with fan coil units FCU-1, FcU~3
and FCU-5, respectivelwr. Exhaust fan EF-3 and its motor operated
discharae damper will be energized by a wall-mounted thermostat
with its setrpoint at 25 dearees Fahrenheits Exhaust fans EF-2
and EF-? will be energized bv wall-mounted thermostats with their
setrpoints at 20 and %0 desrees Fahrenheit, respectivelw. Exhaust
fans EF-10, EF-11 and EF-12 will be interlocked with fan rcoil
units FCL=-2, FCU-4 and FCU=4&, respectivelw.

ENCLOSED STAIRWELL VENTILATION CONTROL

Natural stairwell ventilation will e provided by the
oPening of O.A. intake louver and relief vent Z-position. motor
orerated dampers. The afarementioned dampers will eneraize fullw

aren at 25 degrees Fahrenheit throush the action of a wall-
mounted thermostat with an 2335 dearee Fahrenheit setpoint. Eelow

the setpoint temperature, the reverse will occur,

FAN COIL UNITS

A heating cooling eneumatic thermostat at $LRGE=T) o WA
control the fan coil unit valve (V=-11,12:13,14,15 or Vi&). The

changeover will be from the central control aquastat (AD-3). Fan
orPeration will be cantralled bv a fan switch. lnit outside air

dampPers will aren whenever unit is runnine.
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RELC, New River
Sequence af Oeeration

LAUNDRY ROOM CONTROL

A two-stase heatine/coaling thermostat (RT-2) will eneraiz
the exhaust fan anvtime space temeprature exceeds 83 dearges F.
and energize the unit heater fan whwnever the space temperature
falls below 48 dearees F. When the room temperature falls helow
20 dearees F.o the exhaust fan will hbe de—energized. A strap—on
aquastat (AE-2) will prevent the unit heater from operating if
the water temrerature is below 20 desrees F. and close two-
position valve (V—-17).

i)

AIR HANDLER UNIT CONTROL (FOR EACH A.H. UNIT)

Units will be started and storred manuallw. When eneraized

N.C. O0.A. (D—-1) will orpenito.its set pPasition.

I

The AH unit and room contrals will be indexed for heatine or
caaling  from an aquastat (AR-2) in the CW/HW suprly ririne  from
central svstem, When 75 degsrees F. or above water temperature is

sensed, the svstem will be indexed for heating. When 45 degrees
b or below water is sensed, the svstem will ke indexed for

cooling.

With AH units operating and svstem indexed foar heatins, the
cutside air sensor (0AT) will reset the discharae air temperature

{(ZAT) aver a predetermined schedole, O oa fall in discharse
temprerature, contrallaer (C=2) will repasition three-—way or two-
way valve (V5 - V10) sypplving hot water to the unit cail.

With the AH unit oreratine and swvstem indexed for cooling.
the discharse air controller (SAT) will he avtomatically set  to
maintain 5% degrees F. constant dischares air temeperature At L~
3) The return air sensoer will be locked out alens with (C-2).

A temperature  Tow Timit thermostat (LL) will shut  the AH
unit down at 28 dearees F.

A smoke detector (50D will shut down if smoke is sensed.






Fase 5
BEC, New River

Sequence of Oeperation

ROOM CONTROL

With +the unit thermostat (LUT-1) indexed for heating.the unit
thermostat will an a fall in temperature modulate the tabh suprlwy
air damper oprPen  simultanecusly closing the room retourn air
damper. With the thermostat indexed for cooline thse thermostat
will on a rise in temperature modulats to oren the tab supeply air
simultanecusly closine the room return. Indexing for heating and
coaling will be avtomatic by central SOUMCE. Unit  thermostat
will he mounted to sense terminal air blender return air as shown
on drawinas. ,

Uit  fans will run  continuously i¥ the associated air
handline wunit is runnine and if the room switch is in  the on
rposition. Lnits can be disabled by either the room switch or by
shuttineg down its respective air handling unit.

AH UNIT STATIC PRESSURE CONTROL

A static pressure contral (SP) will be provided for each AH
unit. On a rise in static pPressure ahove the controller (Z-5)
setrpoint (1 inch adi.) the controller will modulate (0O-2) an the
inlet wvane on the AHL unit fan. The controller setpoint is
adiustahle,
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BEG, New River
FIELD — MATERIAL LIST
333 3636 3 3 3 K H I I W
BTY DESCRIPTION CAT NO MANLUFACTURER SPEC. # LEGEND
******************************************************************************
& ACTUATORS MS74-1211 ROBERTSHAW 2.1.9:4 n-2
14 ACTUATORS MS72~5311 ROBERTSHAW ol dul D-1/3
& TEMP. TRANS. T150-1022 ROBERTSHAW o O O SAT
7 TEMP. TRANS. T150-1054 ROBERTSHAW e DOAT
1 TEMP. TRANS. TiS50-1011 ROBERTSHARW 2l B T-1
1 TEMP. TRANS. T150-1031 ROBERTSHAW Zile o T-3
1 TEMP. TRANS. T150-1021 ROBERTSHAR 2o 1D T2z
&0 LOW LIMIT: TR12-2 ROBERTSHAW 2.1.8.7 LL
1 THERMOSTATS T&7S5A1540 HONEYWELL 2. 1.8.:5 T-4
1 THERMOSTATS Tig-301 ROBERTESHAW 2.1.8 RT—1
2 THERMOSTATS T35-301 ROBERTSHAW 2.1.8 RT-2
#1226 THERMOSTATS TZ4-2011 ROBERTSHAW 2.1.8 RT=3/UT-1/2
1246 DUCT MOUNTING BRACKEET UCDMEBIL ROBERTSZHAW Z2.1.8 uT
1 THERMOSTAT TC-2974 BARBER COLEMAN Z.1.13 Ar—-1
1 THERMOSTAT T42R1027 HONEYWELL 2. 1.3 T=-5
& STATIC PRESS, TRANS., P323-03 ROBERTSHAW 2. 3% 6.1 P
6 DIFF. PRESS. SWITCH R4Z4 ROBERTZHAW ZelakOw? oF
2 VALVE VALOQO—-35307 ‘ROBERTSHAW P e V=7/10
. 4  VALVE VEZO0O—-15307 ROBERTSHAW 7R (L V=12/14/16
2 VALVE VAZQO-353207 ROBERTSHAW 2al.2 V=-2/9
2 VALVE VAZO0O-25307 ROBERTSHAW 2ul 2 V-11/713
2  VALVE VAZOO0 07 ROBERTSHAW 2.1.2 V-5/6
i VALVE VEEOQ- 07 ROBERTSHAL 2ala2 V-15
1 VALVE VA700-40307 ROBERTSHAW Dol 2 V-1
1 VALVE VAT7O0-1 4307 ROBERTSHAW Zodo2 v—-17
1 VALVE VAE700-203207 ROBERTSHAW e Taid V-2
2 BUTTERFLY VALVE 4" Z-WAY VALVE ASSEME. Z.1.2 V=274
1 FLOW SWITCH FS4-3 MCDONALD MILL. 2.1.12 FS
###1  STEAM METER 2" BIF i 0
A SMOKE DETECTORS M=1 10N DETROIT CONTR. Z.%:13 a0
& STATIC PRESS. FRORBE VIOLU-FROBE 1 AIR MONITOR T S o |
7 P/E R471~1 ROBERTSHAW .0 P PE
9 E/P R4z29-120 ROBERTSHAW W 5 B EF
3 E/P 225B-111CA MAC 2515193 EP1
##1  THERMISTAT T3S ROBERTSHAW 2 58 B AL—-Z
2 PRV Ni-11E ROBERTSHAW 225855 FRV
i CONTACT 1ALSA FLIRNAZ Zode 2 C
3 DAMFERS FARELL. BLADE &1" X 4" RCD44 RIISKIN 2 durt
3 DAMFPERS FARELL. BLADE 10" X A" RIISEIN 7 e |
1 DAMFERE FARELL. BLADE z4" X 24" RUSKIN 2a1%1
1 DAMPERZ FARELL.. BLADE 44" X 24" RIISEIN 2550
& DAMFERET FARELL. BLADE 10" X 1ov RIIZEIN Z I |
1 AIR COMPRESSOR ACP—CAS-S200F ACF Z2e21
1 AIR DRYER 2010 HANE INSON Zodvlad






Faga 7
BED, New River:

NOTE:

#We propose to use this thermostat with our  UCDMEL duct mesant =
ina bracket in place of the remote carillary tvee shown. We
checked with other manufactures such as Homevwell. Johnson and
Barber Coleman and could not Ffind anvone with a twe setpoints
Pressura, direct and reverse acting deadband eneray conserva—
tion thermostat with a remote capillary. We  feel that our
thermostat with duct mountine bracket meets the intent of the
drawing by sensing the return air.

##We ProrPose. to use a aguastat (A3, Fase 1 of drawinss) to
change—over the main buildins contrals from heatine +o conling
based on the primarvy chilled/hot water line temprerature. This
will cause controls to switch aver only when the proper water
temrerature is available. This will prevent an over heatins
or cooling condition from happenine by allowinge  the Proaper
time to switch over.

##%ZSee attached booklet for steam and water meter cut sheets,
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BEZ, New River

FANEL - MATERIAL LIST
e s

GATY DESCRIPTION CAT NO MANLIFACTURER SPEC. # LEGEND
B3 3 3 3 2030 33 30 30 36 3030 30 30 30 36 30 30 36 3 3 30 30 363036 30 30 3030 30 3030 3030 0 30 36 30 30 3 36 36 30 30 30 30 0 30 30 30 30 30 30 30 3036 3 30 30 23030 30 30 3 30 3 3036
1 FANEL ENCLOSURE AR-12124GER AUSTIN 2.1.16.5 DTC
1% RECEIVER CONTROLLER F541RA ROBERTSHAW 2.1.4 CE2,T.6,12,13
& RECEIVER CONTROLLER FZ541 ROBERTSHAW 2¢el.4 G2
L E/POREIAY RZ27-110 ROBERTSHAW 2.1.13 C~1730
& DIVERTING RELAY RS04-2 ROBERTSHAW 21.13 -—4
12 GAGE 252 ROBERTSHAW 2.1.9 G-1/G-2
1 ENCLOSURE PCRe6 ROBERTSHAW 2.1.14 FCFP&
1 SWITCH 5521 ROBERTSHAW 2.1.13 e=7
1 DIVERTING RELAY RZ03-1 ROBERTSHAW 2.1.13 G144
2 P/E RELAY RE71—1 ROBERTSHAW 2.1.13 Cc-8/%9
LIGHTS S1-105% DIALIGHT 2ol el
RELAYS RH IDEC 2.3.2 FR1.FCR
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PISTON DAMPER ACTUATORS
2-,3-,AND 4-INCH STROKES

GENERAL DESCRIPTION

The M570-series piston damper actuators are used in
pneumatic control systems to position automatic air dam.
Pers upon receipt of an air pressure signal from a control
device. The piston actuator can be used for cither gradual
action or 2-position action applications. ;

Standard mounting is with right-angle bracket supplied;
special mounting brackets are available for use in unit ven.
tilators, fan coil units, and terminal boxes. The M573 and
M574 models are optionally available with post mounting,
and are also available with positive positioning relay.

SPECIFICATIONS

il

MODEL M572 * . Ms73 M574
EFFECTIVE PISTON AREA: 3in? (19 cm?) 72 (45 cp?] 11in2 (71 em?)
NORMAL STROKE: 2" (51 mm) 3" W6.m) 4" (102 mm)
MAXIMUM DAMPER AREA (@ 1000 FPM) 3112 (0.28 m2) 12 ,};"}\1 m2) 25 £2 (2.3 m?)

Gradual operation: -

Two position: ’ 4.5 ft2 (0.42 m?2) ?{f:z (1 .4}@ 30 12 (2.8 m2)
AVAILABLE SPRING RANGES: 312, 48, 510, 8-13, 10-15 psig

(21-82, 28-55, 35-70, 55-90, 70-105 kPa)
0-20 psig (0-138 kPa)

NORMAL AIR PRESSURE:

MAXIMUM AIR PRESSURE: 30 psig (207 kPa)

AMBIENT TEMPERATURE RATING: -20° to 140°F (~29°C t0 60°C)

DIAPHRAGM: Rolling Type
AIR CONNECTIONS: 3/16" DIA Nipple for %** (6.35 mm) 0D tubing
DIMENSIONS:

See dimensional drawings on reverse

POSITIVE POSITIONING RE LAY
Normal main air pressure: Not - ; 20 psig (138 kPa)
Maximum pressure: available i 30 psig (207 kPa)
Start point; adjustable on 3-13 psig (21-90 kPa)
Throttling range; fixed M572 5 psig (35 kPa) standard
10 psig (69 kPa) optional “_J

MOUNTING

If possible, damper actuators should be mounted on the outside ol a duct or air handling unit, as this type of mounting
arrangement offers such advantages as case of installation, ease of access [or service, and isolation from in
tions ofhcatlng, cooling, and humidification.

ternal duct condi.

The angle bracket actuator requires no additional mounting devices. Position the angle bracket so that one of the two
cutouts in the front is adjacent to the damper shaft. The selection depends on whether clockwise or counter-clock wise rotation
«f the damper shaft js required.. Install the crank arm loosely on the damper shaft before the bracket is firmly affixed 1o the
ductwork. bsc sheel metal screws to attach the bracket to the ductwork, line up the erank arm, check the position of the
damper, and tighten the crank arm set screws. The actuator is then positioned to provide the 90° rotation normally required.

ROBERTSHAW CONTROLS COMPANY « CONTROL SYSTEMS DIVISION ecissaoes

P.0.B0X 27606 . RICHMOND, VIRGINIA 23261







INSTALLATION INSTRUCTIONS

PISTON DAMPER ACTUATORS

3- AND 4-INCH STROKES

GENERAL DESCRIPTION

M573
M574
M594

The Models M573, M574 and M594 piston damper actu-
ators are designed for use in pneumatic control systems
to position an air control damper in response to a signal
from a pneumatic controller. The M573 and M574 hous-
ings are glass filled Nylon; the M594 housing is cast zinc.

These actuators have a constant effective piston area to
provide linear response to gradual signal changes, al-

though they are also suitable for two-position operation.

All models are available with a right angle bracket for
external mounting on a duct or with a post mounting
bracket for internal mounting on a damper frame. They
are also available with special hardware for OEM use.
Positive positioning relays are optional on all models.
See Figures 1 and 2 for actuator details.

MODEL M573

M574 & M594

PISTON AREA 7 8q. in. (45 cm?)

11 sq. in. (71 cm?)

NOMINAL STROKE 3 in. (76mm)

4 in. (102mm)

NOMINAL RATING
(1000 FPM, 305 m/min)

Gradual: 12 sq. ft. (1.1 m?)

2-Position: 15 sq. ft. (1.4 m?)

Gradual: 25 sq. ft. (2.3 m?)
2-Position: 30 sq. ft. (2.8 m?)

AIR CONNECTIONS

(INCL. POSITIONER) (6.4mm) O.D. tubing

3/16" (4.8mm) nipple for 1/4"

M574: 3/16” (4.8mm) nipple for
1/4" (6.4mm) O.D. tubing
M594: 1/8” FPT

NOTE: When non-positioner actuators are ‘‘slaved’’
from a ““master’’ actuator with a positioner, their con-
trol air signal should be taken from a toe fitting inserted
into the factory connection between the ‘“master’’ actu-
ator positioner and the actuator housing (replacing the

factory-installed in-line damping restrictor). In addi-
tion, all “‘slave’” actuators should be ordered with 8 to
13 psig (55 to 90 kPa) springs to match those furnished
with all positioner-model actuators.

DIMENSIONS, INCHES (mm)
M573 M574 & M594
A 3-3/4 (95) 4.5/8 (117)
B 6-3/4 (171) 7-7/8 (200)
€ 7-1/4 (184)
D 4112 (114)
E 3 (76)
F 2-5/8 (67)
G 2.12 (54) NA
H NA 2.83 (72
POSITIVE POSITIONING L
RELAY (OPTIONAL) | 2 Shaft Holes NA
Y AIR CONNECTION 9/16 (14) Dia.
2 Shaft Notches
' _4hd 4 HA 9/16 (14) Dia.
l"(‘; S 1', 7 I iy K 6 Mounting Holes
by 9/32 (7) Dia.
L 6 Mounting Holes
3/16 (5) Dia.

CLEVIS (M594 ONLY)

FIGURE 1 — RIGHT ANGLE MOUNTING FOR EXTERNAL APPLICATIONS.

ROBERTSHAW CONTROLS COMPANY = CONTROL SYSTEMS DIVISION 75
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INSTALLATION INSTRUCTIONS (Continued)

M573, M574 & M594

R
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CONNECTION

™ POSITIVE POSITIONING
RELAY (OPTIONAL)

D (NOM.)
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DIMENSIONS, INCHES (mm)
M573 M574 & M594
A 3-3/4 (95) 4-5/8 (117)
B 5-5/8 (143) 7-314 (197)
(o} 9/16 (14) 9/16 (14)
D 10-1/2 (267) 12-1/2 (318)
E 3-1/4 to 4-1/18 3-3/8 to 4-1/8
(83 to 105) (86 to 105)
F 7/8 (22)
G 11-5/8 (295)
H 3 (76)
1 2-1/2 (64)
J 5 8 Mounting Holes
9/32 (7) Dia.
K 1(25)
L Post Adjustment Slot
3-5/8 (92) Travel

FIGURE 2 — POST MOUNTING FOR INTERNAL APPLICATIONS.

INSTALLATION

EXTERNAL MOUNTING: Whenever feasible, piston
actuators operating air control dampers should be
mounted on the external surface of ducts by means of
right angle brackets (see Figure 3). By selection of the
proper model number and suffix (see Model Number

Book), actuators of the proper size (effective area and
stroke), spring range and positioner option can be ob-
tained complete with the right angle bracket and the
necessary linkage components for driving dampers with
1/2" (13mm) or 3/8” (10mm) shafts.

&J\
| 1.
[6][0]
Se
o N
e ©

FIGURE 3 — TYPICAL EXTERNAL ACTUATOR MOUNTING (MODEL M574 SHOWN).

76 ROBERTSHAW CONTROLS COMPANY = CONTROL SYSTEMS DIVISION






INSTALLATION INSTRUCTIONS (Continued)

M573, M574 & M594

When ordered properly, the control damper will have
one or more shaft extensions for the required number of
actuators. These extensions will be in their retracted or
“‘stored’’ positions when shipped and must be extended
and locked in position with their set screws or through
bolts.

Next, the ‘‘normal’’ position of the damper blades
(open or closed when signal air is removed and the ac-
tuator piston retracts) and direction of shaft rotation as
the piston is extended must be determined to establish
the mounting position of the actuator bracket. The
standard right angle bracket has two locator holes
(‘‘dimension I’’ in Figure 1) for 3 inch (76mm) stroke
actuators and two locator notches (‘‘dimension J’’ in
Figure 1) for 4 inch (102mm) stroke actuators; the
choice of a locator being based on whether clockwise or
counterclockwise rotation is required as the piston shaft
is extended by increasing signal pressure.

The pre-assembled crank arm is then slipped over the
damper shaft extension and, when properly positioned,
the bracket is secured to the duct surface by driving
sheet metal screws through its mounting holes, using
care not to obstruct movement of the damper blades. If
the duct is to be insulated, suitable standoff posts and
bolts should be substituted for the sheet metal screws.
(NOTE: 3 inch stroke actuators use the middle pivot
hole of the crank arm; 4 inch stroke actuators use the
outermost pivot hole.)

The final installation step of locking the crank arm to

the damper shaft extension should be done when control
air is available or by means of a squeeze bulb:

a. For a normally closed damper, apply air pressure :0o
the actuator equal to the /ow end of its spring rangz,
e.g.: 4 psig (28 kPa) for a 4 to 8 psig (28 to 55 kPa)
spring, then close the damper blades against their
stops; a slot in the end of the extension shaft indicarzs
blade position. After assuring that it is parallel to the
duct surface, secure the crank arm to the extension
shaft by tightening the two hex head screws. When
air pressure is removed from the actuator, its res:dual
low end spring force will provide additional damper
closeoff pressure.

b. For a normally open damper, apply air pressure :0
the actuator equal to the high end of its spring range,
e.g.: 8 psig (55 kPa) for a 4 to 8 psig (28 to 55 kPa)
spring, then close the damper blades against their
stops. Secure the crank arm to the drive shaft as
described above. Signal pressure above the spring
range will then provide additional closeoff force.

NOTE: The standard actuator hardware will rotate a
damper 90° for full actuator stroke. If less rotation is
desired (for either external or internal mounting ap-
plications), a stop collar (Model N800-1153) may be ap-
plied to the actuator shaft to limit its return stroke.
Stroke stop screws (Model N800-188x series) are also
available to limit actuator shaft extension.

INTERNAL MOUNTING: When necessary, piston ac-
tuators may be internally mounted on damper frames
(see Figure 4). For these applications, the dampers must
be fabricated with mounting brackets affixed to their
frames and clevis lugs affixed to their blades (see

SECTIONAL VIEW }

Figures 5 and 6). The number and location of these
items must be specified in advance to meet the actuator
application requirements (size, quantity and normal
damper position).

S \ °
[

| _EEIN

I
[o]o]o]
Lolalo

FIGURE 4 — TYPICAL INTERNAL ACTUATOR MOUNTING (M574 SHOWN).
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INSTALLATION INSTRUCTIONS (Continued)

M573, M574 & M594

An actuator is field mounted by screwing i
mounting plate to the proper holes in the mounting

bracket and pinning its clevis to the clevis lug.

78

its offset

The actuator post should be loosely connected through
the adjustment slot in the mounting plate so that the ac-
tuator shaft is in line with the clevis lug.

MOUNTING POSITION FOR M573 ACTUATORS

(Normally Open)
DAMPER FRAME

(Normally Closed)
DAMPER FRAME

|
| |
: : MOUNTING ' , MOUNTING
i PLATE : PLATE
|
|
| I l : ‘
I °
4 : 6-1/4" | : 6-1/4"
, il o | (159mm) L it e | (159mm)
L ]
: ! P j AP Y
| e o—L . I Il [e oe—1-0]-
8l : . . ) i : ° ® =
: o o ° : | e O hd
1 ; ! . : s
I e |
MOUNTING . . MOUNTING
: L., [T BRACKET i Yool . [ BRACKET
lE /"”4: | K
| X | *.
€O, day. -
LEVIS | ) ~ 7
The ; g | | N_s:e— CLEVIS
0 f e
U
| T~ CLEVIS LUG . i CLEVIS LUG
o :\/\)“

MOUNTING POSITION FOR M574 & M594 ACTUATORS

(Normally Open)
DAMPER FRAME

(Normally Closed)
DAMPER FRAME

4
MOUNTING
MOUNTING
FLATE PLATE
2" (51mm)
L J -
o}
° lo | T s 834"
° s (222mm)
|
I
' ©
E MOUNTING
I : ¢ " BRACKET . —
U o
1 | -
‘ . ‘ R PEend
ol | oK . GLEVIS
1 >
1 o [ ——© <= CLEVIS MOUNTING
: I BRACKET
I
; 0 CLEVIS LUG CLEVIS LUG
\vwl/

FIGURE § — ACTUATOR INTERNAL MOUNTING DETAILS — STYLE “A.”
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INSTALLATION INSTRUCTIONS (Continued)

M573, M574 & M59%4

Using control air or a squeeze bulb, complete the final
installation step (similar to externally mounted actua-
tors described above) as follows:

a.

For a normally closed damper, apply air pressure to
the actuator equal to the /ow end of its spring range,
close the damper blades against their stops and then
tighten the post mounting nuts to lock the actuator to
its mounting plate.

the actuator equal to the Aigh end of its spring range,
close the damper blades against their stops and then
tighten the post mounting nuts to lock the actuator to
its mounting plate.

NOTE: If an actuator is furnished with a positive posi-
tioning relay, the final installation steps described above
should be done with the positioner’s output line discon-
nected and signal air applied directly to the actuator
housing. {Positioner adjustment is described elsewhere.)

N.C. OPERATION
§ J— CLEVIS LUG

X M573 = 1-3/4 " (44mm)

DRIVEN BLADE
‘——/

BLADE STOP

£

M574 & M594 =2-1/4" (57mm)

. For a normally open damper, apply air pressure to
| |
]— MOUNTING BRACKET
| ! O /
I : ) ~ _HOLES #3 & #5 FOR N.C. OPERATION
: | OO HOLES #1 & #3 FOR N.O. OPERATION
| 2
| : ADJUSTMENT SLOT b
il B L e S e . s 1
77 |1 @ IRE o |
(178mm)| | o i, 1 S e S il
' I 10 I I (\ ) |
| Jufisl4 | BB iy i e |
| (1 | I I
| rod R e e J
| I MOUNTING
| IR PLATE
| |
| |
| |
I I
I | 4-7/8" (124mm)
L1 BREN
: |V~ BLADE
I
| |
-

N.O. OPERATION

DRIVEN BLADE

,/
&

M573 = 1-3/4" (44mm)
M574 & M594 = 2-1/4” (57mm)

— -

o7 A Sl |
==I'R_ cLEVIS
L CLEVIS LUG

g: q BLADE STOP

FIGURE 6 — ACTUATOR INTERNAL MOUNTING DETAILS — STYLE “B.”
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CALIBRATION & ADJUSTMENT INSTRUCTIONS

PISTON DAMPER ACTUATORS

3-, 4- AND 6-INCH STROKES

M556
M573
M574

CALIBRATION

M594

These piston damper actuator models are available in a
variety of sizes (strokes and effective areas), mounting
hardware and spring ranges. All models (see Table I) are
available with optional positive positioning relays
fabricated of ABS plastic or cast zinc. Preferably, posi-
tioners should be ordered as factory installed by select-

ing the proper model number, but they may be field in-
stalled by separately ordering the desired positioner
model, feedback arm and feedback spring. Positioners
on actuators are furnished with 5 psi (34 kPa) span feed-
back springs installed and are calibrated for 8 to 13 psig
(55 to 90 kPa) operation.

TABLE |
ACTUATOR MODEL M556 | M573 | M574 M594
ACTUATOR MATERIAL Glass Filled Nylon Cast Zinc
STROKE, INCHES (mm) 6 (152) 3 (76) 4(102)
EFFECTIVE AREA, SQ. IN. (cm?) 24.8 (160) 7 (45) 11 (71)
ACTUATOR MODEL SUFFIX -1 -1XXX Axxx | NA
ng%‘:ging 3 PSI (21 kPa) SPRING N800-2272 N800-2270 N800-2271
ABS PLASTIC 5 PSI (34 kPa) SPRING N800-2252* N800-2250* N800-2251*
10 PSI (69 kPa) SPRING N800-2262* N800-2260 N800-2261
NB00-0552 ACTUATOR MODEL SUFFIX -9x 9xxx Oxxx | xxx
POSITIONER, 5 PSI (34 kPa) SPRING N800-2256* N800-2254* N800-2253*
CAST ZINC 10 PSI (69 kPa) SPRING N80-2266 N800-2264 N800-2263
FEEDBACK ARM N800-1500*

* Furnished with positioner-model actuator; other springs must be ordered separately.

ADJUSTMENT

Spring Range: The range of the factory installed piston
actuator spring is not adjustable.

Positive Positioner (Optional): Two models of position-
ers are used on these damper actuators, ABS plastic
Model N800-0551 (see Figure 1) and cast zinc Model
N800-0552 (see Figure 2). These positioners are similar
in function and mounting arrangement; they differ only
in the location of the start point adjusting screw and the
location and type of air connections. Each requires a
signal connection and a main air connection with a max-
imum pressure of 30 psig (207 kPa). The positioner out-
put is factory-connected to the actuator signal port.
(NOTE: On M573, M574 and M594 actuators, this con-
nection is made through an in-line restrictor to damp
possible oscillations due to the large air capacity of the
positioner relay. It is not required on M556 actuators.
The restrictor is included with positioners ordered
separately.) Adjustments are as follows:

a. The span (or throttling range) of the actuator (signal
pressure change required to produce full stroke) is

determined by feedback spring selection (see Table I)
and is not further adjustable.

b.If the factory-calibrated operating range is not
satisfactory or if an optional 3 psi (21 kPa) or 10 psi
(69 kPa) span feedback spring is substituted, the
stroke start point of the positioner may be adjusted
by setting the signal pressure to the desired value and
turning the “‘start point adjustment’’ (see Figures 1
and 2) by hand until the actuator shaft begins to
move from its ‘‘normal’’ (zero pressure) position.
The start point setting is adjustable from 3 to 12 psig
(21 to 83 kPa).

NOTE: When non-positioner actuators are ‘‘slaved’’
from a ‘““master’’ actuator with a positioner, their con-
trol air signal should be taken from a tee fitting inserted
into the factory connection between the ‘‘master’’ ac-
tuator positioner and the actuator housing (replacing
the restrictor on 3 inch (76mm) and 4 inch (102mm)
stroke models). In addition, all “‘slave’’ actuators
should be ordered with 8 to 13 psig (55 to 90 kPa) springs
to match those furnished with all positioner-model ac-
tuators.
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ADJUSTMENT (Continued) M556, M573, M574 & M594

EACTORY AR POSITIVE POSITIONER (OPTIONAL) ‘
CONNECTION —\ / /—— START POINT ADJUSTMENT

WITH IN-LINE
/‘ POSITIONER FEEDBACK SPRING

RESTRICTOR
~ POSITIONER FEEDBACK ARM
o Tl /

(SEE TEXT)
RIGHT ANGLE BRACKET
& DAMPER LINKAGE

POSITIONER PORT - — N
CONNECTION DETAIL Sy ey
SIGNAL
ALL AIR CONNECTIONS:
3/16" (4.8mm) FOR
1/4” (6.4mm) O.D. TUBING
2
(51mm)
MAIN AIR
BRANCH (TO
ACTUATOR) FIGURE 1 — TYPICAL MODEL N800-0551 ABS PLASTIC POSITIONER
INSTALLATION (SHOWN ON M574 ACTUATOR).
AIR CONNECTIONS:
ACTUATOR: 3/16" (4.8mm) NIPPLE FOR 1/4” (6.4mm) O.D. TUBING
POSITIONER: 1/8" FPT
RIGHT ANGLE BRACKET
FACTORY AIR CONNECTION ¥ / & DAMPER LINKAGE
WITH IN-LINE RESTRICTOR
(SEE TEXT) —d o o° o Oo\f'

BRANCH/ q_"\
l \ POSITIONER
MAIN AIR FEEDBACK SPRING

START POINT___| SIGNAL POSITIVE POSITIONER (OPTIONAL)
ADJUSTMENT

\ POSITIONER

FEEDBACK ARM

FIGURE 2 — TYPICAL MODEL N800-0552 CAST ZINC POSITIONER
INSTALLATION (SHOWN ON M574 ACTUATOR).
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INSTALLATION INSTRUCTIONS

PISTON DAMPER ACTUATOR

2 INCH STROKE
GENERAL DESCRIPTION

M572

The Model M572 piston damper actuator is designed for
use in a pneumatic control system to position an air con-
trol damper in response to a signal from a pneumatic
controller. It has a constant effective piston area to pro-
vide linear response to gradual signal changes, although
it is also suitable for two-position operation.

The standard MS572 is furnished with a right angle
mounting bracket for external use on ducts. It is also
available with special hardware and a clevis-type end
cap for OEM applications. Positive positioning relays
are not available for the M572. See Figure 1 for actuator
details.

PISTON AREA

3 sq. in. (19cm?)

NOMINAL STROKE

2 in. (51mm)

NOMINAL RATING
(1000 FPM, 305 m/min)

Gradual: 3 sq. ft. (0.3m?)
2-Position: 4.5 sq. ft. (0.4m?)

AIR CONNECTION

3/16” (4.8mm) nipple for 1/4"
(6.4mm) O.D. tubing

AIR CONNECTION

DIMENSIONS, INCHES (mm)
2-5/8 (67)

4-3/4 (121)

5-9/16 (141)

2-7/16 (62)

2-1/8 (54)

1-3/8 (35)

1/2 (13)

1.41 (36)

= |T|IO|mM|m|o|O|w|>

A T
A L

2 Shaft Notches
1/2 (13) Dia.

J ] 5 Mounting Holes
E 9/32 (7) Dia.

jF i K | 4 Mounting Holes

3/16 (5) Dia.

FIGURE 1 — M572 ACTUATOR APPEARANCE AND DIMENSIONS.

INSTALLATION

The standard M572 actuator is furnished with a right
angle bracket for mounting on the external surface of a
duct or terminal box to operate an air control damper
(see Figure 2). The actuator spring range and linkage
components for driving dampers with 1/2”’ (13mm) or
3/8”’ (10mm) shafts are determined by selection of the
proper model number suffix (see Model Number Book).

When ordered properly, the control damper will have a
shaft extension for the actuator. The extension will be in
its retracted or ‘‘stored’’ position when shipped and
must be extended and locked in position with its set
screws or through bolts.

Secondly, the ‘““normal’’ position of the damper blades
(open or closed when signal air is removed and the actu-
ator piston retracts) and direction of shaft rotation as
the piston is extended must be determined to establish

the mounting position of the actuator bracket. The
standard right angle bracket has two locator notches
(““‘dimension I’’ in Figure 1) for the 2 inch (51mm)
stroke linkage, the choice of a locator being based on
whether clockwise or counterclockwise rotation is re-
quired as the piston shaft is extended by increasing
signal pressure.

The pre-assembled crank arm is then slipped over the
damper shaft extension and, when properly positioned,
the bracket is secured to the duct surface by driving
sheet metal screws through its mounting holes, using
care not to obstruct movement of the damper blades. If
the duct is to be insulated, suitable standoff posts and
bolts should be substituted for the sheet metal screws.
(NOTE: 2 inch stroke actuators use the innermost pivot
hole of the crank arm.)
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INSTALLATION INSTRUCTIONS (Continued)

M572

The final installation step of locking the crank arm to
the damper shaft extension should be done when control
air is available or by means of a squeeze bulb:

a. For a normally closed damper, apply air pressure to

the actuator equal to the low end of its spring range,
e.g.: 4 psig (28 kPa) for a 4 to 8 psig (28 to 55 kPa)
spring, then close the damper blades against their
stops; a slot in the end of the extension shaft indi-
cates blade position. After assuring that it is parallel
to the duct surface, secure the crank arm to the exten-
sion shaft by tightening the two box head screws.
When air pressure is removed from the actuator, its
residual low end spring force will provide additional
damper closeoff pressure.

—
i

\
[o[o]e

[
[o[o]o]

\[@o@]
N
q

b. For a normally open damper, apply air pressure to

the actuator equal to the high end of its spring range,
e.g.: 8 psig (55 kPa) for a 4 to 8 psig (28 to 55 kPa)
spring, then close the damper blades against their
stops. Secure the crank arm to the drive shaft as
described above. Signal pressure above the spring
range will then provide additional closeoff force.

NOTE: The standard actuator hardware will rotate a
damper 90° for the full actuator stroke. If less rotation
is desired, a stop collar (Model N800-1151) may be ap-
plied to the actuator shaft to limit its return stroke.

FIGURE 2 — M572 ACTUATOR EXTERNAL MOUNTING.
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CALIBRATION & ADJUSTMENT INSTRUCTIONS

PISTON DAMPER ACTUATOR

2 INCH STROKE

CALIBRATION

M572

The Model M572 piston damper actuator is available
only with a right angle mounting bracket, but with a se-
lection of fixed spring ranges and linkage hardware. It is

not available with a positive positioning relay and re-
quires no factory calibration. See Figure 1 for actuator

appearance and linkage details.

i

PISTON AREA

3 5q. in. (19cm?)

NOMINAL STROKE

2in. (51mm)

AIR CONNECTION

3/16" (4.8mm) nipple for 1/4"
(6.4mm) O.D. tubing

. (121mm)

4-3/4”

5-9/16" =

2-5/8”

AT

-k

(141mm) e

(67mm)

%

AIR CONNECTION

TN

il

8|

AT ) e B

LV

B

FIGURE 1 — M572 ACTUATOR APPEARANCE.

ADJUSTMENT

Spring Range: The range of the factory installed piston
actuator spring is not adjustable.

Stroke: The standard actuator hardware will rotate a

ROBERTSHAW CQNTRULS COMPANY « CONTROL SYSTEMS DIVISION

damper 90 ° for the full actuator stroke. If less rotation
is desired, a stop collar (Model N800-1151) may be ap-
plied to the actuator shaft to limit its return stroke.
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PNEUMATIC TEMPERATURE
TRANSMITTERS Lt

GENERAL DESCRIPTION

T150 pneumatic temperature transmitters are designed
to measure air or fluid temperatures in pneumatic con-
trol systems and transmit a fixed-span, 3 to 15 psig
signal to controlling and indicating devices, such as
receiver controllers, receiver gauges and sensitive pres-
sure switches. These transmitters are available with
several types of sensing elements (rigid stem, averaging,
remote bulb or a rigid coil for fast response) and
various temperature ranges to meet most control sys-
tem application requirements.

T150 transmitters are “‘one-pipe” devices requiring an
externally restricted source of constant pressure con-
trol air. Their design features pneumatic feedback to
assure accuracy and stability over a wide temperature
span. :

External mounting ears are provided for strain-free
mounting on ducts or other flat surfaces. Separable
wells are available for rigid stem elements for imrmer-
sion sensing in fluid systems.

SPECIFICATION

“2  Model Number:  TIS0 ACCESSORIES:
Temperature Ranges, °F: 1. 100-17 copper well for 9’ capillary remote bulb model.
Rigid Rigid 20-Foor RometeBih T 2. IOO;lIBIStamlcss steel well for 9’ capillary remote bulb
¢ Stem Coiled | Averaging 3’ Capillary | 9’ Capillary model. 9
W - 3. 100-25 copper well for rigid stem models
40 :3 :40 40“%:28 38 :° 00 20 125 2510 125 4. 100-49 stainless steel well for rigid stem models
o 80 40 to 240 4 b
40 to 240 40 to 140 5. 100-47 well adapter (Figure 3)
-40 to 160 6. N100-0010 (Red) restrictor tee (polyethylene tubing)
7. N4-32 restrictor tee (copper or polyethylene tubing)
Action: Direct acting, proportional  SPECIFY WHEN ORDERING:
Adjustments: None. Factory calibrated. 1.  Model Number.
Supply Pressure: 20 psig £0.5 psi. 2. Sensing element type.
Output Pressure: 3to 15 psig 3. Temperature range.
Maximum Air Pressure: 30 psig 4. Accessories.
Air Connection: 1/8"-27 female NPT
Maximum Ambient Temperature: 140°F ORDER FROM:
Dimensions: _ See Figure 1. Local office of:
Weight: 15 0z. nominal CONTROL SYSTEMS DIVISION
Construction: Copper element, cast aluminum base, cadmium RQBERTSHAW CONTROLS COMPANY
plated steel cover. or office noted below.
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INSTALLATION INSTRUCTIONS

@ PNEUMATIC TEMPERATURE TRANSMITTER

GENERAL DESCRIPTION & DIMENSIONS

&

T150

T150 transmitters are “°

one-pipe”’

devices requir-

ing an externally restricted source of constant

pressure control air.

These transmitters are

available with several types of sensing elements
(rigid stem, averaging, remote bulb or a rigid coil

for fast response).

1/4" (6mm)

REMOTE BULB
ELEMENT*

5/64" (2mm)

AVERAGING
ELEMENT
20' LONG

(7.3m)

RIGID (COILED)
ELEMENT
9-13/16" LONG
(249mm)

* NOTE: 9’ CAPILLARY MODEL HAS 1/4” OD
COPPER SLEEVE SILVER-SOLDERED TO
BULB FOR USE WITH IMMERSION WELLS.

FIGURE 1 — T150 DIMENSIONS

DUCT INSTALLATION

RIGID STEM LENGTHS

TEMPERATURE RANGE

DIM. “A”

0 to 100 (-18° to 38°C), 40 to 140°F (4° to 60°C)
-40 to 160 (-40° to 71°C), 40 to 240°F (4° to 116°C)

9-3/8” (238mm)
7-1116" (179mm)

NO. 10—24 UNC -2B
(LOCKING SET SCREW
FOR WELL ON RIGID
STEM ELEMENTS
ONLY - USE 3/32
ALLEN WRENCH)

RIGID STEM

fﬂ.‘
% o 1
13/4"
1/8 NPT AIR {Amm)
CONNECTION 1
3-1/16 ]
(78mm) ’
z
g s
11/16” (4mm) DIA. | (35mm)
2 HOLES | ﬂﬂ [ ' Pl )
?
r?(;zm
mm)

ner—
L—NM (a7rr1|fn)——J

FIGURE 2 — SURFACE MOUNTING HOLE DIMENSIONS

114

MOUNTING HOLE
FOR NO. 8 SCREW

(2 HOLES)

A

1" (26.4mm) HOLE FOR

RIGID (COILED) THERMAL

ELEMENT

1/2” (13mm) HOLE FOR

ALL OTH ERS

\[/

1-23/32"

-~

(44mm)

3-7116"

212

: (1 7mm)

ROBERTSHAW CONTROLS COMPANY = CONTROL SYSTEMS DIVISION

(87mm)

= |

No. 8 SHEET METAL —\J
SCREW (TYPICAL)

FIGURE 3 — DUCT INSTALLATION DETAIL







CALIBRATION & ADJUSTMENT INSTRUCTIONS

® DPNEUMATIC TEMPERATURE TRANSMITTER

CALIBRATION

The Model T150 Temperature Transmitter measures a system temperature and transmits a proportional
pneumatic signal to a calibrated receiver gauge and/or receiver controller. (See table I for complete model
number descriptions.) It is a ‘‘one-pipe,”’ force-balance transmitter which utilizes an external restrictor in its
supply line. It is not intended to be field calibrated. If the output pressure does not correspond to Table II, check

T150

the following:

1. The air supply to the restrictor must be 20 psig + 0.5 psi (138 kPa + 3.4 kPa) and must be clean, dry and oil-

free.

2. The restrictor and the device filter must be free of obstructions.
If, after completing the above checks, the transmitter output varies from Table II, see ‘‘Adjustments.’’

T150 MODEL NUMBERS
TEMPERATURE ELEMENT
RANGE RIGID RIGID AVERAGING|  COILED 114" x 10-1/2" 14" x 4"
1/4" x 938" | 1/4” x 7-1116" 20 FT. 10" 9 FT. CAPILLARY|3 FT. CAPILLARY

-40°1160° - T150-1041 i i s i
-25°/125° 2 = - o T150-1055 T150-1054

0°[00° T150-1021 % T1501022 | T150-1023 s e

30°/80° e - T150-1062 - o -

40°/140° T150-1011 =5 T150-1012 | T150-1013 i —

40°/240° s T150-1031 < < T150-1035 s

ADJUSTMENT

TABLE | — T150 MODEL NUMBERS

ADJUSTING SCREW “A”

FIGURE 1 — T150 WITH COVER REMOVED

236

Minor transmitter range adjustments may be ac-
complished as follows (see Figure 1):

1. With the cover removed, measure the sensed
temperature and output pressure with suitable

instruments.

2. Turn adjusting screw ‘‘A’’ to shift the output
range (clockwise to increase).

3. If output correction is not obtained, no other
adjustment should be attempted and device re-
placement is necessary.
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LOW LIMIT CONTROL
ELECTRIC

GENERAL DESCRIPTION

The Model T312 Low Limit Controller is a two-
wire, line-voltage control used for low-temperature-
limit applications on heating coils, cooling coils,
etc.

The control is responsive only to the lowest tem-
perature along the 20-foot sensing element. The
single-pole, single-throw contact block is used to
open the circuit on a temperature drop. Controls
are supplied with manual reset; however, automa-
tic recycling can be provided if so specified.

A single scale on the side of the unit shows the
“cut-off” setting. Adjustments can be made from
the bottom of the case without removal of the
cover, or from the top when the cover is removed.

After opening when the temperature drops to the
low limit set point, the T312-1 will automatically
re-close upon a subsequent temperature rise of
12°F. The T312-2 locks out upon opening at the
set point and requires a subsequent temperature
rise of at least 12°F before it can be manually
reset.

SPECIFICATIONS

MODEL NUMBER:
Tﬂ’l‘l‘-‘i‘ﬂess-mammser:op'em) R
T312-2 (with manual reset—opens low) &

CONTROL ACTION: Single-pole, single throw; circuit
opens on temperature drop.

ELEMENT: 1/8" x 20’ (3.2 mm x 6.1 m)

RANGE: 35 to 45°F (1.67 to 7.22°C) (cutout). Maximum
temperature at bulb 250°F (121°C).

MOUNTING BRACKETS: Supplied as standard.

DIFFERENTIAL: 12°F (6.7°C).

ELECTRICAL RATINGS: See Table 1.

CONDUIT OPENING: One %” (12.7 mm) conduit opening.

TABLE 1 ELECTRICAL RATINGS, S.P.S.T.

Motor Ratings 120 - Volts | 208-Volts [ 240 - vaits
A. C. Full-Load Amps 16 92 8
A. C. Locked Rotor Amps 9% 55.2 48
Non-inductive Amps 16 9.2 8
Pilot Duly — 125 VA. 24 to 277 V.AC,

ORDERING INFORMATION: SPECIFY: Model Number.

ORDER FROM: Local Office of
CONTROL SYSTEMS DIVISION
ROBERTSHAW CONTROLS COMPANY
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INSTALLATION INSTRUCTIONS

LOW TEMPERATURE LIMIT CONTROLLER

® ELECTRIC

1312

GENERAL DESCRIPTION

The model T312 electric low temperature limit controller is a
line voltage device for limit applications on heating and cool-
ing coils. It is responsive only to the lowest temperature along
the 20-foot (6.1 meter) sensing element. The single-pole,
single-throw contact is used to open an electrical circuit on a
temperature drop. Two versions of this controller are
available:

T312-1: Contact opens if the sensed temperature drops to
the setpoint. Contact recloses on a subsequent
temperature rise to 12°F above the setpoint
(‘‘automatic reset’’).

T312-2: Contact opens and locks out if the sensed tempera-
ture drops to the setpoint. Contact can be reclosed
manually (‘‘manual reset’’) only after a subsequent
temperature rise of 12 °F above setpoint.

See Table I for electrical ratings.

INSTALLATION

TABLE 1 — ELECTRICAL RATINGS

Motor Ratings 120 - Volts |208 - Volts | 240 - Volts
A. C. Full-Load Amps 16 9.2 8
A. C. Locked Rotor Amps 96 55.2 48
Non-inductive Amps 16 9.2 8
Pilot Duty — 125 VA. 24 to 277 V.A.C.

5-3/8"
(137mm)

411/16"
Sme—— (\ism)
(25mm) ’
| 1
2.21/64" |
(59mm)
.3/32"

2

20 ¢ |l ”":
g 1Y

(DI:

e . SWITCH
& TERMINALS
VER SCREW -/ ENTERNAL SETPOINT
it ADJUSTMENT
fg——— 3-3/16"
(81mm)
= 7(/2; Du)L
.1/4" mm
SETPOINT <— &7mm! ——|
SCALE I ]
~— |
[y stacs
2-19/64 1116’ \

(.58mm;. r ‘17'“';) 5 i

A
1-3/8" 1-1/4"
(35mm) (D ¢ D (32mm)
¥ : b

RESET LEVER — |7 Y |

SETPOINT _/__ 27064" 0.2(%"" 'l"‘JlA.
ADJUSTMENT (54mm) _ o T )
20 FT. | «— 0.093" DIA.
(6.1m) (2.4mm)
LENGTH: 4 FT.
r—l——x /) (1.2m)
L 0.125" DIA.

(3.2mm)

FIGURE 1 — MODEL T312 DETAILS.

See Figure 1 for device details.

Sensing Element: The sensing element of a T312 low limit
usually is horizontally serpentined across a duct on the
downstream side of a coil (see Figure 2) so that it is exposed to
all areas where low temperatures are likely to be encountered;
it should be fastened at sufficient points to prevent element
damage due to air movement or mechanical vibration. (Note
that the 4-foot [1.2 meter] capillary extension is not significantly
affected by ambient temperatures and should not be relied upon
for low limit action.) It is recommended that extended vertical
routing of the sensing element be avoided to prevent revaporiza-
tion of the element “‘fill”’ under certain conditions.

ditions.

Case: The T312 may be secured to a duct or other surface by
means of two mounting holes in its integral bracket. The loca-
tion of a ‘““manual reset’’ device should permit convenient ac-
cess to its reset lever.

Electrical: The electrical compartment is accessed by loosening
a slotted, captive cover screw and swinging the cover from the
case. Screw terminals with cup washers are provided for wire
connections and a hole is provided in the front of the case for a
conduit connection.

CAPILLARY
V o,

DuCT
C
C

FIGURE 2 — TYPICAL T312 INSTALLATION.

)
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CALIBRATION & ADJUSTMENT INSTRUCTION

LOW TEMPERATURE LIMIT CONTROLLER 1312

ELECTRIC
CALIBRATION

The model T312 electric low temperature limit control-
ler is a line voltage device for limit applications on heat-
ing and cooling coils. It is responsive only to the lowest
temperature along the 20-foot (6.1 meter) sensing ele-
ment. The single-pole, single-throw contact is used to
open an electrical circuit on a temperature drop. Two
versions of this controller are available:

T312-1: Contact opens if the sensed temperature

only after a subsequent temperature rise of
12 °F above setpoint.

See Table 1 for electrical ratings.
The T312 setpoint is factory calibrated at 35 °F.

TABLE 1 — ELECTRICAL RATINGS

drops to the setpoint. Contact recloses on a Motor Ratings 120 - Volts | 208 - Volts [ 240 - Volts
subsequent temperature rise to 12°F above A. C. Ful-Load Amps 16 92 8
: ““ 2 "
the setpoint (‘‘automatic reset _). A, C. bocki RotF Ampe % 55.2 7y
T312-2: Contact opens and locks out if the sensed 7
temperature drops to the setpoint. Contact it i 3 32 -
] Pilot Duty — 125 VA. 24 to 277 V.A.C.

can be reclosed manually (‘‘manual reset’’)

ADJUSTMENT

ing a double-ended, slotted adjustment screw that is ac-
cessible from the bottom of the case with the cover in
place or from the top of the device with the cover re-
moved (one slotted, captive screw). The setpoint scale is
visible from outside the left end of the case.

See Figure 1 for device appearance.

The switching differential of the T312 is fixed at 12°F
above the setpoint (not field adjustable).

If the factory calibration is not suitable, the setpoint of
the T312 may be field adjusted from 35 to 45 °F by turn-

2-3/32"
(53mm)

{iel s
COVER SCREW —/

SETPOINT
SCALE _\
2-19/64"
(58mm) Vo
: 4
RESET LEVER _/._/
SETPOINT

ADJUSTMENT

e gk sy
" ’
o }:_v')_'

[ S R -

SWITCH
TERMINALS

INTERNAL SETPOINT
ADJUSTMENT

i 3-3/16"
(81mm)

\
}
I._ 20 FT. ’ jl‘ 0.093" DIA.
(6.1m) I (2.4mm)
LENGTH: 4 FT.
% (1.2m)
0

.125" DIA.
(3.2mm)

FIGURE 1 — MODEL T312 APPEARANCE.

T
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Remote Bulb Temperature Controls
| 2 BB T

.543,- T6064A,8 continued

Control

Temp.
Order Switch- Range Differential Appli-
Number ing? F C F Cc cation
T6054B1003 | 1-spdt | 60to|16to | 0.8 04 Heating/
80 | 27 cooling
T6064A1003 | 2-spdt | 60to(16to | 0.8 0.4 | Heating/
80 | 27 cooling
T6064A1011 | 2-spdt | 60to|16to | 0.8 0.4 | Heating/
80 | 27 cooling
T6064B1001 | 2-spdt | 55t0|13to | 3.0 1.7 | Heating/
85 | 29 cooling

83witches make R-W on temperature rise; make R-B on temperature fall.

T675A,B; T678A

Controllers
Fast Remote bulb thermostats regulate temperature of air or liquids in ducts,
Response pipes, tanks, and boilers.

For applications requiring accurate temperature control of air or liquids where
controller mustbe placed outside the sensing area. Typical usesinclude control
of dampers and valves in heating, cooling, and heating-cooling systems. Fast
response models available for use in return air duct operate approximately 4
times faster than standard models. Bulb Size: 1/2 x 4-3/16 in.[13 x 106 mm] for
standard models, 1/2x 3-9/16in.[13 x 90 mm] available for 55 Fto 175 F[13 C to
79 C] models. Approximate Dimensions: 5-5/8 in. [143 mm] high, 2 in. [51 mm)]
wide, 2-5/8in.[67 mm] deep. Listed by Underwriters Laboratories Inc.; Canadian
Standards Association certified—T675A, T678A.

Standard ELECTRICAL RATINGS (A):
T675A adjustable differential models and T678A—
120 Vac 240 Vac
Full Load 2 8.0 5.1
Locked Rotor 48.0 30.6

T675A nonadjustable differential models—125 VA at 120/208/240 Vac.
T675B—125 VA at 240 Vac pilot duty.
T678A—Ma>_<imum connected load: 2000 VA.

REPLACEMENT PART:
131524A Capillary Holder for mounting a fast-response sensing elementin an air

duct.

ACCESSORIES:

107324A Capillary Holder for mounting a sensing bulb in an air duct; 8-3/8 in.
[213 mm] long.

311266D Duct Bulb Holder.

Immersion Well Assembly. To protect sensing bulb from mechanical or chemical
damage when mounting in aboiler or storage tank; copper; 4-3/4in.[121 mm]
insertion length; includes tube clip for clamping capillary tube to immersion
well.

112622AA, 1/2-14 NPT external threads on spud, includes 112721 clip.
112630AA, 3/4-14 NPT external threads on spud, includes 112720 clip.

continued next page
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PNEUMATIC ROOM THERMOSTATS

DIRECT AND REVERSE ACTING
GENERAL DESCRIPTION

The Model T18 and T19 Pncumatic Room Thermostats are
designed for proportional control of pneumatic valves and

damper actuators in environmental control systems. Their
design incorporates a highly sensitive bimetal thermostatic
clement and a pilot-bleed relay with pneumatic feedback
for accuracy and stability over the entire operating range.
Thermostat covers are available with thermometer and set
point scale. thermometer only. set point scale only. or
blank: with amy cover. the external set point adjustment
may be concealed with a clip-in plastic harrier.

The component parts are die cast aluminum, stainless steel
and  glass-filled Nvlon. Diaphragms are fabric-reinforeed
Neoprene. Air lines are connected to the thermostat nipples
with spring-reinforced plastic twbes and both main and
branch connections are provided with internal filters.

SRR
e S—— 1

ML 5 PO R

AOBERTSHAW

GENERAL INSTRUCTIONS

A thermostat should be mounted where it will be af-
fected only by the average room lemperature. Free cir-
culation of air must exist at the selected location. Avoid
locations that are affected by drafts or by radiant heat
from the sun, water pipes, air ducits, ete.

SPECIFICATIONS

2. Installation on outside walls should be avoided. If such
a location is neeessary . the thermostat should be mount-
ed on an insulated hackplate (accessory item),

3. Thermostats should be mounted AFTER WALL SUR-
FACES I1AVE BEEN FINISH 1D.

MODEL NUMBERS: Dir«'.(:(-:lcling, proportional
T18-301 (55°- 85° F): T18-305 (35°-65° F): T18-306
(75° - 105° F). Reverse-acting. proportional T19-301
(55° - 85° F): T19-305 (35°- 63° F): T19-306 (75° .
105°F),

SET POINT: adjustable by means of sereated thumbwheel.

THROTTLING RANGE: Adjustable from approximately
2°-12°F by T.R. Stide.

SUPPLY AIR PRESSURE: 2( psig (1.38 bar) operating.
30 psig (2.06 bar) maximum.

MAIN AIR CONSUMPTION: 13 SCINLO.0L0T m :‘,"llr)

CALIBRATION POINT: 9 psig (0.62 bar) branch pressure

THERMOMETER: Bimetal spiral with separate scale.

COVER TYPES: Sce table on rear of sheet.

STANDARD FINISH: Satin chrome painted aluminum

Cover,

DIMENSIONS: Sce Fimure |.
WEIGHT: 2.7 ounces (70 o).
INSTALLATION FITTINGS: Tubing assembly 10-64 and

selected rough-in and mounting hardware must be ordered
separately.
SPECIFY WHEN ORDERING:
1. Model Number
2. Cover type (see reverse),
3. Limit Stops (pair) Model 10-59 (il required - see

Fisure 3).
+. Concealed Adjustment Clip Model 10-72 (if required).
ORDER FROM:

Local office of
CONTROL SYSTEMS DIVISION
ROBERTSHAW CONTROLS COMPANY

or office noted helow.
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INSTALLATION INSTRUCTIONS

PNEUMATIC ROOM HUMIDISTAT H18

& THERMOSTATS

TWO-PIPE

GENERAL INSTRUCTIONS

T18 & T19
123 & T24
132 & 133
134

135 & T36

1. A thermostat should be mounted where it will be
affected only by the average room temperature.
Free circulation of air must exist at the selected
location. Avoid locations that are affected by
drafts or by radiant heat from the sun, water
pipes, air ducts, etc.

2. Thermostat installation on outside walls should
be avoided. If such a location is necessary, the
thermostat should be mounted on an insulated
backplate (accessory item).

—

18"
{ (3mm)

0
[

[

e 194" el
(32mm

ft—— 1-3/8"

(3émm)

3. Humidistat should be located to sense average
room humidity.

4. Thermostats and humidistats should bemounted
AFTER WALL SURFACES HAVE BEEN
FINISHED.

FIGURE 1 — DIMENSIONS & PORT LOCATIONS
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INSTALLATION INSTRUCTIONS (Continued)

TWO-PIPE

REMOVE LOCATOR
AND ADAPTOR

5-40 MOUNTING SCREWS
(INCLUDED WITH THERMOSTAT)

THERMOSTAT

COVER
E (ORDER SEPARATELY)

N5-53 MOUNTING PLATE ROUGH IN| ~ »

! PRIOR TO INSTALLATION

i OF DRY WALL OR PLASTER ~—__ |
(ORDER SEPARATELY)

USE #6 x 2” SELF TAPPING \d
SCREWS (NOT SUPPLIED WITH THERMOSTAT) N3
TO INSTALL THERMOSTAT

DIRECTLY TO MOUNTING PLATE.

1/4" x 3/16” BARB FITTINGS FOR PLASTIC TUBING
(EQUIVALENT TO 10-11 TUBE ASSY.
WITH TWO N4-109 FITTINGS)

i
‘ 10-64 TUBE ASSY. WITH EYELETS AND
i (ORDER SEPARATELY)

§

: 5-40 MOUNTING SCREWS
b (INCLUDED WITH THERMOSTAT-
P NOT USED)
|

i
|

¥ . COVER

| (ORDER SEPARATELY)

MORTAR JOINT FITTING
WITH (2) 8 FT. TUBES
(ORDER SEPARATELY)

BRANCH
e AIR CONNECTIONS

10-57: COPPER TUBES
10-66: “FR"” TUBES IN “FR"” SHEATH

6” TUBE ASSY. WITH EYELETS
(INCLUDED WITH FITTING)

MAIN = CLEAR
BRANCH = BLUE

FIGURE 2 — MORTAR JOINT FITTING IN MASONRY WALL (TYPICAL)

114" POLIYETHYLENE TUBING
AIR CONNECTIONS

(OPTIONAL) N5-49 3” ADAPTOR
SCREWS INTO N5-53 PRIOR TO
INSTALLATION OF WALL FOR

TUBING GUIDE. CAN BE REMOVED
AND USED ON OTHER INSTALLATIONS
(ORDER SEPARATELY)

MAIN = CLEAR
BRANCH = BLUE

i FIGURE 3 — STUD MOUNTING (TYPICAL)
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CALIBRATION & ADJUSTMENT INSTRUCTIONS

PNEUMATIC ROOM THERMOSTATS T18 (D.A.)

DIRECT AND REVERSE ACTING T19 (RA)

CALIBRATION

The T18 and T19 thermostats are factory calibrat-
ed with the throttling range set at 3 °F. and should
not require calibration upon installation.

If it is necessary to change the calibration or
change throtfling range setting, install an adapter
MCS-GA and suitable gauge in the branch pres-

CELCIUS SCALE
BRANCH PRESS. TAP

@ SET POINT ADJUSTMENT
(@ COVER SCALE SET POINT e _

INDICATOR sure tap hole and measure the ambient tempera-
@ INTERNAL SET POINT ture with an accurate thermometer. The tempera-
INDICATOR , ture MUST BE WITHIN THE RANGE OF THE
FAHRENHEIT SCALE = THERMOSTAT. Move the Set Point Adjustment

(1) to the measured ambient temperature, using
Internal Set Point Indicator (3). Taking care not
to breathe on or hold hand near bimetal (6), use a
® THERMOSTATIC 1/16" hex wrench (N2-4 Thermostat Wrench) to

BIMETAL turn Calibration Screw (4) until the test gauge in-
@ COVER SCREW = dicates 9 psig. Clockwise rotation increases the
pressure. Move the Set Point Adjustment (1) to
the desired temperature. The cover may now be in-

FIGURE 1 — T18 WITH COVER REMOVED stalled using Cover Screw (7).

@ CALIBRATION SCREW ——;
® T.R. ADJ. SLIDE

ADJUSTMENT

CAUTION: Set Point adjustment will be restricted if Limit Stops have been installed. DO NOT APPLY EXCES-
SIVE FORCE AGAINST STOPS.

EXPOSED ADJUSTMENT. Rotate Set Point Adjustment (1) to the desired new temperature setting as in-
dicated by the cover set point scale or to a ‘““‘warmer’’ or ‘‘cooler’’ position as indicated by the cover scale labels.

CONCEALED ADJUSTMENT: Using Thermostat Wrench N2-4 (1/16” hex), turn Cover Screw (7) inward
(clockwise) to provide clearance for cover removal. With the cover removed, rotate Set Point Adjustment (1) un-
til the desired new temperature setting is indicated on either internal setpoint scale (°F or °C). Replace cover and
lock in place with cover screw.
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DEADBAND ROOM THERMOSTATS

DIRECT AND REVERSE ACTING
GENERAL DESCRIPTION

The Model T35 and T36 pneumatic Deadband Room Thermostats
are dual sel point, direct and reverse-acling energy conservation
thermostats designed for proportional control of pneumatic valves,
damper actuators or other final control devices in environmental
control systems where it is desirable to sct up a temperature span
within which the HVAC system USES NO ENERGY FOR EITHER
HEATING OR COOLING BETWEEN SELECTED HEATING AND
COOLING SET POINTS.

The high-capacity, two-pipe (main and branch ). pilot-operated, relay-
type design incorporates two highly sensitive bimetal thermostatic
clements to produce the desired branch output changes at each end
of the selected dcadband. A phosphor bronze leaf spring is utilized
to stabilize the desired (adjustable) deadband output pressure.
Pneumatic feedback assures stability throughout the operating range.

Two separate and concealed sct point dials are used to set the indi-
vidual heating and cooling set points, thereby creating the desired
“deadband” which will occur between the two selected set points.

When the thermostat’s cover is removed, all calibrations and scttings
are accessible on the thermostat face, without removing the device
from the surface on which it is mounted.

The component parts are die-cast aluminum, stainless steel, phos-
phor bronze and glass-filled nylon. Diaphragms are fabric-reinforced
neoprene. Air lines are connected to the thermostat nipples with
flexible plastic tubes. Both main and branch connections are pro-
vided with internal filters.

SPECIFICATIONS

S EE]

MODE L
130 & T36

MODELS: T35-301; Proportional, Direct Acting
T36-301; Proportional, Reverse Acting
RANGE: 57° to 75°F (14-24°C) Heating
65° to 83°F 218-280(3) Cooling
Each set point and deadband pressure individually adjust-
able using 1/16™ (1.6 mm) Allen wrench.

THROTTLING RANGE: Approx. 1.5°F (.83°C) per set
point when used with actuators having 5 psig (.35 bar)
spring range, non-adjustable.

SUPPLY AIR PRESSURE: 20 psig (1.4 bar) operating

30 psig (2.1 bar) maximum

CALIBRATION POINTS: Heating: Output pressure equal to
mid-range of heating actualoré’ desired heating set point.
(Factory calibrated at 4 psig on T35, 10.5 psig on T36.)

Cooling: OQutput pressure equal to
mid-range of coolingactuator @ desired cooling set point.
(Factory calibrated at 10.5 psig on T35, 4 psig on T36.)

Deadband pressure: Midway be-
tween “closed™ pressure of heating actuator and “start-
to-open™ pressure of cooling actuator. (Factory set at
7 psig.)

DIMENSIONS: See reverse side.
WEIGHT: 2.6 ounces (75 g)
INSTALLATION FITTINGS: If needed, tubing assembly

10-64 and selected rough-in and mounting hardware
must be ordered separately.

MAIN AIR CONSUMPTION: 15 SCIM (0.0147 m3/hr)

SPECIFY WHEN ORDERING:

1. Model number.

2. Cover model number (blank cover is recommended.)

Other covers with various finishes are available.

ORDER FROM:

Local office of

CONTROL SYSTEMS DIVISION

ROBERTSHAW CONTROLS COMPANY

or office noted helow.

ROBERTSHAW CONTROLS COMPANY = CONTROL SYSTEMS DIVISION eogsssst 7 RICHMOND, VIRGINIA 2226
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SUMMER-WINTER ENERGY CONSERVATION

GENERAL DESCRIPTION

The model T34 Pneumatic Room Thermostat is designed for
proportional control of pneumatic valves and damper actua-
tors in environmental control systeims where a lwo-pressure
air main is utilized for seasonal changeover of heating and
cooling functions. Its design incorporates two highly sen-
sitive bimetal thermostatic elements and a pﬁol-blced
relay with pneumatic feed-back for accuracy and stability
over the entire operating range.

The Model T34 provides winter control (direct action) at
25 psig main air pressure and summer control (reverse
action) at 16 psig. Direct and reverse action set points are
factory calibrated at different temperatures: higher for
summer operation, lower for winter opcration, Lo conserve
cnergy. Blank cover with 10-72 clip-in plastic barrier is
recommended to prevent set point changes by unauthorized
personnel.

The component parts are die-cast aluminum, stainless steel
and glass-filled Nylon. Diaphragms are fabric-reinforced
Neoprene®. Air lines are connected to the thermostat
nipples with spring-reinforced plastic tubes and both main
and branch connections are provided with internal filters.

GENERAL INSTRUCTIONS

DAIA
SlElET

MODEL

134

L. A thermostat should be mounted where it will be af-
fected only by the average room temperature. Free
circulation of air must exist at the selected location.
Avoid locations that are affected by drafts or by radiant
heat from the sun, water pipes, air ducts, etc.

SPECIFICATIONS

2. Installation on outside walls should be avoided. If such
a location is necessary, the thermostat should be
mounted on an insulated backplate (accessory item).

3. Thermostats should be mounted AFTER WALL SUR-
FACES HAVE BEEN FINISHED.

MODEL NUMBER: T34-3011 (with factory-installed 10-59

_limit stops).
ACTION: Direct (winter) and reverse (summer), propor-

tional.

SET POINT RANGE: 76 to 85°F summer: 44 o 74°F
winter.

THROTTLING RANGE: Approximately 2°F when used
with actuator having 5 psi spring range.

SUPPLY AIR PRESSURE: 25 psig (1.7 bar) for winter
operation. 16 psig (1.1 bar) for summer operalion.
30 psig (2.1 bar) maximum.

AIR CONSUMPTION: 30 SCIM.

CALIBRATION POINT: 9 psig (0.62 bar) branch pressure,

DIMENSIONS: Sec reverse side.

INSTALLATION FITTINGS: If needed, tubing assembly
10-64 and sclected rouvh-in and mounting hardware
must be ordered separately.

SPECIFY WHEN ORDERING: 1. Model number. 2. Cover
Model Number (C2-42 is standard with salin-chrome
paint finish. Brushed finishes in aluminum, bronze, and
brass are available).

NOTE: 10-72 clip is factory-installed.

ORDER FROM: Local Office of
CONTROL SYSTEMS DIVISION
ROBERTSHAW CONTROLS COMPANY

or office noted below.
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INSTALLATION INSTRUCTIONS

PNEUMATIC ROOM HUMIDISTAT

& THERMOSTATS

TWO-PIPE

GENERAL INSTRUCTIONS

H18
T18 & T19
123 & T24
132 & 133
134
135 & T36

1. A thermostat should be mounted where it will be
affected only by the average room temperature.
Free circulation of air must exist at the selected
location. Avoid locations that are affected by
drafts or by radiant heat from the sun, water
pipes, air ducts, etc.

2. Thermostat installation on outside walls should
be avoided. If such a location is necessary, the
thermostat should be mounted on an insulated
backplate (accessory item).

= |
-
bt
18"
[ [ (3mm)
\Ee
1-1/4"
(32mm)
1-3/8"
(35mm)

FIGURE 1 — DIMENSIONS & PORT LOCATIONS

3. Humidistat should be located to sense average

room humidity.

4. Thermostats and humidistats should bemounted
AFTER WALL SURFACES HAVE BEEN

FINISHED.

2:1132"
(52mm)
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(INCLUDED WITH THERMOSTAT)

INSTALLATION INSTRUCTIONS (Continued) TWO-PIPE

BRANCH

AIR CONNECTIONS
MAIN

REMOVE LOCATOR
AND ADAPTOR

5-40 MOUNTING SCREWS

MORTAR JOINT FITTING
WITH (2) 8 FT. TUBES

(ORDER SEPARATELY)

10-57: COPPER TUBES
10-66: “FR” TUBES IN “FR” SHEATH

6” TUBE ASSY. WITH EYELETS s
(INCLUDED WITH FITTING) MAIN = CLEAR

BRANCH = BLUE
THERMOSTAT

COVER
(ORDER SEPARATELY)

FIGURE 2 — MORTAR JOINT FITTING IN MASONRY WALL (TYPICAL)

STUD
RS
. \\ 1/4" POLYETHYLENE TUBING
N5-53 MOUNTING PLATE ROUGH IN 5 AIR CONNECTIONS
PRIOR TO INSTALLATION . N
OF DRY WALL OR PLASTER —___ |
(ORDER SEPARATELY) x
USE #6 x 2" SELF TAPPING v |

SCREWS (NOT SUPPLIED WITH THERMOSTAT) S
TO INSTALL THERMOSTAT
DIRECTLY TO MOUNTING PLATE.

10-64 TUBE ASSY. WITH EYELETS AND
1/4" x 3116” BARB FITTINGS FOR PLASTIC TUBING
(EQUIVALENT TO 10-11 TUBE ASSY.

WITH TWO N4-109 FITTINGS) B
(ORDER SEPARATELY)

5-40 MOUNTING SCREWS
(INCLUDED WITH THERMOSTAT-
NOT USED)

(OPTIONAL) N5-49 3” ADAPTOR
SCREWS INTO N5-53 PRIOR TO
INSTALLATION OF WALL FOR

TUBING GUIDE. CAN BE REMOVED.
AND USED ON OTHER INSTALLATIONS
(ORDER SEPARATELY)

MAIN = CLEAR
BRANCH = BLUE

COVER
(ORDER SEPARATELY)

FIGURE 3 — STUD MOUNTING (TYPICAL)
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CALIBRATION & ADJUSTMENT INSTRUCTIONS

DEADBAND ROOM THERMOSTATS 135 (D.A)

DIRECT AND REVERSE ACTING 136 (RA.)

CALIBRATION

BRANCH PRESSURE BRANCH PRESSURE
TAP TAP

CALIBRATING CALIBRATING
L SCREW “A” SCREW “A”
CALIBRATING l CALIBRATING CALIBRATING CALIBRATING
SCREW “C SCREW “B” SCREW “B” ] SCREW “C”
HEATING DIAL - COOLING DIAL COOLING DIAL | HEATING DIAL

COVER SCREW ~ COVER SCREW

HEATING SET POINT COOLING SET POINT COOLING SET POINT HEATING SET POINT
& STOP & STOP & STOP & STOP
HEATING BI-METAL COOLING BI-METAL COOLING BI-METAL HEATING BI-METAL
)%?EAD BAND LEVER DEAD BAND LEVER
S o~
4 R ™ SENSOR BALL 0O "~ SENSOR BALL
FIGURE 1 — T35 WITH COVER REMOVED FIGURE 2 — T36 WITH COVER REMOVED

The T35 is factory calibrated to operate a 2-6# normally open heating actuator and an 8-13# normally closed
cooling actuator in sequence; therefore, its ‘‘intermediate’’ pressure is factory set at 7 psig. Branch pressure is
factory set at 4 psig when the heating dial is positioned at actual ambient temperature, and 10 1/2 psig when the
cooling dial is positioned at actual ambient temperature.

The T36 is factory calibrated to operate an 8-13# normally-closed heating actuator and a 2-6# normally open
cooling actuator in sequence; therefore, its ‘‘intermediate’’ pressure is factory set at 7 psig. Branch pressure is
factory set at 10 1/2 psig when the heating dial is positioned at actual ambient temperature, and 4 psig when the
cooling dial is positioned at actual ambient temperature. If it becomes necessary to check calibration or to
change calibration to match other heating and cooling spring ranges, the procedure is as follows: For T3S, refer
to Figure 1; For T36, refer to Figure 2.
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CALIBRATION (Continued] 135 (D.A) & T36 (RA.)

Insert a branch tap adapter MCS-GA and pressure gauge into the thermostat branch tap hole. Measure the
ambient temperature, which must be between 65° and 75°F. Using the thermostat wrench (N2-4) turn the
heating dial hex screw ‘“C”’ to set the heating dial at 57 °F. Then turn the cooling dial to the 83 ° setting. This
moves both bimetals away from the deadband lever which controls the intermediate or deadband pressure. Turn
the deadband pressure adjustment screw ‘A’ so the branch pressure equals the midpoint between the high end
of the heating actuator and the low end of the cooling actuator, i.e., with a 2-6# heating actuator and an 8-13#
cooling actuator, the pressure should be 7 psig. Next, position the heating dial so that the Branch output pressure
equals the mid-range of the heating actuator at the ambient temperature read on the thermometer. If there is a
difference between the temperature set point on the heating dial and actual ambient temperature, rotate the
heating dial in the appropriate direction to the end stop. Then, “‘slipping’’ the screw inside the dial, continue
rotating the screw the amount of difference previously observed between the ambient temperature and set point.
Then, return the dial so that the desired branch output pressure is observed at ambient.

The cooling set point may now be calibrated in the same manner (Screw ‘“B’’). Finally, set both heating and
cooling dials to the desired set points and re-install the cover.

ADJUSTMENT

NOTE: Concealed adjustment covers are used with the T35 and T36 thermostats. Using Thermostat Wrench
N2-4 (1/16" hex), turn the Cover Screw inward (clockwise) to provide clearance for cover removal.

HEATING AND COOLING SET POINTS

With the cover removed, use Thermostat Wrench N2-4 to rotate the Heating Dial and/or Cooling Dial until the
desired heating and cooling set points are aligned with their respective indexes. Replace cover.
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CALIBRATION & ADJUSTMENT INSTRUCTIONS

PNEUMATIC ROOM THERMOSTATS

SUMMER-WINTER ENERGY CONSERVATION

134

16 PSIG (110 kPa) MAIN |R.A. (SUMMER)

25 PSIG (172 kPa) MAIN [D.A. (WINTER)

CALIBRATION

4) BRANCH TAP

SUMMER SET POINT (1)—— ¢ CELSIUS SCALE

FAHRENHEIT SCALE —>

II)"O

@
O
9

5) SUMMER CALIBRATION
SCREW

SUMMER BI-METAL ()

@)

> © ~c<1—(§) SWITCHING SCREW

WINTER BI-METAL 2
- oo@IIE
J
& ~— COVER SCREW
WINTER SET POINT INDEX
@) WINTER CALIBRATION AND
SET POINT SCREW

FIGURE 1 — T34 WITH COVER REMOVED

The T34 thermostat is factory calibrated and normally should not need to be recalibrated. If recalibration of the
summer set point or winter set point becomes necessary, or if the switch point needs to be raised or lowered, in-
stall an adaptor MCS-GA, with a suitable 0-30 psi gauge, in the branch pressure tap hole (4). Measure the am-
bient temperature with an accurate thermometer. This temperature must be within the range of the thermostat.
Caution: Do not breathe on or hold hand near the bimetals (2) and (3).

SUMMER SET POINT CALIBRATION (Reverse Action).

Position the summer set point cam (1) to coincide with ambient temperature. Set main air pressure to 16 psig and
adjust the summer calibrating screw (5) using 1/16" hex wrench (N2-4 thermostat wrench) until the branch tap
gauge reads 9 + 1 psig. Clockwise rotation increases the branch pressure.

WINTER SET POINT CALIBRATION (Direct Action).

Increase the main air pressure to 25 psig. Using a 1/16” hex wrench (N2-4 thermostat wrench) in the winter set
point screw (8), position this screw to obtain 9 + 1 psig branch pressure (clockwise rotation increases branch
pressure, counter-clockwise decreases pressure). For the winter set point to be in calibration, dial (7) should in-
dicate ambient temperature within + 1°F. If the dial (7) does not indicate ambient temperature within + 1°F,
rotate the set point screw (8) (clockwise to increase the ambient temperature reading and counter-clockwise to
decrease the ambient temperature reading) until the dial (7) goes against stop. Continue rotating screw (8) (dial
will be restrained from rotating by stop) until the screw (8) can be turned back to obtain 9 + 1 psig branch with
the dial (7) indicating ambient temperature within + 1°F (more than one try may be required to accomplish this
calibration). The set point screw (8) may now be used to position the dial (7) to the desired winter control point.

ROBERTSHAW CONTROLS COMPANY - CONTROL SYSTEMS DIVISION
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CALIBRATION [Continued]

SWITCHING CALIBRATION.

Set the main pressure to 15 psig. Position the summer set point (1) to 85 °F setting and the winter set point dial (7)
to 44 °F setting. The branch pressure tap gauge should be reading approximately 15 psig. If not, recheck the sum-
mer set point calibration. Slowly increase the main pressure until the branch pressure drops to 0 psig. This is the
main pressure at which the thermostat switches from summer control to winter control. If the main pressure at
switching point is less than 17 psig or more than 21 psig, adjust the switching screw (6) counter-clockwise to raise
switching point or clockwise to lower switching point 1/8 turn at a time and raise and lower the main pressure
until the desired switching pressure is obtained (use the rise and fall of the branch pressure as an indication of
switching). Caution: Do not force the calibration screws. If action is not obtained when screws are rotated,
check for proper direction of rotation. The bimetals (2) and (3) may be raised and lowered, using the end of the
calibrating wrench, to test action.

NOTE: ambient temperature must be between 65 and 75 °F when making this calibration.

ADJUSTMENT

NOTE: Concealed adjustment cover is used with the T34 thermostat. Using Thermostat Wrench N2-4 (1/16"
hex), turn the Cover Screw inward (clockwise) to provide clearance for cover removal.

SUMMER SET POINT:

CAUTION: Set Point adjustment will be restricted if Limit Stops have been installed. DO NOT APPLY EXCES-
SIVE FORCE AGAINST STOPS.

With the cover removed, rotate Summer Set Point Adjustment (1) until the desired new summer temperature set-
ting is indicated on either internal Set Point scale (°F or °C). Replace cover and lock in place with cover screw.

WINTER SET POINT:

With the cover removed, use Thermostat Wrench N2-4 to rotate Winter Set Point Adjustment (8) until the
desired new winter setting is indicated by Winter Set Point Index (7). Replace cover.
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Drawn aluminum covers fit Robertshaw thermostats, humidistats, and transmitters. Concealed adjust.
ment models includ- a factory-installed 10-72 adjustment cover clip; the 10-72 is available separately
and may be added 13 any model not so cquipped. m_[‘__xm —
Standard finish is s2:n-chrome enamel: brushed T“mm-&l‘
aluminum, brushed bronze, or brushed brass

finishes arc availab'- for most models at extra
cost. Select finish v appropriate suffix from
table at right.

)

Brushed a'ur-ninumﬁ
Brushed bronze ¥,
Brushed brass =

£ oo O RS 5 O
® - e Sl
.
X Yo e

COVERS FOR ROOM THERMC STATS,
HUMIDISTATS, AND
TRANSN TTERS

DESCRIPTION SPECIFICATIONS CHeCK
55-85°F sct poin! scale; no lhcrm(?iﬁctcr;px- SCALE 55.85°F |
posed adjustment. For use with the following:--._ ADJUSTMENT EXPOSED Cl: 0
T12,°Ti3, T18. T19, T23, T24, T27, T82: THERMOMETER  NO )
T33. Ci-:: 0J

ke C1-4: 3
. ’ Cl=s5-0
Blank cover with concealed adjustment. For SCALE NONE Lo o e
use with: T12, T13, T18, T19, T23, T24, ADJUSTMENT CONCEALED JewC242 0]
T27, 132, T33, T34, T35, T36, T53. THERMOMETER NO %
45 e C2:43 0
¥
A . C2-4: 7
,.f'/ C245 ]
0 55-85°F set pointscale; thermometer; exposed SCALE 55-85°F
- adjustment. For use with: T12,-T183, TIB.\\ ADJUSTMENT EXPOSED C3-42 J
T19, T23, T24, T27. T32, T33. THERMOMETER  YES
C3.43 J
C3.44 J
C3.45 J
\\ -
20 -
55-85°F set point scale; thermometer; con- SCALE 55-85°F
cealed adjustment. For use with: Ti2, T13; ADJUSTMENT CONCEALED C4-42 ]
T18, T19, T23, T24, T27, T32,T33. THERMOMETER YES
C4-43 J
Cs-44 J
C4-45 7
e o
“Cooler-Warmer” set point scale;no thermom- SCALE COOLER-WARMER _
cter; exposed adjustment. For use with: T12, ADJUSTMENT EXPOSED C5-12
T13, T18, T19, T23, T24, T27, T32, T33. THERMOMETER  NO Cs.43 O
Cs-44 C
- C5-45 T
“Cooler-Warmer™ set point scale; thermom- SCALE COOLER-WARMER _
cter; exposed adjustment. For use with: T12, ADJUSTMENT EXPOSED Co-+2 T
g " T13, T17, T18, T19, T23, T24, T27, T32, THERMOMETER YES -
‘| T33. C6-43 T
) S C6-44 [C
C6-45 O
C6-42
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ELECTRIC CONTROLLER

CHANGEOVER THERMOSTATS,
STRAP-ON %

. TC-2931 X

TC-2942

A i o L

F-'orlummer-'.».'lnterchangeoverinhydron- N
Ic healing-ccoling syslem. \ TC-2942

\
; PAL Tems
i \ s Drop
i °

Units are hermatically sealed and come with N i
mounling spr:ngs lor €asy mounting on up lo -]
1-1/2" pipe. 7C-2942 is enciosed lype and
has 1/2" conguil adaplor. Fast responding :

bimelal melzi acluates snap-acting SPDT TC-2931
wilh silver contacls. Three color coded 16

| Yellow (common)

Rec makes on lemp. drop

DN

gaugeleads 3'long. DiImenslons: 2" diameler \ N
X 1-1/2" high Switch Rallngs (AC Only) -
A Type\ ~Setpolnt | Differential Voltege | FLA Pliot Duty
OPTIONS: TC-2931-205t with 3" cable for /. BN (Vec) | (Amps) (VA)
Z \ .

CP-5341 | Strap on \s lpojnt |

/ —— fix d\ai\ Fixed 15°F 120 58 34.8

g Strap on 70°F\ approx. 240 29 17.4 125
ACCESSORIES: None enclosed | approx. ™\

TC-2974

For hot water unit heater control and h
summer/winter changeover. May be used Red Bin
e as elther an open high control or as open ’
low control. \
Temp
Device is enclosed in steel case with 1/2" o \ Drop
3/4" conduit opzning on bottom. Liquid filled
thermal element acluates heavy-duty SPDT Orn (common)
swilch with coded screw terminals. Gradu- SB
aled exlernal setpoint adjustment marked in Brn makes on temp. drop
°F on one side 2nd °C on the other. Shipped —
with melal strap and spring which will fit supply
lines up to 4* 0.D. Amblent Limlts: -40 1o
140°F for case, 260°F maximum bulb tem-
perature. Dimensions: 4-5/8" high x 2-1/4"
wide x 2-5/8" deep. OPTIONS: None ACCESSORIES: None
T E pSi i % Switch Ratings (AC Only) 7. : .
TYPe 2| 544, Rangi - | Dilferent (i - LBs T Pllot buty T~ Nominaustive -
il RS T sf 2| - (Amps) (Amps) * |- (VA)" | i (Amps) <*-
] Strap 50-210°F Fixed at 10°F 120 9.8 58.8
TC-2974 on (10-99°C) (5.5°C) 240 8 480 350 22

*Unil dual marked in °F and o)







Line Voltage and Proportional Thermostats
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Proportional Thermostat

Low voltage, 3-wire proportional controller for valve motors, damper
motors, and balancing relays used in heating or cooling applications.

Bellows element adjusts 2 potentiometers in proportion to temperature changes
to regulate motor eperation. Removable setting knob prevents unauthorized
tampering with set point. Electrical Rating: 24 V to 30 V. Potentiometer
Resistance: 135 ohms. Mounting: Furnished screws fasten through three
mounting holes to wall, or to adapter plate for outlet box mounting. Calibration
Point. 3 F [1.7 C] below set point to .offset internal heat from operation.

“Approximate Dimensions: 5-11/16 in.-[144 mm] high, 3-3/8 in. [86 mm)] wide,

2-5/8 in. [67 mm] deep.

REPLACEMENT PART: ' %
130224 Set Point Knob. N

ACCESSORIES: B
23394B Guard, metal, locking. \‘\
138541A Mounting Plate—23394B to outlet box.

See Therrhostat Guards in RESIDENTIAL CONTROLS section, pages%3-37;1.
< Throttling Range :

Order Scale Range Low Med | High
Number F C F C FIC| F | C | Potentiometers
T92E1029 | 631087 | 17t031 | 1.5t06.5 | 0.8t 36| —|—|— | — |2 (for unison or
: sequence
control)

T42A,B V) I ! f
Single Stage, s
T42G-P T5
Multistage Thermostats

For line voltage or low voltage temperature control of heating or cooling
equipment. : :

‘Multistage models control 2 or 3 circuits in sequence. Setting knob is removable
to lock setting at desired temperature. Mercury switches are actuated by vapor-
filled bellows element. Die-cast metal cover. Approximate Dimensions:
5-11/16 in. [144 mm] high, 3-3/8in. [86 mm] wide, 2-1/8 in. [54 mm] deep. Listed
by Underwriters Laboratories Inc. (except T42B).

REPLACEMENT PART:
130224 Setting Knob.
ELECTRICAL RATINGS:
Inductive Load
Model ac dc
Number 120V 240V 115V 230V
T42A 7.4 37 24 1.2
] T42B 2.0 1.0 20 1.0
T42G,HJ KLMN,P 1.0 0.5 1.0 0.5
Resistive Load
ac dc
120V 240V 115V 230V
T42G HJ KLMN,P 2.0 1.0 20 1.0

continued next page
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Line Voltage and Proportional Thermostats

—

T42A,B T42G-P continued

ACCESSORIES:

23394B Guard, metal, locking.

138541A Mounting Plate—23394B to outlet bax.

See Thermostat Guards in RESIDENTIAL CONTROLS section, pages 373-374.

Difierential :
Order Range Per Stage Interstage ;
Number " Control F C F C E c
T42A1052 1-stage heat 40- 80 4-27 2.0-3.0, fixed 1.1-1.7. fixed I, =L
—> T42B1027 1-stage cool 60-100 16-38 2.0-3.0, fixed 1.1-1.7. fixed Z) S
T42B1035 1-stage cool 40- 80 4-27 2-5, fixed 1.1-2.8 fixed = s =
T42G1026 3-stage cool 60-100 16-38 3.0 1.7 2.04 112
T42H1073 2-stage heat | "60-100 16-38 1.02 a5 1.0-5.0 06-28
; T42H1081 2-stage heat 40- 80 4-27 1.02 08 1.0-5.0 - 06-28
3 T42H1099 2-stageheat | 60-100 | 16-38 1.08 082 1.0-5.0 06-28
r: T42J1078 2-stage cool 60-100 16-38 3.0 17 1.0-5.0 0.6-2.8 -
3 T42J1094€ 2-stage cool | 59- 95 15-35 3.0 17 1.0-5.0 06-28
% T42K1084 1-stage heat 60-100 16-38 1.0 08 10-50 | 06-28
£ : 1-stage cool 3.0 1.7
T42K1092 1-stageheat | 40- 80 4-27 1.0 05 1.0-50 06-28
: 1-stage cool _ 3.0 1.7 : i
T42M1023 3-stage heat 60-100 16-38 2.0 . 1.1 2.0 BEKE]
T42M1031 3-stage heat 40- 80 4-27 20 ' - § 1.1 2,02 1.12
T42N1020¢ 2-stage heat 59- 95 15-35 20 1.3 2.0a 1.1a
1-stage cool
T42N1038 2-stage heat 60-100 16-38 . 20 1.1 2.0a 1.1a
1-stage cool :
T42P1018 1-stage heat 60-100 16-38 20 13 b b
2-stage cool
aNonadjustable.

b2 F [1.1 C] between cool stages; 5.5 F [3.1 C] between cool stage 1 and heat stage.
CCelsius model.

o Proportioning The[(mo/s'tats

\\ Low voltage, 3-wire controllers for valve motors, damper motors, and
"\leancing relays in h?‘in/g or cooling system applications.
Bellows element adjusts the potentiometer slider to regulate motor operation.
Removable__settibt}gk'nob prevents unauthorized tampering with set point. Refer to
the ordering™t ble below for application of models. Approximate Dimensions:
5-11/16 in,{144~mm) high, 3-3/8 in. [86 mm] wide, 2-1/4 in. [57 mm] deep
(2-11/164n. [68 mm] deep on T921C,D models). 3
AUXJLIARY SWITCH DIFFERENTIAL: ) |
T921C—2F [1.1 C]. Y
_~T921D—1 F [0.6 C]..

T921A-E ol
i
|

" REPLACEMENT PARTS: Y
e 130224 Setting Knob. NG
yd 100655A-01370 Cover. N
el ELECTRICAL RATINGS: A
0 Voltage—24 to 30 Vac. e
Auxiliary Switch Contact Ratings (A)— “\\
' T92C R-W R-B
T92D R-B R-W
120V [ 240V | 120V [ 240V
N Full Load 8 4 4 2
Locked Rotor 48 24 24 12
Pilot Duty—125 VA.
continued next page |
\
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DIFFERENTIAL PRESSURE T
TRANSMITTER P33

GENERAL DESCRIPTION

These transmitters are used to sense and transmit differen-
tial pressure across fans, coils, filters, or between two refer-
ence points, to a remote location and can be used to sense
cither static or velocity pressure differentials. They may be
used with receiver-controllers, receiver gauges, and/or sensi-
tive switching pneumatic relays and pressure switches.

These devices are one-pipe force-balance transmitters with
pneumatic feedback and require an external restrictor in
the supply line.

The P323 differential pressure transmitter is made in several
ranges, as noted below. The transmitter must be ordered in
the range to fit the desired application, since there is no
range adjustment supplied.

SPECIFICATIONS

MODEL  DIFFERENTIAL PRESSURE RANGE DIMENSIONS: See Figure 1.
(static or velocity) WEIGHT: 8 ounces (227 g).
P423-0025~0.05"6°+0:20" Hy0 ING INF TION: Specify: Model Numb
(0.13 to +0.51 cm H20) ORDER ORMA :opecity: Model Number
R323:01 ——0.5t0-+0:5"H,0 s ORDER FROM: Local Office of
(-1.27 to +1.27 cm H,0) oY Sl CONTROL SYSTEMS DIVISION
P323-03 0”to 3™ Hy0 e ROBERTSHAW CONTROLS COMPANY
(0 to 14.22 cm Hy0) * or office noted below.

£323:10_0"10 10" Hy0
(0to 25.4 cm H20)
AIR PRESSURE: 20 psig (138 kPa) operating
30 psig (207 kPa) maximum
OUTPUT: 3-15 psig (20.7-103.5 kPa) for stated span.

GENERAL INSTRUCTIONS

1. To be used with clean, dry control air only. Do not use on any other medium.

2. This transmitter must be mountéd in a horizontal position. Be sure the correct side is up as noted on the device.

~

ROBERTSHAW CONTROLS COMPANY - CONTROL SYSTEMS DIVISION i csetsee RICANONO, viRGHIA 1351







INSTALLATIDN INSTRUCTIONS

o DIFFERENTIAL PRESSURE TRANSMITTER

AIR SENSING

GENERAL DESCRIPTION & DIMENSIONS

P323

P323 transmitters are ‘‘one-pipe’’ devices requir-
ing an externally restricted source of constant
pressure control air.

. NOTE:

On P323-0025, P323-01 and P323-03, center port is
signal port, and off-center port is clipped off. On
P323-10, off-center port is signal port and center
port is clipped off.

MOUNTING

/

f———— 3~
(76mm)

DIDLIBES hd ot ]
(135mm)

—

R'3
} 12" (13mm)

1-11/16"

(43mm)

¥

U

1/2” (13mm)

Ht 7

1

FIGURE 1 — P323 DIMENSIONS

Using the integral mounting flange, the unit may be mounted using two machine screws or self-tapping screws
(two No. 10 x 5/8" pan-head self-tapping screws are supplied). Be sure that the transmitter is mounted in a

horizontal position with THIS SIDE UP on the top.

The sensing lines should be kept as short as possible and must be completely leak-free. 1/4” tubing may be used
up to 200 feet; 3/8 " tubing for 200-500 feet maximum. Sensing line port connections are designed to receive 3/8"

O.D. polyethylene or other suitable flexible tubing.

-
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CALIBRATION & ADJUSTMENT INSTRUCTIONS

DIFFERENTIAL PRESSURE TRANSMITTER P323

AIR SENSING

CALIBRATION

The Model P323 Temperature Transmitter measures either static or velocity pressure differentials and transmits
a proportional pneumatic signal to a calibrated receiver gauge and/or receiver controller. (See Table I for com-
plete model number descriptions.) It is a ‘‘one-pipe,’’ force-balance transmitter which utilizes an external restric-
tor in its supply line. It is not intended to be field calibrated. If the output pressure does not correspond to Table
II, check the following: :

1. The air supply to the restrictor must be 20 psig + 0.5 psi (138 kPa + 3.4 kPa) and must be clean, dry and oil-
free.

2. The restrictor and the device filter must be free of obstructions.
If, after completing the above checks, the transmitter output varies from Table II, see ‘‘Adjustments.”’

Number Input Pressure Range
P323-0025 -0.05" t0 0.20" wg
P323-01 -0.5"to +0.5" wg
P323-03 0"to3"wg
P323-10 0”to 10” wg

TABLE | — P323 MODEL NUMBERS

ADJUSTMENT

The P323 set points may be adjusted slightly as outlined below:

For adjustment of ‘‘zero’’: Remove the high pressure input line and insert a 3/32” hex wrench into the hi-
pressure input port. Turn the adjusting screw clockwise to increase output, counterclockwise to decrease output.
High input is the center hole on the side marked ‘““THIS SIDE DOWN.”’

5-3116"
-<3- A (132mm) ———"
— 2 B T
| 3 _ﬁ}
2-3/116"
(56mm)
HI PORT
ZERO ADJUSTMENT _~"
INSIDE

FIGURE 1 — SIDE VIEW OF P323
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CALIBRATION & ADJUSTMENT INSTRUCTIONS (Continued)

P323

MEASURED PRESSURE (in wg OUTPUT
. P323.0025 P323.01 P323.03 P323-10 (PSIG)
-0.05 05 0 0 3.00
-0.045 -0.48 06 2 3.24
-0.04 -0.46 12 4 3.48
-0.035 _0.44 18 6 3.72
-0.03 -0.42 24 8 3.96
-0.025 -0.40 30 10 4.20
-0.02 -0.38 36 12 4.44
-0.015 -0.36 42 14 4.68
-0.01 -0.34 48 16 4.92
-0.005 -0.32 54 18 5.16
0 -0.30 60 2.0 5.40
0.005 -0.28 66 2.2 5.64
0.01 026 72 2.4 5.88
0.015 -0.24 78 26 6112
0.02 -0.22 84 28 6.36
0.025 -0.20 90 30 6.60
0.03 -0.18 96 3.2 6.84
0.035 -0.16 1.02 3.4 7.08
0.04 -0.14 1.08 36 7.32
0.045 012 1.14 38 7.56
0.05 -0.10 1.20 40 7.80
0.055 -0.08 1.26 42 8.04
0.06 -0.06 132 44 8.28
0.065 -0.04 1.38 46 8.52
. 0.07 -0.02 1.44 4.8 8.76
0.075 0 15 5.0 9.00
0.08 0.02 156 5.2 9.24
0.085 0.04 162 5.4 9.48
0.09 0.06 1,68 56 9.72
0.095 0.08 174 58 9.96
0.10 0.1 1.80 6.0 10.20
0.105 0.12 1.86 6.2 10.44
0.1 0.14 1.92 6.4 10.68
0.115 0.16 1.98 66 1092
0.12 0.18 2.04 6.8 11.16
0.125 0.2 2.1 7.0 11.40
0.13 0.22 2.16 7.2 11.64
0.135 0.24 2.22 7.4 11.88
0.14 0.26 2.28 76 12.12
0.145 0.28 2.34 78 12.36
0.15 0.30 2.4 8.0 12.60
0.155 0.32 2.46 8.2 12.84
0.16 0.34 2,52 8.4 13.08
0.165 0.36 2.58 8.6 1332
0.7 0.38 2.64 8.8 1356
0.175 0.40 27 90 13.80
0.18 0.42 2.76 9.2 14.04
0.185 0.44 2.82 9.4 14.28
0.19 0.46 2.88 96 14.52
0.195 0.48 2.94 9.8 14.76
+0.2 +05 30 10 15.00

TABLE Il — P323 OUTPUT PRESSURES VS. MEASURED PRESSURES
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DIFFERENTIAL PRESSURE SWITCH

GENERAL DESCRIPTION

The R436 Differential Pressure Switch is a sensitive and
reliable device for remotely sensing the operation of fans or
blowers associated with ducted ventilating systems, and for

sensing static pressure drop across filters. Pressure differen-
tials as small as 0.05” WC are sufficient to actuate the SPDT
contacts, which in turn operate remote status indicators,
alarms, or control circuits of other devices.

The R436 is ficld-adjustable over a wide range of pressures,
and is relatively insensitive to temperature extremes. It is
recommended for any differential pressure application within
its operaling range.

SPECIFICATIONS

MODEL NO.: R436

CONTROL SET POINT: Field adjustable.

SET POINT RANGE: 0.05” + 0.02” to 12 WC (0.13 mbar +
0.05 mbar to 29.9 mbar)

DIFFERENTIAL: 0.02” WC (0.05 mbar), with slight increase
at higher operating pressures.

MAXIMUM PRESSURE: 0.5 psig (34.5 mbar)

ELECTRICAL SWITCH: SPDT, 300 VA pilot duty at 115 to
277 V ac: 10 A non-inductive to 277 V ac.

ELECTRICAL CONNECTIONS: screw terminals with cup
washers.

SAMPLING LINE CONNECTIONS: connectors supplied
accept 1/4” (.635 cm) OD rigid or semi-rigid tubing; slip-
on tubing adapters available.

OPERATING POSITION: diaphragm vertical.
CONDUIT OPENING: 7/8” (2.22 c¢m) diameter for 1/2”
(1.27 cm) conduit.
OPERATING TEMPERATURE RANGE: -40°F to 180°F.
(-40°C 10 82°C).
ORDERING
INFORMATION: Specify: Model Number
ORDER FROM: Local Branch Office of
CONTROI., SYSTEMS DIVISION
ROBERTSHAW CONTROLS COMPANY

or office noted below.
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INSTALLATION INSTRUCTIONS

o DIFFERENTIAL PRESSURE SWITCH

GENERAL DESCRIPTION

R436

The Model R436 differential pressure switch is designed
to sense the difference between two air pressures within
its range and transfer the contacts of a single-pole,
double-pole electrical switch at its setpoint (adjustable).
The switch contacts will make common (C) to normally
closed (NC) when the sensed pressure difference is less
than the setpoint and make common to normally open
(NO) when the difference is greater than the setpoint
plus a fixed differential.

INSTALLATION

The R436 is commonly used from remote monitoring of
the status of fans and filters in air handling systems. The
sensed pressures should not exceed 0.5 psig (27"’ or
686mm wg). See Table I for electrical switch ratings.

TABLE |
R436 ELECTRICAL SWITCH RATINGS
Non-Inductive 10 amp to 277 VAC
Pilot Duty 300 VA, 115 to 277 VAC

See Figure 1 for device details.

Mounting: The R436 has an integral bracket with two
mounting holes. It should be mounted with the dia-
phragm in a vertical plane, but the case may be rotated
to any convenient position.

Sensing Tubes: The R436 is furnished with compression
fittings for 1/4”’ (6.4mm) O.D. rigid or semi-rigid tub-
ing and the fittings can be adapted to accept flexible

7/116" 2-13/16"
@imm) > [ (71mm)

DIAPHRAGM

P

7/8" (22mm) DIA

H” L"I CONDUIT HOLE

HIGH] Y Low

tubing. The “HIGH’’ port should be connected to the
most positive or the least negative of the two pressures
being sensed.

Electrical: The electrical switch of the R436 has screw
terminals with cup washers. It is accessed by loosening
two slotted screws and sliding the cover from the electri-
cal enclosure, which has an opening for a conduit
connection.

3-7/18”
< (98mm)

« 314"
I ] (83""")_ﬂ

!

b 213/16”
(71mm)

Y.

5.5/8" o 3/16" (5mm) DIA.
(143mm) R B 2 MOUNTING
HOLES
H Low

| 12"
(13mm)

FIGURE 1 — MODEL R436 APPEARANCE AND DIMENSIONS

(COVER REMOVED).
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CALIBRATION & ADJUSTMENT INSTRUCTIONS

CALIBRATION

@ DIFFERENTIAL PRESSURE SWITCH

R436

The Model R436 differential pressure switch is designed
to sense the difference between two air pressures within
its range and transfer the contacts of a single-pole,
double-pole electrical switch at its setpoint (adjustable).
The switch contacts will make common (C) to normally
closed (NC) when the sensed pressure difference is less
than the setpoint and make common to normally open
(NO) when the difference is greater than the setpoint
plus a fixed differential.

The R436 is commonly used for remote monitoring of

ADJUSTMENT

the status of fans and filters in air handling systems. The
sensed pressures should not exceed 0.5 psig (27 or
686mm wg). See Table I for electrical switch ratings.
The R436 is not factory calibrated.

TABLE |
R436 ELECTRICAL SWITCH RATINGS
10 amp to 277 VAC
300 VA, 115 to 277 VAC

Non-Inductive
Pilot Duty

The switching differential of the R436 is not field ad-
justable. It increases with increasing setpoint, from
0.02”” (0.5mm) wg at the minimum setting to approxi-
mately 0.8”’ (20mm) wg at the maximum setting.

The setpoint of the R436 may be adjusted from 0.05”
(1.3mm) wg to 12’’ (305mm) wg by means of a knurled

2-13/16"
(71mm)
g ’T ——
)
@)
|
I
L] :
)

HIGH LOw

and slotted knob located under the enclosure cover
(clockwise increases setpoint, see Figure 1). The knob is
not scaled; the setpoint value must be determined by
separate measurement of the pressure difference be-
tween the two sensing ports.

5-5/8"
(143mm)

'

] o]
SETPOINT
KNOB

FIGURE 1 — MODEL R436 APPEARANCE (COVER REMOVED).
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AIR SWITCHING VALVE
3-WAY

GENERAL DESCRIPTION

This valve isespecially designed to alternately switch either
of two different air pressures to a common main and is
available in %" and %" sizes having a quick-opening flow
characteristic.

Spring-loaded packing with two U-Cupsand two expanders
provides a positive self-adjusting seal around the stainless
steel stem.

The valve is operated by a pneumatic actuator, which

includes a die-cast aluminum yoke and case and a molded
rubber diaphragm.

SPECIFICATIONS

V60

VALVE ASSEMBLY ACTUATOR ASSEMBLY
ACTION: Top Port Normally Closed. SIZE: 10 sy. in. (64.5 cm2) effective area.
Bottom Port Normally Open. ACTUATOR RANGE: Two-Position.
FLOW CHARACTERISTIC: Quick Opening. MAXIMUM AIR PRESSURE: 30 psi. (2.1 bar)
RATING: 300 psi. (20.7 bar) AMBIENT TEMPERATURE RATING: 2500F. (1219C)
BODY: Pattern: 3-Way. Maximum.

Sizes: %" and %" NPT (12.7 and 19 mm).
Connections: Female NPT.

DIAPHRAGM: Molded Rubber.

Material: Brass. CASE AND YOKE: Dic-cast Aluminum.
Seat: Brass. SPRING: Alloy Steel, Cadmium plated.
PACKING: Two spring-loaded rubber U-Cups. ORDERING INFORMATION:
VALVE TRIM: SPECIFY: Complete Model No.
Disc: Buna-N O-Ring. ORDER FROM: lL.ocal office of
Stem: Stainless Steel. CONTROL SYSTIEMS DIVISION

ROBERTSHAW CONTROLS COMPANY

or office noted below.

ROBERTSHAW CONTROLS COMPANY = CONTROL SYSTEMS DIVISION

1800 GLENSIDE DRIVE
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CONTROLS COMPANY ' gp @GHEEW
DIAPHRAGM CONTROL VALVE MODEL
3-WAY MIXING MRAIS= . V66

GENERAL DESCRIPTION

This valve is especially designed for the control of
either hot water or chilled water, and is available in
sizes 4" through 2" with linear flow characteristics.

Two spring-loaded U-cups and two expanders provide
a positive self-adjusting seal around the valve stem.
Service life of the seal is greatly extended by the use
of a stainless steel stem.

The valve is operated by a pneumatic actuator, which
includes a die-cast aluminum yoke and case and a

molded rubber diaphragm.

SPECIFICATIONS

VALVE ASSEMBLY ACTUATOR ASSEMBLY
ACTION: Top port normally closed. Bottom portnormally  SIZE: 10 sq. in. (64.5 cm2) effective area.
open. ' SPRING RANGES:
FLOW CHARACTERISTICS: Linear (Constant total flow). 4-8 psi (.28-.55 bar)
RATING: % & %" sizes, 250 psi (17.2 bar), 35° to 250°F 8-13 psi (.55-.90 bar)
(1.6° to 121°C) water. 1” through 2” sizes, 300 psi (20.7 MAXIMUM AIR PRESSURE: 30 psi (2.1 bar)
bar), 35° to 250°F (1.6° to 121°C) water. AMBIENT TEMPERATURE RATING: 225°F (107°C) max.
BODY: . DIAPHRAGM: Molded rubber.
Pattern: 3-Way (integral bonnet on %" and %" sizes). CASE AND YOKE: Die-cast aluminum.
Sizes: 2" through 2™ (23.7 through 50.8 mm) NPT. SPRING: Alloy steel, cadmium plated.
Connections: Female NPT, ORDERING INFORMATION: SPECIFY: Model No. V6600,
Material: Brass. size and spring range or positioner.
Seat: Brass, integral with hody. ORDER FROM:
PACKING: Two spring-loaded rubber U-cups. Local Office of
VALVE TRIM: CONTROL SYSTEMS DIVISION
Plug: Brass. ROBERTSHAW CONTROLS COMPANY

Stem: Stainless steel. or office noted helow.

ROBERTSHAW CONTROLS COMPANY = CONTROL SYSTEMS DIVISION T ———







SPECIFICATIONS (coninued

. MODEL NO. CODES

PSI INCREASE IN ACTUATOR SPAN

PRESSURE DROP ACROSS VALVE (Ps1)

Figure 1 —CLOSE OFF RATING, V66 VALVE

val

pensated for by additional signal pressure applied at the top li

Conversely, when the
greater than th

EXAMPLE: V6600—25 3 06
3-WAY 01 03 04 15 25 30 35 40
MIXING 0.8Cv | 1.6Cv | 2.2Cv| 4.6Cv 9.0Cv| 18Cv | 25¢y 40 Cv
AL vt v | e | gy | g
BODY STYLE PIPE SIZE & CAPACITY ACTUATOR
AREA &
ACTION
. CLOSE OFF RATINGS
Pressure drop acting against the unbalanced area of the valve f)roduces a thrust.
normally-open port is greater than the pressure in the normally-closed port, the addi

For tight close off the valve must
drops greater than tho
ve size curves with the a
III (See Fig. 1). Maximum allowable
(including other actuator ranges) is 40 psi.

mit of the actuator r

e pressure in the nor
tional thrust must be compensated
pressure at the low limit of the acty

se designated

02 07 813

4.8 8-13 @ :

(D VALVES WiTH
POSITIVE POSITIONER

fo

ACTUATOR SPRING RANGE

When the pressure in the
tional thrust must be com-
ange.

pressure in the normally-closed port is
mally-open “port, the addi-
r by a decrease in signal
ator range. (See Fig. 1)

not be operated at pressure
by the intersections of the
ppropriate line selected from Table
pressure drop for any valve

Table JIL— CLOSE OFF LINES

ACTUATOR | NORMALLY- NORMALLY-
RANGE OPEN CLOSED
(psi) PORT PORT
4.8 Line C line B
8-13 line A Lline C







: TYPICAL APPLICATION

— "

3 e A opi s i

INSTALLATION

A. H. UNIT HEATING AND COOLING COIL CONTROL

THERMOSTAT
¥ D. A. , '
, V66 ] Vé6
N.C. TO coll N.O. TO COIL
8 TO 13 ps) 4 TO 8 PSI
N. C
C.W.R. S % H.W.R
MAIN s
AIR e ! . 0.
CWS — | ~— . H.WS.
OUTSIDE \ ’
AIR o P
DISCHAF 3E
- - *@» AIR
RETURN AN
AIR 3 COOLING HEATING
o col coi

Control valves are sized to the demand of the system to be

m controlled and are frequently smaller than supply lines.

They should be installed as close
controlled. Preferably, a control valve should be installed in

but can be installed in any position if necessary.

When installing a valve, these simple precautions should be
taken: :

as possible to the coil being 2

the vertical position so the actuator will be over the valve, 3.

Install a pipeline strainer just ahead of the valve.

serviced if necessary,

Allow sufficient clearance that the valve may be easily

A minimum clearance of 3% must be allowed betwezn

the extreme top of the actuator and the nearest obstruc.
tion. This permits removal of actuator yoke and pa:ts

required to replace packing.

TABLE IV

SIZE.

DIMENSIONS — in, (mm) WEIGHTY

in. (mm) A

B t (i] E F LBS. (KG)

1(12.7) 4°4(116)

1'7u(49.2) | 4¥u(110) 1%(34.9) 17(34.9) 27.(69.9) 3.1(1.47)

:(19.05) 4'Yx(120)

27:(56.3) | 4(110)[ 1'Vn(d0.5) 1'"u(40.5) | 3%u(55.6) | 3.4(1.55)
1(25.4) 5'1{150) 3N(85.7) | 4va(110)| 2v(63.5) 21(63.5) 5(127) 6.9 (3.1¢;
1%(31.8) | s'%q150) IM85.7) | 4v(110) | 2%u(65.1) 2%u(65.1) 5%(130) | 8.0(3.64
1%(38.1) | s'4150) YMBS.7) | avm(110) | 2vu(es.1) 2”u(65.1) 5%(130) 8.0 (3.6¢)
2(50.8) 6%4(160) 3(96.1) | 4vu(110) | 3%85.7) 3%(85.7) 6%(171) 16.3 (7.?]
~

A R A P o







MAINTENANCE AND REPAIR

D

The V66 requires very little maintenance after proper instgllation. It is recommended
(No Special Tools Required) . :

7) DIAPHRAGM CASE

SCREW!
BALs ( DIAPHRAGM
,
e N\ PACYING NUT
:;N () OIAPHRAGM SHOE | @
; ,?- i () TOP SPACER
L5, () SPRING ADJUSTOR
= —(0) SPRING SEAT (3) RUBBER U-CUP (2)
[ (?) SPRING
' @ voxe () EXPANDER (2)
E} NG SPRIN
E S (3) PACKING SPRING
BONNET (INTEGRAL
0 WITH BODY)
i [+ VALVE BODY
1 ©) VALVE STEM Packing Box
ol & PLUG ASSEMBLY
C =\ (Packing Kit
Model 19-82)
N
——————_(@ADAPTER
L =—ardd]

¥2'' & %' SIZES

FIGURE 2-V66 VALVE ASSEMBLY

PACKING REPLACEMENT

If valve stem leakage is encountered, replace the U-cup packing as follows: :
1. Remove clamp nut (14) and lift yoke (13) and assembled parts (7, 8, 9) off valve.
2. Measure dimension “A" from end of stem and

that iield repairs be limited to the followi: -

%J,

w
o
2
%
m

1

.. clature)

1''-2"' SIZES

plug assembly (17) to top of spring adjustor (10) and record. During reassembly

of the valve, this dimension must be reset =+ 1/64" 50 as not to change the actuator range.

Remove spring adjustor (10), spring seat

8. (11), and spring (12).
4

in the bonnet and the valve stem are clean.

- Drop packing spring (5) and expander (4) over stem into bottom of packing box. Apply

- Remove packing nut (1), spacer (2), U-cup packing (3), expanders (4), and packing spring (5). Be sure that the packing cavity

a bead of valve seal lubricant (accessory

number N6-3) around the valve stem and push one U-cup (3) over stem into packing box, thereby lubricating inside diameter

of the packing and filling the annular

ing nut (1) to a positive stop.

N o

- Replace yoke and assembled
is engaged in shaped hole in center of diaphragm shoe (9) during this operation.

VALVE PLUG REPLACEMENT

If indications of excessive valve seat leakage are encountered, the Stem and Plug Assembly (17) may be re
i i accomplished

ROBERTSHAW CONTROLS COMPANY - CONTROL SYSTEMS DIVISION

CSD FORM 052-DS-V-066/2 (Rev. 8-86)

—_

groove in the packing with lubricant. Repeat this procedure with another expander (4)
and U-cup (3) packing, taking care with U-cup not to damage the sealing lip. Drop top

spacer (2) over stem and screw on pack-

- Reassemble spring (12), spring seat (11), and spring adjustor (10). Reset dimension “A " asrecorded in step 2 above.
parts (7, 8, 9) on valve body (16) and lock in place with clamp nut (14). Make sure that end of stem

placed. The packing should
as follows:

By (Refer 1= ' 3 : -
B sizes for 2arts nome-.

1800 GLENSIDE DRIVE
P.0.8BOX 27606 - RICHMOND, VIRGINIA 23261






INSTALLATION INSTRUCTIONS

DIAPHRAGM CONTROL VALVE V66

3-WAY MIXING

'GENERAL DESCRIPTION

Model V6600 3-way pneumatic valves are designed for mixing con- C iy
trol of hot or chilled water and have linear flow characteristics for
constant total flow. Port connections are threaded (FPT). AIR '

; g ot L 3 = CONNECTION - 5,
Actuators are 10 sq. in. (64.5 cm?). Position indicators and positive 1/8” FPT
positioners are optional. :

V66 DIMENSIONS AND WEIGHTS

SIZE DIMENSIONS — in. (mm WEIGHT

in. (mm) A B Cc D E F LBS. (KG)
112 (13) 4-9/16 (116) | 1-15/16 (49) | 4-5/16 (110) | 1-3/8 (35) 1:3/8(35) | 2:3/4(70) | 3.1(1.4)
3/4 (19) 4-23132 (120) | 2-7/32 (56) | 4-5/16 (110) | 1-19/32 (40) | 1-19/32 (40) | 33116 (81) | 3.4 (1.5)
1(25) 5-29/32 (150) | 3-3/8 (86) | 4-5/16 (110) | 2-1/2(64) | 2-12(64) |5 (127) 6.9 (3.1)
11/4 (32) | 520132 (150) | 3-3/8 (86) | 4-5/16 (110) | 2-9116 (65) | 2:9116 (65) | 5-1/8 (130) | 8.0 (3.6) NO
112(38) | 520132 (150) | 3-3/8 (86) | 4-5/16 (110) | 2-9/16 (65) | 2916 (65) | 5-1/8 (130) | 8.0 (3.6) Dl Fpl
2 (51) 6-5/16 (160) | 3-25/32 (96) | 4516 (110) | 3358 (86) | 3-3:8(86) | 6-314 (171) | 16.3 (7.4)

F——3

INSTALLATION

SIGNAL FROM DIRECT

1 valv i
Control valves are sized to the demand of the i e o L2

system being controlled and frequently are
smaller than supply line sizes, thus requiring
pipe reducers/increasers to be provided by the
installer. Preferably, a control valve should be

V66 VALVE

: : : o 7 v
installed in the vertical position with the ac- N.C. TO COIL N.O. TO COIL
tuator above the valve, but it can be installed in 8 4TO8PSIG
any position if necessary. N.C.

When installing a valve, these precautions
should be taken:

1. Verify that flow through the valve will be in
the correct direction as indicated by installa-
tion drawings and the valve flow arrows !
and/or port identification. FAN

2. Install a pipeline strainer just ahead of the —p—u_] -— ‘@—>
valve. su:l:u

3. Allow sufficient clearance to service the
valve (3-1/2" [89mm)] minimum above the COOLING HEATING
top of the actuator). GO coi

FIGURE 1 — V66 VALVES CONTROLLING
HEATING AND COOLING COILS.

ROBERTSHAW CONTROLS COMPANY - CONTROL SYSTEMS DIVISION 141
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CALIBRATION & ADJUSTMENT INSTRUCTIONS

DIAPHRAGM CONTROL VALVES

10 SQUARE INCH ACTUATOR

V66
V61
V638

CALIBRATION

This information applies to the diaphragm actuators

TABLE | — ACTUATOR AVAILABILITY

used with the Model V6600, V6700 and V6800 pneumat- SPRING RANGE MODEL NUMBER & DCoCrIPTON
ic control valves scheduled in Table I. All listed valves PSIG (kPa)

are furnished with a direct acting actuator of 10 sq. in. Yeon L S
(65cm?) effective diaphragm area and are available with a&’m& Noz,';mﬁ'w Néﬁ":f;\[’u
an optional positive positioning relay (model number [he& Cite CLOSED OPEN
suffix -xxx19) and/or an optional position indicator b gfj’u X X(P)
(model number suffix -xxxxx2). 2-13 (14-90) X X X
Table I lists the available actuator fixed spring ranges g-g 83233 §a 2 o

and the spring ranges used when the positioner option is b s o m

selected. The fixed ranges are designated by model num- e 200 % g 2

ber suffix (see Data Sheets) and should be noted on in-
stallation drawings. Port connections for all models are
female NPT.

ADJUSTMENT

)

a — Not available for all sizes (see Model No. Book).

Used with positioner option.

Spring Range: Model V6600, V6700 and V6800 actuator
spring ranges are not field adjustable.

Positive Positioner (Optional): A common model of po-
sitioner is used on all listed valves (see Figures 1 and 2);
however, each assembly has custom hardware described
by a kit number. The positioner requires a signal con-
nection to the ‘‘Instrument’’ port and a main air con-
nection to the ‘‘Supply’’ port with a maximum pressure
of 30 psig (207 kPa). The branch pressure from the posi-
tioner ‘‘Output’’ port is factory-connected to the actua-
tor signal port. Two field adjustments are provided:

a. The span (or throttling range) of the positioner (sig-
nal pressure change required to produce full stroke)

may be adjusted by inserting a small screwdriver
through an opening in the positioner cover (see
Figure 2) and turning the slotted ‘‘span adjusting
screw’’ until full stroke is obtained for the desired
units of pressure change.

b. The stroke start point of the positioner is adjusted by
setting the signal pressure to the desired value and
turning the “‘start point adjusting nut’’ (see Figure 2)
with an open end wrench until the valve stem begins
to move from its ‘“‘normal’’ (zero pressure) position.

POSITIVE
POSITIONER
(OPTIONAL)

FIGURE 1 — TYPICAL OPTIONAL VALVE POSI-
TIONER ARRANGEMENT (MODEL
V6600 SHOWN).
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MAINTENANCE AND REPAIR INSTRUCTIONS

DIAPHRAGM CONTROL VALVE V66

3-WAY MIXING

GENERAL INSTRUCTIONS

The V66 requires very little maintenance after proper installation. It is recommended that field repairs be limited to the following: (No Special Tools
Required)

SCREWS (@ 7) DIAPHRAGM CASE

%) DIAPHRAGM i (?
£ . (D PACKING NUT %—-ﬁ
9) DIAPHRAGM SHOE / ek
i N \ @ TOP SPACER ¥ . &
@ SPRING ADJUSTOR ; N ' q
—@ SPRING SEAT : (®RUBBER U-CUP (2) )
o @ SPRING :
@ vyoke (@ EXPANDER (2)
@
% BONNET
CLAMP NUT %) PACKING SPRING % ®
BONNET (INTEGRAL ®
—® WITH BODY)
[«——®vaLvE BODY = :
———G@VALVE STEM : il
C & PLUG ASSEMBLY P&CK'I(I;JG ?(%X —c N ,4.* -
acking L] (Refer to 112" & 174"
. Model 19-62) o (sizee:rfo? parts nomen-
1 clature)
N N
ADAPTER
® i ®
o=
C NC
” C NC
NO
NO
1/2" & 3/4” SIZES 12" SIZES

FIGURE 1 — V66 VALVE ASSEMBLY

Packing Replacement

If valve stem leakage is encountered, replace the U-cup packing as follows:

1. Remove Clamp Nut (14) and lift yoke (13) and assembled parts (7, 8, 9) off valve.

2. Measure dimension ““‘A”’ from end of stem and plug assembly (17) to top of spring adjustor (10) and record. During reassembly of the valve, this
dimension must be reset +1/64” so as not to change the actuator range.

3. Remove spring adjustor (10), spring seat (11) and spring (12).

4. Remove packing nut (1), spacer (2), U-cup packing (3), expanders (4), and packing spring (5). Be sure that the packing cavity in the bonnet and the
valve stem are clean.

5. Drop packing spring (5) and expander (4) over stem into bottom of packing box. Apply a bead of valve seal lubricant (accessory number N6-3)
around the valve stem and push one U-cup (3) over stem into packing box, thereby lubricating inside diameter of the packing and filling the annular
groove in the packing with lubricant. Repeat this procedure with another expander (4) and U-cup (3) packing, taking care with U-cup not ro damage
the sealing lip. Drop top spacer (2) over stem and screw on packing nut (1) to a positive stop.

6. Reassemble spring (12), spring seat (11), and spring adjustor (10). Reset dimension ‘‘A’’ as recorded in step 2 above.

7. Replace yoke and assembled parts (7, 8, 9) on valve body (16) and lock in place with clamp nut (14). Make sure that end of stem is engaged in shaped
hole in center of diaphragm shoe (9) during this operation.

Valve Plug Replacement

If indications of excessive valve seat leakage are encountered, the Stem and Plug Assembly (17) may be replaced. The packing should be replaced any
time the stem and plug assembly is replaced. Replacement of parts is accomplished as follows:

1. Perform steps 1 through 4 under ‘“‘Packing Replacement’’ above.

2. Remove adapter (18) from valve body (16). Remove old stem and plug assembly (17).

3. Insert new stem and plug assembly into valve body (16) and replace adapter (18).

4. Perform Steps 5, 6, and 7 as listed under ‘‘Packing Replacement’’.

ROBERTSHAW CONTROLS COMPANY - CONTROL SYSTEMS DIVISION 281
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®

water, low  pressure steam, or chilled water. The V67
series g g normally  closed control valve and the V08
series s a normally open control valve. Sizes from 1/2°
o 2" are available with characterized plugs. Top and
bottom guiding s provided in the 1™ thru 27 gzes lor
stable operation.
Spring loaded packin
provides a
stem.
These valves are operated by pneumatic acluators, which
include a dic-cast aluminum yoke and casc and a molded
rubber diaphragm.

SPECIFICATIONS

VALVE ASSEMBLY
ACTION: V67 Normally Closed
V68 Normally Open

FLOW CHARACTERISTICS: Modificd cqual percentage.
RATINGS:

g with 2 U.cups and 2
positive scll-adjusting seal around

expanders
the valve

1" through 2" sizes
water, 300 psi (20.7 bar)
35t02350°F (1.67 to 121°C);
steam, 25 psi (1.7 bar)
1/2" and 3/4" sizes
water, 250 psi (17.2 bar)
35t0250°F (1.67 to 121°C);
steam, 25 psi (1.7 bar)
BODY:
Pattern: Straight Through
Sizes: 1/2% through 2" NPT
(1.27 through 5.08 cm)
Conncctions: Female NPT inlet and outlet
Material: Brass; 300 psi body rating
Seat: Brass, integral with body
Packing: Spring-loaded rubber U-cups.
VALVE TRIM:
Plug: Brass
Disc: Rencwable EP rubber

GENERAL DESCRIPTION e
These valves are especially designed for the control (m

DIAPHRACM CONTROL VALVES o
(B NE VD

SHEET o
MODEL
. VBT& V68

UJ Vi

NS 4V(Grg

ﬁy *‘/ ", ¥

ACTUATOR ASSEMBLY
ACTION: Dircct Acting

SIZE: 10 sq. in. (64.5 em?2) effective arca

ACTUATOR RANGES:
4-8 psig (.28-.55 bar),V67 only
8-13 psig (.55-.90 bar), V67 and V68
2-6 psig (.14-.41 bar), V68 only

MAXIMUM AIR PRESSURE: 30 psig (2.1 bar)

AMBIENT TEMPERATURE RATING: 250°F (121°C) max.
DIAPHRAGM: Molded Rubber

CASE & YOKE: Dic-cast aluminum

SPRING: Alloy steel, cadmium plated

ORDERING INFORMATION:
Specily Complete Model No.:
V6800 — 023192

ol

Rai Siminils o sivcl VALVE|| ACTION ACTUATOR POSITION
m: :ss slee i
Back Scat: V68 only, rubher O-ring. - 6:(::0 6:? RCAOND(LE lNg;g?g,\?R
b Table I SUFFIX
TABLE ]I — VALVE CODE TABLE I1 l‘
ACTUATOR %
SO B Oy RANGE CODE
Model 1/2" 3/4* A | 2 |_____ACTUATOR
Cv Cv Cv | Cv Cv| Cv RI?:I“G)E S(:I:«';\l CODE
V67 | 0.6 1.2 18 | 22 57 (93] 17 | 25 a0 : :’3 : 3:
V68 0.9 1.6 22 | a6 9.3 17 | 25| 40 2-6 a o8+
. POSITIONER | 19 |
Code| 013 | 023033 | 043 |053 .063 153 | 163 |253 (303 [353 | 403 et |
. 4 “
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btJtt/l t ICA HON S (Cor.’rinued)

=S CASRLAAAE, o e _____'_&“\W_; & TS -
‘ MODEL NO. CODES
EXAMPLE: V6600—25 3 06
04 | 15 25 ) 36 ) 95 1
0.8Cv | 1.6Cv | 2.20v [ 4.6Cv | 9.00v] 18 ey | 250y 40 cy a2 by bt
ol Rt e 2 B U AR B o M 2L B D

BODY STYLE

pensated for by additional sign:

PIPE SIZE & CAPACITY

(D VALVES wiTH
POSITIVE POSITIONER
ACTUATOR ACTUATOR SPRING RANGE
AREA &
ACTION

LOSE OFF RATINGS
’ressure drop acting against the unbulanced area of the valve produces a thrust, When the pressure in the
normally-open port s greater than the pressure in the normally-closed port, the additional thrust must be com.
il pressure applied at the top limit of the actuator range.

Conversely, when the pressure in the normally-closed port is
greater than the pressure in the normally-open “port, the addj-
tional thrust must be compensated for by a decrease in signal
pressure at the low limit of the actuator range. (See Fig. 1)

For tight close off the valve must not be Operated at pressure
drops greater than those designated by the intersections of the
valve size curves with the appropriate line selected from Table
III (See Fig. 1). Maximum allowable pressure drop for any valve
(including other actuator ranges) is 40 psi.

Table TIL— CLOSE OFF LINES
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‘ FRESSURE D1O? ACROSS VALVE (P31
Figure 1 —CLOSE OFf RATING, Vé6 VALVE

ACTUATOR NORMALLY-| NORMALLY-
RANGE OPEN CLOSED
(psi) PORT PORT
4.8 Lline C Lline B
8-13 line A Line C
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MAINTENANCE AND REPAIR

The V67 409 Voy require figgle Maintenanee 4 er PO ingladlatid ICis recamm..

eeled i lield repaies he nived (0,
f()”«)u‘ing: (No Special Tools Rc:quirrd)

(Refer to

V6700 for
V6800 1/2 thru 3/4" Shown V6800 (1 thru 2) Nomenclature)

V6800 vALVE ASSEMBLY
PACKING REPLACEMENT VALVE PLUG REPLACEMENT

It valve stem leakage s fneountered, replace (he Uecup ”indicalinnsofcxccssi\'r valve sc:l(lv.-:k;n;_'«-ur--wu-uun(u-n-nl.
Packing (3) as lollows: the stem and plug assembly (16) may be replaced. (Details
k: Rentore Clamp  Nuy (4) and lif Yoke (13) and 18 (Disc Retainer) ang (17) Valve Dise Ny e ordere
assembled pargs (7, 8 & 9) off valye, Separately jf desired). Th, packing should” ). replace

anytime the stem plug assembly (16) js replaced. R

K 4 . . HYRT) 5 s
2. Measure dimension A” from end “of stem (16) 1o plm:cmcnlofpzlrls is accomplished us follows:

top of spring adjustor (10) and recorq, During reas.

sembly of (he valve this dimension must be reser * L. Peclorm Steps 1 through 4 4 shown “Packing
1/16™ so a5 not (o change (he aclualor range, Rupl:u:u:nu:nl".'ll.m\'(:.
3. Remove Spring adjustor (10), Spring seqq (1) and 2. () V67 Control Valyes:
spring (12). A . Remaove Adapter (19) Trom Vy)y. Buady (15,
4. Remove packing nyy (1), top Spacer (2), U-cups (3), "‘"'""“’" Stem and Plugs Assembly.,
expanders (4), and packing spring (5). Be sure the (h) V68 Control Valves: i ) : _
packing hox iy honnet (20) and (he valve st (16) Remove Bonne (20) from Valy, ”""l.‘ (15).
are clean, Remove old Stem ang Plug Assembly from Bon.
. . net (20).
5. Drop packing fpring (5) and expander (4) over gqem : .
into bottom of packing hox. Apply 4 bead ol valve 3 () ver Control Valye, :
seal lubricant. Aceessory number NG.3. around the vylye Insert new Stem and Plug Assembly g, Valyve
stem and push | (.’-(:up (3) over slem o packing “”")'\('5) and replace -'\'l"l'("r('g)
hox, therely !ubriculing the inside diameter of the (h) Vo (‘”"”_‘fl ‘l"_"‘"":‘ .
packing and lilling (he annular wroope ), the packing Install O0-Ring Sear n Dt new Stem ‘f'"l I.""'P'
with labricant. Repeat (hig Procedure wiyl, another ¢y. /\ssvmhl)’ — :nssrmhh'. it ‘“”“”'.t (20).. ':"'
pander (1) and U-cup packing (3) taking care Wity U-cup wgpemble Bouney (20) it Vapee . (15),

Hot o damage the sealine lips. Drop Lop spacer (2) over 4 Perforn, Step 5 as listed under “PacKing l(a-pl;u-c-uwnl".

stem, and serew on packing (1) toa POsilive stop.







INSTALLATION

V 6700 1/2 and 3/4" Shown

V 6700 1 thru 2°* Shown
Contral valves are sized to the demand of the system Lo be controlled and
should be installed as close as possible to the coil being controlled. P
vertival position o the actuator will he over the valve, |y
these simple precantions should be taken:

are Trequently smaller than supply lines, They
reflerably. a control valve should be installed in the }
. . oy . : . . \
utean be installed in any position il necessary. When installing a valve, |

\
Install a pipeline strainer just ahead ol (he valve,

I
20 Install the valve so it eloses against the Mlow,

. A AMlow sulficient elearanee that the vahe may he cazily zerviced il neee
oA minimum elearance of 3% must he allowed hetween the extreme top ol the actuator and the nearest obstroction. |

This permits removal of actuator yoke and parts required 1o replace packing.

TABLE Il V67 DIMENSIONS AND WEIGHTS

ssAry,

) in_sze cmijin A cmliin B cmlin ¢ cm|in D cm in E cm|in F cm|ib. weient kg.
i s
m;-l— 2 (1.22)]4%s (11.50)1'%: (4.05)|4%16 (10.95) 1% (3.49) 11% (3.49) |2% (6.99) | 3.1 (1.41)
$ T % 0.90]a3m 11,9819 14,0845 (10.95)/ 1% (4.05)1'%x (4.05)| 3%s (8.10) | 3.3 (1.50)
1 (254015 (15.00§2*Y% (6.75)|4%6 (10.95)] 2% (6.35) |2% (6.35) |5  (12.7)] 6.4 (2.90)
T T v 375) |52, (15.0) 2222 (6.75)4%16 (10.95) 2% (6.51)| 2%6 (6.51)| 5% (13.01)| 8.0 (3.63)
I o= : ; :
. ' - s 12 (3.81)15%n (15.0): 2*%x (6.75)!4%16 (10.95)] 2% (6.51) [ 2%¢ (6.51) | 5% (13.01)] 8.1 (3.67)
BN o e : i ;
2 (5.08) [6%6 (16.03)! 2% (6.45) 4% (10.95), 3% (8.57) | 3% (8.57) | 6% (17.15)] 15.5 (7.03)

TABLE IV  v68 DIMENSIONS AND WEIGHTS

—_——,—— 2 (1.27):5%6 (13.17), *¥x (1.98) |4%16 (10.95)1 1¥s (3.49) j1¥% (3.49) | 2% (6.99) | 2.9 (1.32)

o (191):5%e (12861 % (2.22)[a%e (1095) 1% (3.81) |1% (381 |3 (7.62) | 3.0 (1.36)

1 (2.54);53"'/.\2 (15.0) 1% (4.76) [4% (10.95)] 2 (6.35) | 2" (6.35) '5 (12.7) [6.3 (3.0)

o —
1

1% (3.175) gsf"/sz (15.0). 1% (4.76) 4% (10.95) 2%i6 (6.51) [ 2% (6.51) | 5Ys (13.01)( 8.2 (3.72)

AR (381) 157 (15.0); 1% (4.76) [a% (10.95) 2% (6.51) [2%6 (6.51) | 5% (13.01)] 7.8 (3.54)

Y ]
2 (5.08) !G"/n (15.95)? 25 (5.40) |4%6 (10.95)] 3V« (8.51J 3% (8.57) [6Y (17.15)] 14.5 (6.58)







RATINGS Ha

Pressure drop acling against the unbalanced ared of the valve produces a thrust.  This thrust must be overcome by (i

seluator lhmu_-'_zh the application of additional simal pressure above the top end ol the stnal range [or sormally open cosy

trol valves, or by ru(hu:ing the siznal pressure below the bottom end ol the range [or normally closed contr valves, I eitdor
case, the actuator Span is increased. ;

For tight close-off, the valve must not be operated at pressure drops sreater than those designated by the ivtersections of (.-
valve size curves with the appropriate line selected from Table V. Maximum allowable pressure drop for any valve (includ:i: -

other actuator ranges) is 40 psi.

s / e

_‘.”E‘E_'E'___-______/__. _______.Z

: (e
/ 4 Table V — CLOSE OFF LINES
? / 2 - ACTUATOR
A / , RANGE REF H08
/ A 4.8 Line B

LINE 'B* / / & 8-13 Line C Line A ‘
e ""--/'"" %""“) 1" Vés 2-6 Line C ‘
/ / 1 ve7 \

PSI INCREASE IN ACTUATOR SPAN
A

24 /0. --/-/—-------~-—- %" ver ‘
% /j ’/: V48 |

—

r/
—

0 10 20 30 40

PRESSURE DROP ACROSS VALVE (PsI)

TYPICAL APPLICATION

| |
RMOS 'I . |
V68 I ver
4-8« 813«
THERMOSTAT : N. O. VALVE N. C. VALVE
D. A.
H.W.s, TO con C.W.S. TO coit

HEATING valve COOLING VALVE

MAIN
AIR

V67 & V68 APPLICATION

ROBERTSHAW CONTROLS COMPANY - CONTROL SYSTEMS DIVISION P10, 80X 37606 - RICAKOND.vinGivIA 73261
= TN e 'S TO REVISE DISCRIBED DESIGN ARE RESERVED.







INSTALLATION INSTRUCTIONS

® DIAPHRAGM CONTROL VALVES V617
2-WAY V68

GENERAL DESCRIPTION

These 2-way pneumatic control valves are designed for for both models are female NPT.

throttling control of hot or chilled water or low pressure Actuators for both models have 10 sq. in. (65cm?)
steam and have modified equal percentage characteris- diaphragms. Positive positioners and position indicators
tics. Model V6700 is a normally closed assembly. Model are optional for both models.

V6800 is a normally open assembly. Port connections

s

':‘,'g ?:g."t'NECT‘ON gggm\cl)!rquR DIMENSIONS AND WEIGHTS FOR VALVES WITH ACTUATORS
c (OPTIONAL) DIMENSIONS, INCHES (mm) WEIGHT.
e A B c D E LB (kg)
! \ 5% [ 4916 (116)] 119732 (@0) | 45016 (110) |13/8  (35)] 23/4 (70) |31 (14
4 i 8 [ am 19 | +2a02 (120) | 119032 (40) | 45016 (10) [1-10132 (40)] 33016 (81) 33 (15
r 1 S @5 [ 52002 150) | 22132 (67) | 46116 (110) 212 (84)[ 5 (127) |64 @8

-t

l )2 A B [ a2 | 5202 (150 | 221152 67) [ 45716 (110) |2916 (69 51/8 (130) |80 (36
et I S| ire | 52902 (150 | 221152 60 | 4506 (110) |2916 (69 51/8 (130) |8.1 (3.7,
AP 2 61 |65M6 (160)| 278 (73) | 45116 (110) [3:3/8__(86)] 63/4 (171) [ 155 7.0

. 12 (13) 5.3116 (132)| 25/32 (20) | 4-5/16 (110) 1318 (35)| 2:3/4 (70) |29 (1.3
314 (19) 5-1/16 (129)| 7/8 (22) | 4-5/16 (110) |1-1/2  (38)| 3 (76) |38.0 (1.4

8
@
B €7 @5 |s520m2050)| 1718 (48) | 4616 (110) [2-12 (64)] 5  (127) 6.3 (2.8
A g 174 (32) | 52932 (150) | 1-7/8  (48) | 4-5/16 (110) {29116 (65)] 51/8 (130) 82 (3.7
D— >~ ADAPTER Q| 112@8) |520/32(150) | 178 @8) | 4-5/16 (110) |2-9/16 (65)| 5-1/8 (130) | 7.8 (3.5
E | (V6700 ONLY) 2 61) |6932 (160)[ 218 (54) | 45116 (110) [3-3/8 (86)| 6-3/4 (171) | 145 (6.6

INSTALLATION

: SIGNAL FROM DIRECT
Control valves are sized to the demand of the system be- AGTING CONTROLLER

ing controlled and frequently are smaller than supply

line sizes, thus requiring pipe reducers/increasers to be V6800
provided by the installer. Preferably, a control valve VALVE
should be installed in the vertical position with the actu-

ator above the valve, but it can be installed in any posi- HW SUPPLY —:'—:’ HW RETURN
tion if necessary. i

When installing a valve, these precautions should be
taken:
1. Verify that flow through the valve will be in the cor-

rect direction as indicated by installation drawings
and the valve flow arrows and/or port identification.

2. Install a pipeline strainer just ahead of the valve.

. 3. Allow sufficient clearance to service the valve colL

(3-172” [89mm] minimum above the top of the

actuator). FIGURE 1 — V6800 VALVE USED FOR HEAT-
ING COIL CONTROL.

N.O.

HEATING

142 ROBERTSHAW CONTROLS COMPANY = CONTROL SYSTEMS DIVISION






CALIBRATION & ADJUSTMENT INSTRUCTIONS

DIAPHRAGM CONTROL VALVES V66

10 SQUARE INCH ACTUATOR

CALIBRATION

V67
V63

This information applies to the diaphragm actuators
used with the Model V6600, V6700 and V6800 pneumat-
ic control valves scheduled in Table I. All listed valves
are furnished with a direct acting actuator of 10 sq. in.
(65cm?) effective diaphragm area and are available with
an optional positive positioning relay (model number
suffix -xxx19) and/or an optional position indicator
(model number suffix -xxxxx2).

Table I lists the available actuator fixed spring ranges
and the spring ranges used when the positioner option is
selected. The fixed ranges are designated by model num-
ber suffix (see Data Sheets) and should be noted on in-
stallation drawings. Port connections for all models are
female NPT.

ADJUSTMENT

TABLE | — ACTUATOR AVAILABILITY

SPRING RANGE, MODEL NUMBER & DESCRIPTION
PSIG (cPa) V6600 V6700 V6800
3-WAY, 2-WAY, 2-WAY,
MIXING | NORMALLY | NORMALLY
CLOSED OPEN
(15 (7-34) ¥ X
26 (14-41) X(P)
2-13 (14-90) X X X
4-8 (28-55) X X X
59 (34-62) xa
7-11 (48-76) -(P)
8-13 (55-90) X X(P) X
9-14 (62-97) X

a — Not available for all sizes (see Model No. Book).
(P)  Used with positioner option.

Spring Range: Model V6600, V6700 and V6800 actuator
spring ranges are not field adjustable.

Positive Positioner (Optional): A common model of po-
sitioner is used on all listed valves (see Figures 1 and 2);
however, each assembly has custom hardware described
by a kit number. The positioner requires a signal con-
nection to the “‘Instrument’’ port and a main air con-
nection to the ‘‘Supply’’ port with a maximum pressure
of 30 psig (207 kPa). The branch pressure from the posi-
tioner ‘““‘Output’’ port is factory-connected to the actua-
tor signal port. Two field adjustments are provided:

a. The span (or throttling range) of the positioner (sig-
nal pressure change required to produce full stroke)
may be adjusted by inserting a small screwdriver
through an opening in the positioner cover (see
Figure 2) and turning the slotted ‘‘span adjusting
screw’’ until full stroke is obtained for the desired
units of pressure change.

b. The stroke start point of the positioner is adjusted by
setting the signal pressure to the desired value and
turning the ‘‘start point adjusting nut’’ (see Figure 2)
with an open end wrench until the valve stem begins
to move from its ‘‘normal’’ (zero pressure) position.

L POSITIVE

POSITIONER
(OPTIONAL)

FIGURE 1 — TYPICAL OPTIONAL VALVE POSI-

TIONER ARRANGEMENT (MODEL
V6600 SHOWN).

ROBERTSHAW CONTROLS COMPANY - CONTROL SYSTEMS DIVISION 253
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ADJUSTMENT (Continued)

V66, V67 & V63

254

2-13/16" :
I (71mm) 5

e
L3 e i
o
OUTPUT _| o
MODEL NO 2
N

4-9/64" S
(105mm)

2-23/64"
(60mm)

—0
|

Tﬁ
1-25/64"
(35mm)

|

THROTTLING RANGE OR

SPAN ADJUSTING SCREW

. v

o

? START POINT

ADJUSTING NUT

——y

. 1-1/4"
(32mm)

L MOUNTING| =t
SLOTS

1-15/32"
(37mm)

| _ SUPPLY

o

-13/32"

(61mm)

1-5/8"
(41mm)

+ALL AIR CONNECTIONS 1/8"-27 NPT

FIGURE 2 — VALVE POSITIVE POSITIONER APPEARANCE (CSD MODEL 5-415).
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MAINTENANCE AND REPAIR INSTRUCTIONS

DIAPHRAGM CONTROL VALVE

2-WAY
GENERAL INSTRUCTIONS

The V67 and V68 require little maintenance after proper installation. It is recommended that field repairs be limited to the following: (No Special Tools

Required)

RPREPWE® W

Ll

7
8
9
J0)
@
&)
®

! i~ (Refer to
—I—/ V6700 for

V6800 (1" thru 2'")  Nomenclature)

V6800 1/2 thru 3/4" Shown V6800 VALVE ASSEMBLY
FIGURE 1
0O
2 DIAPHRAGM CASE ~
s i 8) DIAPHRAGM ui,_j r’""""@
9)DIAPHRAGM SHOE G T )
ﬂ —(@9 SPRING ADJUSTOR L= = @
3 SPRING SEAT = —®
» ; @ SPRING ; 4
= @ YOKE Q
o
‘ CLAMP ! ®
NUT t &
BONNET > aO) - ;
/. ,_:—%/ALVE BODY PACKING Box SPRING : R
> VALVE STEM & PLUG ASS'Y
——G VALVE DISC =
\@ —
DISC RETAINER
ADAPTER

V 6700 1/2 and 3/4’’ Shown

Packing Replacement

If valve stem leakage is encountered, replace the U-cup packing (3) as
follows:

1. Remove Clamp Nut (14) and lift Yoke (13) and assembled parts (7,
8 & 9) off valve.

2. Measure dimension ‘‘A’’ from end of stem (16) to top of spring ad-
justor (10) and record. During reassembly of the valve this dimen-
sion must be reset +1/16’" so as not to change the actuator range.

3. Remove spring adjustor (10), spring seat (11) and spring (12).

4. Remove packing nut (1), top spacer (2), U-cups (3), expanders (4),
and packing spring (5). Be sure the packing box in bonnet (20) and
the valve stem (16) are clean.

5. Drop packing spring (5) and expander (4) over stem into bottom of
packing box. Apply a bead of valve seal lubricant, accessory
number N6-3, around the valve stem and push 1 U-cup (3) over
stem into packing box, thereby lubricating the inside diameter of
the packing and filling the annular groove in the packing with lubri-
cant. Repeat this procedure with another expander (4) and U-cup
packing (3) taking care with U-cup not to damage the sealing lip.
Drop top spacer (2) over stem, and screw on packing nut (1) to a
positive stop.

V 6700 1 thru 2'* Shown

Valve Plug Replacement

If indications of excessive valve seat ieakage are encountered, the stem
and plug assembly (16) may be replaced. (Details 18 [Disc Retainer)
and [17] Valve Disc may be ordered separately if desired). The packing
should be replaced anytime the stem and plug assembly (16) is re-
placed. Replacement of parts is accomplished as follows:
1. Perform Steps 1 through 4 as shown in ‘‘Packing Replacement
above.
2. (a) V67 Control Valves:
Remove Adapter (19) from Valve Body (15). Remove Stem and
Plug Assembly.
(b) V68 Control Valves:
Remove Bonnet (20) from Valve Body (15). Remove old Stem
and Plug Assembly from Bonnet (20).
3. (a) V67 Control Valves.
Insert new Stem and Plug Assembly into Valve Body (15) and
replace Adapter (19)
(b) V68 Control Valves.
Install O-Ring Seat (21) on new Stem and Plug Assembly and
assemble into Bonnet (20). Reassemble Bonnet (20) into Valve
Body (15).
4. Perform Step 5 as listed under ‘‘Packing Replacement’’.

282 ROBERTSHAW CONTROLS COMPANY = CONTROL SYSTEMS DIVISION







ENGINEERING DATA

PLAST A-YVANE

BUTTERFLY VALVES
PRESSURE RATED — 150 PSI — 200’

(Bubble Tested at 150 PS|I Before Shipment)

TORQUE-VALUES

MODEL ‘B’ ELASTOMER LINED

Do not be surprised that the torque values of PLAST—A—VANE valve will be less than
it will be on other butterfly valves of this type.

The PLAST—A—VANE glass filled Noryl Disc has an extremely smooth surface on the
perimeter — and the selection of the liner material is a special EPT compound.

The liner has a raised rib on the center line of the outside diameter that mates with a
groove in the body, for rigidity under pressure.

To,fuyther accentuate low torque we are using lubricated bronze bearings protected by
. Tingsen, MODEL ‘A’ UNLINED FLIP-THRU

Designed for throttling and balancing of systems — has such low torque that they must be
checked on the job with the pressure and material to be considered as the variable factors.

The reason is — no liner friction — plus the “O" ring protected luberized bronze bearing
approach for a low torque valve.

TORQUE CHART (IN LBS.)

SIZE O PSI 25 PSI 50 PSI 75 PSI 100 PSI 125 PsSI 150 PsSI
2 36 48 60 72 84 96 108
2% 60 75 100 115 120 125 132
3 108 120 144 156 168 180 192
4 180 240 276 300 360 396 420
5 396 456 540 580 625 700 780
6 420 480 600 720 840 900 1020
8 720 970 1220 1470 1720 1970 2220

10 1200 1836 2040 2640 3000 3360 3840
12 1550 2090 2350 2800 3445 3850 4800
14 2880 3740 4600 5460 6320 7180 8040
16 3360 3900 5000 6420 8040 9900 12240

These are actual torques, tested with 700 F. water. These values do not take into account
rubber elastomer compression set. We suggest you use a safety factor for actuator application.

VALVE ASSEMBLERS & MFRS., INC.

PHONES: (213) 773-1272, (213) 923-0721, TLX: 68-6400
11151 PALMER AVENUE, SOUTH GATE, CALIFORNIA 90280







VAMI-BUTTERFLY VALVE DIMENSIONS

SERIES WCB SERIES LDB& LTB

DIMENSIONS SERIES WCB

SHAFT BOLT [ LENGTH | aTy.

SIZE A* B Cc D E E ID DIA. | SHAFT KEYWAY | WT. UNC |BOLT|STUD|BOLTS

2 1.720 1-1/2 3-5/8 2-9/16 3-5/8 3% 2 1/2 1/8x1/16x1 5 5/8-11 | 4% | a% 4

2% | 2.000 1-1/2 3-7/8 2-7/8 4-1/8 3% 2% 1/2 1/8x1/16x1 8 |5/811 |4% |5 4

3 2.005 1-1/2 4-1/8 3 5 3% 3 1/2 1/8x1/16x1-1/8 10 | 5/811 | 4% | 5% 4

4 2.285 1-7/8 5-1/4 3-1/2 6-3/16 | 3% 4 5/8 3/16x3/32x1-1/4 | 12 5/8-11 | 5 5% 8

5 2.300 1-7/8 6-1/16 | 4-1/2 7-3/8 3% 5 3/4 3/16x3/32x1-1/4 | 15 3/4-10 | 5% [ 5% 8

6 2.845 1-7/8 6-1/16 | 4-3/4 8-1/2 3% 6 3/4 3/16x3/32x1-1/4 | 22 3/4-10 | 6 6% 8

8 3.000 2 7-1/2 6-7/8 10-5/8 3% 8 1 1/4x1/8x1-1/4 34 3/4-10 | 6% | 7 8
10 3.140 2 9-3/8 8 13 4% | 10 1-3/8 | 5/16x5/32x1-1/4 | 65 7/8-9 6% | 7% | 12
12 3.390 2-1/2 10-3/8 | 9-1/8 15-3/4 5 12 1-1/2 | 3/8x3/16x1-1/4 92 7/8-9 % | % | 12

Valves to AWWA Specifications can be supplied. Above Wafer Valves fit inside bolt circle of standard flanges. Lug Type Valves
fit bolt circle of standard flanges 150 Ib. ANSI — B 16.5 and 125 Ib. ANSI — B 16.1.

DIMENSIONS SERIES LDB & LTB

SHAFT LD LT LENGTH
SIZE A* B Cc F G L ID DIA. | SHAFT KEYWAY [HOLE| UNC |caP SCREW| QTY. (WT.
2 1.720 1-1/2 3-5/8 | 3% 2-9/16 4-3/4 2 1/2 | 1/8x1/16x1 3/4 | 5/8-11 1% 8 8
2% 2.000 1-1/2 3-7/8 3% 2-5/8 5-1/2 2% 1/2 | 1/8x1/16x1 3/4 | 5/8-11 1% 8 11
3 2,055 1-1/2 4-1/8 3% 3-1/16 6 3 1/2 | 1/8x1/16x1-1/8 3/4 | 5/8-11 1% 8 12
4 2.285 1-7/8 5-1/4 3% 4-1/4 7-1/2 4 5/8 | 3/16x3/32x1-1/4 | 3/4 | 5/8-11 1% 16 19
5 2.300 1-7/8 6-1/16| 3% | 4-5/8 8-1/2 5 3/4 | 3/16x3/32x1-1/4 1 3/4-10 2 16 23
6 2.845 1-7/8 6-1/16| 3% 5-1/2 9-1/12 6 3/4 | 3/16x3/32x1-1/4 | 7/8 | 3/4-10 2 16 29
8 3.000 2 7-1/2 | 3% | 6-1/2 11-3/4 8 1 1/4x1/8x1-1/4 7/8 | 3/4-10 2% 16 45 @
10 3.140 2 9-3/8 5 8 14-1/4 10 1-3/8 | 5/16x5/32x1-1/4 1 7/8-9 2% 24 67
12 3.390 2-1/2 10-3/8 -] 9-3/8 17 12 1-1/2 | 3/8x3/16x1-1/4 1 7/8-9 2% 24 111
*LINER NOT COMPRESSED ¥ 2” — 6" Valves: 5/16-18 x 3/4 thd. on 2-7/8 B.C.
(will compress 1/16 per side) 8" — 12" Valves: 1/2-13 x 1 thd. on 2-7/8 B.C.







ENVIRONMENTAL COMPATIBILITY CHART

CAP SCREWS 316 Stainless Steel

SHAFT 17-4-PH Stainless Steel — We have selected this material for our
shaft due to its strength and corrosion resistant properties.

BODY Cast Iron — Long life — corrosion resistant — generally accepted.

ON cal plants as it will not crack or break under strain.

SPECIAL
ORDER

\
|
|
[ Carbon Steel — Required by refinery and petro-chemi- ;
|

316 Stainless Steel — Extremely corrosion resistant.
May be required by the food and drug industry.
. Accepted as the material for high temperatures.

BEARINGS Luberized Bronze.

LINER — “O” RINGS EPT — It is the liner usually accepted by the industry — has a
good memory, good environmental properties and long life. |
Our special compound is also self-lubricating. .

2" thru 10" DISC  PLASTAVANE, Glass Filled Noryl — see environmental com-
patibility chart below.

-

12" thru 16" DISC Cast lron — fused epoxy coated if desired.

Disc — 316 Stainless Steel — Required for higher temperature
and other special applications. See PLAST-A-VANE valve
specification sheet.

30% GLASS FILLED NORYL®

N - No Effect C - Crazing or Significant
Property Decrease

- SR RE whoap
ENVIRONMENT &8 e X ENVIRONMENT %8 o X ENVIRONMENT L8k
@ o @ o @ w
20 8. Se 2a “n 2.
Acetone - [+ Guif Oil =49 N N Polaroid Film N N
Alcojet (3%) N N Gulf Security Oil - Potassium Acetate (407) N N
Alconox (3%) N N Potassium Carbonate (407%) N N
Alcotab (3%) N N & Potassium Hydroxide (30%) N N
Al Dishwasher (10%) N N _ . ~ Propane 2 N
Ammonia - N Heptane A N
T scwe 00 s~ Houghton Hi-Temp. Oil e Rapidshave e
T el = o HSO4 N N Right Guard Deodorant N N
ANESEE) 1ih0) Hydrochloric Acd (10%) N N Rinse Dry N N
API Gravity Oil 42.7 - N o e A P o N
Acuarium Cement N N ydraulic Cylinder e
P e N s Oil Standard MS-68 N - Rose Chocolate Drink N N
FRStng . Hydroflouric Acid (30%) * N Rubber Compound #13, 005 N N
Rykon #2-EP N N
g:w' Do o T('l‘;.';"""'“’ : g Industrial Oil #14 N N 7
Ol cn:. 4 » % Industrial Oil #15P N - Shell Sol #B - N
Ipana N N Shell Sol #17 - N
e i) : : Isopar Toner B N N Shell Tolu Sol 3 “ N
Cocnuc la S N N Isopar Toner H N N Silicone Lub.Grease G 300 N -
S e Isopropanol - N Sodium Hydroxide Conc. N N
Colgate N N Stripe N N
s B X Joy Cl 25 N N Sulphur Dioxide - N
oy Cleater (1%) Sonoco 57-NH Sun Par *110 N -
Diecthylene Glycol N N
Drain Demon N N Kemtex 195 DA N
Dynamate (3%) N N Kester =135 N - 2::.":?):3' phosphate : N
Dyne (2%) N N Kester #1544 N -
. Vaseline N N
Electrosol Finish (10%) N N Lestoil c N 4
Ethanol N N Linseed Oil - N ZayMinn {Conc.) % 3
Ethyl Acetate - [+ Liquid Soap N N
Ethylene Glycol N N Lithium Bromide (62%) N N
Ethylence Oxide - N Lithium Grease N N . e
Lubriplate - N IO = z :- f
FC-78 . N N SVIROSMES Yol Be
Foggging Oil (Chevron)(A-2) c N Mazola Corn Oil N N i
Freon Gus =22 - N Methanol - N Acetic (60%) T N
Freon 113 (Ms-230) N - Mineral Oil N N Acetic (907) N ~
Freon Ta & N Mobil Oil Pyrogard =43 c - Chromic (37) N c
l':n-on 'l(. - N Mold Release Krylon (#1328) N N Chromic (57) N =
Freon TE-30 - N Chromic (20 ) N - b
Freon TP-30 - N o " Nitric Acid (20 1) - N T
Freon TWD-602 o N ‘::"‘l"" - : : Nitrie Acid (30 .) N N
Hosae Nitrie Acid (40 ) N N
Gas Cock Grease N N Hydroflouric (257) N - 4
Gillette Foamy N N Pepsodent N N Sulphuric Acid (30 ) N N $
Gleem N N Pipeline Powder Plus (37) N N Sulphuric Acid (50 ) N N N
Glycol Hydraulic Fluid N N Planters Peanut Oil N N Sulphuric \cid (90 ) N N {
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PLAST-A-VANE—/]]

BUTTERFLY VALVE

[—Qg

D

TYPICAL — Advise Valve Mounting Position and Normally Open and Closed

Position Each Valve.

SIZE ADIM BDIM CDIM D DIM
2 4.5 6-3/16 6-3/16 7-1/2
2% 50 7.0 7.0 8-3/8
3 6.5 7-1/2 7-1/2 9-3/16
4 6.5 8-3/4 8-3/4 10-3/4
2] 1.5 9-3/4 9-3/4 12-1/4
6 8.0 10-13/16 10-13/16 13-15/16
8 9.0 11-15/16 11-15/16 14-14/16
10 11.0 14-1/8 14-1/8 17-3/4
12 12.0 15-3/8 15-3/8 19-3/8
14 14.0 17-5/8 17-5/8 22-3/8
16 15.0 19.0 19.0 24-1/16
NOTE: For sizes larger than shown —
please contact factory.
Y DATE] 3 WAY BUTTERFLY VALVE
DR g ASSEMBLY
CK 1231/ VALVE ASSEMBLERS & MERS., INC.
APP SOUTH GATE  CALIFORNIA
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MATERIAL SCHEDULE
DESCRIPTION MATERIAL
PISTON ACTUATOR SEE DATA SHEET
BUTTERFLY VALVE SEE DATA SHEET
FLANGED TEE 125 1h. CAST IRON
GASKET MODEL "A" ONLY
CRANK ARM DUCTILE IRON
CRANK ARM DUCTILE IRON
PIN, STEM STEEL
VALVE STEM SEE DATA SHEET
ROD CONNECTOR STEEL
CLEVIS STEEL
LOCK NUT, ROD STEEL
PIN, CLEVIS STEEL
PLATE,. MOUNTING STEEL
LINER, NOT SHOWN MODEL, "B" ONLY 1

SERIES - DESCRIPTION

WCB - Wafer, Epr Lined
WLA - Wafer, Unlined r
LTB - Lug, Tapped, EPT Lined ;
LTA - Lug, Tapped, Unlined ;
LDB - Lug, Drilled, EPT Lined Jak ]
LDA - Lug, Drilled, Unlined

DRIVER VALVE

IDLER VALVE N.C. - N.0.
N.C. - N.O.
PROJECT : VALVE ASSEMBLERS
JOB # & MFRS., INC.
v. TATION: 60° - 90°
inte 3 P.o. # . 3-WAY BUTTERFLY VALVE
ACTUATOR : ASS'Y W/ 1 ACTUATOR
SIZE: DRAWING

SERIES : NUMBER ;







MATERIAL SCHEDULE

NO. DESCRIPTION MATERIAL

4 PISTON ACTUATOR SEE DATA SHEET
2 BUTTERFLY VALVE SEE DATA SHEET
3 FLANGED TEE 125 1b. CAST IRON
4 GASKET MODEL "A" ONLY
9 CRANK ARM DUCTILE IRON

6 CRANK ARM DUCTILE IRON

7 PIN, STEM STEEL

8 VALVE STEM SEE DATA SHEET
9 ROD CONNECTOR STEEL

10 CLEVIS STEEL

11 LOCK NUT, ROD STEEL

12 PIN, CLEVIS STEEL

13 PLATE, MOUNTING STEEL

LINER, NOT SHOWN

MODEL "B" ONLY

SERIES - DESCRIPTION ~
WCB - Wafer, EPT Lined ?"/
WLA - Wafer, Unlined

LTB -~ Lug, Tapped, EPT Lined
LTA - Lug, Tapped, Unlined
LDB - Lug, Drilled, EPT Lined
LDA - Lug, Drilled, uUnlined

N.C.. = N.O
—IDLER_VALVE .
N.C. = N.O.
Project: VALVE ASSEMBLERS
S s I NC
Job & MFRS !
P P.O. # 3-WAY BUTTERFLY VALVE
VALVE ROTATION: 60°- 90 ASS'Y. W/2 ACTUATORS
Actuator:
Size: DRAWING
Series: NUMBER.
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RATED FLOW COEFFICIENTS

C/vV
Full
Open
Valve
Size 30° 40° 50° 60° 70° 90°
2 14 23 36 63 105 130
2% 25 44 70 110 180 320
3 38 66 110 170 280 500
S4 63 110 180 280 460 820
5 100 180 280 450 740 1300
6 140 250 400 640 1100 1900
8 250 440 690 1100 1800 3200
10 420 710 1174 1802 3059 5462
12 641 1082 1790 2748 4663 8326
14 883 1605 2523 3899 6423 11,470
16 1147 2065 3211 5113 9712 14,311
RATED — C/V =  The Volume of Water in U. S. Gallons per Minute that will pass

through a given valve opening with a pressure drop of one pound
per square inch.

VALVE ASSEMBLERS & MFRS., INC.

11151 PALMER AVENUE, SOUTH GATE, CALIFORNIA 90280 — TELEPHONES: (213) 773-1272,(213) 923-0721, TELEX: 68-6400 ‘







N NO. 150 PUMP CONTROL LOW WATER
= CUT-OFF AND ALARM SWITCH

. Vol any ;,‘_»~_ Max e steom
For stec 1y <.

pressure, Fm i operating Porls e ogwoy
from hect. ' box 1o bino"o:\l i2zv, lias
Iwo-switzh t a0, One storts c-2 siops

pump ¢S voder ccl for water; scco;i;': ::,-.‘rc?:.‘s
on grecter gtop of vcrer line 1o stop burae: ond ‘or
complete clorm cirziit, Hos | inch ec.clizing
toppings. I menuci reset cyt-off switch a5 de-
sired, order 15014,

LOW WATER FUEL CUT-OFF

=

Forsteom boilersof

ony size; moximum

4
steom pressuren?20 ,,.
Ibs.  Dependcb /
stops burner when\\ s

woter level folls in-
to denger z0ne.
Hos ¢ deep
sediment chom.  \
ber, pockless /'.
construction, 0~|:}"H09’V.-up,
ond extrc switck Lhick clos.
es on smoll £10p without
stopping bumer 10 operote
elorm or contre! No. 101 Elezrzic Vater Feeder.

ND ALARM SWITCH

/ 7
NO. 94 PUMP GONTROL —
\LOW WATER/CUT-OFF

of ony size.

For steom boflers Moximdm boiler
Pressure, 250 Ibs. Urilizes the principle of repul.
sion mognetic switching. Junction box sealed from
lloat chomber, Instolled with 1% inch equalizing
Pipes.Fovelecnicolconneclions use wire suitable

_|or ot least 75°C. {167°F.).

X \3‘ |
McDONNELL & MILLER 2.1, /2 467

|

l

A.S.M.E. PRESSURE RELIEF VALVES . NO. AFT AIR FLOW swiTcH
Z FOR DUCT INSTALLATION  * /\‘

INSTALLED IN VERTICAL puCT
WITH UPWARD o

Chthae
s

| mum
| _Acustment
| Vaumum

AZjustme;

NSTALLED IN Paddie >

¢ Trimmed 2-
The 230 Series wos deve_\loped 1o provide Zo. —-,;l-""u_“'t" ouct . )
pencoble pressure protection for spoce hcc:nng oot o S
P . [NoFiow FPm 1 s
hot water boilers ond hot woter tonks of o medest Aditment el & 2 320
5 : Mosidem Flow FPM 1385 2230
price, oné-’economy hes been cchieved lorgely

Adjustment
through ,iﬁgcnious design.
/

The 230 Scries velves conform®io the A.S.1.E, v
Bo)"u Code fequirements, ond hsv\e been tested ) NO. FS1 FLOW SWITCH
09d rated by the Nationol Boord 'ol\BoiIcr and 4 4

FL_ssuve Vessel Inspectors. Interior Topercting
porls ore oll oi ndn-ferrous meteriols. Volve seot
is of bross, volve disc of Silicone. Testing.-
lever hos independent oction ond tying it down

docs not interfere with outomatic operation of
valve,

copeciry, They ¢
porticulor opplj Yie= in
domestic, m Aicipe! ]
industrisl Avorer
ment sy<iems;

jobs  requirins ing
) q 2

U \\( Sswitch sction, 21c, -
FOR HOT'WATER TANKS AND HEATERS Tine UL Uhaor Ndulonion vigh in'ine s,
230-3/4 ";.:\T75 50,2"600 75 I S SN T N R e FSi
230-3/4 In. )00 640,000 100 FLOW Mf’és uso'ibméo TO ACTUATE
230-3/4 In.-1'2‘5 /783,000 125 NO. FS1 FLOW. SWITCH
230-3/41n.-150 | / 925000 | 150 . Flow GPy o4
240-11n.-75 3" 1,260,000 75 Adporin m N | oz
2401 In.-IOO//‘\ 1,610,000 | 100 = Fiow AN IR
240-1 1n.-1257 [ \1,960. 000 125 / Fiow S [
240-1 In.-15C 2,320,000 150 ;‘;/_;';:m = e N
7 "\ Flow FPS 138
" [Opening 7 Lo Erciny of v, rer elow S
VA BTUZHr. [ Pressure e | 1005 | 2005 [ 300 ] 00t ] 30551 700w 0o
N°'/"' Cob, Psi Cooscity | 833 [150| 5w | s | s [ mnms [0
FOR I/'!OT YATER SPACE HE)\IING BOILERS Tauivalent Velacities in Feet per Second
i s 363 000' T frsvioes | sa2]1230] 1a3s| I Y
2 ;s i 35
40-3/4 In.-30 513,000 3% 5
/;30-1 lh. <30 743,400 30 — T NO. FS4-3 FLow SWITCH
240-1 In,-30 910,000 30 Compocl,mode:olely-p:ice:'
230-1.1/2 In,-30 1,025,100 30 device thot mokes or brechs
240-1.1/2 1n.-30 1,560,000 30 on electricol Circuit whe-
240M.3 2,313,000 30 flow in pipe stor or stops.
240M.4 2,710,000 30 Used 10 activore signel
240-2 In.~30 3,130,000 30 lights, olarms, burners,
240-2 In.~30 3,550,000 36

motors, metering devices, etc. Fe:
Pressures up 10 150 Ibs., femperz.
wres 15 “300" F.USPDT . swites
oction, packless constructior
dgii segmented poddle quickly adop:-
l}.-z oble for pipe 1 inch ond larger;

NO. AF3 AIR FLOW SWITCH
FORDUCT INSTALLATION

s cosy adjustment of swirch octivity.
Electrical Ratings (U/L listed)
R T HEAD MECHANISM
RACE N /S MOTOR DUTY
R FLOW VELOQITIES IN Fpu L AL T 240V.AC
ﬁQUIRED TO ACTYATE SWITCH Full load 7 4 omps. 3.7 om;
(Bo3éd on Standord Air 0.0X Lbs. Per Cu./F1.) Locked Rotor 44.4 amps. 22.2 om;
ll'lslc“ed In \ Approx. FPM PILOT DUTY
Complere teplocodent for 67, 69, ond 70 Se. 2 "o°"’°"'°'F?"“FPM a o AC 125 VA 115-230 v
fies, Nos. 467, 767 ond oldes 66. F o sy o M?:,'f.[jm', No Flow FPH % oC 57 VA 115-230 v
OV circuins. : i N TR FS4.3
o SR SR TR 4 S Y 6667 ek B AT et sy s R L i «oee AF3
—— . e " c
- 1-800—523-2663 ® PA 1-800-545-6629
1 BRANCHES IN USA
. . l’ .’ : PRINCIPAL CITIES b FAX USA 1-800-237-3292 e FAX PA 1-215-474-9851
~ 0

TELEX 710-670-1664 CAPPINC PHA

5 Bt T 0 30 T X i o -
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_': AIR PRODUCTS & CONTROLS, LTD.~" 2 *
. = MS- SERIES DUCT SMOKE DETECTOR
PNEUMATIC OUTPUT OPTION ?

PRODUCT DESCRIPTION

The MS Series Duct Smoke Detectors have the capability of
being supplied with an optional pneumatic output. In addition to the ay
two form-C alarm contacts, the three-way valve may be connected SIDE VIEW

directly to pneumatic devices to be controlled in the event of smoke o

detection such as pneumatic damper actuators. This eliminates using MS — DUCT SMOKE DETECTOR
a relay contact output within the smoke detector and installing a
remote electro-pneumatic valve (E/P).

The pneumatic output option may be ordered by ADDING
the suffix P.O. to the standard MS Duct Smoke Detector model
numbers,

Air Products & Controls, Ltd. - Air Proz_::s & Controls, Ltd. - Air Products & Controls, Ltd - Air Products & Controls, Lid. - Awr Products

PRODUCT SPECIFICATIONS

MODEL NUMBERS: MS-024N-PO — 24 V.A.C./24 V.D.C.
lonization w/Pneumatic Output

Made in
MS-024P-PO — 24 V.A.C./24 V.D.C. =
Photoelectric w/Pneumatic Output
MS-110N-PO - 115 V.A.C./24 V.D.C. .
u lonization w/Pneumatic Output P?i?t-irr?g's 2?2%?:(3(&”125? gag)
MS-1 1OP'PO — 115 V.A.C/24 V.DC. FR Rated Poly Tublng

Photoelectric w/Pneumatic Output
SMOKE DETECTORS: Air Products & Controls MS Series
ORIFICE SIZE: 0.030"
OPERATING PRESSURE: 0 to 50 psig
PORTS: Barbed fittings to accept %" O.D. FR rated poly tubing
OPERATING TEMPERATURE: 0 to55°C

Air Products & Controls, Ltd. - Air Producis & Controls, Ltd. - Air Products & Controls, Ltd. - Air Products & Controls, Ltd. - Air Products & Controls, Ltd. - Awr Products & Controls. Ltd. - Asr Products & Controls, Ltd

A TYPICAL APPLICATION

Contact 5
115 V.A.C. I!-’r:)‘\)n‘ljetr - Output To Fire Alarm Control Damper ﬁ\
Contact
RSP Output To EMS System .
lonization Ao §
Duct Smoke TR ) g Bt O e I T Tk et —Adum,
Detector Outputs C o~ — — — — Supply Air

(Normal Condition)

Distributed By: :

- Air Products & Controls. Ltd. - Air Products & Controls, Ltd. - Air Products & Controls, Ltd. - Air Products

‘,?’IPING INFORMATION

Normal condition: Ports B and C made,

DETROIT CONTROLS INC.

§ P.O. BOX 221 |
Port A blocked SOUTHFIELD, MICHIGAN 48037

Alarm condition:  Ports A and B made, ' (313) 541-2363 — (800) 628-2424
Port C blocked TELECOPIER: (313) 545-1369
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b VOLU—MV] COMMERCIAL HVAC o

The VOLU-probe/1 is designed for the lighter duty commercial installation in light gauge duct construction. Said installation can
HVAC applications. The VOLU-probe/1 is furnished with a be accomplished by cutting or drilling two holes in 0ppos 19 duct
threaded end support and a mounting plate suitable for walls, without need to enter the duct.

Static pressure signal

Total pressure signal

Threaded end
Hex nut

Washer with gasket .

i i Model B NOTE: 4" 0 :
3 S probes with
UorresiRtNe SUCH 13" dia VOLU-probe/1 shown (for circutar duct) lengths of 18" or less are furnished
without threaded end supports.

BASIC DIMENSIONAL DATA

Gasket on rear

of mounting plate Static sl B B 2

Total pressure sensor Lk

©

VOLU-proben size (dia) ;:\‘r’med d end
e, sealing washer
and nut

- i [HEIE i
L-C" =

TP and SP.
signal fittings __/

Mounling plate

Gasket on rear
o! mounting uqe

G*

TP and SP.
signal fitings —/

Mounting plate

VOLU-£r0fe’/1 DIMENSIONAL CHART . » '
Maximum H", —.‘o—- _>! ;

c” D" E" F" G”" H”" length-B"
Ya 1%* %, 4 3 V2 48
. W 2 % 6 5 % 144

2 2% Y% 8 8 % 240

*134 " with compression fittings

MOUNTING PLATE PROBE INSERT HOLE THREADED END HOLE







‘ the Airflow Traverse Probe

In 1970, Air Monitor Corporation developed and
introduced the multiple point, self-averaging Pitot tube
station with built-in air straightener. Termed an “airflow
measuring station”, it now represents the standard for
measuring airflow in commercial and industrial HVAC
applications. There are, however, many existing ducts or
stacks where it is not practical or possible to remove a duct
section and install an airflow measuring station, or where
the presence of particulate contaminants in the air stream
makes periodic cleaning of the flow sensing means a
requirement. It is in these applications that the task of

the Accuracy of the Airflow Traverse Probe

The accuracy of an airflow measuring station, which
incorporates an air straightener or equalizer (to eliminate
turbulent, rotational flow) and has multiple Pitot tube
sensors positioned in a balanced, equal area, array across
the entire crossection of the station area (air stream), is
stated as a percentage of ACTUAL (or true) flow. With a
rated accuracy of 2%, it means that the airflow measuring
station is capable of sensing the rate of the air flowing
through the station (and duct) to within 98% of the true
(actual) flow rate.

The "airflow traverse probe’’ does not incorporate an air
straightening or equalizing means, and while it has multiple
flow sensors, they are positioned on a single line across the
air stream. Obviously if only a single probe is installed
across a large duct, it will be traversing and sensing the
flow rate across only that single line of the air stream in the
duct and not the entire crossection. While the probe may
have sensed the flow rate very accurately in that line, the
flow rates in the other unsensed portions of the duct
crossection may be at sharp variance. This can result in a
highly erroneous measurement or calculation of the duct
flow rate.

Applying the VOLU-4z0be " for Highly Accurate Flow Measurement

As previously stated above, the accuracy of the VOLU-
probe when applied singularly (to a duct) can be expressed
only in terms of “‘instrument accuracy"'. The single probe
installation is highly dependent upon the probe placement
and upon the air patterns and velocity profiles in that
location as being representative of those present in the
remainder of the duct. Unless the actual duct flow is
predetermined (by Pitot traverse, etc.) and the duct probed

© 1986 AIR MONITOR CORP

accurate air (or gas) flow measurement falls to the multiple ‘
point, flow traverse probe, or “airflow traverse probe.
This probe is not to be confused with a single point, flow
sensing probe, such as a Pitot tube, Velometer, or therma!
(hot) wire, where the flow is sensed at a single location in
the air stream. The “airflow traverse probe' senses the
airflow at multiple velocity (Pitot) sensing points along the
entire length of the probe—traversing the air stream in a '
single line across the duct or stack—and averages these

sensed values (total and static pressure) in separate ‘
manifolds. ; 1
:
|

A simple rule must therefore be applied to the statement
of accuracy for airflow traverse probes:

Unless multiple probes are applied across the entire
duct crossection in the quantity and manner as set forth in
the ASHRAE Guide on airflow measurement, the accuracy
of the airflow traverse probe will be.that of an instrument
only (as determined when laboratory tested and compared
against a known airflow rate directly in front of the probe),
and NOT that of the actual or true airflow rate passing
through the duct.

In summary, the measuring capability or accuracy of the
airflow traverse probe in sensing the actual or true airflow |
rate in a duct is highly dependent upon the location and |
quantity of probes utilized in that installation and |
application. On page 3, Air Monitor has proposed a guide to
enable the design engineer to predetermine the anticipated
percentage of accuracy of airflow traverse probes in
relation to actual or true flow when applied to a duct
or stack.

to find the ideal *‘corresponding” probe location, no valid
statement of overall installation accuracy in terms of ‘
percentage of ACTUAL airflow can be issued for any single
probe installation. j
Listed in Fig. 1 are the predictable accuracies fores
multiple VOLU-probe installations, in terms of ACTUAL: 5%
airflow, when installed in the indicated quantities of probes
SO as to traverse the entire airflow in the duct.

PRINTED IN USA. J
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Fig. 1 l # probes X 2

i
gl =

# probes
! £
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FOR RECTANGULAR DUCTS

“A” Dimension — Inches 12| 16| 20| 24

30| 36| 42|48| 60| 72| 84| 96| 108(120

No. of 9 5
VOLU?p::) ey 95 + % Accuracy Ll oa b2 4 2] 3.3 (73 173 155% 4 "% 'unlegiling
Required 98 + % Accuracy* 21 244 349:3%)- 4] 4| 4 L4 851781 71 8“9 e

FOR CIRCULAR DUCTS

“A" Diameter — Inches 6121 16| 20| 24| 30|36 (42| 48| 60| 72| 84 | 96| 108|120
. of 9 s
VOSfp?obes 95+ % Accuracy i 5 5 B e S I I ol b0 (0P - 1 5 D 0 [P e 8 IO TR

Required 98 + % Accuracy* 1 31521 D

Note: Above VOLU-probe installations assume compliance with proper
probe orientation and required minimum distances from air turbulence pro-

ducing sources. (See Page 11).

“Percent of ACTUAL airflow

Fig. 2 Airflow pressure distribution on surface
of cylinder inserted across flow

Direction
of airflow

' . v
i
| | .
] l s
_ L) Ly ,
\. \ I ; A
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Fig. 3 Cross section of VOLU-probe
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How the VO ILU- £zobe” works

The flow sensors (total and static pressure sensing ports) are
located on the surface of the VOLU-probe at the ideal angles for
accurate flow sensing (see Fig. 2). In addition the VOLU-probe
design utilizes dual static pressure sensors on opposing surfaces
of the VOLU-probe to minimize the effect of arflow direction on
these probes. As the flow direction veers from the normal. one
static sensor is exposed to a higher pressure (Pg + part of P,).
whereas the other static sensor experiences a lower pressure
(Ps - part of P,) of the same magnitude. thereby balancing out
the undesired effect of total pressure.

In addition, the total pressure sensing ports are chamfered at
angles up to 60° It is this unique design of c¥set static pressure
and chamfered total pressure sensors (Fig. 1) that makes the
VOLU-probe insensitive to approaching multi-cirectional. rotating
airflow with pitch and yaw up to 30° from straight flow. thereby
assuring the accurate measurement of the sansed airflow rate
without the presence of an airflow straighterer upstream. The
unique design of the VOLU-probe is covered tv U.S. Patent No.
4,559835.

RN






the Operating and Installation Features

B EQUAL AREA TRAVERSE PROBE

Each VOLU-probe contains multiple total and
static pressure sensors specifically and precisely
located along the length of the probe to provide an
equal area traverse of the duct or stack it is mounted
into. For rectangular duct configurations, the VOLU-
probe has the sensors spaced at equal distances
along the probe. For circular duct configurations, the
sensors are located at the centers of the equivalent
concentric areas along the probe.” All sensor
locations are in full compliance with the formulation
for duct traversing as set forth in ASHRAE Handbook
1977 Fundamentals Edition, Chapter 13, page 13.15,
Subject: Pitot tubes.

M HIGHLY ACCURATE FLOW SENSORS

The multiple total pressure sensors are located on
the cylindrical VOLU-probe along the stagnation
plane of the approaching airflow (see Fig. 2), thereby
assuring the accurate sensing of these total pressure
values without the need for the physical presence of
forward projecting sensors into the air stream, and
minimizing the possibility of impingement of airborne
contaminants in or over the sensor holes.

The VOLU-probe static pressure sensor design
utilizes the principle of dual offset static taps on
opposing sides of the averaging manifold. As the
airflow direction veers from the normal straight
approach, one static tap is exposed to a lower
pressure while the other static tap experiences a
higher pressure of the same magnitude. This unique
design of dual static taps is insensitive to flow-angle
variations of as much as =+ 20° in the approaching air
stream, thereby minimizing the effect of non-
directional, turbulent, rotational airflow upon the
sensor, and providing the most accurate method for
sensing the static pressure of the air stream (without
the benefit of-an air straightener).

B EQUAL WEIGHT AVERAGING MANIFOLDS
The averaging process in the airflow traverse
probe is a critical process if accuracy is to be
maintained. Unlike single point probes (such as the
Pitot tube), where individual velocity pressure
readings are recorded and mathematically averaged,

all

VOLU-grobe ®

the airflow traverse probe must instantaneously
average all the sensed pressures in a manner that
gives equal weight to each pressure value and
produce a final “‘averaged’ value to be transmitted to
the exterior of the probe for signal or control use.

To assure accuracy in the sensed-pressure
averaging process, the VOLU-probe traverse probe
utilizes the patented averaging process (U.S. Patent
3,685,355) called symmetrical averaging, which
requires that all stages in the averaging process
occur at a point where there is a balanced array of
sensors present, thereby assuring that each sensed
pressure is given the same ‘‘equal weight” in the
averaging process.

B COMMERCIAL HVAC DESIGN

For commercial HVAC and small duct configurations,
the light gauge construction of the duct walls usually
will not permit the use of a self-supported VOLU-
probe which requires rigidity in the duct casing wall to
carry the cantilevered weight of the probe. For these
light duty commercial HVAC applications, the VOLU-
probe/1 with threaded end support and simplified
mounting plate is the ideal product.

B INTERNAL DUCT OR STACK INSTALLATION

Where the stack or duct size and access permits
entry for installation, or where exterior inaccessibility
prohibits an external installation, the VOLU-probe/2 is
furnished. It has a suitable end plate for mounting to
the duct or stack wall, and an end support for
securing the other end of the probe to the opposite
duct or stack wall. In addition, the VOLU-probe/2 is
provided with midpoint total and static pressure
takeoff fittings to permit internal signal connecting
and/or manifolding of individual or multiple probe
installations.

B EXTERNAL DUCT OR STACK INSTALLATION

Where the stack or duct location, orientation, or
internal conditions prohibit entry for installation, the
VOLU-probe/3 is designed for complete installation
from the exterior of the duct or stack. The VOLU-

probe/3 is furnished with a duct mounting plate which
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serves to secure the mounting end of the probe as
well as to seal the stack or duct opening used to
insert the probe. In addition, an end support suitable
for installation from outside the stack or duct is
provided to secure the projected end of the probe.
The total and static pressure takeoff fittings are
provided on the duct mounting plate to permit
external signal connecting and/or manifolding of
individual or multiple probe installations.

B SELF-SUPPORTED PROBE DESIGN

For stack, industrial HVAC, and process air duct
applications, where access for mounting the probe
may be limited to one location and/or where the
heavy gauge or plate construction of the stack or
duct casing or wall provide a rigid member, the self-
supported VOLU-probe/4 is the ideal product. Where
periodic removal of the probe may be required for
cleaning, the self-supported VOLU-probe/4 eliminates
the task of disengaging and re-engaging the probe at
the end support when removing and reinserting the
probe.

The VOLU-probe/4 is specially designed so that the
self-support means, which rigidly secures the probe
to the mounting plate, does not present any
obstruction to the air stream or produce turbulence
that might adversely affect the flow sensing
capabilities of the probe.

W EXTENDED-ACCESS CHAMBER DESIGN

For high temperature applications where an
external covering of insulation material is present
over the stack or duct, or where a masonry structure
is present, the VOLU-probe is also designed with an
extended-access chamber. This permits the probe
mounting plate to be located outside the depth of the
insulating covering, thereby maintaining full flexibility
for the periodic removal of the probe (for cleaning, if
required) without need to remove or disturb the
insulating material.

The VOLU-probe/4 with extended-access chamber
can be furnished in either the self-support or end-

‘ e support design.
|

B SIMPLICITY OF INSTALLATION

The family of VOLU-probe airflow traverse probes
have been specifically designed to meet all the variea
conditions present with existing stack or duct
installations. The VOLU-probe/1 is designed for a
simple, rapid installation in HVAC sheet metal ducts.
requiring only two small holes (for probe insertion and
end support) and several sheet metal screws. The
VOLU-probe/2 permits complete installation from
inside the stack or duct, while the VOLU-probe/3 and
VOLU-probe/4 permit installation entirely from
outside the stack or duct. Other than cutting the entry
or end support holes (for VOLU-probe/1, 3, and 4), no
other sheet metal or casing cutting or patching is
required.

B NO SENSOR PROTRUSIONS

The total and static pressure sensors of the
VOLU-probe airflow traverse probes are all contained
within the confines of the exterior surface of the
cylindrical VOLU-probe. There are no protruding
sensors to be bent, broken, or otherwise damaged in
the process of installation or possible subsequent
removal for cleaning.

M DIRECT AIRFLOW MEASUREMENT

The VOLU-probe configuration, sensors, and their
locations are designed so that the reading of total and
static pressure obtained from the averaging
manifolds can be measured by a differential gauge or
manometer, and, by the application of the basic flow
formulas [Velocity (in feet per minute) = 4005 X
V Velocity Pressure (in inches w.c.), and Volume (in

‘cubic feet per minute) = Duct Area (in square feet)

X Velocity (in feet per minute)] the air velocity and
volume flowing in the duct or stack can be calculated.

Also available are direct reading portable or
stationary air velocity and/or volume meters (see Air
Monitor page Airflow Meter brochure) which can be
used in conjunction with the VOLU-probe. In addition.
the VOLU-probe can be utilized with pneumatic anc
electronic control-instrumentation for the control of
airflow processes.
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PNEUMATIC ELECTRIC RELAY

GENERAL DESCRIPTION

The R471 Pneumatic-Electric Relays are used in control
Syslems requiring conversion of gradual air pressure changes
to positive electrical switching actions. Typical applications
arc starting/stopping unit ventilator and fan coil motors,
unit heaters, and air handling unit fans.

The R471 incorporates a non-metallic diaphragm that is

displaced by air pressure changes. The diaphragm in turn
actuates a heavy duty electrical contact mechanism.

SPECIFICATIONS

MODEL NUMBER: R471.1

CONTROL SWITCHING ACTION: Three wire, single pole,
double throw.

AIR CONNECTION: 3/16™ (4.76) Nipple for 1/4™ (6.35)
Tubing

SET POINT RANGE: 2 to 25 psig (13.79 to 172.4 kPa)

MAXIMUM PRESSURE: 30 psig (206.8 kPa)

DIFFERENTIAL: 2.0 psi Fixed (13.79 kPa)

AMBIENT TEMPERATURE: 32° to 140°F (0° to 60°C)

CONDUIT OPENING: 1/2” Conduit size

GENERAL INSTRUCTIONS

~ ORDERING INFORMATION: SPECIFY: Model Number

ELECTRICAL RATING:
21 Amps non-inductive @ 120-240-480 VAC
1 HP@120 VAC
2HP @240 VAC

ORDER FROM:
Local Office of
CONTROL SYSTEMS DIVISION
ROBERTSHAW CONTROLS COMPANY
or office noted below.

1. Use on control air only.

o

- This relay will operate mounted in any position.

w

- Any clectrical loads exceeding the relay's rating should be controlled by intermediate relays, contactors or motor starters.

ROBERTSHAW CONTROLS COMPANY - CONTROL SYSTEMS DIVISION s ssssotons

P. 0 BOX 27606 - RICHMOND, VIRGINIA 22261






INSTALLATION INSTRUCTIONS

PNEUMATIC-ELECTRIC RELAYS

GENERAL DESCRIPTION

R471
R4172

Model R471 and R472 pneumatic-electric relays are
used in pneumatic control system applications requiring

TABLE |

conversion of gradual air pressure changes to positive
electrical switching action.

ELECTRICAL RATING (EACH SWITCH)

21 Amps non-inductive @ 120-240-480 VAC

The R471-1 relay has single-pole, double-throw switch- THP @ 120 VAC

ing action; the R472-1 has double-pole, double-throw

2 HP @ 240 VAC

action. These relays should be operated by control air
only with a maximum pressure of 30 psig (207 kPa).
Electrical ratings are listed in Table I.

INSTALLATION
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FIGURE 1 — TYPICAL RELAY APPEARANCE AND DIMENSIONS (R471 SHOWN).

Model R471 and R472 relays will operate in any position. See Figures 1 and 2
for relay details.

Field Mounting: Remove the slotted cover screw and the relay cover. Fasten
the relay to any <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>