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NOTICE

This report was prepared to document work sponsored by the
United States Government. Neither the United States nor its
agents the United States Department of Energy, the United
Stataes National Aeronautics and Space Administration, nor any
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or thair employees, make any warranty, express or implied, or
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SOLAR HEATING AND HOT WATER SYSTEM
JAMES HURST ELEMENTARY SCHOOL
SCHOOL BOARD, CITY OF PORTSMOUTH
PORTSMOUTH, VIRGINIA

ABSTRACT
Application Space and water heating
System Type Active
Collector Type Flat plate liquid
Collector Manufacturer InterTechnology/Solar Corp.
Collector Area 3,630 sq. ft. (gross)
Storage Capacity 6,000 gal.
Building Load 636.37 x 10 BTU/Yr.
BTU's Produced 367.48 x 10 BTU/Yr.
Building Owner Portsmouth Public Schools
Architect Williams and Tazewell & Assoc., Inc.
(a) InterTechnology/Solar Corp.
(Solar Consultants)
(b) Vansant & Gusler
(Consulting Engineers)
Contractor Pittman Mechanical Contractors
INTRODUCTION

James Hurst is a 63,525 sq. ft. facility housing 842 kindergarten through
fourth grade students. The lower floor was designed as an open configuration
with six large teaching pods, administration, cafeteria and other support
services; while the second floor has thirteen self-contained classrooms.

The building has a steel structure with concrete slab floors. The ex—
terior walls are 6" metal studs with face brick or foam core, composite metal
wall panels. The roof is steel deck with rigid insulation and built-up roof-
ing membrane. The building construction complies with ASHRAE standard 90-75.
The Uy value for walls is 0.143 Btu/hr-ft2°F whereas the ASHRAE standard re-
quires a maximum Uy, of 0.30 Btu/hr-ft2°F. The Uo value for the roof construc-
tion is 0.090 Btu/hr-ft2°F whereas the ASHRAE standard requires a maximum Uy
value of 0.096 Btu/hr-ft2°F.

The building was originally designed in 1976 to accommodate solar collec-
tors on a south facing portion of the roof sloped at 53°. The building was
completed in 1978 and the solar collection system was installed in 1979.
Figure 1 is a photograph from the southwest showing the collector array.

DESIGN PHILOSOPHY

The building is zoned into 4 heating/cooling areas. Each area has an air-
handling unit that is monitored and controlled by a Honeywell DELTA 1000
Central Control and Monitoring System. The ground floor has a perimeter zone,
an internal zone and a zone for only the cafeteria/multi-purpose area. The
second floor is a single zone. Back-up heating is provided by an oil fired
boiler.
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Figure 1

Completed Installation

View from Southwest



The solar system is a draindown water type that provides space heating
and hot water. Thermal storage is provided by an insulated steel tank in a
storage shed attached to the school. For space heating, the solar heated
water is pumped from the storage tank to heating coils in three of the air
handling units (the cafeteria zone does not have solar heating coils). Solar
water is pumped to a shell and tube type heat exchanger for domestic hot water
preheating.

Figure 2 shows a schematic of the final system design. Freeze protection
is provided by the deactivation of pump P-1 which allows the water in the
collectors to drain down to the storage tank when the exterior temperature is
less than 50° and the collector plate temperature is less than 20° greater
than the storage tank water.

The collector area and storage capacity were originally sized at 4,400
sq. ft. and 7,100 gal. respectively. These were optimization figures based on
an assumed "should cost" figure of $10/sq. ft. for collectors and $0.70/gal.
for storage. To meet budget constraints, this was reduced to 3,600 sq. ft.
of collector and 6,000 gal. storage capacity.

PROJECT STATUS

The system installation was virtually completed in December and became opera-
tional in January of 1981. No major problems have been encountered during
the first few months of operation.
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January 1978:

June 1978:

September 1978:
October 1978:
December 1978:

March 1979:

August 1979:

December 1979:

December 1979:
January 1980:
May 1980:

December 1980:

December 1980:

PROJECT MILESTONES

Proposal submitted to DOE by Portsmouth
Public Schools.

Proposal selected as solar demonstration
project.

Cooperative agreement executed.
Engineering and design began.
Solar collectors (only) bid.

Final Design Review (system and
installation).

System installation bid and all bids
rejected.

System installation rebid, all bids
rejected.

System rebid.
Contract awarded.
Construction began.

System installed, operational testing
began.

Acceptance test.
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ACCEPTANCE TEST PLAN

PROJECT NAME: James Hurst Elementary School
PROJECT LOCATION: Portsmouth, VA.

DATE OF TEST: December 8, 1980

INSPECTOR: F. Hawkins-Portsmouth City Schools

J. Hankins-Marshall Space Flight Center
N. Brittle-Inter Technology Solar Corporation

1. SYSTEM INSTALLATION

A. Verify that collectors are installed per plans and specifications,
COMMENTS: 192, Inter Technology/Solar brand, Mark V collectors in
16 arrays of 12 collectors each.
B. Verify that horizontal runs of solar water supply and return
pipes are sloped for drain down.
COMMENTS: O.K.
C. Verify that collectors were pressure tested after installation
at 1% times anticipated operating pressure.
COMMENTS: O.K.; Max. anticipated operating pressure is 20 psi.
Collectors tested at 50 psi.
D. Verify that piping and heating coils have been pressure tested
at 100 psi.
COMMENTS: O.K.
E. Verify that DHW heat exchanger is installed per plans and
and specifications.
COMMENTS: O.K.; Adamson Company model HE-503-T
F. Verify that solar storage tank is sized and installed per plans

and specifications. Verify that tank carries an ASME seal.

COMMENTS: Adamson 6,000 gallon



2.

SYSTEM OPERATION

A. Set collector sensor temperature to 10°-157 above storage tank
temperature. Slowly brang collector temperature up to 20 ahove
tank temperature. Pump P-1 should starr.

COMMENTS: Storage tank temperature=119°F,
Collector sensor tempcratur01127of.
Collector sensor artificially elevated to 140°0F,
Pump P-1 started. 0.K.

B. DNote collector sensor temperaturc; bring solar tank temperaturc
up to within 3° of collector temperature, pump P-1 should stop.

COMMENTS: Collector sensor Lemperatur8=14h°F.
Tank sensor temperature=138 F.
Tank sensor artificially elevated to 140°F,
Pump P-1 should shut off
0.K.

C. With pump P-1 operating and collector sensor temperature
artificiallv set above 200°; brine tank sensor up to 180°,
Pump P-1 should stop.

COMMENTS: O.K.

D. Establish true tank temperature. BRring collector sensor
temperature down to 3% above tank temperature,  Pump P-1
should stop.

COMMENTS: Tank temperature = 122°F.
Collector temperature artificially Jowered to 127°F.
Pump P-1 should shut off. 0.K.

E. Set control on outdoor thermostat at 50—10O above ambient
temperature., Set control on storage tank thermostat to within
50° of out door thermostat setting. Pump P-2 should activate
after a 15 minute delay.

COMMENTS: O.K.

F. Ensure pump P-2 is not activated. Pump P-3 should start when
storage tank temperature is raised 30° above heat exchanger
temperature, (Temporary thermometer may be used to check heat

exchanger temperature.)

COMMENTS: Heat cxchanger temperature =90°
Artificially decrcase and then elevate storage

tank temperature to 1247,
Pump P-3 activates. O0.K.

10
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G. De-energize Pump P-3 and time drain down from collectors.

COMMENTS: O0.K. actual drain down = 12 min.
design drain down = 15 min.

11
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APPENDIX B: EQUIPMENT, OPERATION AND MAINTENANCE DATA
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STORAGE TANKS
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ADAIISON COMPANY, INC.
Belle Isle
Richmond, Virginia 23219

Customer PITTMAN MECHANICAL CONTRACTORS

P. 0. No. _JAMES HURST 101
Mfg. Job No. HE-503-T

Installation -~ Operation - Maintenance

LAYOUT AND INSTALLATION

Clearances: Sufficient space must be provided for maintenance. Space approxi-
mately equal to the length of the unit should be provided at the fixed tube
sheet end of removable bundle exchangers. With non-removable bundles, this
space can be at either end for tube replacement and the operation of cleaning
tools.

Adequate space should be provided around channels for aligning parts and handling
tools.

Cleanliness: Before installing, inspect all openings for foreign matter.

Setting and Alignment: The exchanger should be installed in the position shown
on the assembly drawing. Generally, horizontal units should be level and vertical
units should be plumb. Foundation bolts in one support should be slightly backed
off. Oversized bolt holes allow movement to compensate for thermal expansion.

Piping: Pipe size should be selected after consideration of the entire system.
Exchanger connections are sized on entrance considerations and are not necessarily
suitable or required for the rest of the system.

Connections should be made according to the assembly drawing. Piping should be
properly aligned and supported and adequate provision made for thermal expansion.
This is particularly important for single pass internal floating heads, outside
packed herds and €ixed tube sheets with shell expancior joints. In these designs,
if proper precautions are not taken, pipe thrust is absorbed directly at the tube
joints and can cause serious damage.

Condensate piping from condensers and steam heated units should be run and pitched
to assure complete drainage of the vapor space.

Vents and Drains: Proper venting is essential for the operation of any cxchanger
and adequate drainage can be important for corrosion control. Both are preferably
run to atmosphere if the fluids involved permit. Otherwise, they should be run

to areas of lower pressure with no pockets or obstructions to restrict flow.

Always drain a unit completely when it is to be shut down under freezing conditions

Appurtenances: Relief valves should be installed to protect the exchanger from
over-pressure due to thermal expansion, failure of internal parts or extermal con-
trols. They should be installed directly on the exchanger or in the piping
immediately adjacent. There should be no intervening valves and the discharge
should be conducted to a safe place,

Thermometers and pressure gages should be installed at inlet and outlet so that
operating conditions can be checked and pecrformance and fouling evaluated.

17



Appurtenances (Continued):

Control valves should be carefully selected to be sure required pressures and
temperatures are maintained in the exchanger.

Water gage glasses should be provided on condensers and steam heated units to
indicate failure in the condensate drainage system,

Traps on condensing units should be carefully selected and installed according to
manufacturer's recommendations. Take into account the operation of control valves
when specifying the operating conditions for traps. Tnstall a trap for each
exchanger. Do not manifold several exchangers into one trap.

OPERATION

Before starting up, the system should be checked for correct piping and proper con-
trol and safety devices.

The following procedure is generally applicable to all heat exchangers:
(1) Start the moderate temperature fluid and operate vents to remove trapped air,

(2) Gradually start the extreme temperature fluid, allowing the exchanger to
adjust its temperature slowly. Operate the vents.

(3) VUhen shutting down, stop the extreme temperature fluid first, then the
moderate temperature fluid. Operate the drains.
2
(4) Avoid thermal shock duc to rapidly altering the flow of either stream,
unless the unit is specifically designed to withstand this type of service.

(5) Be sure all condensate is drained from steam units before admitting steam
to avoid water hammer.

(6) When the exchanger has reached operating conditicns, check all bolted con-
nections for tightness.

(7) Record operating pressures and temperatures for future reference. Loss
of capacity and increase of pressure drop will indicate the progress of
fouling.

(8) Internal leaks will be indicated by contamination of the low pressure
stream. External leaks can usually be scen or heard. To locate leaks,
follow procedurec for testing a repaired exchanger.

REPAIRS

Clcaning: The method of cleaning will be dictated by the composition of the dirt
or scale, its location and the type of exchanger. Each cleaning job must be con-
sidered individually with the help of cleaning tool manufacturers and chemical

cleaning contractors.

Generally, the tube side of exchangers can be cleaned mechanically, except for
U~tubes where the small radius inside bends are usually not cleanable.

18



REPAIRS (Continued):

Removable bundles with tubes on square pitch can be cleaned mechanically on the
shell side. Removable bundles with triangular pitch can sometimes be cleaned by
jetting but generally these and non-removable bundles must be cleaned chemically
on the shell side.

Mechanical cleaning tools must be applied carefully to avoid cutting or otherwise
damaging the tubes. Sharp, hard cleaning tools should be avoided.

Chemical cleaning solutions must be used with care and completely flushed out to
avoid corrosion damage. Never use cleaning solutions containing hydrochloric
acid on galvanized exchangers.

Tube Bundle Removal: =~ Caution - Before attempting to dismantle a heat exchanger,
be sure internal pressure is relieved. Remote valves should be locked closed.

Remove channels and floating head cover. On double packed units, remove the
retaining ring. On outside packed units, back off on the packing gland.

Small bundles can usually be pulled manually after starting with jackscrews or
a pry. When using a pry, be careful not to damage gasket faces. Large bundles
may be pulled with a chain fall.

On floating tube sheet units a jack can be used at the floating end to start the
bundle. Use a soft wood filler to protect the floating tube sheet and apply the
jack to a bearing plate against the wood filler. When the bundle is started,
make the chain fall fast to strong-backs set behind the fixed tube sheet. The
strong-backs distribute the pull over the tube sheet and help prevent cocking of
the bundle. The chain fall can also be made fast to rods run through the tubes
and attached to the bearing plate at the floating tube sheet.

On single tube sheet exchangers, the bundle must be pried out until a strong-back
can be bolted to the face of the tube sheet. The strong-back must include enough
tube sheet bolt holes to prevent bending of the tube sheet.

In all cases the bundle wmvrst be pulled straight out aad supported as it is removed
to prevent damage to tubes and baffles, or scoring of packed tube sheets.

Use wide slings or cradles when handling the bundle to prevent damage to individun)
tubes,

Tube Replacement: Where a small portion of the bundle is concerned, it may prove
more practical to plug defective tubes than to replace them. Plugs can be supplied
by the Company or purchased locally.

The following procedure is generally acceptable for average exchangers of ordinary
materials. For large units and stronger materials, better tooling will probably
be justified and may be necessary. 1In these cases follow the recommendaticns of
the tool manufacturer.

(1) Face off the tube ends flush with the tube sheet with a cut-off tool.

(2) Loosen one end of the tube with a knock-out tool, then drive the tube
out from the other end. Some judgment is required here and several
tries may be necessary before the tube can be driven out. If an inner
tube of a U-tube bundle is to be rcomoved it will be necessary to remove
gsome outer tubes to gain access to the faulty one.

19-



Tube Replacement (Continned)-

(3) Clean the tube hole of all tube material and dirt.

(4) Insert the new tube so that it projects 1/16" beyond the face of rhe
tube sheet and roll. Tube rolling is a skilled job and must be done
carefully. Lubricate the roller well and keep 1t clean. Do not over-
expand the tubes. If the malntenance department is not experienced
in tube rolling, it will probably be more satisfactory to return the
bundle to the manufacturer for repaiis.

Reassembly and Testing: Clean all gasket faces and use new gaskets of the same
material, thickness and dimensions as originally supplied. Pull up bolts only
enough to produce a tight scal, alternating between diametrically opposed bolts
to keep flange faces parallel. Do not over-strcss bolts or flanges. When

replacing bolts be sure to use the same alloy and grade as originally supplied.

Heat exchangers are usually tested for tightness with water. Do not pressurize
an exchanger with gas until it has becn tested up to Lhe gas pressure with a
liquid. Do not exceced the test pressure stazmped on the nameplate of the
exchanger.

To test tube joints, fill and pressurize the shell side vith the channels re-
moved to expose the tube ends. Have the shell side packing ring and retaining
ring in place on double packed units. A special test fixture is required for
internal floating heads. Leaking tube joints can be rolled lightly. Do not
over-roll.

Replace the channels and pressurize both shell and tube sides to test flange
joints.

Be careful to protect instruments and fixtures which are not designed for the
test pressure.

Tools: Cut-off and knick~oit tools anld tube expandcrs can be supplied by the
manufacturer.

Routine Inspection: Exchangers should be painted and inspected periodically
for corrosion. Check for corrosion, particularly around connections and under
insulation.

20
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) QT v INSTRUCTION SHEET

[_JExew TRUCTION st HEAT EXCHANGERS
ed ey 18-200-1-1 | T T e
B 1 Supersedes  NFW

- B e

INSTALLATION

Allow sufficient clearance for removal of tube bundle

2 After initial start and run at operating temperatures and pressures, shut down
and tighten head bolts.

3. Make certain that tubing 1s full of water before introducing steam or hot water

into shell, otherwise flashing or noise may occur

—
.

CLEANING

Shell and tube bundie should be flushed out periodically. If cleaning 1s necessary,
remove head and bundle to clean inside of shell and outside of tubes. Replace gaskets
if necessary.

If unit s installed in a hard water area, inside of tubing can be cleaned as follows. -
1. - Break water connections and plug bottom opening
2. - Fill the tubes with a solution of 1 part muriatic acid to 10 parts of water
and allow to stand for 2 hours
CAUTION A longer period may cause damage to the copper tubing.
3 - Dramn off and flush thoroughly with clean water
4. - Re-Assemble unit

NOTE

Commercially available cleaners may also be used

REPLACEMENT PARTS

When ordering Replacement Parts specify complete model number from nameplate.
Normally, the only Replacement Parts required would be

1 - Tube Bundle
1 - Set of Gaskets

Replacement Heads are also available if required

Taco Heaters of Canada, Ltd.
3090 Lenworth Drive TACO, INC. 1160 Cranston Street, Cranston, Rhode Island 02920

Cookswille, Ontario Printed Tn U'S A
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BELL & GOSSETT

.INSTALLATION INSTRUCTIONS

LOCATION |

if the pump is not installed on a closed system it should be placed as near
as possible to the source of supply, and located to permit installation with
the fewest possible number of bends or elbows in the suction pipe.

INSTALLATION

B & G Booster and Series 60 In-Line Pumps can be installed to discharge up,
down, left or right, but the motor and bearing assembly must always be installed
in a horizontal position with the oiling ports in the 12 o’clock position.

ALIGNMENT

The compact construction of this pump makes it very unlikely that any mis-
ilignment of parts will occur, but a check should be made before putting
the pump in service by turning the shaft by hand to determine that there is
no binding.

PIPING

1t is important that air be kept out of the system. On an open system always
place the end of the suction pipe at least 3 feet below the surface of the
water in the suction well to prevent air from being drawn into the pump.
Avoid air pockets in the suction line and make sure that each sectnon of the
suction pipe is absolutely air tlght

Install a square head valve and a check valve in the discharge pipe close to
the pump. The check valve should be between the square head valve and the

© pump discharge nozzle. The square head valve can be used to control the
capacity of the pump or to shut off the discharge line while repairs are
being made. The function of the check is to protect the pump casing from
breakage that might occur due to the action of water hammer.

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

NOTE: Do not support under motor, misalignment will occur.
SYSTEM PREPARATION

Prior to pump start up, the system should be cleaned with a trisodium
phosphate solution, flushed and drained. Then refilled with clean liquid.
The PH should be maintained between 7 and 8.

PRIMING

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

BOOSTER AND
SERIES “60” IN-LINE
CENTRIFUGAL PUMPS

INSTALLATION, OPERATION AND
SERVICE INSTRUCTIONS

INSTRUCTION SHEET
S16946

REVISION 4

Also replaces
Instruction Manua! $17630

LUBRICATION

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

Lubricate as follows:

1. Pump Bearings—Fill the bearing frame per oiling instruction tag with

SAE #20 oil untif oil flows from the overtlow hole on the side of the bear- - -

ing bracket. PD38, PD40 and Series 60 "A" size pumps are to be fubri-
cated until oil level is up to the side hole. Helubrlcate as necessary to
maintain this level.

2. Sleeve Bearing Motor—Lubricate thru the two motor oil cups per motor
tubrication tag once every four months. Use ten to fifteen drops in each
oil cup if required. . .

3. Ball Bearing Motor—Relubricate every six months to Mo years depend-
ing on operating conditions with a good soda-soap or lithium base
grease.

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

OPERATING INSTRUCTIONS

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

2. Keep pump and motor bearings lubricated.

3. Do not disassemble pump unless absolutely necessary as impeller has
been accurately adjusted and tested before leaving factory.

4. Pump shaft should always turn freely by hand.

5. Ask for information or help if trouble Is experienced that cannot be rec-
tified since this pump is guaranteed to operate as recommended.

6. 1f pumps are to be idle for a very long peripd of time the interlor of the
volute should be cleaned and oiled. This prevents parts from rusting
together and assures a longer period of satisfactory operation.

7. The motor should be protected against overload and under-voltage.
Control devices for this purpose can be obtained at a very low cost. They
are ‘inexpensive insurance.

(OVER)

© COPYRIGHT 1967, 1977 BY INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

BELL & GosseTT I TT
FLUID HANDLING DIVISION
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SERVICE INSTRUCTIONS

An-exclusive feature of the B & G Booster & Series “60” pumps is the avail-
ability of complete bearing bracket assemblies as replacements.

In those cases where it may be necessary only to replace the seal assembly
the following instructions apply:

1. Turn off current to motor.

2. Close valves on both sides of pump (If no valves have been installed, it
may be necessary to drain the system).

3. Detach bearing-frame assembly from pump volute by removing four or eight
cap-screws from center body-flange. '

4. Remove impeller from pump-shaft (First turning impeller-nut counter
clockwise).

5. Lift off seal-spring - then place screwdriver point under top compres-
sion ring of seal and pry off. Seal can then be removed by pulling
upward.

6. Be sure that the shaft is thoroughly cleaned then lubricate with a thin
film of oil or water and push the replacement seal on as far as possible
by hand. Next, using a screwdriver press down firmly all around the
outer edge of the top compression ring until the seal is tight against the
face of the remite insert. If end play is present push the seal on tighter.

7. Replace impeller on shaft ‘making certain that impeller-nut is firmly
tightened. The pump and bracket can then be reassembled into pump
voiute and placed in service.

HOW TO REPLACE THE COUPLER ASSEMBLY

A = Turn off current to motor,
B — Remove bearing bracket cover.

C — Loosen coupler half from pump shaft by turning Allen set screw
counter-clockwise.

D — Remove four cap screws that connect motor bracket to pump bracket
and slide motor away from bracket. If coupler sticks on pump, insert screw-
driver between rear bearing and coupler half, exerting pressure outward.
Loosen set screw on motor coupling half and remove coupling.

E — Install new coupler, slipping one coupling half on motor shaft first
and tighten set screw. Slip other coupling half on pump shaft, tighten set
screw and bolt motor bracket to pump bracket. Replace bearing bracket
cover,

CAUTION:

Do not attempt to replace individual coupler springs. If coupler arms are
worn or springs are broken, always replace entire coupler assembly.

HOW TO REPLACE THE RING MOTOR MOUNTINGS
A-—~ Turn off current to motor.

B Disconnect motor leads.

PRINTED IN U.S.A. 5-77

C— Remove coupler from motor shaft.

D-- Loosen rear clamp on motor using screwdriver to pry off clamp motor
can then be lifted out of bracket.

E— Place screwdriver between front mounting and end-bell of motor and
strike firmly with a hammer on handle of screwdriver, forcing inner ring
of motor mounting off the boss of end-bell. (Figure 1)

F-- To install motor mounts, hold mounting firmly against boss of end-bell
and tap inner ring lightly until mounting has started. Continue to tap
around the inner ring (compression ring) until mounting is flush with
end of boss, (Figure 2) Repeat procedure with rear mount, however, do
not rest motor on end of shaft when applying this unit.

G-~ Replace motor in bracket with oil well spouts up and tighten clamp.

H-— Reconnect coupler and turn shaft by hand to make sure it Is free.

|- Reconnect motor leads and turn current back on.

FIGURE 1

FIGURE 2

BELL & GOSSETT

8200 N AUSTIN AVE + MORTON GROVE. ILL 60053
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Series “80”

Centrifugal P

LOCATION

if the pump is not installed on a closed system it should be placed as
near as possible to the source of supply, and located to permit instal-
lation with the fewest possible number of bends or elbows in the
suction pipe.

ALIGNMENT

The compact construction of this pump makes it very unlikely that any
misatignment of parts will occur, but a check should be made before
putting the pump in service by turning the shaft by hand to determine
that there is no binding.

PIPING

It is important that air be kept out of the system. On an open system
always place the end of the suction pipe at least 3 feet below the
surface of the water in the suction well to prevent air from being drawn
into the pump. Avoid air pockets in the suction line and make sure that
each section of the suction pipe is absolutely air tight.

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

PIPE SUPPORT

Il

DO NOT SECURE AT THIS END

©COPYRIGHT 1970, 1979 BY INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

| INETPUCTION SHEFT |
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pPrVISION 2

In-Line Mounted

DS

Installation, Operaﬂon
& Service Instructions

Be sure to eliminate any pipe strain on the pump. Support the suction
and discharge lines by using pipe hangers or ground supports close to the
pump. A support can be bolted to the underside of the pump body Lut it
must be so constructed as to allow freedom of movement with the normat
expansion of the piping. '

If the pump is to be mounted in vertica! piping with the motor in tha
horizontal position provide adequate support to prevent strain ¢n pumn
parts and piping. It is not recommended that pump be mounted wizh tha
motor vertically downward. Do not use motor lift rings as a means cf
suspending the pump.

PRIMING

DO NOT RUN PUMP DRY. Before starting, these pumps must be fillcd
with water. After the pump has been filled, turn the shaft a few timeos
by hand to allow all air to escape and if necessary add more water, Ti2
square head valve in the discharge should be kept closed until the pump
is running at full speed and then gradually opencd.

LUBRICATION INSTRUCTIONS

Al new Bell & Gossett Series 80" in-line Mounted Centrifugal purnps
are lubricated and test run at the factory, future lubrication shou!z b
in accordance with the motor manufacturers instructions,

ROTATION

Rotation is clockwise when viewed from back of the motor. An arrow
cast into the pump body shows the direction of rotation,

SERVICE INSTRUCTIONS

80-PF
Stuffing Box {Packing With Flushing Tubing)

To replace packing remove flushing tube from stuffing box and dis-
connect motor power leads if insufficient length will not allow remnave!
of motor from mounting position. Next, remove the pump ast d
from the pump body and remove impelier. The volute coverplnte ws“u
packing intact can now be pulled from the motor shaft. The poz
gland and packing can then be removed from the stuffing hox. Cher!
the condition of shaft slecve, replace if scored or otherwics domaeord,

To assemble, insert two packing rings into the stuffing box follows by
the lantern ring and remaining two pieces of packing. Ma%e cortoin thnt
the packing joints are staggered 90 degrees, Install but dn nnt tivhten
the packing gland. Apply grease to the assembled packing and incen”
over the motor shaft. Tighten packing gland to compress pocking.
install impelier and position pump assembly in purp body.

Caution: When returning the pump to service follow inctructions on
start-up tag carefully,

At initial start-up, back off packing gland nuts or screws until glands are lonen,
Re-tighten with fingers until glands are just snug against the first poeki i
AFTER PUMP IS RUNNING AT FIRST START, WATER MAY 1

i

BELL & GOSSETT .0 "]
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FROM PACKING This is normal, and should be allowed to continue for a period of
time before further tightening the glands Take up the gland bolts uniformly one fiat
at a time

For fluid temperatures in the range of 32°F to 190°F average leakage rates of 60 to
80 drops per minute are recommended However, each individual pump and instal-
faton will have unique operating conditions that will result in broadly vanable
leakage rate requirements

An adequate leakage rate 1s NOT ONE SINGLE VALUE FOR ALL pumps and
installations, but ts the amount required to provide adequate cooling and lubnca
tion The required leakage will be largely influenced by operating pressures, flud
temperature, shaft speed, etc

Al fiuid operating temperatures near the upper mit of 190°F, the maximum tem-
perature nse of the ieakage 1s particularly important A packed pump should never
operate with steam forming at the gland This necessarily himits the temperature
nse to a maximum of about 20°F If the formation of steam persists at higher
leakage rates, cooling water must be provided by means of an external supply ora
heat exchanger used to cool the by-pass flush

80-S
Stuffing Box (With Special Single Mechanical Seal)

To replace the single mechanical seal remove pump assembly from the
body by following instructions as outlined for model 80-PF After the
pump has been removed the next step is to remove the impeller Re
moving the seal cap bolts then allows the coverplate to be removed
exposing the seal

Important Note position of seal assembly on pump shaft When
installing replacement seal it must locate at positioming undercut
in the shaft sleeve

To assemble, place seal carbon in seal cap and carefully put in position
over the motor shaft Lubricate the seal '’O’’ ring and position and lock
to shaft Place coverplate in position and carefully bolt the seal cap
with carbon insert in position against rotating seal member Install
impeller and position pump assembly In pump body

80-D
Stuffing Box (With Special Double Mechanical Seal)

To replace double mechanical seal remove pump assembly from the
body by following instructions as outhned for model 80-PF After the
pump has been removed the next step is to remove the impeller Then
release the coverplate and pull entire assembly from the motor shaft
The seal cap and seal can now be removed from the stuffing box

To assemble, place the seal cap and one seal carbon with the “O* ring
toward the cap in position on the motor shaft Lubricate the “O* rings
of the rotating seal member and position on the shaft against the
carbon Install the second seal carbon in the bottom of the stuffing box
with the “O’ ring down and carefully position against the motor
bracket Move the first seal carbon in position against the rotating seal
member and bo!t 1n place Install impeller and position pump assembly
in pump body

80
(With Standard Mechanical Seal)

To replace the standard mechanical seal remave pump assembly from
the body by following instructions as outlined for mode! 80-PF After
the pump has been removed the next step I1s to remove the impeller
exposing the seal assembly To remove the rotating portion of the seat
use a screwdriver to break loose the rubber ring from the shaft and pul
it forward The seal insert and insert gasket can then be removed from
its position in the volute coverplate

To assemble pump, reverse the above procedure Care should be taken
to avoid getting grease or otl on the seal faces

If trouble occurs that cannot be rectified, contact your local B&G
representative We will need the following information in order to give
you our best help

1 Complete nameplate data of pump and motor
2 Suction and discharge gauge readings
3 Ampere draw of the motor

4 A sketch of the pump hook-up and piping

BELL & GOSSETT :[T L
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Honeywell

MP 953A-D

PNEUMATIC VALVE ACTUATOR

GENERAL

The MP/M0953 pneumatic valve actuators operate
the V5011 and V5013 valve assemblies and with adapters,
control older steam and water valves,

The MP953A, available in three sizes and three stem
travel lengths, has a positive positioning relay with an
adjustable spring range start point of 3 to 10 psi (21 to
69 kPa).

The MP953B, also with a positive positioning relay
and adjustable spring range start point, is 7-1/8 in. (181
mm) in diameter and has stem travel lengths of 1/2 in.
(13 mm) and 3/4 in. (19 mm).

The MP953C with no positioning relay is available in
three nonadjustable spring ranges, three sizes and three
stem travel lengths.

The D model with no positioner is available with two
nonadjustable spring ranges, is 7-1/3 in. (181 mm) in
diameter, and has 1/2 in. (13 mm) and 3/4 in. (19 mm)
stem travel lengths,

For further identification, refer to Table 1.

SPECIFICATIONS

MODELS:
MP953A - Direct-Acting, with Positioner
MP953B - Reverse-Acting, with Positioner

Rev. 8-78
IPS.

33

MP953C - Direct-Acting, without Positioner
MP953D - Reverse-Acting, without Positioner

75-5500

Commercial Div.

Form Number

MLF TAB: |l.C. 7.



A%
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Table 1. MO953 and MP953 Model Identification.

. Corrosion
Device | Active Inactive (1978) Size - Inches (mm) Travel - Inches (mm) Max. Temp.* Spring Range - psi (kPa) Resistant
] 160F | 250F 2t07 4t0ll 8to 12 8to i3
! mMpos3 MO953 1 5(127) | 7-1/8 (181) | 8(203) | 13(330) § 1/2(13) § 3/4(19) |1-1/2(38)] (71 C){ (121C) § (14t048) (28t0o76) (55t083) (55 t020)
MP/MO§ 12 1087 1004 Al No
9S3A 1 1095 1012 A2
1103 1046 A6
1111 1079 A9
AS No
1244 1145 1020 A3
1152 1038 Ad
1178 1053 A7
1269 1202 11864 10611 A8
MP/MOE 1069 1002 1036 B6
9538 1044 1010 1044 B7
1028 1051 B8
MP/MO ¢ 1000
953C 1018
1026
1067
1075
1083
1091
1109
1117
1471
1489
PMO} 1107
953D
1131
1172
1198
1214
1222

*Dianhragm color varies with maximum temperature; Black (Neoprene) = 160 F, White (Silicone) = 250 F, Black with White Dot (Ethylene Propylene) = 250 F.
Maximum Safe Air Pressure (all models): 25 psi (172 kPa).
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Honeywell

MP953A-D PNEUMATIC VALVE

Comrection | ACTUATOR
Addition
Errata No. | / K ARRVA A |

Literature TWG Service Data

For more information contact:

B1ll Hoipkemier Phone HVN 661-5634 location _Arlington Heights

Page 1, "General" section, fifth paragraph:
The MP953D device diameter is 7-1/8"; not 7-1/3".
Page 10, Figure 8:

The part numbers for the high temperature diaphragm and sleeve are
reversed. The correct part numbers are:

Draphragm, 250°F 14002040-001
Sleeve, 250°F 14002039-001

Page 13, Figure 10:

The part numbers for the high temperature diaphragm and sleeve are
reversed. The correct part numbers are:

Draphragm, 250°F 14002040-001
Sleeve, 250°F 14002039-001

ERRATA DATA  py v

M.LF. Index Code _II.C-7

Date ___2/15/80 Fils with Form Number _75-5500 dtd. 8/7¢
Commercial Div.
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APPLICATION

These pneumatically powered actuators operate
V5011, V5013, or certain older coil or linc valve astem-
blies which proportionally control stcam ot hot or co'd
liquids in HVAC systems.

OPERATION
MP953A & B (With Grad-U-Trol*)

The force balance of the valve unit lever pivot and ball
check arrangements establishes a true proportional rela-
tionship between the diaphragm cup position and the
pilot air pressure which 1s independent of the <haft load
The operating (control air) pressure range 1s directly pro-

poertior il 7o the teedback spring rate and the cup trovel.
(Decreasiie pilnt draphrapm area icreases the operating
raage ¥ vhe Jinshing forees are avaglable at all positions
of the dwphragm cup, equal to the mam supplv air pres-
sure force acting on the oncrator diaphrapm (vp lese the
operating spring load at the corresponding cun positirn

MP9IS3C & D (Without Grad-U-Trol)

The actuator has a rolling diaphraem onerated piston-
Iike cup to build thrust as the actvator mlet pressure
mereases The spring loaded cup returns as the x tuater
mlet pressure decreases

MAINTENANCE

Periodically make a visual check for lzaks loose fit-
tings, etc Clean the actuator with a cominerciel cleaning
solvent or degreaser Keep solvent away from the dia-
phragm as 1t causes deterioration

CAUTION

Careless handling of solvents can result in perma-
nent damage to the respiratory system or to the
skin Avoid prolonged nhalation or contact with
the skin.

OPERATIONAL CHECK
Vary the branch line pressure through the operational

range of the actuatot 1n hoth directions The valve should
open and close smoothly

ADJUSTMENTS
NOTE Adjustments are necessary onlv for the Grad-U-

- Trol relay used with the MIP953A and B actva-
tors (see Fig. 1)

TO SET OPERATING RANGE
Select the proper range and adjust as follows
1. Using wrench (Part No 301572A), loosen the cover

locking screw.

*Trademark
37

2 Unscrew the start point adjustment knob ond
remove cover
a For three ps1 (21 kPa) range, back all screws off
to friction stop.
h For five psi (34 kPa) range, back onlv the black
screws to stop and tiphten the outer plated
SCIEWS,
¢ For ten pst(69 kPa) range, ighten all the screws
—RANGE ADJUSTMFNT STRFWG
START POINT COVER {BLACK)= (3

il LOCKING
ADJUSTHENT KNOB /SCREW

START PO'NT_
SCALE /
RANGE

RANGE ADJUSTMENT SCRF I
(CADMIUN PLATFD - (2

?i — N l{ 1o COVFP
, A f_i START POINT
\LHRL{& /m DICATOR

EL

™

et ;.1***
S S o A
ADJUSTMENT -m»iﬂ Ny 2‘1 e
NGTRUS TIONS ——
SHOWN HEPE {F\_! [IJ U]
PELAY BODY -

Fig 1 Adjustment Points of Gradutrol Relav

TO SET START POINT
I Tighten the cover by tuming it until 1t bottoms on

the relav body

2 Back off (onc turn maximum) until the start point of
the correct scale range lines up with the start point
mdicator near “B” marking

3 Tighten the cover locking screw until 1t engages the
relay body Do not overtighten

75.5500



ADJUSTMENT CHECK 4 Slowly mcrease the pilot pressure until the valve stem
travel 1s complete This pressure should be the start

1. Install gages in the main and pilot air lines polat pressure plus the range setting
2 Venfy main air pressure, It must be at least 13 psi (90 5 If necessary, make finc adjustments with the start
kPa) 1f top of sequencing range exceeds 13 psi (90 pomt adjustment knob
kPa)
CAUTION
3 Slowly apply pilot pressure and note the pressure at
which the valve stem travel starts Ths pressure should Loosen the cover locking screw before turming the
be within +3/4 ps1 (5 kPa) of the start pont setting start point adjustment knob

TROUBLESHOOTING

Symptom Remedy

MPI53A closes too slowly or MP955B opens too slowly Replace the filters in positioner relay ports
Replace restrictor 1f one exists

Add booster relay 1if controller 1s too low for the applica-

tion
MP953A or C Valve won’t open or MP953B or D Valve Check that actuator 1s mounted securely and latched to
won’t close, valve stem

Check controller action Assure proper bleed off occurs

Check for internal valve problems, foreign objects under
seat, defective disc or seat. plug unscrewed, etc.

MP953A B C —WON'T CLOSE VALVE
MP9538 8 D -WON'T OPEN VALVE

CHECK THAT ACTUATCP NO

1S MOUNTED SECURELY -——AIVUGHTEN CR LATCH
AND IS LATCHED
TO VALVE STEM

YES
YES MEASURE BRANCH L'NE PRESSJRF NG
PRCSSURE BUILDS UP TO TOP OF GPERATING |~ ==~ == ————— ~—=——=—]
(MP953CORD) | RANGE WHEN CONTROLLER 1S ADJUSTED

YES | (MPS53A 8 B)

REMOVE ACTUATOR ADJUST MEASURE MAIN LINE DISCONNECT AND PLUG
TO CHECK FOR NO | POSITIONER PRESSURE ITEOUALS|. YES | BRANCH LINE TUBE AT
BINDING VALVE STEM {* OPERATION OR EXCEEDS TOP OF (Mpgsjs) ACTUATOR BRANCH LINE
STEM MOVES FREELY NOW O K OPERATINC RANGE | \ABB PRESSURE NOW BUILDS UP
! !
I YE INO YES NO
YES No W > ; AMP953C & D)
1
REPACK OR LOOSEN COVER LOCKING ~ [reruace CHECK FOR
REBUILD SCREW ON POSITIONER ' | DIAPHRAGM DEFECTIVE
VALVE BACK OFF COVER . | N acTuator CONTROLLER OR
SLOWLY TO A BELOW 1 {ALSO SLEEVE A LEAK IN
ZEPQO START POINIT IN MP953 B PIPING
ACTUATOR STROY ES | |anD D)
VALVE | N
Yes| NO |/
1
CHECK VALVE REPL ACE PEPLACE BOTH| | DISCONNECT AND | | | CHECK FOR CAUSE
INTERNALLY FOR DIAPHRAGM IN PIAPHRAGMS | | PLUG MAIN AIR OF LOW MAIN
FAULTY DISC, SEAT POSITIONER [ | 7AND TUBE AT ACTUATOR [YES | AIR PRESSURE AND
OR FOREIGN 'MATTER OR (SlEEVF ) PRESSURE NOW MAKE CORRECTION
BETWEEN PLUG & SEAT REPLACE IN M'P953B HJ'LDS UP NO
REPAIR AS NECESSARY POSITIONER ois

Fig 2 Troubleshooting Flowchart for MP953

75-5500 38 ‘
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REPAIR

Special tools required

Pliobond Glue or equvalent to replace MP933A
diaphragm

DIRECT ACTING (MP953A & €)

DIAPHRAGM REPLACEMENT

Before attempting replacement, determine tvpe and
matertal of existing diaphragm Both neoprene and
ethylene propylene (EPR) are blach but EPR has a wlite
spot. Neoprene and EPR diaphragms are mterchangeable
but should be applied to suit maximum temperature
requirements (EPR used for 250 F {121 C}) Old styl=2
flat diaphragms and newer beaded roll tvpes are not
interchangeable. Silicone (white) diaphragms are used mn
250 F (121 C) applications on MP953A and C models
EPR 15 used on B and D models only

¢

1. Disconnect air line(s)

2. Loosen two base setscrews to partially reheve
spring preload

3. Remove cover screws, cover and diaphragm.

4. Install new diaphragm (for positioner models,
cement positioner spring cup, 315178, to center of
diaphragm),

5 Reassemble positioner spring, cover and screws
(Use cap type allen head setscrews to replacc sochet

head setscrews used on older actuators )

6 Tighten base setscrews

FILTER REPLACEMENT

1 Remove tubing

2 Remove Connectors

3. Remove filters with pointed tool such as an awl

4 Install foam filters, taking care not to fold or bunch
together

5 Reinstall Connectors and tubing

39

FEFNBACK

SPRING SEATED

HERE

8773

Fig 3 MDPOS3A & C Positioner Replacement

MAIN SPRING REPLACEMENT

Springs with different ranges are mnterchangeablr on
the same size actuators Select sprng by onerating range
and stem travel (See Tahle 2 for MP9S3C and parts list
for MP9S3A)
SIN ANDSIN

1 Remove actuator from valve.

2 Remove two base setscrews

W

Replace spring,

4 Reinstall two base setscrews.

5 Renstall actuator and latch of valve stem.
131IN

1 Remove actuator from valve

o

Loosen two base setscrews.
3 Remove caver, diaphragm, cup and stem retainer
4 Replace spring

5 Remstall stem retaner, cup, diaphragm, cover and
screws

6 Tighten two base setscrews

7 Reinstall actuator and latch to valve stem

75-5<0n



POSITIONER REPLACEMENT (See Fig 3)
1 Disconnect air lines

L )
2 Unscrew positioner from actuator cover, taking care
not to lose feedback spring

3 Screw new positioner 1n place, being sure new “0”
nng 1s properly seated 1n positioner groove (Reuse
old feedback spring as thus 1s not included 1n 313695]
assembly )

4 Tighten only enough to seat “O” ring

5 Adjust posttioner for range and start point

REVERSE ACTING (MP353B & D)
DIAPHRAGM REPLACEMENT

NOTE Replace both diaphragm and sleeve (inner seal)
when replacement of either 1s indicated Use
SERVICELINE Kit 14003124-001 for 160 F
(71 C) device Select replacement diaphragms
by maximum temperature requirements (160 F
[71 C]) Standard Applications—neoprene, 250
F [121C] high temperature applications—EPR)

MP953B
1 Disconnect air lines

2 Remove cover screws, cover, feedback spring, nut
312205, lockwasher 304733, cup and diaphragm

3 Replace diaphragm

4 Reinstall cup, lockwasher and nut
5 Tighten nut only enough to seal diaphragm
6. Reinstall feedback spring, cover and screws

7 Reconnect air lines
MP953D

1 Disconnect air lines

2 Remove cover screws, cover and diaphragm
3 Replace diaphragm

4 Replace cover and screws

5 Reconnect air lines

SLEEVE (Inner Seal) REPLACEMENT
1 Remove diaphragm (follow steps 1 and 2 above)

2 Remove cup 302201, three screws, ring 312180 and
sleeve (inner seal)

75-5500

3 Replace sleeve (inner seal)
4 Renstall ning, screws, cup and diaphragm

5 Follow steps 4 and 5 for D model (4 through 7 for
B models) above to complete repair

MAIN SPRING REPLACEMENT

Select spring by operating range and valve stem travel
Springs are interchangeable 1f operating range and valve
stem travel are the same For MP953D, see Table 3 and
for MP953B, see parts list

SEATED HERE

<@@,
= L

]

—~————

L J 8774

Fig 4 MP953B Bias Spring Position

BIAS SPRING

1 Remove diaphragm and sleeve {inner seal) (see
above)

2 Remove two base screws and base
3 Replace main spring
4 Reinstall base, two screws, sleeve and diaphragm

5 Follow steps 4 through 7 for B models and 4 and 5
for D models in DIAPHRAGM REPLACEMENT

POSITIONER REPLACEMENT (See Fig 3 and 4)

1 Remove air lines and two screws from positioner
assembly

2 Replace positioner assembly being sure bias and feed-
back springs are properly seated

3 Adjust positioner for proper range and start point
Figure 7 illustrates parts used in the old MO953 A4
and A8 Senes 3 through 7 These parts are not avatlable

If repair 1s necessary, convert the actuator to a new style
device by installing the new parts listed in Figure 7

40



PARTS SR

i
D

) T,
MO/MP953A == >) TS 1/8 NPT PLUG-8" A 13" MPORIA's
ji (] ']
—_— v -0 O
316579 FILTER(2) ~—m—m""— 0 \\|

"~~1/8 NPT TFE-8" 8 13" MODELS

o
FILLISTER HEAD o .
SCREW ' { L
6-32 x 1/2 - 5" MO953A's -(8)(EARLY) |

8-32 x 1/2-5" MP953A's -(4)(LATE)

I/4-20x3/4-8' MODFLS (6)
5/16-18x7/8-13'MODELS - (8) INCLUDED) (SEE FIG 6] " "'

“0" RING - (OLD STYLE RELAYS NOT AVAILABLE-
— REPLACE WITH NEW MODEL ABOVE)

UNIVERSAL,
RELAY ASS'Y 313695J (FEEDBACK

COVER \%

31282I- 5 MP953 s, SERIES 2 =

312579-8" MODELS > " .

312580-13" MODELS = I/8 NPT PLUG-8" & 13 MODELS
@ 315178-CUP (CEMENTED TO MAIN

APHRAGM WI
FEEDBACK DIAPHRAGM WITH PLIOBOND)
SPRING

~«————MAIN DIAPHRAGM

312760-ALL 5",0LD A1, A5 8 A9
160 F(71C) NEOPRENE BLAC
313745-ALL 5", OLD A2, B AG 160F
(710 QILICON‘ WHITE

T 311750-ALL 8" 160F (71C) NEOPRFME

313815-1/2" STROKE
313814- |l/2 STPOKE
312696- 3/4"STROKE

BLACK
cup — 314153-ALL 8" 250F (121C) SILICOME
309284-5" MODELS WHITE
311749 -8" MODELS E 312505-ALL 13" I60F (7IC) NEOPRENS
315020 - 13" MODELS )l BLACK
310664 -SPRING-5"8 8" MP953A's N& / §E,T£o'§'.%'?- MODELS
ONLY 311863-8" MODELS

/ 314683 -13"MODELS
________/»699

PLATE - = MAIN SPRING SIZE STROKE
311975A-WITH ANTI-SPIN, 8", /3”393 - 5" 3"
I-/2" STROKE 311854 8" 3/4"
314646A-13" 313477 8’ /2"
310501-5" AND 8", 3/4" STPOKE 312471 13" MODELS

310665-RING 5" MODELS

FRAME

MO0953 - A1, A2 & A9

AS'8 AS
313747 -5 MPO53A’s
311736 -8" MODELS

212101 -I3 " MODELS BASE

310582 - 5 MODELS
311744- 8" ,MODELS
312099- 13" MODELS

BASE
SCREW (2)
1/4 -20x 3/4 - 5" MODELS
1/2-13x 1-1/2 - 8" MODELS
I/2-13x 2 - 13" MODELS

REPLACE WITH
CAP HEAD MACHINE
SCREW -(2)
5" MODELS 1/4-20x 5/8
8" MODELS 5/16-18 x I-1/4
13" MODELS 3/8-16 x I-1/2

Fig 5 Lxploded Viewn
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SPRING ———>-
3136954
(MP953A) PISC
MUT 4 R
4-ang~ /30 BN = ?
DIAPHRAGM e o SRR SE
{EVER A At
o(*p::w/,,\\\a N /”‘\)
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PRACKET—~ / SN
@4———— 3I5178-CUP \"”\JHFR"";/""\{” '//‘kj’%
It It~ 1
FEEDBACK x4 RDHD SOREV-—"1N b S
@“/SPRIM' (3) D
GASKET-- . ™ & TS
?‘\scnsw 0-80x 5/16 RD HD () oo/ I \\,\
\ . - < N o~
@ NUT 0-80x 05" THICK N S :
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~— DIAPHRACM ~ /S o N m e~
] It X7
{ i
GATKET ~
N
PUSHING e
BODY
T~ RIVET
e PLLATF

SOCKET HEAD
SET §7°RCV/

@%\Q | 2-56x 1/16 (2)

PARTS BELOW COMMON TO ALL RELAYS

GASKET

ROLL PIN(2) _— VAWVE UNIT

START POINT
SPRING

~— __}
\

LABEL — \@\\{%{;3)\)1\ / SCALE

Fig 6 Relay Ascemblics- Lxploded View sez0
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g@SCREW

8 @) «— WASHER 3t
TO CONVERT A4 DEVICE [ 7O CONVERT A8 DEVICE
RELAY ASSY.- 313695 J @ ~—PLATE " pe AY ASSY.- 313695 J
FEEDBACK SPRING - 313696 , FEEDBACK SPRING-313814
CUP - 315178 CUP - 315178
DIAPHRAGM-311750 DIAPHRAGM - 312505
CuP- 3117490 314153 - CUP-315020

. J~— DIAPHRAGM

PIN 882

Fig. 7. Old MO953 Conversion.

75-5500
43



MO/MP9538B

316579 FILTERS(3) =
TUB|NG CONNECTOR - 7
(I/8° NPT) (

RELAY ASSY-ZI3TIID
10-24x5/16 HEX HD W/LOCK WASH(2)

" |
/4" COPPER OR PLASTIC-TUBE =——=-b~

L

3144 20-BIAS SPRING ==’

FEEDBACK
SPRING
313918~ 1/2" STROKE
313919-ALL OTHER MODELS

312205 -NUT

304733-LOCKWASHER— 312199 -CUP

DIAPHRAGM
# 312204~ 160F(71C) BLACK NEOPRENE

14002039-001-250F (12 IC) BLACK
W/¥HITE DOT EPR

312201-CupP —_——

T 7§ %40x3/E ROUND HD(3)
@3‘ 3121 B0-RING

SLEEVE(BLACK)

#312179-160F(7IC) NEOPRENE
14002040-001-250F (121C) EPR
(W/WHITE DOT)

“2HDB9-FRAME

", H l “{:\ -

1/4"COPPER OR PLASTIC TUBING "L, ey [
1/8"NPT A

nr—

,_
Ry
=z

e ——WASHER
. s A27e4-1/2" STROKE
312200- CUP e ___ 214604-7 /4" STROKE
SERIES 2 ONLY
3146504
SUPPORT it
ASSEMBLY W/HELICOIL .

ASS'Y AND 3160594 YOKE ASS'Y.

BASE -
214690-1036,1044 & 105! T
311985-ALL OTHER MODELS

L, K REPLATE WITH
TS et CA P HEAD MACHINE SCREW
V4-20x8/8

3] s
- D i PAGE e et i} -
;@Régf:g % SOCKET CAP- BASE U TTSYOKE ASSEMBLY 316059A WITH
314650 SUPPORT ASS'Y. 314651A
USE WITH SUPPORT ASS'Y WITH
% SLEEVE(SEAL)AND DIAPHRAGM MYLON INSERT
AVAILABLE IN 14003124 -00! (I60F,71C) ea22

Fioo 8, Exploded View.

L 75-5500
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_MO/MP953C \
SCREW - FILLISTERHEAD
6-32 x I/2 EARLY MP953A (8)
8-32x 1/2 5 'MP953A (4)
COVER 1/4-20x3/4 8" (6)

312817-5) SERIES 2 5/16x18 x 7/8 13" (4)
311748-8" MODELS

312103-13" MODELS

M AIN DIAPHRAGM

312760-ALL 5" 160F {TIC)
NEOPRENE BLACK

313745-ALL 5" 250F(121C)
SILICONE WHITE

311750-ALL 8" 160F ( 71C) NEOPRENE

- BLACK
CuP - 314153-ALL 8" 250F (121C) SILICONE
309284 -5 MODELS WHITE
311749 -8" MODELS 312505-ALL 13" 160 F (71C) NEOPRENE
315020 - 13" MODELS BLACK

i RETAINER
3:“0L$64-SPRING-E>"& 8" MODELS G2 // TR opeLs
ONL. 311863-8" MODELS

PLATE -
311975A-WITH ANTI-SPIN, 8
I 1/2" STROKE

314646A-13"

310501-5" AND 8", 3/4" STROKE

310665-RING 5" MODELS

FRAME —_—
313747 -5 SERIES 2

311736 -8" MODELS
31210/ -13"MODELS

BASE
310582- 5 MODELS
311 744- 8 MODELS
212099- 13" MODELS

BASE
SCREW (2)

1/4 - 20 x 3/4 - 5" MODELS
1/2-13x11/2-8" MODELS
1/2-13% 2 - 13" MODELS

REPLACE WITH

CAP HEAD MACHINE

SCREW-(2)
5" MODELS 1/4-20x 5/8
8" MODELS 5/16-18x 1 1/4
13" MODELS 3/8-16 x 1 1/2

8823

Fig. 9. Exploded View.
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Table 2 MPO53C Springs

Actuator Stroke
Diameter Inches Pressure Range
(Inches) (inm) Color psi (kPa) Part Number
5 1/2(13) Brown 2to7 (14 to 48) 312788-033
5 1/2(13) Gray 8to12(55t083) 312790-034
5 1/2(13) Whte 4tol1(28to76) 312791.0123
5 3/4(19) Brown 2to7 (14 to48) 311616033
5 3/4(19) Gray 8tol2(55t083) 311618034
5 3/4(19) White 4tol11(28to76) 311393-0123
8 3/4(19) Brown 2to7 (14 to48) 311852033
8 3/4(19) Gray 8tol2(55t083) 311855-034
8 3/4(19) White 4toll(28to76) 3118540123
8 1-1/2(38) White 4toll(28to76) 3134770123
8 1-1/2(38) Green 3tol5(21to103) 14002934-001
13 1-1/2(38) Brown 2to7 (14 to48) 312469033
13 1-1/2(38) White 4tol11(28to76) 3124710123
Table 3 MP953D Springs
Stroke
Inches Pressure Range
(mm) Color psi (hPa) Part Number
1/2(13) White 4toi11(28to76) 314314-0123
1/2(13) Black 8t013(55t090)  312792.017
3/4(19) White 4toll (28to76)  314313.0123
3/4(19) Black  8t013(55t090)  312203-017
3/4(19) Siver 3to7(21t048) 314963-605

46
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MO953D 8 MP953D

O

313541-BOTTOM e SCREW 10-24x3/4"HEX HD W/LOCK WASHER(6

‘é

311983~COVER -3

-312205-NUT

304733-LOCKWASHER

/suzuss-cup

.SCREW 440 x 3/8" ROUND HD (3)

| ﬁ 312180-RING
312201-CUP —

-«
SLEEVE(BLACK) — .

312179-160F(7IC) NEOPRENE
14002040-001-250F (I2IC)EPR
{W/WHITE DOT)

DIAPHRAGM
#312204 - 160F(7I1C) BLACK NEOPRENE

14002039-001-250F (1 21C) BLACK
W/WHITE DOT EPR

MAIN SPRING (SEE TABLE 3)

WASHER
312794 - 1/2" STROKE
314524 -3/4" STROKE

MO953D AND MP953D SERIES | CONVERT
— TO SERIES 2 WITH 314650A SUPPORT

312200-CUP ASS'Y AND 316059A YOKE ASS'Y.
SERIES 2 MP953D ONLY
3146504
SUPPORT
ASSEMBLY W/HELICOIL

REPLACE WITH
CAP HEAD MACHINE SCREW

1/4-20x%5/8(2)

BASE
314690

: » YOKE ASSEMBLY 316059A-USE WITH
314650A SUPPORT ASS'Y. 3146574~
USE WITH SUPPORT ASS'Y WITH

NYLON INSERT 6824

1/4-20 % 1 3/4 SOCKET CAP= BASE e |
SCREW-(2)

* SLEEVE(SEAL)AND DIAPHRAGM
AVAILABLE IN 14003124-00I1 (I60F,7IC)

Fig. 10. Exploded View.
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D O) ~— SET SCREW

= 1/4-28x1/4
310503 -
«— BUTTON
312466 EXTE'gISION
STEM 312518- FOR
o \ VALVES WiTH
I/2" TRAVEL
312517-FOR
VALVES WITH
3/4" TRAVEL
L’ SET P
SCREW
@/8 732 x5/16"
ACTUATOR STEM EXTENSION ACTUATOR STEM AND SET SCREW
311851-8" MODELS I3" MODELS
I/4"-18
o SET SCREV!'—" E)—nut
-001,-002;-003 L]
1/4-28 x1/4" 312519
-004 ADAPTER
1/4-28 x?ﬁr
/ 5/16-18 x3/8
SET SCREW %
SET SCREW (2) {
8-32x3/16" _
a R
EXTENSION — )
MP953 TO V575B,V581B,V597A
VALVE BONNET o AND SMALL SIZE VO53,V055 &
i)('zgggl‘%‘: 'é'gl . V056 % ADAPTER BAG ASS'Y
(TO INCREASE I//?. " TRAVEL - 308078AV
3/4" TRAVEL - 308078AW
DISTANCE BETWEEN 14001165 STEM EXTENSION KITS

ACTUATOR &

VALVE BODY) ADAPT MPO5C TO VOS3, V055, vose¥*

(((

SET SCREW
5/16-18 x 5/8
(2)NOT INCLUDED @

POSITION INDICATOR FOR
5-INCH (i27mm) DIA-316028A

gmgn (lz'gez’mm) g:ﬁ—g:ggg‘;}ﬁ 14001162 ADAPTER
- mm - ADAPT MP953C TO VO53
13- INCH i330mm§ DIA- 3160 36A VO55 OR V056 ¥ !
CORROSION RESISTANT SPRAY C &S PARTNO 2888
¥ FOR COMPLETE CROSS REFERENCE INFORMATION ON
VALVES - SEE FORMNO 95-5579 0825
Fig 11 MPOS3 Accessorles

HONEYWELL®Minneapolts Minnesota 55408®Scarborough OntartoeSubsidiaries and Affilrates Around the World *Printed 1n U S A
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Honeywell ontrol Systems

MP953
VALVE OPERATORS

',structlons

BEFORE INSTALLING, NOTE

Be sure that the selected operator is of correct size
and that it has the necessary travel to match the valve
(see Table 1). A stem extension is included with certain
operators for use if needed. See Figures 3 and 4 and Tables
3and 4.

Do not use a 13-inch (330 mm) operator with V5011
valve smaller than four inches (101 mm).

NEAREST
OBSTRUCTION

{ POSITIONER
ON MP953A ONLY

1-15/16 MPO53A
17732 MPOS3A (49|)\AAIN ,/PILOT
i3l AR CONNEC];I@_N__ p==C

o W -~

MAIN ©
PLUGGED
ON MP953A

MPO53A

MP953A,C

/ NEAREST
GRADUTROL OBSTRUCTION
RELAY ON
MP3538 ONLY

2% o Tacld N\ 2hya wposae
i | 5a e % 4380

P53 i 14 A A AL
‘( .- ) I ;
< ‘l‘\ :
t] IMP9S3B I-/4
§(32)
[ | .
T T — -3/4
: ) |Vpssse
| (222)
5-5/8
(143)
”3 ¥
_
1
7-1/8D B
{st) MP9538,D —

Fig. 1. MP953 Approximate Dimensions in Inches (Millimeters). See Table 2.

REV. 1.79 o numeer 3 D=5 500

Commercial Div.
49 MLF TAB: 1. C. 7.



Table [-MP953 Model Identification

Spring Top Diaphragm Corrosion
Characternistics O S Numbers Range Diameter Travel Matenial Resistant
1111 S 1/2 Neoprene No
MP953A 1087 | 1210% 3/4 {
Direct Acting 1228} Stlicone
with Attached Relay 1103 [1236+ { Yes
1178 {1251F 8 Neoprene }
1145 [ 12441 ] No
1202 | 1269t 13 1-1/2
MP953B 1036 | 1069t 7-1/8 3/4
Reverse Acting 1051 {1077% ] Yes
with Attached Relay 1044 1/2 ]
1141 2-7 5 No
1166 4-11
1158 8-12
1000 2-7 3/4
1026 4-11
1018 8-12
MP953C 1208 2-7 Silicone Yes
1224 4-11
Direct Acting 1216 8-12
1232 2-7 8 Neoprene
without Relay 1257 4-11 }
1414 4-11 Silicone No
1422 812 {
1067 2-7 Neoprene
1075 8-12
1083 4-11
1471 2-7 13 1-1/2
1489 4-11 i I
1149 4-11 7-1/8 1/2
MP953D 1115 8-13 ]
1107 8-13 3/4
Reverse Acting 1131 4-11
1156 4-11 Yes
without Relay 1123 812 }
1122 4-11 Ethylene No
Propylene

+Dual Scale (English — Metric)

Table 2 MP953 Approximate Dimensions 1n Inches
(Millimeters) (See Fig 1)

Operator Size
Nominal Dia A B C D
Snch 5-1/8 6-7/8 4.5/8 | 4-3/8
(130) (175) (1 (111)
8 inch 8-1/4 8-3/4 6-1/2 | 5-3/8
(210) (222) (165) (137)
13 1rch 13-1/2 | 12-1/2 | 10 7-11/16
(343) (311) (254) (195)

95-5500 50



INSTALLATION
PRECAUTIONS

— Do not assemble 13-inch (325 mm) operators to valves
smaller than four inches (101 mm)

— Take special care in securing valve stem button to
large s1ize MP953 or C Operators with stem extensions

MOUNTING THE MP953A OR C OPERATOR
Refer to Figure 1 and Table 2 for dimensions
1 Loosen the two setscrews at base of operator
2 Pull the valve stem up

3 Position the stem locking shide so that the large
hole 1s 1n view (Fig 2)

4 Set the operator on the valve bonnet Be sure that
the stem button passes through the hole mn the
stem locking slide and that the operator 1s down
flush on the shoulder of the valve bonnet

5 Rotate the operator on the valve bonnet to the
desired position and tighten both operator sct-
screws

6 Apply air pressure until the diaphragm cup contacts
the stem button and secure the stem button with
the stem locking shde

GRADUTROL RELAY
{MP953A ONLY)

gALaaNEn

g

Fig 2 Details of MP953A or MP953C Operator Con
nected to Valve Stem

ACTUATORS WITH STEM EXTENSIONS

The cight- and thirteen-inch (200 and 325 mm)
MP953A and C actuators are usually shipped with stem
extenstons The stem extensions are required for mounting
the eight-inch (200 mm) MP953A and C actuators on 1-
1-1/2- through three-inch valves and for mounting
thirteen-inch (325 mm) actuators on four- through six-
inch valves

The stem extensions extend the valve stem height (see
Dimension A, Tables 3 and 4) to accommodate mounting
of the larger eight- and thirteen-inch (200 and 325 mm)
actuators

MOUNTING EIGHT-INCH (203 mm) MP953 A OR C
OPERATOR WITH STEM EXTENSION

1 If converting from a five-inch (127 mm) operator to
an eight-inch (200 mm) remove the fiveanch (127
mm) operator by following, in reverse, the steps
previously outlined m MOUNTING THE MP953A
OR C OPFRATOR

2 Remove the stem button
NOTE  On larger valves, a locking setscrew 1s located
in the side of the stem button This must be
loosencd before stem button can be removed

3 Screw the stem extension (see Fig 3) on the stem
until 1t bottoms The stem and extension are driled
to accept a 1/16-nch {1 5 mm) dnft pin which can be
used to assist in holding the stem while turning the
extensions

4 Screw the stem button on the extension

CAUTION

It 1s necessary to have a 5-1/4-4nch (133 mm)
dimension from the top of the valve bonnet to the
top of the stem button when the stem 1s at the
bottom of 1ts travel Break the cement on the set-
screw on the top of the stem button and adjust the
sctscrew and button for this dimension Tighten

side locking setscrews i

TOP LOCKING SETSCREW SIDE LOCKING SETSCRFW

WA (LARGER VALVES ONLY)

\STEM BUTTON

31185
STEM EXTENSION ——— "

269

Fig 3 Detail of Stem Extension
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5 Cement the top setscrew in place

6 Follow the procedure MOUNTING THE MP953A OR
C OPERATOR

MOUNTING 13-INCH (330 mm) MP953A OR C
OPERATOR WITH STEM EXTENSIOM (For 4-, 5- or
G-inch [101, 125 or 152 mm] Valves)

Special care must be taken when latching the 11/16-
inch (17 mm) valve stem button to prevent damage to
the plate assembly

The plate assembly with locking tabs, asillustrated n
Fig 4,15 designed to prevent the valve stem from spinning

To prevent spinning, align the flats of the hex stem
button and place between the locking tabs [f not properly
aligned, the points of the hex button will smash the tabs
when air 1s applied DO NOT apply full au pressure to
the actuator until all parts are propeily aligned

%
SET SCREW — &3

7 /BUTTON

{

{

312466
'D o EXTENSION

SET SCREWMQ 27

TO ATTACH STEM EXTENSION

1 Loosen setscrew 1n the side of the stem button and
remove button from stem.

IMPORTANT

Do not move the setscrew located in the top of the
stern hutton

9

Screw the stem extension onto the valve stem until

it bottoms

NOTF The stem and extension are drilled to accept
a 1/16-mch (1 5 mm) dnft pin which can be
used to assist in holding the stem while
turning the extenston

3 Screw the button onto the extension until the set-
screw at the top of the button bottoms

4 Tighten the side sctscrews firmly in the side of the
button and the side of the stem extension.

PR
// ‘." \\\
[ AN
g
SN

\ N
\ \‘\ et // /
T
N : /
N ~ 4

~ 7
' PLATE ASSEMBLY
- -

| p— i

IS
TS LoCKING TABS

LFLATS,
ot /

Led
7

| ' 1/16-HEX STEM BUTTON

o
b

&5
.

‘p W

)
1

!, '=——STEM EXTENSION
1

=

)

270

Frr <4 Stem [ xtension Details
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Table 3 VSO11A-F/MP9<3 Cporator Sef o nan Moy

T

Body Style Valve 1
and Size A* Travel ™y A Pneumatic
Fig Ref In In (mm) In (mm) In (mm) Operator
V5011A & C 1/2 Al C1 A2,C2 B1, D1
Screwed, 3/4 A |
Direct Body 1
(Fig 5) iig 3-1/2 (89) 3/4(19) 1-3/8 (35)
2 Al,Cl
2-1/2 ¥
3 A2,C2 B1, D1
V5011A 2-1/2 A2,C2 Bi,D1
3_1 _ 2 ’
Flanged, 3 [2(89) 3/4(19) 1-3/8 (35) A2,C2 B1,D1
Direct Body 4 A3,C3
(Fig 6) 5 5-1/4 (133) 1-1/2(38) 1-7/8 (48) A3,C3
6 A3,C3
V5011B 4 A3, C3
Flanged, 5 6-3/4 (171) 1-1/2(38) 1-7/8 (48) A3,C3
Reverse Body 6 A3,C3
(Fig 7 ,
V5011D 2-1/2 ” A2,C2 B1.D1
. Qg a2 Q /e ’ .
Flanged, 3 3-1/2(89) 49 | 13/8(39) A2,C2  BI,DI
Direct Body 4 A3,C3
(Fig 6) 5 5-1/4 (133) 1-1/2 (38) 1-7/8 (48) A3,C3
6 A3,C3
V5011E 4 A3,C3
Flanged 5 6-3/4 (171) 1-1/2 (38) 1-7/8 (48) A3,C3
Reverse Body 6 A3, C3
(Fig 7)
*Dimension “A’ 1s with valve closed (stem down for VSO11A, C, and D, stem up for V5011B and E)
NOTES
A The MP953A-D are rolling type diaphragm actuatois which provide proportional control of V5011 valves
Al -MP953AD A 51n (127 mm) dia with positioner
A2-MP953A D A 8&in (203 mm) dia with positioner
A3 -MP953A D A 131n (330 mm) dia with positioner
Bl1-MP953BR A 7-1/8 in (180 mm) dia with positioner
C1-MP953C DA 5 (127 mm) dia without positioner
C2-MP953C D A &1n (203 mm) dia without positioner
C3-MP953C D A 131n (330 mm) dia without positioner
D1 -MP953D R A 7-1/8 in (180 mm) dia without positioner
95.550M
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Table 4 V5013A-E/MP953 Operator Selection Matnx

Body Style Valve
and Size A E F A Pneumatic
Fig Ref In In (mm) In (mm) In (mm) Operator

V5013A 1/2 A1, C1 A2,C2 B1,Dl1
Three-Way 3/4
Mixing Valve 1
w/Screwed End 1-1/4 3-1/2(89) 1-3/8 (35) 3/4 (19)
Connections 1-1/2
(Fig 8) 2 A1, Cl1 A2,C2 B1,D1
V5013B & D 2-1/2 A2,C2 B1, DI
Three-Way Mixing | 3 3-1/2(89) 1-3/8 (3%) 3/4(19) A2,C2 B1,DI
Valve, Flanged End| 4 A3,C3
Connections (D 5 5-1/4 (133) 1-7/8 (48) 1-1/2 (38) A3,C3
Model for High 6 A3,C3
Pressure Applica- 8 5-1/8 (130) 3-1/4 (83) 2(51) Industnal Type 01-15 or 01-18S
tions) (Fig 9)
V5013C & E 2-1/2 A2,C2 B1,D1
Three-Way 3 3-1/2(89) 13/8 (35) 3/4 (19) A2,C2 B1, DI
Diverting Valve, 4 A3,C3
Flanged End Con. | 5 5-1/4 (133) 1-7/8 (48) 1-1/2 (38) A3,C3
nections (E Model | 6 A3,C3
for High Pressure 8 5-1/8 (130) 3-1/4 (83) 2(51) Industnial Type 01-15 or 01-18S
Applications)
(Fig 9)
NOTES

A The MP953A-D are rolling type diaphragm actuators which provide proportional control of V5013 valves
Al1-MP953A D A 51n (127 mm) dia with positioner
A2-MP953AD A 81n (203 mm) dia with positioner
A3-MP953A D A 131n (330 mm) dia with positioner

Bl -MP953BR A 7-1/8 in (180 mm) dia with positioner

C1-MP953C D A 51n (127 mm) dia without positioner
C2-MP953C D A 81n (203 mm) dia without positioner
C3-MP953C D A 13 1n (330 mm) dia without positioner

D1-MP953D R A 7-1/8 in (180 mm) dia without positioner
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/\\
i ﬂ" - = ! 9320
/(; tig 7 V018 oud T+ Flanged Body Duvensiors n
Inches (Millineters) Refer to Table °

9319

Fig 5 V5011A and C Screwed, Dnect Acting Body
Dimensions 1n Inches (Mihmeters) Refer to

Table 3
| |
|
9272
A Tig 8 VEOI3A Screwed Rodv Dimensions m Inihes
(*Mimeters) Reter to Tahle 4
J !
F
f_'w \\\ V| T
/ \\/ /\
e % S )
B [ N
) ﬁ i i -
0D 0T l
[ 032
— 9773
Fig 6 VS011A and D Flanged Body Dimensions in Fig 9 V5013B-E Flanged Body Dimensions 1n Inches
Inches (Millimeters) Refer to Table 3 (Millimeters) Refer to Table 4
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MOUNT OPERATION
1 Loosen the two setscrews at the base of the actuator

2 Position the stem locking shde so that the large hole
1s 1n view (refer to Fig 2 and accompanying step 3)
When the actuator 1s placed on the valve the stem
locking slide 1s not visible This conaition necessitates
knowing the position of the stem locking slide by
“feel”

When the dimpled tab on the vertical ear of the shiding
stem lock 1s next to the spring, the stem Jock 15 1n
the locked posttion and the small hole 1s now 1n view

3 Position actuator on valve bonnet DO NOT tighten
mounting setscrews n base of actuator

4 SLOWLY apply air pressure to stroke actuator While
applying pressure, rotate the operator until the stem
button drops into the parallel locking tabs Sccure
stem button by pulling locking slide with fingers Do
not try to force with screwdrwver or sunilar tool as
damage to the shide will make 1t impossible to properly
lock

5 Remove air pressure Check actuator to be sure 1t 1s
properly engaged to valve stem by trying to hft the
actuator from the valve

6 If the actuator 1s properly fastened, return it to its
original posttion on the valve and tighten the actuator
to valve with the bonnet setscrews 1n the base of the
actuator to complete the instaliation

MOUNTING THE MP953B OR D OPERATOR (Refer
to Fig 10)

1 Pull the valve stem up

2 Remove the stem button connector from the operator
and attach to the stem button
NOTE When properly installed, the horceshoe-
shaped locking ring fits over the neck of the
stem button and locks the two components
together

3 Place the operator on the valve without pushing the
stem down If the stem 1s pushed down, the threaded
shank of the connector will not reach the operator

4 Turn the screw slot counterclockwise to backout
stem button (It 1s also possible to hold the screw and
spin the operator clockwise ) This fon the straight-
through valves only) brings the operator mto contact
with the shoulder of the stem button

95-5500

5 Push the opetator onto the valve bonnet and hold 1t
firmlv in place tighten the two setscrews

¢ Load the stem by turning the stem button connector
clochwise

a On a straight-through valve, turn the screw until a
clearance of approximately 1/8-inch (3 mm) exists
hetween spring and operator spider See Clearance
“A”, Fig 10

b On a three-way valve, a clearance 1s required at
both ends ot the stroke to permut proper close off
See Clearance “A” and “B”, Fig 10 Clearance
should be the same on both ends of the spring If
there 1s no air on the operator, adjust the “A”
clearance when air 1s available

\ " SCREW SLOT

STEM
BUTTON
CONNECTOR

(MEASURED ON
3-WAY VALVE

WHEN SPRING
1S COMPRESSED)

CLEARANCE "A"l:: ..._.‘.fw
P&

Fig 10 Details of MP953B or MP953D Operator Con-
nected to Valve Stem

7 If the valve will not seat properly after the above
adjustments, check for incorrect stem height Adjust
the stem button, 1f necessary, for proper close-off

AIR PIPING
Honeywell recommends the use of 1/4-inch (6 mm)

OD polycthylene tube and fittings Install gauge tees
where necessarv
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CHECKOUT AND TESTING

NOTE Adjustments are necessary only for the Grad-
utrol* relay used with the MP953A and B actu-

ators

OPERATING RANGE AND START POINT FOR
ACTUATORS WITH POSITIVE POSITIONERS (See
Fig. 11)

1 Using a wrench (Part No 301572A), loosen the cover
tocking screw

2 Unscrew the start point adjustment knob and make
adjustments according to the directions printed inside
the knob as follows

Range adjustment

a Three-pound (2! kPa) range, all screws backed off
to friction stop

b Five-pound (34 kPa) range, plated (outer) screws
tightened Black (inner) screws backed-off to fric-
tion stop

¢ Ten-pound (69 kPa) range, all screws tightened

Start point adjustment

a Tighten cover until 1t bottoms

b Back-off (one turn max ) until desired start point

of correct range scale lines up with ndicator near
“B” marking

*Trademark
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¢ Tighten the cover locking screw until 1t engages
the relav housing Do not over-tighten

RANGE ADJUSTMENT SCREWS
(BLACK)~ (3)

RANGE ADJUSTMENT SCREWS

(CADMIUM PLATED) - (3)

START POINT
ADJUSTMENT KNOB

SN

N
START POINT__ REM START POINT
SCALE -5

'} / INDICATOR

LR
0
2

Fig 11 Adjustment Points of Gradutrol Relay
ADJUSTMENT CHECK
1 Install gauges in the main and pilot air lines

2 Slowly apply pilot pressure and note the pressure at
which valve stem travel starts This pressure should be
within +3/4 Ib/in2 (4 kPa) of the start point setting

3 Slowly increase pilot pressure until valve stem travel
1s complete This pressure should be within +3/4
Ib/n2 (4 kPa) of the start point pressure plus the
range setting

4 Make fine adjustments 1f necessary, with the start
point adjustment knob

CAUTION
Loosen the cover locking screw before turning the l
start point adjustment knob l
05.55n0
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THE R4222, R8222, R4228 AND R8228
ARE GENERAL PURPOSE RELAYS FOR
USE IN REFRIGERATION AND AIR CON-
DITIONING EQUIFMENT, APPLIANCES,
VENDING MACHINES, AND OTHER APPLI-
CATIONS REQUIRING GENERAL PUR-
POSE SWITCHING.

0 R4222 and R8222 contacts are available
for Powerpile (millivoltage), pilot duty, and
power pole applications.

0O R4228 and R8228 have power rated con-
tacts only.

0O R4222 and R4228 models have line voltage
(120, 208/240, 277, or 480V ac) coils. R8222
and R8228 models have low voltage (24V ac)
coils.

0 Models ‘available with a variety of switching
configurations.

O Laminated magnet construction for high
efficiency.

0 Contacts rated for voltages up to 600V ac.
0 Molded terminal numbers and circuit dia-
gram on top of relay provide easy identifica-
tion for wiring and checking system operation.
11 Relay constructed for high reliability.
0 Quick-connect terminals are standard;

double quick-connects available on coil
terminals.

\UER
REV. 7-78 (.06)
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~TCIRICATIONS

+ ¥

IMPORTANT i

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

TRADELINE MODELS

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

R4222B,D,N,V Switching Relay—Lne voltage

R8222B,D,N,V Switching Relay—low voltage

R4228A,B,D Heavy-duty Relay—line voltage

R8228A,B,D Heavy-duty Relay—low voltage
TERMINALS R4222, R8222, R4228D and R8228D

have single quick-connects on poles, double quick-

R8228A,B have double quick-connects on poles
and double quick-connects on coil terminals.
SWITCHING CONFIGURATIONS R4222 and
R8222, see Table II R4228 and R8228, see
Table I
ADDITIONAL FEATURES
TRADELINE pack with cross reference label and

connects on coil termmals R4228AB and special instruction sheet
STANDARD MODELS
MODELS R4228—Heavy-duty general purpose relay 120,
R4222—-General purpose relay 120, 208/240, 277, 208/240, 277, and 480V ac coil
and 480V ac coil. R8228—-Heavy-duty general purpose relay 24V ac
R8222—-General purpose relay 24V ac coil. col
CONTACT RATINGS
Power Pole (amperes per pole)—
R4222, R8222¢ 120V AC 208V AC 240V AC 277V AC 480V AC
Inductive
Full Load 12 6 6 6 3
Locked Rotor 60 35 35 35 18
Resistive
A and C Modeisb 208 208 208 208 10
(equtvalent resistive power) (2 5 kW) (4 3 kW) (50 kW) (57 kW) (4 8 kW)
All Othersb 15 15 15 15 10
Combined Ratings for A and C Modelsa
Resistive 125 125 125 125 625
(equivalent resistive power) {1 5kw) {2 6 kW) (30 kW) (34 kW) (30 kW)
+2 1 AFL
Inductive +4 2 AFL, 100 ALR 50 ALR
Horsepower 3/4 hp I 3/4hp l 3/4 hp I 3/4 hp 3/4 hp

aCombuned ratings indicate that both a resistive and inductive load can be operated by each pole

bAlso rated 5 amp resistive at 600 volts CUnderwriters Laboratories Inc and CSA approved for 50 cycle applications.

‘\f".m‘ "'\f"’!

CUDERING IRFORMNATICON

WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINE
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR
COMPLETE ORDERING NUMBER, OR SPECIFY—

1. Order number, specify TRADELINE if desired 3 Coil ratings

2 Contact ratings 4 Double quick-connects on coll terminals if desired.
IF YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR
PRODUCTS OR SERVICES, PLEASE WRITE OR PHONE

1. YOUR LOCAL HONEYWELL RESIDENTIAL DIVISION SALES OFFICE {CHECK WHITE PAGES OF PHONE DIRECTORY).
2. RESIDENTIAL DIVISION CUSTOMER SERVICE

HONEYWELL INC., 1885 DOUGLAS DRIVE NORTH
MINNEAPOLIS, MINNESOTA 55422 (612) 542-7500

(IN CANADA—HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2v8)
INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD
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hlot Duty Poles for R4222 and R8222 Only
Mimmum-3 VA at 24, 120, and 480V ac
Maximum-25 VA at 24V ac, 125 VA at 120, 240,
and 480V ac

Powerpile (milhvoltage) for R4222 and R8222 Only:

The normally open pilot duty contacts are rated
for Powerpile (mullvoltage) applications—0.25 amp

Resistive—3 amps at 277V ac (0 75 power factor) at 025 to 12V de.
Power Pole (amperes per pole)—
R4228A B, R8228A,B 120V AC 208V AC 240V AC 277V AC 480V AC
Inductive
Full Load 16 |18 18 18 12 5
Locked Rotor 96 |72 72 72 72 30
Resistive? 25 25 25 25 15
{equivalent resistive power) (3 0 kW) (52 kW) {6 0 kW) (6 9 kW) (7 2 kW)
Horsepower 1hp 2hp 2hp 2hp 1.5hp
R4228C,D, R8228C,D 120V AC 208V AC 240V AC 277V AC 480V AC
Inductive
Full Load 55 55 55 55 3.0
Locked Rotor 15 15 15 15 8
Resistived 25 25 25 25 12.5
{equivalent resistive power) (30 kW) (5 2 kW) (6 0 kW) {6 9 kW) (6 0 kW)
Combined Ratingsb
Resistive 208 208 208 208 10.4
(equivalent resistive power) (2 5 kW) (4 3 kW) (5 0 kW) (6 6 kW) {5 0 kW)
+2 1 AFL
Inductive +4 2 AFL, 100 ALR 5.0 ALR

3Also rated 10 amps resistive at 600 volts
bCombined ratings indicate that both a resistive and an inductive load can be operated by each pole

COIL RATINGS All coils meet Underwnters If coill voltages other than those listed below are

Laboratones Inc requirements for Class B coils

desired, contact your local Honeywell representative

for additional information

COIL RATINGS 24V 120V 208/240V 277V 480V
DC Resistive 85 ohms 232 ohms | 875 ohms 1385 ohms | 3600 ohms
9 25 ohmsb
Pickup Voltage (maximum)a 18V 96V 176V 220V 384V
Pickup Voltage (nominal) 16 + 2V 80 + 10V | 150 + 20V 190 + 30V | 330 + 40V
Dropout Voltage (nominal) 1112V 56 + 10V | 100 + 20V 130 + 30V | 225 + 40V
Inrush VA (maximum) 20 VA 20 VA 20 VA 20 VA 20 VA
Inrush VA (nominal) :; g x:b 170VA | 135 VA/185 VA 17.8 VA 17 VA
Sealed VA (maximum) 10 VA 10 VA 10 VA 10 VA 10 VA
9 VA
A VA/92V 97 VA 9 VA
Sealed VA {nominal) 95 VAD AY) 67 VA/ A
Sealed Amps (nominal) 3(7)(5) :b 075 A 032 A/ 038 A 034 A .019A
Sealed Wattage 50 watts 54 watts | 3 6 watts/5 watts | 55 watts | 5.5 watts
5 3 wattsb
{open) gg?b 0012 0003 0002 .00007
Admittance 016
(sealed) 016b 0006 00015 00012 00004

aVoltages listed are for the relay base mounted vertical With the terminals pointing down, pickup voltage is increased

by 12 percent
bR8222D,G,J,N,R,T,V only

NOTE Pickup voltage varies with pole form Specific models will have lower tolerance than shown above.
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TERMINALS: Quck-connects are provided as shown

TABLE I1-R4222, R8222

NUMBER OF
MODEL TERMINALS | QUICK-CONNECTS
SINGLE | DOUBLE r::OZSZEE';UR::fxz
R4222 & Coil Std Opt SWITCHING
R8222 Load Std — CONFIGURATION TERMINALS PO¥ER glllj_?;l'
R4228 & S RATED RATED
R8228 Coil - td SPST,N O l————3 A K
3
R4228A.B & =
4 — Std SPDT 1 B L
R8228A.B Load ’_E;_ﬂ
R4228C,D & le——|}——3
td —
R8228C.D Load S DPST.N O g | € M
f—3
MOUNTING- Use 2 screws (up to No 10 size) 1-—{
through holes 1n the metal base Base 1s designed oPOT 2 o N
for easy replacement of competitive relays r__’ -
MAXIMUM AMBIENT TEMPERATURE 155 F [68 C] 4
DIMENSIONS See Fig 1 H—>
SPST,NC 1 2 E P
f——1 &L a1 61 II‘———ZG%I:H 91—7. bPST. 1N O l— =3
; ‘ AND1-N C F Q
© M\ ® | 4 5
- = 1 2
138 — DPST,N C G R
[AS"I‘ZI — 2 =—2 4 k 5
4 6 3
= ] =
= \J = SPDT AND
e = ! SPST,N O H s
! i 2
L zsl‘(sas: ‘ : 21572 4—{}——6
wnc ;* 2 % 160 31 1 }_‘ ’
SPDT AND
FIG. 1-RELAY DIMENSIONS IN INCHES [MILLI- SPST,NC ) J T
METRES IN BRACKETS].
] 4e—H——5
SWITCHING CONFIGURATIONS oPST N
The following tables qive switching configurations, (ONE Po(\)NER le—p——3 Tu
contact ratings, and termunal designations for the AND ONE PILOT 4 6
switching relays For example, the R4222A 1s a spst DuUTY) i
switching relay with normally open power rated contacts p—3
The R4222K 15 a spst relay with normally open con- %P'\?JPOWER 1
tacts rated for pilot duty applications Electrical con- AND ONE PILOT % tv
nections to the A and K models would be made to DUTY) 4___[31?:5
terrunals 1 and 3 ;
SPDT AND 1 =
TABLE I-R4228, R8228 SPST,N O 5
(ONE POWER tw
R4228 OR R8228 AND ONE PILOT 4o 4p—-6
SWITCHING TERMlNALS MODEL SUFFIX DUTV)
CONFIGURATION " POWER RATED
ONLY
SPDT AND 1 3
SPST,NO 1 3 SPST, N O '—[—‘——l}_}::ﬁ
(DOUBLE QUICK- . 6 A (ONE POWER 4 ty
CONNECTS) AND ONE PILOT
DUTY) —H—5
1 3
SPDT,
{DOUBLE QUICK- :L[ B le—Y|—2
CONNECTS) 4 ; 6 DPST,N C tz
SPST,N O le——}——e3 c
1e I .3 tModels with suffix letters U,V,W,Y, and Z have power
DPST,N O 4 6 D rated contacts on silver colored terrmunals and pilot
[ duty rated contacts on brass colored termnals
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ACCESSORIES

1. 129384A Case and Cover Assembly

2. 4074BVJ Receptacle with 8 color-coded plug-in
leadwires and retaining bail, for panel mounting appli-
cations, see Fig. 2.

3. Q633A1003—4 x 4 plate-mounted relay receptacle
with metal relay cover and 8 colorcoded plug-in
leadwires.

NOTE
a Use the receptacle in applications within the
current carrying rating of the wire size and
quick-connect terminal being used
b. The receptacle will accept relays with double
quick-connect terminals

4. 135959 Receptacle only Leads and quick-connect

terminals are not supplied with the receptacle

NOTE Not all standard quick-connect terminals will be
adequately retained in this receptacle It 1s recom-
mended that a quick-connect termunal with 0016

inch [0406 mm] maximum material thickness be

used (0 012 inch [0 305 mm] preferred). The maxi-

mum permussible dimension between the rolls is

0115 inch [292 mm] These requitements are met

by AMP, Inc Faston “250" series terminal No.

42100-1 quick-connects or eqvivalent

5. 135887 Wire Bail only

6 137881A Adapters for converting 1/4 inch [6 4
mm] quick-connects to No. 6 screw termunals (bag of
eight)

UNDERWRITERS LABORATORIES INC. COMPO-
NENT RECOGNIZED
R4222 and R8222 models A to H,J,UVW,Y,Z;
File No E59779, Guide No NLDX2.
R4222 and R8222 models K,LLM,N,P,QR,ST;
File No E49809, Guide No NKCR2
R4228 and R8228 models A,B,C,D, File No.
E59779, Gude No NLDX2.

5
jt—e——— 2737 [54 8] ———]
l%lso);——b

3-2-[7!6 7 f—

:— (6 41DIA (2) 37
(5 6)

e ————

1
T64R@)

O .~
13
123 s 4 ]'3‘2"
) {3s7)
()

\
RECEPTACLE ~ =
MOUNTING

HOLE (2)

1"
e (175] b

(4 8)

RELAY SIDE 23 PANEL
16 sSIDE
(55 6]

37880

FIG. 2-DIMENSIOMNS OF

WIRING RECEPTACLE.

1. Installer must be a trancd, experienced service
techmaian

2 Disconnect power supply before begnning
installation to prevent electrnical shock and
equipment damage.

3 Alvays perform a thorough checkout when
installation 1s complete

4 All winng must comply with applicable codes

r CAUON ]

and ordinances

LOCATION

Mount the relay on a flat, sohd surface as close as
possible to the equipment being controlled The relay
may be mounted 1n any position except with the ter-
minals pomted down Secure m place with two screws
through holes or slots in the mounting base or as shown
in Fig 3 or 4 See Fig 1 for mounting dimensions
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CONTACTOR BASE

ana

FIG. 3-MOUNTING RELAY ON PANEL WITH
SHEAR FORMED TAB AND 1 SCRE\W.

60-2056-2




WIRING

Disconnect power supply before conrecting wiring
to avoid electrical shock or equpment damace

All wiring must comoly vath local codes and or.
nances Cnmo female quick-connects to the system
wires and attach to the male quck-conrect termmnals
of the relay The relav has molded termunal numbers
and crcuit diagram for easy 1dentification when wanng
Fig 6 shows the location and circuats of all models

Do not exceed contact and coil ratings when wiring
mto system

Teadw.rs are provided with the 135959 Receptacle
i AN/4BY] Eaq fssemblv for addihonal relay pole
posaions  Imeert the required leadwnres in the relay
recoptacle as follows

Petermune the leadwire colors requred for the relay
and application desired Push the leadwire termnal
mto the receptacle plate from the side stamped with
the numbers (Fig 5) When nserting the leadwire,

the tang on the quick-connect terminal must align
vwith the small clearance slot in the terminal opening
I'ress the terminal 1in until 1t Jocks 1n place

N
=

~
RETAINING BAIL

!/ g\‘ﬂ‘ i
7 S
\\/’/ g s \é‘ﬁ\

PANEL

R8222 RELAY o

REP-YLL
e

Re N
t FADWIRE

ALALK
LEADWIRE P
\//
BLUE
LEADWIRES
noET
LFADy 'RF

RECEPTACLF

\
TANC “\CLEARANCF L OT
Nauick coNNECT

TERMINAL ON

LEADWIRE

e

FIG 4—RELAY MOUNTING USING RECEPTACLE
AND RETA!NING BAIL.

FIG 5-BOTTOM OF 135959 RECEPTACLE SHOW-
ING LEADV/IRE INSTALLATION

GHE

CMOUT

7w

U

-~k 7

controlled equipment operates as intended

Operate the relay and controlled equipment to make sure that relay pulls in when the coil 1s energized and that

) 1k — ' — ] L 4
1 1 3 T H 3 T Ls A 3 T | 3« 3
- =| |+ = |5 e - =
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Honeywell

RPA17A, B, C: RP817A, B
ELECTRIC-PNEUMATIC
RELAYS

"".'S:ervicvéData' .

GENERAL

&

The RP417 and RP817 Electric-Pncumatic Relays are
electrically operated pneumatic switches used for inter- 2‘;3,';’5' g 22‘3{%"

lock between an electrical system and a pneurmatic con-
trol system. These devices can also be used as stop and
bleed relays or as diverting or selector relays.

The RP417 and RP817 Relay valve bodies are designed
for either wall mounting or panel mounting. They can be
mounted in any position without affecting the operation
of the device, An optional mounting kit (14003638-001) s
is available to facilitate direct mounting to MP516A RPAI7C
Operators, VP519C Valves, or PP901B and PP902B
Pressure Regulators.

SPECIFICATIONS

AIR CAPACITY: At 20 psi (138 kPa) supply; 1 psi (7
kPa) pressure drop: 0.30 SCFM.

MODELS:

Line Low Wall Panel | Device | Splice | Open | Cord &
Voltage | Voltage | Mount | Mount | Mount | Box | Coil | Plug

RPA17A X X X X

RP417B X X X
RP417C X X X X X
RP817A X X X X

RP817B X X X

Rev. 8-78 ~ e 156009

JRW, 65 Commercial Div.

MLF TAB: Il C. 3,



AVAILABLE VOLTAGE-CYCLE

Complete

Model O S No. Voltage-Cycle

1009 110/120v AC, 50/60 Hz

1017 120v AC, 50 Hz

1025 220/240v AC, 50/60 Hz

1033 240v AC, 50 Hz

1041 208v AC, 60 Hz

1058 208v AC, 50 Hz
RP417A 1066 277v AC, 60 Hz

1074 277v AC, 50 Hz

1082 440/480v AC, 50/60 Hz

1090 480v AC, 50 Hz

1108 100v AC, 50 Hz

1116 200v AC, 50 Hz

1007 110/120v AC, 50/60 Hz

1015 120v AC, 50 Hz

1023 220/240v AC, 50/60 Hz

1031 240v AC, 50 Hz
RP417B 1049 208v AC, 60 Hz

1056 208v AC, 50 Hz

1064 440/480v AC, 50/60 Hz

1072 480v AC, 50 Hz

1005 110/120v AC, 50/60 Hz
RP417C 1013 120v AC, 50 Hz

1005 24v AC, 50 Hz
RP817A 1013 24v AC, 60 Hz

1003 24v AC, 50 Hz
RP817B 1011 24v AC, 60 Hz

APPLICATION

The RP417 and RP817 Relay can function as a three
way normally open air valve, a three way normally
closed air valve,or a three way diverting control, depend-
ing upon the piping hookup If apphed as shown in
Figure 1, when the fan 1s turned on, the coil 1s energized,
passing supply air to the damper operator With the fan
off, the supply port 1s closed Ports 2 and 3 are con-
nected, bleeding the air from the damper operator to
atmosphere

OPERATION
When the coll 1s de-energized, ports 2 and 3 are con-

nected and port 1 1s blocked When the coil 1s energized,
ports 1 and 3 are connected and port 2 is blocked

75-6009

VOLTAGE

SUPPLY
FAN
SWITCH
LO
SUPPLY
AR EXHAUST FAN MOTOR
/
4 DAMPER
- 1V~
DAMPER
OPERATOR
75-6009-a
Fig 1 Typical Piping Hookup of the RP417 or RP817
Relays

Once the RP417 or RP8171s installed, no maintenance
1s necessary All movable working parts are internal so
the device should never need to be cleaned This relay
also requires no lubrication

Coil Resistance—Voltage Chart

Coil Part Resistance in Ohms
No 14003535- | Voltage/Hz +10% at 68 F (20 C)
001 120/60 855
110/50
002 120/50 1030
003 240/60 3300
220/50
004 240/50 4750
005 208/60 2300
006 208/50 3100
007 277/60 4750
008 277/50 5350
009 480/60 13200
440/50
010 480/50 16000
011 100/50 600
012 200/50 2950
013 24/50 355
014 24/60 32
015 575/60 20570
016 110/60 775
017 24V d¢ 91

© 66



TROUBLESHOOTING CHART

RELAY ELECTRICALLY
DE-ENERGIZED

PRESSURE
AT PORT 2

EQUALS PRESSURE
AT PORT 3 PORT |

RELAY OPERATING
PROPERLY

Y YES

RELAY ELECTRICALLY
ENERGIZED

PRESSURE
AT PORT | EQUALS
PRESSURE AT PORT3

NOTEZ SEAT LEAKAGE IS
0 001 SCFM MAXIMUM DO
NOT ATTEMPT TO USE IN

TIME PRESSURE DELAY
TESTS

REPLACE
DEVICE

ELECTRICAL
VOLTAGE TO COIL
CORRECT WITHIN

PORT 2
BLOCKED

RELAY
OPERATING
PROPERLY

Y

110%

CORRECT
SUPPLY OR

i REPLACE
WITH APPLI-
CABLE
RELAY

REPLACE

TAGE CHART

Y

REPLACE DEVICE
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REPAIR

CAUTION

Before attempting any repairs,; be sure fo discon-
nect electrical power and shut off the air supply
to the relay.

All parts of the RP417-RP817 Relays, with the excep-
tion of the splice box cover on splice box models, are
held in place by a spring action retaining clip (14003532~
001). In order to disassemble the relay for repairs, this
clip must first be removed. Using a small screwdriver (see
Fig. 2), bend the clip in the direction of its built-in
spring action so the clip itself is not damaged. When the

clip is removed, the valve body should slide easily free 75-6009-4
from the rest of the relay, freeing the parts for replace-
ment. Fig. 4. Push the Defective Coil Out of the Yoke.

2. Push the replacement coil into the yoke and align the
holes so the valve body can be slid into place as
shown in Figures 5 and 6.

75-8009-2
Fig. 2. Use a Small Screwdriver 1o Remove the Spring
Clip.

COIL REPLACEMENT PROCEDURE

1. After removing the valve body from the rest of the
relay (see Fig. 3), separate the defective coil from the
yoke as shown in Figure 4. It should come free from
the yoke when pressure is applied to it.

75-6009-5

Fig. 5. Push the Replacement Coil into the Old Yoke.

T5-6008-3
Fig. 3. Remove the Valve Body from the Rest of the Fig. 6. Align the Hole in the Coil with the Holes in the
Relay. Yoke.

75-6009 68



NOTE: On splice box models, the electrical leads will
have to be pulled through the grommet in the
box when removing the old coil and will have
to be pushed back through the grommet when
installing the new coil. See Figures 7 and 8.

75-6009-7

Fig. 7. Pull the Electrical Leads Through the Grommet
in the Splice Box.

75-6009-8

Fig. 8. Insert the Leads of the New Coil Through the
Grommet in the Splice Box.

3. After the new coil has been aligned and the valve
body replaced, reinstall the clip spacer and retaining
clip as shown in Figure 9. Power and air supply can
be restored to the device. Then check operation.

69

75-6009-9

Fig. 9. Push the Spring Clip Back into Place.

Fig. 10.

75-6009-12

Optional Mounting Kit 14003638-001 Contains
14003637-001 Mounting Bracket Shown Above.
The RP417 and RP817 Relays Can Be Directly
Mounted - to MP516A Operators, VP519C
Valves, or PP901B and PP902B Pressure Regula-
tors by Using This Kit.

75-6009



PARTS LIST

e RETAINING CLIP
NOTE:14003543-001 CORD (14003532-001)
AND PLUG AND 14003544-00I

STRAIN RELIEF ARE INCLUDED

ON RP4I7C ONLY,

——— Y OKE
(14003534-001)
colL

/ SPLICE BOX ™
(14003535-xxx;

\M
SEE TABLE_TO MATCH - SPLICE BOX ASSEMBLY
LAST 3 DIGITS WITH VOLTAGE (14003541-001, INCLUDES

REQUIREMENT) BOX, COVER, AND GROMMET)

GROMMET ™
GROUND SCREW
SPACER P #Ex3/16 L6
(14003536-001) e i
o SPLICE BOX COVER"
\

=

SLOTTED PAN HEAD,
#6, SELF TAPPING i/4
SCREW (OBTAIN LOCALLY)

*NCLUDED IN SPLICE

BOX ASSEMBLY TYALVE BODY

{NOT AVAILABLE
FOR REPLACEMENT)

75-6009-10

Fig. 11. Exploded View of the RP417A, RP417C, or RP817A.

75-6009 70



RETAINING CLIP
(14003532-001)

i CLIP SPACER
(14003533-001)

s YOKE
e (14003534 -001)

—

ColL
{SEE TABLE)

SPACER
""" (14003536-001)

VALVE BODY

(NOT AVAILABLE
FOR REPLACEMENT)

75-6009-11

Fig. 12. Exploded View of the RP417B or RP817B.
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HONEYWELL

INTRODUCTION

The following instructions are for maintenance,
repair and parts replacement of the T675A, T678A,
T675B, T678B, and the T478A Temperature Control-
lers. Standard tools may be used to disassemble
and reassemble these controllers., A calibration
wrench, Honeywell part number 801534, is required
for field calibration. Table 1 of this form lists the
recommended cleaning solvent and lubricant, An
exploded view drawing and parts list are included
to facilitate repair. All parts are designated by part
number and description. For ordering information,
see note on page 11 .

NOTE: Obtain prices form -our local branch office,
Prices and availability are subject to change
without notice.

MAINTENANCE

PERIODIC MAINTENANCE: Inspection, Cleaning, and
Lubrication.

CAUTION:  Be sure to disconnect power source from
the controller before removing cover to
work on internal components.

1. Inspect the controller for external and internal
damage.

2. Brush or blow away all dust and dirt. If parts
appear damaged, remove controller and dis-
assemble.

3. Clean disassembled parts in the solvent listed
in Table 1. Order replacement parts from the
parts list on this sheet.

4, When reassembling the controller, coat all screw
threads lightly with the lubricant listed in Table 1.

Table 1

TOOL OR MATERIAL APPLICATION

Inhibited 1, 1, 1-Tri-
chloroethane such as
Chlorothene or Vythene.

Obtain locally--Remove
caked grease and dirt
which cannot be removed
easily. Caution: Do not
allow any solvent to get
into the snap switches.

Lubricant = Multi - Pur-
pose Grease (Honeywell
part number 802771
4 oz. Tube).

Obtain from Honeywell
branch office-~lubricate
screw threads to prevent
rust and corrosion.

Calibration Wrench -
Honeywell part number
801534,

Obtain from Honeywell
branch office -~calibrate
dial setting to bulb tem-
perature — (see CALI~
BRATION).

Rev. 4-66
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T675A, B;
T678A,B and T478A

TEMPERATURE CONTROLLERS

T6758B

T675A

CAUTION: Use special .care when using solvents.
Avoid prolonged inhalation and/or contact
with the skin. Careless handling can re-
sult in permanent damage to the respira-

tory system and skin tissue,

OPERATION CHECK:

A quick operational check can be performed by
raising or lowering the setpoint through the tempera-
ture, including the differential, of the medium con-
trolled. This should cause the controlled equipment
to operate,

CALIBRATION

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

For calibration,an accurate temperature reading of
the controlled medium must be taken. This can be
done by placing an accurate thermometer along side
the bulb of the controller, or by referring to a ther-
mometer that hasbeen installed as part of the system.
If the bulb of the controller isinstalled inaninaccess-
ible area, or if the controlled medium is unstable, it
should be removed and placed in a controlled bath for
accurate calibration,

TET5A:

These controllers are to be calibrated so6 that the
dial setting is the point at which the R-W switch con-
tacts make on a temperature rise. Measure the tem-
perature at the bulb. Rotate the dial counterclock-

Form Number 75-'5]93
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wise from the top of the scale, to .1 a!'te o tru, o
ature rise, untilthe R-W switch canttacts, ain’ e Mote
the dial reading.

Calibrate the dial as follows,

1. Assume that the setpoint on the d1it1. .0 &
grees, but while moving the dial the contiolled ehqalye
mentcomesonat50degrees—this meapcihe coutioller
1s off calibration by 20 degrees., ¥You st mcvease
the cahibration by 20 degrees.

2, Ship the fingers of the calibration weench (pait
number 801534) into the slots of the dial. Rotate the
dial until the fingers of the wrench drop nto the slots
of the calibration nut under the d:al. Dtiote thus point
by observing the temperature indication ¢a the dial,
Assume this point 15 45 degrees. You waol to raise
the calibration by 20 degrees; tuin tht dial wd the
calibration nut, with the wrench, to a dial mdication
of 65 degrees. This will raise the caldtiationb 20
degrees,

3. Repeat step 1 to check your aapst,azut, K yuu
find the setpoint still off, repeat step 2.

T678A"

These controllers are calibrated sno that the ad
justable (left hand switch) makes i 4 temnpcratuie
rise. This point represents the dial setting, Rotate
the dial counterclockwise from the top of the reale, to
simulate a temperature rise, until the lett hand seatch
makes. Note the dial reading. Contsinae totatig dial
until the right hand switch makes. 1heditfexerce be-
tween the two readings indicatesthe s witehidifte 1 ential,
The adjustable switch must make at a lower reading
than the right hand switch. Adjust the Jdiffey. atial 1f
necessary, by turning the adjustment nerew (misibte
through the lower left hand corner ot th» fiame).
Changing the differential setting may chanoe the cal-
1bration,

Measure the temperature at the bulli, Rotate the
dial counterclockwicse, from the top of the seale to
simulate a temperature rise, until the contacts of the
left hand switch make, Note the reading.

Calibrate the dial as follows

1. Assume that the setpomt on the dial 1, 10 de -
grees, but while moving the dial the continiled equp-
ment comesonat 50degrees—this means the controller
1s off calibration by 20 degrees. VYou st increase
the calibration by 20 degrees.

2. Ship the fingers of the calibration wieach (part
number 801534) into the slots of the dial. Rotate the
dial until the fingers of the wrench diop :ato the slots
of the calibration nut under the dial. 1 ole this pomnt
by observing the temperature indicatinn ey {he dial
Assume this poimnt 1s 45 degrees, You vwail o 1a1ca
the calibration by 20 degrees, tura the dial ausd the
calibration nut, with the wrench, te a diad nadrcation
of 65 degrees. This will raise the ralibratim by 20
degrees,

3. Repeat step 1 to check your adjusfuent, 1t m
find the setpoint still off, repeat step &.

T675B*

These controllers are calibrated su that the dial
setting 1s the point at which the switch contacts hreak
on a temperature fall, Measure the tempserature at
the bulb. Rotate the dial clockwise from the pctiom
of the scale to simulate a temperature fall until the
switch contacts break. Note the dial reading.
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i oie- the dial as follows

1. Assume that the setpoint onthe dialis70 degrees,
but whmle moving the dial the controlled equipment
comes on at 50 degrees —-this means the controller 1s
off calihiation by 20 degrees. You must increase the
ealibrqtien by 20 degrees,

%, Sup the fingers of the calibration wrench (part
smmber 801534) 1nto the slots of the dial. Rotate the
dral until the fingers of the wrench drop into the slots
of the calhibration nut under the dial. Note this point
by observing the temperature indication on the dial.
Assume this point 15 45 degrees. You want to raise
the calibration by 20 degrees, turn the dial and the
cahibration nat, with the wrench, to a dial indication
cf 65 degrees, This will raise the calibration by 20
depiees.

3. 'To check the calibration, reset the switch by
pushing the iecet button. Rotate the dial until the
svatch breaks., Wote the reading and compare with
the teiaperatuce at the bulb. Readjust the dial, if
ne cessary, until the bulb temperature and the dial
reading cor cespond,

T84 .

ileve contiollers are calibrated so that the adjust-
able (left hand switch) breaks on a temperature fall.
This pemt represents the dial setting. Rotate the dial
clockwise from the bottom of the scale, to simulate a
tewmperature fall, until the left hand switch breaks.
Note the dial reading. Continue rotating the dial until
the s1ght hand switch breaks, The difference between
the two readingsindicatesthe switch differential. The
adjustable switch must hreak at a higher reading than
the right hand switch.

Adjust the differential, 1if necessary, by turning the
adjustment screw (visible through the rear of the
frame). Changing the differential setting may change
the calibration,

Measure the temperature at the bulb, Rotate the
dial clockwise, from the bottom of the scale, to
simulate a temperature fall, until the contacts of the
left hand switch break. Note the readmg.

Calibrate ine dial as follows:

1, Assume that the setpointonthe dial1s70 degrees,
but while moving the cdial the controlled equipment
comes on at 50 degrees—this means the controller is
off cabibration by 20 degrees. You must increase the
calibraton by 20 degrees,

2. Sup the fingers of the calibration wrench (part
namber 801534) into the slots of the dial, Rotate the
cial until the fingers of the wrench drop into the slots
of the calibration nut under the dial. Note this point
by chserving the temperature indication on the dial.
Ay cume this pant 15 45 degrees. You want to raise
the cahbration by 20 degrees; turn the dial and the
calitnaton nut, with the wrench, to a dial indication
of 65 degrees, This will raise the calibration by 20
18 $rer o,

3. Repeat step 1 to check your adjustment. If you
fiud the Setpomt si11l off, repeat step 2.

TolxL

‘The 16:66 15 carefully calibrated at the time of
tenetacture aud will maintain adjustment for years of
aurina] semiace.  Poor control can be the result of
awany factoirs, and field re-calibration is not recom-
ineuded  ’lo verify calibration, compare temperature
3 U, »1th an accurate thermometer.

—_—



TO CHECK CALIBRATION

1. Determine the outdoor-air temperatire as ac-
curately as possible at the location of the outdoor hulh,
Subtract this temperature from 70 ™ (the calibrat-on
reference point of the T678B)to find the DIFFEPENCE
TEMPERATURE.

2. Multiply the DIFFERENCE TEMPERATURE by
the RESET FACTOR (see table below) to find the
amount of shift, or ""reset", 1n the control point

Reset Ratio Reset-ratio Factor
1tol 1.0
1to112 1.5

112to 1 0. 667

3. Determine the temperature of the heating medium
at the indoor bulb and subtract the amount of the con-
trol point reset (Step 2) to find the THEORETICAL
SETPOINT.

4. Adjust the actual setpoint (on the scale of the
T678B) to the THEORETICAL SETPOINT.

NOTE—Check the outdoor-air and heating medium

temperatures to make certainthat they have

not changed from the readingsused to make

the above computations Calibration check

must be carried out with reasonable speed

On models of the T678B having an adjustable dif-

ferential between stages, the right hand switch will

break R to B as the temperature rises to the THFT.O-
RETICAL SET™'NT (coolingapplication) Or otem-
perature fall, the SETDPOINT shifts Models of {he
T678R, with a f'xe1 mterstage ¢iferential brepk P
to W (male R to B) of the left hand switch on ¢ tem—
perature fall to the THEORETICAT, SETPOINT

5. TO CALIBRATE

a. Find the differencebetween the actual operoting
point and the THEORETICAJ, SETTOINT by turning
the dial of the controller witha screwdriver while ch-
serving the controlled equipment For example, as-
sume that the THEORETICAL SETPOINT 1s 70 deo-
grees, but while moving the dial the confrolled cawip~
ment comes on at 50 degrees—this means the control
18 off calibration by 20 degrees. You must increcee
the calibration by 20 degrees.

b. Shp the fingers of the calibration wrench (p-rt
number 801534) into the slots of the cial. Rotate the
dial unt:l the fingers of the wrench drop into the s'o*s
of the calibration nut under the dial. Note this phint
by observing the temperature indication on th~ din?
Assume this point 1s 45 degrees, You want tn raice
the calibration by 20 degrees, turn both the dial ard
the calibration nut, with the wrench, to a dial md--
cation of 65 degrees. This will raise the cal'hrotirn
by 20 degrees

c. To check youradjustment, repeat step a. If youn
findthe THEORETICAL SETPOINT and the actual sct-
point still off, repeat stepb

PARTS LIST:

NOTE Four digit numbers lhisted 1n MODELS column indicate complete Ordering Specification Numher
EXAMPLE T675A1003 Number 1n parentheses indicates quantity of parts used

PARTS LIST FOR FIG. 1

KEY | PART NO DESCRIPTION MOz,
: TCTEA |5 CoA

1 108109AACA ELEMENT ASSEMBLY (0 to 100°F, -15 to 35°C, 5' copper) 1009 1ean
1011 | 170
1189 1477
1284
1508
1514

1 108109AACB ELEMENT ASSEMBLY (80 to 180°F, 30 to 80°C, 5' copper) 165° 1049
1201 11¢7
1326

1 108109AACC ELEMENT ASSEMBLY (160 to 260°F, 75 to 125°C,5' copper) 1004 | 1080
1243 1221
1324
1532

1 108109AECF ELEMENT ASSEMBLY (55 to 175°F, 15 to 75°C, 5' copper) 1417 13572
14583 1395
1466 1445
1510

1 108109ACCA ELEMENT ASSEMBLY (0 to 100°F, -15 to 35°C, 20'copper) 1029 1015
1136 11€3
1177
1292

1 108109ACCB ELEMENT ASSEMBLY (80 to 180°F, 30 to 80°C, 20' copper) 1060 | 1056
1219 1205

1 108109ACCC ELEMENT ASSEMBLY (160 to 260°F, 75 to 125°C, 20' copper) 1102 1098
1250 1247

Parts list for Fig 1 continued on page 4
75 T6-5102



PARTS LIST FOR FIG 1 CONTINUED

KEY PART NO. DESCRIPTION MODEL
TB75A | T678A

1 108109AGCF ELEMENT ASSEMBLY (55 to 175°F, 15 to 75°C, 20' copper) 1425 | 1361
1474 | 1403

1524
1 108109ACLA ELEMENT ASSEMBLY (0 to 100°F, -15 to 35°C, 20'stainless 1045 1031
steel) 1151 } 1189

1193

1318
1 108109ACLB ELEMENT ASSEMBLY (80 to 180°F, 30 to 80°C, 20'stain- 1086 1072
less steel) 1235 1221
1 108109ACLC ELEMENT ASSEMBLY (160 to 260°F, 75 to 125°C, 20' 1128 1114
stainless steel) 1276 | 1262

Parts list for Fig 1 continued on page 5
180967 SCREW #8-32+5/16" —bind hd

117570A MONOGRAM

+1117565A DIAL ASSY
117565 SCREW
117564 SCREW, Tip
( 105164ACG DIAL

117573 COVER

119015 INSERT (T678A only)

117575 INSERT (Adjustable
differential models)

117942 INSERT (Fixed
differential models)

\ 800807 PLATE, Angle

J | 180264C SCREW-
/ #6-32x3/16"-rd hd
pd @

103745 GUIDE/&/ /ﬁ/ 103751 SPRING
éy/lo:ms COLLAR

180960H SCREW-#4-40x12"-flat hd

112961 KNOB
17569D SCREW (2) 105563 SPRING Friction

‘/ 107001 SCREW i 120094 NUT Calibration
(Used on T678A -
1270 only) +1800874A MAIN LEVER ASSY

/‘ \ 107239 PIN

107676 LEVER

119018A ADJUSTING
SCREW ASSEMBLY

107346 SADDLE

° 119019 SWITCH (2)
r/) (Used on T678A only)
P

113016 FRAME
(Omit on T678A1270)
106834 FRAME
(T678A1270 only)

-7

180264C SCREW-#6-32x3/16 '-rd hd (2)

e
<
2 o
110943 STUD (2) 1 7056 RIVET (2)
0 4 L
\ P 180264BB SCREW- #6-32x1 5/8"-rd hd (2)

106836 CASE

4
180264C SCREW-#6-321316 -rd hd '2)

A Coat the screw to pad and pad to diaphram sarfices
with 802771 GREASE, Multipurpose

tStandard parts (screws, washers, e.ectrical components, et ) should be obttined locallv when possible Com-

ponent values are subject to change without aotice Always use exact replacement parts when making repairs

ttBecause the component parts of this assembly are staked or recuire a special assembly process, 1t 1s recom-
mended that a complete replacement assemblv be ordered

NOTE For information on seperable wells pressure fittings 75-5193
and bulb holders see Data Sheet 90-0559

Fig 1—TG75A and T678A Temperature Controllers
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PARTS LIST FOR FIG. 1 CONTINUED
MODEL
KEY PART NO. DESCRIPTION T675A | T678A.
1 108109AGLF ELEMENT ASSEMBLY (55 to 175°F, 15 to 75°C, 20 stain- 1441 | 1387
less steel) 1490 | 1429
1 108109AALA ELEMENT ASSEMBLY (0 to 100°F, -15 to 35°C, 5' 1270
stainless steel)
1 108109ACMA ELEMENT ASSEMBLY (0 to 100°F, -15 to 35°C, 20' monel) 1037 1023
1144 1171
1185
1300
1 108109ACMB ELEMENT ASSEMBLY (80 to 180°F, 30 to 80°C, 20' monel) 1078 1064
1227 1213
1 108109ACMC ELEMENT ASSEMBLY (160 to 260°F, 75 to 125°C, 20' 1110 1106
monel) 1268 | 1254
1 108109AGMF ELEMENT ASSEMBLY (55 to 175°F, 15 to75°C, 20" monel) 1433 1379
1482 1411
2 800806A tfFRAME ASSEMBLY 1011
80264AF fSCREW-#6-32x1"-rd hd (2) 1136
117565A tSCREW ASSEMBLY 1144
105563 SPRING, Friction (As needed) 1151
1179317 NUT 1284
801032 SPRING 1292
110560 BARRIER 1300
111175 SWITCH 1318
27544 NUT, Hex (2) 1326
800806 FRAME 1334
801033 LEVER, Reverse 1458
125612 PIN 1516
117568 PLATE 1524
110556 COLLAR
2 800806B +1FRAME ASSEMBLY 1003
117572 SWITCH 1029
117565A f1SCREW ASSEMBLY 1037
1179317 NUT 1045
800806 FRAME 1052
80264AF tSCREW-#6-32x1""rd hd (2) 1060
105563 SPRING, Friction (As needed) 1078
801032 SPRING 1086
110560 BARRIER 1094
27544 NUT, Hex (2) 1102
801033 LEVER, Reverse 1110
125612 PIN 1128
117568 PLATE 1508
110556 COLLAR 1532
2 800806C t1FRAME ASSEMBLY 1169
801702 SWITCH 1177
117565A ttSCREW ASSEMBLY 1185
117937 NUT 1193
800806 FRAME 1201
80264AF {SCREW-#6-32x1"-rd hd (2) 1219
105563 SPRING, Friction (As needed) 1227
801032 SPRING 1235
110560 BARRIER 1243
27544 NUT, Hex (2) 1250
801033 LEVER, Reverse 1268
125612 PIN 1276
117568 PLATE
110556 COLLAR
Parts list for Fi1g. 1 continued on page 6
75-5193
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PARTS LIST FOR FIG

1 CONTINUFD

a MODEL
KEY PART NO DESCRIPTION T675A | T6T8A
2 800806D 1fFRAME ASSEMBLY 1417
802593 SWITCH 1425
117565A 1TSCREW ASSEMBLY 1433
117937 NUT 1441
800806 FRAME 1540
80264AF tSCREW-#6-32x%1"-rd hd (2)
105563 SPRING, Friction (As needed)
801032 SPRING
110560 BARRIER
27544 NUT, Hex (2)
801033 LEVER, Reverse
125612 PIN
117568 PLATE
110556 COLLAR
2 800806E tfFRAME ASSEMBLY 1466
802594 SWITCH 1474
117565A TTSCREW ASSEMBLY 1482
117937 NUT 1490
800806 FRAME
80264AF tSCREW-#6-32x1""-rd hd (2)
105563 SPRING, Friction (As needed)
801033 LEVER, Reverse
125612 PIN
117568 PLATE
217544(2) NUT, Hex
110556 COLLAR
801032 SPRING
110560 BARPIFR
3 109070A SCALEPLATE (0 to 100°F) 1003
1011
1029
1037
1045
1136
1144
1151
1508
1516
3 109C70B SCALEPLATE (80 to 180°F) 1052
1060
1078
1086
1326
3 109070C SCALEPLATE (160 to 260°F) 1094
1102
1110
1128
13234
1532
3 109070D SCALEPLATE (15 to 35°C) 1169
1177
1185
1193
1284
1292
1300
1318
3 109070E SCALEPIATE (30 to 80°C) 1201
1219
1227
1235

Parts list for Fig 1 continued on page 7

[nd
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PARTS LIST FOR FIG. 1 CONTINUED

KEY PART NO.

DESCRIPTION

3 109070F

3 109070H

3 109070J

4 109076A

4 109076B

4 109076C

4 109076D

4 109076E

4 109076 F

4 109076G

4 109076H

SCALEPLATE (-75 to 125°C)

SCALEPLATE (55 to 175°F)

SCALEPLATE (15 to 75°C)

SCALEPLATE (0 to 100°F)

SCALEPLATE (80 to 180°F)

SCALEPLATE (160 to 260°F)

SCALEPLATE (-15 to 35°C)

SCALEPLATE (30 to 80°C)

SCALEPLATE (75 to 125°C)

SCALEPLATE (55 to 175°F)

SCALEPLATE (15 to 75°C)

1080
1098
1106
1114

1155
1163
1171
1189

1197
1205
1213
1221

1239
1247
1254
1262

1353
1361
1379
1387
1445

1395
1403
1411
1429

1007
1015
1023
1031
1270
1437

1049
1056
1064
1072

107324A
- 4074BR
80703

105900

ACCESSORIES
BULB HOLDER

ENVELOPE ASSEMBLY
SCREW-Sheet metal

CLAMP, 'T' plate

1508
1532
1540

All

Models

NOTE For information on separable wells, pressure fittings, and bulb holders see Data Sheet 90-0559.

tStandard parts (screws, washers, electrical components, etc ) should be obtained locally when possible. Com-
ponent values are subject to change without notice Always use exact replacement parts when making repairs,

ttBecause the component parts of this assembly are staked or require a special assembly process, it 1s recom-
mended that a complete replacement assembly be ordered

79
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1190074 VO™ OCRAM ~ o 41967 SCRFW- #8-32x5/16""-bind hd

+1801606A COVER ASSEMBLY

801606 COVER
801356A INSULATOR, Printed
112768 WASHER

q/'r80844c SCREW-#3-48x3/16 -bind hd
7913 WASH Pl
e ER, Plain

&,‘/105514 LOCK, Scale

T1801607A SCREW ASSEMBLY

801607 SCREW
801609A DIAL
117564 SCREW, Tip

801611 PLATE, Angle 80264C SCREW- #6-32x3/16"-rd hd
/;).-—T W X3/ r

/l
\'ﬂh/ g/lornsl SPRING

105563 SPRING, Friction

103745 GUIDE

801610 NUT, Calibration

+1800873A MAIN LEVER ASSEMBLY
107501 LEVER
107239 PIN, Pivot

801361 SWITCH

?
[«

%

103752 SPACER (2) @jf

/& P

7056 RIVET (2)

103737 FRAME

180264AF SCREW-#6-32x 1''-rd hd (2! 117563 PAD

/iE\|
5
S

181264C SCREW-#6-32x3/16"-rd hd (2)

110943 STUD (2)

108109ABCA ELEMENT (30 to 50°F)

106836 CASE

75-5193 180264C SCREW-#6-32x3/16""-rd hd (2)

tStandard parts (screws, washers, electrical components ctc )should be obtained locally when possible Com-

ponent values are subject to change without noticc Always vse exact replacemer* parts when making repairs

ttBecause the component parts of this assemblv are stakedor require a specinl assembly process, 1t 1s recom-
mended that a complete replacement assembly be ordered

NOTE For information on separable wells pressure fittings
and bulb holders see Data Sheet 90-0559

Fig 2—T675B Temperature Controllel
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119003A MONOGRAM +80967 SCREW-#8-32x5/16"-bind hd

13817 RIVET 103739 COVER

+1803891A SCREW ASSEMBLY
803891 SCREW
803824 DIAL
117564 SCREW, Tip

804083 INSERT

800807 PLATE, ANGLE

z ; _#-—180264C SCREW-#6-32x3/16'"'-rd
103745 GUIDE

~
2_103751 SPRING

105563 SPRING, Friction (2) 103743 COLLAR

119018A SCREW, Adjusting
(omit on T678B 1006, 1030) g/sossso NUT, Calibration
107001 SCREW (Used on T678B1005 1030 only) 1180087T4A MAIN LEVER ASSEMBLY
107239 PIN, Pivot
107676 LEVER

107346 SADDLE

180264BB SCREW-#6-32x1 58"-rd hd (2) N 119016 FRAME
\ ‘ 106834 FRAME (used on T678B 1008, 1030 only)

+1803818A ELEMENT ASSEMBLY (Used on T678B1030)
803818B ELEMENT ASSEMBLY (Used on T678B1014)
803818C ELEMENT ASSEMBLY (Used on T676B1022)
803818D ELEMENT ASSEMBLY (Used on T678B1006)

117563 PAD
7056 RIVET (2)

__— 110943 STUD (2)

180264C SCREW -#6-32x3/16"-rd hd (2)

803895 CASE

755193 +80264C SCREW -#6-32x3/16"-rd M (2)

tStandard parts (screws, washers, electrical components, ete ) should be obtnined locally when possible Com-

ponent values are subject to change without notice Always use exact replacement parts when making repairs

t1Because the component parts of this assembly are staked or require a special assembly process, 1t is recom-
mended that a complete replacement assembly be ordered

NOTE For information on separable wells, pressure fittings
and bulb holders see Data Sheet 90-0559

Fig 3—T678B Temperature Controller

rien
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180844C SCRFW —#8-32%5/16""-bind hd

7913 WASHFR Plain
¢

é“j’z\v/ 105514 1 OCK, Scale

t1801607B SCREW ASSEMBLY

R 801607 SCREW
- 8023?5A  DIAL
117564 SCREW, Tip

800807 PLATE, Angle

X
° 180264C SCREW-#6-32x3/16""-rd hd (2)
103745 GUIDE

~

!
-~ g’/ 103751 SPRING, Compression
WIOSM.’S COLLAR

105563 <PRING, Friction l 801610 NUT Calibration
\%/
+1800874A MAIN LEVER ASSEMBLY

107001 SCREW - 107239 PIN, Pivot
\G 107676 LEVER

802321 INSERT

107346 SADDLE

106834 FRAME

117563 PAD

107940 BRACKET
t80264C SCREW-#6-32x316 -rd hd (2)

+80264N SCRFW-#6-32x14 -rd hd (2} 75-5193

tStandard parts (screws, washers, electrical component. «tc )should be obtained locally when possible  Com-

ponent values are subject to change without notice Alwav s use exact replacement parts when making repairs

ttBecause the component parts of this assembly are strked or require a special assembly process, 1t 1s recom-
mended that a complete replacement assemblv be orcdered

NOTF For information on seperahle wells pressur> f ¢t
and bulb holders see Dath Sheet 90-0559

Fig 4-—T478A Temperature Controller
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ORDERING INFORMATION

Please order by Part No and Description Also, give complete Order Specification
number of the temperature controller The number 1s stamped on case. If may be
necessary to return the entire device to our factory for complete repair and recondi-
tioning In the U.S., orders should be mailed to Honeywell Inc , 1885 Douglas Drive,
Minneapolis, Minnesota 55422 Direct all inquiries on orders to this same address.
(In Canada, direct all orders and inquiries to Honeywell Controls Limited, Vanderhoof
Avenue, Leaside, Toronto 17, Ontario ) For prices or further information, contact
your nearest Honeywell Branch Office

Mechanical devices must be sevviced periodically if they are expected to give continued satis-
Jfactory performance, and controls are not an exception How accurate and how troublefree your
control system will be in the years to come depends lai gely on the maintenance given it. For
best results, all devices in your system should be serviced at one time

Time and trouble can be saved by arranging with Honeywell for a mamntenance agreement which
will guarantee expert, economical care, and insure maximum life and efficiency from your
system

€5 HONEYWELL - Minneapohs, Minnesata 55408 - Toronto 17, Ontario
]3
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Honeywell

V5011A-E & V5013A-E
VALVE BODIES

GENERAL

The V5011A-E is a single seated, two-way, straight
through valve that provides proportional control of steam,
liquids, air or other noncombustible gases in HVAC
systems requiring tight shut-off.

The V5013 valve provides proportional or two-position
control of hot or cold water in heating or cooling sys-
tems. Use the V5013A, B and D for mixing service to
direct flow from one of two inlets to a common outlet.
Use the V5013C and E for diverting service to direct
flow from a common inlet to one of two outlets.

NOTE: Mixing and diverting valves cannot be inter-
changed.

NORMALLY OPEN NORMALLY CLOSED 29

Fig. 1. V5011 Typical Operation.

Rev. 2-78 — LT YK

JR.W Commercial Div.
85



MIXING VALVE DIVERTING VALVE

TO
10
TR
CON :LLER CONTROLLER
" 4,

R f——Lﬁ

—_ __
E%?LNER.; :; TO 10
A AB
0AD
BYPASS |\ our b HCEC;TLWGQO-UT ﬁswpu
B IN
’ ] B ouT [
FRoM  STEM UP TO INCREASE & STEM UP TO INCREASE
HOT WATER HEATING WATER TO HEATING AMOUNT OfF
8128 BOILER TEMPERATURE BYPASS HEATING WATER
8127
Fig 2 V5013 Typical Operation
Table 1 Valve Identification and Cv Ratings
Stem Stem
Size End Travel Dia
Valve (In) Connection Cv (In)) (In)
Iy
I 1/2 04,063,10,16,25,4.0
3/4 63
V5011C I 10 1/4
1-1/4 Screwed 16
V5011A l 11)2 75 3/4
2 40
2-1/2 63 3/8
v 3 100
t 2-1/2 63
3 100
V5011A & D T 4 Flanged 160 1-1/2 1/2
VS5011B & E 5 250
¢ 6 360
1/2 25,40
3/4 63
1 10 1/4
V35013A 1-1/4 Screwed 16 3/4
l 1-1/2 25
2 40
2-1/2 63 3/8
3 100
V5013B,C, D & E 4 Flanged 160 I-1/2
5 250 12
6 360
8 600 2

77-5613 86



MAINTENANCE

Refer to the specific Service Data shect covering the
operator for maintenance instructions

CLEANING

Remove all dirt and grease accumulation around
the packing nut and stem

LEAKAGE INSPECTION

ALL BODY TYPES -Inspect top of packing nut
around stem Repack if leakage exists

FLANGED BODY TYPES--Inspect adapter flange
gasket and body plug Tighten bolts and/or body plug

REPAIR

Recommended Tools and Matenals

WRENCH - 1/8 1n Hex - For Stem Button and Set
Screw

WRENCH - Seat removal of screwed type V5011

1/21in NPT -- Std 7/8 in thin wall socket

3/4 . NPT Std 1 in thin wall socket
1 in NPT - Std 1-1/8 1n thin wall socket with

O D turned downto 149 m

1-1/4 1n NPT — Std 1-3/8 1n thin wall socket
1-1/2 1 NPT - Std 1-5/8 1n thin wall socket
2 in NPT - 947  (Commercial Division
2-1/21n NPT — 948 Warehouse Catalog
3 m NPT 949 Numbers)

PLASTI-LUBE NO 2 - Lubncant for stem and packing
311057 -2 0z tube

TRICHLORETHYLENE Solvent for removal of dirt
or grease Obtain locally

CAUTION Speaal care should be exercised i the use
of solvents Avoid prolonged mhalation
and/or contact with the skin  Careless
handling can result in permanent damage to
the respiratory system or skin tissue

If leakage occurs after several years of operation, 1t 15
recommended to completely rebuild the valve, replacing
all parts subject to wear This normally includes packing,
stem, disc, internal springs, seats or seat rings, O-rings,
and gaskets as applicable to the valve being rebuilt (See
parts lists for part numbers and repair kit numbers)
However, any valve with a stem that 1s still 1n good con-
dition may be repacked without further repair It 1s
possible to repack the valve without removing the bonnet
but use great care not to damage the valve stem or leakage
may still occur after the new packing 1s installed

TO REPACK ONLY

Follow disassembly procedure through Step 3 Replace
packing wafers, follower and spring Use packing and
quantity shown in parts list Use a small amount of
lubricant and thread packings very carefully over stem
with concave side up for 150 pst packing and convex

87

STEM BUTTON
LOCKING SETSCREW

(2)STEM BUTTON \

PACKING GLAND 7, STEM 8 DISC
OR NUT 9'HOLDER ASSEMBLY
CPACKING
(5)PACKING FOLLOWER 7
%
() PACKING SPRING S 3 @?5@%&1{2&)

(\) BONNET

® eoov/

M‘I’HROTTLING
PLUG

5648

Fig 3 Cutaway of Typical V5011A Screwed Type Body

side up for 250 psi packing Reinstall packing gland by
pushing down to compress spring until threads engage,
tighten until snug, be certain the valve stem moves up
and down, reinstall button, stem extenston (1f applicable)
and operator

Table 2 Repack Kits

Stem
Size Low Pressure High Pressure
1/4 14003294-001 14002920001
3/8 14003295-001 14002920002
1/2 14003296-001 |  ---eee-----
TO REBUILD

Follow disassembly procedure as apphicable Replace
all parts subject to wear and damage Reassemble 1n
reverse order of disassembly, using new parts

77-5613



CAUTION

Do not tighten nuts and capscrews beyond recom-
mended torque (see Table 3)

Use pipe sealing compound or tape on bonnet threads and
screwed piping connections Restore steam or hot water
pressure to test for leaks before remnstalling operator
Remember that pressure forces the valve open durmng
testing Reinstall the operator and check operation to be
certain valve closes completely against normal operating
pressure

Table 3 Bonnet Torque Down Value
for Nuts and Capscrews

Steel and Alloy Steel Bodies
Studs (B-7 and B-16) and Nuts

L%

Recommended

Stud Size Torque, Lbs-Ft
7/16 - 14 UNC 40- 50
1/2 - 13 UNC 50- 60
9/16 - 12 UNC 70- 80
5/8 - 11 UNC 100-120
3/4 - 10 UNC 175-210
7/8 - 9 UNC 275-320
1 - 8 UNC 460 - S00
1-1/8 - 8 UNC 525-600

Cast Iron and Bronze Bodies - Capscrews

Recommended

Screw Size Torque, Lbs-Ft
7/16 14 UNC 15- 25
1/2 - 13 UNC 20- 40
9/16- 12 UNC s0- 70
5/8 - 11 UNC 70 - 100
3/4 - 10 UNC 120-170

NOTLE Run down 4ll bonnet nuts and capscrews until
finger tight, then proceed to torque down evenly
using a reduced torque and spacing successne
tightening at 180 degrecs then 90 degrees cte
until the bonnet raised tace contocts the body
on all sides Then apply the toraue as spectfied
above

DISASSEMBLY

I Relieve stcam or water pressure trom packing gland
and remove valve operator

2 Hold stem by mserting 1/16 1 cia rod or nail m hole
nedar top or hold with wrench on flats near top

77-5613 88

5 i - 1 <
PACKING : reos
SPRING/%fq* - } b 461\\\
B \ o dag

Unscrew button Do not tamper with top locking set
screw 1n button  Also remove stem extension 1f one
had to be used to adapt valve to operator (See Table
2 and hig 8 to obtam proper bonnet face-to-button
dimension 1f set screw was removed )

Remove packing gland, old packing wafers, follower
and spring

4 Remove stem and plug assembly

a Screwed Body Valves (V5011A and C)—Unscrew
the bonnet and the stem and plug assembly can
then be lifted out (Fig 3)

b Screwed Bodv Three-Way Valves (VS013A)-—
Unscrew the lower port from body to remove stem
and plug This requires removing valve from line
(fig 4

\SEj SCREW
%%/aunou STEM
STEM THROTTLING
PACKING s
GLAND~—__ {V‘ f/ \ :DLU/G
PACKING rf1 BONNET STEM
g i?/ A SUPPORT
PACKING
FOLLOWER /

e 1

\ STEM
v 1a\Ng) ) support

L
5 ﬁ\/& ;

QU ez r W] Y\%, ] SPRING
: ) , . ,L
G

r:-v:fx I
£ - ?~ ] 1 ~= PLU "0"RING
3
1\‘ j E’Ez-?R PLUG DETAIL
INLET, |
LOWER 13- LOWER
SEAT—% SEAT
N 5652

Fig 4 Cutaway ot Typieal V5013 Screwed Type Body

o Direct Acting Flanged Valves (V5011A) - Remove
the bonnet together with the adapter flange that 1s
attached with mounting screws (Fig S) Lift out
the stem and plug assembly

d Reve.sse Acting Flanged Valves (V5011B) -Unscrew
the bonnet but the stem and plug assembly cannot
be removed until the adapter flange at the bottom
ol the valve 1s removed by unscrewing the mounting
screws (Fig 6)



B 5640

Fig 7 Cutaway of Typical V5013B and D Flanged
Type Mixing Valve Body

f Flanged Three-Way Valves (V5013B-E)-Detach
the bonnet by removing mounting screws Unscrew
the upper seat ring so the stem and plug assembly
can be lifted out The lower seat ring can then also

(¥)STEM BuTTON %) TOP LOCKING
\ SETSCREW
(DPackme [\SIDE LOCKING
SETSCREW
(D)PACKING  FOLLOWER IPACKNG GLAND
(OPackiNG  sPRING 1))BONNET
iB)STEM
10) ADAPTER FLANGE
(Hoisc
ADAPTER FLANGE 18)BOOY
Ourc SCREWS ®
(®casxer ' T)DISC HOLDER
r
N
[ 9 N /
- | i H - ——
) ! '
=1
%
4
FPIN
LOCKNUT
]
7 [
7
@SE‘T RING \ WHTHROTTLING PLUG
W)BOOY PLUG
5649
Fig § Cutaway of Typical V5011A and D Flanged
g

Type Body

Fig 6 Cutaway of Typical V5S011B and E Body

e Old Three-Way Flanged Valves (V5013A)-The
bonnet may be removed with the valve 1n line but
the stem and plug assembly cannot be removed
until the flange bolts are removed from both side
ports and the bottom flange and the lower seat
ring 1s detached from valve body by removing the
mounting bolts (Fig 7)

89

be removed through the bonnet opening (Fig 8)

STEM V5013C
T~ DIVERTING
PLUG
R DETAIL
(" r B A —_—
DIVERTING )
PLUG || «—0-RING
i
T
STEM BUTTON \1? 1 ol
SET , |
SREW— o " j ' «—O-RING
STEM . o I~
- LOWER
GLAND TapT A
RING
géCK'NG\" PACKING
PACKING SPRING
Efﬁ',?ég ri |77 PACKING WASHER
O-RING —— ‘ ﬂ‘ MOUNTING BOLTS
L BONNET
=L F~~FLANGE
’ ‘ - GASKET
i
7 ’ MIXING PLUG
4]W 4-—-——-[—0-RING
, \J - UPPER SEAT
i NG
- )
J (
0-RING
BODY—"
- LOWER SEAT  y¢q

Fig 8 Cutaway of Typical V5013C and D Flanged

Type Body and V5013C Diverting Plug

77-5613



5 Disassemble stem and plug assembly

a Screwed Valves with Discs (V5011A and C)
Unscrew throttling plug from stem assembly to
remove disc and disc spring The disc may have to
be pried out of the disc holder with a screw dnver
Valves that are 1-1/2 in or larger have separate
stems and disc holders Smaller valves have a staked
stem and disc holder assembly (Fig 9)

’ STEM ; STEM
STEM & DISC s ; .
hOLDER ASSEMBLY SPRING (2) ASSEMBL

(2 DISC X STEM
RETAINER
¢ , DISC
FLAT HOLDER
" SPRNG v : ’f 7 DISC
N
THROTTLING THROTTUI | FLAT
" pLus o e SPRING
1-1/4 IN AND SMALLER I-1/2 TO 3IN 8126

Fig 9 Disc Holder Assembhes Used in V5011A Screwed
Type Body

b Screwed Valves with Metal-to-Metal Seats (V5011A
and C)-The stem and plug assembly cannot be
disassembled

¢ Screwed Three-Way Valves (V5013A) -Remove the
lower plug and O-ring from throttling plug with
screwdriver thereby releasing stem support and

stem support spring To reassemble, tighten lower
plug against support and back off 1/4 turn

d Flanged Valves (V5011)—Remove the disc holder
nut to release disc holder and disc Detach the
stem by removing pin

e Flanged Three-Way Valves (V5013)—On older
valves (V5013A) detach the stem from throttling
plug by removing pin On later models (V5013B-E)
the plug 1s attached to the threaded end of the
stem with a nut and washer

@
STEM

EXTENSION i

DIMENSION &' WITH
VALVE CLOSED
(REFER TO TABLE)

BONNET FACE

b

5654

Fig 10 Method of Deternuning Proper Stem Button
Adjustment with or without Stem Extension
Refe1 to Table 4

77-5613

Table 4
Dimension ‘A Dimension “*B”’
Stem Travel| W/0 Stem Extension with Stem Extension
Valve Size or Lift’ V5011* V5013%* V5011* [V5013**
1/2 thru 3 1n 3/4m  13-1/2m 3-1/2mn S5-1/4m 51/41n
(19 mm){(89 mm) (89 mm) (133 mm)J (133 mm)
2-1/2 thru 3 n 3/4m 3-15/321mn 3-1/21n 5-1/4 1n
(19 mm) {(88 mm) (89 mm) (133 mm)
4 thtu6m ] 1 1/21n 5-1/4 m 5-1/4 79/16 in_| 799/16 1n
(38 mm) (133 mm) (133 mm) { (179 mm}| (179 mm)

*Dimension measured with valve closed (Stein down on VS011A B C, D and

E,Stemup on V5011B)

**Dimension measured with plug against fower seat (VSO13A)

It 1s possible to convert standard VS01TA & B or VSO13A-C valves into tugh
pressure (250 1b ) valves for use in liot or cold water svstems only

Use Bag Assembly 14002920-001 (rubber packing) tor V5011 or V5013 1/2
to 1-1/4 i valves with 174 stems Use Bag Assembly 14002920-002 (teflon
packing) on V5011 or V5013 1-1/2 to 3 m valves with 3/81n stems

Refer to imstiuctions packed with the Bag Assembly (Form 95 7212)

90



V5011 A & C Screwed Body 1/2" to 1-1/4" Composition Disc

G Set Screw | 1/4-28x 1/41n Socket Hd
.é:é‘ Button 310503
3/4 " Travel (19 mm)

Valve Size 1/2” 3/4” 17 1-1/4”

Packing Gland 310509 = . » 310509
@ 2/ Packing*f 36|, ' 1310023
@ (3) 1 (3)
@ I Follower*} 310506 | ———>1310506
Follower Spring*t | 310498 = : 310498
/Bonnet 311080 [311080([311081{310691
= Repack Kit 14003 294-001

*Repack Kits include these parts and lubricant
tReparr Kits include these parts and lubricant

C 40 63 ‘ 10 { 16 25 40 63 10 16

Repur Kt 14002093 0] -——— - - - - = —_— 14002695 001 14003109 001

!
N -

et
Stem & i STH Ao e e s e HTTO9RA 311094A | 311094A | 311095A
™~
Holder Assumbly l
Dise | h ) T
»S 200k (09 Oy s 1093 - 313094 313095 313095 313096
1S 275K (46 1,50 | 1102 e e e 5| R102 313103 113103 313104

&) 27S42SE (1 M00y] 2 1h07s 311078 13079 | 313079 [ 313080
& 4 ;
=" —— Dne Spring T S — e — — 111099 110554 | 310554 | 311098
_ - 4
Plug VSOT1A VTS | R 14000~ 11 001 1 14000 TN 00T | 14000530 001 | 1300008 001 | 311087 | 311088 [ 311091
Plug Vsol1( None 14000525 001 | 130005 2 0t 1 000521 001 [ 14000524 001 | 14000525001 | 314533 114534 314535
Seat I
12 Vil V0SS - 10518 1105S
3 Valw 10530 110543 3110890
| Valve 110538 110537 | 311077
/ 1A Vil 310540 | 310539 | 311078
==

fRepair Kits include these parts and lubricant

91 77-5613



VEQ11 A & C Screwed Rodies 1-1/2" to 3" Composition Disc

0
\ Set Screw 1/4 28 x 1/4 10 Socket Hd
—— Button 310503
Y Cv 10 16 | 25 | 40 | 63 | 100 | 63 100
)
Extension 311851 - > 311851
— 8" Actuators l l I | I
1-1/2 in Travel
3/4 in Travel (19 mm) (38 mm)
@ " " s ”» Al Y
o | Valve Size 1720 | 20 2120 30 | 2120] 3
=1
@ Packing Gland 311431 | 1 311431 311977|311977
. N {
Packing*f 311432 311432
) ) | | | g
T T 1
Follower *} 311430 = N l | > 311430
S T T T
Follower Spring*7 | 311565 |- . 1 | > 311565
Repack Kit 14003295-001 (Al
Bonnet 311022|311622]311640]311648] 312058] 312060
1172 thru 3 Composition Dis¢ Valves
11/2 Travel
/4 Travd (19 mm) (38 mm)
Cv 10 16 25 40 63 100 63 100
Stem Retainer Nut 311620 = X ! 5 311620
Stem Assembly- 3TI619A | ‘ T ‘ > 311619A | 311974A | 311974A
— _ il — 1
Valve Repair Kit N A NA T! 1003110001 | 14003111 00l N A N A N/A N/A
I
Stem Retatner Spring 31100 : 31100 311100 3100
(2) (2) (1) (1)
Disc Holder 311633 L3020 s 1148 ST STE74S) 11746 311745 311746
Discv
= 35 200F (0 93C) 313095 | 51309 215097 NIYICIN V5099 513100 | 313099 | 313100
@ 118 275F (46 135C) | 313 10R 313104, 313108 06 SEN107( 313108 313107 313108
== 2754751 (135 2460) [ 313079 J' S13080] + 1081 VTAON2 V13083 313083 | 313083 | 313084
Disc Spring SHOSSE D ap1oos] 311100 Va2 SU172s0301727 | 372s | 727
Plug VSOI1A SLTOSS | 511001 v 1ove NIRRT 11860[ 311861 | 311976 | 312067
Plug V<011C VS 14539] 3830 NER, VH4S38[ 214539
Plug Nut None l None | Nonc None None 311728 Nonc None
Seat [
1172 Vil SR8 | 3101 ] S 10542 I
2 Vv 312000 11201 SR
21/2 Vil 1720 SRR S11731 311731
3 Vil P SITRINEIT34 [ 311733 | 311734
1 ——
*Repack Kit mcludes these parts and lubricint
TReparr K1t includes these parts and lubricant
xi2t6
77-5613 92



V5011 A & C Screwed Body 1/2" to 1-1/2" Metal to Metal Seat

0
@\ Set Screw 1/4-28 x 1/4 v Socket Hd
@\ Button 310503

3/4 in Travel (19 mm)

d \ Valve Size 1/27 | 3/4” 1” 1-1/4” 1-1/2”

( Packing Gland 310509 [ . > 310509|311431

— —— Packing* 310623 1 310623311432

s 7 1o | e

. Follower* 310506 |+—— »| 310506]311430
Follower Spring* | 310498 ] > 310498|311565
Bonnet 311080|311080(311081]310691|311622
Repack Kit 14003294-001 14003295-001

*Repack Kit includes these parts and lubricant

Metal to Metal Seated Valves

NOTE If the STEM & PLUG ASSEMBLY or the SEAT requires
replacement 1t 1s recommended that both be replaced with the
lapped REPAIR ASSEMBLY to assure tight close-off

Plug & Seat
Repair Assy 40 63 10 16 2s 40 63 10 16 25
V501tC
1/2 311936E | 3119306A | 311936B | 311936 | 311936D | 311951A
3/4° THIV3IBA | 314298A | 311952A
F ’ 314299A | 319300A | 311953A
1174 3114301A | 314302A | 311954A
» 112

2 314303A | 314304A | 312055A

NOTE Repair parts for VSOITA Screwed valves (1°2 10 1 1 2in ) with metil to metal seats are no longer available It 1s recom-
rmended that the entirc valve be replaced with ¢ VSOTTCf defective

xi2l7

77-5613
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V5011 A & B Flanged Body 2-1/2" to 6" Composition Disc

L]
é 3/4m Travel (19 mm) 1 1/2 i Travel (38 mm)
L)
~ ﬂ Valve Size 2172 3 2172 3 4 s 6

t

0 Q Cv 63 100 63 100 160 250 360
Q Set Screw Socket Hd [« 285 1/4 . - - - [ I 428 x 1) e

}
312495 - 17312495 31249, _ B
c vons B Button 124 ' ——f 3124 12496 F—i {12300
Q @ Set Screw Es2x 310 >
vs0 1a © ()

@ (@) Extension 312466 and 3360 an i
g E 8 Actuator 311851 311851 ¥32x5/16 B It
’@) 13 Actuator Set Serewm Set Sorew

§ Packing Gland 111431 RAREX) 311977 1977 312497 [ A12497

Packing* 311432 311432 112498 EY RS U1 Y
t4) hH (5) (5)
t
< Follower* 311430 T 0 () 312499 W20 2y

Follower Spring* 311565 311565 312500 »12500
Bonnet 30040047 760 3004064, 760 | 30040636 760 00406406 7ol

Repack kit 14303295 001 : 14003295 001 14003296 001 4——{1 S00 90 001

//\/\ *Repack Kit includes these poirts and Jubricant

— Seat Rung ~0041027 760 | 30041028 760 | 30041027 760 | 30041028 760 | 30041029 760 | ~00~%47 100 0041041 1U0
- Stem 30731050 001 | 30731052001 | 300410220 30041221 30731054-001  [307+1056 001 | 307105% 001
= Pin Stop 0064584 322 | 30064584 322 | 30036953 30036953 30674008 001 »06 74005 001
@7} Throtthng Plug »0731049 001 | 30731051 001 | 30731049 001 | 30731051001 | 30731053 001 [307.1055001 | ~07+10~7 001
o Dise (All) 10041049 835 | 30041050 835 | 30041049 835 | 30041050 835 | 30041051 835 130041052 83~ | 500410~ s
Disc Holder 30041054 100 | 30041055 100 | 30041054 100 | 30041055 100 | 30041056 100 }>0041057 100 | 0041055 100
Disc Holder Nut 0048312 322 T 30048312322 | 30067750 322 »00677~0 22
Drop Pin {Rev Acting) ! 30041074 30031075 30041074
01d Style L
Stem Pin Old Style 300299) 1 ! 30029911 30036549 200 56 549
DA (1) RA (2)
Gasket 30046304 859 | 30046335 859 | 30041077 859 | 30041078 859 »0046360 859 [30040438 859 [ 10046541 S
Adaptes Flange 30746302 200 | 30041022 200 | 30041021 200 | 0041022 200 | 30041023 200 |+0046436 200 | 30046542 200
Flange Boits Hex Cap 1/213x1 1/4 l 213 x 114 | 91612x1 12 DR TUNIVANE I B
) 6) 4) (6) (0) (8) (8}
Body Plug 30041026 200 — - i — 0041026 200

NOTE Part numbers for the V501 1 A & B are the same however their stquence 1s ditferent Rufer 1o the exploded diggrims at lutt

xiai9



V5011 D & E Flanged 250 |b. Body 2-1/2" to 6"

&

3/4n Travel (19 mm)

11/2 m Travel (38 mm)

Valve Size 212 3 4" 5 6"
Cv 63 100 160 250 360
Set Screw Socket Head Sochket Head Cup Pt Socket | »| Cup Pt Socket
1426 x 14 1,4 28 x 1/4 1/4 28 x 3/4 1/4 28 x3/4"
e Button 30041088 107 | 30041088 107 | 30041089 235 |- » 30041089 235
% Set Screw 832x3'16
@ Packing Gland 30683374002 [ 30683374 002 | 30683135001 |- 30683135001
& \Relammg Ring 30682506 002 [ 30682506 002 | 30682506-003 e— »i 30682506003
% female Adapter 30683507 002 | 30685567002 | 30685567 003 | 30685567 003 | 30685567 003
Packing (3) 30685565 002 | 30685565 002 | 30685565-003 | 30685565003
\ Follower 30041086 107 | 30041086 107 | 30041087 107 30041087 107
(2) " )
Follower Spring 30041084 218 | 30041084 218 | 30041085 218 |- 30041085 218
O Ring 30655340 026 | 30685440 026 | 30685540 025 | 30685440 025
Bonnet 30040647 760 | 30040647 760 | 30040646 760 —{ 30040646 760
>
oA o ﬂ Seat Ring 30041027 760 | ~0041028 760 | 30041029 760 None None
Stem D A 30731050 001 | ~0731052 001 | 30683263 001 (30683263 002 | 30683263-003
,T] \ Stem R A None None 30731054 001 (30731056 001 | 30731058 001
PinStop (DA &R A ) | 30004583 316 | 30064583 316 | 30674008 001 | 30674008 001
\ Shart 30731049001 | 30731051 001 | 30731053001 [30731055 001 | 30731057-001
Disc 30041049 835 | 20041050 835 | 30041051 835 30041052 835 | 30041053 835
(352756 (0 100C)
@) Disc Holder 30041054 100 | 20041055 100 | 30041056 100 |30041057 100 | 30041058 100
Disc Holder Nut 30043812322 | 30043812322 | 30067756 322 | »! 30067756 322

Gasket

30046304 859

30046335 859

30046366 859

30046438 859

30046541 859

DA
Adapta R

S0046 02 200

»0041022 200

30041023 002
0041023 001

30046436 002
300464306 001

3046542 002
10046542 001

Hex Cap Flange Bolts P2131 078 P12 13 x 1 1/2 1 9/16 12x 1 1/2 " fa— » 9/1612x 1 1/2°
(4) 4) (6) 8) (8)
95 77-5613



V5013 A Screwed Pody 1/2" to 2" Metal to Metal Seat

] \
Set Screw 1/4-28 x 1/4™ Socket Hd
ﬁ Button 310503 = —= 310503

3/4 in Travel (19 mm)

Valve Size 1/2” 3/4™ 1 1-1/4” | 1-1/2” 2"
Packing Gland 310509 = | —=1 310509|311431]311431
Packing* 210623 ' C1310623]311432|311432

(3) | (3) 4) 4)
Follower* 310506 = : - 310506|3114301311430
Follower Spring* | 310498} ' 310498|311565[311565
Bonnet 3110811 2110811 311348[2106911311427]1311429
Repack Kit 14003294-001 14003295-001

*Repack Kit includes these parts and lubricant

Valve Size 1/2” 1/2° | 3/4” 1” | 1-1/4” | 1127 27

Cv 25 40 63 10 16 25 40

Plug Throttling 3114441311445(311446(3114471311448]|311449|311450

Stem Support 311440}= 1 | > 311440|311442)311442

Stem 313338 = : jl » 3133381313339{313339

Stem Support 311441 f= : . »311441[311443|311443

Stem Support 313941 |- ' ! »{313941
Spring

O-Ring 11631 - »311631]313693]313693

— | == | —_—

311436 b »311436{311437[311437

77-5613
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V5013 A Flanged Body

C——=CDe

@@ 0 060000 @D

~ \ Follower*
g
2
<&@y

/

X222

2-1/2" to 6" Metal to Metal Seat

3/4 1 Travel (19 mm) 1-1/2 1n Travel (38 mm)
Valve Size 2-1/27 3 4" 5" 6"
Cv 63 100 160 250 360
Set Screw 1/4 28 x 1/4” Socket Hd
Button 312495 312495 312496 312496 312496
Stem Extensions 312466
8 Actuator 311851 111881 - - - - 832 x5/16
13 Actuator Sct Screw
Packing Gland 311431 311431 312497 312497 312497
Picking* 311432 311432 312498 312498 312498
(4) 4 ) ) %)
311430 311430 312499 312499 312499
Follower Spring* 1311565 311565 312500 312500 312500
Bonnet 40647 40647 40646 40646 40646
Repair kit 14003295 001 14003296 001
*Repach Kitincludes these poats and lubneint
Stem 30041067316 | 30041068 316 | 30041069 316 |[30046463-316 |30046540-316
Pin Stop Stem 30029911 30029911 30036549 30036549 30032106
Throttling Plug 30046288 30046324 30046363 30046437 30046522
Seat Ring (2) 30041027 760 | 30041028 760 | 30041029 760 |30041030 760 |30041031 760
Gasket 30046304 859 [ 30046335 859 | 30046366-859 |[30046438 859 |30046541 859
QOutlet Lower Seat|30046303 30046337 30046367 30046435 30046539
Cap Screws Hex HA| 1/2 13 x 1 1/47 | 1/213x 1 1/4 [9/16 12x11/2”[9/16-12x1 1/27[5/8-11x 1 1/2”
) (6) (6) (®) (8

97
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V5013 B & D Flanged Body 2-1/2" to 8"

MIXING
] —
\SOIXBIOOK vS0t3BI1011 VS013B1029 VS013B1037 V5013B1045 V5013B1052
Valve V5013D1009 ( V5013D1017 | VSO13D102S | VSO13D1033 | VSOI3D1041 | V5N13D105%
P G 0 S
Size 2172 3 4 5 6 8
l —_
Set Screw Sochet Hd AR T — {1/ “8(!/ None
Stem Head ~00310R% 107 SOO10KS 107 [‘U(H]UX" 258 }4—> 20041()80 235 None
. T —
Sct Screw Cap Pont |‘< RN 832x13'l6 None
— Socket Herd | | |
™ Nut I None ~ i i None 1/2 13 Hex Nut
- | % |
3 \ Stud | None - - None 30037244 271
T L
— Flinge None None 30032534 272
57 \ P ke St 15006757 107 [ 30067537 107 130007532001 | 0067K5% 001 | 50067858 001 None
ne
3 \ e 0683574 001 | 3068373001 | 30n%313% 072 1307 83135002 |"0o€3134002 | Nny .
T
Uppcer Wiper Seil N Non 30065392 851
& Py | =
g P42 | 1230 -
. 5 i (s) 30065401 936
e 30685505002 | 30685565 (002 | 3065550007 30685905003 10633565 003 (1)
() (&) 1 ! ) ()
) Packing Foltowr 1‘ - _ \l:.)wu ~0037243 310
| —_ -
\ Sprina - 116 12500 30065380401
Stem SO067R 7 w16 L D06TSSE 316 [ 3000780 36 | 0067840 310 I‘Ooo’,ml 36 1 30009132 316
T L I
Wadher Nonic ‘4_,74;,7 — ‘f—;—‘——’- Nonc 30065410 36
‘@/\Mw' sollowen) | None - - = onc 30065418 862
@\/
[N
\do
YL A
Vv il
‘l?—'f
— lpper Seat Ring Tﬁunx s ower Sar Rimy Numb s ted Below

O Ring

-
Same s O Ring Sumber Tist d B now

/ — —— Plug W0OTS 2760 ! AO06TES TCO | DU6eTRa Tt 0067835 100 [ 0067836 100 | 30069130 100
- SR
O Ring AO6RIOT1 Q01 10067~ 1 =9 | DUETS w0 T Q06TEST RUT | 0067856 891 | 0069137 891
|
/ | (2 [} [ } 00r 7855 89|
| Inn 78T 891
| |+ "
w N\ / Scat ngiﬁuhmunhl\ VPR0067S 908 a0 TS E 90N WiOnRE L 00 | UOXS36 001 0067549 100 | »0006)135 100
ﬁ S ) !
i _ S S
\i V) Nut How Lock S S e 21 R e — L <Y1y
Screw Hox Cap Il'l AU I IS B I N B ) ‘I'I‘II\I\_‘{"ll\lixler SR x112 ] 3410x2174
4 L 1 1 (%) (&) (8)
Bonnet SO0ETR2T 2000 T S0N0CTEIN 2000|006 TR0 2000 50067830 200 [~0067831 "00 | 3006912 200
Gasket 20T~ «mi WLTVHO S 9 CORTROT BN ) (TR K39 110067865 RSO | 30069134 859
1
:: Shaded arcas cprosent partnambas tar V0T D S0 b od v Notinterdhangethle w th VSOEIB

77-5613
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V5013 C & E Flanged Body 2-1/2" to 8"

DIVERTING
8 val V5013C1001 | V5013C1019 | V5013C1027 | V5013C1035 | V5013C1043 | V5013C1050
alve ——
VSM3IEL006 | VSO13E1014 | VS013E1022 { VSO13E1030 | VSO13E1048 VSO“FlﬁSﬁ;
«» Size 212 3 4 5 6" 8"
(? Set Screw Socket Hd 1/428x 1/4 1/428x1/4 1/428x3/4 —11/4 28 x 3/4 None
1‘ Stem Head 30041088 107 | 30041088 107 | 30041089 235 30041089 235 None
)
/@ Set Screw Cut Pomnt 832x /16 832x3/16" None
& Socket ] |
Hex Nut None - : IL » None 1/213
# Stud None [« — - None 30037244 271
=1 | 30065377 392
% Flange None - - None 30065377 392
g Packing Nut 3006757 107 | 30067857 107 | 30067858001 30067858001 None
ng N 30683374001 | 30683374001 | 30683135002 | ] INE831 32007
Wiper Seal Upper None - N None 30065392 854
. 142 112408
. Packing @) ) 30065401 936
F0685565-002 ] 30685565002 | 30685565003 N 30685‘565&5;
3) 3) (3) " (3)
Packing Follower 312499 30037243 303
311450 | o)
(@) Spring RIS 112500 30065380461
?\ Stem 30067871 316 | 30067872316 | 10067873 316 Ji0067874 316 |30067875316 | 30069131 316
Washer None i None 30065410 316
(L L 1 0
S Wiper Seal Lower None : : None 30065418 862
| /l Bushing 30067876 107 | 30067876 107 | 30067877 107 [+—————{30067877 107 | 30069133 107
)
->
b\\;~// Seat Ring (Subassembly ) | Same Part Number as Listed Below
}f O Ring Same Part Number as Listed Below
Plug 30067866 760 | 30067867 760 | 30067868 760 |30067869 100 [ 30067870 100 | 30069129 100
) ) ) @ 2) 2
O Ring 30684011 001 | 30067531 891 | 0067533 891 [30067853 891 | 30067856 891 | 30069137 891
S ) (2) ) 30067855 891 @) %))
o/ 30067535 891
@
Scat Ring (Subassembly) [ 20067842 905 | 30067545 905 | 30067844 905 |30685316-001 30067849 100 | 30069135 100
) ) ) ) 2) )
l‘_ N Nut (Hex Tock) S 10 24 S0 24 7116 20 7/16 20 5/8 18
a i. Scriw (Hex Cap) 20 x L13] 1204 [9te12xt 172 [9/16 12x11/2 |58 11 x 11/2 | 3/410x21/4"
4 4 (6) (6) (8) (8) ®)
@ Bonnet W067K27 200 | 30067828 200 | 30067829 200 [30067830 200 |30067831 200 | 30069128 200
Yi o Gasket 30067259 859 | 30067560 859 | 3006786] 859 [30067862 859 | 30067863 859 | 30069134 859
) 2
< \t Yo / [ Shaded areas represent parts tor VSOE3E - 250 1b bodies Not interchangeable with V5013C
e By
/O/N N
o .
99 77-5613



SALES AND SERVICE -

ALABAMA

Bremingham AL
{202) 323 2431

Mobile AL
(205} 479 8572
ALASKA
Anchorage AK
1507} 344 0522
ARIZONA

Phoenix AZ
{602) 993 6000

CALIFORNIA

Los Angeles CA
(213} 726 6000

Sacramento CA
{916) 485 2221

San Diego CA
(714} 2925311

San Francisco CA
{415} 957 2500
COLORADO
Englewood (Denver} CO
{303} 771 2340
CONNECTICUT
Hart‘ord CT
{203} 549 3800
OELAWARE
Wilmington DE
{302) 762 3100
FLORIDA
Jacksonville FL
{904) 396 6971
Miam) FL
{305) 592 8140

Orlando FL
{305) 894 3131

GEORGIA
Atlanta GA
{404) 321 2000

HAWAN

Honolulu H!
{808) 537 5514

ILLINOIS

Lincolnwoad (Chicago) L

(312) 478 9266

Lansing IL
{312) 474 9300

Peorla L
{309) 632 0610
INDIANA

Ft Wayne IN
(2191 4239473

Indisnapolis IN

{317) 2430831
1owa

Oes Moines 1A

(515) 288 3601
KENTUCKY

Loussville KY

{502} 459 5970

LOUVISIANA

Metairie (New Orleans) LA

(504} 833-7241

MAINE

Portland ME
{207) 775 3501

MARYLAND
Baltime ¢ MD
1301) B28 0300

MASSACHUSETTS
Boston MA
(817} 782 3100

MICHIGAN

Farmington Hills (Detroit) MI

{313} 478 1600

Grand Rapids M1
{616) 451 0621

Saginaw M
1517) 792 8707
MINNESOTA
Edina (Minneapohs} MN
(812) 830-3500
MISSOUR!?
Kansas City MO
{816) 358-4200
MONTANA
Missoula MT
{406) 728 7442
NEBRASKA
Omaha N8B
{402) 393-8300
NEW JERSEY
Wesrfield NJ
(201) 2339200
NEW MEXICO

Albuquerque NM
{506) 345 1656

NEW YORK

Atbany NY
{518) 456 7000

Amberst (Buffalo) NY
{776} 835 2770

Long fsland City NY
(212} 382 4300

Planview Long Island NY
(516) 931 1500

Rochester NY
(716) 461 1600

Liverpool {Syracuse) NY
{315) 451 4000
NORTH CAROLINA

Charlotte NC
{704) 364 4770

Greenstoro NC
(919) 294 3280
NORTH DAKOTA

Fargo ND
{701) 245 4221
OHIO
Akron OH
(216} 723 2244
Cincinnaty OH
(513} 948 4100
Clevetand OH
{216} 881 0300
Colurrbus OH
(614} 486 5371
Dayton OH
(513) 461 4480
Toledo OH
(419) 4739721

CANADA ~— Honeywell Limited — Honeywe!l Limiteé 740 Ellesmere Road — Scarborough, Ont

ALBERTA
Calgary
Edmonton

BRITISH COLUMBIA
Vancouver

MANITOBA

Winnipeg

NEW BRUNSWICK

Moncton

INTERNATIONAL -

SUBSIDIARIES AND AFFILIATES?t

ARGENTINA
BUENOS AIRES

AUSTRALIA®
WATERLOO NSW
Adelaide
Canberra
Darwin
Hobart
Melbourne
Perth
Queensland
Townsville
Woltangong

AUSTRIA
VIENNA
Graz
Irnsbruck
Klagenfurt
Linz

BELGIUM
BRUSSELS
Gent
Liege/Grivegnee
Luxembourg

DISTRIBUTORS
ALGERIA
ARUBA
BOLIVIA
CHILE
COLOMBIA
COSTA RICA

BRAZIL®
SAQ PAULO
Rio de Janeiro

DENMARK
COPENHAGEN
Aarhus

FINLAND
€SPOO
Kuopto
Tampere

FRANCE®
BOIS D ARCY
Bordeaux
Litie
Lyon
Marseiltes
Nantes
Strasbourg

GERMANY*
OFFENBACH/MAIN
Berhin
Bonn
Dusseldorf
Hamburg

CURACAQ
ECUADOR
EGYPT

EL SALVADOA
Fla

GREECE

TFirst city hsted is head office focation

®Includes manufacturing faciities

NEW FOUNDLAND

St Johns

NOVA SCOTIA

Haltfax

Hannover Langenhagen
Mannhaim

Munchen

Nurnberg

Stuttgart

GREAT BRITAIN®
LONDON Brackns'l
Belfast
Birmingham
Caraiff
Cheadle Huime
Oublin (Rep Ireland)
tast Kilbnide (Scotland)
Maidenread
Midd esbrough
Motherwell
Shetfield

HONG KONG

INDIA
BOMBAY

IRAN
TEHERAN

ITALY
MILAN

GUAM
GUATEMALA
HONG KONG
ICELAND
INDIA
INDONESIA

Bologna
Firenze
Padova
Roma
Jo ino

JAPAN®
TOKYO
Chiba
Fukuoka
Fukuyama
Himej
Hiroshira
Kashima
Kitakyushu
Kokura
Nagasaki
Nagoya
Nihama
Ft Washington Pa (USA)
Los Angeles Calif (USA)
Oita
QOkayama
Osaka
Sapporo
Tokuyama
Tomakomnar
Toyama
Yokkaichi

KOREA

MALAYSIA
MOROCCO
NETHERLANDS ANT
PAKISTAN

PANAMA

OKLAHOMA

Oklahoma City OK
1405) 848 2811

OREGON

Portland OR
(503) 235 841t

PENNSYLVANIA

Harnisburg
{7171 564 8000

Philadelptva PA
(215} 226 2400
Pittsburgh PA

(412) 922 4422

Witkes Barre PA
(717) 654 2477

RHODE ISLAND

East Providence RI
{4011 438 6000

SOUTH CAROLINA

Columbia SC
(803) 779 3240

Greenville SC
1803} 288 1821

SOUTH DAKOTA

Sioux Falls SD
(605) 336-0986

TENNESSEE

Memohis TN
(901) 3966222

Nashwille TN
(615) 385 3400

TEXAS

Dallas TX
1214) 661 5459

ONTARIO
Hamilton
London
Ottawa
Sudbury
Toronto
Windsor

KUWAIT

JORDAN
AMNAN

MEXICO*
MEXICOCITYD F
Monte rey

NETHERLANDS®
AMSTERDAM
Schiphol Centrum

NEW ZEALAND
AUCKLAND
Christchurch
Dunedin
Wellington

NORWAY
BERGEN
Sandvika
Stavanger
Tromso
Trondheim

SOUTH AFRICA
JOHANNESBURG
Capetown

PARAGUAY

PERU

PHILIPPINE ISLANDS
PORTUGAL
SINGAPONE
THAILAND

Houston TX
{713) 7685-3200

Lubbock TX
(806} 762 0486

San Antonio TX

(512) 341 4691
UTAH

Salt Lake City UT

(801) 487 0681

VIRGINIA

McLean (Washington DC} VA

{703) 790 3000

Norfolk VA
(804) 461-0200

Richmond VA
(804) 2858211

Rosnoke VA
(703) 345-7381
WASHINGTON

Seattle WA
(208} 233 2000

Spokane WA
(509) 328-4250
WISCONSIN

Appleton WI
(414) 733-4491
Madison Wi
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source) or direct heating (stora~: tank or collectors
as heat source)

To state of the art
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INTRODUCTION

Your Honeywell Automatic Control System has been engineered and installed
to meet your individual needs, and 1t represents a great deal of study and
planning by control experts

Each of the parts that make up your control system has been designed and
built to give you many years of trouble-free service After installation, our
technicians have carefully adjusted every component and given the entire system
an operational check to make sure that we have not overlooked a thing in giving
you accurate, dependable control

However, mechanical devices must be serviced periodically if they are ex-
pected to give continued satisfactory performance, and controls are not an
exception How accurate, dependable, and economical your control system
will remain 1n the years to come depends largely on the maintenance given 1t
This booklet has been designed to cover all general aspects of the maintenance
required to help you keep your system 1n proper operating condition You are
urged to observe the schedule of maintenance procedures listed on page 1
Unusually severe conditions would dictate more frequent attention, of course

For those who prefer professional maintenance, Honeywell provides, and
recommends, a plan of regular, expert maintenance service performed by our
own trained specialists You will find information about Honeywell Maintenance
Service on page 14 1in this booklet

HONEYWELL
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A NOTE OF CAUTION

In several sections of this bnoklet the susgestions far cleamng various parts
of your control svstem refer to the use of solvents  All <olvents, flammahle
or not, should be hondled verv carefully Do not mbale thenr vapors or permat
them to contact the skin unnecessarily Caryelecs handling can result 1n
permanent injury to the skin or the respnatory svstem
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MAIMTENANCE SCHEDULE

The rusting, dirt accumulation, and general wear that controls sustain over a period of time depends upon the

actual "in-service'" time and general operating conditions

The following maintenance schedule 1s based on the

average 1nstallation and can be used as a guide 1n determining how often the various control devices should be

serviced
Frequency Service Required See Page
Once a week Drain compressor tank, filter bowl, and any air lines furnished
with drain cocks 3
Check compressor crankcase oil level 4
Check compressor safety-relief valve 5
Once a month Inspect the discharge-air filter 4
Check the pressure-reducing valve setting 5
Once every three months Change the crankcase nil 4
O1l the compressor motor s 4
Check the compressor pressure switch 5
Once every six months Check for moisture, oil, or dut in the lines 4
Clean the intake air filter, felt and screen types 4
Check the compressor belt 4
Check the pressure-relief valve 5
Check the calibration and operation of
Sensors 6
Thermostats 7
Humidity controllers 8
Pressure controllers 9
Check the nozzle and restrictors of
Sensors 6
Thermostats 8
Humidity controllers 9
Pressure controllers 9
Clean elements of
Humudity sensors 6
Humidity controllers 8
Check piping of
Pressure sensors 6
Pressure contiollers 9
Lubricate dampers 12
Check damper travel and close-off 13
Once a year Replace cartridge-tvpe, intake-air filter 4
Check calibration and proportional band of sensor-control
system 6
Check throttling 1ange of
Thermostats 8
Humidity controllers 8
Pressure controllers 9
Lubricate packing? 10
Adjust packing? or 1epack valves 10
Check valves for tight closeoff 10
Check e-p and p-e relay operation 11
Check Gradutrol* relay operation 11
Check diverting switch operation 13
Check graduate switch operation 13

2Not required on valves with Teflon packing

*Trademark
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GENERAL MAINTENANCE INSTRUCTIONS

Pneumatic Systems

An automatic control system 15 composed of several
mechanical devices, each designed to perform a spe-
cific function Accurate control 1s possible only when
each component of the system performs its function
properly To ensure the proper operation of each de-
vice, the system must be checked periodically and
repaired when needed

Service suggestions and methods of adjustment for

every device may be found in the individual installa-
tion nstructions or maintenance and repair instruc-
tions for the particular device The following General
Instructions will be of value to anyone responsible for
the maintenance of automatic controls andwill aid him
1n making an intelligent periodic check of a pneumatic
control system

VISUAL INCRPECTION

Study the drawings of your control system to geta
general picture of what devices are involved, and to
thoroughly understand the sequence of operation Then

a visual inspection of the system can be made to de-
termine the following

1 MISSING EQUIPMENT OR PARTS

Equipment 1s not likely to be missing from a sys-
tem that 1s periodically checked and serviced It s
the "forgotten" system that eventually has some of
the components missing Occasionally covers or

small accessories will disappear, and these should
be 1eplaced promptly to avoid getting dirt into the
controls which mav impair their operation

2 LEAKING OR RESTRICTED AIR LINES

Excessive compressor operation frequently indi-
cates that there areleaks inthe system Two methods
are commonly used to locate hard-to-find leaks A
soapy solution may be applied with a brush to all piping
connections and fittings The leak can be located by
the bubbling action The other method 1s to introduce
an odorant, such as wintergreen or motor ether, into
the system near the compressor The leak mav be
located by the odor near the leak

It 1s possible for a leak to occur 1n air piping with-
in a wall, ceiling, or floor, due to a settling of the
building If the air lines are imbedded 1n concrete, 1t
will he necessary to cut into the concrete to repair
the line or to disconnect the leaking line and install a
new one In some instances it might be possible to
run the new line behind a baseboard or molding If the

leak 1s located in a false ceiling or partition, it 1s
often possible to pull 1n a new line as the old one 1s
pulled out Since there are several conditions to be
considered 1n cach case, one must use good judgment
and common sense to accomplish the job, using the
least amount of time and effort

A damagedawr line that restricts the flow of air can
also cause trouble If the main-line air pressure
(supply) at a controller drops when the controller 1s
attempting to build up branch-line pressure, there
may be a restriction in the main line To locate a
damaged or restricted air line, check the supply air
pressure to cach device in the system  The de-
fective line will be the supply line to the farthest up-
streamdevice that has a reduced supply air pressure

3 DIRTY EQUIPMENT

Dirt acts as an msulator and can make a contiol
sluggish 1n operation if it accumulates on the control
element Remove covers and check for dirt and
corrosion Chlorothene or Vythene, contaiming tri-
chloroethane, or other similar cleaning agents are
recommended for removing d.rt and grease fiom all
metal surfaces Evidence of 1ust or coirrosion indi-
cates the presence of moisture, the source of which
should be determined and eliminated

WARNING. Special care should be exercised m
the use of solvents Avoid prolonged 1nhalation and/or

contact with the skin Careless handling can result
in permanent mmy to the respiratory system or skin
tissue

Check for binding and worn or loose connections of
lIinkages on dampers and valves Linkages may be
damaged or may shift as a result of binding dampers
or valves When originally installed, all equipment
1s properly lubricated and adjusted to eliminate bind-
mg I pomts of wear are kept well lubricated and
free of dart, satisfactory operation will result, and
costly replacement of linkages and damper operators
will be avoided
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Compressor — Air Supply:

OPERATION

Compressed air for the control system may be
supplied by a central source or a separate air com-
pressor The air must be clean and dry, and the
pressure reducedto 18 ps1 If the moaisture content of
the outside air 1s normally lower than that of the in-
side air, the compressor should be supplied with awr
piped from outside If moisture condenses 1n the air
lines or controls, serious damage may result Piping
and internal parts of the instrument may corrode,
and plugging may result i 1mmobilizing the mecha-
msms In many systems, particularly year-round
systems, 1t 1s advisable to install an air dryer to
elimnate moisture from the air supply

The intake air 1s cleaned through a screen filter
before it enters the compressor The air leaving the
compressor 1s delivered to a storage tank To elimi-
nate o1l 1n the air supply to the controls, an o1l filter
with a replaceable cartridge 1s installed 1n the air
line leaving the storage tank

Dirty filters do not clean the air efficiently, and
they restrict air flow, thus reducing the effective
capacity of the compressor and causing it to1un longer
This causes unnecessary wear For these reasons

INTAKE FILTER

COMPRESSOR

PRESSURE SWITCH

MOTOR

DRIVE
BELT

the filters should be cleaned regularly

The air pressure maintained in the tank 1s reduced
to 18 ps1 through a pressure reducing valve (prv)
The disc and diaphragm 1n the prv will need replacing
more often 1if the air lines contain o1l vapor A clean
o1l filter will protect the prv and other controls by
removing oil vapor from the air supply

If the prv fails to close off properly as the down-
stream pressure rises to its setting, or if the valve
diaphragm ruptures, the aiwr pressure to the controls
will build up and cause serifous damage To prevent
such damage, an 1integral relief valve 1s provided on
the downstream side of the prv to act as a safety de-
vice The rehief valve 1s set to relieve pressures 1n
excess of 20 psig

The entire control system operation is dependent
upon the aiwr supplied by the compressor The air
must be clean and dry to safeguard the controls and
to guarantee that each will function properly It s,
therefore, of utmost importance to maintain the com-
pressor and 1its related parts in efficient operating
condition

PRESSURE
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Fig 1—Diagram of a Typical Pneumatic Sy<tem

MAINTENARPMCE

1

TANK, FILTER BOWL AND AIR LINES FURNISHED WITH DRAIN COCKS Drain once a week

Accumulated water and o1l can be drained from the
compressor tank by opeming the dramn cock on the
bottom of the tank Evidence of o1l 1n the tankindicates
that the compressor 1s pumping o1l and the com-
pressor unit should be repaired or replaced Diain
the pressure-reducing valve and filter-station bowl by
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openmng the cock on the bottom of the bowl Clean the
bow!l 1t 1t 18 dirty Drain any lines leading from the
compressor i cocks are provided Weekly draiming
1s the mnumum requirement In humd climates,
daily draining mav be required
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2 MOISTURE, OIL, OR DIRT

IN LINES Check every 6 months

Remove a thermostat to check for moisture and
oil in the lines If any 1s found, 1t should be blown
out and more thermostats checked Oil will be more
evident 1n thermostats near the compressor

If moisture 1s present in the lines, the reason for 1t
must be determined This condition can be caused bv
high relative humidity 1n a boiler room whete the arwr
1s being drawn 1n by the compressor If this is the

3 CRANKCASE OIL Change every

case, the intake air should be piped from outside, an
air dryer should be installed, or both Check to see
whether the air lines run through a cold room, or
duct, o1 are fastened to a cold wall or other surface
These conditions will cause condensation 1n the lines
Be surethe moistuir e 1n the air-storage tankisdrained
often and not allowed to accumulate

3 months (or every 100 operating hours)

Check the o1l level 1n the crankcase every week
Change o1l every 3 months or 100 operating hours,
whichever occurs first If operating conditions are
exceptionally dirty, change oil more often Do not
overfill the crankcase This will cause excessive o1l

4

consumption Use only nondetergent o1l that contains
rust-and-oxidation inhibitors For ambient tempera-
tutes below 32 F, use SAE 10-W grade o1l For
temper atures of 32 to 100 F, use SAE 10, and for
temperatures over 100 F, use SAE 20

INTAKE AIR FILTER

A Cartridge type—replace once a ycar

B Felt type—clean every € months

The felt in the intake filter should be removed

FLAMMABLE cleaning solvent NEVER USE GASO-
LINE* Do not use o1l type filters

Scieen element type—clean every 6 months

and cleaned 1n trichloroethane or other NON-
C
The air intake f{ilter-silencers have an oil-

wetted screen filter element Remove the scieen
filter element and wash 1t in trichloroethane o1 other
standard NON-FLAMMABLE cleaning solvent NEVER

5

The cartridge must be replaced periodically It will
be necessary to replace 1t more often when the com-
pressor unit 1s worn If the filter material eppears
damp with o1l when squeezed with the fincers, 1t
should be replaced If the filter becomes oil-snaked

6

The electric compi essor motor should be o.led as
specified on the manufacturer's nameplate  Oncc
every three months 1s sufficient under mest oporatire

~

{

The compressor beltwill wear loneer 1t the tension
1s properly adjusted Proper tensinn will aleo ensure
maximum compressor efficiency and a mmimum of
noise Correct tension allow s approximately 1,2 inch
of belt deflection Check belt tightnees when oiling

DISCHARGE AIR FILTER

COMPRLESOR MOTOR_

USE GASOLINE ' Allow the filter element to dry and
then dip 1in SAE 30 to 50 engine 011 Drain off excess
o1l and reassemble the unit The interior silencer
chamber requmu es no attention or service

Inspect o © & month

within ¢« month o1 less, the compressor should be
1~paned oo repliced  Clean the resin-impregnated
filter < wigth a (nrimercial cleaming solvent such as
t11chlor cethane DO NOT USE GASOLINE'

O1l eveary 3 months

conditions Betne oiling,
supplv a6 a <afefv precaution

disconnect the power

COMER_@S_SQR BELT Chcchonce evears 6 menths

the motor and makeany needed adjustment by shifting
the motor on 1its mounting plate

WARNING Shut off power to the motor before
handling the compr essor belt
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8 COMPRESSOR SAFETY RELIEF VALVES Check once a week

Safety relief valves are factory-set to 1elease at
approximately 15 psig higher than the rated pressuie
of the compressor Safety relief valves are located
next to the pressure switch on the tanks Check each

safetv relief valve by pulling on the ring to unseat 1t
MALFUNCTIONING VALVES SHOULD BEREPLACED
OR REPAIRED IMMEDIATELY

9 PRESSURE REDUCING VALVE Check once a month

The prv setting should be checked A permanently
nstalled gage downstream from the prv will indicate

if the correct pressure 1s being maintained Reset
the prv if necessary

10 PRESSURE-RELIEF VALVE Check once evety 6 months

Make sure that the valve setting has not shifted
(20 psig maximum setting) This valve 1s located
integrally in the prv shown in Figure 1 Allow air to

11 PRESSURE SWITCH

blow thiough for afew seconds This will prevent any
sticking action caused by the valve remaining in the
closed position for long periods of time

Check once every 3 months

The cut-1n and cut-out settingof the pressure switch
should be noted by operating the compressor safety-
rehief valve and observing the pressure gage indicating
the tank awr pressure The Maintenance and Repair

Sensor—-Controlier

sheet for the compressor used provides cut-in and
cut-out settings as wellas the required pump-up time
for given compressors

Svystemn:

OPERATION

The sensor-controller system performs two func-
tions measuring and controlling The sensor, for
measuring, 1s located at the point of measurement
and 1s connected by conventional pneumatic tubing to a
controller which can be locatedin a remote equipment
room or on a central panel

Sensors

The sensor provides a 3 to 15 psig pressut e 1n the
sensor line to pilot the controller Sensors are avail-
able withaveraging, temperature-measuring elements
for duct mounting, bimetal temperatuic-measuing
elements for wall, light-troffer, or DewProbe* sensot
mounting, rod-and-tube elements for duct mounting
or immersion n liqguids, nvlon humidity-measuring
elements for duct mounting, and diaphiagm-type
elements for duct-static or differential-pressure
measurement

Controllers

Operating ona force balance principle, the conti oller
takes only a small pressure change from the sensor
amplifies 1t through a main lever, proportional band

*Trademark
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lever, and proportional relay umit, and provides a
3 to 13 psig branch-line pressure output i proportion
to changes in mput pressure from the sensor
Controllers are available for either a single input
from one sensor or dual 1nput from two sensors The
dual input model 1s used 1n compensated systems
Either model may also have, 1n addition, an mnput
fromatemote, control-pointadjustment (CPA) switch

Air Supply and Filtering

For sensor-controller systemsit 1s essential that a
cleanair supply be maintainedas described previously
The supply should have good oil separation from the
compr essor operation, adequate moisture removal,
and be free from all 1mpurities

Each of the various sensors includes a sensing
element a small nozzle and flapper, and a filter and
scieen A restriction 1s also used This is usually
located 1n the coniroller, but it may be 1n a separate
main-air lmne to the sensor The controller 1s also
fuinished with filters and screens The filters and
screens are included to protect the nozzle and re-
striction from 1mpurities
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rMAIMTEMAMCE

1 SENSOR CALIBRATION AND OPERATION Check every 6 months

A Checking calibration Sensor calibration may
be checked by taking a reading—temperature p1es-
sure, or humdity—at the sensing element location
and comparing it with the reading on an indicating,
recewver gage in the sensor line
NOTE Sensors are factory calibrated and should be

compared only with highlv accurate measuring
devices, properly used

If the sensor appears to be out of calibration,
check for the following

1) Dirty filters and screens 1n controller (acts
the same as a clogged restriction) will result in a
"droop'" or reduced readings on the receiver gage I
this s the case, replace the filters and screens Dirty
filters and screens at the sensor increase the gage
reading

2) A clogged restriction will also result in re-
duced readings on the gage If replacement of the
filters and screensdoes not correct the readings, also
replace the restriction

3) A faulty sensor line will result 1n either a
droop or an wmncreased reading on the receiver gage,
depending on the relative location of the fault with
respect to the restriction, gage, and sensor Leaks
result 1n reduced gage readings Kinks between the
compressor and gage result 1n a drop 1n readings
Kinks between the gage and sensor result in high gage
readings Check for kinks or leaks if suspected

4) A clopged sensor nozzle willresult 1n an 1n-

c1eased reading on the gage
NOTE Do not attempt to clean the nozzle or other-
wise repair a sensor  Return it for repair

B The duct-static or differential-pressure sensor
canberecalibrated in the field This has a 2 1n water
operating span The span may be set to operate any-
where in a rancefrom 0 to 5 1n water Piping should
also be checked between the pressure pickups and the
sensor to sce that it 1s tight and free from dirt If
calibration or adjustment 1s needed, the instructions
furnished with the sensor should be followed

C  Humadity sensors have a nylon element which
should be cleaned every six months The element
may be cleaned hy gently swirling the device mm a
shallow trav of clean acetone Be careful not to allow
the acetone to enter the nozzle-flapper area  The
element may stick together when wet but will separate
after diying Use a soft, drv brush to clean the
bracket and lever assembly

WARNING Acetone 1s a highly flammable solvent
and must be handled with extreme care Avoid breath-
ing the vapor and unnecessarv contact with the skin

2 CONTROLLER CALIBRATION AND OPERATION Check every year

A General In geneiral, the instructions for the
controller should be referred to for checking con-
troller calibration The following provides a simple
checkof calibration and propo: tional band for a single-
input controller

B Calibration check Turn the setpoint adjust-
ment screw or remote CPA dial until the controller
branch-line pressure equals 8 psig For a properlv
calibrated controller, the setpoint scale reading
should thenbe the sameasa readingtaken on a sensor-
lme receiver gage

C Proportional bank check
1) Determine the span of the sensor
1s the total range of the sensor such as
Sensor Range of Equals Span ot
-40to 160 F 200 F
50 to 100 F 50 F
2) Convert the proportional band setting on the
controller to throttling range The proportional band
1s the percent of the span change recuired to change
the branch-line pressure fiom 3 to 13 psig

For example, a proportional band setting of
10 percent with a 200 F span sensor piovides a
throttling range of 20 F (0 10 x 200 = 20 F)

This means thatas the sensor senses a change
of 10 percent of its span, or 20 F, the branch-line
output of the controller will change from 3 to 13 psig

3) Determine the exact number of turns of the
setpoint adjustment screw required to chance the
branch-line pressure from 3 to 13 psig through the

The span
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propor tional-band sectting  The setpoint adjustment
screw has 10 marked divisions One division equals
12 percent of the sensor span Twenty complete
turns covers the whole span  The number of turns of
the setpoint screw required to cover the adjusted
propor tional band setting 1s as follows

Turns - proportional band setting
0 05

For the example, the number of turns of the
setpoint adjustment screw required to cover the pro-
portional band <etting 18

(=]

10
Turns = D05

NOTE Twnng the setpomnt screw through the pro-
portionil band will also move the setpoint
scale pomnter through the throttling range
Fo1 the example, this equals 20 F for 2 com-
plete tu1ns

4) Chech the proportional band as follows

a) Adjust the setpoint screw of the con-
trollet for 3 psur branch-linc pressure for direct
acting (13 psig {01 reverse acting)

b) Tuin the setpoint screw through the pro-
portional band the exact number of turns calculated
(2 m the example) in the direction required to obtain
13 psig branch-lme p1ressure for direct action (3 psig
branch-line pressure for reverse acting)

¢} For a properlv calibrated controller, the
branch-line p1 essure should changefrom 3to 13 psig as
desciibed I 1ecalibration 1s required, refer to the
individual Installation Instructions for the controller
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Thermostats:

OPERATION
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Fig 2—View of Bleed-Type, One-Pipe Thermostat
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Fig 3—View of Pilot-Bleed, Two-Pipe Thermostat

Pneumatic thermostats may be divided 1into two
groups thebleed type (ordinarily one pipe), Figure 2,
and the pilot bleed (two pipe), Figure 3 Thev mayv
also be classified by application, as room-type, or as
msertion-type (designed for controlling the tempera-
ture of a medium 1n a pipe line or duct system) The
room and insertion thermostats mav be of eithe:
bleed or pilot-bleed type

The bleed-type thermostat varies branch-line pres-
sure by regulating the position of a flapper against a
nozzle Air 1s exhausted continuously atvarying rates
except when the lever assembly (or flapper) seats
against the nozzle A restrictor is installed 1n the
main-air supply serving the thermostat The re-
strictor may be adjustable or fixed, and its function
15 to restrict the flow of air to an extent that will
permit the thermostat to bleed off air and reduce the
control line pressure to 1 psig or less

There are several types of pilot-bleed the:r mostats
which can perform special functions Among these
types are

1 The Day-Night thermostat which acts to control
at a lowered mght temperature It can be switched
automatically from day operation to nmight operation
and back again from a remote location This 1s ac-
complished by using a main supply pressureof 18 psig
for night control and 13 psig for day control

2 The Summer-Winter thermostat changes action
when a remote switch raises the main air pressure
from 13 psig for summer to 18 psig for winter, or
vice versa The standard summer-winter thermostat
operates as a ieverse-acting thermostat in summer,
and as a direct-acting thermostat in winter It 1s
also available 1n a model that 1s direct-acting in both
seasons

3 The Submaster type thermostat has an auxihary
bellows to set up the control point on signal from a
1emote master controller A simple means 1s pro-
vided for adjusting the amount of set-up

MAINTENANCE

1 CALIBRATION AND OPERATION

Check every 6 months

Check the calibration of each thermostat when
gwing the control system its periodic checkup It 1s
very important on room-type thermostats not to warm
the bimetal by breathing on 1t or by keeping the hands
near 1t while checking or adjusting the calibration A
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thermostat1s said to be "in calibration' when a temp-
eratute equal to the indicator setting produces a
branch-line pressure of 8 psig + 1 psig

Calibration may be checked by raising or lowering
the thermostat indicator to a value equal to the space
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(or other controlled medium) temperature and ob-
serving the branch-line air pressure If the branch-
line pressure 1s more than 9 or less than 7 psi, the
thermostat should be recalibrated Follow the cali-
bration procedure outlined in the various individual
Maintenance and Repair sheets

A simple operational check may be done on the

2 THROTTLING RANGE

thermostat by blowing on or otherwise warming the
bimetal and observing whether the appropriate change
1 pressure follows

Submaster type thermostats should be checked for
the amount of set-up provided This procedure may
be found on the 1nstallation instructions sheets for
the Submaster thermostats

Check once a year

The throttling range may be checked by manually
raising and lowering the setpoint and noticing the
number of degrees change necessary to vary the branch
line pressure from 3 to 13 psig Set the throttling

3

range adjustment buttonas near to the minimum setting
asthe system will permit without causing a hunting or
cycling condition Normally, 3 to 4 degrees range 1s
satisfactory for room comfort control

NOZZLE AND RESTRICTOR Check every 6 months

Make sure that the nozzle 1s free of dirt so that the
flapper will seat firmly to build up a branch-line pres-
sure to withinone psig of main supply pressure The
branch-line pressure should drop to one psig or less
as the flapper 1s moved away from the nozzle by
changing the setpoint of the device If the pressure
fails to drop to nearly zero, or if there i1s excessive
lag 1n doing so, the filter at thenozzle connection mav
be partially plugged If so, replace it If the branch
pressure lags when attempting to build up, the re-

Humidity Controls:

strictor or restrictor filter may be partially plugged
(Also see''Leaking or Restricted Air Lines''—page 2)

The restrictor plate on pilot bleed thermostats will
sometimes become clogged so badly as to impair the
operation of the device Honeywell makes available
a package assembly for replacing this plate See
""Nozzle Plate Repair Assembly’ in the Maintenance
and Repair sheet for the thermostat in question

OPERATIOM

Humidity controllers are bleed-type instiuments
and operate on the same principle as bleed-type ther-
mostats The sensing element, however, 1s actuated

bv changes in relative humadity The length of the
element varies with the relative humidity and, through
a series of levers recgulates the branch air pressure

MAINTENANCE

1

CALIBRATION Check every 6 months

A periodic check should be made to keep the con-
troller in calibration To make sure that the thiottling
range 1S correct, 1t 15 not necessary to check more
than once a year Calibration and throttling-1ange

2

CLEAN ELEMENT

adjustments are similar to those for thermostats
Refer to the proper Maintenance and Repair sheet for
the humidity controller bemng checked

Every 6 months

It 1s 1mportant that the hair element be kept clean
so that it will respond properly to changes in the
relative humidity An accumulationof grease and dust
will widen the throttling range of the controlafter long
use Therefore, periodic cleaning 1= recommended
A thoroughwashing of the elementwith a camel's hair
brush and clean ether (obtainable at anv drug stoie)
followed by a complete wetting with distillea water,
will restore the controller to its original sensitivaty
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Critical applications may require washing with distilled
water 1s often as every week

W ARNING Ether 1s a highly flammable solvent

and must be handled with extreme care Use only 1n
a well ventilated arca and in small amounts Avoid
breathing the vapor and unnecessary contact with the
skin



3 NOZZLE AND RESTRICTOR Che}»k ex (‘17\767711121@1;9_

(Maintenance 1s the same as outlined for ther mostats

Pressure Controls:

See Thar mostats MAINTENANCE, section 3 )

OPERATION

There are three types of pneumatic pressure con-
trollers, each designed for different applications

1 The standard bellows type pressure contioller
may control from pressure as low as a few ounces
o1 as high as 300 psig, depending upon the pi¢ssure
range of the instrument

2 The static pressure regulator 1s designed to

control the static pressuie in a duct system or 1n a
space supplied with an by a fan system and operates
from po<ituve or necative pressures of zero to 6 1n
water column  This controller utilizes a relatively
large rea diaphragm to measure pressure changes

3 The thind type 1s the differential pressure con-
troller which reacts to changes 1n the difference be-
tw een two pressures

MAINTEMANCE

1 CALIBPATION Chech cvery & monfuo

Refer to the proper Mamtcnince and Repair sheet
for calibrating the pressu e controller heung cheched

15 wetl as for cheching throtthing range  This latter,
howeve., need not be done nmiore than once a year

2 PIPING FROM CONTROLLER TO CONIROT LED MEDIUM _ Check every 6 months

The piping from the continlled medium to anv of
the pressure controllers must be kept anticht and
fiee of dirt Check the piping at the 1efcrence lo-

cations of the <tatic pressure regulator and the differ-
tntial pressure contioller to make certain the open
end 15 not pluceged m any way

3 NOZ7ZLE AND RESTRICTOR  Chech ever, 6 months

(Maintenance 1s the same as outhned for thermostats

valvoes:

Sce ‘Ther mostats, MAINTENANCE, section 2 )

QPERATION

Valves are designed for manv different apphications
Each design has certamn temperature and pressuie
1atings as well as specific flow characteristics If
valve trouble occurs, make sure that the valie o1 1ts
actuator has not been subjected fo conditions beyond
their limitations Under normal opetrating conditions,
a valve will give long, trouble-free service
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Valies are referredto as being "'normally open' or
"nor maliv clnsed ' A normally open valve will close
when air pressur e 1s applied to the actuator, and will
return to an open position when the air pressure 1s
removed A normally closed valve, on the other hand,
opens when au pressure 1s applied, and closes when
the pressure 18 removed
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CAASITREMADCT

1

APA(;YKTT\IVG LUBRICATION Check once a vear

Valves with a rubber packing mav be operated
annually to check for smooth opetation  The packing
itself may be lubricated U necessaiv  Valves with

2

Teflon packine require no periodic lubrication Refer
to Honevwell Form 77-5602 for proper lubricating
procedurcs and lubricants

PACKING ADJUSTMENT AND REPACKING Check once a year

A small leakthat 1s hardly noticeable 1s sometimes
overlooked as a trivial matter In fact, on hot pipes,
the moisture will often evapor ate before any dripping
occurs However, the vapors eventually may corrode
and rust the acutator so badly as to require 1eplace-
ment

To stop the leaking of a valve that does not have a
self-adjusting packing gland, tighten the packing nut
not more than 12 turn Allow the valie to operate a
while before any further tightening Never tighten the
packing nut more than 1s necessary to preventleakage
Replace the packing if the leakage 15 not stopped be-
fore the packing nut 1s tightened solidly

To stop the leaking of a valve that has a spring-

3

TIGHT CLOSE-OFF

loaded, self adjusting packing gland (all Teflon-packed
valves), replace the packing and spring, if necessary
The packing nut should be turned down tight and re-
quires no furthe: tightening thereafter throughout the
life of the packinqg

When 1 epacking, inspect the valve stem, bonnet,
and packing nut for excessive wear, and particularly
for scormg of the stem Excessive wear of the bonnet
o1 packing nut impan s its function of guiding the stem,
and greatly 1educes packing life  Packing will not seal
when used with a scored stem If any of these parts
¢re not in good condition, replace them

Refer to Honevwell Form 77-5602 for detailed re-
packing procedure for specific valves

Check once a year

It 1s important to check valves periodically for
proper close-off action If a valve does not close en-
tirely, over-heating or over-cooling (depending upon
the application) may resultunder lightload conditions
This trouble 1s often due to chips or scale lodged be-
tween the valve disc and seat Excessive wear of the
valve seat and disc will occur when a valve does not
seat firmly This 1s caused bv the erosive action of
the fluid leaking through the valve

Check the air pressure supplied to each normally
open valve to make sure it 1s 13 psig for dav-nicht
systems and 18 psig for single temperature svstems
when the controller 1s calling for the valve to be
closed Each normally closed valve shouldbe checked
to see that 1t1s closed when the air pressuie f1om 1ts
controller has dropped to zero psig

Determine whether or not the stem 1s operating
through full travel Check for sticking or binding of
the stem  The pressure of the medium beine con-
trolled should also be observed to make sure 1t 15 not
exceeding the close-off rating of the valve beiny
checked

Three-way mixing valves may be checked in o sumi-
lar manner However, they have two mlets and one
outlet, and must close off against fluid tlow on both
the upward and the downwaird stroke ™hev are norm-
ally opento one port and noi1mally closed to the other
and should therefore be checked for proper close-off
with both 18 psig and zero psig awr supnlied to the
actuator

If tight shut-off does not occur when <tem trovel 1<
correct, the valve should he disassembledand chesFed
for foreign matter lodged between the valve seat and
disc Inspect the discs and seat to determine if re-
placement of either or both 1s necessary Since
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valvediscs ar ¢ made of several different materials to
accommodate vaiious controlled media, pressurcs,
and temperatures, care must be takento choose a re-
placement that 1s suitable for the application
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Relays:

OPERATION

Many types of relays are used, some of which can
perform a variety of functions 1n a pneumatic contiol
system

To accomplish certain control action, it 1s often
necessary to make or break an electric circuit by a
gradual change 1n air pressure from a controller
This 1s accomplished by the use of a pneumatic elec-
tric or p-e relay

It 1s alsonecessary 1n many cases to switch a pneu-
matic circuit by an electric mmpulse This 1s ac-
complished by the use of an electric pneumatic or e-p
relay

The Gradutrol relay 1s used to provide positive po-
sitioning of damper and valve operators It alsopro-
vides for a complete range of adjustment of the
controlled device

Other purposes for which relays are designed are

(1) To average the demands of two controllers,

(2) To switch a pneumatic circuit at any desired
pressure setting,

(3) To select the higher or lower of two control
pressures,

(4) To reverse control action, and

(5) To increase the capacity of a controller

Those relays which are entirely enclosed require
no maintenance and will give continued trouble-free
service 1f the aiwr supply 1s kept free of dirt, o1l and
moilsture

Some e-prelays haveintegral filters These should
be checkedaccording to informationin their individual
Maintenance and Repair sheets

MAINTENARNCE

1 E-P AND P-F RELAY OPERATION Check once a vear

To check an e-prelay, first energize the electric
circuit and observe the result of switching the contiol
line Make certain therelays are kept div, for moist-
ure will shortenthe life of the coil and rust the various
metal parts Check the relay unit for proper switch
action of the air lines and for any leaking of ar

Check the operation of p-e relays by observing the
pressure at which the electric switch trips to make
sut e 1t 1s 1n proper sequence withother control settings

The wiring to the e-p and p-e relays should be
checked to make sure the connections are safe and
secul e

2 GRADUTROL RELAY OPERATION Check once a vear

This relay should be checked to make sure its
settings are correct and 1ts action not hampered by
dirt or corrosion The actual starting point and op-
eration range should be checked and adjusted 1if

necessary
Refer to the specific instructions for the particular
relay imvolved

Dampers and Damper Operators:

CPERATION

The subject of damper maintenance can be p1esented
with greater clarity when combined with a discussion
of damper operators

Pneumatic damper operators requi ¢ little mainte-
nance under normal operating conditions However,
the linkage between the operator and the damper that
1t operates should be cleanedand lubricated 1egulaily
to minimize wear due to friction

Dampers being used for modulating service must be
kept 1n good operating condition to prevent the jerky
action that occurs as a result of sticking dampers

This 1s especiallv true when the operator 1s not
equipped with a positive-positioning relay

Dampers are often operated in umson with other
dampers or equipment A common exXample of unison
operation would be the fresh-air damper opening while
the return-air damper closes If one operator is op-
erating both dampers, check to make sure the cross
connecting linkage 1sworking properly Ifone operator
1s used to operate each damper, check for correct
unison operation of the oper ators
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FAAIRITTINMAMNSE

1 _L_U_EB_R[C_AEE_BE;A;RINGS_ _Every 6 months

Lubricate all damper bearings with a mmture of linkage 1if the operator 1s mounted inside the duct A
powdered graphite and penetrating o1l  Squirt 1t on Ihoht weight machine o1l may be used on the operator
with a pressure oil can This lubricant will not pick and hinkage 1f the operator 1s mounted outside the duct
up dust or lint as the penetrating o1l snon evapoiotes Lubr icate the operator shaftwith Lubriplate #630AA
Use the same lubricant for all pownts of friction on the (Honevwell #3710879 1-3/4 oz )

LUBRICATE SEARNG L
\ UBRICATE
S(ENAR'NG
) — _

LOOSEN THIS SCREW TO

/ \ hifa™ q‘ % ADJUST BLADES
G
] \
~
+ e y|
1 ] A CROSS CONNECTING ROD
‘_ STRaP CROSS CONNECT S REws  STRAP
FRAME LINKAGE
77 9367 ¢
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View of Damper Blade with Section Through Brass
Sleeve Bearing Detail of Cross Connecction

LUBRICATE CZ;;

DIAPHRAGM
CHAMBER

(®) swaeT (3® DiAPHRAGM @ eranc
PRESSURE

TIIILI AN
Bl §

=

A

Sectional View of a Typical Pneumatic Operator

77 9367 1

Lub1 icants recommended may be ordered from
HONEYWELL INC , COMMERCIAL DIVISION
Pneumatic Operator Mounted Externally on a Damper 1885 Douglas Drive North
to Operate the Damper Through a Pushrod Mmneapolis, Minnesota 55422
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2

COMPLETE TRAVEL AND TIGHT CLOSE-OFF Check every 6 months

Inspect the damper blades for bends o1 distortions
that might prevent them from closing along their en-
tire length Such damage can be caused by the force
of the operator i1f one or more of the damper bearings
"freezes' due to 1ce or the lack of proper lubrication
Improper use of heavy maintenance tools or distortion
of the duct work canalso cause damper blade damage

Check the operation of the operator to make sure it
1s performing the function intended Observe the
opening and closing action of the damper blades as
the control line pressure to the operator 1s changed
over the spring range of the operator If the operator
15 equipped with a positive positioning 1 elay, 1t should
be checked for proper operating range and starting

Switches:

pomnt If the damper does not open as wide or close
astight as 1t should, 1t may bedue to linkage which has
loosened and slipped Check, readjust, and tighten all
connections The trouble may be due to an overloaded
condition That 1s, the force required to move the
damper through its full travel may exceed the rating
of the operator Damper load ratings are based on the
force necessary to operate standard dampers 1n good
mechanical condition, and the operators for them are
selected on this basis according to the total damper
area  However, if the damper bearings and linkage
are not serviced periodically to keep them clean and
well lubricated, the operator may soon be unable to
position the damper properly

OPERATION

Switches may be classified as diverting or pro-
portioning The diverting switch 1s used to manually
transfer or connect air lines between controllers and
controlled devices The proportioning type switch 1s
used to manually vary the air pressure to a contiolled
device The most common application of the pio-

portioning switch 1s to manually position dampers
from a remote location

Identification plates are provided with all switches
Make sure that each switch has 1dentification display-
me the correct informationabout 1ts type and function

KIAIMTENANCE

1 DIVERTING SWITCHES

Check operation once a yeal

A Tapered-plug type (SP47B, C & D only)

Under normal conditions thev will 1equue very
little maintenance The need for servicing can be
noted by the effort requued to turn the switch If the
switch does not operate with ease, 1t should be dis-
assembled, cleaned and greased with Dow-Corning
DC-11 lubricant This lubricant 1s avaslable m 8 oz
jars and may be ordered by specifying Honevwell No
314047 lubricant

2 GRADUAL SWITCHES

B O '-Ring type

If the switch does not operate easily, clean the
internal metal parts with trichloroethane or a similar
solvent Do not allow any of the solvent to touch the
'O -rimnvs  Lubricate the rotor, O-rings, inside of

the switch body and other working parts with Honeywell
Nn 309535 lubticant

Check calibration once a year

If the switch has an indicating plate the calibration
may be checked by positioning the indicator knob to
1ead zero just asthe controlled line beg.ns to indicate
pressure
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The operating parts not within the sealed unit are
protected by a dust cover which should be kept firmly
1 place
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HONEYWELL MAINTENANCE SERVICE

These general maintenance mstructions on the proper upkeep of your tempera-
ture control system together with the information found on the 1instruction
sheets for the individual controls, should allow you to perform the maintenance
necessary to keep your system 1n good operating condition

However, there aire some who would rather have their control systems
maintained by trained contiol specialists It takes several years of training
and experience with control systems to be able to pinpoint sources of trouble
and to know how to handle them before they cause system breakdowns The
technicians employed in Honeywell's Service Departments have just suchtraining
and experience Honeywell, through 1its branch offices, offers Maintenance
Agreements to provide regular, expert service for all temperature control sys-
tems equipped with Honeywell controls These agrcements may be obtained to
supplement 1installation contracts or supervision contracts and are available
also where equipment has been purchased on a delnnered basis

Even if you have your own maintenance department, vou will find Honeywell
Maintenance valuable in giving vou the benefit of consultation with trained
technicians It 1s economical, too, because 1t prevents costly rush service
calls Inspectionis madeatregular nter vals inaccordance withthe Maintenance
Agreement There 1s no watting for service when the rush starts at the first
cold spell, or on the first hot day And, perhaps most important, you can
always be sure that your automatic control system is operating at the level of
efficiency designed into 1t

For detailed information about Honeywell Maintenance Agreements, write or
phone the nearest Honeywell Branch Office (sec the list of branches on the back
cover of the this booklet) or write

HONEYWELL INC , Commercial Division
2753 Fourth Avenue South
Minneapolis, Minnesota 55408

" HONEYWELL « Minneapolis, Minnesota 55408 « Toronto 17, Ontario
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SALES and SERVICE from Coast to Coast...

ALABAMA
Birmingham
Huntsville
Mobile

ALASKA
Anchorage
Fairbanks

ARIZONA
Phoenix

ARKANSAS
Little Rock

CALIFORNIA
Los Angeles
Sacramento
San Diego
San Francisco
Santa Ciara

COLORADO
Denver

CONNECTICUT
Harttord
Milford

DELAWARE
Wilmington

DIST OF COLUMBIA
Washington

FLORIDA
Jacksonvilte
Miami
Orlando
Tampa

GEORGIA
Atlanta

HAWAII
Honolulu

IDAHO
Boise

ILLINOIS
Champaign
Chicago
Harvey [ Dolton
Peoria

INDIANA
Fort Wayne
Indianapolis
South Bend

IOWA
Cedar Rapids
Davenport
Des Moines

KANSAS
Wichita

KENTUCKY
Louisville

LOUISIANA
Baton Rouge
Metairie

(New Orlear<y
Shreveport

MAINE
Portland

MARYLAND
Baltimore

MASSACHUSETTS
Boston

MiCHIGAN
Detroit
Grand Rapids
Lansing
Saginaw

MINNESOTA
Minneapolis

MISSISSIPPI
Jackson

MISSOURI
Kansas City
St Louis

MONTANA
Billings

NEBRASKA
Omaha

NEW JERSEY
Union

NEW MEXICO
Albuquergue

NEW YORK
Albany
Binghamton
Buffalo
Long island City
Potsdam
Rochester
Syracuse

NORTH CAROLINA
Charlotte
Greensboro

NORTH DAKOTA
Fargo

OHIO
Akron
Cincinnati
Cleveland
Columbus
Dayton
Toledo
Youngstown

OKLAHOMA
Oklahoma City
Tulsa

OREGON
Eugene
Portland

PENNSYLVANIA
Avoca (Scranton)
Harnisburg
Philadelphia
Pittshurgh

RHODE ISLAND
East Providence

SOUTH CAROLINA
Charleston
Columbia
Greenville

SOUTH DAKOTA
Sioux Falls

TENNESSEE
Chattanooga
Knoxville
Memphis
Nashville

TEXAS
Corpus Chnisti
Dallas
El Paso
Fort Worth
Houston
Luhbock
Odessa
San Antonio

UTAH
Salt Lake City

VIRGINIA
Norfolk
Richmond
Roanoke

WASHINGTON
Seattle
Spokane
Tacoma

WEST VIRGINIA
Charleston

WISCONSIN
Appleton
Madison
Milwaukee

...and across Canada: HONEYWELL CONTROLS LIMITED
Head Office & Factory: Toronto 17, Ontario

NOVA SCOTIA
Halifax

QUEBEC
Montreal
Quebec

ONTARIO
Hami'ton
London
Ottawa

Sudbury
Toronto

MANITOBA
Winnipeg

SASKATCHEWAN
Regina
ALBERTA
Calgary
Edmonton

...and around the World: INTERNATIONAL DI!IVISION

General Offices Minneapolis, Minn 55408
Export Sales Offices Chicago, lil ,Denver,Colo ,Ft Washington,

SUBSIDIARIES AND AFFILIATES*

ARGENTINA
Buenos Aires

AUSTRALIA
SYDNEY Surry Hills
NSW
Adelaide
Brisbane
Canberra
Hamilton
Hobart
Perth
South Melbourne
Surry Hills

AUSTRIA
VIENNA
Graz
Innsbruck
Linz

BELGIUM
BRUSSELS
Antwerp

DISTRIBUTORS

BOLIVIA
CHILE
COLOMBIA
EGYPT

FIJ1
FINLAND

Arlon
Bressoux
Brugne
Charleroi
Ghent
Zoldet
Luxemboura
BRAZIL*
SAO PAULO
Rio de Janeio
COLOMBIA
* MEDELLIN
DENMARK
COPENHAGEN
Aarhus
FRANCE*
PARIS Malakoft
Lille
Lyon
Marseilles

GREECE
HONG KONG
ICELAND
INDIA
INDONESIA
IRAN

tFirst city iisted 1s head office location
*Includes manufacturing facilities
* Honeywell Res Engineers

Body copy set in Grotesque 6% pt on 7 (upper half page' on S {low~r half)
States—Medium #215 Cities—Light #126 Main head
Extended, 12 pt, addresses (Canada & Internaticn~!) 11

ondary heads, as ' Foreign Subsidiaries

GERMANY*
FRANKFURT MAIN
Berlin
Dusseldorf
Freiburg
Hamburg
Hanover
Munich
Nurnberg
Offenbach
Gtuttgart

GREAT BRITAIN®
LONDON Bientfo d
Belfast
Birmingham
Cardiff
Dubhin
Glasgow (Scotland)
Leeds
Manchester

JUGOSLAVIA
KOREA

KUWAIT

LEBANON
MALAYSIA
NETHERLANDS ANT

set In Venus ®oid
°16 and 2,5 9 pt Sec
' setin Grotesque Rold 216, 9 pt

Middlesbrough
Motherwell
Sheffield

HONG KONG

ITALY
MILAN
Rolonnn
Ceotima
Fire nze
Genor a
Padyva
Foma
Torino

JAPAN*
TOKYO
Ctiba
Fukr etn
Hirashima
FKititkyushu
Matsuvama

NEW ZEALAND
NORWAY
OKINAWA
PAKISTAN
PANAMA

PERU

BRITISH COLUMBIA
Vancouver

Pa, Long Island City1,N Y , Los Angeles,
Calif , Manchester, N H , Washington, D C
Freeport, lli , Cleveland, Ohio

Naqasaki PUERTO RICO
Naqgoya Rio Piedras
Nithama SWEDEN
Nugata STOCKHOLM
Okayama Goteborg
Osaka Karlstad
Sapporo Malmo
Tokuyama Norrkoping
Toyama Skelleftea
Yokkaichi Sundsvall
LEBANON Linkoping
*BEIRUT SWITZERLAND
MEXICO* égg,CH
MEXICO CITY DF Bern
Monterrey Geneva
NETHERLANDS* Lausanne
AMSTERDAM Wallisellen
Hengelo VENEZUELA
Rotterdam CARACAS
Emmen Valencia
PHILIPPINE ISLANDS THAILAND
PORTUGAL TRINIDAD BW I
SINGAPORE TURKEY
SOUTH AFRICA VIETNAM
SPAIN

TAIWAN (FORMOSA)

Order proofs by
Form No 76 4783
June 1966

...across Canada: HONEYWELL CONTROLS LIMITED
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C773A Temperatura Seasor, Singie seascr mounts in
101232 tank unng immerzion well or on collector
viith meunung chin,

C7738 Temperature Seonsor. Double scnsor mounts
it storag? tank uang immerson el or on ccl
lector vath movnung chip

C772C Temperature Seasor. Sing'e sencor has flat
tened cnd wvath mounuing hole for collecter
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C772D Temperature Scnsor
flattened end
installation.

LEADV/RE:

C'73AC~two bBev 18 nch 4.7 2
HLC Class i

CTTIND- twe ‘*:k tuo white
mm), No 22 stranded, NIC Cla:s

TEMPERATURE RI‘\‘ GE DMuinus rO to plus 150 F

Loutle senser has
vath mecunung ho'e fer collector

~

13 G 457 2

DIMENSIONS Gez Fugs 2and 3 -
ACCESEORIES
Immeorsion Well for mounttng sonsor n storase
tank See Table land Fig )
Remote Sensor Winng Ceomrpartment -for warnng

stcrage tank sensor, Past No 111892F.
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{munus 1( to lus 222 C) VELL
TABIE V IMMERSION WELL TABLE
[N wr )
IMMERSION INSULATION SELECT WELL MATErme AND
LENGTH LENGTH ORDER NUMESER BELCH]
— : o - — COPPER STAINI £S5 STPLL
i mooy o mm 1/2 NPT 34 1PT 172 NPT 3/4 NPT
338 657 112 U o9 121731A 1213718 121371€ 121271F
33/8 85 7 1172 301 - 121371K4 - Z
3138 g5 7 3 76 2 1213711 121371M - -
338 a5 7 4 1016 12256412 122555A3 ~ _
5318 136 5 a 1016 1225613 12255583 — Z
" 1524 11/4 318 1262C88 - ~ Z
3Has plastic sleeve on insertion well continued 91 page S
oo " ol e T e Tl TN AT R
' ORDERING IRIFORUAATIORN

CO..‘PLCTE O DERING NUMEER, CR EPECIFY -

1. Order number *
2 Accessones

PRCOUCTS OR SERVICES, PLEASE WRITE OR PHONE

2 HESIDENTIAL DI¥ISION CUSTOMER SLRVICE
HONEYWELL INC , 1805 DOUGLAS DIRIVE T O TH
LUNNEAPLLLS, MlNNEaOTA €422 (612) H37 2L0)

I'l

INTERNATIONAL SALES ANL SERVICE OF Fh‘t

WHEN PURCHASING REPLACCMENT AND MODERIUZATION PRODUCTS FAGM YOUR TRALELIMLD |
WHOLESALER OR YOUR DISTRIBUTOR, NREFER TO THE TRADELINE CATALCG OR PRICE SHEETSFOR

turmersion well remote ccnsor winng camuparement)

{F YOU HAVE ADDITIONAL QUESTIONS HNEED FURTHEL 1T T

1 YOURLOCALHONEYWEILL RESIDEATIAL OIVISIONSGALEHOFTICT ‘CHECK WHITL PAGTES OF #114ONE DIRECTORYI

(1IN CANADA- MONEYWELL CONTHRCLS LIMITED 740 fLLESPERE FOAD, SCANNORALGH ONTARIO MIP 2VY)
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Heat Tape Installation Requiremedts

¢,

1.

ATl heat tape will be installed In sirict accorvdance with manufarturer’s rrcammendat fong

Each heater shall be factory-fabricst
pipe, and equipment (n Le wated plue
fittings, and the 1thes, plus a reasn
shall be seven feet long
or equal

Heating cables shall be <ized by the
the pipe and valve sizeas snown 0y t v

A1l valves and piping shall pot, wde
celculated by the mawfacturer Cont
of heat tape

A1l heating circuits shall be thermos
be placed closer than 2 fnches to 1ca
pipe  Set thermostat at 40°F

No heat tracing circuit shall ertend
such Junctions permit optionsl flow p

Thermostats shall be located in toe v

¥here the rating of the thermostat wo
contractor

Circuits fed from overhead 1ines sial

Field testing of in<ulation resistanc
meqggar and recorded by tie electrical
after installation on taie pipe, and A
shall be consistently not Ires aan S

Ay aldovame for areas of addittnnal hwat Toss for valve ! nges,
able exces (o allow for field variations  Tha cold 1aad 1 ortion

1t shall IT scamlecs capper sheathed type M1 cable manufac tursd by Che  lox

anufacturee for o temperature difference of 60°F { 20F ta &0 ) for
mes aanteal deawings

any circumstances, receive 1ess watts per 1inear font than hat
actar shall mate allowances for the hot sertion® Jost due t  plicim

atically continlled  Bulbs or capidlary nof thermostats shoul i nat
ing cable On small diameter pipe, plaic bulb on appocite « In of

rore than twn fest osyond a point where two or more pipee fofr when
ths  In euch caces, separately contic)ind tra s shall ba u |
clitty of the downstream end of the <retinng of pips being ¢ trolled

114 e excepded it shal) be used in confunction with a relay r

be protec ted by secondary 1ightening arrestors

and rontiauity of e unite shall he carrird ouc with a 500 olt
contrac nr Te 1ing <1all be done whrn rererved on ohe fohsi v

er the seat i ulatim br brea w falfed  Insulation rech nte
Ve gobme wioh ao dec e 40 raadang

Heating cables <hall not be lnunllrJ

until @ written relea » 1< yererved ndica §nqg that the pipee re

completely installind and welded ond have passed a1l aerescary tests

Heating cables to be aid 0.t alnig sections of plping to be traced tn ensure reasonahle uniform di tri-
bution of hrat It {s roiomended that the cable firet be “yauqied in u ing taps or rubher hands vhich
are to be removed after permancnt handing  The cable <hall nol be julled taut, but atlowed reasona 1o

waving along axis of pipe
Cable sheaths shall not cross or tou

Heating cable shall be strapped to ?
intervals not exceeding one font per
larger, shall he used to hold the cal
shall be snug but not so tfght as to

Extra cahle Lo be provided al areas
wmantiing and removal of equipment

Thermostat bulb to be located as far
control wire shall have mechanical pi

Where source of supply dors not coiiy
cable, or equal, shall be run along

v one another nor snall ratlrc he inctalled directly on top of nipe

tnry and Yarger pipe using 1/7* wide stalnless steel banding a*
1975 NIC Article 47,-12¢  Stafnie s sterl tie wire iR AMC, o
s to Irrequiar surfa #& surh as valves, Tie wire and strveppii
“ydent caple sheath

¢ tncreased heat 1os< <ich as valves, and flanqes to allow dis
avay from heating cable ac poccible  Thermnstat capillary and
acection between the equipewnt rack and the pipe 1ine

1de with location of iwrenistat Tmerson (hromolox Type M1 Powr
¢ pipe unider the fasulation, to the tnrymostet

All Junction boxes soall be lorated phove grade level  Covers <hall he bep on haves st all times vien
not working therefn Where allowable, a hole shall be provided In hattom af junction baxes to perm:

moisture to escape

A1) terminations shall he protected from toe weather and from phy<ical damage

Any fleld alterations, or devlnionl. shall pro

d anly after authority via signed chanqe arder has

been issued by engineer A1l changes shall be siura ely trcovdrd by the enntractor and shall be tu wod

over to the engineer upon completiof

of thao phase of the wol

Mvice mechanical contractor--that 411 Vines shall be insula.ed within 74 hours upon tracer fnstalla‘ion
and acceptance, st lesst one week befare tracer installaiion, and aqain nn rmpl,ﬂon of tracrer inst ?

Tation

Junction boxes, thermostats, transformers and the 1ike shall not he atte hpd to the lntulation, bat nall

be mounted on brackets fadriceted o
te support equipment mounted on them
swpports

qilvanized anqle, channel nr other mA' eriatl of sufficient strer th
Brackets shatl not be mounted on pipe, but rather on separats

GENERAL NOTTS

1 frecirical contractor shall vicit ¢
Joh <ite betore bidding this job tn
determine tae axtent of work fnvalys |

2 AV} powsr 1fnec shall be run In gale sndzed
conduits

3 Motor Controlters and starters ahall be
furnished and mounted by the mee hani 11
contractor  Llectrical contraclior 1
run electrical service to sl electrs at
devices and wire them

4, A1) control wiring to be furnished aid
installed under mechanical work by a
contrnl suhbcontractor [lrclrlcn{
contractor shall provide service to
contrnl panel

S, Electrical contractor shell furnish

and install a1l heat tape and its
controls
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