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SOLAR HEATING SYSTEM FOR THE COCA-COLA

BOTTLING WORKS OF JACKSON, TENNESSEE

KEY WORD ABSTRACT

INTRODUCTION

Application

System Type.

Collector Type
Collector Manufacturer
Collector Area

Storage Capacity
Building Load

BTU's Produced
Building Owner

Designer
Contractor

space and water heating
active

hydronic evacuated tube

Owens-Illinois

9480 sq. ft. net.

24,000 gallons

5001 x 100 BTU/YR

2765 x 106 BTU/YR

Coca-Cola Bottling Works
of Jackson, Inc.

Energy Solutions Inc.

Morgan & Turner, Inc.

A retrofit solar heating system has been designed and installed at the
Coca-Cola Bottling Works in Jackson, Tennessee. ' The system consists of
9480 square feet (net) of Owens-Illinois evacuated tubular solar col-
lectors with attached specular cylindrical reflectors and will provide
space heating for the 70,000 square foot production building in the win-

year.

ter and hot water for the bottle washing equipment the remainder of the

It is anticipated that the solar heating system will supply an estimated
. - . 55% of the present total thermal load at the bottling plant.



DESIGN PHILOSOPHY

It was originally envisioned that flat plate collectors would be used for
the system, but the evacuated tubular collector was ultimately chosen
because it offered greater potential for possible higher temperature

applications at the plant (e.g. process cooling and air conditioning) in
the future.

Figure 1 presents a schematic of the final system design. A total of
346 collector modules comprise the solar collector array which faces
virtually due south and is tilted 50° from the horizontal. The steep
tilt angle for this year-round system is due to the high space heating’
load in the winter months (900 x 106BTU/MO) compared to the much lower
process hot water load in tune summer (200 x 106BTU/MO).

Storage 1is provided via two (2) 12,000 gallon steel tanks located with-
in the bottling plant's production building. .The somewhat higher than
normal storage volume-to-collector area ratio (2.5 GAL/FT ) is required
because of the four-day work week employed at the plant. Thus, energy

.1s collected seven days a week but is used primarily only four days a
weelk.

Space ‘heating from storage occurs via sixteen (16) hydronic unit heaters
located throughout the production building. Four shell-and-tube heat
exchangers transfer stored heat from the tanks to the bottle washer.

The collector pump is activated whenevet a pyranomerer in the plaue of
the collectors measures a solar insolation above some threshold (e.g.

50 BTUH/FTZ). To minimize pump cyeling, a time-delay arrangement keeps
the pump on a minimum of 30 minutes (adjustable) once it is activated.
Over-temperature protection is provided via the purge coil through

which collector return water is diverted whenever the return temperature
exceeds 2359 F, The heat from the purge unit is directed to the outdoors
in the summer and to the indoors during the heating season, The col-
lector pump is activated for 30 minutes every four -hours to supply freeze .
protection whenever the outdoor temperature is below 350 F

Because the existing roof structure was unable to support the collector
array with an acceptable margin of safety, a super-structure tied to the

vertical columns of the building was designed and installed above the
roof using standard steel structural members.

Figure 2 presents the predicted thermal performance of the system along
with the combined space and water heating loads of the bottling works.
As can be seen, with the exception of a couple of summer months, virtu-
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ally all of the collected energy can be used by the plant.
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F}GURE 2. SYSTEM PERFORMANCE PREDICTION

PROBLEMS ENCOUNTERED AND SOLUTIONS .

The two major problems that led to project delays both concerned changes
in solar collectors. The first concerned the request to change from the
originally proposed flat plate collector to the evacuated tubular col-

- lector. Approximately three months elapsed before approval of this re-

quest was given. :



The second delay occurred after the final design review when the collector
manufacturer urged that the project use a drainable version of its collec-
tor. After much discussion and approximately four months delay, it was
decided to use the non-drainable collector originally envisioned.

No major problems occurred during the construction phase of the project
which commenced in January, 1979 and ended in September, 1979. A virtu-
ally flawless start-up occurred in September, 1979 followed by a ''shake-
down" period during the ensuing fall. The only problems encountered dur-
ing this last phase have been relatively minor problems associated with
the control system. These problems are presently being reviewed by the
controls sub-contractor in hopes of finding a solution forthwith.

PROJECT STATUS

As discussed above the system has been in continuous operation since early
September, 1979. With the exception of the aforementioned controls pro-
blem, the system appears to be operating satisfactorily.

At present data are being gathered to ascertain the system performance
characteristics and to compare them with those predicted by the design
analysis.



TYPICAL COLLECTOR ROW



APPENDIX A

ACCEPTANCE TEST PLAN



-ACCEPTANCE TEST PLAN

PROJECT NAME: Coca-Cola Bottling Works of Jackson, Inc.
PROJECT LOCATION: Jackson, Tennessee
DATE OF TEST: September 20, 1979

INSPECTOR:

COLLECTION SUBR-SYSTEM

A. Verify that solar collectors are those called for and that the number
of collectors is that called for in the plans and specifications,

COMMENTS : Owens~I1linois Tubular Collectors

installed

B. Verify that collector orientation is that called for in the plans.

COMMENTS: Collectors are slightly off due south

4° west of south

C. Verify that collector-loop pump is that called for in plans.

COMMENTS : Verified

D. Verify that pressure relief valves of the rating called for in the
plans are installed at each collector array between any shut-off

valves. :
COMMENTS : Verified
E. Verify that collector £luid is a water/ethylene glycol mixture with

a freezing point below =209 T,

COMMENTS: The system is using water with a pump mode

for freeze protection.




H,

Verify that collector loop can maintain a pressure of 30 psig for
Ly minutes with no lLeaks occuring. If reliefl valves are: removed,
care should be taken to insure that solar collectors do not over-
heat, '

COMMENT'S : System was pressure tested to 100 PSIG

‘hydrostatic pressure for 24 hours and no

_ngks were fognd.

With collector pump operating, adjust "circuit-setter' valves at
each collector array to provide schedule flow rate through each

array.

COMMENTS: Circuits were balanced

With collector pump opefating and with clear. skies prevailing, re-

cord the system performance via the below table. Tluid temperatures
shall be taken with thermometers mounted in the collector supply and

return lines as near the collector array as possible. Insolaction
measurements shall be made with a solar pyranometer in the planc of
collector Array #1l. ‘ I



COMMENTS :

TIME AMBIENT COLLECTOR " COLLECTOR SOLAR
TEMP. SUPPLY RIETURN INSOLATION
TEMP .. COTEMY
(¥) (F). (F) (BrUI/Tr?)
9:24 am____ S50°F 140°r 152°F 150
10:50 am 1480F 166°F 225
Data taken on November 7, 1979




IT. HEAT DISSIPATION SUB-SYSTEM
A. Verify that purge unit is that called for in the plans or note
any exceptions. Verify that unit is installed as shown in the
plans.

COMMENTS:: Purge air unit measured amp 25 - 24 - 25

B. Verify that whenever storage tank temperature exceeds a given
(adjustable) set-point that flow returning from the collector
array is diverted. through purge unit.

COMMENTS: Verified

[y

C. With storage tank temperature above 180 F and with a solar in-
solation level above 200 BTUH/FTZ in the collector plane, verify
that flow returning to tank heat exchanger via the purge coil is
at a lower temperature than flow leaving the tank heat exchanger.

COMMENTS: _Purge unit operation was simulated and found

to operate properly

III. STORAGE SUB-SYSTEM

A. Verify that main storage tank and all related hardware are as
specified in the plans. Verify that tank carries an ASME seal.

.COMMENTS: Verified




IV, PROCESS 1IEATING SUB-SYSTEM

A. Verify that the pump, piping, valves, heat exchangers,
insulation and rcelated components are in accordance with
the plans or note any exceptions.

COMMENTS : Verificd

B. Verify that solar collceetor pump starts whenever the collector
temperature exceeds the main storage temperaturce by 2007 and
remains on until this temperature difference falls to less than
307, ‘

COMMIENTS : Solar pump is startcd by pyronometer

C.. Verify that whenever main storage tank temperature exceeds a
given set point (nominally 240°F) and collector pump is on, the
flow returning from the collectors is diverted through the purge
coil via the two-position motirized valve and that purge coil fan
is simultancously activated. Verify that this condition prevails
until tank temperaturce drops to at least 29 below the given set
point. - : ' b

COMMENTS: Condition was simulated and verified

D. Verify that whenever the building's thermostat calls for space
heat and the wain storage tank temperature 1s above a given set
point (mominally 100°7¢) rhe space heating pump is activated and
that the air-handling unit is activated simultancously.

COMMUENTS : Simulated




.o Verify that tank drain valve and sight gage are operative,

COMMUENTS:  Tank drain valve s _operational, There is

__a _sight pgage on _expansion tanks

-

C. Verify that tank is equipped with a pressure relief valve as
shown in the plans. ' ' " : 4

COMMENTS:  Verified
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APPENDIX B

MAINTENANCE AND OPERATING PROCEDURES



EQUIPMENT FUNCTIONS

‘ SOLAR HEATING PROJECT

COCA-COLA BOTTLING WORKS OF JACKSON, INC.
JACKSON, TENNESSEE

Solar Collectors

A total of 346 Owens-Illinois solar collectors are installed on the roof of
the building. These collectors are of glass construction and must be protected
against freezing and from excessive pressure. Water must be circulated thru

the collectors or they must be drained whenever solar heat from the sun is

available or in the event the outdoor temperature is below 35°, It is very

important thaf water be circulated when solar heat is available as the heat
build-up can occur very quickly, thereby generating steam and pressures which
will cause the tubes to explode. Individual relief valves have‘beén installed
at each array of collectors to protect against high pressure. Tﬁese valves
should not be depended upon for pro?éction of the collectors except in the
case of. an emergéncy. In the event maintenance is required on a cbllector,
the work shouldlpreferably be done on a cloudy day so as to minimize the

chance of pressure build-up.

In the event it is necessary to drain the water from the collectors, they

must be vented as they are filled to purge all air out of the tubes and
assure a filled condition. The circulation tubes within the collectors are
quite small and the least amount of air can be trapped in the tubes and
block the water flow. This blockage of water flow would then result in a
high pressure as soon as sunlight was available andibossibly cause damage to
the collectors. Veqting may be accomplished thru the individual tubes and.

also thru a manual air vent located at the pipe connection to each array.

It will be necessary to periodically clean the collector tubes and particularly
the reflectors. We do not have a recommended schedule for this, the surfaces

should be checked and maintained in a clean condition.

B-2



2. 'Hot Water Unit Heaters

A total of 16 McQuay downflow hot water unit heaters have been installed far
building heat. These units are controlled by wall mounted electric thermostats
and manual starters. Each thermostat is equipped with a manual "Fan-On"

switch which permits operation of the fan for air circulation.

Hot Water Circulating Pumps

A total of 4 centrifugal pumps provide all water circulation for the system.

These pumps are automatically controlled so long as fﬁe}starter selector .

switch is in the "AUTO" position. The function of each pump is as listed

below: | i

P-1 Circulation of hot water thru the McQuay unit heaters.

P~-2 Circulation of hot water thru the 4 heat exchangers which ;érve the
bottle wasﬁer.

P-3 Circulation of water thru the solar collectors.

P-3A Circulation of water thru the solar collectors, this is the same function
and pumping circuit as P-3. NOTE: There is located at the bottom of
the control panel a switch marked "P-3/P-3A", the purpose of this switch
is to alternate the use of these two pumps. This switch should be

re-positioned on a monthly basis so as to evenly distribute the running

time between the two pumps.

WAter to Water Heat Exéhangérs

These units are located on the floor near fhe bottle'washer. Hot water cir-
culated from Pump P-2 flows thru the tubes within these'heat éxchangefs and
provides a source of heat for the caustic solution used in the bottle washer.
The caustic soiution is circulated thru the shell of these heat éxchaﬁgers
and is heated by the hot water being circulated thru the tubes. Temperature
control of the caustic solution is aehieved by vapying the water flow thru

the tubes. This is accomplished by the Honeywell valves located at each

B-3



heat exchanger. Control of these valves is discussed in the control

sequence portion of this manual.

Watts Backflow Pfeventer

A series 900 Watts backflow preventer is installed in the fresh water fill
connection serving the solar system. The purpose of fhis device is to prevent
a backflow of water from the solar system into the domestiec system serving

the plant.

Nitrogen Compressors

 Two Ingersall-Rand nitrogen.compressors are located adjacent to the control

panel and under the storage tank. Thése compressors control the system
pressure so as to maintain the minimum préssube necessary for circulation

thru the collectors and to prevent an excessive build-up of pressure as the
heated water expands. A supply of nitrogen must be maintained in the 3 storage

cylinders located to the left of the control panel as this nitrogen provides

the cushion in the compression tanks. The purpose of the nitrogen is to

provide.a gas which will prevent oxidation within the piping system.  Pressure
control switches are located adjacent to the compressors and their function

is described on sheet LU of the ¢ontrol diagrams.

Purge Air Handling Unit
A McQuay air handling uhit with a capacity of 18000 cfm is located on a

platform above the storage tanks. The purpose of this unit is to exhaust

- excessive heat to the atmosphere.' There is no way to prevent the collectors

from absorbing heat whenever solar energy is available;therefore, whenever
the control system senses an excessive build-up of heat, the Purge unit fan
runs and hot water is diverted thru the coil of the unit. Dampers are

available in the discharge duct to direct the heated air either thru the

roof or back into the building. It is very unlikely that excess;ve heat
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“would ever be available when heat would be desired within the building;
therefore, the dampers should always be positioned for exhaust thru the roof.
A chain operator has been provided to facilitate %he positioning of these
dampers. Thé selector switch on the face of the starter éovef serving this

unit should always be left 'in the "AUTO" position.

Control Panel
This panel houses the various control relays and instrumenfs for the opération
of the system. Pilot lights are provided which indicate equipment operation
and in some cases alarm conditions. A description of the various lights and
switches is as follows:
System Alarm - 4 lights are provided at the top of the panel and indicate
high temperature alarm, outside air temperature below 350, low‘nitrogen
pressure in the storage system'anq low water level in the expansion tanks.
In addition to the alarm lights, an audible alarm will sound in the event
of an alarm condition.

' Display Thermometer located in the center of the panel can be used to obtain
the temperature at any of the 16 points indicaféd by the push buttons below
.the thermometer. These points are as follows:

"Heating supply and return" indicates the hot water tgmperafure being
circulated by pump P-1 thru the hot water unit heaters.

"Process supply and return” indiéates the temperature of the hot water being
circulated by pump P-2 thru the heat exchangers. o

"HX supply and return" for each of the U heat exchangers indicates the
temperature of glycol solﬁtion entering and leaving the heat exchanger.
"Compartment supply" provides an indication of the temperéture of the glycol
being suppiied to the individual wash compartment. This may be higher than
the temperature leaving the heat exchanger, indicating that the gas burner

is supplementing the heat to the washer.
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In addition to the single multiple use thermometer in the center of the panel,

4 indicating thermometers are located on each side of the panel. Temperature

in each storage tank is indicated by "Tank #1" and "Tank #2". Temperature of

the water béing circulated to the solar collectors on the roof is indicated
by "Solar Supply" while "Solar Return” indicates the temperature‘of the water
returning to the tank from the solar panels. On the right hand side of the

panel, 4 thermometers indicate the temperature in each compartment of the

“ bottle wésher.

Eight pilot lights located near the bottom of the panel indicate the operation
of the system. Four lights to the left indicate which stourage tank is £illing,
that is obtaining heat from the so;ar loop and which tank is in use, that is
providing heat to the process pump or the building heating system. The fowr
lights to the right are an indication as to Qhether or not the automatic
cohtrol system would permit thezindividual burners to be used. This is not

an indication that the burners are in operation only that they can operate

automatically if required to maintain the desired compartment temperature.

At the bottom of the panel, selector switches are provided for Pumps P-1, P-2,
P-3 and P-3A. These switches should be ieft in the automatic position during
normal operation. The selector switch between P-3 and P-3A should be re-
positioned on some regular schedule, preferably monthly, so as to utilize

each pump on an equal basis.

The sequence of control operation'is shown on sheet #1 of the attached

control diagrams.

Manual Control of Evans Heaters

Occasionally it may be desirable to operate the gas fired Evans heaters

separately from the solar installation. The original sensing elements have

B-6



" been left at the side of the bdttle washer and-musf be inserted in one of

. the temperature wells at that point. A selector switch in front of each
Evans heater should then be placed in the "MANUAL" poéition. Under this
condition temperature of the cauétié'solution beiﬁg circulated to the washer
will be controlled directly by the gas heaters. As soon as possible, the

system should be returned to a normal and automatic condition.

B-7
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APPENDIX C

EQUIPMENT DESCRIPTIONS
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Pertormance
Data

The SUNPAK collectors described in this catalog are the most
efficient solar collectors offered in the markelplace today. The
following graphs show comparative test data for SUNPAK vs.
flat-plate and other vacuum tube collectors based on actual
independent laboratory test data*

Fig. 1: ASHRAE 93-77 test data at normal incidence for SUNPAK collectors,
measured by independent tes! laboratories —and shown on an aperture area
basis.

Fig. 2: Incidence angle modifiers for SUNPAK collectors, measured according
10 ASHRAE 93-77 slandards by independent test laboratories. For comparison,
similar data 1s shown for both the GE evacuated tube collector and a lypical
flat-plate collector.

Fig. 3: All-day efficiencies of the SUNPAK collectors, measured on an aperture
ared bdsis, by independent test laboratories at the indicated inlet temperatures.
oot 1S €qual lo daily insolation—divided by the number of hours between
sunnse and sunset. Solid ines indicate effective daily efficiency curves derved
from ASHRAE 93-77 instantaneous test data**

Fig. 4: Companson of ASHRAE 93-77 normal incidence elficiency curves for
SUNPAK colleclors, two flat-plate collectors, and the GE evacuated tube
collector, all on an aperture area basis.

Fig. 5: Comparison ol elfective all-day etticiency curves for SUNPAK collectors,
two llat-plate collectors, and the GE cvacuated tube collector (see Fig. 4).
Colored regions indicate typical operating ranges lor swimming pool heating,
spaca and water heating, and air condilioning.
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Sunpak Evacuated Tubes

LAY ﬂl,i:ni: !

L et

The basic compaonent of the Owens-lllinois
SUNPAK solar collector system is a
hermelic package consisting of an
absorber glass tube and a cover tube. The
absorber tube accommodales differential
thermal expansion, while a third tube
permits the reverse tlow path for the heat
transler fluid. Nominal tub¢ dimension is
2"in diameter by 44" long

Durability and Weatherability

SUNPAK lubes are made of low iron, low
Ihermal expansion chemically resistant,
wealherable Kimble KG-33 borosilicale
glass — with a high-performance scleclive
coaling appled on lhe oulside surface ol
the absorber tube. This coating 1s a
semiconduclor type providing absorp-
tance of @ = 0.86, € = 0.05.

Vacuum protecls the coaling from
environmenltal effects, while the vacuum
iselt 1s prolected by a banum getler
Extensive life testing shows our lubes can
indelinitely withstand the dry lemperalures
thal can accompany bright sunhght
(650°F) Field expenence and lests
conducted at the Institute tor Disaster
Research at Texas Tech Universily, also
demonslrate that the tubes can withsland

1.25* diameter hail stones withoul breaking.

Sunpak Series Collector

A SUNPAK series solar collector consists
of 24 evacualed lubes In a seres flow
arrangement: 12 tubes above, and 12
lubes below a cenlrally located manifold
A module consisting of tubes, manifold
and hardware occupies an drea of
approximately 4'x 8'(or 32 [I?). The
sernes module 1s a hydronically filled
non-drainable solar unit ideal lor those

large commercial buildings or industnal
process apphcations where there's a need
for maximum solar collection area with
minimum piping connections. Once the
hydronic circuil 1s filled, minimuim power
1S required 1o circulate the solar circut
Comes ready-lo-assemble, or pre-
assembled (for large installatons)
Physical Description
Module instangton dred — 32 (1° (4 fl.x O ft).
Module collecting aperture = 27.4 ft?
Module weight-185 Ibs water fitled. 110 1bs. diy.
Intermodule connections made by integral
copper headers.
(1.125 in. 0.D. 1in. 1.D.) and mechanical
clamp type phenoli¢ activated seal.
Tube dimensions (nomina!): 2 in. diameter x
44 ih. lony
Recommended heat transfer fluid = water.
Materials
Manifold—Hard drawn type M copper tube.
Manifold insulation—Polyurethane foam,
2 Ibs./ft? density, k = 0012 Blushr ft.vF,
average thickness of 2 inches.
Fluid Seals—High temperature si'icone rubber.
Freeze Protection
Water, without the addition of freeze
depressants, i1s recommended as the heat

transfer Hluid in most geographical locations
n the U.S. Resistance 1o lreezang resalts from
the very low thermal losses and hngh therm!
mass of the SUNPAK tube, whose
temperature-decay ime constant 1S greater
than 20 hours Penodic flud low for bri!
penods 1s recommended 1o protec! inle'/
outlet pipes and connections under mghttime:
or other no-flow conditions.

Operating Conditions

Temperawre Range—minus 40%F 240“F
Maximum outlet pressure —30 psiy

Minimum pressure drop—>5 st

Tilt Angle —optimized for best performance
Thermal Performance

Testing at the National Bureau of Standards
and at Desirt Sunshine Exposure 'ust, 'nc.,
In addition 10 extensive in-house purtormance
tests, verihes the mygh-petfonmance featares
of the SUNPAK collector 'n particutin,
SUNPAK's ability to deliver uselul energy
throughout an entire day has been demon-
strated for both high temperaturcs
(T,,2200"F) and cold, cloudy weather
conditions. Since performance testing 1s
always performed on one or more compl'ete
SUNPAK modutes, the e!fects of maniold and
misce!'aneous heal l1osses are automatica'ly
ncluded in the test cala
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PRODUCTS

Cinrlfugal Pumps—Base Mounled

SERIES 1510 _

s ARSI P A
AT B R ¢ N ~ B L

_ iy Coca'—Cola : Jackson, TN: .: ’
o 4 5 e g 5 : ey &
oy b ; f: o

” U . x v ’ {17

UNIT TAG N0, ~" P 1 e

e T Gr1ff1th €. Bur'r ATAOE

CONTRACTOR Morgan § Turner - e ) h

84 G RepresentaTive__Johnson § Scott - T b

? arner na - 1252 1 W e
j susmirTep ay_Gene Mankowski ™~ *g, . 12-6-78 |

\APPROVED BY___ EHG DATE__"

SPECIFICATIONS

L
T Ty L A i3 ol ’ e :
oascmmat sucnpN 2 v e P L 95 GPM 45 : i A e
-—”.A J g ¥ ' . ) W
Nl - H MATERIALS UF LUNSTRUCTION,
X BRONZE FITTED [J ALL IRON []] ALL BRONZE m 1510 (Standard Seal)
| ELECTRICAL DATA: = 2 WP -, . []1510-P (Packed)
240 - " “ypira 6070 3 n. . [] 1510-PF (Packed—Flush)
\ s ; v aed 1510-S (Single Seal)
: MOTOR ENCL OPDP : =
R Sy o A X [J 1510-D (Double Seal)
SPEC. CONSTR Tl
. APPROXIMATE WEIGHT ; 206 LBS, .

- MAXIMUM WORKING PRESSURE 175 PSI :

FLANGES ARE 125[ A.S. A

o T R : DIMENSIONS
N N R STANDARD SEAL 1510
Eas MOTOR T‘UMP DIMENSIONS (INCHFS) y
,PuMp Isuction [FRAME] A ] B ] c [ D TETFT 6 TH] g Tkt m][N[P]R]SIT
.0 SIZE SIZE “'S'" FRAME
b6 _ | 25%, |
143T |28%| 12 [22% | 10% | 6 3 [ 27% | : oy “13%
1457 28y
W 1827 |31 25 : : [ 29% 147
2AB M 711847 3 3 [30% |16% | 9% | 7% | 4% | 5% 1% | %
2137 [33%| 14% [28% | 12% | 7% a% 32%, ] a7,
2157 =5 331 -
2547 _|39% 3% : [37% |17% [10% 2
256T 391, ~

STUFFING BOX 1510-P, 1510-PF, 1510-S, 1510-D ¢

MOTOR PUMP DIMENSIONS (INCHES) A%
PUMP |sucTioN [FRAME | A ] B[ c [ D J EJ F [ G |H BT T | . T O e O T [
SIZE SIZE *S" FRAME
56 29',{. <113
| 143T 31 |. 13%
145T 34%| 14% | 28% 4 32%,
1827 _| 12% | 7%| 3 A% | 3, | 33% |16% | 9% | 7% | 4%| 5%|[ 1% |11%| % .
: 2AB 2y* [184T - 34%
. [_2137_|39% 33% oo 35% : 141%,
; R (55 -5 : 37V
. [ 2547 _[46'%[ 16, |36% |14 8 5 5% | 3 [40% |18% |12 ¥ Dbt oWl v 7
. ‘- 256T | ; ‘ 2% | -

BELL & GOSSETT M;)RTON GROVE, ILL. 60053 ITT

Fluid Handling Division, International Telephone and Telegraph Corporation

© COPYRIGHT 1968, 1973 BY INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
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' @5? PERFORMANCE CURVES

- 4 PERFORMANCE CHARACTERISTIC CURVE : o
i ror 2"AB  centmrueaL pume na. no. 1510 AT el p ‘ soee0 1750 nrm
4 CURVES BASED ON SHOP TEST USING CLEAR COLD WATER AT A TEMPERATURE OF NOT . PR
o OVER 85°F. PERFORMANCE IS GUARANTEED AT INDICATED OPERATING POINT ONLY. Do Ty
HORSEPOWER CURVES DO NOT INCLUDE MOTOR SERVICE FACTOR. APPROVED 7 pare 10-9-67 Rev.
j( s ¥ -} ¢
- ~ R oA BEE
"1 195%] | 55% - BN 1750 R BN
60 N/ 6.0%’ 65% Irlnpe:lenlml tmnlmodl in l%' rw;- |
I k / y b ments to supply required capacity.
- A A ﬁespomgbthty_ for final impeller siz- _|
7 & I / ( / \\ 68% ing remains with ITT Bell & GossetL.
A AL S A4 68%
N P~
50 - 5 / \ / ARO,
N ~ 5%
E 6% N\ I / . AN P4 ;v ] :
S ' ke = 60%
z ' NI ANA T L R
g i o = s \Q‘ N \\‘
g = i £ IAI LA ™ 14 X
2 L X [N ~HIN A ‘\\\L N VIR
) Y oS ': // '(q N /’Q 45% 1 :
¢ .-. 30 ~\‘ (= >( \‘\ \‘ \‘\l\ // \\ Lt 8 U'
A ) NK =
: 5" N RN 4 N AN Y Hp— m
y N NN \},‘/ o e 3 -
=
— P 4aN
2 e S & T [S2 H = 20
= S e P T P = :
N
, (N.P.S.H. REQUIRED) S< =T v P 10
g
“ 10 [ ] ¥ HP [ [w%np i aE
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 ;70 180 190
PERFORMANCE CHARACTERISTIC CURVE P o o - s
ron 2"AB  centmruaat puwe nia. no. 1510 i) SR Ty L seee0 3500 e .
CURVES BASED ON SHOP TEST USING CLEAR COLD WATER AT A TEMPERATURE OF NOT . * ity 0 = ™ M TS
OVER 85°F. PERFORMANCE IS GUARANTEED AT INDICATED OPERATING POINT ONLY. R gt sl b g palo iR AR
HORSEPOWER CURVES DO NOT INCLUDE MOTOR SERVICE FACTOR. ...m.,,@f-ﬂ oate 10-9-67 Rev.
958 7Y S = ;
; 3?% ‘}f% 5}00 ! ! nr -\
: o 60% 4% e T
g AN (G ' T 65% $3500 r)m ,
- d ’ T - > T T 1 o) e %.'l 1-
o, 220 ~7 \‘\ i y N 68% E‘T:’r::!eg :L;;?vm%‘:u:'?d -z:lp:glt} g
it s e et L ; ibili v S
At / /\ 70%~ 68% : inzsfxiﬁl'gelﬂr'{'gem" Gg;s‘en.
g S 200 ¥ - NI L Fi 2
2 6% I 3 I " '\! / : 'Q / e [l 5
180 | [ I — \( / / @ 65%
¢ S A NAVARE
Gt ==l 2
160 6" . N \‘()l‘\ 60%
z N / A AN /
PR A ETER A S\
R L N i 4
<120 m-, L/ N SO LA \
B | ~_| P\ 15 HP i
9 160 L3 " | e ~L |\ / i
- = ’ e N = -
0 | ) 2 e N \\.& » = :
™~ - - : ~
i V\ 5 o & P ,‘[ 3 4 \\
¢ | X - o 30
= ZC‘ NN 10 HP
i : _«/ \\ ;
a0 < < 20
(N.P.S.H. REQURED) % 7% HP
5 FEEREED awp | | [ [5RP [ | | b
0 20 40 60 140 160 180 200 220 240 260 280 300

80 100 120 =
CAPACITY IN U.S. GALLONS PER MINUTE 3

i 5 éELL & GOSSETT MORTON GROVE, ILL. 60053 ITT

Fluld Handling Dlvision, International Telephone and Telegraph Corporation PRINTED IN U.S.A. 8-73
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CENTRIFUGAL PUMPS
 SUBMHTAL

B-224.%

.REVISION 3

Contrlfugal Pumps—Base Mounted

'SERIES 1510 TYPE B

'j Coéa-Cola : _»"Jackson' 3 ™

P 2 ' e . ] 'r.:.'

‘U"NIT TAG NG..

| ineicen_. Griffith C. Burr »-.- _k
édﬁymcroé’ Morgan & mmer G:
-B.iG?.REP_RESENTA.TNE Johnson §& Scott Fa

| ORDER NO. 1252 .. DATE
} susmiTTeD By__Gene Mankowski Gare io-8-781
‘]’ APPROVED 8Y. : 3

Sl e Sy N e

5 spscmcmons
194 S0

GPM__ FT.

[ 1510 (S_ta'ndurd Seal)

@ BRONZE FITTED D ALL IRON O ALL BRONZE ¢ (] 481D CRuskad) :
S [[] 1510-PF (Packed—Flush)

i MATERIALS OF CONSTRUCTION
l

v

ELECTRICAL DATA

HP S
A iy i 1510-S (Single Seal)
240 o E 0 60 L, 3 . O
k = C¥ PH. [ 1510-D (Double Seal)
MOTOR ENCL OPDP
‘ ﬂ
i d l I ' SPEC CONSTR
| s+ MAXIMUM WORKING PRESSURE 175 PSI
Wl e '," i ,.._.“.« " FLANGES ARE 1254 A.S.A.
O - ,1 |,~.‘v.". wh b N
: X ' S DIMENSIONS
5 "_.‘,, .’ Sl ' ;
" LR g STANDARD SEAL 1510 .
oo N 0 PUMP DIMENSIONS (INCHES)
PUMP | SUCTION | FRAME A]BICIDIEJF]GTHIJ SO S O T 0 ) N T (s
SIZE SIZE 45" FRAME
1827 |31 25 30% 15%
184T [ 313%
2%B -3 2137 [34% |14% [28% |12% | 7% | 3 4% | 3%| 33% [17% |10% | 9% | 6 6% [15% |13% | %
215T 341 i
254T [39% 33% 37'%, 17%
2567 39114,
STUFFING BOX 1510-P, 1510-PF, 1510-S, 1510-D
v MOTOR PUMP DIMENSIONS (INCHES) i
pump |sucTioNn [FRAME| A | B [ ¢ [ o | E [ F T g T HT J 0 S T R L
SIZE SIZE ) ©5'" FRAME
1827 [34% 28% . 331y, 15% .
; 184T | 14%| 12%| 7% | 3 4% 34'%|17'% | 10% _ Y
2B " 3% | 2137 [39%]| 33% ] ; 3| 36% 9.| ‘6 6% [ 15% |13%
215T 38%,
2547 |46% |16 |36% |14 8 |5 5% 41% [18% [12 18% Vs .
X 2561 | | 43% :
I

BELL & GOSSETT MORTON GROVE, ILL. 60053
Eonl e Fluid Handling Division, International Telephone and Telegraph Corporation

© COPYRIGHT 1967, 1970 BY INTERNMATIONAL TELEPHONE AND TELEGRAPH CORPORATION

17T
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TOTAL HEAD IN FEET

‘E 5 'PERFORMANCE CURVES

PERFORMANCE CHARACTERISTIC CURVE )
voa 215°B  commruaa Puwe na.wo. 1510 TYPE B sprio 1750 mem
CURVES BASED ON SHOP TEST USING CLEAR COLD WATER AT A TEMPERATURE OIF NOT e
OVER 85°F. PERFORMANCE IS GUARANTEED AT INDICATED OPERATING POINT ONLY.
HORSEPOWER CURVES DO NOT INCLUDE MOTOR SERVICE FACTOR. APPROVED . MY! 8- 3] 67 Rev.
[ // By ~'_ /T' ""'—"‘
20% T /o, i ; D i
e R A 2 * o,
7 ‘T' u( I I 7’0%' 72% Impellers are trimmed in %4°
100 | ™ 4 (74% gﬁ: g\!eyn :?se;gosnus?glllyty' ?grufiltnea(‘:
9”7 % impeller sizing remains with ITT
N b 7?_ 2 75% Bell & Gossett.
90 2) 4 / e
L = Pl I AN
8% I N + 7 74%
80 P N1 /T Y 72%
= 8" ’ o= sL;.L I .-\ 70%
_" | ] l/rr\ NE e *L"/‘\, e
5 74 — Y A Y e 2N ,‘>'\5 o
- Ao NN 1A oy 60%
N AR S e ]l N (D |
50 = ; > & XT<10 HPY
N\ N = e £ b ™
: NS =N e
\\ { Rl N - L)
30 — L bt 3 e‘\ [ =
£ ‘I l’ ! _— [ 7% HP
i N " f
f i N
20
) ' 13 HP : 5 HP
5 15’ 20", 25 30° 1] 38
(N.P. S.H. REQUIRED)
0 P 0 e 3 o L N
0 50 100 150 200 250 © .. 300 350 400 450

CAPACITY IN U.S. GALLONS PER MINUTE . = ', -

BELL & GOSSETT MORTON GROVE, ILL. 6

0053

Fluld Handling Dlvision, International Telephone and Telegraph Corporation

I“‘T
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: . _CENTRIFUGAL PUMIS P A!
ELL&GOSSE"'.{?:'E. Sttt eI IAL B 22 O

RODUCTS R i A e _ , stsuow 4
; ) \ Centrllugall.PumPS—Ba;e Mounted /ﬁl F Wf ""‘ <
f 5 SN 1 5. !h W) w
‘ itk o SERIES 1510 TYPE B - ‘ |

Coca Cola _ Jackson, TN )
P3 P-3A .

- 'UNIT TAG. N6 e s i

Grlfflth C. Burr i
'Morgan & Turner - ..

CONTRACTOR G

ENGINEER

B&G nspnessnunve . Johnson § Scott

ORDER NO, | 1292 e DATEL ;
S {:'Ene Mankowski  paie L 12 -6- 7

W .APPROVEVD BY__ L Gtie S i  DATE " ;

£ 73 SPECIFICATIOIE%
i 1 GPM__ FT
MATER'ALS OF CONSTRUCTION: .
P§ srONZE FITTED [] Al tRON [ ALL BRONZE [3 1510 (Standard Seal)
ELECTRICAL DATA: _________HP D 1510-PF
240 VOLT560 cYy 3 PH. (Packing—Flushed)
1 “"*motor enci_ OPDP - [] 1510-S (Single Seaf)
. lr\ SPLe CONETR [] 1510-D (Double Seal)
Sl n : >
F |’——C BTTT_-‘L N DIA. ! APPROXIMATE WEIGHT, 260 LBS. FLANGES ARE 1254 A.S.A.
A ; D'M ENSIONS MAXIMUM WORKING PRESSURE 175 PSI
‘ STANDARD SEAL 1510
] MOTOR Gl I PUMP mmmsnons (INCHES)
pump |suction [FRAME | A | B | ¢ [ D [ E TF] 6 TH [ J KT LM [NI[P[R [s]T
SIZE .| SIZE .+| ... . - = *“S'" FRAME ; ) .
el PART e ih M b k] 28% il 14%
e 145T |31, 25 29y
A TP -182T 1. 14% 12%| 7% | 3 A% | 3% [30% |17%| 10% | 8% | 5% | 6% [ 15% |13%| %
i ¥EAT- | e ¢ e ST
el x 213T [34% 28% | . G G (I _ [33% | - 16/
T -2BB |0 2% . [215T : s S 7.y
v A “L" FRAME : i gou
215T |39% | 14%| 333%| 12%| 7%| 3| 4% | 39%¢ | 17%| 10% 164 | | %
254T , . } 42% | 19 | 12 18%
256T (44| | | i
284TS |46%| 16 | 36%| 14 | 8 5 5% | 3% [43% [ 20 | 13 | 8%| 5% | 6% (20 |13% | %
[286TS | : (45, |
[ 32475 ] i, 2. A[hse i ; L_46’/4 19 | 12
73267S| . : e 47% |
STUFFING BOX 1510-P, 1510-PF, 1510-S, 1510-D
MOTOR PUMP DIMENSIONS (INCHES) o
pump |suction |FRAME| A | B ] c [ D] E TF] ¢ TH [ K[ L Im [ N]JP] R][S]T
SIZE .| "SIZE [: .. .- “S" FRAME
1437 ] 31% 14%
1457 |34% 28% |- . . EVEVE
182T 14% 12%| 7% | 3 A% | 3% [ 334 |17%| 10% [ B% | 5% | 6% [ 15% |13%| %
1847 ! ) 3413,
: 2137 [39%| .  [33%] . _ 367 16%
2BB 2%° 215T 5! g 38%
b2 ‘L FRAME :
- . |_215T | 46% .| 36 . : _ 41% 17%s
g [ - 2547 | . - 3 o | [44%] 19 | 12 | [18Y |
: : : | 256T | [ o ; (267 15 g il
\ o SRR i 51% 16 | 41%| 14| 8| 5| 5% | 3% 457/4_ 20| 13| 8%| 5% 6% 13%| %
s , v 28675 .. 2 . T T : [47% 2 20
1 g o s [LERERL. e o S G 48% 19 | 12
' 32675 Sty s e 50% |
BELL & GOSSETT MORTON GROVE, ILL. 60053 'g'l'!"lnﬂ
Fluid Handling Division, International Telephone and Telegraph COrporation mite. wetim mies
© COPYRIGHT 1967, 1973 BY INTERNATIONAL TELLPHONE AND TELEGRAPH CORPORATION
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gﬁ‘l@ PERFORMANCE CURVES

PERFORMANCE CHARACTERISTIC CURVE
ror 2"88 cENTRIFUGAL PumP FIG. NO. 1510 3 sPEED 1750 rem
CURVES BASED ON SHOP TEST USING CLEAR COLD WATER AT A TEMPERATURE OF NOT :
OVER 85°F. PERFORMANCE IS GUARANTEED AT INDICATED OPERATING POINT ONLY. . 3
HORSEPOWER CURVES DO NOT INCLUDE MOTOR SERVICE FACTOR. * APPROVED ﬂi B DATE 8-25‘67
[ 1] 1] )
110 40% | 50% 60% =7
: 30% §45%\ 55% 1 65%
100~ 944" L \L‘ Impellars ars I. d i.ndx' incre- __|
/| 69% ol g Ml
S ( ility for final impeller siz- __
I P\] 7 I I 4 69% ing remains with ITT Bell & Gossett.
” \ 0
e (T ATAT . 'y il <
80 - \ 7 ': 550/ \
9 [ LN - L N L] 2
b = = X 60% I 8
70}-8"_ N \‘ S : N o !
z { 5 AL r 55%
3 6071, \ b Ol v ANPLS N i
4
£ L WA N 3 sl N ! 10 HP
2, x N"ﬂ L : / \ \ r/
5 —~—— - AN 7% HP 5
= p N N |
40 ZH X i
3 HP T
g :
30 5 HP g
20 20
t/
> —aul
10 - 10
0 J;J_‘ | l l 0

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340

PERFORMANCE CHARACTERISTIC CURVE :
"2"BB  coamruaa puwe na. no. 1510 : A ., .. suo 3500 o wem
_ CURVES BASED ON SHOP TEST USING CLEAR COLD WATER AT A TEMPERATURE OF ROY Lt / ! ¢
" OVER 85°F. PERFORMANCE 1S GUARANTEED AT INDICATED OPERATING POINT ONLY.
HORSEPOWER CURVES DO NOT INCLUDE MOTOR SERVICE FACTOR. ] APPROVED ,Hi 9’ parz 8-29-67
;‘ ]
30%| | 45% |55% 00.R.F. :
y 9 : b kil impell immed in %* incra- _
440 40 o’ SOA I 50% 65/ -~ e "r‘n‘r:‘oun; :ch ;?vm:::gir:d up:;:ir& '
A : : Hoponsaty o e inple e
P o N - . ng remains wi
| 400 _\.9‘/:" N\ - / S il L B
L \f \\ A & \\
i : ; N N M68°/ 3 50 HP
E —8%” g & / ‘f (]
= = 69%
320
z A4 TR INC - '
g 280—-3” 1 \ N L\ 40 HP
N \ z
T :
2 2401 INHAIN o e i n
X 7V ' \‘, \\‘ i . P
i Gl B e =~ 30 HP B
0
15 HP 20 HP :
160 . 25 HP 0
120 5 M R S ™ - 20
Ak =EQUIRED) . , T .
0 =TT P S i
: 0
+ 9% o0 ... 200 400 500 b, W e e

cmxcm IN U.S. GALLONS PER MINUTE
BELL & GOSSETT MORTON GROVE, ILL. 60053 ITT

Fluid Handling Division, International Telephone and Telegraph Corporation PRINTED IN U.S.A, 673
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23 AL SUBMITTAL
10" Series . C-131.3

Type MWUH REVISION 3
‘Heat Exchangers o
“U” Tube Design

w8 Coca-Cola Jackson, TN B&G REPRESENTATIVE. Johnson §& Scott
UNIT TAG NO. HX-1 i g ORDER NO. 1252 DATE
ENGINEER Griffith C. Burr SUBMITTED BY Gene Mankowski DATE 12-6-78
Morgan § Turner :
CONTRACTOR APPHUVEU BY DATE
DESCRIPTION

B&G '"WU' Heat Exchangers are of the shell and tube type. The tube bundle is of "'U" bend construction with tube ends ex-
panded.into a stationary tube sheet. This construction permits ample expansion or contraction for wide temperature variations.
A fluid entering the tubes is heated or cooled by a fluid being circulated through a baffled shell. The unit is designed primarily
for pumped circulation through the shell. -

Standard **"WU" Heat Exchangers are constructed according to A.S.M.E. requirements for pressures and temperature noted
in table on the rear. A Manufacturers' Data Report for Pressure Vessels, Form No. U-1 as required by the provisions of the
A.S.M.E. Code Rules is furnished with each unit. '

This form Is signed by a qualified inspector, holding a National Board Commission, and who is employed by an authorized
inspection agency, certifying that construction conforms to the latest A.S.M.E. code for pressure vessels. The A.S.M.E. "'U""
symbol is stamped on each vessel.

RECOMMENDED "Wlu(;'gl;lng EXCHANGER : VS APPROVALS
MODEL NO.

HEATING SURFACE (SQ. FT.) 125

OPERATING DATA
TUBE SIDE SHELL SIDE

15 FUIdeCIrculatod] St i s SR Tl s e e Water Watcr

2. Total Flow* (*Expressed inGPM,/GPH, or Ibs./hr.) 03 63

3. Tomparature In/OUL, oo ooivi e pvms oo e s asisstngasng 160/ 140 120 ] 140
b TranSTor BTURE. . .. oevieenanenoisesensneenenens 022000 622,000

5. Pressure Drop (Maximum). . .....c.uveeeeneneenenns 2.5FT 1.5 FT

6. Fouling Factor or Percentage of Additional Surface. . 001

Note: Following applies orﬂy for fluids other than wates.

7 Speeilc Gravityils & et L L Cadan s et oie B

B Speciticationt. .. daailal aith s REILE il s Bt L

9. -LatentHeabtin <. sviniiiiisvimoinmiovsein sesisdiae
10, VISCOSHY™ . . (.o vuenerirrnennneennnenn. . T
11. Thermal Conductivnty ................... . .........

**Expressed in Proper Units and Temperature such as centipoises @ °F.

Tm
S BELL & GosserT 11T
© COPYRIGHT 1968, 1976 BY INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION F LU l D H AN D Ll N G D l V | S I O N
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10"'Series TYPE “WU” HEAT EXCHANGERS (“U” Tube Design)

2 PASS M

EAD

4 PASS HEAD

(0
B

Optional

150 PSI DESIGN PRESSURE HEADS (Flanged Connections)

2 PASS HEAD (Flanged Connectlons)

Cast lron .

™

6 PASS -HEAD

A

/

Lz

F

{wer
R

-

<

&
1S

oaam %4°

g’

Flange connections for field piping drilled
and faced per 150# ANSI standards.

rwi

&— FL'G,
T Room for removal of tube bundle, equal to or greater than “A",
should be provided.
g Casti bolted steel | b
9% - l;:;:l?edowhe; ::ecﬁlt:dfm %
14%* =
L “WU* type ‘U’ tube
Shell dlameter in Inches
‘ Tube bundle length In feet
' :"i"‘é'?ﬁ?{f'.‘é‘#.’ n inches
D|MENSIONS Complete sales number consists of example: WU106-4‘.;> Mp .
- DIMENSIONS IN INCHES HIGAH NG
UNIT WUMBER SURPACE APPROX,
2 PASS 4 PASS § PASS 2, 4 AND § PASS Q£ T.) SHIPPING
2 1 2 [ s |wr.ssy
PASS PASS PASS ) K H L| m| N| P R | s | a ] p| E| F| Pass|Pass| Pass
WU104-25 | WU104-45 | WU104-65 | 4 NPT | 5% |3 NPT |2% [4% |4% |3 2% NPT|4% |53 [14% | 37%| 8% [10% [4FG] 58 | 55 | 46 324
WU105-25 | WU105-45 | WuU105-64 | 4 NPT | 5% |3 NPT | 2% |42 [4% |31 |2% NPT|4) | 65 \[14% | 49%| 8'% |10% MFLG| 73 | 69 | 58 379
WU106-25 | WU106-45 [ WU106-65 | 4 NPT | 5% [3 NPT |2% |4% |4% |3 |2% NPT|4% | 77 |[14% | 61%]| 8% | 10% |AFLG| 88 | 83 | 69 434
WU107-25 [WU107-45 | WU107-65 [ 4 NPT [ 5/ (3 NPT (2% [4% {4% (314 |2% NPT(4)4 | 89 (14% | 73%| 8% (10% JAFLG] 102 | 97 | 8] 489
: WU108-25 | wU108-45 | WU108-65 | 4 NPT | 5% [3 NPT |2% |4% |4% |3 |2% NPT|4% (101 |14% | 85%]| 8'% | 10% |4FLG| 117 {111 | 93 544
y p- WU109-25 WU109-45 | WU109-65 | 4 NPT | 5% |3 NPT |2% |4% [4% |32 NPT|4% (113 |14% | 97%| 8'% |10% |AFLG| 132 {125 |104 599
- WU1010-25| WU1010-45| WU1010-65 4 NPT | 5% |3 NPT | 2% |4%4 |4% |3 |2% NPT|4% |125 |14% [109%| 8'% | 10% [4AG| 147 | 139 [116 654
MATERIALS
DESIGN PRESSURES—A.S.M.E. CONSTRUCTION R
CAST IRON & BRASS UNITS PART CAST IRON UNIT BRASS UNIT
TUBE SIDE SHELL SIDE TUBE & SHELL SIDE
Shell Steel Steel
DESIGN TEST DESIGN - TEST CAST IRON BRASS ;
v Head Cast Iron Cast Brass
4 & 6 Pass Tubes %" 0.0 C c
TS0psi | 30ps | T50ps | 300ps | 35F ] 00F, |ubes OD. ) Copper ki
Tube Sheet Steel Rolled Naval Brass
2 Pass
125psi | 250psi | 150psi | 300psi | 375F | 300F Baffles : Steel Steel
Nuts & Bolts - Steel Steel

2 Pass Head (Flanged Connections) Cast Iron only

150psi | 300psi |

150 psi |

300 psi |

315 F

i

*For design pressures and temperatures higher than shown,
consult B & G Representative for specifications and dimensions.

Caution:

A properly sized relief valve must be installed on the
heated water side to protect heat exchangers from
possible damage due to volumetric expansion.

PRINTED T US.A.8:76

BELL & GOSSETT

8200 N AUSTIN AVE. « MORTON GROVE. ILL 6005)
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATIC

I
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BELL & GOSSETT

SUBMITTAL

12',' Series C-131.4
Type “WU” : . REVISION 5
Heat Exchangers |
“U"” Tube Design

Coca-Cola ~ Jackson, TN .
J08B 1 : . B & G REPRESENTATIVE _ Johnson § Scott
UNIT TAG NO. HX-2 e oRoen No.__ 1292 : DATE
enameen_. oriffith 'C. Bury Wyt Gene Mankowski = 12-6-78
contaacron ___Morgan & Turner APPROVED BY, DATE
DESCRIPTION

B&G ““WU" Heat Exchangers are of the shell and tube type “The tube bundle is of **U"" bend construction with tube ends ex-
panded into a stationary tube sheet. This construction permits ample expansion of contraction for wide temperature vaiiativns.
A fluid entering the tubes is heated or cooled by a fluid being circulated through a baffled shell. The unit is designed pnmanly
for pumped circulation through the shell.

Standard ‘‘WU"'' Heat Exchangers are constructed according to A.S.M.E. requirements for pressures and temperature noted
in table on the rear. A Manufacturers' Data Report for Pressure Vessels, Form No. U-1 as required by the provisions of the
A.S.M.E. Code Rules is furnished with each unit. .

This form is sngned by a qualified inspector, holding a National Board Commission, and who is employed by an authorized
inspection agency, certifying that construction conforms to the latest A.S.M.E. code for pressure vessels. The A.S.M.E. ""U"" -
symbol Is 'stamped on each vessel.

SR

RECOMMENDED “'WU" HEAT EXCHANGER- - % APPROVALS

MODEL NO. 128-46
160
HEATING SURFACE (SQ. FT.)
OPERATING DATA
TUBE SIDE SHELL SIDE
: Water Water
1. Fluid Circulated. R N e 1
2, Tolal Flow® (Espressed GPMYGPH, or Ibs./hr.) 90
3. Temperature In/Out. . .....cociviiniiniinianennnes 190 / 179 160/178
& TranRlarBTUIOC. . . cco s i i Bross csvpiva A ..._567,000 567,000
5. Pressure Drop (Maximum)............ ; 4.1 1.1
6. Fouling Factor or Percentage of Additional Surface..__° 001
Note: Following épplies only for fluids other than water.
7. Specific Gravity.......cceveesncsscssssonassscsons
8. Specilic Heat. ... .. iucseiiianesvonngions spesssnaavs
9. Latent Heat............. eeesessreseesannns eeeees :
10. Vlscosity".............;.................. .......
11, Thermal Conductivity. ..o« vedivsnies nsswsons soasmess — : '
**Expressed in Proper Units and Tempéruture such as centipoises @ °F. BELL & GOSSETr Imm

OCOPYRIGHT 1966, 1976 BY INY[INAIIDI;AL TELEPHONE AND TELEGRAPH CORPORATION F LU ' D H A N D LI N G D ' V l S ' O N
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12" Series TYPE “WU” HEAT EXCHANGERS (“U” Tube Design)

-

2 PASS HEAD 4 PASS HEAD 6 PASS HEAD b A ¢
b aE

sl i Ll 630
" 10%° | B |
de s K ] E
e - ' l

| 10%°
. 3 I oram %° J__ é
Flange connections for field piping drilled F/

Optional Cast Iron
5 . .—\A——l and faced per 150¢ ANSI standards.

150 PSI DESIGN PRESSURE HEADS (Flanged Connections)

Room for removal of tube buﬁdlc. equal to or m.;at-e} than “A",

2 PASS HEAD (Fisnged Cennections) [——5' should be proyided.
4*—rLG —‘ , : . .
TN Cast iron or bolted steel legs can be
a supplied when specified.
9"
16%°
WU type ‘U’ tube
Shell diameter in inches
Tube bundle length in faet
' :?@‘é?ﬁfe'? s e
DlMENSlONS Complete sales number consists of example: WUl26-2% Mp .
e :
%‘ DIMENSIONS IN INCHES H "r'!'MG
UNIT BER S CE APPROX,
W 2 PASS 4 PASS 6 PASS 2, 4 AND 6 PASS CET ) SHIPPING
2 \add 3 el 2 [™2] s |wr sy
PASS PASS PASS J K H L m| n| P R s| A | 8| c¢| p| €] F| Pass|Pass| Pass
WU124-26 | WU124-46 | WU124-66 | 4 NPT | 7% |4 NPT 2% |5% | 5% |4% |3 NPT |54 | 56% [16% | 37% |10% | 12% | § 83| 78 | 68 456
WU125-26 | WU125-46 | wU125-66 | 4 NPT | 7% |4 NPT | 2% |5% | 5% |4% |3 NPT |5 | 68% |16% | 49% [10% | 12% | 5 | 104 | 98 | 85 525
WU126-26 | WU126-46 | WU126-66 | 4 NPT | 7% |4 NPT | 2% |5/ | 5% [4% |3 NPT |5us | 80% |16% | 61% |10%|12% | 5 | 126 | 119 {103 594
XJUIN'ZS WU127-46 | WU127-66 | 4 NPT | 7% |4 NPT | 2% |5% | 5% | 4% |3 NPT |54 | 92'% |16% | 73% |10% ] 12% | 5 | 148 |139 |12] 663
U128-26 | WU128-46 | WU128-66 | 4 NPT | 7% [4 NPT | 2% [5% | 5% [4% [3 NPT [5v [104% |16% | 85Y% [10% | 12% ] 5 | 169 | 160 |139 132
WU129-26 | WU129-46 | WU129-66 [ 4 NPT | 7% [ 4 NPT [ 2% |5% | 5% |4 |3 NPT |5 [116% [16% |97% [10% [ 12% | 5 | 191 {180 {156 801
MATERIALS
DESIGN PRESSURES—A.S.M.E. CONSTRUCTION STANDRRD
CAST IRON & BRASS UNITS . PART CAST IRON UNIT BRASS UNIT
o 2,4 & 6 Pass 2 & 4 Pass
DESIGN PRESSURES * DESIGN TEMPERATURES®
TUBE SIDE SHELL'SIDE - TUBE & SHELL SIDE  Shell Steel Steel
DESIGN TEST DESIGN " TEST | CAST IRON | BRAss  Head ' Castlron | Cast Brass
6 Pass A , Tubes 3" 0.D. Copper Copper
150 psi [ 300 psi ] 150 psi | 300 psi [ 375 F Lo Tube Sheet Steel Rolled Naval Brass
2 & 4 Pass Baffles . Steel Steel
125 psi 250 psi 150 psi 300 psi 315 F 300 F Nuts & Bolts Steel Steel

2 Pass Head (Flanged Connections) Cast Iron only
150psi | 300psi | 150psi | 300psi | 315F | —

®For design pressures and temperatures higher than shown,
consult B & G Representative for specifications and dimensions.

Caution:

A properly sized relief valve must be installed on the
heated water side to protect heat exchangers from
possible damage due to volumetric expansion.

BELL & GOSSETT Er?@

t 8200 N AUSTIN AVE. + MORTON GROVE. ILL. 60053

PRINTED IN U.S.A.8-76 ‘ INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
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BELL & GOSSETT

e SUBMITTAL
8" Series C-131.2

Type “WU’, | : A REVISION 5.
Heat Exchangers .
“U” Tube Design

Cc;ca—Cola Jackson, TN Johnson § Scott

JOB . B & G REPRESENTATIVE
UNIT TAG NO. __ HX-3 . ORDERNO. 1252 : DATE
R Griffith C. Burr : N Gene Mankowski S 12-6-78
Morgan § Turner : o 2
CONTRACTOR APPROVED BY. DATE
DESCRIPTION

B&G *'WU" Heat Exchangers are of the shell and tube type. The tube bundle is of **U"" bend construction with tube ends ex-
panded into a stationary tube sheet. This construction permits ample expansion or contraction for wide temperature variations.
A fluid entering the tubes is heated or cooled by a fluid being circulated through a baffled shell. The unit is designed primarily
for pumped circulation through the shell.

Standard **‘WU'' Heat Exchangers are constructed according to A.S.M.E. requirements for pressures and temperature noted
in table on the rear. A Manufacturers’ Data Report for Pressure Vessels, Form No. U-1 as required by the provisions of the
A.S.M.E. Code Rules is furnished with each unit.

This form is signed by a qualified Iinspector, holding a National Board Commission, and who is employed by an authorized
inspection agency, certifying that construction conforms to the latest A.S.M.E. code for pressure vessels. The A.S.M.E, "'U"'
symbol is stamped on each vessel.

RECOMMENDED 'wsug_ggm EXCHANGER APPROVALS
MODEL NO.
HEATING SURFACE (SQ. FT.)

75 e

OPERATING DATA
TUBE SIDE SHELL SIDE

1. FIUIA CIFCUIRIBA. . . e ereeeereeenaenneeereennnns Water Water
2. Total Flow® (*Expressed iGPH, or Ibs./hr.) 56 42

160 / 175 160 /177
3. Temperature IN/OUE . i v s bivion osisis ssissiomie siv's 3000 —345-000
& Transier BRU/RIIL .2 osiis Lol dad sumon ovas simere siots 7 i? 2 3 :
5. Pressure Drop (Maximum)...........ccooennnnnn. T 5.0
6. Fouling Factor or Percentage of Additional Surface.._- 001

Note: Following applies only for fluids other than water,

T, SpBCIHCIGTAVItYY. o s8R slivsieaties sbis s iisiinss viinesis
8. Specific Heat.........cooe0niiececnecrsssenncnane
9. Latent Heat.......... . ......... e AT =
10, Viscosity®® ... ... oue ................ Puswielotsre
11 Thermal CondUctiVitY: . i c s s doe s vamas 48

**Expressed In Proper Units and Temperature such as centipoises @ °F.

5 A BELL & GOSSETT L 11"
© COPYRIGNT I’N.l!n.'IN'[INA"MALYUWMIANDYELIGIAMCOIPOIA“M FLUID HANDL'NG DlVlSlON

Cc-16




8" Series

TYPE “WU” HEAT EXCHANGERS (“U” Tube Design)

Caution:

PRINTEDINUS A.8.76

A properly sized relief valve must be |nsta|led on the
heated water side to protect heat exchangers from
possible damage due to volumetric expansion.

2 PASS HEAD 4 PASS HEAD 6 PASS HEAD . A :
/F
b Bars)
, il
J K 8% | \ !
| wl | ] |
'\MMM V5 ég
=
Flange tions for field piping drilled
Cast Hom OF hlid atael Lo o bs “and faced per 1507 ANSI standards.
Room for removal of tube Bundle, equal to or greater than “A",
should be provided.
DlMENSlONS “vg'r.\’;.ll‘g?:meLl':r‘rrl\bI:\ches
Tube bundle length in feet
N\ <t S
a 4 Complete sales number consists of example: WUBG- 4(- g spac e :
b DIMENSIONS IN INCHES I'&(\;ING
UNIT BER APPROX,
N\ ‘ 2 PASS 4 PASS 6 PASS 2, 4 AND 6 PASS v SHIPPING
2 4 6 Fled 2 6 WT. (LBS.)
PASS PASS PASS K H L L] P R S A B Cc D [ 3 F | Pass|Pass| Pass
WUB4-24 | WUB4-44 | WUBA-64 [3INPT |5 [2NPT |2 3% |4 3 2NPT |3% | 53 |[12%| 37 | 8% | 8% 4 32 26 222
WU85-24 | WUB5-44 |WUB5-64 |3NPT |5 |2NPT |2 3% |4 3 2NPT (3% (65 |[12% |49 | 8% | 8% 4 41 33 258
WUB6-24 | WUB6-44 |WUB6-64 [3NPT |5 |[2NPT |2 3% |4 3 2NPT (3% |77 |12% | 61 | 8% | 8% 4 49 4] 294
WU87-24 | WUB7-44 | WUB7-64 [3NPT |5 |2NPT |2 3% |4 (3 |2NPI |3% |89 |12n| 73 | 8% | 8% 4 58 48 330
WUBB-24 | WUB8-44 |WUBB-64 |3INPT |5 [2NPT |2 |3% |4 3 |2NPT |3% (101 (12% | 85 | 8% | 8%/ 4 67 55 366
,;a«use-u WU89-44 |WU89-64 [3NPT |5 [2NPT [2 (3% |4 [3 [2NPT (3% 113 [12%] 97 | 8% | 8% 4 75 62 402
MATERIALS
DESIGN PRESSURES-—A.S.M.E. CONSTRUCTION STANDARD
CAST IRON & BRASS UNITS PART CAST IRON UNIT BRASS UNIT
- 2,4 & 6 Pass 2 & 4 Pass
DESIGN PRESSURES DESIGN TEMPERATURES®
TUBE SIDE SHELL SIDE TUBE & SHELL SIDE  Shell, Steel Steel
DESIGN TEST DESIGN TEST | CAST IRON | BRASS, Head Cast lron | Cast Brass
150 psi 300 psi 150 psi 300 psi 315 F 300F  Tubes%"0.D. | Copper Copper
Tube Sheet Steel Rolled Naval Brass
*For desl dt tures higher than shown, .
cﬂr".:.? g"a.pc'ia:t:f;'-:.?tatﬁ??:r' ::::l.llcugloet:l a:d ;lr::r?-lom Baffles Steel Steel
Nuts & Bolts Steel Steel

BELL & GOSSETT -ﬁ—rmrm

8200 N. AUSTIN AVE

* MORTON GROVE, ILL. 60053 -_

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
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BELL & GOSSETT

vk : SUBMITTAL
8" Series C-131.2

Type “WU” : » REVISION 5
‘Heat Exchangers ' |
“U” Tube Desngn

Coca-Cola Jackson, TN '
Jos " 8 & 6 REPRESENTATIVE_Johnson § Scott
HX-4 ~ 1252. - ‘
UNIT TAG NO. : ORDER NO DATE
ENGINEER Griffith C. Burr sibsiTTED Ny, DONS Mankowski m*rg‘z'f’- 78
Morgan § Turner
CONTRACTOR APPROVED BY. , DATE
DESCRIPTION

B&G *'WU" Heat Exchangers are of the shell and tube type. The tube bundle is of ‘U’ bend construction with tube ends ex-
panded into a stationary tube sheet. This construction permits ample expansion or contraction for wide temperature variations.
A fluid entering the tubes is heated or cooled by a fluid being circulated through a baffled shell. The unit is desugned primarily
for pumped circulation through the shell.

Standard **“WU"" Heat Exchangers are constructed according to A.S.M.E. requirements for pressures and temperature noted
in table on the rear. A Manufacturers' Data Report for Pressure Vessels, Form No. U-1 as required by the provisions of the
A.S.M.E. Code Rules is furnished with each unit,.

This form is signed by a qualified inspector, holding a National Board Commission, and who is employed by an authorized
inspection agency, certifying that construction conforms to the latest A.S.M.E. code for pressure vessels. The A,S.M.E, “'U""
symbol is stamped on each vessel.

ED "'WU" EAT. EXCHANGER ;
A e A APPROVALS -
MODEL NO. ks :
HEATING SURFACE (SQ. FT.)

75

OPERATING DATA

TUBE SIDE SHELL SIDE
1. Fluid Clrculated. ... oo eeeiieeeeeeenens Water _Water
2. Total Flow* (*Expressed inGPH, or Ibs./hr.) 35 35
3. Temperaturaln/Out..-..........................-..190 /179 ‘LZO/ 140
4. Transter BTU/ZRM . .. oneeeeereeeeeennenseennnens 345,200 345,200
5. Pressure Drop (Maximum) ....................... 2.0' 2.5
.001

6. Fouling Factor or Percentage of Additional Surface. .
Note: Following applies only for flunds other than water.

7. Specific Gravnty ........................ e o
B Specitic Heat s ool vn centyeleilen s e s sisis s aivins swse b s
9. Latent Heat................ .. s e e s siwonetarate st
10, VIREORIG® iuivnniornssnnesnis ceeesecicaraguinnas
115, Thermal Condtctivity'. .. svon Jew scas oo sidisivsie daiis

- ®*Expressed In Proper Units and Temperature such as centipoises @ °F.

_ BELL & GOSSETT L 11
© COPYRIGHT 1967,1976 BY INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION F LU I D HAN D LI N G D I V l S l O N
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8" Series TYPE “WU” HEAT EXCHANGERS (“U” Tube Design)

2 PASS MEAD 4 PASS HEAD 6 PASS HEAD A :
ad ;
NPT
ks ~.
J K o I —_Z
= —_—— - - i
! A e
™ onam % i d:‘
—_—F’
: I Flange connections for field piping drilled
i bl b D i 2 faced per 1504 ANS| standards,
Room for removal of tube bundle, equal to or ;relter than “A",
should be provided.
" " b
DlMENSIONS vggell%?:mger‘#\ :\chas
:Y Tube bundle length in feet
Number of tube passes
Complete sales number consists of example: WU86 cBaﬂIe i R
=
' DIMENSIONS IN INCHES \,. ING
uNIT BER S8YPACE APPROX,
{ 2 PASS 4 PASS - 6 PASS 2, 4 AND 6 PASS ( Ne) SHIPPING
2 Ay 3 el 2 WU s |wr ss)
PASS PASS PASS J K H L ] P R S A B Cc D E F | Pass|Pass| Pass
WUB84-24 | WUB4-44 | WUBA-64 |3 NPT |5 |2NPT |2 3% |4 3 2NPT (3% | 53 [12% | 37 | 8% | 8% |4 32 26 222
WUB5-24 | WUB5-44 |WUB5-64 |3NPT |5 |2NPT |2 3% |4 |3 |2NPT |3% |65 |12%4]| 49 | 8% | 8%|4 41 33 258
WU86-24 | WUB6-44 | WUB6-64 |3 NPT [S [2NPT [2 (3% (4 |3 [2NPT (3% |77 (12%4 (6] {8% | 8%(4 49 41 294
WU87-24 WU87 44 | WUB7-64 | INPT |5 |2NPT |2 3% |4 3 2NPT |3% | 89 [12% ] 73 | 8% | 8% 4 58 48 330
WU88-24 | WUBB-44 |wu88-64 [3NPT |5 |2NPT |2 |[3% |4 |3 |2NPT (3% (101 |[12% | 85 | 8% | 8% 4 67 55 366
MUM-N WUB9-44 | WUB9-64 |3NPT |5 |2NPT |2 |3% |4 |3 |2NPT |3% (113 |12% | 97 | 8% | 8% 4 75 62 402
MATERIALS
DESIGN PRESSURES—A.S.M.E. CONSTRUCTION e
CAST IRON & BRASS UNITS PART CAST IRON UNIT BRASS UNIT
3 4 2,4 & 6 Pass 2 & 4 Pass
PN taEsun DESIGN TEMPERATURES®
TUBE SIDE SHELL SIDE TUBE & SHELL SIDE  Shell. Steel Steel :
DESIGN TEST DESIGN TEST | CAST IRON | BRASS Head Cast Iron | Cast Brass
150 psi 300 psi 150 psi 300 psi 375F 300F  Tubes%"0.D. | Copper Copper
Tube Sheet Steel Rolled Naval Brass
*For design pressures and temperatures higher than shown, L
consult B & G Representative for specliications and dimensions. Baffles Steel Steel
Nuts & Bolts Steel Steel

Caution:

A properly sized relief valve must be lnstalled on the
heated water side to protect heat exchangers from
possible damage due to volumetric expansion,

4
PRINTED INUS A 8-76

BELL & GOSSETT § '[!

8200 N AUSTIN AVE + MORTON GROVE, ILL 60053
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
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UNIT HEATERS

IJ‘ZLUA

, GRDUP McQuav-Panrax Inc hedimmios
7/ P.0. Box 1551, Minneapolis, Mn. 55440 BOWNELOW ' TYPE UDH g
CERTIFIED DRAWING i
A O W RIS Lol ey B

JOB: 3 ' 1 1Dy B )
Coron co\o- \isoH'\w a0 ¢ CH APP "{ G O @ ) Q 2
gl M L A Er L3 Lol y
PURCHASER PURCHASERS P.O. \O‘bS‘T REP.BO. © &y i

r, e s e TR i PR W e M

30'.&-‘-‘0_\—'\ TOV\VKQ'SQH..- o 5 REP. D‘M—F\\“t ‘ﬁé‘ &_f(Or‘ |
"ONS ENG R: ; ‘ ITEM OFf |TEM5 IR Emr P T
2 / ( *Q ; e :
I 30l Woer \ 2| prints T ] For appei” 5 For recorp |
REVISIONS [MNo | DAIE \ 1=DG o & \U? Was A Vintacae ’
ACCESSORIES e ¢
N FAN GUARD W 2 EADAT EF SR TG () 2 A \ NI B S S é
¥
b
g
bl (R LRI 3
VL e AN R . r STFAM SUPPL Y j ' // g
e S ke & N TWATEN FETURN ! : - | i
l : APPI X 2 . ; - ¥
- = | |
/ = + 3
. ' ! |
AVPH A | 1‘
o & : : {
| L b f

b e e
s s e

STeaty RETUHN
WaTe e SuPey v
i
PHYSICAL DIMENSIONS :
ACCES. | MODEL : 3 J L M.I.P.§. CONNS. !
ITEM A 8 c D £ £ G T K L M
NO. | NumbpER sipply | RETURN]  }
UDH-040B| 2562 [ 12.41| 312[1238|1600| 126|125 [162] 2.00| 1421 15871 562 1 1.4’ V104 :
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IO L UDH-240B | 3362 [ 1982 ]1212|2475] 2150|125 162 [200] 200214 [ 1358] 7001 27 | 114" {
UDH-2708| 3362 [ 1732 [ 1212[24.75| 2150 126 | 162 [ 200 200 {162 11571 200 2° | 11/4- ;
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INSPECTION

When the equipment is received all items must be careiully
checked against the bill of lading to be sure all cartons have
been received. Visible or concealed damage should be
reported immediately to the carrier and a claim filed with

him for damage. The electrical nameplate should be
checked to be sure it agrees with the power supply
available.

INSTALLATION

Installation and maintenance are to be performed only by
qualified personnel who are familiar with local codes and
regulations, and experienced with this type of equipment.

CAUTION: Sharp edges and coil surfaces are a potential
injury hazard. Avoid contact.

UNIT MOUNTING

Use care in handling the units to avoid damage to the coil
fins. Hang units with supporting rods; do not hang units
from piping. When handling the downflow unit heaters do
not set the unit down on its fan blades as the fan blades
may be damaged. The unit should be hung level and located
with sufficient space around it for maintenance. It is
suggested that 8 inches of space be left between the highest
point on the downflow units and the ceiling.

The downflow unit heaters have four 11/16-inch
diameter hanger holes on the top of the unit. The
horizontal unit heaters have two 1/2-13 weld nuts on top of
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the unit for threaded hanger rods.

OSHA regulations, as recorded in Federal Register Vol.
37, No. 202 in October 1972, require the use of a fan guard
when the periphery of the fan blades is less than 7 feet
above the floor or working surface. The customer must
evaluate the: location of the unit to determine if the
guidelines set up by OSHA provide adequate protection
against personal injury and provide protection if required.
A fan guard designed to comply with OSHA requirements is
available from the unit manufacturer,



PIPING

Typical piping diagrams are illustrated in Figures 1 through
4. All piping should be in conformance with good standard
practice and local codes. Pipe size is based on the type of
heating system, pressure and flow rate. Consult the
ASHRAE guide for complete data. The selection of proper
steam traps and air vents is very important. Steam traps
must be properly sized and orificed for the pressure
involved and should be sized for a minimum of two times
the maximum condensing rate of the unit heater. In case of

PIPING DIAGRAMS

AIR VENT VALVE —ﬁ

it

1®)
)
" RETURN

GATE VALVE

- UNION
UNION

~ GAIE VALVE
SUP:LT%\

UNII

Fig. 1 HOT WATER SYSTEM

doubt, consult the steam trap manufacturer. Branch piping
must allow for expansion and contraction without placing a
strain on the unit heater. Piping should be independently
supported, not supported by the unit.

Do not exceed 150 PSIG or 375°F temperature on
standard coils, 350 PSIG or 450°F temperature on high
pressure coils, or 300°F temperature on horizontal unit

optional low flow water coils. The unit nameplate
designates coil pressure.
cq
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Fig. 2 VAPOR AND VACUUM STEAM SYSTEM
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Fig. 3 HIGH PRESSURE STEAM SYSTEM
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Fig. 4 LOW PRESSUKE STEAM GRAVITY SYSTEM

WIRING

Wire in accordance with local codes or the National Electric
Code, whichever is applicable. The installer shall provide
wiring to the motor, branch circuit overcurrent protection,
and disconnect means. All standard units, except the
UHH-094 and UDH-270 and 330 with 3-phase motors and
all UDH-384 through 610, are provided with motors which
have internal thermal overloads. The installer must provide
overload protection for those units. Typical wiring diagrams
are shown in Diagrams 1 through 6. Wiring instruction for
the optional speed controller are included with the speed
controller.

Diagram 1 and 4. Although unit heaters are usually
thermostatically controlled, there are some installations
where manual ““on-off’* control is sufficient. These diagrams
show this type of control. The single phase manual starter
shown in Diagram 1 may be of the single pole or double
pole type.

Diagram 2 and 5. These diagrams show the most
common method of controlling unit heaters. Each unit is
controlled by a space thermostat and, in addition, a limit
control (temperature or pressure type) is connected in the
circuit so that the unit cannot operate when the
temperature of the steam or water is too low.

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

Although Diagram 6 shows a multiple application, this
same type of control may be applied to individual units by

. substituting a magnetic starter for the magnetic relay and
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omitting the manual starter.




TYPICAL WIRING DIAGRAMS

W—_‘r_

;I Single Phaso

SPEED CONTROLLER MANUAL STARTER
(when vied) with
TOR

kel BANAY SELECTOR SWITCH

STARTER STARTER SheD
CONTROLLER SPEED CONTROLLER
(when vied) (when vied)
' o]
HERMOSTA moror |-
MOTOR . s ARl THERMOSTAY Y] Moror
CONTROL
CONTROL

Diagram 1 — Single Phase Power

Diagram 2 — Single Phase Power

Diagram 3 — Single Phase Pewer

MANUAL CONTROL AUTOMATIC CONTROL MANUAL OR AUTOMATIC CONTROL
3 Phete § = ’@:uccvon THERMOSTAY co‘::':ot
e SWITCH =
[ MAONETIC P'cl:' Vo) { | I
RELAY
’8s. LIMIT -
MR (lacel of remote) THERMOSTAT  CONTROL ] L + T
STARTIA macnine L1 E} L4 T Unins
STARTER e It
3 l"::" 74 MANUAL MANUAL
LY STARTER STARTIR
MoToR
MOTOR
MOTOR MOTOR

Diagram 4 — 3-Phase Power
MANUAL CONTROL

START-UP

Inspect the unit heater carefully before starting. Tighten
any loose nuts, bolts or screws. Examine the propeller fan
to see that it has not been damaged during installation, that
it is tight on the shaft, and that it rotates freely and in the
correct direction. The fan should be centered in the orifice
(equal gap between fan and orifice on each side of fan), and
the fan should protrude through the orifice (in direction of
air flow) approximately 1/3 of the blade depth. Make sure
that the line voltage at the unit is within 10% of the motor
nameplate voltage. Vent the lines on hot water systems.
Discharge dampers should not be closed more than 75% or
motor overheating may occur.

MAINTENANCE

WARNING — Before performing any maintenance,

disconnect the electrical power to avoid electrical shock or

injury from rotating parts.
COIL CLEANING

All unit heater coils should be cleaned at least once a year

and more often under unfavorable conditions. Build-up of

dirt, grease and lint will reduce original heating capacity
and may overload motor. The following are suggested
cleaning methods.

1. Disconnect the electrical power before servicing to avoid
electrical shock or injury from rotating parts.

2. Use a brush to loosen dirt on side where air enters the
coil and then turn fan on to blow the dirt from the unit.

3. Use compressed air to loosen dirt by blowing from
leaving airside of unit.

4. For a more thorough cleaning of coil, remove the fan
and motor and spray a mild alkaline solution over the
coil. This must be followed by a very thorough hot
water rinse.
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Diagram 5 — 3-Phase Power
AUTOMATIC CONTROL

Diagram 6 — 3-Phase Power
MANUAL OR AUTOMATIC CONTROL

Y

INTERNAL CORROSION SAFEGUARDS

1. Provide controlled water treatment — but do not use an
" excess of boiler compounds.
2. De-aerate boiler feed water.

3. Insure rapid and continous condensate drainage by

proper sizing and installation of steam traps and piping.

4. Clean strainers and check steam traps for proper

operation.
5. Provide proper vents for each unit. Verify annually that

automatic vents are operating properly.
6. Use low pressure steam whenever possible.

GENERAL
Casings should be periodically cheaned to remove dirt,
grease and corrosive substances which might injure the
finish. Any rusted or corroded spots should be cleaned and
repainted. Check accessories and motor mount. Also, check
fan for tight connection to shaft, free rotation and proper
clearance. 3
MOTOR

Cleaning — Disconnect the electrical power before
cleaning to avoid electrical shock or injury from rotating
parts. During each inspection, remove all grease and dirt
from the outside of the motor. This is important as grease
and dirt act as insulation and thereby prevent heat
dissipation, causing overheating of the motor. '

Lubrication — Sleeve bearing motors with oilers should
be relubricated at the end of the first year and after each
2000 hours of operation thereafter. Use one teaspoon or
5cc of SAE No. 20 non-detergent oil per bearing. Where
motors are operated in high ambient temperatures and/or
under severe conditions, they must be serviced more
frequently. DO NOT OVER-LUBRICATE. :




SERVICE

This equipment should be serviced only by qualified,

experienced technicians. Always disconnect the electrical

power before servicing to avoid electrical shock or injury

from rotating parts. |f motor service is required, the motor
can be removed as follows:

HORIZONTAL UNIT HEATER

Horizontal Unit Heater — Face Mounted Motor
1. Shut off electrical power to the unit.
2. Disconnect wires from motor.

3. Remove the fan guard/motor mount from the back
panel of the unit by removing the four attaching screws.

4. Loosen the set screw(s) on the fan and slide the fan off
the motor shaft.

5. Remove four nuts holding the motor to the fan
guard/motor mount.

6. Reverse process to reassemble. Fan should be centered
in the orifice and 1/3 of the fan should protrude
through the orifice in direction of air flow.

Horizontal Unit Heater — Shelf Mounted Motor
1. Shut off electrical power to unit.
2. Disconnect wires from motor.

3. Loosen the set screw(s) on the fan and slide the fan off
the motor shaft.

4. Remove the four nuts and bolts holding the motor to
the motor shelf and lift the motor off the unit.

5. Reverse process to reassemble. Fan should be centered
in the orifice and 1/3 of the fan should protrude
through the orifice in direction of ai+ flow.

DOWNFLOW LINITHFATER

Downflow Unit Heater — Face Mounted Motor
1. Shut off electrical power to the unit.

2. Disconnect wires from the motor.

Top removal

3. Loosen the set screw(s) on the fan and slide the fan off
the motor shaft.

4. Remove the four nuts holding the motor to the bottom
motor pan.

5. Lift motor out of the top of unit. Proceed to Step 6.
Bottom removal

3. Remove four screws holding bottom motor pan to
motor cylinder. Lower fan motor and motor pan
assembly out the bottom of the unit.

4. Loosen the set screw(s) on the fan and slide the fan off
the motor shaft.

5. Remove the four nuts holding the motor to the bottom
motor pan. Proceed to Step 6.

6. Reverse process to reassemble. Fan should be centered
in the orifice and 1/3 of the fan should protrude
through the orifice in direction of air flow.

Downflow Unit Heater — Resilient Ring Mounted Motor

Shut off electrical power to the unit.
Disconnect wires from the motor.

Loosen the set screw(s) on the fan and slide the fan off
the motor shaft.

Top removal
4. Disconnect the bracket at the top of the motor.

5. Lift the motor out of the top of the unit. Proceed to
Step 6.

Bottom removal

4. Remove the four screws holding the bottom motor pan

to the motor eylinder.

5. Lower motor pan and motor out the bottom of the
unit. Proceed to Step 6.

6. Reverse process to reassemble. Fan should be centered
in the orifice and 1/3 of the fan should protrude
through the orifice in direction of air flow. '

Downflow Unit Heater — Rigid Base Motor
1. Shut off electrical power to the unit.
2. Disconnect wires from the motor.

3. Loosen the set screw(s) on the fan and slide the fan off
the motor shaft.

Top removal

4. From top of unit, reach down and remove the tour
bolts that attach the motor to the plate in the motor
cylinder.

5. Lift the motor out the top of the unit. Proceed to Step
6.

Bottom removal

4. From bottom of unit, remove the screws holding the
bottom motor pan to the motor cylinder.

5. Remove the four bolts that attach the motor to the
plate in the cylinder and lower the motor out the
bhottom of the unit. Proceed to Step 6.

6. Reverse process to reassemble. Fan should be centered
in the orifice and 1/3 of the fan should protrude
through the orifice in direction of air flow.

REPLACEMENT PARTS

When writing for service or replacement parts always
provide a complete description of the service part, part
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number (if known), plus complete serial and model number
of unit involved.

FORM 380558Y
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» MCQUAY-PERFEX INC. |CENTRAL STATION AIR CONDITIONER

P.O. BOX 1551, MINNEAPOLIS, MINNESOTA 55440

SLALUINMAL . L

LOW AND MEDIUM PRESSURE
HORIZONTAL DRAW THRU

265538Y

TYPES LSL AND MSL

McQuay certifies that it will furnish equipment in accordance with this
drawing and specifications, and subject to ils published warranty, Pyr-
chaser's approval of this drawing signifies that the equipment is accept-

oble under the provisions of the job specifications. Any change made
hereon by any person whomsoever is subject to acceptance by McQuay

al its home office.

GENERAL SPECIFICATIONS

CABINET - GALVANIZED STEEL STRUCTURAL FRAME AND
PANELS. ACCESS DOORS AND REMOVABLE PANELS PRO-
VIDE COMPLETE ACCESSIBILITY TO INTERIOR.

FANS — GALVANIZED STEEL DYNAMICALLY BALANCED.
BLADES RIVETED TO RIMS AND CENTER PLATE. CAST
IRON H UBS,

HOUSINGS - GALVANIZED STEEL, DIE FORMED WITH SPOT
WELDED SEAMS.

SHAFTS - SOLID HIGH CARBON STEEL SIZED SO THAT THE
(S)FI:‘EERDATING SPEED IS WELL BELOW THE FIRST CRITICAL
SHEAVES - MACHINED CAST IRON, *‘V'* GROOVE TYPE, KEY
SEATED TO SHAFT.

ASA%TOR MOUNT —~ ADJUSTABLE FOR VARYING BELT TEN.

BEARINGS - SELF ALIGNING, BALL TYPE WITH GREASE
FITTINGS AND EXTENDED LUBE LINES.

BELT GUARDS — GALVANIZED STEEL WITH FAN SHAFT
TACHOMETER OPENING.

INSULATION - NEOPRENE COATED 1" GLASS FIBER. MEETS
NBFU 90A STANDARDS.

DRAINPAN - GALVANIZED STEEL, INNER PAN COVERED
WITH PROTECTIVE MASTIC COATING AND THERMALLY
ISOLATED FROM BOTTOM PAN WITH 1" GLASS FIBER IN-
SULATION.

2 3/4” DIA. MOUNTING HOLES

(WHEN REQUIRED — TOP OR BOTTOM)

6 MOUNTING HOLES

J AQ oL e |
= 1 £
s L \ o= (app) | Ay -
=22 1/2 - ST —f F—K G K——i
23/4 \ ol
i el N‘——bM'O———1 23/4 33/8 l P! I l ’ 3.3/8%%
y zvay || i \ , | !
R o —
, i i——j] I
H UxV | ! n = i 8
| Y oea.. il 19 It | I B
: s I P ) fall
L LL L_010, | \ i 4
__qt 5 !
13/4_r S -\
SPLIT PANEL
11.1/4 : FOR ACCESS
(APPROX.)
DRAIN CONN.
11/4 MPS BOTH ENDS
NOTES:
1. A1 & B1 DIMENSIONS FOR BLOWER SECTION
A2 & B1 DIMENSIONS FOR COIL SECTION
2. “X'" DIMENSION FOUND BY ADDING DIMENSION OF THE
OPTIONAL SECTIONS USED PLUS 3 5/8 IN. INCLUDE 1/8"
FOR GASKETING WHERE SECTIONS BOLT TOGETHER
CABINETS WITH F.C. CABINETS WITH OPTIONAL
FAN WHEELS A.F. FAN WHEELS
UNIT SIZES 214, 217, 222 & 228 UNIT SIZES 214, 217, 222 & 228
214 [217 [222 1228 !
s[-c rK ' i GxH Z =l
opc 6|29, [29, [25%, 35, .
. H 23", 9351288, 08t, |
} - k|24 1317, [30%. 142"
TAG UNIT DIMENSIONS (Inches)
SIZE ] A*[ B [ D] G [H J K [ L [m [N P AR v X
103 | 34 | 35%[22% [21% [11% [10% | 6% [11% [44% [16% [22% | 28% | — [ 15 [18% | 29%
104 | 40 | Al% [ 25% |24% [12% [13% | 6% [13% [47% |19% |22% | 34% [ — [ 15 [21%4 353@
106 | 50 | 51%[29 [28 [17% [15% | 6% |16% |50% |22% [22% | 44% | — (16 |24% ’/u
108 | 48 | 49% | 37% |36% |21% |19% | 8 [ 13%s [59% [31% |22% | 42% | — | 18|33 | 43%)
111 | 63 | 64% | 37% |36% |23% |21% [ 8 [19% [59% [31% |22% | 57% 18 [33% | 58%
24 | 78 | 79% | 31% |36% [19 17'/.% 8 |10  [59% 31w |22% | 72% [ 20 | 21 [33y% 3’4;]
217 | 93 | 94% [ 37% |36% [21% [19% | 8 |12 59% [31% |22% | 87% | 25% 21 |33% | 8% |
i T P 'Q“l 7"'"6“ ‘]ﬁ L A o dhe oy 5T 4"’ "‘"f-"' R
15 L 1y Jojand u,k")(: ]/J 3 2% ) QL ';_‘ ’
[ 228 1120 |121% | 4a% [43% [28% [26% [ 9 T15% [e6w 33%]225/uf114!/1 23 40\/.,. A ;
~Add 5 inches with extra large tace area cous. **Add 2% Im with extra large lace area coils.
4-78 See Form No. 281188A for Certified Performance Data (=25 FORM 265538Y




D ACCESS
BY-PASS
SPACER SECTION

OPENING PROVIDED WHEN
USED AS BY-PASS
SPACER SECTION

[-18 ‘I

]
U2xV3
OPG.

| |
\

HINGED ACCESS DOOR
BOTH ENDS

AlLLLuoUnico

FILTER SECTIONS
[} neavy puty -

7/8 —ﬁ

2 -3/4 DIA. MOUNTING HOLES

Vi
OPG.

1

ACCESS DOOR
BOTH ENDS

]
HINGED ACCESS DOOR
BOTH ENDS

*AVAILABLE IN UNIT SIZES 111 THRU 228 ONLY

COMBINATION MIXING BOX
: AND ANGULAR FILTER SECTION

3'* SHAFT EXTENSIONS
BOTH ENDS 1/2" DIA.

11/8 DUCT FLANGE

o

. H \ -
15/8 r——— oPG _ﬂjé-;
'-

oy f B

N G S —

| opG.

{2y I :

Lo * !

2-3/4 DIA. MOUNTING HOLES —/

NOTE: WHEN BACK AND BOTTOM OPENINGS
ARE REQUIRED, MIXING BOX IS INVERTED.
(TOP AND BOTTOM OPENINGS ALSO AVAILABLE.)

D FACE AND BYPASS DAMPER SECTIONS

INTERNAL EXTERNAL

O g

[ rer

3" SHAFT EXTENSIONS

/_ BOTH ENDS 1/2" DIA,

por

A

., i

et

fe T
el S

3 T
S, L2 l
- ve [ [OPG !
oPG. | )
> K v -
K 5 OPG.
2 2 L
f
q'%____j = upote,
NOTES: ’

1. WHEN TOP BYPASS IS REQLIIRFD,

UNIT MUST BE FLOOR MOUNTED.

2. WHEN BOTTOM BYPASS IS REQUIRED,
FACE AND BYPASS SECTION IS INVERTED,
AND UNIT MUST BE CEILING HUNG.

[[] HEATING COIL SECTION (1 & 2 ROW ONLY)*

l———— A
~C1 je=——-U2 QRG==——=&{
T 1
=7 DN
4 1y G
| | SN
| | '&:\S&%’u\‘:&i
] S
O! [
! S
e 4
I | :
O

~| = 3" APPROX.
NOTE: WHEN SECTIONS ARE BOLTED TOGETHER, ADD 1/8" FOR GASKETING.

*SMALL & LARGE FACE
AREA COILS ONLY

DIMENSIONS (Inches)

UNIT
L1 T T T TR = O I TS I A e N ) e U, U [ W [ Val Vs Jvalwvsvalvalvi]ys
103 | 34 | 21% |6%| 6% | 74| 6 |12% | 25% | 6% |4% | 28% | 36% | 33% | 25% | 30% | 29% | 17% | 18% [ 17% [11% [ 17% [18% [22% |19% | N.A.
100 | 40 | 24% |6%| 8 | 8% 6% |12% | 31% |6% | 4% | 34% |37% | 39% | 20% | 36% | 35% |20 | 21% | 20% |20% |20% [21% (23 |19 | N.A/
106 | S0 | 20% | 64| 9 | 9% | 7% | 12% | Al |6 [4% | 44 |39% | a9% |22 | a6% | a5% | 23% [ 24% | 23% [23 [23% [24% [27% |22% | N.A.
108 | 48 | 36% |6%| 9 |11 | 9% | 18% | 39% |6% |4% | 42% |43% | 47% | 25% | 44% | 43% |32% | 33% | 32% |30% |32% [33% [33% |26 | N.A.
110 | 63 [ 36% [6%] 9 |11 | 9% | 18% | 54% |6% |4% | 57% |43% | 62% | 25% | 59% | 58% | 32% | 33 | 32% |30% |32% |33%.[33% |26 |23%
214 | 78 | 36% | 6% 9 |11 | 9% | 18% | 69% |6% |4% | 72% |43% | 77% | 25% | 74% | 73% | 32% | 33% | 32% |30% |32 |33%(33% |26 | 23%
217 | 93 | 36% |64 | 9 |11 | 9% |18% | BAY 6% |4%.| 87% [43% | 92% | 25% | 89% | 88% | 32% | 33 | 32% |30% |32 |33 [33% |26 [23%
222 | 97 | 43% |7 | B | 13% | 11% [ 20% | B8% |7% [ 5% | 91% [47% | 96% |23 | 93% | 92% | 40% | 40% | 39% |31% |39 |33% |32% |23 |23%
228 [120 | 43% 17 | 8% | 13% | 11% | 24% | 111% | 7% | 5% |114% |47% |119% |23 [116% | 115% | 40% | 40% | 39% [37% |39% |40v [32% |23 | 23%

N.A.—Not Available,

“7'= Maximum Clearance required for filter removal,
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BOT. DUCT T T 1 T T T I : T T
ld— Ls —>| L-— LG—Pl L—— i) —I—J L—— Lg —h-l L8 —»1
SECTIONS: BASIC UNIT BASIC UNIT W/ACCESS BASIC UNIT W/PREHEAT | BASIC UNIT W/ACCESS T gasiC UNIT W/REHEAT
DIMENSIONS (Inches
e ST T Ioe FAN DISCHARGE ARRANGEMENTS
103 S | 76| 5% | 52% | 0% | 59 | 1%
104 S5% | 80% | 62 | 55% | /3% | 624 | 80% ® ® ®
106 59% | 84% | 66% | 59% | 78 | 66% | 84% =< e
Pﬁm 68% | 93% | 15% | 70% | 88% | 77%| 95% | \ ®,"\ 4 ©
i 8% | 93% | 75% | 70% | 88% | 77% | 9% 2 3= Ll
N 68 | 93y | 15% | 70% | 88% | 11% | 9% b=~ > Yoo dl
n7 68% | 93y | 754 | 70% | 88% | 77% | 95% == =
222 [s6% | 73 | 74% [100_| By | 79% | %8| &7 [iosw ®@ ®. ®
228 | 66% | 73% | 74% | 100~ | 81% | 79% | 98 | 87 [105% |
NOTE: O) ® ®
FOR OVERALL UNIT / (O] - e
LENGTH ADD DIMENSIONS \ 6 )] 7 \ r \
OF ACCESSORIES NOT N Y 8
INCLUDED IN ABOVE “L" DIMENSION S l® @ i
©) ® 0]
ACCESSORY ARRANGEMENTS
FLAT FILTER # ULAR FILTER “E‘;"’L‘{rg;’" COMB. ANGULAR FILTER AND MIXING BOX
. WITH DAMPERS WITHOUT DAMPERS
. . T
Al o A5* 84 ca i E4* Fa* [ Ga*
> < l
PN 1t
N e N T \'\ R l ‘:\\ 4
N - \ AS Y N H ~ ‘
. > > > >Te
7 ’,N 7 3 // // I // b
T il | W
= L £

REPLACE ASTERISK WITH A “O” FOR NO FILTERS, “1" FOR
THROWAWAY FILTERS, "“2"° FOR CLEANABLE FILTERS, “'3"

FOR CLEANABLE HIGH VELOCITY FILTERS AND A 4" FOR
THROWAWAY HIGH PERFORMANCE FILTERS.
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Cl kel RIN N

UNIT FLAT ANGULAR HEAVY DUTY
SIZE QUANTITY AREA QUANTITY AREA QUANTITY AREA
103 2516%20ix 2 4.4 2-16 x 25 x 2 5.6 = =
104 2-20 x 20 x 2 5.6 4-16x 20 x 2 8.9 = 3
106 3206 % 25 2 8.4 6-16 x 20 x 2 13.3 & =
108 2-16x 20 x 2 - - - - -
2-16 x 25 x 2 10.0 e e 25% 2 16.7 » 2
m 6-16 x 20 x 2 13.3 6-20 x 25 x 2 20.8 9-20 x 20 x 2 25.0
214 6-16x25x 2 16.7 4-16 x 25 x 2 - - -
- - 4-20 x 25.x 2 24.9 9-20 x 25 x 2 31.2
4-16 x 20 x 2 20.0 8-20 x 25 x 2 27.8 9-20 x 20 x 2
217 4-163 25 2 = = = 616,320 3 38.3
222 12-16 x 20 x 2 26.7 12=16x- 25 x 2 ! 33.4 24-16 x 20 x 2 533
228 12-20 x 20 x 2 33.4 12-20 x'25 %2 l 41.8 24-20x 20 x 2 66.6
VIBRATION ISOLATORS
SPRING MOUNTS RUBBER-IN-SHEAR RUBBER-IN-SHEAR SPRING HANGER
TYPES "'BP'* & *'CP"’ MOUNTS HANGER TYPE "*SH'"
' TYPE “'RP" TYPE “RH"
f HOLES L——.j
. L 2 S
N %‘ P ’ L ‘\:
b o D |
l l T o PROVISION
F Pl PROVISION FOR FOR“c“ DIA'

C" Lia HANCER RODS

POSITIONING PIN

» HANGER RODS

H
1
e
S
DIMENSIONS iSoLATOR
BP CcP1 CP2 RP1 RP2 RP3 RP4 RH2 RH3 RH4 SH SHS
A - — — = — — — 13/8 2 2 4 3/8 31/8
c 5 61/2 91/4 2 3/8 3 41/2 5. 5/8 3/4 1 3/4 1/2
D 7/16 5/8 5/8 11/32 11/32 9/16 9/16 — — - —
*H 37/8 5 51/4 1 1 1/4 13/4 13/4 41/2 5 3/4 8 7 41/2
L 55/8 71/2 101/4 3 3.8 51/2 61/2 3 3 3/4 4 3/4 33/4 3 3/4
i 1/2 5/8 5/8 1/4 1/4 1/4 1/4 = — - -
W 21/8 2 3/4 23/4 1 5/8 23/8 3 3/8 41/4 21/4 31/4 4 3 21/4
“Operating Height
*¥OPERATING HEIGHT. ISOLATOR LOCATIONS
2 4 [ 2 4 6 8
FAN ColL FAN COolL ACC
1 3 5 1 S | 5 7

WITHOUT ACCESSORIES

WITH ACCESSORIES
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SCHUEDULE

STARTERS

PROJECT: COCA COLA BOTTLING COMPANY
JACKSON, TN

UNIT HEATERS

GENERAL ELECTRIC Model CR101Yl Manual Motor Watchman
in surface mounted enclosure.
1 - CR1231i6,.80A Heater

PUMP P-1

GENERAL ELECTRIC Model CR208B103ACA Combination Maguetic
Starter, size O in NEMA 1 enclosure with lland-0ff-Auto Selector,
and three-leg overload protection,

3 - CR123C6.95A Heaters

PUMPS P-2, P-3 and P-3A (Quantity three required)

GENERAL ELECTRIC Model CR208Cl03ACA Combination Magnetic
Starter, Size 1 in NEMA 1 enclosure with Hand-Off-Auto Selector
and three-leg overload protection.

3 - CR123C16.3B Heaters

PURCE FAN

'

GENERAL ELECTRIC Model CR208D103ACA Combination Magnetic
Starter, Size 2 in NEMA 1 enclosure with Hand-0ff-Auto Selector
and three-leg overload protection.

3 - CR123C44.0B Heaters

C~32
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General Electric’s CR101 manual sturt-
er is designed for use on single-phase
fractional-horsepower motors, It pro-
vides dependable overload protection
for general purpose motors and it is the
most economical starter choice for ap-
plications requiring no undervoltage
protection. Typical applications include
grinders, conveyors, hydraulic presses,
blowers and mixers.

The CR10! manual starter offers
many measurable advantages — distinct
and valuable advantages over other
makes of starters— which can save
time and money in your operation. The
chief measurahle advantages are illus-
trated at the right,

DEPENDABLE OVERLOAD PROTECTION

Positive bimetallic overload protection
is provided by the thermal protective
device which automatically opens the
contacts when an overload occurs, and
removes the motor from the line. The
thermal overload device includes a
heater (a coil of resistance wire) which
simulates the motor temperature,

The heater is designed to follow the
heating curve of the motor, If the mo-
tor is overloaded, the excess current
passing through the heater radiates ad-
ditional heat, which causes a bimetallic
strip to bend. Bending the strip causes
the starter contacts to open, This bi-
metallic strip will not trip on momen-
tary overloads such as starting currents,
but will guard the motor against cven
small persistent overloads.

Under overload conditions, the
switch handle moves to the mid-posi-
tion, giving a positive indication that
an overload has occurred, The bimetal-
lic mechanism is completely trip-free,
so that contacts cannot be reclosed until
the bimetallic strip cools. To resturt
after overload, turn starter to OFFF and
then to ON.

A COMPLETE LINE

General Electric's CR101 manual start-
er is available in two basic forms; toggle
or key-operated. Each form is offered
as either single- or double-pole. In addi-
tion, this starter may be ordered in open
or general-purpose, dust- and watertight
and hazardous-location enclosures. Two-
speed and combination forms are also
available,

General Electric offers the widest
variety of cover plates, flush plates, and
accessory kits in the industry, As ar
sult, you can select or assembie t!
exact starter you need to meet any
fhp motor application,

J

)

)
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enclosures and comnpenenis

Qpen starter

(toggle operated)

e oy

General-purpose
starter

Wuln.r: ;nd dust-
tight starter

A ;\ “ I‘ \ 'Mlm v 4
.‘ L' ! '?E-'.:F’. N
i i (i g
I'w_ R TS |
e
NG 2 £ Y Wi

Hazxardous location
starter

Combination
starter

Two-speed starter
with indicating lights

Single-phase Fractional Horsepower — 1 HP Maximum on 115 or 230 Volts, 60 to 25 Hertz

STANDARD FORMS

TWO-SPEED FORMS

' Open General-purpose, NEMA Type 1 Wk s H;;:::o;lsa-;:c;(l::cn\';NsEll\M b n#"“}'“" °“§§{:,{ f;“’,';“‘“- General-purpose, Flush-mounting
. ) S ) | n
Poles | For Flush or Siiiicimt Surface-mtg. Dust-tight, groups C and D, Class I, Poles| | ot surface- Gray Stalnless-steel
Qutlet Box Mtg. urface-mtg. w/ind. Light NEMA Type 4 groups E, F and G) mounting Flush-plate Flush-plate
1 | None | CR101 YGOOB | CR101 YGOOA g:ug} zr,(ln:.,}
TOGGLE-OPERATED LEVER-OPERATED—3” hub on one end L I o b 18 ol B e
2 Two CR101 HG10U CH10) HOI10A CRIOL HOLLBA
1 CR101 Y CR101 Y1 CR101 Y11 CR101 Y400H CR101 Y700H
2 CR101 H CR101 H1 CR101 H11 CR101 HA00H CRI10L H700H COMBINATION FORMS
No. of be
KEY-OPERATED LEVER-QPERATED—% huh on bath ends Poles CHAE NIV ],
Note: Do not use Selector Switch |
1 | CRI01 YOOOK | CRI0I YI00K | CRIOI YIIOK | CRIOI Y400) CRI01 Y700J : cmow ’"z‘c’c’;”’(‘) T |
H12 (CRIOL H-+HOA Scl. Sw.
2 CRI101 HOOOK | CR101 HI00K | CR101 HI10K | CR1O01 H400J CRI101 H700) 4 R AR W) J
| LS
o 23 e il g ey Ay TR (s
o Q 2 2 1 A \ -\\
: \ ig,, -"ir’ {‘P:
: £ g
o e e L OB | }J".,..--t ) I:)
i ) RO PR
Standard flush plate Stainless steel Standard Back box Combination flush Back box for Locking
with Indicating light, flush plate front cover for surface plate with indicating combination forms atltachment
machine gray finlsh (CR101 X8) for surface mounting lights for flush or (CR101 X14) for standard
(CR101 X1) mounting (CR101 X6) surface mounting starters
(CR101 X5) (CR101 X13) (CR101 X3)
ORDERING INFORMATION
Catalog Toggle Operated Key Operated
Number STARTER COMPONENTS 1 Pole 2 Pole 1 Pole 2 Pole
Component Switch Switch Switch Switch
Only Description Catalog Number—includes complete switch plus component
CR101 X1 Flush plate with 115/230 volt indicating light and screws CR101 Y31 ] CR101 H31 [ CR101 Y310K l CR101 H310K |
CR101 X2 Standard flush plate with screws CR101 Y3 |CR101 H3 | CR101 Y300K . CR101 HZ00K
CR101 X3 Lockinff attachment (lock notincluded) ~  laliiiien b e Jeaeaeaiases e 7.
CR101 X4 Cover (front) with 115/230 volt neon indicating lightand screws | ........ | «.oovive fonunnenn, s SRIRC O -
CR101 X5 Standard cover (front) with screws Lo L e | (BTN
CR101 X6 Enclosure (back) with screws (surface mounting) P e B R S e S PR e
CR101 X7 Stamléess-steg:l flush plate with 115/230 volt indicating light CR101 Y51 | CR101 H51 | CR101 Y510K | CR101 H510K
and screws
CR101 X8 Stainless-steel flush plate with screws CR101 Y5 |CR101 H5 |CR101 Y500K | CR101 H500K
CR101 X10 | Combination flush plate with HOA selector switch CR101 Y32 | CR101 H32 | CR101 Y320K ‘ CR101 H220K
CR101 X11 Combination flush plate with HOA selector switch and 115/230 |CR101 Y35 | CH101 H35 | CR101 Y3504 | CR101 H350K
volt neon indicating light | {
CR101 X12 Combination flush plate for 2—CR101 open starters CR101 Y33 | CR101 H33 | CR101 Y330K | CR101 H330K 1
CR101 X13 | Combination flush plate for 2—CR101 open starters with CR101 Y36 | CR101 H36 | CR101 Y3GOK ‘ CR101 H360K |
2—115/230 volt neon indicating lights i
CR101 X14 | Box (back) for combination forms ~ ~ L | e e S |
CR101 X1&X3| Flush plate with 115/230 volt indicating light, screws and CRIOY Y38 [ [CRYIOY H3B | oo ouiiises b s e as e A |
loc Ini; attachment (lock not included) Y j
CR101 X2&X3| Standard flush plate with screws and locking attachment GRIDYL Y3711 CRIOY HBT | e o wims s s e e !
(lock not included) | ‘ , ‘

o e A e s S R
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ORDERING INFORMATION — Components (Cont'd)

FIELD ASSEMBLY

Customer assembly of components/open
starters can be accomplished by using the
table at right as a guide. The assembled uriits
are Type 1 enclosed forms and listed by

Underwriters' Laboratories.

DUAL DIMENSIONS

INCHES

MILLIMETERS

]

COMPONENTS ADD IASSEMBLED UNIT

Component Kit &
Encl. Cover Encl. Back Box OpenIStar:Iter NEMASJZ'E&":’OJM
Catalog No. Catalog No. Rpuleg o Cataloy: No.
CR101 X5 CR101 X6 CR101 Y CR101 Y1
CR101 X4 CR101 X6 CR101Y CR101Y!1
CR101 X5 CRINY XA CR101 H CR101 H1
CR101 X4 CR101 X6 CR101 H CR101 H11

AND WEIGHTS (For Estimating Only)

—

~
o>

o
3

.
. gt ]
|

I

!

[
>
o

2 MOUNTING HOLES FOR

NO.6-32 SCREWS
(FOR CQVLHI

[

2 MOUNTING HOLES FOR

NO.6 FLAT HEAD SCREWS

8298 B
133.4 162
4.53 4.1
s - —- <@
6.06 1.62
i%4.0 4
MTG HOLES
- 9/32"DIA.
374" PI
Indicating q.849.
light 122.95 45 |
(if used) :

Locking

altachment

(if used)
\:sﬂ&.

z'- dia mounting
~holes (2)

el

o
~|-

2 knockouts

for 1/2" conduit 1,38
|

(top 8 bottom)

o

CR101H or Y open
starter

Approx.

shipping wt, 1 |b

INDICATING
Lignt ;-
ur ualb)

CRI0TH400H ar
Y400H dust-tight and
watertight starter
Approx.

shipping wt, 4 1b

5.88
149.4

CRI101H12 or H13
combination device
Approx.

shipping wt, 4 1b

/32t e

CRI0VHI, H1Y or Y
yypumiul purpors
unclosed starter
Approx,

shipping wt, 2 |b

CRI0TH700H or
Y700H hururduus
location s1arter
Approx.

shipping wt, 372 |b

5/16
HOLE
FOR PADLOCK | | 2,
Gl i )
12 HOI FS) al 0.38
.___;__7_5 L)
§98
e T O £ =ny N
! 1
I
Sl (oA B e o
Il | 1| 300
11270
2561 3
&50 |1 ‘@ 7 i
y |
LI !
fopp— - —k - \ CRIOIH or CRIO1Y
' |

—}‘— Mounting hclns’
in bock of box

Knockouts
tor 172"
conduils
both 10p
and botlum

two-spead, NEMA
Type | enclosed
starter

Approx.

shipping wt, 3 1b

C-36



CR101 manual metor starliing swileh

as wall boxes

The CR101 Types B and J manual motor-starting switches are
designed for use with self-protected single and polyphase
motors, dc motors, and on-off applications where overload pro-
tection is not required.

Typical applications include light machine tools, home work-
shop equipment, fan motors, pumps or light commercial use.

e Durahle Construction — heavy phenolic housing protects
switch mechanism

e Long life — contacts of low-resistance silver
e Convenient Mounting — mounting screws have same spacing

e Mechanical Interlock—on three-button reversing and 2-speed
torms, prevents two buttons from operating simultaneously

e Flush START and extended STOP button helps prevenl acci-
dental start and permits quick stop in an emergency

! Ganoral-purgou NEMA Type 1

ey

n

ity
4 lv?ﬁiﬁ‘% Lol
1
PSR ) ! '

A

Ll
L | '.

Z-sp'ud, 3.button form

enclosed 2-button form lush mounted
SINGLE-SPEED FORMS e e £y
ORDERING INFORMATION: (Device Catalog Number) RATINGS CONNECTION
DIAGRAMS
Two-Pole Three-Pole Enclosure | UM Button Ac Max. T
Markings 3 |
: : Continuous Carry — l
' 16 Amps |
CR101 JAOA CR101 BAOA Open with START-STOP ? |
flush plate Single phase gl
115 volts 1 hp % i
CR101 JAIA CR101 BAIA |NEMA Type 1 | START-STOP 230 volts 1% hp CR101J Single phase
CR101 JAOB CR101 BAOB | Open with ON-OFF Three phase T
flush plate 115 volts 1% hp !
200 volts 2 hp ;
CR101 JA1B CR101 BA1B | NEMA Type 1 ON-OFF 230 volts 2 hp st
|
Dc Max. |
125-250 volts ¥4 hp * o
CR1018 Three phase

2-SPEED AND REVERSING FORMS

ORDERING INFORMATION: (Device Catalog Numbher)
Three-Pole Enclosure P‘;As;‘”g;'g:"
CR101 BBOB Open with FAST-STOP-SLOW
flush plate
CR101 BB1B | NEMA Type 1 | FAST-STOP-SLOW
CR101 BEOA Open with FORWARD-OFF-REVERSE
flush plate
CR101 BE1A | NEMA Type 1 | FORWARD-OFF-REVERSE
CR101 BEOB Open with FORWARD-STOP-REVERSE
flush plate
CR101 BE1B | NEMA Type 1 | FORWARD-STOP-REVERSE
CR101 BEOC Open with UP-STOP-DOWN
flush plate
CR101 BEIC | NEMA Type 1 UP-STOP-DOWN

RATINGS

Ac Max.

Three phase
115 volts 1%2 hp
200 volts 2 hp
230 volts 2 hp

WIRING DIAGRAMS

CR101B Reverser

£

V)
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200-Line combinalion magnelic SIariers

10D-TROL 200

e NEMA TYPE 1 SIZES 0-5
e NEMA TYPE 12 SIZES 0-5
~ o« MAG BREAK MOTOR STARTERS

AN R \
\ \ \ \\\ \.:

| oo 37}

—

GENERAL@D) ELECTR!S
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200"”"3 ﬂﬂmmnain m&ﬁ@%m &ﬁ@pﬁ@?’g ... SECOND GE

CR207—DOOR CLOSED

200 | )
LINE
" H

|

The 200-Line combination magnetic starter,
like each of the members of General Electric's
smart looking 200-Line family, was designed
with features that make it the industry’s most
contemporary starter package. The 200-Line—
GE's “second generation’ of magnetic motor
starters—consolidates the time proved
dependability of the 100-Line with the most
recent developments in control technology.
Yet, basic renewal parts and overload relay
heaters are completely interchangeable from
line to line.

LAl T ) T T ”

il

-7-72'

i

'n

3

DI A B DG SO e O

CR207—INSIDE OF DOOR CR207—COMPONENT PARTS

Both inside and out the combination magnetic
starter is every inch a member of the 200-Line
family. Its modern design makes it easy to
install and wire, The starter's vertical contact
design makes possible convenient
inspection and maintenance. All mechanlical
parts are built to perform with greater motor
protection and assured safety. And this quality
apparatus provides the utmost in combination
starter flexibility.
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o

NERATION APPEARANCE, PROTECTION AND PERFORMANCE IN A NEMA TYPE 1 ENCLOSURE

1. Removable hinged enclosure cover allows 5. Up to 14 knockouts for ample conduit access.
for optional side-by-side butt mounting and
simplifies inspection and maintenance.

contact adder blocks are available for
greater application versatility.,

</
22
: 6.
W EGaNERAL .\
! EHEETAI SR
The dual purpose slotted nameplate allows x k’
for installation of custom labels in the fleld, B 1
glving instant Identification to circuit or control vaasd |4
function. The “Control" section will knock out i
to accept a push button or selector switch and 15
the *200-Line" section will knock out to accept
an indicating light. A
3. ! Color-coded green e l ;
‘((p\ 1 and red side-operator it ‘:.?;»‘“"“"M j
oo ff handle provides
positive visual
indication ot switch
: position.
: Defeator mechanism
: allows opening the
MECHANIEH 1§ enclosure with & Auxiliary Interlocks fit compactly along side
. screwdriver while the contactor. Straight line plunger motion
t starter is in operation. gives positive contact action. NO or NC
|
i
|
|
l

DA A PR

M 7. Specially treated “E" magnet resists rust and

[ corrosion. Magnet faces are protected during :

idle periods, ready to operate when needed. o
)

4, Control power
transformer Is
available either
factory installed or as
a kit for field
installatlon. Short-
circuit protection
in low-voltage side
is standard. Trans-
former is also
available with both
primary and
secondary fused.

8. Encapsulated coil is impervious to molsture
. .. resists high humidity failure and
mechanical damage.

DR el A T RN LI 9. Enclosure dimensions are identical for
Sizes 0, 1, and 2.
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C

The three-leg
block overload
relay offers dual
bimetal current
monitoring . . .
an additional
bimetal strip
anticipates the
rate of temper-
ature rise in the
heater, effec-
tively reducing trip time in locked rotor
conditions. The manual weld check operator
permits you to check for welded contacts—

in the field, and the overload relay is con-
vertible from manual to automatic reset. Relay
trip Is adjustable = 10% of rated value, and

a single reset arm resets all three legs at once.

11. Choose from either molded case circuit
breaker or fusible QMR disconnect switch.

12. Pre-drilled and tapped holes for field
conversion of non-fused and fused forms.

Combination starters are designed to mount
on General Electric’'s MOD-TROL 200
framework,

13

A ey b Arc Chute
Movable
Contact
Quick-Make
Quick-Break S;:Il;::\:;y
Trip Frae Contacts
Maechanism
Trip indication
Ambient CT?::"B‘::'
Bimatal
Magnelic
Trlp

Adjusiable
Magnatic
Trip

MOLDED CASE CIRCUIT BREAKER

Front removable
solderiess lugs.

Line shield guards
against contact
with live pans,

Contacts are sliver
alioy, feature quick
make, break.

Front mounlable
UBINg, INCIUUIng
one step overfusing
and no luse device.

Spring-reinforced
fuse clips hold luses
securaly. Clips will
accapt standard NEC
fuses or one-stap
over fusing. Drilling
for CLF tuses also
provided.

Rated 600 volls ac
and 250 volts oc,
nas nigh short-Circuit
withstandaniity ang
interrupling reting,

Visible blades—
salaly you can ses.

Sliver-plated,
gurrent-carrylng
joinls lor cool
oparation.

UL horsepower?
rated, NO fuse and
wilh stanuard and
ume-delay luses

QMR DISCONNECT SWITCH

SHORT-CIRCUIT PROTECTION

Fusible-type combination
magnetic starters, sizes 0
through 5, when equipped with
UL Jabeled, nonrenewable
NEC-type fuses having an
Interrupting rating not less than
the available short-circuit
current, are adequate for
installation on motor branch
circuits where the available
short-circuit current at the
incoming line terminals of the
starter does not exceed 22,000
rms symmetrical amperes.
These combination starters
can be furnished with
noninterchangeable fuse clips
for current-limiting fuses and
when so equipped may be
specified for up to

100,000 rms symmetrical

amperes available short
circuit current,

Circuit breaker-type
combination magnetic starters
equipped with the circuit
breakers listed in the table
below are adequate for
installation on motor branch
circuits where the available
short-circuit current at the
incoming line terminals of the
starter does not exceed the
value shown,

For either type, it Is
recognized that maintenance
of some components may be
required after a branch-clircuit
fault and in some cases a
device may require
replacement.

G e Rt " Avallable Storl-Clrcult Corrant |
CHEMA L] Clreult fircker | G RMS Atnparas —=Symmutrica)
i Stea 5 T Ma | 115, 200, &% 230 460 lu 40O
Slaner! | = Tyne= )~ Ao, L LRI PN
TEB Y OT000R Sk | Do
0123 { yep | 100 14,000 14,000
3 T T L & TR 7T 14000
4 TF 225 14,000 14,000
3 { 1) 400 22,000 22,000
TIK4 | 400 22,000 22,000
5 TIKé | 600 22,000 22,000
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200-LINE MAGNETIC STARTER

ordering information

9y

GENERAL PURPOSE & INDUSTRIAL USE—REVERSING & NON-REVERSING STARTERS

‘ v b b § il Al 4 L e e LS " ) ‘]
"Nou-lsvnsmo FORMS | ooy 1 REVERSING FORMS
Al B 1L E) ) ¢ ? it
i _ 1 © NEMA [0 NEMA . NEMA ' |
©24QV - V. x240V i Typa 12 e Typo V[ | Typa 12 |
ppa ol Al i 3 MUIE T ~
1
WITH DISCONNECT SWITCH (Power fuses not included)
CR208 FORMS CR211 FORMS 1
0 k] K] S 5 NON-F BI*¥AAA B24*AAA | BI**AAA B2 TAAA
3 3 3 3 30 Bl **BAA B2++BAA 1 BI#FEAA B2+0BAA |
L Wil 5 5 30 BI**DAA B2**DAA 1 BI**DAA E2¢+DAA
(- 1
1 7% 7% 10 10 : st i NON-F C1**AAA C2%*AAA | Cl**AAA C2¢%AAA |
2 0 7% 7% 30 Cl**BAA C2*+BAA | Cl+*bAA C2+46AA |
7% 7% - 60 C1**CAA C2#+CAA 1 C1¥+CAA C2+*CAA |
. i 7% 7% 10 30 CI¥*DAA Coe*NAA 1 Cl1+*DAA C2*+DAA |
10 10 60 CI**EAA C2%%EAA | CI**EAA C2**EAA
2 10 15 25 25 ik i NON.F | DI**AAA D2%*AAA \ DIPeAAA | D204AAA |
s 10 15 60 DI**BAA D2++BAA | DI **HAA D2*2BAA
10 154 3 15 100 D) *#+CAA D2%*CAA | D1 **CAA D2+*CAA |
...... 15 20 ; 25 40 D) #4EAA DZ**EAA | DI**EAA DZ?**tAA |
254 251 : e B 100 DI**FAA D2**FAA 2 DI **FAA DivefAA |
3 25 30 50 50 i hing & NON-F E)#*AAA E2**AAA 2 E1**AAA E2°*AAA !
254 0A 100 E1**¥BAA E24*HAA 2 E1**BAA E2%*LAA |
254 VO (el 25 30 200 El**CAA E2**CAA 2 E1**CAA £20*CAA |
e e 30A 30 50 100 EI “4EAA E2%*EAA 2 E1**EAA E2%*EAA |
50 30 Ty 200 E) **FAA E244FAA 2 El*+FAA E2erinn |
4 40 50 100 100 Sl 255E PN NON-F F1**AAA F2**AAA 4 FI**AAA F20*AAA |
40 50 200 FI1*#BAA F2¥*BAA 4 Fl1**BAA F2oebAA |
40 50 400 F1**CAA F2¢*CAA 4 FI**CAA F2e0CAA |
ot Sy 60 A 60 100 ‘[ 200 F1*$DAA F2+*DAA 4 F1**DAA F2°DAA |
; 100 100 S 400 FI¥*EAA F2#*EAA 4 FI**EAA F2*%EAA !
5% 75 100 200 i3t NON-F G **AAA G24%AAA 4 i
S Sk Faks s 75 400 G **BAA G2+*BAA 4
75 100 e e e 600 G1#*CAA G2+4CAA 4
1254 125 400 G| **¥FAA G24*FAA 4
200 200 600 G1+*GAA G2%4GAA 4
Y Rl B SN i AL s bl bl Bl AT (SO I i it l
shha Ml!lmum Horsepowars Clrcult ' [ NON-REVERSING FORMS | :--7+| REVERSING FORMS |
e NEMA |~ . Braaker |- e TRy etk Y
i oy, 'zool 220- | ad0-.| 850w | Rotno [~ hena 1 Kema | MU T ema | nema
(uée wbaia- =t appancieminendniie [, | 208V | 2409 400V | "600V | i AMPE 1 ot | Type 18 e [ Type 1| Type 12§
i e L WY PN ) il ol ol 2 il A 54 & . i
Frequancy el 4 y
(Herz) 113V | 200/208V | 230V WITH THERMAL MAGNETIC TRIP BREAKERS !
S CR207 FORMS TR210 FORMS |
o L 43 as 0 : 2 FE 15 BIWOAAA | BZWSARA | | | BTTSAAA | BI-AAA"
o 20 BI**BAA B2*4BAA | BI®SBAA | BZ**EAA |
460V | 378V | 600V | (P 3 1 15 BIS*FAA | B2**FAA | BleeFAA | B207FLA |
T e 5 20 BI**GAA B2*¢GAA | LI**GAA | L2"*GAA!
04 03 06 e M 5 15 BI**WAA [ B2¥*WAA l BI*4WAA | B2°0V/AN
Frequency ; 1 5 At q 40 CI**DAA C2**DAA ! CI**DAA | C2°*DAA !
(Hertz), | 110V | 220V Jsov 7h| 7% 3 ) 50 CI*%EAA C2*%EAA 1 Cle®EAA | C2"*EAA |
el ey 5 7% 20 Cl**XAA C2¥*XAA | Cl*eXAA | C2**XAA
50 07 o8 (07N (S | SN | L O T 7% 5 30 C)l **HAA C2**HAA | Cl**HAA | C2*°*HAA |
: 3 0 a5 C)**JAA C2¥%JAA | CI**JAA | C2**lAA |
440V ssov soav | | e e | oveees 10 30 CI**YAA C2**YAA 1 CILE*YAA | C2**YAA .
1
09 10 n 2 10 15A | S 50 D) **EAA D2**EAA 1 DI**EAA | D2**EAA :
15 ; s 100 DI**GAA | D2**GAA | DI**GAA | D2**GAA!
N 15 40 DI **YAA D24*YAA 1 DI**YAA | D2°*YAA
Use 22 for dual rated 120V, 2541 ... 50 DI*+MAA D24+*MAA 1 DI*4/AAA | DZ**AAA
60 Hz/110V, 50 Hz coll. 25 s 70 DI **NAA D2**NAA | DI**NAA | L2**NAA,
YEX VYUl
t Space units for CR207 & CR208 when i 23 80 DIAIZAN 17, D2AFZRRL - || DISR2AR, | D2 rEaA
Installed on MOD-TROL frame. 3 G 100 EI**CAA | E2%¥CAA 2 | EI%ICAA | E20%CAA |
$ Requires oversize enclesure. See Fig. 2 25 s il 125 E1**TAA E2**TAA 2 F1**BEBA E2¢*8EA '
on Page 30 70 E1**RAA E2%*RAA 2 EI*%RAA | E27°KAA |
A For ordinary slarting duly only. Dual sle- ATA Sl 50 ik 100 El ¥%FAA E2*%FAA 2 E1**FAA E29*FAA
men!, nex! larger size fuses or breaker el X yoa 50 100 El **SAA E2%*SAA 2 E1**SAA E2%*SAA |
with higher Irip rating s recommended '
lor frequent starts er long accelerating 4 60 75 125 F1%*BAA F2*¥BAA 2 FI®*BAA | F2¢%BAA
time. Wl 04 75 100 150 F1#*CAA F2¥4CAA 2 F1%*CAA | F2**CAA
Size 5 nemenclature lliting applies to 40 50 100 s 200 F1**EAA F2**EAA 2 FI**EAA | F2%%EAA |
60 or 50 herix forms only, \
NOTYE: Packages of 100 plastic Insert cards 51 o 60 1254 150 250 Gl ¥*AAA G2¥*AAA N Gredgenrili g s e o i
are available for use in the enclosure cover bxaie 75 150 200 300 G1**BAA G2**¥BAA 4 . s . o
Identification panel. Order CR205X147A, 75 100 200 VA 400 Gl **CAA G2**CAA 4 il e e

v

e

¢

Data subject to change without notllce
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INDUSTRIAL JIC SAFETY STARTERS—REVERSING & NON-REVERSING FORMS

Complles with most automotive Industry standards and electrical stan-
dards for Mass Production Equipment EMP-1-1967

SAFETV STARTER WITH FUSIBLE DISCONNECT SWITCH

Tl ERIOREE Mulmum Noo'ul"-'v;t'lr AN il B Sy
L& —]" . Nemenclature .
g & . * (Includes Standard lclod
Sln'lo !lomom Pupu ' D_u-l Element Fuses 'c':l'. Contral Clrcull Irnmlc-mu)
; g P :
200/ 220. | 440.| s30. 200/ | 220- | 440- :,‘:;. Non-Reversing [ Reversing
s.-. " | 200Y| 240V | 480V| 600V| 208V| 240V | 600V Form CR208 | Forms CR2I1
1 7TA| 7| 10 10 el oo | ... [NON-F| C2°°AYA253 | C2°°AYAS6
coo s baail i 7% [7% Jiorh 30 | C2°°BYA253 | C2°°BYASS
74" VAl a1 (e ) e o 60 | C2°°CYA253 | C2°*CYAS6
NS el Rl (0 0 T i 10 30 | C2°°DYA253 | C2°°DYASS
NS o e 10 o 60 | C2°°EYA253 | C2°°EYASS
2 |0 15 (25 | 25 T INON-F| D2°*AYA105 | D2°°AYA7
Va1V OL S TS 60 | D2°°BYAIOS | D2°°BYA7
10 {154 s |15 «.. | 100 | D2°°CYAI05 | D2°°CYA7
vane | Saa 1) 20 T 25 60 | D2°*EYAI05 | D2°*°*EYA7
vou | wen | 5] 25§ veo [ 100 | D2°*FYAIQ5 | D2°*°FYA7
J |28 30 30 50 T B2 NON-F| E2°°AYASS E2°°AYA2
254|304 ... | ... |25 30 ... | 200 | E2°*CYAS56 E2°°CYA2
Rl I e ‘e iy 50 | 100 | E2°°EYASS E2°°EYA2
U S L) 50 ... | 200 | E2°*FYASS E2°°FYA2
4 |40 |50 (100 (100 vio [ v | ooo NON-Fj F2°°AYA3S F2°°AYA2
ser | oaen ves | see | 40 350 ves | 200 | F2°*BYASS F2°*BYA2
Ve e oo X G 400 | F2**CYAJS F2**CYA3
“ee ees A 60 e 3 100 200 | F2**DYA35 F2°*DYA2
. . | 100 | 100 : W 400 | F2**FYAQS FI**EYA2

REVERSING & NON-REVERSING TYPE 12 STARTERS—JIC

Complles with electrical standards for General Purpose Machine Tools,

as a conirol relay and transformer for the nlnr
t Requires oversize enclosure. See Fig. B, page 1

EGP-1-1967
TYPE 12 STARTER—JIC WITH DISCONNECT SWITCH
: ‘“‘JT " “m’ Mu. Nnvuz;;;:r‘ L ! ‘;.T"' G R
e s 13 QLS s ; ol :lol;bz:;nlml lum:om‘u" 5
53, Slngle Element. :- Dval Element - svallavppiy, iEL3,
- e L5 gy Fc‘“; volt control, 60 Hx .
2 H| : 24
220- | 440- | 550- |200/ | 220- [ 440+ | Ampy | Non.Reversing| Reversing
240V | 480V | 60QV | 208V | 240V | 600V CR208 Forms | CR211
R b 2 E el I I 4 =] s Forme
0 3 3 5 5 B e F owev NONH
3 3 3 3 30 Use NEMA Size |
S | L 3 AR /) 30
1 7Th| 7|10 10 ey ey .. |NON-F| C204AGA C204AGA
o IR e T e P h o 30 C2038GA C203BGA
AT TR s | s s 60 C203CGA C203CGA
A (L 7h| 7A 10 30 | C204DGA C204DGA
biat 10 10 ¥ 60 C204EGA C204EGA
2 10 15 25 25 Tioks i . [NON-F| D204AGA D204AGA
e s Abara S R 15A 60 D203BGA D203BGA
10 154 % WATS ... | 100 D203CGA D203CGA
o Al I 20 sl 25 60 D204EGA D204EGA
- oo | 258 | 25% weey § 100 D204FGA D204FGA
k] 25 0 50 50 oo ] oo ] ... |NON-F| E204AGA E204AGA
25A] 30A] ... WNl25 30 50 200 E203CGA E201CGA
it ... 130Aa |30 e i, e 100 E204EGA E204EGA
A i @ LR 50 200 E204FGA E204FGA
4 40 50 .00 100 vl v ot ... [NON-F| F204AGA F204AGA
40 50 olins I vee 50 .50 ] 400 F203CGA F203CGA
isin ... | 60A | 60 » o0 Rt 100 | 200 F204DGA F204DGA
2 ... |100 00 oos .o | 400 F204EGA F204EGA
5§ 75 100 [200 ROO ... [NON-F[ G204AGA ies
75 |100 b ... | 600 G203CGA ves
A Te. V254 5 ... | 200 | 400 G204FGA coe
. [200 ROO Mol o ) 680 G204GGA cue
A For ordinary starting duty only. Dual element, next larger size fuse or breaker with higher trip
raling is n:ommonsod for frequent starts or long accelerating time.
§ Size gnomnnclnluu shown applies to 60- and 5011."1 forms only. The transformer is supplied

SAFETY STARTER WITH CIRCUIT BREAKER

=g Mox. Horsepower Clre. Non-
EMA Bikr. | Reversing Ion:rr':‘l:\g
Size [200/| 220-|440- |550- ting Forms CR210
208V| 240V (480V_[600V [Amps CR207
1 S L 40 | C2°°DYA185| C2°*DYAS4
7% 7%h|... 50 [C2°*EYA185| C2°*EYAS4
S A Vol 20 | C2e°XYA185| C2°*XYASH
1 ey 7% 30 | C2°*HYAI1B5| C2**HYAS4
. 10 30 | C2**YYAID5| C2**YYASH
10 35 | Co°UYAIB5 | C2° JYAIA]
2 50 | D2°*EYABY | D2°*EYAD
100 | D2**GYAHE9 | D2**GYAl
15 40 | D2°*YYA89 | D2°*YYAD
25A| ... 50 | D2°*MYAB9 | D2°*MYAD
25 50 | D2°*2YAB9 | D2°*7YA3
o L P 70_{ D2 *NYABY_) D2 *NYA] |
3 700 | E2°7CYA71 | E2°*CYAb
. . 30 70 | E2°*RYA7) | E2°°RYAS
. ‘ 50 | 100 | E2°*PYA7! | E2*'PYAS
. s U SOTEE 100 | E2°*FYAZ) | ED*FYAS
4 g s 60 75 | 125 | F2° BYA4d | FZ**BYA?
... | 40A| 75 |100 | 150 | F2**CYA43 | F2°*CYA2
40 501100 ...|.200 | F2°*EYAA4D ZYEEYAD)
5 |...| 60 [125A1150 | 250 [G2°**AYAS5]
o e A AT 200 300 | G2°**BYAS] vos
75 [100 [200 |. 400 | G2**CYAS] .
TRANSFORMER/COIL-SUFFIX TABLES
**(Use where double asteritk appears In nomenclature)
Vollnuu, F NEMA SIZE
Supply- . T
canrrol O 22 3 4 . 5t
230-115 03 03 03 03 03
240-120 58 44 3 37 29
460-115 04 04 04 04 04
480-120 57 45 32 36 12
575-115 05 05 05 05 05
600-120 13 13 13 13 38

*For exira capacity traniformer, refer to nearest GE Sales Office.

TYPE 12 STARTER—JIC WITH THERMAL
MAGNETIC TRIP BREAKER &

CONTROL TRANSFORMER
Rfarand R MO r‘ With contrel
ST i transformer, 230/460
5 " M“f Honopow" Clre. | Vvo!t supply, 115 volt
NE g - Brkr. control, 60 Hx
e 200/ | 220- |440- | 550- PN o Non-

NCE! y Amps | Roversing | Raversing
v 208 | 240 | 480 600 Foiie Mk
s 3 ; CR207 CR210
0 2 2 oo s 15

3 S ey [ | B8] vseNEmASizen
s 5 . 20

=¥ L L i 40 |C2°°DGA | C2°°*DGA
7% 7%] s i 50 |C2**EGA | C2**EGA
7%| 20 [C2**XGA | C2°*XGA
T 30 |C2**HGA | C2**HGA
e o 35 |C2°*JGA | C2**JGA
iy g 10 30 1C2°*YGA | C?**YGA__

2 |10 1541 ... 50 [D2°**EGA | D2°"EGA

T e ... |100 {D2**GGA | D2**GGA
15 D2°**YGA
254 ... D?2* “/AGA
5o 25 A
e ir 25 A
k] (07 [l AR E2°*CCA | £2**CGA
30 70 | E2**RGA
T 50 |100 [E2°*PGA |'E
g . SQRIIT L 100 [E2**FGA_| £2°°(GA__
4 A 60 75 125 [F2°°BCA | F2°°BGA |
40A| 75 | 100 [150 |F2*°CGA | F2**CGA
40 501100 | .. {200 [FP**ECA_| F2  FOA__
5 et 60 | 125A[ 150 | 250 [G2**AGA
e 75 | 150 | 200 |[300 |G2*°*BGA
75 100 |200 | ... |400 |G2°°CGA |

NOTE: For NEMA Type 12 Multispeed Farms refer 10 nearest General
Electric Sales Office.

Data subject to change without notice
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DUAL DIMENSIONS

IN

CHES

MILLIMETER

S (For estimatving only)

CR207 and CR208 Combination Starters in NEMA Type 1 enclosures

_f——-l— B iRt '—"T L

it
3uk I I
TT e Ao ] J‘T‘\L l—q} !' '»-“.‘ "‘U,,
i A | dige i .\C Bl ks
1 i ‘I )
\ m g N
Flg. 1 noLES FOR "““T. belhat aven ¢ haamm
2% Paseoces Flg. 2 vy " !2"“:!\'5 i
} i /- wTe noLES P08 [} KAtwe r | el
CR207-208 3 PO, oI CR208 NEMA [ ] i
Combination i ks Size 2 With 100 | J‘l '-,-ffl'/w s A i | 7
Starter, i Ampere, 600 VoIt : pety R s~ A by
NEMA ; i Fuse Clips and W ”'Tmim_—‘_‘r" B e, =i
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CR207 — CR208 JIC and Standard Starters in NEMA Type 12 enclosures
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V5013A AND B VALVES ARE THREE-
WAY MIXING VALVES (TWO INLETS AND
ONE OUTLET) FOR CONTROL OF HOT
AND COLD WATER. THE V5013C IS FOR :

DIVERTING APPLICATIONS (ONE INLET i

AND TWO OUTLETS). H

i ; -
0 Valves require a Q618 or Q601 Linkage : ,‘L..L'
and control motor to position the valve. ? \~—-—'
O Constant total flow through full plug , ok el )
travel. v //' R wo

: e G 3
O Spring-loaded, self-adjusting, Teflon cone [[ - ‘M
packing provides seal-off for all common \ ‘ @/5/‘
agents. e %

N as

O Stainless steel stem prevents corrosion. {\—/

NOTE: Mixing and diverting valves are not
interchangeable.

H.A.
REV. 8-75 (.034)
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SPECIFICATIONS

MODELS:

V5013A—~Three-Way Mixing Valve with screwed

valve end connections.

V5013B—Three-Way Mixing Valve with flanged valve
end connections.

V5013C—Three-Way Diverting Valve with flanged
valve end connections.

: CLOS‘;:EFJ S;g)'”GSa VALVE DIMENSIONS il
MODEL | (o o/ o s:;g cx:;gtéuxrv WITH LINKAGES FACE-TO- (L:IE':’;ER END
10
NO. (IN.) (CV) Q618A Q618A FACE BOTTOM CONNEC-
80LB | 160LB |Q601E T o v | TIONS
LINKAGE | LINKAGE : :
172 25 | 140psig | 150 psig | — | 3-1/8| 79.5| 2- 3/4 | 70
1/2 4.0 130 psig | 150 psig — 3-1/8| 79.5| 2- 3/4 70
3/4 6.3 | 120 psig | 150 psig | — | 3.3/8| 865 | 2-19/32| 66
V5013A| Mixing¢ [1 10.0 70 psig | 150 psig | — | 3-7/8] 98.5| 2:27/32| 72 | Screwed
1174 16.0 - 146 psig | — | 4-1/4 [108 | 2-23/32| 69
11/2| _ 25.0 35 psig | 98psig | — | 4.3/4 1206 2- 7/8 | 73
2 40.0 20 psig | 67psig | — | 57/8|149 | 3- 1/4 | 825
21/2| 630 S 32psig | — | 9172|2415 6 7/16 |163.5
3 100.0 o 22psig | — 11 2795| 6. 5/8 |168.5
4 160.0 = 53 9psig |13 |330 | 811/16 2205
V5013B | Mixingt |5 osg0 |Notrecommendedfortight 1.5 |agy | g 5/8 |244.6 |Flangedd
close-off
6 3600 | Vot recommendedfortioht:  1ig 4.5 1419 |10-11/18 2715
close-off.
il “gopyy, | Mot rebomRIIor G - o rqerGan -l 355.5
close-off
k. 630 -3 2psig | — | 9-1/2|241.6| 6 7/16 |163.5
3 100.0 = |28 | = |1l 2795 6 5/8 |168.5
] 160.0 = > 9psig |13 |330 | 811/16]220.5
Not recommended for tight
V5013C | Divertingd & 9.0 close-off. 48 S8l sl K Flangedb
6 360 | Notrecommended fortight l,g9/5 1419 |10-11/16 [2715
close-off. :
ge 600.0 Not recommended for tight 21.3/8 |543 |14 355.5
close-off.

aRepresents maximum pressure difference between the outlet and either of the two inlets (or between the inlet and
either of the two outlets).

bFlanged bodies conform to A.S.A. specifications for cast-iron pipe flanges and flanged fittings. Valve flanges are flat
faced with a smooth finish.

CFor mixing service only.

dFor diverting service only.
€Use industrial type of O1 operator.

ORDERING INFORMATION

WHEN ORDERING REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR COMPLETE ORDERING
SPECIFICATION NUMBER, OR ...

SPECIFY~
1. MODEL NUMBER.
2. VALVE SIZE IN INCHES.
3. CAPACITY INDEX (CV) FOR 1/2 INCH

(continued on page 3)

ORDER FROM~—
1. YOUR USUAL SOURCE, OR
2. HONEYWELL
1885 DOUGLAS DRIVE NORTH
MINNEAPOLIS, MINNESOTA 55422

V5013A.
4, ACCESSORIES OR REPLACEMENTS, (IN CANADA-HONEYWELL CONTROLS LIMITED
IF DESIRED. 740 ELLESMERE ROAD

SCARBOROUGH, ONTARI!O)
INTERNATIONAL SALES AND SERVICE OFFICES
IN ALL PRINCIPAL CITIES OF THE WORLD.
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VALVE LIFT: 3/4 in. [19 mm] for modsls up to $
inches; 1-1/2 in. [38 mm] for 4 to 6 inch models; 2
in. [51 mm] for 8 inch models.

PACKING LIMITATIONS:

Water—150 psig maximum pressure; 40 F [4 C] mini-
mum temperature, 240 F [116 C| maximum
temperature.

For alternative hot and cold water—140 F [60 C]
maximum differential temperature..

V5013B,C hot water service—100 psig maximum

pressure.
MATERIALS:
BODY TYPE
COMPONENTS Uehi3a |~ VB013B.C
Valve Body®d Cast-bronze Cast-iron
Stem Stainless Steel| Stainless Steel
Plug Brass Bronze
Seat Integral Brass |Bronze, Removable
Packing Teflon Cone Teflon Cone

aBody material should be similar to that of the system
in which the valve is installed.

MAXIMUM PRESSURE.:
Bronze Body—150 psig at 366 F [186 C| max.
Iron Body—125 psig at 353 F [178 C| max.
For quiet water service—20 psig maximum differ-
ential at any position.

MOUNTING MEANS: Valve mounts directly in pipe
line. Must be mounted so that control motor shaft
is horizontal.

ACCESSORIES AND REPLACEMENTS:

1. Lubricant for the stem and packing (Plasti-Lube
No. 2)-1/2 oz. can, Part No. 311193, 2 oz. can, Part
No. 311057.

2. Teflon cone packing

—V5013A screw body; order 3 packings, Part No.
310623, for 1/2, 3/4, 1, or 1-1/4 inch valves;
order 4 packings, Part No. 311432, for 1-1/2 or
2 inch valves.

—V5013R or C flanged body; order 4 packings,
Part No. 41035, for 2-1/2 or 3 inch valves; order
5 packings, Part No. 41036, for 4, 5, and 6 inch
valves. For 8 inch V5013B, order Part No. 65401 ;
for 8 inch V5013C, order Part No. 37243.

3. Q601, Q618 linkages—see Table I.

4. See Honeywell Commercial Division publication,
form 77-5613, for V5013 replacement parts list.

INSTALLATIORN

CAUTION

a. Installer must be a trained, experienced
serviceman.

b. Before wiring the actuator motor, disconnect
power supply to prevent electrical shock and
equipment damage.

c. Mixing valves are designed for mixing applica-
tions and diverting valves for diverting appli-
cations; they are not interchangeable.

d. Install the valve so the fluid flows in the direc-
tion of the arrow cast on the body. The valve
should be mounted with the operator motor
shaft horizontal.

e. Always conduct a thorough checkout when in-
stallation is complete.

LOCATION

In selecting a location, the following must be con-
sidered. 3

1. Make sure sufficient space has been provided for
the complete valve assembly. The valve linkage and
motor fit over the valve stem. For installation and ser-
vice, they require 4 inches [ 101.5 millimeters] minimum
clearance to the length required for the motor and
linkage.

2. The Modutrol motor must be mounted with the
shaft horizontal.

3. The linkage should not be mounted below the
valve where moisture or dirt may accumulate.

The ambient temperature must not exceed the maxi-
mum limits for the valve or motor. Controlled liquid-
pressure must not exceed the maximum pressure limits
of the valve.

PIPING HOOKUPS
All piping must comply with laral codes and ordi-
nances. Refer to Figs. 1-5 for typical piping hookups.

RETURN SUPPLY
» BYPASS »
ol |* J
V5013A OR B
4] con @n AB A "
L
- 4 ‘
’ 7 PUMP ) Y BOILER

FIG. 1-TYPICAL V5013A OR B MIXING VALVE
WITH CONSTANT VOLUME THROUGH
COIL. FOR TYPICALMOTOR-CONTROLLER
WIRING, SEE FIG. 8.
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S V5013A OR B
MIXED DISCHARGE i
WATER TO RADIATION
ol
AB A
bl
8
& o BYeass
BOILER
4 4 | rume
\/ e

FIG. 2-SINGLE ZONE BYPASS FOR RESET CON-
TROL. FOR TYPICAL MOTOR-CONTROL-
LER WIRING, SEE FIG. 8.

FULL
HEAT
HEA IING COIL
AB o A Ty
o 8
i 8
I l l 5 GAL./MIN.

PROPORTIONED
HEA
5
[4
{

AB “A

; = :.5 GPM e il B
S— |
R N
| i

o i
5GP —
SUPPLY RETURN
MAIN MAIN
NO
HEAT
.
AB Ba_ I
b ] NO FLOW
1 5 GPMm THRU COIL c
¢ v—g "",""',"i‘.' "l
; 5 GP | o S
i 4

FIG. 3-THREE-WAY VALVE OPERATION-COIL
BYPASS. THREE-WAY VALVES MAINTAIN
CONSTANT FLOW IN THE PIPING. AS THE
TEMPERATURE REQUIREMENTS CHANGE,
THE VOLUME OF THE FLUID IN THE COIL
VARIES. FOR TYPICAL MOTOR-CONTROL-
LER WIRING HOOKUP, SEE FIG. 9.

v5013C
pume }) B a8 A »
m N
RETURN Bl
CHILLER BOILER
L 4
B T 1o R

FIG. 4-V5013C DIVERTING VALVE USED TO
CHANGEOVER COMPLETE SYSTEM. FOR
TYPICAL MOTOR-CONTROLLER WIRING,

SEE FIG. 8.
SUPPLY LINE FROM V5013C
BOILER OR CHILLER
[ AB A [
)
g N o -
RETURN LINE TO -
BOILER OR CHILLER
‘ ‘ coi.
an

FIG. 5-TYPICAL ZONE HOOKUP OF V5013C USED
TO CONTROL FLOW THROUGH COIL. FOR
TYPICAL MOTOR-CONTROLLER WIRING,
SEE FIG. 8 FOR HEATING APPLICATION

- OR FIG. 9 FOR COOLING APPLICATION.

VALVE INSTALLATION

SCREWED VALVE BODIES

Line up the pipes squarely with the valve at each end.
If the pipes are forced into the valve, the body may be-
come twisted and improper seating will result. Prevent
pipe chips, scale, and dirt from entering the piping since
they may lodge in the seat and prevent proper closing.
Apply a vise or wrench to the valve only as shown in
the following figure.

PIPE SIZE | EFFECTIVE LENGTH OF THREADS
INCHES) (INCHES) [MILLIMETERS]
72 172 (125
34 9/16[14.5
1 11/16 (17.5
178 T1/16 (17.5
1-1/2 1116 (17.5
2 3/8 (19.0

(1) S . USE PROPERLY REAMED AND CLEANED PIPE
] AND MODERATE AMOUNT OF DOPE ’
(LEAVE 2 THREADS BARE)

HOLD VALVE ON HEX
NEXT TO PIPE (DO NOT
TWIST OR SQUEEZE
VALVE BODY)

VISE HOLDS PIPE SECURELY
AGAINST TURNING AND
PARALLED—JAW WRENCH

. GRIPS VALVE
HEX FLATS
NEXT TO
PIPE

NEXT TO PIPE

10214

FIG. 6-MOUNTING OF SCREWED VALVE BODIES.
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FLANGED VALVE BODIES

The valve flanges are flat faced with a smooth finish.
Companion flanges must be of the same specifications.
Mounting bolts must be long enough to allow nuts to
utilize the full length of the nut threads.

The bolts should be approximately 1/8 inch [ 3 milli-
meters| smaller than the diameter of the bolt hole to
allow clearance for installing. To prevent leakage, use a
gasket material recommended for the medium to be
handled.

FLANGE ON PIPE BEFORE MOUNTING

Pt
IF POSSIBLE, MOUNT COMPANION
)k FLANGE ON THE VALVE

———rery

,Q“p_")“;o o Ty bt h l
; o,p ) )) ' \o m ' a §

‘ U [ B

I\k /”q:. |. 1) 4’0 - i! :

‘"= DO NOT APPLY PIPE DOPE TO VALVE !
* FLANGE, COMPANION FLANGE, OR GASKET

BC SURL FACE OF COMPANION FLANGF IS FI USH
WITH FACE OF VALVE-BODY FLANGE AND LINED

P UP SQUARELY BEFORE TIGHTENING MOUNTING NUTS

FIG. 7-MOUNTING OF FLANGED VALVE BODIES.

NOTE: For V5013A and B, if the pressures in the pipe
lines at inlets A and B are unequal, a balancing cock
may be installed in the line carrying the higher
pressure. Best possible modulation will be obtained if
this cock is adjusted under actual operating condi-
tions so that pressures A and B are equal at midstroke.

MOTOR-CONTROLLER WIRING

CAUTION
Disconnect power supply to prevent electrical
shock and equipment damage.

All wiring must comply with local codes and
ordinances.

When wiring the modulating motor to the controller,
refer to the instructions packed with the motor and
heating and/or cooling equipment. If instructions are
not available, refer to the following section.

TYPICAL WIRING HOOKUPS

When a V5013A or B is piped with Port A connected
to the bypass and Port B connected in the supply line
from the boiler or chiller, as in Fig. 1 or Fig. 2, make
series 90 motor and controller wiring connections as
shown in Fig. 8 for heating applications or Fig. 9 for
cooling applications. ;
CONTROLLER MOTOR

w Ow
RO— —OR
BO— 08
“an

FIG. 8—-TYPICAL MODULATING MOTOR-CON-
TROLLER WIRING FOR HEATING APPLI-
CATION OR FOR REVERSED PORT
COOLING APPLICATION.
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CONTROLLER MOTOH
WO Ow
T~
RO OR
807 o8
an

FIG. 9-TYPICAL MODULATING MOTOR-CON-
TROLLER WIRING FOR COOLING APPLI-
CATION OR FOR REVERSED PORT
HEATING APPLICATION.

When the V5013C is piped with Port A connected to
the coil and Port B connected in the return line to the
boiler or chiller, as in Fig. 5, make series 90 motor
and controller wiring connections as shown in Fig. 8 for
heating applications or Fig. 9 for cooling applications.

REVERSE PORT HOOKUP WIRING

CAUTION

1. If the valve is installed with ports A and B re-
versed, the series 90 motor (nonspring return)
and controller wiring must be reversed. Series
70 and series 90 (spring return) motors cannot
be reversed. See applicatle specification sheet
for series 70 or series 90 (spring return) motor
which runs in the proper direction.

2. Mixing valves are designed for mixing applica-
tions and diverting valves for diverting appli-
cations; they cannot be interchanged.

MIXING VALVE APPLICATIONS

If a V5013A or B Mixing Valve is installed with
Ports A and B reversed (i.e., the hot water enters
Port A rather than Port B, and the coil bypass is con-
nected to Port B rather than Port A), series 90 motor-
controller wiring connections MUST be reversed (Fig. 3).

On a call for heat in a normal V5013A or B hookup,
stem travels upward opening Port B, the supply line
from the boiler. When Port A rather than Port R is
connected in the supply line from the boiler (reversed
port hookup), the motor-controller wiring must be
reversed so that on a call for heat Port A opens and
Port B closes.

When Ports A and B are reversed, make series Y0
motor and controller wiring as shown in Fig. 9 for
heating applications or as shown in Fig. 8 for cooling
applications.

DIVERTING VALVE APPLICATIONS

On a call for heat with a V501 3C, in a normal hookup,
the stem travels upward opening Port A to supply heat to
the coil. When Port B rather than Port A is connected
to the coil (reversed port hookup), the series 90
motor-controller wiring must be reversed such that on
a call for heat Port B opens and Port A closes.

When Ports A and B are reversed, make series 90
motor and controller wiring as shown in Fig. 9 for
heating applications or as shown in Fig. 8 for cooling
applications.



OPERATION

V5013A,B MIXING VALVES—
HEATING APPLICATION .

A three-way mixing valve should not be used in
diverting service.

When the V5013A or B is used in a heating application
Port B is connected in the supply line from the hot water
boiler, Port A is connected to the bypass, and Port AB
is connected to the load. A fall in temperature at the
controller will partially open Port B and close Port A
to increase the temperature of the water to the load.
A rise in temperature at the controller will partially
close Port B and open Port A to decrease the temperature
of the water to the coil. See Figs. 1, 2, and 10A.

V5013C DIVERTING VALVE-
HEATING APPLICATION

When the V5013C is used in a heating application,
Port A is connected to the coil, Purl B is connected
to the coil bypass, and Port AB is connected in the

supply line from the boiler. A fall in temperature at
the controller will close Port B and open Port A to
increase the flow of hot water through the coil. An
increase in temperature at the controller will close
Port A and open Port B to decrease the flow of hot
water through the coil. See Figs. 5 and 10B.

V5013C USED AS
AUTOMATIC CHANGEOVER

When the V5013C (Figs. 4 and 10C) is used as an
automatic changeover, Port A is connected in the supply
line to the boiler, Port B is connected in supply line to
the chiller and Port AB is connected in the return line
from the load. A fall in temperature at the controller
will close Port B to isolate the cooling equipment and
open Port A to increase the coil temperature. An
increase in temperature at the controller will close
Port A to isolate heating equipment and open Port B
to decrease coil temperature.

(A) V5013A OR B USED IN V5013C USED IN HEATING  (C) V5013C USED AS SYSTEM
HEATING APPLICATION APPLICATION AUTO CHANGEOVER
CONTROLLER CONTROLLER {onTRoLLER
4 4
| | |
T0 AB A FROM COIL AB A T0 -
LOAD ourf_ BYPASS suepLy = (U | Sur = con PRI LOAnT iy AR L A
] BIN [ ]Bi‘”[ ]aour[
: T0 \{
MO WATER BOILER G oo

FIG. 10-V5013A-C VALVE HOOKUPS.

CHECKOUT

It is important to check the valve stem to see that
it operates freely. Impaired valve stem operation may
indicate that the body was twisted by faulty piping or
the stem was bent by rough handling. Either of these
conditions may warrant replacement of the valve body
or other components.

The valve should be checked at regular intervals for
leakage around the packing. The packing is spring-loaded
and should seldom require attention. If leakage is
discovered and inspection shows that the packing gland .
is screwed down tightly, the valve must be repacked.

HONEYWELL MINNEAPOLIS, MINN. 55408 INTERNATIONAL Sales Offices in all principal cities of the world. Manufacturing in Australia, Canada, Finland, France, Germany, Japan,

Mexico, Netherlands, Spain, Taiwan, United Kingdom, U S.A.

PRINTED IN U S.A.
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THE M644 TWO POSITION MODUTROL
MOTORS OPEN AND CLOSE DAMPERS
AND VALVES ACCORDING TO THE

DEMANDS OF AN SPDT, SNAP-ACTING

CONTROLLER.
0O M644A,C,D,E require a 24V controller;
M644B,F require a line voltage controller.

O Models available with 90, 160, or 180
degree stroke.

0O Dual stroke models allow selection of 90
or 160 degree stroke at time of installation.

O M644F, with 180 degree stroke, rotates

in one direction only. All other models are
reversing. : :

O Timing range is 15 seconds to 4 minutes
for a 160 degree stroke.

O M644D,E have built-in auxiliary switches.
O Die-cast aluminum case.

O Oil-immersed motor and gear train.

0O Weatherproofing kit, explosion-proof

housing, auxiliary switches, and linkages
available as accessories.

J.A,
REV. 3-73

C-52




..~ SPECIFICATIONS .

TRADELINE MODELS
Tradeline models are selected and paakaged to provide ease of stocking, ease of handling, and maxi-
mum replacement value. Tradeline model specifications are the same as those of standard models ex-
cept as noted below,
TRADELINE MODEL AVAILABLE: M644A STROKE: 160 degrees.
Modutrol Motor.

ELECTRICAL RATINGS: TIMING: 60 seconds.
Voltage—24V ac.
Frequency—50/60 Hz, ADDITIONAL FEATURES: Tradeline pack with
Power Consumption—14 watts, 17 VA. cross reference label.

STANDARD MODELS

MODELS:
MAXIMUM
POWER
VOLTAGE OPERATING STROKE
MODEL 50/60 HZ CONSUMPTION TIMING TORQUE (IN DEGREES)
WATTS VA
(in Ib, -in, )
R 15 sec. 37 160
M644A 24 14 17 30 sec. 150 90
1 min, 150 160
15 sec. 37
M644B 120 13 16 s, TS 160 |
15 or 75 ] |
M644C 24 14 17 =9 hec, 90 or 1602
2or4
; 150
min,
b 30 or 2
M644D 24 14 17 B0 cec, 150 90 or 160
b 30 or t a
M644E 24 14 17 60 aéo. 150 90 or 160
M644Fc 120 ] 13 16 30 sec, 75 180

astroke 1s field adjustable,
bM644D has 2 auxiliary switches; M644E has 1 auxiliary switch.
CRotates in only one direction,

AUXILIARY SWITCH RATINGS (in amps):
M644D (2 spdt auxiliary switches)— . : o
" M644E (1 spdt auxiliary switch)— g

iy 1 __120v 240V 277V :
Full Load 5.8 2.9 = 120V 240V
__Locked Rotor 34.8 - 17.4 — Full Load a2 3.6
Resistive 11.0 11.0 11.0 Locked Rotor 43,2 : 21,6

ot . (continued on page 3)
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- 1. MODEL NUMBER. . " fn il © .~ 1, YOUR USUAL sounce on
z. vmmeg A)V ENQY. Py 2, HONEYWELL .« ..
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. .'MINNEAPOLIS, MINNESOTA 5§5422° '« "' .. v
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SCARBOROUGH, ONTARIO) . ¢,
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. 1IN ALL PRINCIPAL CITIES OF THE WORLD;''
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UNDERWRITERS' LABORATORIES, INC. LISTED
(M644B,D,E only): File No. E4436, Guide No.
XAPX,

NOTE: Only line voltage models and models with
auxillary switch are listed by Underwriters'
Laboratories, Inc. i

CANADIAN STANDARDS ASSOCIATION CERTIFIED:
M644B,D,E,F. File LR1620, GuideNo. 400-E-O.

DEAD WEIGHT LOAD ON SHAFT: Power end—200
pounds; auxiliary end—100 pounds.

TERMINAL CONNECTIONS: MG644A-E—screw ter-
minals; M644F—leadwires.

AMBIENT TEMPERATURE RATING: Maximum—125
F; minimum—minus 40 F.

STROKE: Fixed—90, 160, or 180 degrees; dual—
90 or 160, field adjustable., See MODELS,

DIMENSIONS: See Fig. 1.
CRANK SHAFT: Double ended shaft, 3/8 inch square.
ACCESSORIES:

Q607 Auxiliary Switch—Controls auxiliary equip-
ment as a function of motor position.

Q605 Damper Linkage—Connects motor to damper.

Cover-Transformer—Die-cast aluminum cover
with built-in transformer.

130810A—120V, 60 Hz.
130810B—120/208/240V, 60 Hz.
130810C—220V, 50 Hz.
130810D—208/240V, 50/60 Hz.
130810E —208V, 60 Hz,
130810F—240V, 50/60 Hz.

Q601 Linkage—Connects Modutrol motor to water
or steam valve.

Q100 Linkage—Connects Modutrol motor to butter-
fly valve.

Q455 Linkage—Connects Modutrol motor to water
or steam valve.

Q618 Linkage—Connects Modutrol motor to water
or steam valve.

Weatherproofing Kit (Part No. 7640JS)—Weather-
proofs the M644 Modutrol motor.

Motor Crank Arm (Part No. 7616 BR)—Included with
the Q605 Linkage but not with the motor.

DHE94 Explosion-Proof Housing—Encloses
Modutrol motor for use in explosive atmospheres.
Not for use with Q601 and Q455 Linkage. Order
from Crouse Hinds Co. Requires Honeywell
7617DM Coupling,
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FIG. 1-APPROXIMATE DIMENSIONS OF THE M644 MODUTROL MOTOR IN INCHES.

60-2038—1



) i TR R
(‘JA“ \'U(v\'l','{ ¢
HER e "

1 lnstnllerv must b‘e!f
. serviceman,’» ™ M RTINS
‘\\-. YLl h} 0y {Ll‘Ol{k

% Dlsconnect or before be ‘t A
Yalk d 1) f)JmU ?%}IJL,} ‘tgi.)e»tllg‘,m‘h ;gcig'sl‘glzq 10!)
3. Do not turn the', ;n% or shaft manually br wlth a
i wrench as dam:ige 0 the gear ‘train may result

TR S A% MR

”.;

LOCATION

Install the Modutrol motor in any location except
where acid fumes or other deteriorating vapors might
attack the exposed metalparts of the motor, or where
escaping gases or other explosive mixtures might
create a fire hazard.

When choosing a location for the motor, be sure to
allow enough space for mounting auxiliary equipment
and servicing the motor,

MOUNTING

The motor has a flange on the bottom for mounting.
The mounting holes are sized for 1/4 inch machine
screws or bolts. The motor may be mounted in any
position as long as the shaft is horizontal,

All M644 Modutrol motors are shippedin the closed
position. The closed position for the 160 degree motor
is the limit of counterclockwise »~ "\ rotationas viewed
from the power end of the motor, where the groove is
on top. of the shaft and the flat on the shaft is 10 de-
grees from horizontal.

The closed position for the 90 degree motor is the
same as for the 160 degree motor except that the flat
of the shaft is 45 degrees from the horizontal.

The closed position for the M644F (180 degree
stroke)is withthe groove in the power end of the shaft
up and the flat nearly horizontal. The shaft rotates
clockwise /~ x as viewed from the power end of the
motor.

LINKAGES

The motor comes without a crank arm, The motor
crank arm is included in the Q605 Linkage or may be
ordered separately (Part No. 7616BR).

Fordetailed instructions on the assembly of specif-
ic linkages, refer to the instruction sheet packed with
each individual linkage.

When planning for and installing a motor and link-
age, check the following points of operation:

1. Attach the valve or damper linkage to the motor
crankarm sothat the motor crankarmtravels through
its full range while the drive mechanism moves
through only its required maximum distance,

2. The motor shaft must travel through its full
angular stroke while opening or closing a valve or
damper, This holds true even though the full stroke
is not required to drive the valve or damper through
its required stroke,

3. The motor must be stopped at the end of its
stroke by the limit switch and must not be stalled by
the damper or valve.

WIRING
T

Ul o ity [RE R

)h lﬂm o J_A ‘; !

Dlsoonnectv power bupply be{ore connectlng wiring
to prevent elqct;-ical shock or, equlpmeng damage.-

All wiring must comply with local codes and ordi-
nances. See Figs. 2-6 for typical hookups,

When using a low voltage motor, make certain that
the voltage and frequency stamped on the transformer
correspond to the characteristics of the power supply.
NOTE: Blue (Bj) and white (W1) connections at the

motor may be interchanged if necessary to obtain

proper motor action on atemperature (or pressure)
change at the controller,

LINE VOLTAGE,
SPOT CONTROLLER

W

2

@D 8l MOTOR J)
LMy LMt
SWITCH SWITCH =
i
"
- COUNTER.
CLOCKWISE CLOCKWISE
WINDING WINDING
(OPEN) (CLOSED)
Jub ®

—A

APOWEH SUPPLY. PROVIDE DISCONNECT MEANS AND OVERLOAD
PROTECTION AS REQUIRED.

FIG. 2—-INTERNAL SCHEMATIC AND TYPICAL CONNECTIONS
FOR M6448B.
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LOW VOLTAGE,
SPOY CONTROLLER

RP MGUACDE
LMY LIMIT
SWITCH SWITCH

COUNTER-

CLOCKWISE CLOCKWISE
WINDING WINDING
(OPEN) (CLOSED)

:

@ —®

A

(8]
L2
A POWER SUPPLY. PROVIDE DISCONNECT MEANS AND OVEHLOAD

PROTECTION AS REQUIRED. 1aava

FIG. 3—INTERNAL SCHEMATIC AND TYPICAL CONNECTIONS
FOR M644A,C,D,E.

ME44F MEAdF
MODUTROL WIRING LINE VOLTAGE
MOTOR COMFARTMENT  SPDT CONTROLLER

- e o=
WHITE 1

!
I

LMt
SWITCH |

) Y _ RED

O
®
I LIMIT I
SWITCH 2
BLUE

(¥}
BLACK “ I u&

——J

.

POWER SUPPLY. PROVIDE DISCONNECT MEANS AND OVERLOAD
PROTECTION AS REQUIRED. o

FIG. 4—INTERNAL SCHEMATIC AND TYPICAL CONNECTIONS

FOR M644F.
/\ LEFT switc RIGHT SWITCH
(INNER CAM) (OUTER CAM)
BLUE 'l A A l' BLACK/BLUE
RED BLACK/RED
YELLOW Ny L BLACK/YELLOW
ik 1Y

A MAKES R TO B AS MOTOR OPENS.
SWITCH LEADS ON ONE SWITCH MOTOR SAME AS LEFT SWITCH ABOVE.

FIG. 5-COLOR CODING ON AUXILIARY SWITCH LEADS.

REPLACING A THERMOSTAT- CONTROLLED M204
MODUTROL MOTOR

When the M644 is used to replace a thermostat-
controlled M204 Modutrol Motor, the thermostat must
also be replaced to provide correct cycling rate.

Use a T8TF or T882A with the low voltage M8¢4.
An initial heat anticipator setting of 0,7 amp is rec-
ommended. If this does not produce the desired cy-
cling rate, adjust the thermostat heat anticipator as
follows:

—Raise setting to decrease number of cycles.
—Lower setting to increase number of cycles,

Refer to Fig. 6 for the correct electrical hookup,
Note that this 18 not a color-to-color connection,

T87F OR
Teaz

TEMP. FALL

N

MEad
ACD.E

@ Q

A

TRANSFORMER

Arowm SUPPLY. PROVIDE OVERLOAD PROTECTION AND DISCONNECT
MEANS AS REQUIRED. "

FIG. 6-HOOKUP FOR LOW VOLTAGE M644 MOTOR WHEN
CONTROLLED BY A THERMOSTAT.
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Do not turn the ,motpr shaft. manually or wlth a
wrench ag daxgagelto the gear train will reSult.

STROKE ADJUSTMENT (M644C, D, E)

The stroke is adjusted by changing the position of
the limit arms that actuate the limit switches.

STEP 1
Short motor terminal R to B and run the motor to

approximately midstroke. Stop the motor and remove

power while adjustments are in progress. Remove
the cover from the auxiliary end of the motor by
taking out the four screws securing it.

NOTE: On M644D and E only—be careful not to lose
the small spring and washers around the shaft.
This spring holds the switch cams in contact with
the driving dogs. Remove the switch cams by
moving the switch actuating lever away from the
cam and pulling the cam assembly straight out.

STEP 2

Loosen the two screws in the limit arm hub (see
Fig. 7). Set the arms at either extreme of their
travel. With both arms up, the stroke will be 160
degrees, and with both arms down, the stroke will be
90 degrees. Retighten the two screws.

STEP 3

(On M644D and E models only, replace the switch
cams and spring. Make sure the driving dogs engage
the switch cams, )

Replace the cover on the auxiliary end of the motor
and fasten the four screws removed earlier.

AUXILIARY SWITCH OPERATION

The auxiliary switches in the M644 are operated by
cams on the motor shaft. Each switch Is operated by
a separate set of cams; the left switch and cams are
color-coded blue, and the right switch and cams are
color-coded red. M644D has 2 switches, and M644E
has 1 switch. The switch makes when its cam roller

LIMIT ARMS

160 DEGREE
POSITION
(ARMS UP)

90 DEGREE
POSITION
(ARMS DOWN)

LOCKING SCREWS
LIMIT ARM HUB

WHEN REINSTALLING CAMS, MAKE CERTAIN DRIVING DOGS ON
AUXILIARY SWITCH CAM ENGAGE KEYWAY SLOTS ON THE LIMIT
ARM ASSEMBLY. [

FIG. 7-ADJUSTING LIMIT ARM HUB ASSEMBLY TO CHANGE
THE STROKE OF THE MUI1UR.

moves to the upper level of the operational cam and
breaks when the cam roller moves to the lower level.
The differential cam provides an intermediate level;
it can be used to increase differential between switch
make and break points. The differential is adjust-
able on M644D and fixed on M644E,

APPROXIMATE SWITCH ADJUSTMENT—M 644D
(Does not require running the motor. )

1. Make sure motor is in the full closed position.

2. Remove the cover from the auxiliary end of the
motor by taking out the 4 screws securing it.

3. Remove spring on motor shaft.

4, Push back right cam roller and remove outer
cam. Note color code dots.

5. Adjust left switch (inner cam) first. See Fig. 9.

OPEN

A

MOTOR

/ SHAFT

A CAMS

HED—OUTER CAM (]

BLUE — | ——HKLD

—

BLUE~INNER CAM CAM
|~ roiLena)
SWITCH
|~ LEVER (2)
SWITCH
=t _—SWITCH

A COLOR CODING DOT.

A MOTOR SHOWN AT CLOSED POSITION AS VIEWED FROM
AUXILIARY END.

e

N
FIG. 8--LOCATION OF INTERNAL AUXILIARY SWITCHES AND SWITCH CAMS IN M644D MODUTROL MOTOR.
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STARTING POSITION —
LEFT SWITCH

'c:m:m.mz .
DIFFERENTIAL !
CAM OPERATIONAL
CAM

STARTING
POINT, SLOTS

CAM
AOLLER

BLUE DOT

EACH ADJUSTMENT MARK REPRESENTS 10
DEGREES OF MOTOR ROTATION. USE MARKS
AND CENTER OF CAM ROLLER AS ADJUST-
MENT GUIDE.

®

ADJUST
OPERATIONAL CAM

SWITCH

DIFFERENTIAL
SWITCH MAKE (30 DEGREES
'Olﬂg 1$ 70 OF MOTOR ROTATION)

DEGREES OF
MOTOR

LOOSEN OPERATIONAL CAM ADJUSTMENT
SCREW. ROTATE BOTH CAMS CW / "\ THE
NUMBER OF DEGREES MOTOR MUST TRAVEL
BEFORE SWITCH MAKES. TIGHTEN SCREW.

@ BLUE DOT WILL BE TO LEFT OF CENTERLINE IF SWITCH IS PROPERLY ADJUSTED. ) 4734

OPERATIONAL CAM
ADJUSTMENT SCREW

O]
ADJUST
DIFFERENTIAL CAM

DIFEERENTIAI FaM
ADJUSTMENT SCREW

LOOSEN DIFFERENTIAL CAM ADJUSTMENT
SCREW. ROTATE DIFFERENTIAL CAM CCW

TO DESIRED POINT IN MOTOR ROTA.
TION FOR SWITCH BREAK. TIGHTEN SCREW.

FIG. 9--ADJUSTING LEFT SWITCH MAKE AND BREAK POINTS.

®

REPLACE CAMS

©)

STARTING POSITION

®

ADJUST CAMS—

PLACE CAM ON MOTOR SHAFT, FITTING
PEGS INTO SLOTS ON INNER CAM.

ON MOTOR NOTE POSITION RIGHT SWITCH
OF RED DOT
CENTERLINE
OPERATIONAL
RED
) CAM SET TO
PEGS oor HAAKE AT 85
DEGHEES
o
=
SWITCH
DIFFERENTIAL
BACK OF CAM (20 DEGREES OF

IF CAM IS PLACED PROPERLY, RED DOTWILL
BE TO RIGHT OF CENTERLINE.

@ RED DOT WILL BE TO RIGHT OF CENTERLINE IF SWITCH I8 PROPERLY ADJUSTED. 4793

MQYON NQTATION) "y

ADJUST OPERATIONAL AND DIFFERENTIAL
CAMS USING SAME PROCEDURE AS FOR LEFT
SWITCH.

FIG. 10—-ADJUSTING RIGHT SWITCH MAKE AND BREAK POINTS.

6. Put right switch cams on motor shaftand adjust
right switch. See Fig. 10.

7. After switches are adjusted, replace spring on
motor shaft, then replace auxiliary end cover.

EXACT SWITCH ADJUSTMENT—M644D
(Requires running the motor. )

Connect a manual potentiometertothe motor in place
of the regular controller and run the motor to the
desired position for switch make. Set the switch cam
asdescribed under "Approximate Switch Adjustment;"
then run the motor back to desired switch break point
and set differential cam.

AUXILIARY SWITCH ADJUSTMENT (M644E)

The M644E has one auxiliary switch. It may be
adjusted to operate at any point in the stroke of the
motor, It has a fixed differential. Except that the
differential is not variable, it is adjusted in the same
manner as the switches in the M644D.

IMPORTANT
The switches on the M644F are used to limit the
stroke of the motor. They are not adjustable. Do
not attempt to adjust or change the setting of these
switches.

60-2038—1
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After installation and linkage adjustment, check out
the entire installation. A good checkout proves that:

a. the motor operates properly,
b. the motor responds to the controller properly,

c. the motor operates the valve or damper as it
should. -

Energize the motor by setting the controller so its
contacts close R to B or by placing a jumper wire
across terminals R and B. The motor should run
smoothly and drive the valve or damper to the end of
its stroke. "If it does not, céheck the source of powcer
to be sure there is voltage and that it is at least 85
percent of the rated voltage stamped on the nameplate
of the motor.

OPERATION

ALL MODELS EXCEPT M644F

Whether the M644 is usedwith a line voltngerr low
voltage controller the operation is the same.

Refer to Figas. 2 and 3 for an internal schematic
diagram of the M644.

When the controller makes in one direction, the
motor will run in a corresponding direction. The
motor will continue to run in that direction until the
limit of rotation is reachedand the limit switch opens,
or untilthe controller makes inthe opposite direction.

M644F
Refer to Fig. 4 for an internal schematic diagram
of the M644F.

When controller makes R to B, withthe motor in the
closed position (limit switch in blue lead open), power
isapplied to motor windings through the controller and
limit switch 1. When the motor reaches full open,
litnit swilch 1 opens, stopping the motor.

When controller makes R to W the motor will be
powered through limit switch 2, controller, and the
white lead. Whenthe motor reaches fullclosed, limit
switch 2 will open, stopping the motor, -

manufuctured by it and beating its nameplate 10 Lo free from defects in workmanship

WARRANTY “Unlens otharwise specified, the Company wartants all Residential Division

and materisls under normal use and service as follows. .

1. Equipment which ls caceived transporiation prepaid st the factory originating dhipment (1) within twelve months after date of manufacture, or (2) with a certification by the installer to be
within twelve months after date of Installation, and found by the Company's inspection to be dsefective in workmanshlp or materials within the guaranies, will be repaized or replaced at th.2
Company's optien, free of charge and retutned lowest cusl transpurtation prepald Premiuin transportution will e uied 81 customer’s requast and expense;

2. 1 tmpection by the Company dues nul dlacluee any defect vuvered by Ui yuerantes, sqilpniont will be repaised or replaced and the Company's regular service charge will apply;

3. v/ITH EXCLITION OF THE FOREGOING AND UNLESS SPECIFICALLY EXPRESSED IN WKITING, THE COMPANY MAKES NO EXPRESS WARHANTIES, NO WARNAN IIES
OF MERCHANTABILITY AND NO WARRANTIES WHICH EXTEND BEYOND THE DESCRIPTION ON THE FACE HEREOF.”

HONEYWELL MINNEAPOLIS, MINN. 55408 INTERNATIONAL Sales Offices in N principal cities of the world. Manulacturing in Australia, Canada, Finland, Francs, Germany, Japan,
Maxico, Netherlands, Spein, Taiwan, United Kingdom, U.S A

PRINTEDINUS A.
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M944 MODUTROL MOTORS ARE RE-
VERSING, PROPORTIONAL MOTORS
USED TO OPERATE DAMPERS OR
VALVES IN ELECTRONIC (SERIES 70) OR
ELECTRIC (SERIES 90) MODULATING
CIRCUITS. - o .

0O M944A-F,J are low vd]tage and M944G K,L

~ are line voltage motors.
o ‘
0 M944C-E,L stroke is field adjustable to 90
or 160 degrees; stroke is fixed at 90 or 160
degrees on other models. -

0O M944A,C,D,F have internal balance relay.

00 M944B,E,G,J-L require external balance
relay.” -

O Die-cast aluminum case.-
O Direct drive feedback potentiometer.

(' Rated for ambient temperatures of minus
40 to 125 F [minus 40 to 55 C].

a Inierchangeable with other proportioning
motors. Use existing accessories.

C]Alvailable'with 2 internal, cam-adjus_ted
auxiliary switches.

O Available ‘accessories include weatherproof-
ing kit and cover-mounted transformer.

YA -
REV. 11-75 (.073) .
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| SPECIFICATIONS

TRADELINE MODELS

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

MODELS: M944 Modutrol Motor. For additional model characteristics, refer to the table below.

VOLTAGE MOTOR STROKE .
MODEL 50/60 HZ TIMING (DEGREES ROTATION) AUXILIARY SWITCH
M944A 24V ac 60 seconds Fixed, 160 -
M9448 24V ac 60 seconds Fixed, 160 -
M944D 24V ac 30 or 60 seconds Dual, 90 or 160 2
MO44E 24V ac 30 or 60 seconds Dual, 90 or 160 2

ADDITIONAL FEATURES: Tradeline pack with cross reference label and special instruction sheet.

STANDARD MODELS

MODELS: M944 Modutrol Motors.

MopeL | VOLTAGE | BALANCE (%22%'(528 MOTOR AUXILIARY FUNCTIONS
‘ 1OM R
(50/60 HZ) RELAY ROTATION) TIMING SWITCHES POTENT OMETE
90 30 sec.
M344A 24V yes 160 15sec.or | - -
60 sec.
15 sec.,
M9448B 24V no 160 1 min., - ' -
or 4 min. ' '
90 or 15 sec.
M944C 24v yes 1602 or 2 min. - -
90 or
MS44D 24V yes 1608 30 sec. 2 -
" 90 or 15 sec.
M944E 24v no 1608 or 2 min. 2 -
MO44F 24v Yes 160 1 min. - yes
90 30 sec.
M944G | 120v no 160 - T rin. - . -
M944) 24V no 160 1 min. — . yes
M944K 120V no 160 1 min. 2b -
MoaaL | 120V no el 2min. | - -

aStroke is field adlustable Motor timing shown dpplles when 90 degree stroke is used; timing doubles when 160 degree

stroke is selected. "
bAuxlllary switches are wired to provide stroke limitalso. Auxiliary switches close when motor reaches full open position.

(continued on page 3)
ORDERING INFORMATION

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. '

SPECIFY—
1. MODEL NUMBER, TRADELINE IF DESIRED. 3. STROKE AND TIMING.

2. VOLTAGE AND FREQUENCY. 4. ACCESSORIES.
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., 1886 DOUGLAS DRIVE NORTH
MINNEAPOLIS, MINNESOTA 55422 {612) 5642:7500

(IN CANADA-HOREYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2V9)
INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD.
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ELECTRICAL CONSUMPTION:
M944A,D,F-18 watts.
M944B,E,J K-14 watts.
M944G,L-13 watts.

AUXILIARY SWITCH RATINGS (amps):

M944D,E,K (2 MICRO SWITCH snap-acting

switches)—
120V 240V 277V
Full Load 5.8 2.9 -
Locked Rotor 34.8 17.4 -
Resistive 11.0 1.0 11.0

TORQUE (in pound-inches):

TIMING
a0 DEGREE 160 DEGREE :Sﬁmﬁt; BREAKAWAY
STROKE STROKE TORQUE TORQUE?2
MOTORS MOTORS
— 15 scc. 37 75

15 sec. 30 sec. 75 150

30 sec., 1,24 150 300

1,2 min. min.

aBreakaway torque is the maximum torque available
to overcome occasional large loads such as a seized
damper or valve. MOTOR MUST NOT BE USED
CONTINUOUSLY AT THIS RATING.

DEAD WEIGHT LOAD ON SHAFT:
Power End-200 pounds maximum.
Auxiliary End-100 pounds maximum.
AMBIENT TEMPERATURE RATINGS:
Maximum-125F [55 C]. '
Minimum-—minus 40 F [ minus 40 C].
CRANKSHAFT: Double-ended, 3/8 inch square.
DIMENSIONS: See Fig. 1.

ACCESSORIES:

DHE-94 Explosion-proof Housing—encloses motor
for use in explosive atmospheres. Not for use with
Q601 and Q455 Linkages. Order separately from
Crouse-Hinds Co. Requires Honeywell 7617DM
Coupling.

Cover-transformers— dne cast aluminum cover with
built-in transformer.

Part No. 130810A-120V ac; 60 Hz.
Part No. 130810B-120/208/240V ac; 60 Hz.

Part No. 130810C-220V ac; 50 Hz.
Part No. 130810D~-208/240V ac; 60 Hz.
Part No. 130810E-208V ac; 60 Hz.
Part No. 130810F—-240V ac; 60 Hz.
Q607 Auxiliary Switch—controls auxiliary equipment
as a function of motor position.
Q605 Damper Linkage—connects motor to damper.
INCLUDES MOTOR CRANK ARM.
Q618 Linkage—connects Modutrol motor to water or
steam valve.
Q601 Linkage—connects Modutrol motor to water
or steam valve.
Q100 Linkage-connects Modutrol motor to butter
fly valve.

'~ Q209 Potentiometer—limits minimum position of

motor.

QAR Nual Cnntral Patentiometer—controls 1 through
9 additiona! motors.

W859 Economizer Control Package provides con-
trols needed for outdoor and return air damper
system.

Q181 Auxiliary Potentiometer—controls 1 or 2 ad-
ditional motors.

7640JS Weatherproofing Kit—weatherproofs the
M944 Modutrol Motor.

7616BR Motor Crank Arm-included thh Q605 but
not with motor.

145} 138] KNOCKOUTS FOR
1/2 \N. CONOUIT
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FIG. 1-DIMENSIONS, IN INCHES [IN MILLIMETRES], OF M944 MODUTROL MOTOR.
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| B INSTALLATION

1. Installer must be a trained, experienced
serviceman.

2. Disconnect power supply before beginning
installation. ’ -

3. Do not attempt to turn the motor shaft by hand
or with a wrench. Damage to the gear train
will result.

4. Always conduct a thorough checkout when
installation is complete.

LOCATION

-Install the Modutrol motor in any location except
where acid fumes or other deteriorating vapors might
attack the metal parts, or in atmospheres of escaping
gas or other explosive vapors. Motors are rated for
ambient temperatures between minus 40 and 125 F
[minus 40 and 55 C]. If located outdoors, use weather-
proofing kit; see Accessories section.

Allow enough clearance for installing accessories and
servicing the motor when selecting a.location. See Fig. 1.

MOUNTING

Always install the motor with the crankshaft hori-
zontal. Mounting flanges extending from the bottom
of the motor housing are drilled for 1/4 inch machine
screws or bolts.

All M944 motors are shipped from the factory in
closed position; i.e, at the limit of counterclockwise

7"\ rotation as viewed from the power end of the
motor, with the groove in the shaft on top. The flat of
the shaft is 10 degrees from horizontal on 160 degree
stroke models and 45 degrees from the horizontal on
90 degree stroke models.

INSTALLING LINKAGES .

The motor comes without a crank arm. The motor
arm is included in the Q605 Linkage or may be ordered
separately (see Accessories).

For detailed instructions on the assembly of specific
linkages, refer to the instruction sheet packed with
each linkage.

In general, however, check the following points of
operation when installing a motor and linkage.

4

1. Linkages for valves and louver type dampers should
be adjusted so that the damper or valve moves through
only the maximum required distance when the motor -
moves through its full stroke.

2. With modulating control, maximum damper open-
ing should be no more than 60 degrees. Little additional
airflow is provided beyond this point.

3. The motor must be stopped at the end of its
stroke by the limit switch and must not be stalled by
the damper or valve. The motor will be damaged if it
is not permitted to complete its full stroke.

4, Do not exceed the motor ratings in any installation.

WIRING

—
CAUTIONE

Disconnect power supply before wiring to prevent
electrical shock or equipment damage.

All wiring must agree with applicable codes, ordi-
nances, and regulations. ,

Make sure that the voltage and frequency stamped on
the motor correspond to the characteristics of the power
supply.

Figs. 2—5 show internal schematics for the M944
motors, and Figs. 6-~12 show some typical system
connections.

IMPORTANT

After the valve or damper linkage is connected to
the motor, it may be necessary to interchange
the blue and yellow connections at the motor
terminals to obtain the proper action of the
valve or damper on a temperature increase or
decrease at the controller.

If a motor operates- in a direction opposite of the
rotation desired, the rotation can be reversed by switching
wires at either the motor or the panel. With the M944A,
C,D, and F motors, reverse wires at the Bl and W1 ter-
minals. With M944B,E,G,J, and L motors, reverse the
wires at the 1 and 2 terminals and the Y and G terminals.
On the M944K motor, reverse the wires at the 1 and 3
terminals, and the 4 and 6 terminals.

NOTE: In most applications a single 135 ohm poten-
tiometer in the limit controller provides 50 percent
operation of a valve or damper. For those appli-
cations where the limit controller must be able to
operate the valve or damper to 100 percent of its
capacity, it must have either one 270 ohm potenti-
ometer or two series-connected potentiometers with
combined total resistance up to 280 ohms. If a 2.
potentiometer limit controller is used, it should
be wired into the circuit so control varies over the
entire resistance.

- c-63



" 'MODUTROL MOTOR :
A AUXILIARY SWITCH . A

BLUE LEAD (N.O.) YELLOW LEAD (N.C)
— [ e e

RED LEAD
{COMMON)

/\ WIRING SHOULD BE NEC CLASS | UNLESS MAXIMUM CON-
TACT VOLTAGE IS LESS THAN 30 VOLTS; THEN USE CLASS 2.
TAPE UNUSED LEADS. MAKE CERTAIN THE CURRENT DRAW
OF THE EXTERNAL CIRCUIT IS LESS THAN CONTACT RATING
OF SWITCH.

A ON TWO-SWITCH MOTORS, RIGHT SWITCH (RED DOT) HAS -
BLACK LEADS WITH BLUE, YELLOW, AND RED TRACERS.

“Hédm

FIG. 2— AUXILIARY SWITCH SCHEMATIC.
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AUXILIARY .-_--__;A
POTENTIOMETLR
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w X R B

A DIRECTION OF MOTOR ROTATION AS VIEWED FROM POWER END.

A M344F ONLY. MAKES R TO W IN FULL CLOSED POSITION, RTO 8 IN FULL -
OPEN POSITION.

A RESISTOR AND CAPACITOR FOR ARC SUPPRESSION,

& M944C,0 ONLY. LEAD MUST BE FIELD CONNECTED TO CORRECT
TERMINAL FOR DESIRED MOTOR STROKE.

LIMIY

LiMIT
SWITCH 1 SWITCH
1t .
CAPACITOR
ccw cw
WINDING WINDING
{CLOSE) (OPEN)
t
-
(3
s0° 160°
Q v
1 A FEEDBACK

POTENTIOMETER

*—NV—9

© 0 ©

AUXILIARY
POTENTIOMETER

(® ®
M944B.EG.J, AND L
A DIRECTION OF MOTOR ROTATION AS VIEWED FROM POWER END.

A MILLE ONLY. LEAD MUST BE FIELD-CONNECTED TO CORRECT
TERMINAL FOR DESIRED MOTOR STROKE.

AUXILIARY POTENTIOMETER ON MS844) ONLY: MAKES R TO W IN FULL
CLOSED POSITION, R TO B IN FULL OPEN POSITION.

A FEEDBACK POTENTIOMETER MAKES T TO G IN FULL CLOSED POSITION,
T TO Y IN FULL OPEN POSITION.

/5\ TERMINALS 1, 2, AND 3 ARE LINE VOLTAGE ON M344G,L ONLY. €30

FIG. 4-M9448B,E,G,J,L INTERNAL SCHEMATIC.

AUXILIARY AUXILIARY
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SWITCH SWITCH
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WINDING
{CLOSE)
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CAPACITOR

{(OPEN)

FEEDBACK
POTENTIOMETER &

A

MI44K “

A OIRECTION OF MOTOR ROTATION AS VIEWED FROM POWER
END. . .

—~/

© PO ©

FEEDBACK POTENTIOMETER MAKES 5 TO § IN FULL CLOSED
POSITION; 8 TO 4 IN FULL OPEN POSITION.

A-TERMINAL 4,5, AND 6 LOW VOLTAGE. ~",A

F1G. 3—M944A,C,D,F INTERNAL SCHEMATIC.
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TO ADDITIONAL

I pmm e e
v ~% MOTOR (IF USED
SERIES 90 | r——— - >
|
CONTROLLER | i !
T +
s~ .
R @ B
~~ b ) @
w Wh awed
N\ 1 @
8 81) \B8,- ~~
—d
M944A.C.D.F
MOTOR TRANSFORMER
& =L (HOT)
POWER SUPPLY

e | 2

PROVIDE DISCONNECY MEANS AND OVERLOAD PROTECTION
AS REQUIRED. .

[2\ MRI4aF ONLY.

464A

FIG. 6—-M944A,C,D,OR FMODUTROL MOTOR USED
WITH A SERIES 90 CONTROLLER. DOTTED
LINES SHOW CONNECTIONS TO SECOND
MOTOR (M944F ONLY). .

SERIES 90

CONTROLLER MOTOR

SERIES 30
LOW LIMIT

o—fooe——1e g

D)

TRANSFORMER

A €= L1 (HOT)
POWER SUPPLY
-2

& PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION
AS HEQUIHEU. ' aslA

FIG. 7—-M944A,C,D,OR F USEDWITH MODULATING
LOW LIMIT TO PREVENT DISCHARGE AIR

FROM GOING BELOW DESIRED MINIMUM -

TEMPERATURE (MAXIMUM AUTHORITY-—
50 PERCENT WITH 135 OHM CONTROLLER
OR 100 PERCENT WITH 270 OHM
CONTROLLER).

SERIES 90
CONTROLLER

@ @ T

®

SERIES 90 HIGH

MOTOR

LIMIT CONTROL

A TRANSFORMER
A
- <=L\ (HOT)
POWER SURPLY
L2
/A PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION
AS REQUIRED. 462A

FIG. 8—-M944ACD, OR F MOTOR USED WIiTH A

SERIES 90 CONTROLLER AND A SERIES 90
HIGH LIMIT; OFTEN USED ON CENTRAL
FAN HEATING SYSTEMS TO LIMIT THE
DISCHARGE AIR TEMPERATURE.
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SPDT SWITCH OR
SERIES 60 CONTROLLER

M944A.C.D.F
MOTOR

SERIES 90
CONTROLLER

@=L (HOT}
11

A POWER SUPPLY
L2

. TRANSFORMER

.PROVH)E DISCONNECT MEANS AND OVERLOAD PROTECTION
AS REQUIRED. )

A USE SOL!D LINE CONNECTION FOR POSITIVE CLOSING TO
MINIMUM POSITION. SUBSTITUTE DOTTED LINE CONNECTION
FOR POSITIVE FULL CLOSURE. s

FIG. 89—M944A,C,D, OR F MOTOR USED WITH A
SERIES 90 CONTROLLER, AMANUAL MINI-
MUM POSITION POTENTIOMETER, AND AN
SPDT SWITCH FOR 2-POSITION HIGH LIMIT
CONTROL.

POWER
. 4 SUPPLY

L2

L1
‘HOUA

W902A

Ll L2

ad) QA
QAD||®
7T
é)Ad ®
S O

MOTOR

INDOOR
SENSON

OUTDOOR
SENSOR

|
o [E—

[I'\ POWE R SUPPLY. PHOVIDE DISCONNLCT MEANS ANO OVERLOAD
PRUTLCYION AS HLQUIRED,

@@96 © 0

A HEMOVE FACTORY INSTALLED JUMPER,

[3\ BRLAK G-6 OR 1.5 CONNECTION TO DHIVE MOTOR TO CLOSED POSITION;
UBREAK Y-4 CONNECTION TO DRIVE MQTOR TO OPEN POSITION.

A THIS HOOKUP IS FOH HEATING APPLICATION, FOR COOLING REVERSE
LEADS TO TLRMINALS 1,3 AND TO TEHMINALS 4, 6 AT MOTOR.  s14ea

F1G. 10—CONNECTING M944K TO W902 RESET
CONTROL.
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7 C7031F  C70318.C.0
L ® MODUTROL OUTDOUR INDGUK
MOTOR @- P SENSOR  SENSOR
3
) A® -+
AN : ® 4>
/1\ PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION
AS REQUIRED.
/2\ mssesOnLY.

A LEAVE FACTORY INSTALLED JUMPER (TERMINAL 4 TO 5) IN PLACE.

/4 \ MOTOR WILL REMAIN IN CLOSED POSITION UNTIL RELAY 1S
ENERGIZED. SYSTEM WILL RESUME NORMAL OPERATION WHEN RELAY
ENERGIZES.

£5\ THIS HOOKUP IS FOR HEATING APPLICATION; FOR COOLING REVERSE
LEADS TO TERMINALS 1, 2 AND TO TERMINAL Y, G AT MOTOR. (LT

FIG. 11-M944B.E, OR J USED WITH W902 RESET
‘ CONTROL. DOTTED LINES SHOW CON-
NECTIONS TO SECOND MOTOR (M9434J

ONLY).
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M344G L CI00\F €20313.C.0
@ MODUTROL QUTOOOR iNDOOR
MOTOR SENSOR SENSOR

A PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION
AS REQUIRED.

& REMOVE FACTORY INSTALLEO JUMPER {TERMINAL 4 TO 5).

& BREAK T OR G CONNECTION BETWEEN W302A AND MOCUTROL MOTOR
TO DRIVE MOTOR TO CLOSED POSITION. USED IN HIGH TEMPERATURE
LIMIT APPLICATIONS.

A BREAK Y CONNECTION SETWEEN W9I02A AND MODUTROL MOTOR TO
DRIVE MOTOR TO OPEN POSITION. rernc

L

FIG. 12-CONNECTING M944G,L TO W902 RESET
CONTROL.

SETTINGS AND ADJUSTMENTS

STROKE ADJUSTMENT

(DUAL STROKE MOTORS M944C,D.E, AND L)

Changing the position of the limit arms that actuate
the limit switches adjusts the motor stroke. Use the
following procedure to adjust the stroke to 90 or 160
degrees.

1. Run motor to approximately midstroke (motor
must remain there while making adjustments). Remove
the cover from the auxiliary end of the motor by taking
out the 4 screws securing it. On the M944D and E, be
careful not to lose the small spring and washers around
the motor shaft. They hold the switch cams against the
driving dogs. Remove the switch cams from the M344D
and E, : :

C-66

_terminal (160 or 90).

NOTE (for motors with auxiliary switches): The switch
cams are colorcoded to insure they are driving the
correct switch. The inner cam (color-coded blue)
drives the loft switoh (also color-eoded blue). The
outer cam (color-coded red) drives the right switch.
When replacing the cam in the motor, make certain
the color code of the switch matches the color code
of the driving cam.

2. Loosen the 2 screws in the limit arm hub (Fig. 13).
Set the arms at either extreme of their travel. With both
arms up, the stroke will be 160 degrees; with both arms
down, the stroke will be 90 degrees. Retighten both"
screws. '

3. Connect the terminal board lead to the proper

Both limit arms and lead must be set for the same
stroke (90 or 160) or the motor will not control
accurately.

60-2292-3




4. Replace the switch cams and the spring and
. washers on M944D,E.

NOTE: When reinstalling cam, make certain the driving
dogs engage the keyway slots on the limit‘arm

assembly. Replace the motor cover and secure with .

4 screws.

MOTORS WITH BALANCING RELAY

160 DEGREE
POSITION
(ARMS UP)

LOCKING
SCREWS

90 DEGREE
POSITION
(ARMS DOWN)

LIMIT ARM HUB

00 NOT LOOSEN"
SET SCREW

MOTORS WITHOUT BALANCING RELAY

LIMIT ARMS
160 DEGREE
POSITION
{ARMS UP)

{77 90 DEGREE
t POSITION

/ / (ARMS DOWN)

;

——

LIMIT ARM HUB LOCKING SCREWS

LD ——— DO NOT LOOSEN
SET SCREW

WHEN HEINSTALLING CAMS, MAKE CERTAIN “DRIVING DOGS" ON CAM
ENGAGE KEYWAY SLOTS ON THE HUB ASSEMBLY. a%0s

FIG. 13-CHANGE THE POSITIONS OF THE LIMIT
ARMS TO ADJUST THE MOTOR STROKE.
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AUXILIARY SWITCH ADJUSTMEN |
(M944D,E ONLY)

The auxiliary switches in the M944 are operated by
cams on the motor shaft. Each switch is operated by
a separate set of cams; the left switch and cams are
color-coded blue, and .the right switch and cams are
color-coded red. The switch makes red to blue when its
cam roller moves to the upper level of the operational
cam and makes red to yellow when the cam roller moves
to the lower level. The differential cam provides an
intermediate level; it can be used to increase differ- -
ential between the switch make and break points.

OPEN

Tt T MOTOR
SHAFT
Ty

CAM\ 9//(]—_\'———-\91 ” RED—OUTER CAM

BLUE—HNNER CAM

CAM
ROLLER {2)

SWITCH -

. LEVER (2)
;
SWITCH \ / | —switen
BLUE RED

J

A COLOR CODING DOT.

MOTOR SHOWN AT CLOSED POSITION AS VIEWED FROM
AUXILIARY END. e

FIG. 14-LOCATION OF INTERNAL AUXILIARY
SWITCHES AND SWITCH CAMS IN M944
MODUTROL MOTORS.

APPROXIMATE ADJUSTMENT
(Does not require running the motor.)
1. Motor must be in the full closed position.
2. Remove auxiliary end cover by removing the 4
screws securing it to the motor. -
3. Remove  spring- and washers on motor shaft.
4. Push back right cam roller and remove outer cam.
Note color coding dots..
5. Adjust left switch (inner cam) first (Fig. 15).



Q) L ® i (- 2
1 ADJUST
DIFFERENTIAL CAM

SYARTING POSITION - ; ADJUST
LEFT SWITCH . . OPERAYIONAL CAM

I CENTERLINE -
DIFFERENTIAL !
CAM

OPERATIONAL SWITCH
cA : DIFFERENTIAL
(30 DEGREES

SWITCH MAKE

STARTING

POINT IS 70 OF MOTOR ROTATION)
POINT sLoTs DEGREES OF
MOTOR
ROTATION
ADJUSTMENT
MARK
OPERATIONAL CAM
ADJUSTMENT SCREW
CAM
ROLLER DIFFERENTIAL CAM

. BLUE OOT ADJUSTMENT SCREW

LOQSEN DIFFERENTIAL CAM ADJUSTMENT
SCREW. HOTATE DIFFERENTIAL CAM CCw

TO DESIRED POINT IN MOTO#t ROTA-
TION FOR SWITCH BREAK. TIGHTEN SCREW.

LOOSEN OPERATIONAL CAM ADJUSTMENT
SCREW. ROTATE BOTH CAMS CW /~ \ THE
NUMBER OF DEGREES MOTOR MUST TRAVEL
BEFORE SWITCH MAKES. TIGHTEN SCREW.

EACH ADJUSTMENT MARK REPRESENTS 10
DEGREES.OF MOTOR ROTATION. USE MARKS
AND CENTER OF CAM ROLLER AS ADJUST.
MENT GUIDE..

@ BLUE DOY WILL BE TO LEFY OF CENTERLINE IF SWITCH IS PROPERLY ADJUSTED. hidel

FIG. 15-ADJUST MAKE AND BREAK POINTS OF LEF'f AUXILIARY SWITCH.

6. Put right switch cams on motor shaft and adjust riéht switch (Fig. 16).-

® - | ® @

REPLACE CAMS STARTING POSITION. ADJUST CAMS—

’

ON MOTOR NOTE POSITION RIGHT SWITCH
OF RED DOY
N
| CENTERLINE
OPERATIONAL
. ; RED CAMSET TO
PEGS MAKE AT §%
DEGHEES
SWITCH
DIFFERFNTIAL,
BACK OF CAM {20 DEGREES OF

MOTOR ROTATION}

IF CAM IS PLALED PRUPERLY, KED LOT WiLL .
BE TO RIGHT OF CENTERLINE.

ADJUSY OPLRATIONAL AMD DIFFERENTIAL
CAMS USING SAME PROCEDUKE AS FOR LEFT
SWITCH,

PLACE CAM ON MOTOR SHAFT, FITTING
PEGS INTO SLOTS ON INNER CAM,

@ RED DOT WILL BE TO RIGHT OF CENTERLINE IF SWITCH IS PROPERLY ADJUSTED.

on

FIG. 16—ADJUST MAKE AND BREAK POINTS OF RIGHT AUXILIARY SWITCH.

7. After switches are adjusted, replace spring and washers on motor shaft and replace the auxiliary end cover,

. EXACT ADJUSTMENT
(Requires running the motor.)
Connect a manual potentiometer to the motor in place
of the regular controller and run the motor to the de-
sired position for switch make. Set the switch cam and

M944K AUXILIARY SWITCHES
~ The auxiliary switches in the M944K are not adjust-

then run the motor back to desired switch break. point
and set differential cam.

FYCAUTIONY

Do not turn the motor shaft by hand or with a
wrench as damage to the gear train will result.

able. They are spdt switches which function both as
auxiliary switches and as limits on motor rotation. When
the motor reaches the full open position, the auxiliary
side of the switches makes to power auxiliary equipment.
When the motor begins to close, these switches break .
and the limit side of the switches remakes to supply
power to the motor windings.

60-2292-3
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OPERATION. _ -

SERIES 90 CIRCUIT

The 2 potentiometers, one in the controller and
one in the motor, along with the balancing relay form
a bridge circuit. As long as the value of the ‘controlled
medium remains at the controller set point, the circuit
is balanced (equal current flowing through each half
of the balancing relay), and the motor does not run.

When the value of the controlled medium changes,
the potentiometer wiper in the controller is moved.
This unbalances the circuit and more current flows
through one-half of the balancing relay. The relay
closes and the motor runs in the direction necessary to
correct the change in temperature or pressure. As the

¥

motor runs, the feedback potentiometer moves to re-
balance the circuit and stop the motor.

SERIES 70 CIRCUIT

When the M944 is used with an electronic panel, the
operation is similar to that described above. In this
application, however, the temperature is sensed by a
resistance element. With a change in temperature, the
resistance of the element changes and unbalances a
circuit that actuates the electronic relay. This, in
turn, runs the motor, which moves the feedback po-
tentiometer and rebalances the circuit.

CHECKOUT

After installation and linkage adjustment, check the
entire motor and control hookup to prove that—

—the motor operates the damper or valve properly.

—the motor responds properly to the controller.

Inspect the motor, linkage and valve or damper to
see that all mechanical connections are correct and
secure. In damper installations, the pushrod should not
extend more than a few inches past the ball joints.
Check to see that there is adequate clearance for the
linkage to move through its stroke without binding or
striking other objects. :

M944 motors are shipped in the fully closed position
(the limit of counterclockwise rotation as viewed from
the power end of the motor). ‘

To check operation of motors with integral balance
relay, jumper R1 to W1 to close, or R1 to Bl to open,
the motor. Check operation of motors without integral

balance relay by jumpering appropriate terminals on the
remote balance relay. If the motor-is used with an elec-
tronic relay, follow the instructions provided with the
relay.

To reverse the direction of motor rotation, reverse
the wires at terminals Bl and W1 on M944A,C,D, and F;
terminals 1 and 2 and terminals Y and G on M944B,E,
GJ, and L motors. On M944K motors, reverse the
wires at terminals 1 and 3 and terminals 4 and 6. The
wires may be reversed either at the motor or at the
panel.

To check system operation, adjust the set point of
the controller above and below the ambient value and
make sure thé motor and valve or damper operate as
desired. Return controller to desired setting before
leaving job.

HONEYWELL MINNEAPOLIS, MINN. 55408 INTERNATIONAL Sales Offices in all principal cities of the world. Manufacturing in

Australia, Canada, Finland, France, Germany, Japan, Mexico, Netherlands, Spain, Taiwan. United Kingdom, U.S.A.

,

PRINTED IN US.A,
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THE Q601 VALVE LINKAGE IS USED
TO CONNECT A MODUTROL MOTOR TO
A WATER OR STEAM VALVE.

O It is applicable to either two or three way
valves in modulating or two position service.

0 The linkage mounts directly on the valve
bonnet and the motor mounts on the linkage.

M Easy-to-read valve position indicator.
0 Siinple lift adjustment.

'O Strain relief permits tightest possible close-
off without excessive strain on the motor.

0 Easy mounting and valve connection.

O Two bracket diameters make linkages adapt-
able to many valve bodies.

H.A.
REV. 574 (.034)




SPECIFICATIONS

follows:

TRADELINE MODELS AVAILABLE: Q601M non-
adjustable valve linkage.

- TRADELINE MODELS
Tradeline models are selected and packaged for ease of stocking, ease of handling, and maximum
replacement value. Tradeline model specifications are the same as those for standard models except as

‘TRADEL'INE FEATURES: Special Tradeline pack
with cross reference label and special Tradeline

instructions.

STANDARD MODELS

TABLE |
STRAIN LIFT
RELIEF BONNET STEM ANTI-SPIN
MODEL | SPRING ADJSETC,’;ENT co?r?qb;:}g{orq SIZE | CONNECTION | MECHANISM | LD KAGE
TENSION (IN) TYPE INCLUDED

Q601E 160 3/8 to 1-1/2 Setscrews 1-7/8 [ button& clamp yes —

Q601F 80 3/8 to 2-1/2 Setscrews 1-7/8 button & clamp yes Q601H

Q601J 160 3/4 fixed® Setscrews 1-3/8 button & clamp no —

Q601K 160 3/8to i-1/2 Setscrews 1-3/8 button & clamp yes Q601D

Q601L 80 3/8to 1-1/2 Setscrews 1-3/8 button & clamp yes Q601G

Q601M 80 3/4 fixed® Setscrews 1-3/8 | button& clamp no (455G
aHeat-~Cool sequenced linkage.

MODELS VALVE-LINKAGE-MOTOR COMBINATIONS
TABLE )I—-SPRING RETURN MOTORS: 2 POSITION-M445, M845; MODULATING-M945--
VALVE TYPE CONNECTIONS PIPE SIZE (IN) LINKAGE
V5011A 2 way screwed 172, 3/4, 1, 1-1/4, 1-1/2, Q601L
2, 2-1/2, 3
V5011A 2 way flanged 2-1/2, 3 Q601L,
V504TA 2 way screwed 1, 1-1/4, 1-1/2, 2 Q601L
3 way
V5013A mixing screwed 1/2, 3/4, 1, 1-1/4, 1-1/2, 2 Q601L
TABLE HI—NON-SPRING RETURN MOTORS: 2 POSITION.-M644; MODULATING-M944—

VALVE TYPE CONNECTIONS ' PIPE SIZE (IN) LINKAGE
V50114, C 2 way Screwed 1/2, 3/4, 1, 1-1/4, 1-1/2, 2, 2-1/2, 3 Q601K
V5011A 2 way Flanged 2-1/2, 3 Q601K
V5011A, B 2 way Flanged 4,5, 6 QGO1E
V5047A 2 way Screwed 1, 1-1/4, 1-1/2, 2 QG01K
V5051A 2 way Flanged C2-1/2, 3, 4,5, 6 Q601K
V5013A 3 way, mixing Screwed 1/2, 3/4, 1, 1-1/4, 1-1/2, 2 Q601K
V5013B 3 way, mixing Flanged 2-1/2, 3 Q601K
V50138 3 way, mixing Flanged 4, 5, 6 QGO1E

3 way . -
V5013C d;verti,ng Flanged 2-1/2, 3 QGO01K
way,
v5013C diverting Flanged 4, 5, 6 Q601E

{cantinued on page 3}

ORDERING INFORMATION

ORDER FROM~

1. YOUR USUAL SOURCE, OR

2. HONEYWELL
1885 DOUGLAS DRIVE NORTH
MINNEAPOLIS, MINNESOTA 55422

{IN CANADA~HONEYWELL CONTROLS LIMITED

WHEN ORDERING REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR COMPLETE ORDERING SPECIFICATION
NUMBER,OR ... :

SPECIFY— .

1. MODEL NUMBER (VALVE AND MOTOR MUST BE
ORDERED SEPARATELY).

2. Q601M TRADELINE, IF DESIRED.

740 ELLESMERE ROAD

SCARBOROUGH, ONTARIO)
INTERNATIONAL SALES AND SERVICE OFFICES
IN ALL PRINCIPAL CIT!IES OF THE WORLD.
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LISTS FOR COMMONLY USED VALVES (INCHES)

TABLE IV—
VALVE VALVE SIZEa
MODEL NO.[1/2 IN. [3/4 IN. 1 IN. [1-1/4 IN. [1-1/2IN.[2IN. [ 2-1/2IN. | 3IN. | 4 IN. | 5 IN. | 6 IN.
V5011A 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4 1-1/2 [1-1/2 | 1-1/72
V5013A 3/4 3/4 3/4 3/4 3/4 3/4 — —
V50138 — — — . — — — 3/4 3/4 1-12 [1-1/2 ] 1-1/2
V5013C — e — — — — 3/4 3/4 1-1/2 [1-172 1 1-1/2
V5047A — — 9/16 9/16 9/16 3/4 — —
V5051A —_ _— — — e —_— 1-1/2 1-1/2 | 1-1/2 | 1-1/2 | 1-1/2

aWhere no lift values are given, either the valve is unavailable in that size or using this valve size in motor-
driven assembly is not recommended.

DIMENSIONS

-

/ .

“‘“‘““‘“““"‘%‘j{‘“‘ k_,% -—-r-—— 5'}‘*-1

~|—

A ALLOW APPROXIMATELY 4 IN. CLEARANCE FOR REMOVAL

OF LINKAGE.
|}
12 "
MODEL A Ba Ccb
Q6014,K,L M 13-5/16 1-3/8 3-1/2
Q601E,F 15- 1716 1.7/8 5-1/4

1

@[

u INSIDE DIAMETER OF LINKAGE COLLAR.

b DOTTOM OF LINKAGE COLLAR TO TOP OF STEM BUTTON WITH'
PLUG AGAINST THE LOWER SEAT.

240C

FIG. 1-Q601 LINKAGES INSTALLATION WITH DIMENSIONS IN INCHES.

INSTALLATION

IMPORTANT
1. Installer must be a ‘trained and experienced

serviceman,
2, Perform a complete checkout when installation

"~ 15 complete,

LOCATION
Select a location that aliows ample clearance for

adjustment and maintenance.

Mount the motor with the shaft horizontal to keep
the gear train properly lubricated. Allow at least
four inches above the linkage to remove the valve

assembly for maintenance.
MOUNTING THE MOTOR

1. Hold the crank arm and connector link as shown
in Fig. 2 (turn arm 160 degrees for normally open

motors).

2. Slide the motor toward crank arm slot until

motor shaft properly engages the crank arm. The
key on the crank arm must fit in the keyway on the

CRARK
/lﬂll

motor shaft.
3. Tighten the clamp screw.

4. Bolt motor to bracket with the four bolts

provided.
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: © CONNECTOR
\/ / LINK

FIG. 2-MOUNTING THE MOTOR ON Q601 VALVE LINKAGE.
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MOUNT MOTOR AND LINKAGE ON VALVE

SETSCREW BONNET CONNECTION

1. Remove the button clamp screw.

2. Loosen screws, fit collar over valve bonnet, and
tighten screws,

3. Loosen adjustment screw locknut.

4, Pushvalve stemtobottom of stroke for normally
closed installation (closed to port B on three-way
valve).

Pushvalve stemtotop of stroke for a normally open
installation (open to port B on three-way valve).

5. Turn adjustment screw and align stem button
clamp with groove in stem button.

6. Fit stem button into clamp, line up anti-spin
device (whenfitted), andreplace and tighten the screw.

= R
=)
BUTTON ADJUSTMENT
CLAMP fO e /ﬂ SCREW
SCREW |_—LOCKNUT
[T——ADJUSTMENT
i ’ e SCREW
™ stramn
RELIEF
= [e) SERING
BUTTON—I__ b ®
CLAMP
T vaLve
I STEM
HEXVHEAO,/‘
SET SCREWS -

FIG. 3-MOUNTING THE Q601 LINKAGE AND MOTOR ON
THE VALVE.

ADJUSTMENTS

TWO-WAY VALVES

1. On Q601E, F, K, L only, set the lift adjustment
equal to the rated lift of the valve (Table IV).

2, For all models, with valve and motor closed,
loosen the locknut and turn the adjusting screw down
until top of washer is even with pointer. This puts
tension on valve in closed position.

LOOSEN
LOCKNUT

TURN ADJUSTING
SCREW DOWN
UNTIL . ...

3 TOP OF WASHER
IS EVEN WITH
POINTLR

N

TOP OF TOP 4)TIGHTEN
WASHER L

}\ POINTER
S

—
1959A

THREE-WAY VALVES
Q60IE, F, K, L

1. Set the lift adjustment 1/2 division above the
rated valve lift (Table IV).

2, With motor closed and valve atbottom of stroke,
loosen locknut and turn adjustment screw down until
top of washer is even with pointer (same as for two-
way valve).

WITH VAL'VE AT TOP OF STROKE

LIFT ADJUSTMENT

BOTTOM WASHER SHOULD
MOVE UPWARD 1/ 16 IN.

IF IT MOVES MORE, REDUCE
LIFY. IF IT MOVES LESS,
INCREASE LIFT.

293C

FIG. 4—-TWO-WAY VALVE ADJUSTMENT.
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FIG. 5—THREE-WAY VALVE ADJUSTMENT.



3. Run the motor all the way open. Washer at
bottom of strain relief spring should move up 1/16
inch—

—If it moves more, reduce lift adjustment.

—If it moves less, increase lift adjustment.

If lift adjustmentis changed, reset close-off tension
at bottom of stroke before going on.

Q601, M

1. With motor closed and valve atbottom of stroke,
loosen locknut and turn adjustment screw down until
top of washer is even with pointer (same as for two-
way valves).

2. Run the motor all the way open. WasMer at
bottom of strainrelief spring should moveup approxi-
mately the same distance as top washer moved dewn.

If bottom washer moves more—turn adjusting screw
up (counterclockwise ™ \ ).

If bottom washer moves less—turn adjusting screw
down (clockwise 7~ X\ ).

Adjust screw until washer movement is equal, If
tension is incorrectly adjusted, valve may not close
off tightly.

OPERATION

The Q601E, F, K, L operatethe valvein a 16C degree
stroke. Sec Fig. 6. The Q601J, M heat-cool se-
quenced linkages operate the valve in a 100 degree
stroke. Auxiliary switches operate in the remaining
60 degrees to sequence the cooling equipment. See
Fig. 7.

VALVE CENTERLINE

LINES REPRESENT POSITION OF MOTOR CRANK ARM (VIEWED FROM
POWER END OF MOTOR).

SPRING RETURN MODELS: SPRING DRIVES MOTOR AND VALVE
CLOSED IF POWER IS TURNED "OFF."”

A 180 DEGREE STROKE IS POSSIBLE WITH MODEL Q801F IF A 180
DEGREE MOTOR IS USED.

BB P

331%A

VALVE CENTER LINE .

|°°.J

CW MOTOR LIMIT

. AIOO‘

ol
g0k

i . !

CLOSE |

1
Pl

COOLING
SWITCH
EN

CCW MOTOF LIMIT

A VALVE OPERATES IN 100 DEGREES OF MOTOR STROKE
LEAVING 60 DEGREES FOR OPCRATING AUXILIARY
LUULING SWIILH.

A LINES REPRESENT POSITION OF MOTOR CRANK ARM
(VIEWED FROM POWER END OF MOTOR),

FIG. 6—OF Q601E,F KL OPERATION

FIG. 7-0OF Q601J,M OPERATION

“CHECKOUT

After installation and adjustment are completed,
check to be surethe valve-linkage-motor combination
works properly.

Refer tothe appropriate instruction sheet for imfor-
mation on running the motor during checkout.

C-74

A two-way valve should close off tightly (compressing
spring 1/16 inch) and not bind at the open end of its
stroke.

A three-way valve should close off tightly (compres-
sing spring 1/16 inch) at both ends of its stroke.

71-92136



THE Q618 VALVE LINKAGE CONNECTS A

MODUTROL MOTOR TO A 2- OR 3-WAY
VALVE. IT IS USED ON HONEYWELL
STEAM AND WATER VALVES HAVING A
3/4 INCH [19 MM] STROKE AND A 1-3/8

- INCH [35 MM] BONNET, SUCH AS THE

V5011 OR V5013. . '

0 Linkage requires no adjustment for use on

either 2- or 3-way valves.

O Linkage mounts easily on Modutrol motors
and valves.

ORequires no adjustment, either at instal-
lation or later.

‘0Small, lightweight unit requires little space
on the installation.

0 Available with either 80 or 160 pound seal-
off force. o

S.K.
REV. 8-75 (.012)




. SPECIFICATIONS

TRADELINE MODELS

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

TRADELINE MODELS:
Q618A Valve Linkage with 80 or 160 lb. seal-off
force on valve stem.

ADDITIONAL FEATURES: Tradeline pack with cross
reference label and special instruction sheet.

STANDARD MODELS

WEIGHT: 3-1/2 pounds.
MOTOR REQUIRED:
160 pound—M944, M644, M941.
80 pound—M945, M445, M845, M934, M634.
MOTOR STROKE: 160 degrees—normally open or nor-
mally closed.
DIMENSIUNS: See Fiy. 1.

MODEL: Q618A Valve Linkage.

STROKE: 3/4 inch [19 mm], fixed.

SEAL-OFF FORCE ON VALVE STEM: 80 or 160
pounds.

VALVE BONNET SIZE: 1-3/8 inches [ 35 mm)].

TEMPERATURE RATINGS: Limited only by tempera-
ture rating of valve and motor.

LINKAGE REPLACEMENT INFORMATION:

TYPICALLY USED ON— REPLACEMENT LINKAGES
OLD LINKAGES VALVE | SIZE IN INCHES [MM] STANDARD | TRADELINE
V&N11 1/2-3 12,5761 Q618A1008 Q618A1024
V5013 1/2—3 [12.5-76] Q618A1008 Q618A 1024
Q455C and Q601D V50473 1-1.1/2 [25.538] Q601K 1003 _
V5047 2 [51) Q618A1008 Q618A1024 _
V50513 2.1/2-6 [63.5-152.5) Q601K1003 -
04550 vs011a 4-6 [101.5-152.5] Q601E1000 _
V5013a 4—6 {101.5-152.5) QG01E1000 —
' V50118 4-6 (101.5-152.5] Q601F 1009 _
Q455E and Q601H V50132 4—6 (101.5-152.5] Q601F 1009 —
V5011 1/2—3 [12.5-76) Q618A1016 Q618A1032
V5013 172-3 [12.5—-76] "Q618A1016 Q618A1032
Q445F and Q601G VE047a 1-1-1/2 125.5-38] Q601L1002 T
V5047 2 [51] —_|_0618A1016 Q618A1032
V50513 2-1/2—6 (63.5-152.5] Q60101002 —
0455 V5011a 1/2-3 (12.6-76] Q601M1001 QA0TM1019
V50132 1/2-3 (12.5-76) Q601M1001 Q601M1019

aSee Q601 Specification Sheet, 71-92136.
{continued on page 3)

 ORDERING INFORMATION

WHEN ORDERING REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR COMPLETE ORDERING
SPECIFICATION NUMBER, OR Coph gty . -

: LM '_. (Y ;
FIA BRI b R

. ORDER FROM~"

SPECIFY—- C AR SRR R
1. MODEL NUMBER, SPECIFY TRADELINE ‘1. YOUR USUAL SOURCE, OR
IF DESIRED. - 2. HONEYWELL

1885 DOUGLAS DRIVE NORTH .

: ~ MINNEAPOLIS, MINNESOTA 55422 - ;

H (IN CANADA—HONEYWELL CONTROLS umn‘eo
' 740 ELLESMERE ROAD ;
Ve ..~ SCARBOROUGH, ONTARIO) .- .

f INTERNATIONAL SALES AND SERVICE omces

IN ALL PRINCIPAL CITIES OF THE WORLD.

2. SEAL-OFF FORCE.
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INSTALLATION

Honeywell

OPEN
82 (212.5)

CLOSED

A1

-3 |76] ——|

N

3
I 53 (146}

® ©

i

I |

SLIDE
T MECHANISM

CAPTIVE |

- .
MOUNTING A “CAM
SCREWS T

ROLLER

STEM
8UTTON

VALVE
STEM

SET
SCREWS

1442

FIG. 1-Q618 INSTALLATION DIMENSIONS, IN IN-

CHES [MILLIMETERS SHOWN IN

BRACKETS].
e “CAUTION " - - i
1. Installer’ must be a trained, - experienced.
it serviceman. T P
2. Disconnect power supply  before - beginning:
- ingtallation, A ST P’
.3, Always. conduct a thorough’checkout. when "
.. .. installation is complete.” = ¢ ot (E
P AR - . PR LA I A A !

The Q618A mounts on the power end of a Modutrol
motor. The linkage and motor can be rotated 360

degrees around the valve stem. The motor, however, -

must be installed with the shaft in a horizontal position.
Refer to the instructions packed with the valve for
information on valve installation.
Wiring diagrams and other motor installation in-
formation are found in the appropriate motor instruction
sheet. .

MOUNT LINKAGE ON MOTOR

1. Remove the cover from the linkage.

2. Mount the cam on the shaft at the power end of
the motor. Note that the key on the cam must fit into
the keyway on the motor shaft.

3. Use the 2 bolts provided to fasten the linkage to
the base of the motor. Note that the slide mechanism
will have to be compressed slightly to fit over the cam.
Put the nuts on these bolts, but leave them slightly loose
(Figs. 2 and 3).

4. Fasten the linkage to the motor with the 2 captive
self-tapping screws in the linkage.

S. Tighten the 2 machine bolts (step 3 above).

FIG. 2-INTERNAL PARTS OF THE Q618 VALVE
LINKAGE.

Captive
) G
o

FIG. 3—ASSEMBLY OF THE Q618 VALVE LINKAGE
TO A MODUTROL MOTOR.

MOUNT LINKAGE AND MOTOR ON VALVE

. CAUTION ) ,
-7 . .Make sure nut on valve stem is'tight..- - -

1. Remove the stem button clamp.

2. Loosen, if necessary, the 2 setscrews and slide the
linkage over the valve bonnet (Fig. 4).

3. Tighten the 2 setscrews to secure the linkage and
motor to the valve.

60-2039-2



1444

FIG. 4-;ASSEMBLY OF THE LINKAGE TO THE
VALVEL.

CONNECT VALVE STEM TO LINKAGE

NORMALLY CLOSED MOTORS
1. Place a heavy duty screwdriver under the linkage
slide and into the slot in the back of the linkage (Fig. 5).
2. Use the screwdriver as a lever to force the slide
mechanism up (compressing the tension relief spring)

until the stem button clamp can be fully inserted into
its slot.
3. Replace and tighten the stem button clamp screw.
4. Replace the cover on the valve linkage.

NORMALLY OPEN MOTORS

1. Place a heavy duty screwdriver between the slide
mechanism and the top of the linkage frame.

2. Use the screwdriver as a lever to force the slide
mechanism down until the stem button clamp can be
fully inserted into its slot. )

3. Replace and tighten the stem button clamp screw.

4. Replace the cover on the valve linkage.

- STEMBUTTON

STEM
\\\\\\\\\ 0 [ BUTTON
CLAMP

FIG. 5—THE STEM BUTTON CLAMP FASTENS THE
VALVE STEM TO THE LINKAGE SLIDE
MECHANISM.

s

TCHECKOUT

After installation has been completed, the motor
linkage, and valve should be checked for the following
points of operation. .

1. Motor should be free to run through its complet
stroke. :

2. The linkage should work freely without binding.

3. The valve must close oft tightly at the bottom of
its stroke (both ends of stroke for 3-way valve). Check
for at least 1/32 (.8 mm] deflection of the roller bracket
in closed position (Fig. 6).

Refer to the motor instructions for motor checkout
procedure.

LUBRICATION :

The Q618 Valve Linkage was lubricated at the factory
and should require no additional lubrication at the time
of installation. For optimum performance, the slide
mechanism rollers may be lubricated yearly with a good
grade of cup grease.

™ roLLER

L1 BRACKETS

N

FIG. 6-FOR TIGHT CLOSE-OFF, THE ROLLER
BRACKET ON THE LINKAGE MUST BE
DEPRESSED AT LEAST 1/32 INCH [.8 MM]
AT THE END OF THE MOTOR’S STROKE.

HONEYWELL MINNEAPOLIS, MINN, 55408 INTERNATIONAL Sales Offices in all principal cities of the world. Manufacturing in Australis, Canad « Finland, France, Germany, Japan,

Meaico, Netherlands, Spain, Taiwen, Uniled Kingdom, U.S.A.

PRINTEDINUS A
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oneywe'l

THE R7412 DIFFERENTIAL TEMPER-
ATURE CONTROLLER PROVIDES AUTO-
MATIC CONTROL OF CIRCULATING
PUMPS, VALVES, DAMPERS, MOTORS,
AND OTHER ACCESSORIES USED IN
SOLAR ENERGY SYSTEMS. '

0 All models contain a solid state dif-
ferential temperature controller.

0 R7412B,C include freeze protection.

0 R7412D,E include overtemperature
protection.

0 R7412F includes freeze and over-
temperature protection (field adjustable), and
an auxiliary ielay driver.

0 Plug-in resistors permit changing on
and off temperature differential and adapt-
ing R7412 for single function temperature
control.

0O R7412B-E overtemperature and freeze pro-
tection set points are selectable for factory
setting, but are not field adjuctabls.

0 Uses one or two .C773 Temperature
Sensors. C

O Separate sensors are not required for freeze
and/or overtemperature protection,

- R.L.
REV. 2-78 {.09)
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SPECIFICATIONS

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

.TRADELINE MODELS

TRADELINE MODELS are selected and packaged for ease of stocking, ease of handling, and maximum replace-
ment value. TRADELINE specifications are the same as those of standard models except as noted below.

TRADELINE MODEL AVAILABLE: TRADELINE FEATURES:
e Includes freeze and overtemperature protection
R7412F Differential Temperature Controller. and an auxiliary relay driver,

e TRADELINE Pack with cross reference label.

STANDARD MODELS

MODEL | DVFF. TFMP. FREEZE OVERTEMPERATURE | AUXILIARY RELAY
CONTROL PROTECTION PROTECTION - DRIVER

R7412A Yesd

R7412B Yesd Yesad

R7412C Yesd YesCd , YesC

R7412D Yesd Yesbd

R7412E Yeséd Yescd Yes®

R7412F Yesd Yesacd Yesbed " YesC

2)nternal relay energizes. binternal relay de-energizes. CAuxiliary relay energizes. dprotection setpoint is factory fixed.

TEMPERATURE SETTING RANGES: 47 F [3, 6, or 8 C}, but it is factory fixed.
Control Range—0 to plus 210 F [minus 18 to plus R7412F has field adjustable settings at 37, 42, or
99 C] as defined by temperature of low tempera- 47 F [3,6,0r8C).
ture sensor. Freeze differential-3 F [1.7 C}.
Differential Temperature Controller—Adjustable ON Overtemperature Protection—
and OFF differentials from minus 10 to plus 40 F R7412D,E set point may be specified at S F
[minus 5.6 to plus 22.2 C]. Factory-set at 18 F [3.2 C] increments from 140 to 190 F [60 to
[10 C] temperature difference ON and 3 F [1.7 C] 88 C], but it is factory fixed. .
temperature difference OFF. Plug-in resistors vary R7412F has field adjustable settings in 5 F {3.2 C]
settings (see Table 1, page 7). increments from 140 to 190 F [60 to 88 C].
Freeze Protection— , Overtemperature differential--10 F [5.5 C).
R7412B,C set point may be specified at 37, 42, or (continued on page 3)

ORDERING INFORMATION

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— 3 Ereeze protection (R7412B,C) or overtemperature

1. Differential Temperature Controller order protection (R7412D,E) set point desired.
number, 4. Immersion well order number.

2. Temperature Sensor order number {two : 5. Accessories, if desired. A
required). 6. Optional specifications, 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, ONTAR!O M1P 2V9)
INTERNATIONAL SALES AND SERVICE OFFICES.IN ALL PRINCIPAL CITIES OF THE WORLD.

'c-80



ELECTRICAL RATINGS:

Input Voltage—120V ac, 60 Hz.

Load Relay Contacts—
1 N.O. Pole—10 AFL/60 ALR at 120V ac.
1 N.C. Pole—125 VA at 120V ac.

Auxiliary Relay Drive—5 VA maximum at 24V ac,
60 Hz. :

Power Consumption—7 watts maximum.

AMBIENT TEMPERATURE RANGE:
Controller—plus 20 to 115 F [minus 7 to plus 46 C].
Temperature Sensor—Minus 50 to plus 450 F [minus
46 to plus 232 C].
MOUNTING:
Controller—two screw holes in opposite corners of
case. Mounting screws not included.
Electronic Temperature Sensor—Sensor is available
for mounting with clip or has a flattened end

with a mounting hole. Tank sensor mounts in an

immersion well. See ACCESSORIES. _
WIRING CONNECTIONS: 9 screw terminals. Also, 2
leadwires on R7412C,E/F,

' DIMENSIONS: See Fig. 2.

SENSOR TANK
WIRES SPUD -~ WALL
—_ \ S TANK
SENSOR S WELL
I INSULATION i IMMERSION ‘

CLAMP LENGTH —~ LENGTH |

INCLUDES TUBE CLAMP NO.

121371 FOR 172 OR 3/4 NPT, 0295

FIG. 1-TANK SENSOR INSERTED IN IMMERSION
WELL.

AUXILIARY RELAYS:

R856A Fan Centers—
Line voltage spst and spdt switching.
Low voltage terminal strip for wiring thermo-

stat and high side panel.

R8225A Fan Relay-spdt switching, one double
throw contact, ‘

R8225B Fan Relay-spst switching; normally open
contacts.

R8225C Fan Relay--dpst switching; one normally
open and one normally closed contact.

R8225D Fan Relay-dpst switching; one normally
open main and one normally open auxiliary
pole.

OPTIONAL SPECIFICATIONS:

Indicator Light—indicates when pump or fan are
operating.

Auto-Off-On Switch—manual override switch which
permits automatic operation of the controller
or allows the controller to be switched directly ON
and OFF. Switch does not affect the operation of.
the auxiliary relay in R7412C,E, and F.

c-81

STD. KNOCKOUT
FOR 172 IN. CONDUIT

)
"
! 1
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cdden '8
O 128 6]
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1 i A
-I-
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LIERN
BIN.OIA, { !
19.51 .
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1155.6)
1
’ i
1139 9)
L1
~tr
7132 DIA, 2t
15.6] 3533 19291

)
=132
[—8” |

B s A\

7 )

OQC

3STN. KNOCKOUTS 1794]
FOR 1/2 IN. CONDUIT

5
- 455 [109.5]

FIG. 2—=R7412 MOUNTING DIMENSIONS IN INCHES
(MILLIMETRES IN BRACKETS].
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ACCESSORIES:

C773A Temperature Sensor Smgle sensor mounts in
storage tank with immersion well or on collector”
with mounting clip. -

C773B Temperature Sensor. Double sensor mounts in
storage tank with immersion well or on collector
with mounting clip.

C773C Temperature Sensor. Single sensor has flat.
tened end with mounting hole for collector in-

C773D Temperature Sensor. Double sensor has flat-
tened end with mounting hole for collector in-
stallation.

Immersion Well—for mounting sensor in storage tank,
See immersion well table and Fig. 1.

Remote Sensor Wiring Compartment—mounis to im-
mersion well. Part No. 111892F.

stallation.
: SELECT WELL MATERIAL AND
WELL DIMENSIONS ORDER NUMBER BELOW
INSERTION - - INSULATION
LENGTH LENGTH COPPER STAINLESS STEEL ‘

in mm in mm 1/2 NPT . 3/4 NPT 1/2 NPT 3/4 NPT
3-3/8 85.7 1-1/2 121371A 1213718 121371E 121371F
3-3/8 85.7 1-1/2 - 121371Ka - -
3-3/8 85.7 3 ) 121371L 121371 M - -
5-3/8 85.7 4 ’ 1225548a 12255582 - -
3-3/8 136.5 4 ‘ 122554 A3 122555A38 = —
6 162.4 1-1/4 31.8 11262088 - - —

8Has plastic sleeve on insertion well.

INSTALLATIOR

1. Installer must be a trained, experienced service
technician. )

2. Disconnect power supply before connecting
wiring,

3. Conduct thorough checkout when installation
1is complete,

IMPORTANT

Do NOT mount collector sensor to coliector fluid
channels. Protect sensor from extreme temperature
conditions which may be encountered when the
fluid channels are drained.

MOUNTING CONTROLLER

Loosen the cover screw and remove the cover.
Locate the controller case on any convenient flat
surface near the circulator or storage tank. Ambient
temperature at location should not exceed 115 F
{46 C]. Secure the controller using the 2 mounting
holes located in opposite corners of the case and 2
mounting screws (not included). -

MOUNTING TEMPERATURE SENSORS

Mount tank sensor and immersion well as follows:

1. Drain system fluid to a point below the sensor
fitting. (Refer to Fig. 1.)

2. Screw the well into the threaded fitting. Use an
approved pipe dope or Teflon tape to seal the threads.

3. Refill system and check for leaks.

4. Insert the sensor probe into the immersion well
until it bottoms.

5. Attach retainer clamp over groove on well spud.

_Fit wires in clamp groove and lightly tighten screw. Do

not over tighten.

Mount collector sensor according to the collector
manufacturers recommendations. ‘Fasten the sensor to
the panel with a No. 8 or 10 screw (Fig. 3). Do NOT
mount collector sensor to collector fluid channels.’
Do not exceed ambient temperature ratings.

., c173C.0

"N zls C2738 ONLY.
Z:S C7730 ONLY.

FIG. 3-MOUNTING THE C773 TEMPERATURE
SENSOR.
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WIRING

All wiring must comply with applicable codes
and ordinances. The R7412 can be used for numerous
applications in solar energy systems. Refer to Figs. 4
through 7 for typical examples of R7412 hookups.
Also, the OPTIONAL APPLICATIONS section depicts
the R7412 using only one temperature sensor.

The temperature sensors are wired to the controller

through the 1/2 inch knockout for conduit in the top of .

the controller case. Wire the power supply, relay contacts,
and auxiliary relay driver using the three knockouts for

1/2 inch conduit in the bottom of the controller .ase
(Fig. 1).

‘If the amount of sensor cable used exceeds 100 feet
[30.5 m], use No. 14 wire and grounded metallic
conduit or two conductor shielded cable. Connect the
shield to ground at the controller. Grounded metallic
conduit and shielded cable (such as Belden 8762 or

equivalent) minimizes possible radio frequency. signal

interference.

111892F Remote Sensor Wiring Compartment is

available for tank sensor wiring (see ACCESSORIES).

NOTE: WITH R7412A_ SYSTEM USES
ANTIFREEZE. ON OVER.
TEMPERATURE CONDITION,
R74120 TURNS OFF PUMP,

T
-y
. L)y
LRMIZA, D ‘j:‘-’
-@ Low Temp =/
\® COMMON A e
COLD WATER
HIGH L2
D RS % iy _:
4 {HoT)
(N.C) N
2
(N.O.} ) Qnor WATER
" AUXILIARY
ELECTRIC
b HEAT

NOUBLE WALL

TION AS REQUIRED.

A FOR SENSOR CABLE RUNS OVER 100 FEET 30.5 mm), NO. 14 Wi

AT THE CONTROL.

/3\ DOUBLE LINES INDICATC PIPING: SINGLE LINES INDICATE WIRING.

1SOLATION
;. |

— | ==
PU"“-"\J JACKET

POWER SUPPLY. PROVIDE DISCONNECT MEANS AND OVERLOAD PROTEC-

RE AND

GROUNDED METALLIC CONDUIT OR SHIELDED CABLE ARE RECOM.
MENDED TO MINIMIZE RADIO FREQUENCY PICKUP. GROUND THE SHIELD

s

FIG. 4-USING THE R7412A,D

WITH A SOLAR WATER HEATER.

POWER SUPPLY. PROVINE DISCONNECT MEANS AND OVERLOAD PRO-
TECTION AS REQUIRED.

FOR SENSOR CABLE RUNS OVER 100 FEET |30.5 m), NO. 14 WIRE AND
GROUNDED METALLIC CONDUIT OR SHIELDED CABLE ARE RECOM-

AT THE CONTROL.

e A
FRAR A
R74128 B
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TEMP - (HOT )
4 Ll
INCJ N
2
(N 0.) _Lvll
A (:} — 'ssusoa
__J .
VALVE FILTER
AUXILIARY
POOL PUMP
HEATER roOL
_,\

/2\ DOUBLE LINES INDICATE PIPING: SINGLE LINES INDICATE WIRING.
/2\ VALVE MAY OR MAY NOT BE CONTROLLED BY R74128.

sersa

MENDED TO MINIMIZE RADIO FREQUENCY PICKUP, GROUND THE SHIELD

FIG. 5—-USING THE R7412B WITH A SOLAR POOL HEATER. CONTROLLER ENERGIZES PUMP DURING

FREEZE CONDITION.
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NOﬁE: R7412C DAAINS COLLECTOR THROUGH VALVE 3 DURING FREEZE
CONDITION.

A POWER SUPPLY. PROVIOE DISCONNECT MEANS AND OVERLOAD PRO- A DOUDLE LINES INDICATL PIPING: SINGLE LINES INDICATE WIRING.
TECTION AS REQUIRED.

A WIRE VALVES | AND 2 IN PAHALLEL WITH PUMP,
FOR SENSOR CABLE RUNS OVER 100 FEET {30.5 m|. NO. 14 WIRE AND )
GROUNDED METALLIC CONDUIT OR SHIELDED CABLE ARE RECOM- . 404n
MENDED TO MINIMIZE RADIO FREQUENCY PICKUP. GROUND THE
SHIELD AT THE CONTROL.

¢

'FIG. 6-INSTALLING THE R7412C IN A SOLAR HOT WATER HEATING SYSTEM.
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- & POWER SUPPLY. PROVIDE DISCONNECT MEANS AND OVERLOAD PRO-
TECTION AS REQUIRED.

A FOR SENSOR CABLE RUNS OVER 100 FT. [30.5 m], NO. 14 WIRE AND
GROUNDED METALLIC CONDUIT OR SHIELDED CABLE ARE RECOM-
MENDED TO MINIMIZE RADIO FREQUENCY PICKUP, GROUND THE SHIELD
AT THE CONTROL.

serea
A OOUBLE LINES INDICATE PIPING: SINGLE LINES INDICATE WIRING,

FIG. 7-TYPICAL INSTALLATION OF THE R7412E IN A SOLAR HOT WATER TO WARM AIR HEATING
SYSTEM. ‘ , S
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| ADJUSTMENTS AND CHECKOUT

DIFFERENTIAL TEMPERATURE
SELECTION

The control settings may be adjusted by changing the
ON and OFF plug-in resistors (see Fig. 8). The R7412 is

factory-set for pull-in at 18 F {10 C] temperature

difference with a 4750 ohm ON resistor. Dropout is set
for 3 F [1.7 C] temperature difference with a 9760 ohm
OFF resistor.

" To change either setting, refer to Table 1 to select the
resistor(s) needed. See Fig. 9 to prepare resistor for in-
stallation. Remove the old resistor and plug in the re-
placement. Be sure the correct resistor is inserted in the
proper position. Use 1/8 watt, 1 percent resistors, avail-
able locally.

DIFFERENTIAL
TLMPERATURE
SELECTION (H-ON, R-OFF)

LSRN I Y el U YRR
Wt e - ",
« : TEi e
e sl ..’u a2 1O
B -'( u ‘,‘) T e

®Y - CTTERE L, P ) I RI&12F
SR _] s Jp o m~n o4~ 4 FUNCTION
™ ADJUSTMENTS
L (CR9, CR10,
10 O syt CRIV,CRI12)
' ne e
Ay
'bnﬂ m
Ll Lt FREEZE
" L .
H . e PHOTECTION
[ w? SET POINT
———teoziien b yig SELECTION (R40)
[EEpp— [
. ..f-,'_w l’.
|2|elefelee] b7
R b e
3 I 4 1 ]
4
OVERTEMPERATURE
SET POINT i

SELECTION (R26, R41)

FIG. 8—~ADJUSTMENT COMPONENTS OF THE

R7412.
1 1 1
3 1381
CUT OFF
EXCESS | ouspmamman |
LEAD | S

L-——-%llll)——-o1
HEND
LEADS [

1
sl

|

FIG. 9—PLUG-IN RESISTOR PREPARATION. Di-
MENSIONS IN INCHES [MILLIMETRES IN
BRACKETS].
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TABLE 1-ON, OFF DIFFERENTIAL
TEMPERATURE CONTROL

FOR USE RESISTANCES

TEMPERATURE BELOW FOR

DIFFERENCE ON OR OFF

OF: RESISTORS

F c {IN OHMS)
-10 - 6.0 27500
-5 - 3.0 15400
0 0o 11500
1 0.6 11000
2 1.0 10500
3 1.7 9760
4 2.2 9370
5 3.0 . 8870
6 3.3 8250
7 4.0 7870
8 4.4 7500
g9 5.0 7150
10 6.0 6810
12 7.0 6340
14 8.0 5620
16 9.0 5230
18 | 100 4750
204 11.0a 42202
25 14.0 3320
30 17.0 2430
35 19.0 1750
40 22.0 1210

aMaximum OFF setting must not exceed 20 F {11 C};
resistor value must be greater than 4220 ohms.

R7412F FREEZE PROTECTION
TEMPERATURE SELECTION

Freeze protection setting is adjusted by changing the
freeze protection plug-in resistor, R40 (see Fig. 8). The
R7412 freeze protection is factory-set at 37 F [3 C].

To change the setting to 37 F [3 C], simply remove
the freeze protection resistor and leave it open
circuited. For a setting of 42 F [6 C], install a 110
kilohm resistor using the resistor preparation indicated
in Fig. 9.- Use a 48.7 kilohm resistor to change the
freeze protection setting to 47 F [8 C}.

R7412F OVERTEMPERATURE SETTING
SELECTION '

Overtemperature protection setting may be adjusted
by changing the overtemperature protection resistors,
OT1 (R41)and OT2 (R26) (see Fig. 8). The R7412 over-
temperature limit is factory-set at 140 F [66 C].

To change the setting, refer to Table 2 to select the
resistors needed. See Fig. 9 to prepare resistor for in-
stallation. Remove the old overtemperature resistors and
insert the correct resistor in the proper position. Use 1/8
watt, 1 percent resistors, available locally.

60-2305-2



TABLE 2-OVERTEMPERATURE CONTROL

th;_ 'CHANGE CHANGE
Tempina. | RESISTOR | RESISTOR
OT1(R41) | OT2 (R26)
TURE
LIMIT OF: TO: TO:
F C ~ {OHMS) (QHMS)
140 | 60 11,800 174,000
145 | 63 16,900 113,000
150 |66 19,100 61,900
155 | 68 22,100 44,200
160 | 71 25,500 33,200
165 | 74 30,800 27,400
170 | 77 38,300 23,200
175 1 79 52,300 20,000
180 | 82 78,700 17,800
185 | 85 154,000 15,800
190 88 Open 14,300

ADJUSTING FUNCTIONS OF THE R7412F

Refer to Fig. 8 for the location of the components
which can be removed to change the function of the
"R7412F. .

The R7412F can be modified to provide freeze
protection through the internal relay, the auxiliary relay,
both the internal and the auxiliary relay, or neither.
Diodes CR9 and CRI11 control these types of freeze
protection, If both CR9 and CR11 remain in the con-
troller, the internal relay will be energized as well
as the auxiliary relay. Removing CR9 disables the
internal relay; clipping out CR11 disables the auxiliary
relay. When both CR9 and CR11 are taken out, the
freeze protection feature of the R7412F is completely
disabled.

Usually, CR9 or CR11 is removed to provide freeze
protection which is operated: by either the internal
relay or the auxiliary relay, but not both.

Also, the R7412F may be adjusted to give over-
temperature protection through the internal relay, the
auxiliary relay, both the internal and the auxiliary relay,
or neither. Diodes CR10 and CR12 control these types of
overtemperature protection. If both CR10 and CR12
remain in the controller, the internal relay will be de-
energized and the auxiliary relay will be energized.
Removing CR10 prevents the internal relay from locking
out the pump during overtemperature; clipping out
CR12 disables the auxiliary relay. If both CR10 and
CR12 are clipped out, the overtemperature protection
capabilities of the R7412F are completely disabled.

Normally, CR10 or CR12 is clipped out to give over-
temperature protection through the internal relay or
auxiliary relay, but not through both. :

In most cases the auxiliary relay is used for freeze
protection or overtemperature protection, but not both.
Therefore, CR11 or CR12 is usually removed when
mndifying the R7412F,

To convert the R7412F to models R74124, B, C, D,

_or E use Table 3.

TABLE 3-R7412F ADJUSTMENTS

" TOCONVERT |  cuip LEAVE
R7412F TO: oUT: IN:
A48 | cari. cra
R74128 gﬁlg'CR’1' CRO
R7412C b I
R7412D 22?5091" CR10
R7412E gg?;CR'O' .CR12

OPERATION AND CHECKOUT

OPERATION .

The controller relay contacts make when the differen-
tial temperature is greater than the ON setting and
breaks when the temperature difference is less than the
OFF setting.

CHECKOUT ,
Check control for proper operation as follows:;

1. Disconnect low temperature terminal, jumper low
temperature and common terminal. Relay should pull in.

'C-86

2. Remove jumper. Relay should drop out.

Observe system operation for one automatic cycle.
Make certain that system comes on and turns off in
response to the R7412 Differential Temperature Con-
troller. Check for proper operation of freeze and over-
temperature protection and of controlled equipment
such as circulators and valves.

Shorting out the high and common terminals will
simulate a freeze condition. .

Shorting out the common and low terminals will
simulate an overtemperature condition. .



OPTIONAL APPLICATIONS

In addition to the differential temperature control,

the R7412A can serve as a single function temperature
controller such as a high temperature limit or an
Aquastat. The R7412A is adapted to these functions by
changing the ON and OFF resistors and the sensor
connections. When changing functions, use 1/8 watt, 1
percent resistors, available locally.
" Use the following procedures to change the factory-
set differential temperature controller to a single
function temperature controller as indicated in
Figs. 10 and 11.

1. Remove cover. Remove the OFF resistor and re-
place with an 11,500 ohm resistor according to resistor
preparation shown in Fig. 9.

2. To adjust the temperature differential, remove
the ON resistor and select a resistor value according to
Table 1. Install the selected resistor.

3. To adjust the temperature setpoint, select a
resistor value according to the graph in Fig. 12.
Connect the selected setpoint resistor to the low
temperature and common terminals for make on
temperature rise control (Fig. 10). Connect to high and
common terminals for make on temperature fall.

4. Wire the sensor to the high temperature and com-
mon terminals for make on temperature rise; wire the
sensor to the low temperature and common terminals on
temperature fall.

5. Check the resistors for proper location and value. -

Replace the cover.

R7412A
LOW TEMPERATURE
TEMPERATURE E COMMON
SENSOR - j® Gh TEMPE
HIGH RATURE
 —— A
AL _”"
= —L1—p
—O (HOT)
11.500 OFF
OHMS 9 N.CI
O 3
O Wea?/k)
A i on l e
o -

POWLR SUPPLY. PROVIDE DISCONNECT MEANS AND OVERLOAD PROTEC-
TION AS REQUIRED.

FOR SENSOH CABLE RUNS OVER 100 FEET |30.5 m}, NO. 14 WIRE AND
GROUNDED METALLIC CONDUIT OR SHIELDED CABLE ARE RECOM-
MENDED 7O MINIMIZE RADIO FREQUtNCV PICKUP. GROUND THE
SHIELD AT THE CONTROL.

A SET POINI RESISTOK: SELECT FROM FIG. 12,

A TEMPERATURE DIFFERENTIAL SET POINT; SELECT FROM TABLE |,

ssane

TEMPERATURE

R7412A

SENSOR
oo

LOW TiI MPIRATURI

( I-‘_!]
AL N1

il
Ag ]

11.500
OHMS

S

COMMON

S,

HIGH HEMPENAYUHI

S
—O

OFF ‘
—O ;Eg 3
e S
—OON ,

A

r—-LZ——’

—Ll-—b
(11oT)

(N.C)

(N.O)

TECTION AS REQUIRED.

AT THE CONTROL.

A POWER SUPPLY. PROVIDE DISCONNECT MEANS AND OVERLOAD PRO-

A FOR SENSOR CABLE RUNS OVER 100 FEET |30.5 m|, NO. 14 WIRE AND
GROUNDED METALLIC CONDUIT OR SHIELDED CABLE ARE RECOM.
MENDED TO MINIMIZE RADIO FREQUENCY PICKUP. GROUND THE SHIELD

A SET POINT RESISTOR: SELECT FROM FIG. 12,

A TEMPERATURE DIFFERENTIAL SET POINT; SELECT FROM TABLE 1.

FIG. 10-SINGLE FUNCTION SET POINT CONTROL.
CONTROL MAKES ON TEMPERATURE
RISE TO SET POINT PLUSDIFFERENTIAL,
BREAKS ON TEMPERATURE FALL TOSET
POINT.

FIG. 11—SINGLE FUNCTION SET POINT CONTROL.
CONTROL MAKES ON TEMPERATURE
FALL TO SET POINT MINUS DIFFEREN-
TIAL, BREAKS ON TEP.‘IPERATURE RISE

TO SET POINT.

4500

) SENSOR T

T i
g 4000
z L
- i T ~d
(%)
Z
<
3500
A
g -
P> 4 REN
o
2 3000 g
& A an
"
2500 [
.50 [ 100 200 300
1-a6] 1-18) 138) 1931

EMPERATURE F [C}

['749)

FIG. 12—R7412A SINGLE FUNCTION TEMPERA-
TURE SET POINT. CHOOSE A RESISTANCE
ACCORDING TO THE DESIRED SET POINT.

HONEYWELL MINNEAPOLIS, MINN. 55408 INTERNATIONAL Sales Offices in all principal cities of the world. Manufacturing in

Australia, Canada, Finland, France, Germany, Japan, Mexico, Netherlands, Spain, Taiwan, United Kingdom, U.S.A.
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SPECIFICATIONS

MODELS (also refer to Table I):

T875A Temperature Controller — spdt switching
to make or break a circuit on a temperature change;
fast response models operate approximately seven
times faster than standard models.

T675B Low Limit Temperature Controller —
breaks a circuit on a temperature fall; must be man-
ually reset.

T678A Temperature Controller—two spdt switches
operate two independent circuits in sequence; fast
response models operate approxxmately seven times
faster than standard models.

TABLE I

MAX,
RANGE TEMP,

0to100F3/-15t0 35C[ 125 F
55to 175 F&/ 15to 75C|200 F

MODEL

NO. SWITCHING

T8T5A | 80t0180F / 30to B0C|200 F|  SPdt
160t0 260 F / T5t0125C| 280 F| .
T6T5Bb 30to 50 F 125 F spst
0to 100 F2/-15t0 35 C| 125 F
55t0 175 F3/ 15to 75 C| 200 F
T678A | 80to 180 F / 30to 80C|200 F| two spdt

160t0 260 F / 75t0125 C[ 280 F

aAvailable with fast response sensing element.
bTe75B scale is marked 30, 40, 50; set point is fac-
tory set and locked at 37 F

SWITCH DIFFERENTIALS:
T675A—fixed differential models—1 F (,6 C);
‘adjustable models—3 to 10 F (1.7 to 5.6 C);
. fast response models—3.6 to 12 F (2 to 6. 6
T675B—fixed 10 F (5.6 C).

T678A—fixed 3 F per switch with adjustable inter-
stage 3to 10 F (1.7 to 5.6 C);
models with 55 to 175 F scale—fixed 3.6 F (2 C)
per switch with adjustable interstage 3,6 to 12 F
- (2t0 6.6 C).

).

ELECTRICAL RATINGS:
T675A adjustable models and T678A:

120 v ac 240v ac
Full Load 8,0 5,1
Locked Rotor 48.0 30. 6

T675A nonadjustable models, 125 va at 120/208/
240v ac.
T675B 125 va at 240v ac pilot duty.

MAXIMUM AMBIENT OPERATING TEMPERATURE:
125 F,

NOTE: The maximum recommended ambient for the
T675B, when used for freeze-up protection, is
100 F. Anambientof 125 F lowers the switchbreak
point about 1.5 F.

BULB SIZE: 1/2 x 4-3/16 inches for 0 to 100 F
models; 1/2 x 3-9/16 inches for other scale ranges.

MAXIMUM BULB PRESSURE: 50 psig direct immer-
‘sion, :

CAPILLARY LENGTH AND MATERIAL:

-T675A, T678A standard response models—5 or 20 -
foot copper, or 20 foot Monel or stainless steel.

T675A, T6TBA fast response models—5 foot copper
with the sensing portion of element 1-1/2 inch dia, x
5 inches long (coiled 1/8 inch tubing). The coil may
be stretched to approximately 10 inches,

T675B—10 foot copper.

CAPILLARY HOLDER: Honeywell part 131524A in-

cluded with all fast response models, ,
{continued on page 3)

ORDERING INFORMATION

NUMBER, OR. .

SPECIFY—

1. MODEL NUMBER.

2. SCALE RANGE.

3. STANDARD OR FAST RESPONSE MODEL,

4. CAPILLARY LENGTH AND MATERIAL.

6. FIXED OR ADJUSTABLE DIFFERENTIAL ON T675A.
6. ACCESSORIES, |F DESIRED. - ,

WHEN ORDERING REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR COMPLETE ORDERING SPEC|FICATION

ORDER FROM-~ :
1. YOUR USUAL SOURCE, OR
2. HONEYWELL
© 1885 DOUGLAS DRIVE, NORTH
MINNEAPOLIS, MINNESOTA 55422
{IN CANADA—HONEYWELL CONTROLS LIMITED
740 ELLESMERE ROAD
SCARBOROUGH, ONTARIO}
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DIMENSIONS: See Fig. 1.

LISTING BODIES: Listed by Underwriters' Labora-
tories, Inc. '

ACCESSORIES:

1. Separable immersion wells; short necked, 1/2
inch NPT, copper-—order 112622AA. For additionalin-
formationonimmersion wells see Honeywell Tradeline
Catalog. .

2. Pressure fitting rated at 50 psi water or 15 psi
air—order 7617ABY. For additional information on
pressure fittings see Honeywell Tradeline Catalog.

3. Duct bulbholder 311266; also refer to Honeywell
Tradeline Catalog.

4, T-strap 105900 for strapping the bulb to a pipe.

5. Bag assembly 761TABZ with bracket for mount-
ing the controller to fan coil units.

6. Calibration wrench 801534.

7. Bag assembly 7T640HY with standoff bracket for
mounting the controller to an insulated duct,

8. Q615A weatherproof enclosure.

{
—_—

[

15 —~KNOCKOUT FOR 1/72.INCH
% CONDUIT (2)
I

~

f

-
o

17/32 DIA.(3)

=3l

1
e =+1-,13/8 DIA. (3)
r‘“'ﬂ':’—‘ﬁ".:'(j-

=<t

L
3‘___ 3 |u T oY
s v 1396

FIG. 1-DIMENSIONS (IN INCHES) OF T675 AND T678 CON-
TROLLERS.

INSTALLATION

- damage.

. - CAUTION
1, Disconnect power supply before making wiring connectlons to prevent electrical shock and equipment

2. Installer must be a tralned expex‘lenced servlceman. '
3. Always conduct a thorough checkout when installation is complete.

LOCATION AND MOUNTING

The controller may be installed in any convenient
position, Be sure to consider the length of the cap-
illary before mounting controller.

Install the sensing element where it is exposed to
the average temperature of the controlled medium,
T675A fast response models must use the capillary
holder furnished with the device., The sensing bulb
of standard models should be held in place with a bulb
holder, immersion well, or pressure fittings., (See
Figs. 2-4.) Sharp bends or kinks in the capillary
tubing affect the efficlency of the controller and must
be avoided. Excess capillary should be carefully
coiled and left directly beneath the controller,

NOTE: When pressure fittings are used in areas of
vibration such as pipe lines, the bulb must be ade--
quately supported.

FIG. 2—-BULB HOLDER FOR MOUNTING SENSING ELEMENT.
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\BULB RETAINING CLAMP IMMERSION WELL

: |

1354

CAPILLARY WELL SPUD

FIG. 3—IMMERSION WELL ASSEMBLY FOR MOUNTING SENS--
ING BULB.

SENSING

COMPOSITION
PACKING

(SLIT)\

SLOTTED WASHERS
ASSEMBLE IN PAIRS
THUS- l”] .
1353

t—PACKING NUT

FIG. 4—COMPRESSION FITTING FOR PRESSURE TIGHT
MOUNTING OF SENSING ELEMENT.
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WIRING

All wiring must comply with local electrical codes
and ordinances.

. CAUTION
Disconnect the power supply before proceeding
with wiring.

Two knockouts for 1/2 inch conduit are provided,
one at top and one at bottom of case., Follow the
wiring instructions furnished with the heatingor cool-

ing system. Fig. 5 shows the switching action,

RISE RISE

FALL FALL

COM Com * i
ON TEMPERATURE RISE, SWITCH ON RIGHT PROVIDES FIRST STEP
SWITCHING; SWITCH ON LEFT PROVIDES SECOND STEP SWITCHING.

FIG. 5-T678A SWITCHING ACTION. T675A IS SIMILAR BUT
HAS ONLY ONE SPDT SWITCH. T6758 HAS ONE SPST
SWITCH.

 OPERATION

T675A

As the temperature of the controlled medium falls
below the set point, less differential, the T675A
switches to make terminals R to B and energize a
normally closed solenoid valve to provide heat, In
cooling applications, the T675A makes terminal R to
W as the temperature rises above the set point and
energizes cooling equipment. Fig. 7 shows the
operation of the T675A.

TERMINAL SCREWS (3)

s . T675A DIFFERENTIAL ADJUSTMENT

FIG. 6—INTERNAL VIEW OF T675A SHOWING THE SWITCH
DIFFERENTIAL ADJUSTMENT WHEEL (APPLICABLE

MODELS).
SET POINT @~ R-W MAKES
ADJUSTABLERTC R-B BREAKS
|}
o SWITCH DIFFERENTIAL
] ADJUSTABLE 3.10 F
+— 4TO12F ONSS TO 175 F
= MODELS.
] .
ol o RWOREAKS
- : R-B MAKES
|~
/\ ALSO AVAILABLE WITH A FIXED DIFFERENTIAL,
rts APPROXIMATELY 1F.

FiG. 7-DIFFERENTIAL ADJUSTMENT RANGE OF T675A.

FREEZE-UP PROTECTION

When using the T675A (auto-redycling) for freeze-
up protection, the recommended set point is 38 F plus
the switch differential.

example: SET POINT 38 F, plus 1 F (fixed differen-
tial model) equals anactual set point of 39 F.

example: SET POINT 38 F, plus 3 F (adjustable dif-
ferential model) equals an actual set point
of 41 F, :

This ensures adequate safety factof for freeze-up
protection, R

NOTE: The T675B is a manual reset device and is
specifically designed for freeze-up protection,

T6758

Used as a low limit controller, the T675B interrupts
the operation of equipment if the temperature of the
controlled medium falls below a predetermined limit,
The device is reset manually after a rise in tempera-
ture of approximately 10 F. The operation of T675B
is shown graphically in Fig. 8.

=]
— MANUALLY RESET
nd TO MAKE CONTACTS
- RESET
- DIFFERENTIAL
- 0 F
SET POINT -
{ADJUSTABLE |~ CONTACTS BREAK
BUT SET AND ™ =
LOCKED AT }—
-

I7F) NOTE:
THE TEMPERATURE OF THE CONTROLLED "
MEDIUM MUST DRIFT UPWARDS THROUGH
RESET DIFFERENTIAL BEFORE SWITCH
CAN BE MANUALLY RESET.

Ca

1417

FIG. 8—DIFFERENTIAL ADJUSTMENT RANGE OF T6758B.
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T678A

When the temperature at the sensing bulb rises
above the setting of the controller, the switch on the
right completes a circuit between the R-W terminals
of that switch., Should the temperature continue to
rise through the preselected interstage differential of
the controller, the switch on the left will complete its
R-W circuit,

Conversely, on a temperature fall the switch on the
left provides first step switching, If the temperature
continues to fall, the switchon the right completes its
R-B circuit to provide sequencing of equipment.

Each T678 has a between-switch differential adjust-
ment. Make this adjustment by inserting a narrow
screwdriver into the rectangular hole in the chassis
(See Fig. 9) and pushing the star wheel, At its maxi-
mum position, interstage differential is 10 F. At
minimum position differential is 3 F. Adjust until
satisfactory operation is achieved.

T678 BETWEEN SWITCH
DIFFERENTIAL ADJUSTMENT 1418

FIG. 9—INTERNAL VIEW OF T678A SHOWING THE BETWEEN
SWITCH DIFFERENTIAL ADJUSTMENT.

The T678A Temperature Controller may be adjusted
to give an interstage differential of three to ten degrees
above the set point. The set point adjustment dial
determines the temperature at which the right switch
operates. The operation of the left switch is adjust-
able from three to ten degrees above that point of
operation. An illustration depicting the operation of
the T678A is shown in Fig. 10,

R-W MAKES
R-B BREAKS
LEFT SWITCH SWITCH DIFF..

R-W BREAKS

N\ INTERSTAGE
OIFFERENTIAL
3-10F

R-W MAKES
R-B BREAKS

SWITCH DIFF.
R-8 MAKES

R-W BREAKS

SET POINT
ADJUSTMENT

RIGHT SWITCH

NNNENNENNNDNDNDDNNN0ND)

o

OTE:

SWITCHES HAVE NOMINAL DIFFERENTIAL OF 3 ¢,
R-W CONTACTS OF RIGHT SWITCH MAKE AT SET
POINT ON A TEMPERATURE RISE.

ATHE INTERSTAGE DIFFERENTIAL IS THE DIFFER-
ENCE BETWEEN THE R-W MAKE OF THE RIGHT
SWITCH AND THE R-W MAKE OF THE LEFT SWITCH.

e

FIG. 10-DIFFERENTIAL ADJUSTMENT RANGE OF T678A.

CALIBRATION

All controllers are carefully tested and calibrated
at the factory under controlled conditions, If the con-
troller is not operating at a temperature correspond-
ing to the scale setting and differential setting, check
to see that the bulb senses theaverage temperature of
the medium controlled. If the temperature of the con-
trolled medium is changing rapidly the differential will
appear wider than its setting,

For calibration, an accurate temperature reading
of the controlled medium mustbe taken, Place an ac-
curate thermometer near the bulb of the controller,

or refer to a thermometer that has been installed as
"~ part of the system, If the bulb of the controller is in-
stalled in an inaccessible area, or if the controlled
medium is unstable, it should be removed and placed

in a controlled bath for accurate calibration,

T675A

These controllers are calibrated so that the dial
setting is the point at which the R-W switch contacts
make on a temperature rise, >Measure the tempera-

C-92

.ture at the bulb.

Rotate the dial counterclockwise
™\ from the top of the scale, simulating a temper »
ature rise, until the R-W switch contacts make. Note
the dial reading. If it differs from the set point, cal-
ibrate the dial as follows:

1. Determine the number of degrees difference
between the set point and the point at which the con-
tacts make. o

2. Remove the dial knob and slip the fingers of the
calibration wrench into the slots of the dial. Rotate
the dial until the fingers of the wrench drop intothe
slots of the calibration nut under the dial, Note the
dial indication at this point, Turn the dial and the
calibration nut upor downscale the number of degrees
that thc set point differs from the point at which the
contacts make (determined in step 1). For example,
move dial from 45 to 65 degrees for a 20 degree
change in calibration, '

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

60-2200 -1



T6758

These controllers are calibrated so that the dial
getting is the point at which the switch contacts break
~on a temperature fall, Measure the temperature at
the bulb. Rotate the dial clockwise /X from the
bottom of the scale to simulate a temperature fall un-
til the switch contacts break. Note the dial reading.

If it differs from the set point, follow the calibra-
tion procedure outlined for the T675A.

T678A

These controllers are calibrated so that the non-
adjustable (right hand) switch makes on a temperature

rise and the adjustable (left hand) switch makes 3 to
10 F higher. The point at which the nonadjustable
switch makes represents the dial setting, Rotate the
dial reading. Continue rotating the dial until the left
hand switch makes, The difference between the two
readings is the interstage differential. The left hand

switch must make at a lower reading than the right .

hand switch. Adjust the differential if necessary.
Changing the differential may change the calibration,

Measure the temperature at the bulb, Rotate the
dial counterclockwise »~ \ from the top of the scale
to simulate a temperature rise until the contacts of
the left hand switch make. Note the reading.

If it differs from the set point, follow the procedure
outlined for the T675A.

CHECKOUT:

o

Check thé operation of the controller by raising and
lowering the set point through the temperature range

of the air or liquid being controlled. Make sure that
controlled equipment operates as intended.

. HONEYWELL MINNEAPOLIS, MINN. 66408 INTERNATIONAL Sefes Offices in sff principel cities of the world. Manufscturing in Austreila, Canads, Finlend, France, Germany, Japen,

Mexico, Netherisnds, Spain, Teiwan, United Kingdom, U.S.A.
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Form Number

Residentiol Div.,

T991A Proportional Temperature Controllers
provide modulating control of water or air tem-
peratures in ducts, tanks, and similar applications.
Standard models have asensing bulb and capillary;
fast response models have a coiled sensing
element that operates at least four times faster
than standard controllers, depending upon oper-
ating conditions.

O All models compensate for effects of ambient
temperature on the case and tubing.

O Controls temperature of air or liquids.

a Sensing element capillary tubing allows remote
mounting of sensing element.

O Set point may be read and adjusted through

cover.

O Throttlingdial inside case adjusts proportioning
range.
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MODELS: T891A Temperature Controller—standard

or fast response,
ELECTRICAL RATING: 24 to 30v ac.

POTENTIOMETER RESISTANCE: 135 ohms'(2 80ohms
available as option on model with55 to 175 F range).

TEMPERATURE RANGES AND LIMITS:

Maximum Ambient|Maximum Operating

‘"Range Temperature for | Temperature for
Controller Bulb
0to 100 F 125 F
55 to 175 F* 200 F
80 to 180 F 125 F 200 F
160 to 260 F 280 F
-15t0 35C o 52 C
15to 75 C? : 93 ¢C
30to 80C s2¢ 93 C
75 to 125 C 138 C

3available in 20 ft x 7/64 O.D. averaging element
(copper)—senses temperature along length of element.

PROPORTIONING RANGE: Adjustable from approxi-
mately 3 to 30 degrees F (1.7 to 17 degrees C); set
point is always the center point of propartioning
range.

BULB PRESSURE RATING: 50 psi maximum for di-
rect immersion,

CAPILLARY LENGTH AND MATERIAL (544 inch
0.D.):
Copper: 5, 10, 20, or 24 feet,
Stainless steel 20 feet.

MOUNTING MEANS: Three holes in back of case for
furnished screws.

DIMENSIONS: See Fig. 1.
FINISH: Gray.

—KNOCKOUT FOR 1/2-INCH

% CONDUIT (2)
)
)___..
r ,——
3 |
He |idTe {

-
Sl
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'.‘;——(-

_.7+-

Al , HOIAL) ‘
” i

1349
ABULB LENGTH 1S3 9/16 IN, ON 55 TO 175 F AND
15 TO 75 C RANGE.

FIG. 1-APPROXIMATE DIMENS!ONS IN INCHES.

ACCESSORIES: ’

1. Separable immersion wells, to be screwed into
tank orboiler: 112622AA—1/2 1nchNPT or 112630AA
—3/4 inch NPT.

2. Pressure fitting 7617ABY—1/2 inch NPT, rated
at 50 psi water or 15 psi air pressure,

3. Duct Bulb Holder 107324A.

Duct Coil Holder 131324A.,

4, T-Strap 105900 for strapping bulb to a pipe.

5. Bracket assembly 7640HY (a standoff bracket
for mounting T991A to insulated duct).

6. Assembly T7640HX for mounting T991A with
averaging element when access into duct is- not
available,

7. Calibration wrench 801534.

8. Weatherproof enclosure Q615A,

OPTIONAL SPECIFICATIONS:

1. 280 ohm potentiometer on 55 to 175 F model.

2. Averaging element available on55to 175 F model
or 15 to 75 C model,

@RDERHNG HNF @RMATH@N

* NUMBER, OR. .

SPECIFY—-

1. MODEL NUMBER. L
' . 2.SCALE RANGE. )
-". 3,CAPILLARY LENGTH AND MATERIAL
- -4, OPTIONAL SPECIFICATIONS OR ACCESSORIES
" {F DESIRED.

" WHEN ORDERING REFER TO THE TRADELINE CATALOG OR PRICE SHEET FOR COMPLETE ORDERING SPECIFICATION

R r_ah

ORDER FROM-— S '

"1, YOUR USUAL SOURCE OR Z .

; 2. HONEYWELL. L

~-. 1885 DOUGLAS DRIVE NORTH .

- MINNEAPOLIS, MINNESOTA 65422

. (IN CANADA—HONEYWELL CONTROLS LIMITED

2 740 ELLESMERE ROAD ’
" SCARBOROUGH, ONTARIO)

S
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+ INSTALLATION

CAUTION: Disconnect power supply.
Installation should be made only by a qualified

serviceman. Follow instructions of system manu-
facturer, if available.
LOCATION

The T991A may be mounted in any convenient posi-

tion on a flat surface where the ambient temperature
does not exceed 125 F. When mounting on a hot or
cold surface, mount the case on a wood board or other
insulating material, The capillary tube provides for
remote mounting,” -

MOUNTING

. On replacement applications, mount the T991A in
place of old control if requirements under LOCATION
above, are met, Mount case according to instruc-
tions below, Use old sensing bulb hole, bulb holder,
~ immersion well, or compression fitting if these are
suitable; otherwise, follow the instructions below for
new applications.

MOUNT THE CONTROLLER CASE:

1. Remove cover., Using the case as a template,
mark three screw hole locations on mounting surface,
then punch ur drill holes,

.2. FastenT991A securely to mounting surface with
the furnished mounting screws.

TO INSTALL SENSING BULB IN AIR DUCT:

Locate the sensing bulb where duct air of average
temperature can circulate freely around it. Avoid
mounting the bulb close to hot pipes, cooling coils,

and other places where air temperatures are not -

representative.
To support the bulb in the duct, use bulb holder
accessory (see Fig. 2).

FIG. 2-BULB HOLDER.

1. Drill a 3/4 inch hole in the duct wall to admit
the sensing bulb and holder.
2. Using the holder as a template, mark and drill
. holes for bulb holder mounting Screws.

1078

F1G. 3—SHORTENING THE BULB HOLDER.

C-96

3. Break off bulb holder to desired length, as
shown in Fig. 3, NOTE: Holder should be long
enough to hold sensing bulb in freely circulating air,
away from duct wall, Neatly coil any excess capillary
tubing at controller case or at bulb holder.

CAPILLARY

BE SURE THIS TUBE I$
UNDER BULB HOLOER, AS SHOWN

1013

e sarr—ed
FI1G. 4—INSERTING CAPILLARY TUBING IN HOLDER,

4. Place capﬂlary tubing in bulb holder channel,
and pinch top edges of holder together at each seg-
ment, as shown in Fig, 4.

SCREW HOLES IN
DUCT WALL

CONTROLLED
AREA

- the standard model,

FIG. 5—INSERTION INTO DUCT.

5. Insert bulb and holder into controlled area
through hole prepared in Step 1 (Fig. 5).

FIG. 6—-FASTENING HOLDER TO DUCT WALL. )
6. Fasten bulb holder to duct wall with screws
furnished, as shown in Fig. 6.

TO INSTALL A FAST RESPONSE MODEL:

Use duct holder assembly for the sensing coil.
Drill a 1-5/8 inch hole in the duct wall to receive the
whole coil, and then use the mounting procedure for
WARNING: Do not stretch the
coil more than eight inches on the holder,

60-2196
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TO INSTALL SENSING BULB IN TANK OR BOILER:

The bulb may be inserted directly into a tank or
boiler tapping by means of a pressure fitting (see
ACCESSORIES), or the bulb may be inserted into an
immersionwell that is screwed into the tank or boiler
(see ACCESSORIES).

To install pressure fitting:

SENSING

COMPOSITION
PACKING

(SLIT)-\

SLOTTED WASHERS
ASSEMBLE IN PAIRS
THUS- I”]
1353

LPAGKING NLT

FIG. 7-PRESSURE FITTING ASSEMBLY.

1. Drain system, and screw boiler plug into prop-
erly )sized and threaded boiler or pipe tapping (1/2-14
NPT).

2. Place packing nut on T991A capillary tube.

3. Slide sensing bulb completely through boiler
plug.

4, Placecompositiondisc and thefour éibtted brass
washers on tubing in the order shown in Fig. 7.

5. Slide the assembly into the boiler plug, and
tighten the packing nut.

6. Refill the system and check for leaks, Neatly
coil excess capillary tubing at T991A case.

QULB RETAINING CLAMP IMMERSION WELL

Rl r:

T

1354

CAPILLARY WELL SPUD

FIG, 8—IMMERSION WELL ASSEMBLY.

To install immersion well:

1, Drain system. Screw the well into properly
sized and threaded boiler tapping or pipe fitting.

2. Refill the system and check for leaks. .

3. Insert sensing bulb into well until it bottoms,

4. Fit bulb retaining clamp over immersion well
flange and capillary tubing, and tighten screw, as
shown in Fig. 8.

Coil excess capillary tubing at T991A case,

WIRING

All wiring must comply with local codes.

Two knockouts are provided at top and bottom of
case for 1/2 inch conduit. Follow any wiring instruc-
tions furnished with heating or cooling system. In
replacement applications, make certain the T991A
18 wired in the system to operate the same wayas old
control, Fig. 9 shows typical wiring. -

24 VOLT, 3.WIRE
T991A MOTOR, VALVE, RELAY

-®

®

®

o A
A A'A'i
]

D)

1388

FIG. 9-TYPICAL HOOKUP.

ADJUSTMENTS AND CHECKOUT _

TEMPERATURE SETTING: Turn knob on front of
case until pointer indicates desired set point temper-
ature, This is the center point of the proportional
range,

@————eSET POINT ADJUSTMENT KNOB

PROPORTIONING RANGE
ADJUSTMENT WHEEL

FIG. 10-PROPORTIONING RANGE ADJUSTMENT,

RANGE ADJUSTMENT: The T991A may be adjusted
to vary the temperature range within which propor-
tional action is desired. With cover off, turn adjust-
ment wheel until pointer indicates desired range.

Example: If the temperature of the controlled
medium is to be maintained at 130 F, and propor-
tional action from 125 F to 135 F (a range of 10 de-
grees) is desired-—turn the temperature set point
indicator to 130 F and the proportional range adjust-
ment wheel to 10, -

CHECKOUT

After mounting and wiring have been completed, let
the controlled equipment operate until system tem-
perature stabilizes (from 1 to 3 hours), Observe the
motor action to see if it stabilizes, If the motor shaft
constantly moves back and forth, widen the T991A
proportional range (about five degrees at a time) until
the system is stable,

INTERNATIONAL Sates Otfices i all principul cities r;l the world.
PR H o N EYW E LL Manufuc turing i Aintealia, Caneda, Filand, Prance, Germany, Jupan,
MINNEAPOLIS MINN 65408 Mexicn, Netherlunds. Spain, Tuiwun, United Kingdom  U.S.A.
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Honeywell

‘THE C773 IS A PLATINUM FILM SENSOR"
WHICH HAS A POSITIVE TEMPERATURE
COEFFICIENT. ON A RISE IN AMBIENT
TEMPERATURE THE RESISTANCE OF
THE SENSOR INCREASES. - - .

c FIs S0 (S ST R T
XV - L NERY VIIRTEY 4

O C773A contains a single sensor for storage
tank or solar collector mounting.

0 C773B contains a double sensor for storage .
tank or solar collector applications. (= vaa TIPS

0 C773C contains a single sensor with a flat- ’ :
tened end and mounting hole for easy solar
collector installation.

;-".il"' P (L (YR =1
. ) ,:}uﬂ“js.’-m.::n.“d'-‘ P L el
{1 C773D contains a double sensor with a : : .

. flattened end and mounting hole for easy
" solar collector installation.

O Available with a medium or high’' ambient
temperature range (specify when ordering).

O Immersion well and remote sensor wiring
compartment available separately.

R.L. -
10-77 {.03)
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SPECIFICATIONS

L)

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

TRADELINE MODELS AVAILABLE:

C773A Temperature Sensor. Single sensor mounts in
storage tank using immersion well or on collector
with mounting clip.

C773B Temperature Sensor. Double sensor mounts

DIMENSIONS: See Figs. 2 and 3.
ACCESSORIES:
Immersion Well-for mounting sensor in storage
tank. See Table 1 and Fig. 1.
Remote Sensor Wiring Compartment—for wiring

in storage tank using immersion well or or col-
lector with mounting clip.
C773C Temperature Sensor. Single sensor has flat-

. F SENSOR
tened end with mounting hole for collector WIRES
installation, - \

C773D Temperature Sensor. Double sensor has

flattened end with mounting hole for collector o ———rerrrrrrrerr—) (PSS TERELY
installation, . ) W

LEADWIRE: = H
C773A,C~two black 18 inch [457.2 mm], No. 22, LENGTH —f
NEC Class 1.
C773B,D-two black, two white, 18 inch [457.2
mm], No. 22 stranded, NEC Class 1.
TEMPERATURE RANGE: Minus 50 to plus 450 F
[minus 46 to plus 232 C]).

storage tank sensor, Part No. 111892F.

TANK

SPUD - WALL
\ TANK

MSENSOR L, WELL

IMMERSION '
LENGTH |

CLAMF‘I

INCLUDES TUBE CLAMP NO.
121371 FOR 1/2 OR 3/4 NPT, 298

FIG. 1-TANK SENSOR INSERTED IN IMMERSION
WELL.

TABLE 1-IMMERSION WELL TABLE

IMMERSION INSULATION SELECT WELL MATERIAL AND
LENGTH LENGTH ORDER NUMBER BELOW
=5 e = = COPPER STAINLESS STEEL

1/2 NPT 3/4 NPT 1/2 NPT 3/4 NPT

3-3/8 85.7 1-1/2 38.1 121731A 1213718 121371E 121371F

3-3/8 85.7 1-1/2 38.1 — 121371Ka - -

3-3/8 85.7 3 76.2 121371L 121371M - —

3-3/8 85.7 4 101.6 122554A3 122555Aa - -

5-3/8 136.5 4 101.6 12255482 12255582 - -

6 152.4 1-1/4 31.8 11262088 - - -

aHas plastic sleeve on insertion well. continued on page 3

S ORDERING INFORMATION |

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.
2. Accessories (immersion well remote sensor wiring compartment).

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 PHONF. DIRECTORY).

2. RESIDENTIAL DIVISION CUSTOMER SERVICE
HONEYWELL INC., 1885 DOUGLAS DRIVE NORTH
MINNEAPOLIS, MINNESOTA 55422 (612) 642-7500

(IN CANADA—-HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2V9)
INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD.
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~— 2.5 166.7) ———————| |8IN. [457.2 mm|
BLACK

J LEADWIRES
L, A
§ 1951 DIA.

& 18 1IN [457.2 mm] WHITE LEADWIRES ON C7/38 ONLY.

sane

18 IN. [457.2 mmn| BLACK LEADWIRES

i l‘% (108) i /
Tgs' [14.3] _Cl)_ r%u

| ~

boel =3

NS L (N
L# 1l |

A 18 IN. [457.2 mm] WHITE LEADWIRES IN THE C773D ONLY.

FIG. 2-C773A,B DIMENSIONS IN INCHES [MIL-
METRES IN BRACKETS].

FIG. 3—C773C,D DIMENSIONS IN INCHES [MIL-
METRES IN BRACKETS].

INSTALLATION

AUTI

1. Installer must be trained and experienced.

2. Disconnect power supply before connecting
wiring to prevent electrical shock or equipment
damage.

3. Always conduct a thorough checkout as outlined
in the instructions with the primary control
when installation is complete.

LOCATION

Follow the system manufacturer's recommendations
for the best location of the sensor. Each sensor should
be located so that it experiences the most useful tem-
perature for proper system operation.

MOUNTING SENSOR

Mount C773A,B as a storage tank sensor using.an
immersion well as follows:

1. Drain system fluid to a point below the sensor
fitting.

2. Screw the well into the threaded fitting. Use an
approved pipe dope or Teflon tape to seal the threads.

3. Refill system and check for leaks.

4. Insert the sensor probe into the immersion well
until it bottoms. See Fig. 1.

5, Attach retainer clamp over groove on well spud.
Fit wires in clamp groove and lightly tighten screw. Do
not overtighten,

Install C773A,B as a collector sensor using the mount-
ing clip provided and No. 8 screw. Mount C773C,D asa
collector sensor using the flattened end with mounting
hole and a No. 8 or 10 screw.

Temperatures in excess of 450 F [232 C] will damage
the sensor. Shield the sensor against possible overtem-
perature conditions prior to system operation. Do not
mount collector sensor to collector fluid channels.

WIRING

| wARNme [T

\

1. Shield the sensor against possible overtem-
perature conditions prior to system operation.

2. On unglazed collectors mount the sensor with
leadwires down to keep sensor from accumu-
lating water.

3. Wire additions to the leadwires must be capable
of withstanding a temperature of 450 F [232 C].

All wiring must comply with applicable codes and
ordinances. The C773 can be used for numerous appli-
cations in solar energy systems. Fig. 4 shows the sensors
wired to an R7412 Differential Temperature Controller.

R7412 DIFFERENTIAL

c173 TEMPERATURE CONTROLLER
STORAGE A= |

SENSOR S
e - ) Lo ek
Ve e e WY }Z‘:® COMMON
® HIGH TEMP

e ———— ;
c173
COLLECTOR
SENSOR A

FOR SENSOR CABLE RUNS OVER 100 FEET [30.5 m], NO. 14 WIRE AND
GROUNDED METALLIC CONDUIT OK TWO CONDUCTOR SHIELDED
CABLE ARE RECOMMENDED TO MINIMIZE RADIO FREQUENCY PICKUP,

GROUND THE SHIELD OR CONDUIT AT THE CONTROL.
.o

FIG. 4-WIRING C773 TO R7412 DIFFERENTIAL
TEMPERATURE CONTROLLER.

60-2330~-1
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the two black leadwires belong to one sensor and the
two white leadwires belong to the other sensor.

If the amount of sensor cable used exceeds 100 feet
[30.5 m], use No. 14 wire and grounded metallic con-
duit or two conductor shielded cable. Connect the shield
or conduit to ground at the controller. Grounded metallic

alent) minimizes possible radio frequency signal inter-
ference.

Remote Sensor Wiring Compartment (Part No.
111892F) is available for tank sensor wiring (see
Accessories).

OPERATION

The C773 is a platinum film sensor packaged in a cop-
per capsule. The sensor has a positive temperature coef-
ficient; on a rise in ambient temperature the resistance
of the sensor increases (Fig. 5).

CHECKOUT

Make certain that each sensor is securely mounted.
When observing the system in operation, check that the
sensors are correctly located. Each. sensor should be
located so that it experiences the most useful tempera-
ture for proper system operation.

To determine the temperature which the sensor is
experiencing, use a- high resistance ohmmeter (20,000
ohm/volt or greater) to measure the resistance of the
sensor. This measurement may be converted to a tem-
perature reading using Fig. 5. Check a variety of tempera-
ture locations to insure that the sensor reading is pro-
viding the most accurate temperature for proper system
operation. &

If the sensors are not providing correct temperature
readings because of location, change the location and
mount properly.

OPERATION AND CHECKOUT

4500
w TT R
3 rrl- e e -
T 4
© 4000
z A I B 8 e 1 B
- - 1 £ P ! v
z 1= —t— -t »’/ 4
< U g ol I I g
5 3500 '
S LA T Gl
= 1A EN LT L T 4+
e T Ll
2 - ¥ P T
£ 3000
& ’a E D iy
2500 i
.50 [ 100 200 300
1-46] [-18) 138) 193] [149]
SENSOR TEMPERATURE e

FIG. 5-CONVERTING SENSOR RESISTANCE INTO
DEGREES F [C].

HONEYWELL MINNEAPOLIS, MINN. 55408 INTERNATIONAL Sales Offices in all principal cities of the world. Manufacturing in
Australia, Canada, Finland, France, Germany, Japan, Mexico, Netherlands, Spain, Taiwan, United Kingdom, U.S.A.

PRINTED IN U.S.A.
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cLEGU RO
TEMPERATURE
MONITORING

[ eaeniils Vadl v b e d A s

ST=H3 [LUSOR
FOR WATLR TLMP

[ B poris (sboSrmslt

USE A MINIMUM OF 3 FEET

) OF GREENFIELD - . |
e
\ i 1
LA M"_((_l((({ /)
A0 -J,.\L
s,
i . {V: &
Y
KA
'\\/
Vs
MALE PIPE
TERMINATE IN HAMDIBOX
2 7/8" MOUNTED AWAY FROM
INSERTION PIPE AT A POINT FREE
LENTH * FROM POSSIBLE CONDENSATION

MODEL ST-W3
IMMERSION SENSOR

sl

APPLICATION: LIDICALI'ION OF WATLR TLEMPLRATURL

DLSCRIPTION: Precision lligh Resistance Thermistor in a brass
and copper immersion well with greenfield connector
and 7' wire lcads.

HOUN'T'ING: ifount in pipe as shown on job control diagrams, Tor

smaller than 3" locate at a tee or elbow.

PreCon Corporation - 946 Rayner St., Memphis,Tenn. 38114

0=109



WIRING:

Apply no voltage to the sensor. If line voltage is accidentally
applied, replace the unit as its accuracy will have been
destroyed. This high resistance electronic elcment requires
solder or crimp type butt splice connections for reliable long
term operation. Do not make connections closer than 3' to the
sensing well. Connections must be made in a box mounted as far
as possible from chilled water lines. Any condensation at the
point of the splice may cause erroneous (high) readings.

Wire Size Maximum Run
%18 3000 Ft.
%16 4750 Ft.
%14 7550 Ft.

CHART NO 1

Chart 1 shows mininum wire size for the run back to the indicating
meter. USE SUALLLST SIZE STRAKNDED WIRE PLRMITTED BY THE CHART.
Wiring is class 1I.

Sensor wiring can be run in the same conduit as other low power
control wiring. Do not run sensor wiring with power wiring.
For most applications 418 2 conductor rip cord is ideal for
sensor wiring. Make ficld connections according to the job
wiring diagrams,

ST-W3 SPECIPICATIONS

RENCE L i i is s o € s a s sidins oy SNSR£n 24000
MAXIMUM SAFE TLHPERATURE: ..... 300°P

ACCDRALY: T iss s bunissssnnsoie i BE360P uin ke 160°F
1 ,52F° above 160°F

STABILITY:® +vevevevnnsnoceeessss Typical ¥, 1PO
Maximum *,2F°

REFERLNCLE RLSISTANCL: PR SO s, [ 60°F

WARRBUTY: ~ vesvh o dbnses « sawaswis Fhve Years Against Drift or
Failure

* Based on a scven year study by the National Bureau of Standards.
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PHOTOVOLTAIC PYRANOMETER
and
STRIP. CHART RECORDER

RS1002
and

RE10DY

RS1008

The RS1008 operates on the principle that the
“short circuit'’ voltage output of the silicon cell is
directly proportional to the radiant input. This
principle permits construction of an inexpensive
but accurate instrument to measure solar radiation.

The RS1008 is temperature-compensated. The
sealed space under the glass dome is connected to
a rechargeable desiccant reservoir to ensure dry air
conditions. The RS1008 may be conveniently
mounted on a photographic-type tripod or on a

standard 1/4-20 bolt. It may be leveled with the

spring-loaded adjusting screws.

Specifications:

a) Instantaneous response

b) Output approximately 100MV at 100 Btu/ft2-hr
solar input

¢) Cosine response essentially identical to thermopile
pyranometers

d) Temperature compensated to maintain pyranometer
within -2.2% at 0°C (datum point = 30°C) and
+0.8% at 60°C (datum point = 30°C)

e) Accuracy within 5% of daily integrated value of
Class 1 instrumentation.

f) Calibration constant and
with each instrument

g) Weight: Approximately 1 Ib.

h) Size: 5'* diameter x 4" high

instructions provided
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RS1009

The instrument is designed to provide a historical
record of the output of the RS1008 photovoltaic
pyranometer. The unit can be calibrated in Btu/ft<-hr,
W/M<, Langleys, or other engineering units.

The high output of the silicon cell pyranometer
permits direct connection to the recorder without
an amplifier. Each recorder is calibrated individually
with the pyranometer which accompanies it.
Specifications:

a) Writing speed: 1 strike/2 seconds

b) Chart speed. inch/hr

c) Duration of roll: 1 month

d) Accuracy: * 4% of full scale

e) Input power: 120 VAC

f) Weight: Approximately 3 Ibs.

g) Size: 5% deep x 44" high x 3%"" wide

A full set of wiring instructions and recorder
operations is provided with each unit.

NOTE: The RS1008 (photovoltaic pyranometer) and
the RS1009 (strip chart recorder) can be purchased
either as a package or separately.
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3 ' CONTROL SEQUENCE

COLLECTOR LOOP CONTROL: The collector pump F-3A (or P-33) shall be started whenever the solar insolation
at collectors exceeds 50 BTU per square foot per hour, Pump is to run 30 minutes adjustable after heing
de-energized by thermopile pyranomecer. -'alves V-1 and V-2 will open to fill Tank Zo. 1 whenever ctemp-
erature in Tank Yo. 1 is below 200 degrees F. %“hen Tank No. 1 is above 200 degrees F., -1 and 7-2 will
open to the coldest tank. When temperature of water from collectors exceeds 235 degrees F., valve V-5 .
will modulate to pass water to heat purge air handling unit to maintain a4 .aaximum of 235 degrees F, “hen
outside air temperature is below 35 degrees F., pump P-3A (or P-3B) will atart and run for thirty minutes
everv four hours. Valve V-6 and ‘-7 will open to flush and drain the collector loop in case of building
power failure after ten minutes time-delay from time of power failure and with either an outdoor tempera-
ture below 35 degrees F. or solar insolation above 50 BTU per square foot per hour. Provide backup out-
door thermostat. ;

Valves \'oJ and V-4 will always be open to highest temperature

S2ACE AND PROCESS HEATTING LOOP CONTROL:
tank.

Space Heating - Pump P-1 will start whenever highest temperature tank is above 110 degrees F. and ocutside
air temperature is below 30 degrees T. :pace thermostats, with ou-off-auto subbase will cycle eaca M

fan co maintain 62 degrees F. ZIxisting thermoscats for gas Ui's will Le set at maximum of 50 degrees F.

Process ‘leating - Process 2ump P-2 will start whenever any heat exchanger valve opens. When bortle washer
compartment “o. 1 (or 4) is below 120 degrees F. and the highest temperature tank is above 130 degrees F.,
its heat exchanger valve will open and the “vans feater Pump will operate until the compartment tempera-
ture reaches 125 degrees F. If compartment temperature drops below 115 degrees 7. and the highest temp-
erature tank is below 160 degrees F., the gas burner will be energized unril the compartment temperature
reaches 118 degrees ©. Botrle Washer Compartment o. 2 tor 3} - when temperature is below 160 degrees &.
and the highest temperature rank is adbove 170 degrees P., its heat excranger valve will open and the

Svang Heater Pump will operate until the compartment temperature reaches 165 degrees ~. Tf comparrment
temperature drops helow 155 degrees F. and the highest temperature tank is “elow 190 degrees r., the gas

burner _wlll be energized unril the compagtment temperature reaches 138 degrees -,

COLLECTCR LOCP FREZTE PROTECTILX: When outside iir temperature is
rng 1nd valve V-7 is positidacd for full flow around storage tank ‘o. 2 anl {into suction of s:stam pusp.
Jalve -l 1s positiosed to full tlow from cank T-1. A5 recurn water :rops to 5097, valve rodul.ites
to allow wvater from cauk .0. 1 to mix witlu return water to maintain 5097 minimum temperatura. Juring iay
cycle ‘outaide air. insolation ibove 50 BTU/Sq. Ft.) the system reverts to segieace as .escribed above.

helow 597, svstem pump F~3 (or #-3A)
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