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NOTICE

This report was prepared to document work sponsored by the
United States Government. Neither the Unitad States nor its
agents the United States: Dapartment of Energy, the United
States Natlonal aeronautics and Space. Administration, nor any
federal employees, nor any of their contractors, subcoutractors
or their employees, make any warranty, express. or implied, or
assume any legal llability or resnmonsibility for the accuracy,
completeness, or usefulness of any information, apparatus,
product or process diselosed, or represent that its usa would
not infringe privately ovmed rights..
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SYSTEM OPERATTION & MAINTENANCE

GENERAL

This is an air type solar system designed for heating during
the winter and is very simple to operate. Basically the system
is completély automatic and will function without further ad-
justment when the control switch is in the "Winter Mode" and
the manual override switch is in the automatic position., NQTE:
This siwtch must be left in the automatic position and should
only be changed-by an authorized serviceman. Upon conclusioﬁ
of the heating season, the control switch is placed in the
Summer Mode which activates the attic fan and ventilates the
collector and attic., NOTE: The soffit venp; located above

the front door must bhe opened in this Mode to insure adequate
ventilation. If the vent mode is not operating properly, an
alarm has been provided which guards against inadequate
ventilation and warns the occupant of this fact. A local
serviceman should fthen be called to rectify said problenm.

A third switch has been provided to manually turn off the

attic fan during overcast days or night time and is c¢learly ’
marked as such. There is also a system On-0ff switech which
controls the power to the entire system and is provided for

servicing the system.

The moving parts consist of Fans No. 1, No. 2, the attic fan,
dampers and damper motors 1 - 5. DNormally the only reason why

the system will not operate will be be cause of the lack of



electricity caused by a burned out fuse, or because the driving
belts have parted or slipped. These two faults can easily and

quickly be determined.

If the system does not shift to tbe proper ppera?ing mode it
may be because of lack of power to the damper control systems
and this should be checked. (See damper maintenance section).
Failure of sensors or jamming of operating motors or solenoids
may make the dampers and the control system inoperative and
the serviceman should be called. (see list of authorized

servicemen).



B. FILTERS

Fan No. 2 is equipped with a staﬂdard fiberglass air filter
’which should be routinely checked and replaced when dirty.

(see M-U4 of working drawings for filter placement). This

will normally be about once each month. Naturzlly, the air
f}lters on‘the conventional unit should be checked and replaced,
as per usual operation. Large‘mesh screening filéers will be
installed on the inlet and outlet to 'the rock storage pit and
these should be checked occasionally to remove any insects or

other material which may have accumulated.

C. COLLECTORS

The collectors should be self cleaning if there is normal rain-
fall. However, during extended dry periods it may be necessary
to hose down the tops to remove accumulated dust. 1In all events,
the local serviceman should ‘check collector cleanliness at least
once per month to ensure efficient operation. Perioéic checks
for water leaks evidenced by obvious rusting and caused by
Tedlar damage should be conducted. New Tedlar should be ordered
(see collector manufacturer) and rusted areas properly cleaned
and repainted. Other than this, there is very little that

should go wrong with.the collector, although an annual inspection
by the local serviceman is.advisable to see if anything inordinate

has happened.



DUCTS

Ducts should be checked for air leaks, cracks, or separations.
Duct insulation should also be checked and repaired or replaced

as necessary.

SITE DATA ACQUISITION

The Site Data Acquisition system should not be touched in any

way. This has nothing to do with the actual operation of the
SEECQ heating system but merely consists of a series of tempe-
rature and flow sensors which collect and transmit data to a
general computer processing and recording point by a private
telephone line which is connected Lo the transmitter in the

house.,

Maintenance to dampers, damper motors, fans and the control
panel is explained in detail in the following pages. Control
diaérams showing the various operating modés are also pro&ided
as well as a list of servicemen to contact in the event any

complications should develop.



ATTIC FAN
36" VERTICAL BELT-DRIVE POULTRY FAN

AMCA Certified Air Delivaries. 1/2 HP, Ball Bearing, TE Motor Included
Shipping Crate Can Serve as Instaflation Frame. Shipped Completely Assembled
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1% 4an by used as 3 mounting frame. .
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[rearane 2 Completely assembled 367 belt-drive ex-

" CERNARE o) haust fan with certified air delivery U.

SHIFPING CRATE RATINGS . . censed Dby AMCA, Stupped 1n a wood
s

crate which is specially designed for
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i fast, easy installaticn in farme buldmgs,
such as poultry and livestock houses, as
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{ shéwn wm llustration at left. Can be

| easily removed from crate for installa.

) tiwonn in facltortes, warchouses, green-
houses, laundrtes, ete. Rurged construe.
tion throughout. Deep-drawn venturi

frame has heavy.gauge tubular suppoerts for vibration.

free performance, Balaaved six-wing fan blade 15 em-

43 w0 T hassed for strength and rigmidity. Seif-aligning, saaled,
= Do ball bearing pulow blocks. Fan has 1/2 HP, 1725 RPM,

13 FLOW 1157230V, 60 Hz, ltotally enclosed, ball bearing, split
phase, Dayton meotor Wwith automatic reset therma!l

38 protection, Cast-iron drive sheaves with belt installed.

Sturdy motor base has slotted holes to allow proper
belt adjustment when necessary. Ventun frame Is gray
enamel, blade is red Srush Shpg wrt. 105 Ibs. .
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. N Dayton Electric Mfg. Co. certlfies that the fan shown
j / here 15 licelx;lsedd to betartthe AdMCA seal 'ghe ratings
FRAME WALL OPENINGS given are based on tesls made 1n accordange wnth
AMCA Standard 210 and comply with the requirements

WITH 2:6 MATERIAL of the AMCA Cerlified Ratings Program. 1

No. 3C270 Fan. Retail $231 20, Each......... . . $138.4%
CERTIFIED CFM LICENSED BY AMCA(™) 1

0.0 0.05" 8107 oi5* 0157 020" 0.2 Fan Maz,
i SP 1 SP 59 5P sP RFM) BHPIH)
11,300 10,750 10,200 9900 9500 8750 7730 510 0.53
(%) For faz without ducta. (1} Does not includa drive loaves, ) ’S
<oty
ORIGINAL 22 50
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MAINTENANCE
MOTOR - CHECK WIRING FOR SECURE CONNECTIONS. OILING
IS NOT REQUIRED AS THIS MOTOR HAS SEALED

BEARINGS. :
PULLEY~ CHECK PULLEYS FOR SECURE FIT AND ALIGNMENT.
BELT - CHECK BELT FOR WEAR AND REPLACE AS NECESSARY.

ADJUST BELT TENSION MAKING SURE ALL MOTOR

MOUNTING BOLTS ARE SECURE UPON COMPLETION

OF MAINTENANCE INSPECTION.

FAN ,
HOUSING-CHECK HOUSING FOR SECURE WALL ATTACHMENT.
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F-2 FAN MOTOR

'i/§ 1'0_’3_/4 HP FURNACE & BELT-DRIVE BLOWER MOTORS

1725 RPM, 115V, Split Phase Type. Avto,. Thermal Protection
Low MNoise, Reducwed Starting Torgue. £0°C Rise, Continuous Duty .

Built for quiet, dependable service on

52 4 71 warm air furnaces, belt-driven fans and
. blowers, air coonditioners, air coolers,

1/8 BP and wherever a motor having a low noise
lavel, reduced starting torgue and low
starting current 15 required Low starting current reduces light
ficker. Dy namucally balanced rotor assembly and resiient mount-
ing reduce vibration and eleetrical nowses.” Starting wmdi.neﬁ de-
signed to bring load to speed at a uniform rate. 1725 RPM, 50 Hz,
40-C rise, continuous duty. Automaticreset thermal protection.
All angle mounting sleeve beannﬁs. Rotation easlly reversed by
clectneal reconnectien, Gray fmsh Recogmzed by UL under the

t w _ . NEMAJ4EFrame Motor Compenent Recogmution Program.
Fulil
NEMA  Lload Wating-

Vaity Beare Mount- Theemal Frams  Amps houss Stock Shpp,

HP RPM G0H:r Ings  Ing  Prot (Swss.'®) @& 115V Style Mo, No. Ratall Each WL
1/8 1725 115 Slv Reml Auto 48t 2.4 316P503° 6K0O9 $3607 $24.71 13
i/6 1725 1us Slv _Reml Auto 48 4.0 316P8241 5K215 3582  24.80 12
1/& 1725 115 Sty Reml Auto 481 51 J18P756 5K216 2965  26.71 4
1725 115 Slv  Reml Auto 48/58* 51 317P103 6K463 3965 26.71 13
- 1725 115 Slv  Reail Auto 58 531 317P002 6KI05 3965 2671 14
+1/3 1725 115 Slv  Reml Auto 48f 59  316Pi59 5K257 4602  31.01 14
1725 115 Siv  Hesil Auto 48/56® 59 317P104 6K362 4602 31.01 18
1725 115 Slv  Reall Autc 58 59 317P003 6K106 4602 31.01 15
1/2 1725 115 Slv Reml Aute 56 7.2 317P004 6K104 6443 43.41 18
B/4 1726 115/230 Slv Reail Autc &6 11,0 312P8%9 GK269 8108 58.67 29

" Ngu. K463, 6E362 have NEMA 48 frame body mounted on NEMA: 56 frame cradls bass, have 347 long,

) ountfng base has 48 and 56 frame mounting holes. Moter

shaft and are supplied with 34* split steel shaft bushin  besght 3 e 1 14 dia. shaf Slied
ah.;;t eght 3; 14° long, ia. t, suppli

with 34" split sleal shaft bushing.

MAINTENANCE

MOTOR - CHECK WIRING FOR SECURE CONNECTIONS.QILING

IS NOT REQUIRED AS THIS MOTOR HAS SEALED

BEARINGS.

PULLEY -CHECK PULLEY FOR SECURE FIT AND ALIGNMENT

BELT

- CHECK BELT FOR WEAR AND REPLACE AS NECESSARY.
ADJUST BELT TENSION MAKING SURE ALL MOTOR
MOUNTING BOLTS ARE SECURE UPON COMPLETION
OF MAINTENANCE INSPECTION,

© 18
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BULLETIN
706

F -2 BLOWER

SINGLE INLET BELT-

DRIVE DUCT BLOWERS

Air Deliveries Rased on Standard Test Codes of AMCA

9, 105 & 12'2”, Single-Width, Multi-Vane Wheels
Adjustable on-the-Job to Any Discharge Position
Very Quiet. Adapts to Many General Applications

Economical single-inlet blowers with inlet unabstructed, for general
duct ventilation, exhousting, air condifioning; processing and indus-
trial use. Comes with bottom horizontal discharge which can be
altered an the |ob to any required discharge position by drilling new
holes and rotating blower housing on base and bolting in position.
Adjustable top motor mount quickly chonged from fop to rear
mounting. ’

Rugged censtruction of heavy gauge steel throughout. Yery quiet,
High volume at low veloaty. Over-sized ball bearings for long life
and dependable eperation. Finished in baked-on gray enamel. Motor
not included.

Air dehveries of blowers listed below are based on slandard test
codes of AMCA.

“r arwr

4

- P - - - - arm o

BUBIRNERS

MR IRIDERVER Y

Model - Ve” t " % Shpg. -
Mo, _....._.S_P SF _Sl_’ S_‘P _. sP . sP APM HP Wt
2C887 1100 1000 890 800 475 — 1000 1/4 25
2CR88 1690 14600 1480 1370 1140 _— 1000 1/2 36
126800 i i T 2000 1980 1480 875 1/2 &0}
{*) Overloaded balow 137 5P {I} Cverlooded at this SP at specifiad Hp.
BLOWER DIMENMNSIONS
‘Model Wheel Size Shaft
Ne. Dia. W Dia. ‘A______g ___‘_C__!_)__' E”_ F ~ (3___ H J____l(____l.___ _'fi\ (o] P R S
2CEB7 9 4% % 10% 10% 6% 9 6 5% 7We 7Vs 6% 4V: 8'%s 7% B%U 12 T
2CE88 10% S5 Yo 1234 113 8 11V 7% &'\ G¥e BlUgs 7 51 g1 oin 10V 1Va W 11
CBO0 12V2 &2 4 14% 13% 9% 14% 10 8U 11% 10 8% 6% 13% 114 12% 2 s 17
<
. AGE
P:\J? T




F-3 BOOSTER FAN

SINGLE-INLET, 4-WAY DISCHARGE BLOWERS

i ¢ smgle-wid
housings.

Y

No 2C985

- -

Adaptable to 4 Discharge Positions on the Job
2 to 184" Dia. Single-W:dth Wheels

Deslgned and bu it for general duct ventilaton, gy
3 hausting, . concditiomng, wnd ndusirial dir movin
> appucations Single-inlet tvpe for quiet, ¢fficront per
formance Adaptable to anv of 4 standard di~charges
on t»¢ tob by meselv redocitens a4) motor mount and
moior on frame—seec diagrams. iielt wength remalns
same for each discharge positron Precision, balanced,
th whe<ls on hal! bear nsts, Heavy gauge. die stamped steel
Gray fin:sh. Resihient-maunted, automatic reset thermall

rotected Dayton motor and drive picked separately when blower
5 ordered complete. ilequest Bullet:n 706.

|

BOTTOM up TOP Bo!
HORIZONTAL BLAST HORIZONTAL BLAST
| 1 BLOWER ONLY Shpg. W
Whes! | Whesl Shalt  [nlat Dutlat QOverall Size Loss Motor and Drive Lexs Mir
Dia, | Width Ol. DOia. H w W 1] Stack Na. Retail Each and Drva
936" | 4M47 37 107 1017 B1,7| 16147 1080 [14'«" | 2C9BE SsiTh $50 72 _-:
10% 6 o 113, 8, 1R 9, 1Y, | 2€987 w1 5821 »
12% | 6 0O 1Ny oMy b ooy g2t g | 2€988 1t 91,81 s
15 6 1 B8535 E5T, K1 a5 P, it 20989 [ 145 81 47
18% | o 1 1ok 1877 12)] it 177, m*: | 4Aczi8 iux o 180.67 w2
SINGLE-INLET BLOWERS WITH MOTOR AND BRIVE
BLOWER WITH 1725 RPM MOTOR AND DRIVE
CFM AlR DELIVERY Most ‘With Automatie
AT BPM SHOWN MOTGR DATA Thermal Protectron
Whast Frae 1/8* 1J4" 3/8" 1J2" 578" | Blower Vaolts Stack
Dl Al 5P sp 5P 5P SP APM HP  60Hz  Typs No. Each
93%* | 1080 940 BI0 695 Sun 150 926 14 1] ~plit | 7CBOB $80.43
1210 1075 G45 885 745 6450 unn 1t 115 sSpht | 7C810 85.76
1330 1205 1085 980 AR5 so0{ Moo |12 115 ~phit | 7CB12 100,19
10% 1360 1205 1030 f40 GO0 — 5 |11 115 spht 92.47
LS 1380 1220 065 §M5  uoes gg.z [ 5 soht a9 93.91
Yo/ Laih 144« T4 Tidh T A1 BN T ~pht 08.75
1035 SO 1740 180 18 st ] wdo f o 11no2m Cap. | 7C820 121.14
MOTOR - CHECK WIRING FOR SECURE CONNECTIONS.OILING

PULLEY ~CHECK PULLEY FOR SECURE
BELT - CHECK BELT FOR WEAR AND

IS NOT REQUIRED AS THIS

BEARINGS,

MOTOR HAS SEALED

FIT AND ALIGNMENT
REPLACE AS NECESSARY.

ADJUST BELT TENSION MAKING SURE ALL MOTOR

MOUNTING BOLTS ARE SECURE UPON COMPLETION
OF MAINTENANCE INSPECTION.
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TEMPERATURE CONTROLS, Ine.

Heating and Air Conditioning Service
7321 North Bdwv., Ckla. City, Ckla. 73114
Telephone: AC 405—848-8573

CONCHO INDIAN SCHOOL
SOLAR PROJECT

TC77-13

OPERATIONS & MAINTENANCE MANUAL
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This page is copyrighted. For information on the
Control Damper contact Ruskin Mfg Co, P, O, Box 129,

Grandview, MO 64030,



ENVIRONMENTAL SYSTEMS

GENERAL

COLHAN

a3

Solid State Thermostats 8§IGHVAL PAGH 19
Proportional Controlling POOR QUALITY

GENERAL {NFORMATION: The TP-8101 design is such
that it can be mounted directly to a 2x4 handy box located
on the wall. It is a self-contained unit which includes a
. sensing element and amplifier. The unit has three pigtails
for connection of the power supply and control signal to
the given controlled device, such as a solid state actuator
"drive. The red and blue wires are used to supply the 20
VDC to the controller. The yellow and blue wires are used
to connect the variable outpur signal from the controller to
the input of the controlled device. It is capable of operating
several controlled devices.

The rcom controller is completely factory calibrated and
requires no field calibration. The throteling range is
adjustable from 2-20°F by selecting the proper throttling
range pin. The unit contains a combination setpoint and
calibration potentiometer with a range of 55-85°F.

Terminals are available on the back of the unit to

accomplish the following options: remote setpoint, remote

sensing, summer-winter changeover and auxiliary selective
" ratio elements.

ACCESSORIES:

1. The AD-8951 mounting assembly is an accessory
provided to permit easy panel mounting and wiring of the
TP-8101 room controller, 1t includes a 11”7 x 4 piece of
vinyl mounting track. Sec Figure 4 for wiring information.

2, Remote setpoint adjuster {(AT-8158), see Figure 2 for
wiring,

3. Auxiliary selective ratio element (TS-8601), see Figure 3
for wiring.

INSTALLATION INFORMATION:

Location: Locate the controller where it will be exposed to
unrestricted natural air circulation and to the average
conditions of the controlled space. Do nat locate it near
sources of heat or cold (such as lamps, motors, sunlight,
radiators, and concealed pipes or ducts within the wall)
which might affect the control point.

Ambient Temperature Limits:
Maximum +135°F
Minimum + 40°F

BARBER-COLMAN COMPANY ROCKFORD, iLL. 61101

LiTHO IN U.S.A.

Wiring: Pigtails are provided for wiring to the controlled
device. Large, coded, screw type terminals are provided for
all other electrical connections. Make all electrical
connections to the element in accordance with installation
wiring diagreams for the job. Comply with National and
Local Electrical Codes. No. 18 3-conductor thermostat
cable may be used. Low voltage Class 2 wire is acceptable
but No. 18 or larger 600 V wire should be used if splices
are to be made ir the same junction box with line volrage
wiring,

The controller may be installed on either a flush switch box
or surface switch box. To install, proceed as follows:

1. “Puil” al! wires that are required.
2, Connect all control witing to thermostat terminals.

3. Make electrical connections to any remote sensing
elements with a conductor cable.

4, Remove the thermostat cover, To do so, loosen the
screw at the bottom of the cover, pull the cover out from
the bottom and up to disengage from the base.

S. Fasten the base to the box with the provided captive
screws,

6. Replace cover and tighten cover screw.

Fot b AL gt Y,

F-14946-1

11



1. Remote Setpoint: Remove dial kngb from the TP-8101,
Figure 1, and install the AT-8158 remote setpoint adjustor
between terminals 1, 2 & 7. This is used for applications ~
where the setpoint adjustment is mounted remate from the
TP 8101 controller.

2. Remote Sensing: Remove the internal 1000 ohm sensor,
Figure 1, and install the remote sensor (TS-8000 series)
between terminals 7 & 8. This is used for applications
where the sensor is mounted remote from the TP-8101
controller,

3. Summer-Winter Changeover: The controller operates in
either the DA or RA mode,

Jumper 4 to 5 - DA (Direct Acting) = temperature
increase causes output voltage increase

Jumper 3 to 4 - RA (Reverse Acting} = temperature
increase causes output voltage decrease

i

TS - {OUTPUT
TEST
TO+ [POINTS

/ DIAL KNOB

h AT

T 1) ADUI T AL
COMIROTLED DEVICES
Of 4

-
AT
N ————
CLIF QUT
__.t—"_d(a f E INTERMAL SENSCR

* nove H$ DIRECT ACTHG

CPTIGNAL REVIRSE 2EHING

;ESP;‘S’I;G ELEMENT &
Fig. 2 — TP-8101 Terminal Arrangement Etc,

MOTE 4704 - OIREET ACTNG OUTPUT O
ISEE EM 111 21 2FGROMIGNAL REVERSE ACTING 1

WAt AL AEMOTE SETPOINT TYPICAL
CONTROLLED
DEVILE
AT 3153
=20 *
L L= wi
Sptapaip LoM . rom
e T
- Dl—==10) b
@
[} L— YO ADDITNAL
, oM FONTROLLED CFVICES
Py HAX OF 8
LN b ar ¥
S %:urmml
A %2 ZENSOH
i | O |

LAt e LA MENT
*5B608 SELECTIVE AATIO DISCHAAGE

Fig. 3 — Wiring Schematic

BARBER-COLMAN COMPANY « ROCKFORD, ILL. 61101 &30

12 #-1e946.1 8k

SCuaul, a BULIv o ww Lle -e AWA LULaLs M. 4 el A0 v wYRae

in Figure 3 This s used for room and discharge control

_ appl cations.

Adjustments:

The TP-8101 has been factory calibrated to produce a 7.5
VDC outpur signal when rhe setpoint and the temperature
at the sensing element agree.

Throttling range settings of 2, 3, 6-& 20 are available by
placing the T.R. jumper an the’ proper selector pin, see
Figure 1, .

Service:

1. Check wiring per job wiring diagram

2. Measure with VOM
A. Power Supply 20 VDC- Red (+) to Blue {-) wire
B. Output 1-15 VDC - Yellow (+) to Blue {-) wire

C. Sensor 1000 ohm remote or internal

3. Consult EN ]I for addirional service information

STAT
MOUNTING|I[ ¢
HOLES__{|| 5 .7
» b, o
NN
i

......_.@

ey

|
I
]
CONTROL SIGNALTO
' CONTROLLED DEV'CE
hY

\
P.:Eillll y 955:.-‘?'

) \\f':‘_-:f,»n
o o=y e
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!
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L s D 1t =,

RATIO PINS
(8 TO 201}

Fig. 5 — TS-8601 Ratio Disgharge Sansor
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General Instructions

COLMAN
L EE

SOLID STATE ADAPTORS Ory,

Seq./Par./Rev. Module 0 GQV
Hi-Lo Selector Module & Pooﬁé

General Information: Specific adaptor modules are
designed to meet system applications such as
sequencing/paralleling/reversing, and highdow signal
selection. By placing these modules between the controller
and the controlled device, complex cycles of operation can
be accomplished. The design of the module centers around
the use of integrated circuits and discrete type components
arranged on printed circuit boards and snapped into vinyl
track for mounting in a local control panel.

The high-low signal selector module, Figure 1, is designed
to accomplish cither high or low signal selection, depending
on the pin arrangement underneath the cover, Figure 3. The
device is calibrated at the factory and requires no field
calibration, It has the capability of selecting ecither the
highest or lowest signal from up to six zones. The output
signal then responds to either the highest or lowest zone
thermostat, depending on the application.

The sequencing/paralleling/reversing module, Figure 2, is a
device which conditions the signal supplied by the
controller and provides sequencing, reversing, or parallel
operation to the controlled device. In the sequencing mode,
the output is adjustable above or below the cutput voltage
of the controller, permitting sequencing of two controlled
devices. In the reversing mode, the output of the module is
‘reversed with respect to the input, i.e., a 1-15 volt input
provides a 15-1 volt output. In the paralleling mode, several
controlled devices can be operated in parallel from the
signal produced by the sequencing/paralleling/reversing

madule. .

Instalfation iInformation: The module is designed to be
track mounted and located in a local control panel. The
unit is provided with a 7-1/2" piece of mounting track to
permit quick and easy panel mounting, in a horizontal or
vertical position, Location should be such that the unit is
not subjected to severe vibration, shock, or ambient
temperature conditions.

Make all connections in accordance with job wiring
diagrams, complying with all national electrical codes.
Wiring terminations are made at screw terminals located on
the end of the printed circuit board, Figures 4 and 6.

BARBER-COLMAN COMPANY « ROCKFORD, ILL. 61101

[NEJET.IN] VIR N ¥ L}

TYPE
AD 8101
AD 8201

RIGH/LOW
SIGHAL SELECTOR
ADgatt

AT
= -1 LY. 13 LI
- gt 11 Ly
R, N7 P I ST

Figure 1

[“""!!\'—"‘.. A T A T R e,

% - R

SEQUENCING
PARALLELING ]
REVERSING TN
KODULE H By
AD# 4

Ambient Tamperature Limits:
Minimum — +40°F
Maximum — +135°F

Construction: The AD 8101, and 8201 adzptor modules are
designed primarily for track mounting in a local or central
control panel. However, they can also be located inside the
AD 8910 enclosure for remote field mounted installations.

T N LR
B W P T SR

F-14863



;B.diustments: HighJow selector module — this module is
factory, calibrated ta provide a 1:1 ratio so that with a 6-9
volt input a 6-9 volt output is obtained. An adjustmenc is
available so that the output of the high-low selector module
can be changed + 4 volts DC with respect to the input
signal, Figure 3.

SELECTOR PINS

Figura 3

Adjustments: Sequencing/paralleling/reversing meodule is
calibrated at the factory to provide a 1:1 ratio so that with
a 6-9 volt input, a 6-9 volt output can be obtained, The
sequencing/paralleling/reversing module has an adjustment
so that the output signal may be changed + 5 volts with
respect to the input signal, Figure 5.

§ TR

.t

CAL.
ADJUST
PQT.

Figure 5

14 BARBER-COLMAN COMPANY « ROCKFORD, ILL. 61101

F-14063 8%

Service:

1.
T2,

Check wiring per job wiring diagram,
Measure with VOM:

Power supply 20 VDC, terminals +20 and COM.

A,
B. Output 1-1 VDC terminals OP1 and COM.
C. Input 1-15 VDC terminals IV1 through IV6 and

COM.

Consult EN 111 for additional service information.

HI/LO S'G. SELECT
—a'Vi -
+20
—_ V2 T 2] .
—OeN: |, | ADIO— gph’u
~otvs | O] TIEQ— DB::;: ed
—Gliv5 | 8 i)
21! OR1
—— IVE ? w—
coM| |coM
— L.l e o
Figure &
Service:
1, Check wiring per job wiring diagram.
2, Measure with VOM:
A. Power supply 20 VDC terminals +20 and COM.
B. OQutput 1-15 VDC terminals OP1 and COM,
C. luput 1-15 VDC terminals, IV1, IV2 and COM,
3. Consult EN 111 for additional service information,
SEQ/PAR/REVY -
ADAPTOR A
+20
e )
Al 1 e® Typical
D “O— Controlled
. Devicg'
—Ivl | 8 J ad
1] ori
" — V2 ? &
COM COM'O_
_..e‘ L _8
Figure 6
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Product InFormaticn

Solid State Controlled Device TYPE:

Singie Stage Relay CC 8101
Two Stage Relay CC 8102
Time Proportioning Relay ) CC 8103

General Information: Staging relays, Figure 1, are offered
in various configurations which include single stage, dual
stage, and dual stage with one stage containing heat
anticipation. These staging relays require 120 volts AC for
power source and contain a 20 volt DC regulated power FA% I E
supply which is used to supply power to other modules, | SL 8 ELA e RO
such as controllers and adaptors, The staging telay receives ceeoz
a 1-15 volt DC input signal and by means of adjusting the
drop-out voltage of each stage, the relays may he made to
operate at any voltage in this 1-15 volt span, The
differential of the relay is adjustable by selecting the proper
pin on the printed circuit board.

The time proportioning version of the staging relays can be
used to control heating.cooling applications, The heating .
side is built with a heat anticipation circuit which provides Figure 1
time proportioned control of electric heat. The second

relay in the module can be used for cooling which would be

connected to a single stage DX coil.

TWO STAGE SHOWN

Adjustments; The staging relay has a potentiometer which

will set the drop-out point of each relay between 2 - 12 RELAY #1 DROPOUT #1
volts DC. It also contains fixed deadband (pull-in to DIFFERENTIAL ADJUST
drop-out) of 1/2, 1, 2, and 4 velts DC, Figure 2. Pull-in : .
point represents drop-out voltage plus deadband voltage )
setting, - Gﬂﬁ‘u‘ iy
- " e S - )-—‘c
Ambiant Temperature Limits: . . f _ _“""“;'
Minimum +40°F; Maximum +135°F. e e
P T o .
. /‘ . a3 R
installation Information: The module is designed to be o e X
track mounted and located in a local control panel. The . 5 A _”
unit is provided with a 7-1/2” piece of mounting srack to BTzl -‘QE L B e
permit quick and easy panel mounting, in a harizontal or N m o Ml A
vertical position. Location should be such that the unit is il Y 3 P ¢ =
. . . . e - . 12
not subjected to severe vibration, shock, or ambient / S it
temperature conditions. CELAY 2 OROPOUT #2
DIFFERENTIAL ADJUST

Make all connections in accordance with job wiring ]
diagrams, complying with all national electrical codes. Figure 2
Wiring terminations are made an screw terminals located on
the end of the printed circuit board. See Figure 3,4, 5 for

module wiring, OR G AL

- * . 7 P
Canstruction: The CC 8101, 8102, and 8103 relays are Q;OF POO_R QUAGE IS
designed primarily for track mounting in a local or central ALFP

control panel. However, they can also be located inside the
AD 8910 enclosure for remote field mounted installations.

£-14946-1
LITHO IN U.S.A,



CONTROLLED DEVICE

. CONTROLLED DEVICE

FACTORY SET:
DROPQUT: 6 VDC
DIFFERENTIAL: 1 VDC

RELAY Neo, 2

FACTORY SET:
DROPOUT: 8 VOC
DIFFERENTIAL: 1 VCC

CONTROLLER [“onz sTace CONTROLLER ["7y5 srace
QUTPUT - RELAY yhe—t— OUTPUT RELAY o w30y
1 120 VA .
+20 OR RED 4—8+20 (-3 " 15 @—t— 20 VAL, 60 Hz +20 0l g+20 o | 120'VAC, 60 Hz
—&. | c[roro—t RED e | ¢ [ Hore—
—y c18—-> RELAY No, 1 < c;o—-} RELAY No, 1
OP10OR -——Clw NC1&—T FACTORY SET OP1 OR —-T:nn ?' NCEQ——t
YELLOW : YE
vz o DROPOUT: 6 VDC LLow wz | g [ned—
GCOM OR }—a. Py DIFFERENTIAL: 1VDC COM OR-—& 2o
BLUE CoM ° BLUE |_" ™ |0t -I
W .7 H = 4 WO A
Figure 3 Figura 4
CONTROLLED DEVICE
CONTROLLER {Time rror-
OUTPUT, [2STAGE RELAY 1ig |
c 120 VAC, 60H
+20 OR RED ——ri—0+20 12@&—— :
—a | nOre——
TIE
—_— €1 cle——  RELAY No. 1
@ V1 | 8 | NCl@t—
OF1 Of YELLOW { 1 FACTORY SET.
N B B HO2e—- DROPOUT 10 VDC
COMOR BLUE -,—ac (=3 o o DIFFERENTIAL: 1 VDC
M.
™ cho-—-j_l
WO H 4
. RELAY No.
Figura 5 .2
FACTORY SET- (NON.-ADJUSTABLE)
6 VDC INPUT — 1002 DUTY CYCLE
7.5 VOC INPUT ~ 50% DUTY CYCLE (45 SEC)
8 VDC INPUT — 0% DUTY CYCLE
1
Calibration: Service:

[y
.

Apply power to relay module.

X}

Connect VOM to input terminals IV1, IV2 and COM.

3. Setinput voltage to desired drop-out voltage (1V1).

4. Adjust stage one for relay drop-out {(R1},

Repeat steps 3 anid 4 for stage two (R2).

5.
6. Set differential to desired setting,
F 14966-1BK
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1. Check wiring per job wiring diagram.

[

Measure with VOM

A. Power 120 VAC terminal L1 and L2,

B.
C.

.

Power supply 20 VDC terminal +20 and COM.
input 1-15 VDC terminal tV1, V2 and COM.

3. Consult EN 111 for additional service information.

Barber-Colman Company

CONTROLS DIVISION

1300 Rock Street, Rockford, Hhinots, US.A., 61101

LITHO 1IN US.A.



ENVIRONMENTAL SYSTEMS

GENERAL

Proportional and Two-Position Hydraulic
Actuators for Dampers and Valves

DEVICE INFORMATION

ORIGINA
’ OF p

tdentification

Members of this group may be easily identified by referring
"to the part number displayed around the center of the
cylinder. The date of manufacture {numerically, the week
followed by the year) is stamped in ink on every actuator.

This General Instruction Sheet is concerned with all
MP-5200 Series actuators bearing the part number suffix
“.0-0-1" and all MA-5200 Series actuators. Actuators with
the part number suffix “-500” have a built-in adjustable
SPDT switch. When working with actuators manufactured
before this series, refer to your obsolete literature file for
previous GI's, F-11943-3 deals with the obsolete MP-5200
Series. F-12766-1 is the previous sheet on MA-5200 Series
actuators.

’

MA and MP-5210 Series: These actuators are two position
and propertional valve actuators, respectively,

MA and MP-5220 Series: These actuators are two position
and proportional damper actuators, respectively.

Pre-Installation

MA and MP-5210 Series: These valve actuators are supplied
without additional linkage or hardware. Valve bodies ar
linkage must be-ordered separately.

MA and MP-5220 Series: These damper actuators are
supplied with mounting bracket, and integral damper
linkage. Also required for installation will be three 1/4-inch
diameter bolts or other fasteners to mount the actuator.
Additional hardware normally. required for linking the
damper would be:

AM-132-0-0-1 —  balljoint connector
AM-122-0-0-1 —  straight connector
AM-125 —  5f{16-inch link rod

AM-111 thru 115 —  damper shaft crank arms,
When actuators have the optional auxiliary switch, an
XDDH-132 adjusting wrench is available for adjustment.

Before mounting the device check for dents, bent parts and
signs of oil leakage. Also check supply voltage against

requirements, shown below:

Voltage
Part No. Requirements (VAC)
MA-MP-5XX0 120
MA-MP-SXX1 240
MA-MP-5XX2 208
MA-MP-5XX3 24

BARBER-COLMAN COMPANY ROCKFORD, ILL. 61101

LITHO IN U S.A,
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MA-5200 and MP-5200-0-0-1 Series
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Requirements

‘These actuators will operate correctly in any position and
are unaffected by normally encountered environmental
conditions. Ambient temperature limitations: For MA
Series, minimum is zero and maximum is 140°F. Far
MP-5220 Series, minimum is minus 20°F and maximum is
135CF, Power required is 10 watts,

1.

Procedure

Before installing the device, check to be sure that it
operates properly,

MA (two position) actuators: When the proper AC
voltage {Figure 4} is applied, the actuator motor should
run causing the actuator to extend.

MP (proportional) actuators: These actuators require .

the proper input voltage (Figure 3) and a control
voltage of 1 to 15 VDC. As the control voltage goes
through a nominal 6 to 9 VDC range, the actuator
should travel through its strake with the proper valve
or damper linkage. For this checkout step, the
AD-8301 manual positioner may be used to supply the

. control voltage.

Install and connect the device physically.

Damper actuators: Position actuator and mark mount-
ing holes using the actuator bracket as a template.
When mounting the actuator allow 10 inches space for
wiring, and leave adequate room for linkage. Allow
2-1/4 inches to remave actuator from integral linkage,

The best position for the actuator is with the actuator
crank arm and the crank arm on the driven shaft, ata
90° angle to the linkrod at midstroke, It may be
necessary to swivel the actuator linkage to arrive at the

- best mounting location,

Allow adequate working space to wire the actuator
into the system.

Drill mounting holes for the appropriate 1f4-inch
diameter mounting fasteners and mount the actuator.
The actuator muast be mounted firmly enough to
prevent excessive actuator movement under normal
damper loading, If there is excessive actuator move-
ment, the damper may not fully open or fully close.

Valve actuators: Remove the valve body'from the
actuator by loosening the 1.5/8-inch flange nut.

Pipe the valve body into the system. Note: Be sure that
the actual flow is in the same direction as the arrows
on the valve body indicate. Allow 3 inches above the
actuator case for reattachment and removal,

Reattach che actuator to the valve body,
Wire the actuaror into the system.

Low voltage units wired to NEC codes may use Class
Two wiring, Wire line voltage units wired to NEC

CONTROLLER

JHE0X

(AT
YELLOW
L P WHITE
TR sats.
BLUE OA ¢ OM YELLRA K T LR OW
RED Rt bk
i ] uLLE

iNHOZ
17 UFTO 12" FLENIBLE CONDRIT

Figura 3. MP Wiring LSV £3080 sy emn kLt 00
THERMOSTAT
OR SWITCH

. o

O MA 5200
J ACTUATOF
L2

Figure 4. MA Wiring

DRIVEN

codes, A maximum of 12 inches of 1/2-inch flexible
conduit between the actuator and conduit hox with
standard 18-inch actuator leads. All actuator wires
must be contained in the conduit.

POWER WIRE SIZE PER ACTUATOR

Actuator Maximum Two Wire
Voltage Wire Size Run
(VAC) {Ga) (Feat}
24 14 300
12 480
120 14 7000

To determine the allowable maximum run for multiple actu-
ator wiring, divide the maximum run shown above for a
given wire size and voltage by the number of actuators on
that run. -

Use wire nuts on power leads from 2 Class A power
source. Power lead colors are shown as follows: Black
— common to all voltages that follow. White — for 120
VAC, Black with blue tracer — for 24 VAC, Black with
brown tracer — 208 VAC, Black with yellow tracer —
240 VAC, All leads 18 inches except 24 VAC units
which are 48 inches.

MP (propurtional) actuators: Actuator wires are con-
nected as shown in Figure 3. Barber-Colman appraved,
three conductor twisted 18 AWG wire has 600 volt
PVC insulation and should be used from the controller,
Also acceptable is any three wire (18 ga.) cable with
Class [ lead insulation imsulated in conduit separate
from line volrage (Figure 3).

MA (two position) actuators: These are wired as shown
with the thermostat or switching device controlling the
off-on status of che actuator motor (Figure 4).




4. Finish the damper actuator mechanical hook-up.

After wiring, assemble the straight connector, linkrod,
balljoint connector, and damper shaft crank arm as
shown (Figure 5).

Tighten both the actuator connector to the linkrod and
the damper crank arm to the damper shaft. Both crank
arms should be approximately 90° to the linkrod at
midstroke, Normally dampers are linked to full heat
with the actuator retracted,

Extend and retract the actuator by applying approxi-
mately a 6 to 9 VDC control signal and ‘required
voltage. The actuator crank arm will rotate 80°,

Determine the proper radius on the damper shaft crank
arm to fully open and close the damper.

Tighten down the connector to the damper crank arm

and the linkrod.

The installation is now complete,

Auxiliary Switch

Hydraulic actuators may be ordered with a built-in adjust-
able SPDT auxiliary switch {Figures 6 and 7). This switch

must be ordered as part of the actuator and cannot be feid

installed. Note: For MP Series actuators only, the switch
common wire is internally connected to the black power
lead. Because of this, the switch must be wired to control
the same voltage as the actuator itself. Switch rating is
10 amperes at 120240 VAC. Leads afe 18 inches except
24 VAC units which are 48 inches.

The switch’s brown wire is normally open and the orange
wire is normally closed. The switching point is adjustable
over the entire actuaror stroke and.is factory set to occur at
the retracted end. Use XDDA-132 to adjust the switch

point.

CHECKOUT

The actuator is now installed and should run properly when
the system is energized. The following checks can be easily
performed to see if the device is operational,

MP Series Actuators: First, the actuator motor >hould run
continually when power is applied. If the motor is not
running, something is wrong with either actuaror or the
supply voltage. Second, the damper or valve should go from
full hear to full cool as the control signal goes approxi-
mately from 6 to 9 VDC.

NOTE

At very low ambient temperatures {around minus
20°F) the actuator may run slowly until the oil
warms up. This condition may exist for 30 minutes.

MA Scries Actuators: When the proper voltage is supplied
to the actuator terminals the actuator motor should run,
causing the actuator to extend,

If the actuator fails to function properly, refer to the
section on repairs.

RUN/ADJUST

No adjustments are made at the actuator. All adjustments
- are rnade at the controller.

CIONO!

—@

SHITCUTHEAMOSTAT

/| |
il e

n;\ln

v

u ACPOWER
SOURACE

ORANGE
BRCWN

REDAHITE

AUXILIARY SWITCH
WIRES.

Figure 6. MA Series Actuator

ORANGE
<J SROWN
1>
cc:-—b \" BLACK
s WHITE

POEITHIN INQICATION —a=

AND SWiTCH ACTUATOR CAM —a—— SHITCH PQINT ADJUSTHENT

Figure 7. MP Series Actuator

Theory of Operation

See Figures 6 and 7. The permanently sealed oil filled case
(1) contains a movable hydraulic piston assembly (2) and
an electric pump (3) for the hydraulic system. The pump
generates a fluid pressure which is transmitted to the top of

the piston. Opposing the hydraulic force is the spring of the -

valve or damper linkage.

MA Series Actuators: The electric pump (3) is powered by
the input supply voltage and runs whenever the voltage is
applied. When power is removed, the oil flows back through
the pump by means of check valve'(6) and the actuator
retracts.

MP Serics Actuators: The electric pump (3) is powered by
the input supply voltage, and runs continuously, An
unregulated power supply (4) is powered by a transformer
winding from the pump motor winding. The power supply
produces 20 VDC which powers the controller. The con-
troller returns a 1 to 15 VDC coutrol voltage to the
actuator transducer (5). This controls the internal pressare
and the resultant actuator acrion,

19
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MAINTENANCE

The power unit of the actuator is sealed in oil and requires
no maintenance.

REPAIR

MA Series Actuators:

1.

Check the actuator by applying the propér supply
vaoltage.

The motor should run when power is applied, if not,
the actuator is defective and should be replaced.

The actuator should extend, if it*does not, check the
mechanical' linkage. Either the mechanical linkage
prevents proper action or the actuator is defective.

tf the linkage moves properly, but the actuator does
not extend, replace the actuator.

T T T

F-15070-1 gK

5. 1f applying power causes the actuator to perform
correctly, the actuator and linkage are funttional and
the wiring and thermostat shonld be checked,

MP Series Actuators: Repairs to this device consist mainly
of checking the unit wiring and replacement of the power
supply. Other field repairs are not recomnrendad. Use the
procedure below to locate a malfunction,

1. The actuator mator should run continually. If it does
* not run, check the supply voltage and the unit wiring.

2. Voltage between the blue () and red (+) leads should
be 20+1 VDC.

3. Input voltage on the blue {~) and yellow (+) wires
should be between 1 and 15 VDC. If it is not, refer to
EN-111 3.1.2 for service information.

BARBER-COLMAN COMPANY ROCKFORD, iLL. 61101
LITHO IN U.S.A.




Accessories, Electric
AE-100 Series
Time Clocks

Timers

Seven Day Time Clock AE-174[] For automatic switching of a building control system
AE-178 D from “'Day” to *'Night” and then back to “‘Day'” on a

selectable program. Device: Heavy duty, sealed, per-

manently lubricated, synchronous timing motor drives

* alarge seven day dial. Graduation of dial at 30 minute
intervails enables dccurate setting of switch trippers.
Switch trippers (7 on and 7 off) may be easily installed
around the outer rim of the dial to provide various (on
and off) timings. By not installing trippets for a
specific day of the week, that day ""on’’ operaticn is
automatically omitted, Entire mechanism can be
snapped out of case for installation in a central con-
trol center. Unit has large, coded, scew-type tef-
minals. Case is 187mm wide, 276mm high and 92mm
deep (7-3/8 inches wide, 10-7/8 inches high and 3-
5/8 inches deep). Three 6mm [1/4-inch] diameter
mounting holes in back of case. Top mounting hole
centered 203mm [8 inches] above two bottom holes
which are 127mm (5 inches) apart. Combination
13mm (1/2-inch), 19mm (3/4-inch} knockouts
provided. AE-178: This device includes a battery
Part Clock driven 8 hour carryover feature. The Ni-cad battety
Number Motor Switch Rating charge is continucusly maintained by a builtin

charger. Initial charge time is 48 hours. Upon power,
AE-174 1 120V., 60Hz | 1 hpat 120/240 Volts, interruption a battery driven moter maintains clock

a.c. anly. . . R
; operation. The battery is automatically recharged
AE-178 1132%\/ -, 60 Hz zlgo;_lt) Légc?i%rg\ig'amps at upon power resumption. Input: 120 volts, 60 Hz.
a en‘: r 120 0':2 40 volts Output: Four single-pole, single throw switches,
carryove a.c. only ) Snap-acting. Two normally open; two normally

closed. Formed brass jumpers inciuded readily
permit modifying switch action to SPDT, DPST
and DPDT.

Interval Timer

SPST, N.O., 6 hr., spring operated, for standard
outlet box mounted. Includes wall plate and knob,
AE-182(] Electrical rating: 20 amps at 120 voits, 1/3 hp.

18
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AE-200 and 300 Series
Transformers, Power Boxes,
Power Relays, Time Relay

Transformers AE-203[] AE-223[]

AE-206 ] AE-249[]

For supplying low voltage power to operate control equip-
ment Primanly for mounting mn control centers in con-
junction with disconnect swil¢h and overioad circuit
breaker Device: AE-206 and AE-249 are provided with a
piate on the primary side for mounting on standard 4-inch
outlet box Secondary connection i1s screw terminals for AE-
206 and prowision for flexible conduit connection on the AE-
249. All 170 VA transfarmers are provided with mounting
feet for panel mounting, and wire leads.

s __ i1
i B
=) @A
i 1o
. o —" |
! s -
106{4-3/18" sq.] —
Figura 1 Figure 2
Part | Capacity Sac. | Frequency Dimensions: mm {Inches}
Number VA Primary Voltage | Volt, (Hz) Fig. A B c D E
AE-203 170 120 24 60 2 95[3-3/4] | 80[3-1/8) | 108[4-1/4] | B3[3-1/4] (71[2-13/18)
AE-206 10 120 24 60 1 48[1-7/8] _ _ —_ —
AE-223 170 240 24 60 2 85[3-3/4) 80{3-1/8] | 108[4-1/4) | 83(3-1/4] | 71{213/18]
AE-249 50 480/277. 2407208} 120 a0 1 111 t4_3[8j —_ — —_ _
Power Relays DPDT —rpsels el Power Boxes
' 7
78{3-1716}
32[1-1/4) )
AE-304[] — -1
19[3/4) 13[1/2]K O (4}
AE-314[] — Lsgpan
f1-142]
AE-334[] resiay ] AE-253[ ]
ot T‘:T“f AE-273( ]
!
Part Numb Coil Voitage 105{41/8] I : 135[5-5418} For supplying an electrically protected and enclosed tow
art Number 50/60 H2 ' ! ! 1 voltage power Supply [0 operate control equipment.
AE-304 24 .-,— ""T —t Device: A step-down transformer with a disconnect switch
8[7/32}na —-]‘ v-—t»:t [15118) n the pnimary side and a manually reset circuit breaker in
AE-314 120 48[1-7/8] —=i ihe secondary side Mounted in a surface type steel cabinet
AE-324 240 Opu?r}:é Earé%losure with four conventent 13mm {(1/2 inch) conduit knockouts
=300

and painted fimish 203mm (8 inches) wide, 152mm {6 in-
ches) high 89mm {3-1/2 inches) deep. Installation: Sur-
face mount through four holes i the back of the cabinet.

Clapper type with screw terminals Contact Rabng- 1 hp,
16 amps at 120 volts, 8 amps at 240 Vac; 25 amps nonin-

22

ductive at 120/240Vac. Optional enclosure avalable.
Order AE-300 separataly.

Time Delay Relay AE-3a7]

For control of circuits requiring 3 to 5 second ime delay
Device: Two single pole double break relays hawving
separate electronic time delay circuitry. All components
mounted on a printed circuit board which includes screw
type terminais. Complete with screws and spacers for
panel mounting (not illustrated). Coil: 24 Vac Contacts
rated at SA/120 Vac, 2.5A/240 Vac.

F-18449 8K

Part Capacity Primary Secondary | Frequency
No. VA Voitage Yoltage {H2)
AE-253 170 120 24 60
AE-273 170 2407208* 24 60
*240/208 VoIt Pdwer Boxes are normally factory wited 1o 240 voit
winding .
Barber-Colman Companty

CONTROLS DIVISION
1300 Rock Street, Rockford, lihnows, USA., 611071

LITHOIN U.S.A.




ACCeSsSoriss
Local Contirol Cabinet
SYZE-630 Series

For convenient mounting of pre-assembled or field
assembiled control panels. Cabinets may be used for
pneumatic or electric controls. Device: SYZE-630
and SYZE-631 are 18 gage steel. SYZE-832 15 16
gage steel. All size cabinets have knockouts for 3/4- ;
inch and 1-inch conduit. Knaockouts are aligned so. i e. | ,
that a short nipple may be used to couple the paneis ' :
"together, and aiso for interconnecting wire. The d vowv
door(s) consist basically of a frame and insert. The ' ‘
frame is made of extruded aluminum and comes - -
mounted with six self-tapping screws. Door(s) sup- ORIGINAL PAGthg
plied with key lock. Standard cabinets are painted - | OF POOR QUALY
steel with beige finish. Installation: Cabinets are .

shipped from the factory completely assembled and e —
ready for mounting. They may be installed flush or

"

surface mounted. Legs are avaiable for floor moun- =
ting. Options: See charts for equipment description
and proper part number. Ordering: See c¢hart for
cabinet sizes available and part numbers. Sub-panels
must be supplied locally.
on
1
7" Top 378"
J View .
¢ .
x et B
i 1
HY 9 ©
LIt 4Mig. Holes D
s 1, 144700, :
Al |
B E !
Hi i Front +
i i View ;l E
I -
i E B . Sub-Panel
| ) ' Layout
1@ @ O O
JT*— = |
Cabinet Slze
Dﬂscﬂp“on 13 n 13 5 42" x 36"
16" x 24 24 x 32 Double Daor
Complete Cabinet (withoutsub- | SYZE-530 | SYZE-631 SYZE-632
parel) Painted Steel . Dimensions {inches)
Painted Steel Legs for floor SYZEB33 | SYZE-633 | SYZIE-634 Cabinet Sub-Pane!
maounting apove cabinets
Wi H A a c b E £
Bracket to accommodate light N/A SYZE-600 SYZE-600
fixture I 16 124 [21 {13 1 9%}t B%]22 |14
18" Fluprescent Fixture N/A * - : 24 92 129 | 21 13w liova | 30 | 22
*UB 115, SIM/KAR Ight listure  Purchase from loca) distnbutor, or duact frem SIM/KAR Lignuing Fixtuce 42 36 13 39 {16% (18 34 -40
Co , ®hiladeiphia, Pa 19134 Phone 215-426-7260 .

23
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- ACCeSSOTIes
Miscellaneous Electrical
Components

Product informakbion

Switches, Mounting and
Position indicating Plates

{Order All Parts Separataly)

Rotary
Switch
. . Indicating Plate
i Switch ACRaling | gyitch | Switch | Mounting size (inch)
i Action Type Pan No. {E:I:;:) Part N Positi \ =
Amp | Volt a o. osilion Markings Width | Height
Toggle SYZE-74-1 On-Off
DPDT 10 | 250 | 5 posiyen |CYZP-11-1 SYZE-75-1 Summer-Winter
SYZE-76-1 None
SYZE-102-1 DaV-nghl t-1/8(2-1/186
Toggle SYZE.189-1 Open-Close
4PDT 5 24 | 5 poswion | CYEP-105 syzE52.3 | SYZE-271-1 Manuai-Auto
SYZE-300-1 COccupied-Unoccupied
oPOT . Toggle
10 250 CYZP-268
(Center Off) 3 Posiuan SYZE-212-1 On-Off-Automatic 278 | 21016
4PDT 5 Toggle oYZP.457 SYZE-255-1 Summer-Off-Winter .
(Center Off) 24 | 3 position -
SPST N.O. Push Buion { cyzp.346
S 125 | Momentary
SPSTNC. Contact | CYZP-347

NOTE: All switches mount to standard switch box. 1/2" mounting hole required.

Part
Number Description

AYZP-43-2 Circuit Breaker 10 Amp (lliustrated)

BYZP-145 12 Cireuit Termmal Block (lllustrated)

BYZP-146 Marker Strip #1—12

BYZP.252 Marker Stnip #13—24

BYZP.253 Marker Strip #25—36 B

BYZ2pP-269-2 Mtg. Bracket for Circuit Breaker & Switch Clreuit

(lllustrated)

BYZP.589 | Terminal End (llustrated) Braakar ¥ Mounting Bracket

BYZP-600 Terminals (Approx. 4 par inch) (lustrated) % (Shown with Disconnect Switch

BYZP.601 Ternnal Channel (3"} {lllustrated) *¥  andCireuit Breaker)

BYZP-602 Terminal Clamp {Iiustrated)

BYZP-603 Terminal Marker {25" {lllustrated)

CYZP.183-1 Burnishing {0l for Electnic Contacts

CY2R-818-2 | Arc Suppressor for SPDT Floating Switching

EYZP-£04-1 Lamp, 24V, 0.073 Amp, 1.7 Watts

EY2P.504-2 | Lamp, 120V, 0.025 Amp, 3 0 Walts

EYZP-504-3 Lamp, 48V, 0.053 Amp, 2.5 Watts

EYZP-T21 Lamp Socket with Clip

EYZD-722-1 Lens, Red i mes

EYZP-722-2 Lens, Green .

EYZP.7223 | Lens, Amber ;‘:‘"’;“ﬂi

EYZP-7224 | Lens, Blue ec

5352;225 Lens, White /8" x9/16

-81-1 Blank Nameplate 1-7/8" x "

SYZE-821 | .Blank Nameplate 2-1/2" x 3/4" Barber-LCoiman Compariy

SYZE-33-1 Blank Nameplate 4" x 1-1/4” CONTROLS DIVISION

SYZE-299.-1 Tia Strap, plastic, for lacing wires, 4" long )

1300 Rock Street, Rockford, Hllinois, US A, 61101

F-15609-2 BK LITHO IN U.S.A.



Bulb Thermostats
Turo Position

Type: Single Stage TC-4100 Series

Two Stage  TC-4211
Dual Bulb TC-4151
TC-4152
DEVICE INFORMATION
Identification - i

Two position bulb thermostats are for on-off contro! of
media temperature in ducts, tanks, liquid lines, etc.
TC-4100 Series one stage units control one electrical
gircuit,

TC-4211 two stage unils control two electncal circuits in
sequence,

TC-4151 and TC-4152 dual bulb units vary the contrgl
point of the controlled media as function of outside air tem-
perature, One bulb senses the controlled media, the
second bulb senses the outside air temperature.

Pre-installation — All Devices

Refer to the INSTALLATION and Performance Data
applicable to the part number of the device being installed.
Make a visual inspection of the device for obvious signs of
damage. Avoid. locations where excessive,k moisture,
corrosive fumes, vibration or high ambtent exists.

INSTALLATION
Requirements

locale the device allowing proper distance to the bulb
location. The case can be mounted in any position. Refer to
Figure 1 for case dimensions.

Procedure
Case Mounting

Ambient Rating: —40° to 60°C (-40°to 140°F)

1. Remove cover and provide 2 hotes for #10 round head
screws using the housing as the template or by using the
dimensions shown in Figure 1.

2. Partially insert the mounting screws in the screw holes.
Fit the housing over the screws, slide housing down on
the screws and tighten the screws.

Wiring: The thermostat has one 1/2-inch to 3/4-inch con-
duit apening in bottom of housing. Make all electrical con-
nections n accordance with the job wiring diagram and in
compliance with national and local electrnical codes. Ter-
rminal coding and switch action 15 shown In thure 2, and
Figure 3 shows two stage switching sequence.

LITHOINU S A,

-
;
4
3
o /

‘
£

Typlcal Single Bulb

[

L e e g
. - + L

118

SIDE (45/8"] BACK
6
{174"]
_t 4] :
13[112"_1 . —-— -
I T |23l7re™
RV J. 5 !
(2] 40 —-|| 5
e - 51027] — »
. [1:9/16"): [13/64™
.25 815/16"] fe—

I

l— 58[2-174"] —»]

Hole For 1/2" Conduit
L Knackaut For 3/4” Candunt

—

27[1-5/64")

Dimensions are in mullimeters
followed by inches in brackels.

!
A

Figure 1. Case Dimensicns
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! RED .
Makes ON ’
'ORN Temp. Rise STAGES :: :ED
O———— || ORN M

(0 ORN LO BRN

Makes ON
Temp. Drop

Figure2. Terminal Coding and Switch Action

TJemp. Drop
HI ORN | r
Makes RED |, L b
Iner- HI
Breaks BRN S[t)age Stage
LO__ORN it o1l
Makes RED o - Ml ORN
Breaks BAN Slage Inter- Breaks RED.
it stage  ptakes BRN
j i‘ Dt
Temp. Rise Ve L0 ORN
Diat Setting EJ:::: ggg'

Figure 3. Two Stage Switch Sequence

Bulb Mounting

Maximum insertion length 152 mm {6 mnches). Maximum
safe bulb temperature 28°C (50°F) above scale range For
dua!l bulbs, total of indoor and outdoor bulb temperatures
must not exceed 138°C (280°F).

Duct ; Instail bulb with AT-208 kit as shown in Figure 4

Cut1/2" Dia
Sealing Hole in Duct

Gasket

Support Tube
of Capilary

Mounting Bracket

Figure 4. Duct Mounting With AT-208.

Outdoor:
Install with AT-211 kit as shown in Figure 5.

1. Mount bulb to outside wall or surface with bulb clip.
2. Place shield gver bulb and fasten to mounting surface.

T
ES

26 Figure 5. Outdoor Mounting With AT-211

Liquid Line and Tank

Install with AT-209 kit as shown in Figure 6. A bulh well is
recommended, see Figure 7 for preferred installation and
limitations. The thermal bulb is suitabls for immersion
mounting with 150 psig maximum pressure and/or 4 fps
fluid velocity.

1. A3/4-nch NPT hole is required.

2. Place packing nut, washers and packing over bulb
suppor seclion as shown in Figure 6.

3. Install bulb well or adaptor frém AT-209 kit into the
3/4-nch NPT opening. ’

Insert bulb inta well or adaptor.

Push interlocking washers and packing into well or
adaptor and tighten packing nut untii firmly seated.

Packing Nut . Interlocking  Adaptor (From AT-209 Kit)
Retainar or Bulb Well Optional

l Was"f's\ 3/4"NPT  Bulb  BulbWell

' 5,’"-“:/ gy ~ ) B -

]i | pon ! ! o \.D F
IR WG W {imem e nn e D
A ————

I Packing l Preferred

Liquid Flow
AT-209 KIT

Figure §. Liquid Line or Tank Mounting With AT-209

Tee Mounnng Tee Mounting Elbow Motinting

A
FLOW _.__’__,.--- NOTE: Angle Must Not Allow
== =2 End of Well to Contact

Straight Pipe Mounting Side of Pipe

Application Limitatlons at 250°F
Fluid Temp. (Max. 350°F)"
BulbWell | Max. Recommended Max. Recommended
Part No. Velegity (FPS) Static Pressure (psig)
AT201 11 230
AT-203 20 500

Figura 7. Bulb Well Instailation

Electrical Rating: Al Units Except TC-4115
Switch Rating (50/60 Hz) 24V 120V 240V 277V

Full Load Amps — 38 8.0 —
Lockaed Rotor Amps -- 588 48.0 _—
Pilot Puty 60 360 360 —
Nan-tnductive Amps (Resistive) — —_ — -
Single Stage 22 22 22 22
Two Stage 18 16 83 7.2




CHECKOQUT

After installing a thermostat, make an inittal check of the
switching action. Verify the switch action by hstening to the
switch contacts.

1. Turn the setpoint dial to a temperature above ambient,
This should cause the thermostat to switch, making
orange to brown.

2. Turn the setpaint dial setting down gradually. Qrange to
brown must break, making orange tored.

3. Compare the ditferential of the device to the differential
shown on the performance charts by turning the dial.
The differential of the devices is the difference in dial
reading between the make of orange to brown and the
make of orange to red on single switch units.

RUN/ADJUST

Setpoint

Screwdriver adjustment. Scales dual marked °F on front
and °C on back. To change scale, remove spring retaining
1ing, select scate and repiace retaining ring.

DIFFERENTIAL

The differential is adjustable by turning the adjustor located
on side of device.

Single stage: Each line represents approximately 1.69C
(3°F) change.

19
ORIGINAL PAG
OF POOR QUALITY

N.C. Heating Vaive
or Gantactors for

Red O Electric Heat
Bin /\ L2
o/
Orn O L1
Switch
Terminals
HEATING APPLICATION
WIRING

Two stage: Each noich represents approximately 1.1%C
(2°F) change between stages. (Differential per switch is
fixed.)

To adust differentiai:

1. Disconnect power o unit.

2. Remove cover.

3. Turn adjustor to approximately desired position.

4

Check out by twrning dial and 'noting dial readings
where switch contacts make.

5. After changing differential—récatibrate.

CALIBRATION

1. With all power disconnected, socak bulb(s) for 10
minutes at known temperature {must be 70°F for dual
buib).

Turn dizl and note where switch contacts make.
Turn dial midway between click points.

Turn the catibration nut {located under dial) until the
temperature of the'bulb is indicated on the dial.

Mota: On two-stage units follow above procedure on
"LO" switch,

REPAIR

Field repair 15 not recommended. Replace delective -

device.

ll NC.

Couoling Valve
Red O L2
8 | O)
Orr‘\ O - ‘ L1

Switch
Terminais
COOLING APPLICATION
WIRING

TYPICAL HEATING OR COOLING APPLICATION FOR TC-4111, TC-4111-020, TC-4121, TC-4122, TC-4123, TC-4151 AND 4152,

+10ads
N.C. Heating Valve
or Contactors for

STAGE Electric Heat
L0 HI
+
Red O O Second Stage HI ~Load
Bin O N t2
! et S 6

O First Stage (LO} GEE‘M L2
O Q Q Switch Terminals H

S

Add Jumper

TYPICAL HEATING APPLICATION WIRING
FORTHE2-STAGETC-4211

Figure 8.

NOTE: Some compressor unloaders must be de-
energized to increase cooling capacity Connect
these 1o the hi stage brown contact instead of the

DIAL red contact.

STAGE
O A Second Stage (HI) r\

Red Q O. I Energizes Un.'oaderto!ncrease Coolng

L2

.y Feat Staae {1 O)
{ [ {— L2
B i) (D Compressor N~
Ll
Orn Q Q Switch Terrmnals

Add Jumper

Two Compressor Packages May Be Sequenced
With The Wiring Shown

TYPICAL COOLING APPLICATION WIRING
FORTHE 2.STAGE TC:4211

27
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Pertormancs and Selection Table

Sennint Dimensipnn Differential
Adinsiment Peend
Part Uanna Dtk Capiiiary Facory
Type Numbar °C{°F) Ratio Conper Bulb Copper Set Adjustable
TC-4111 1 3M(E")
TC-4111-020 -4010 49 6M (207
(-4010 120)
TCa115t | 1 AM(E")
Single Stage TC-4121 10x 100 mm 16°C 16108 5C
(3/8x4") {39F) (310 169°F)
TC-4122 3810127 IM(107)
{100 :0 260) Armored
TG-4123 8810178
- {190 to 350)
Qutdooar indoor
TC-4151 112 ‘10::100 mm 10 x 140 mm .8105.5°C
211049 b 9M (30} {3/8x4™) (3/8x5%A") 1 86°C {12 to 10°F)
Dual Bulb {7010 120) Each Bulb {39F)
. 10 x 100 mm 10 x 100 mm 1608.5%C
TC4is2 1 (3/8x4%) (3/8x4") {3 10 16°F)
Per Stage Fixed
-40to 49 10 % 100 mm 16°C Between
Two Stage TC-4211 (~40t0 120) 1 8M (8" {(3/8x4°7) (3°F) Stages
1.1105.5°C
(2to 10°F)

*TC-4115 for System 8G00 and dry circuit switching Electrical Rating. 1 0 amp at 24 Vac. .25 Amp at 24 Vde
**TC-4151 — For 1% 1 ratio reverse bulbs and use extra dial supplied with um .

Dual Bulb Selection

To select Hatio it is necessary to know only: (1) Qutdoor
design temperature, (2} Maximum water temperature at
ouldoor design temperature, and (3) Desired water
temperature at 70 F outdoors.-

Example Select ratio for panel installabion with a 10F
design temperature and estimated supply water tem-
peratures of 75 F at 70 F outdoors, and 125 F at -10 F

outdoors.

From chart below, <10 F for 1% to 1 ratio, note by
interpolation (70 F to 123 F with dial at 70F; 80 F to
133 F wath dial at 80 F) that water temperature vanes from
75 F to 128 F as outdoar temperature drops from 70 F to
-10 F, whendialissetat 75 F.

By simiiar means, note that a cantrol with 1 to 1 ratio would
result 1n water temperatures varying from 75 F to 155 F.
For this application the 1% to 1 ratiy should be selected.

Cutdoor Change in Water Tomporatura for Diiferant Ratios as
Temperature Ratio Outdoor Tempsraturs Urops trom 70F to Doslgn Temperature
{F} Dlal Setat 70F | Dial Setat 80F | Dhal Set et SOF | Dlal Se1 a1 100F | Blal Sat ol 110F | Dot Sot at 120F
1tot's 7010220 8010230 90 to 240 10010250 110 to 260 12016270
—=30 1101 7010170 8010 180 9010190 100 to 200 11010210 120 to 220°
1%101 7010137 ‘8010147 9010 157 10010167 A T
1ol 7010 205 80w 215 9010225 100 10235 11010 245 12010255
—20 1to1 7010160 8010170 G106 180 10010130 110 10 200 12010 210
12101 700130 8010140 9010150 10010160 .
o1~ 7010 190 8010200 800210 100 to 220 11010230 120 o 240
—10 itol 7010150 8010160 80t0170 10010180 11010180 12010200
: 172101 7010123 8010133 9010 143 100 to 153 . P
ttol1ve 700175 8010185 8010185 100 to 205 11010215 12010 225
0 ftot 7010140 8010150 90tc 160 100t 170 11010 180 12010190
172101 7010117 8010127 S0t0137 10010147 e e . [
1ol 7010160 8010170 90 10 180 100 1o 190 1100200 12010210
+10 1t01 7010130 8010 140 900 150 10010160 11010170 12010180
ivzto1 7010110 80to 120 0 to 130 100 10 140 . canne ee
1012 70t0 145 8010155 9010 165 10010175 11010185 12010195
+20 1to1 7010120 8010130 90to 140 10010150 11010 160 12010170
1% g1 7010103 Bt 113 8010123 10010133 - “ e e -
Tl 7010130 8010140 9010150 "1C0 10 160 11010170 12010 180
- +30 1101 70w 110 80te 120 9010130 100 to 140 110to 150 12010160
1% 101 70w 97 8010107 80t0 117 10010127 - v e .
Barber-Colman Comparnt
CONTROLS DIVISION
1300 Rock Street, Rockford, llinois, USA, 81101
F-16213-1BK LITHOINUS A
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PENN CONTAOLS

OISION (OF JORNSON SERVICE COMPANY

INSTALLATION AND
OPERATION [HSTRUCTIONS

* AIR FLOW CONTROL

APPLICATION

. This control derects air flow or the absence of air flow
" -in ducts, responding only to velocity of air movement,
It can be wired to open one circuit and close a second
circuit (SPDT) for either safety or interlock purposes.

INSTALLATION

The F62AA can be mounted on top, side or bottom of
a2 duct. Mount so the paddle weight does not assist or
oppase the spring force which sets the CFM flow re-
quired to activate the switch,

Install in a horizontal duct whenever possible and
where ambient temperatures do not exceed 180° F,
Avoid locations close to elbows, dampers, fans and duct
openings or other areas where excessive turbulence oc-
curs. Control should be mounted away from such areas
ac least five times che distance of the smailest duct
dimension. Example: 3” x8” duct mount at least 15"
from the nearest bend. The srandard paddie fits into
ducts of 3" x 8” minimum. The paddle may be wimmed
for installing in ducts as small as 3 x 6",

To install proceed as follows:
1. Select the proper locarion.

2. Use the mounting plate gasket as a template and
mark hole positions.

w

Drill or punch screw holes,

Cut center hole large enough for the paddle to pass
through.

By

N
h

In horizontal duct the case must be level with the
paddle at approximately a right aagle to the air flow.

=

When the horizontal duct is not horizontally true,
check with a level and place a shim under the con-
trol mounting plate (see sketch.)

BLUE

WY ADIUSTING
g SCREW

Fig. 2 — Internal view of Air Flow Conirol. Note adjusting screw.

TYPE F62AA

FORM 997.837 .

GROUNDING
SCREW HOLE

fig. 1 — Type F&ZAA Air Flow Conirol

CAUTION: If necessary to install in o vertical duct
with downward air flow, the control must be readjusted.

To readjust, turn the range screw clockwise unril switch

operates with no air flow. Then, adjust screw one ad-
ditional turn clockwise.

Wiring

All 'wiring should conform to the National Electrical
Code and local regulations. The Pennswitch terminals
are color coded as follows: Red is common, Red closes
to Yellow on air flow increase, Red closes to Blue on
air flow decrease (no flow).

' g YELLOW i Q_ YELLOW | .

i

BLUE

C}.._.:.E.'L_.‘-’.E_..,

(A~ ADJ SCREW (Pre— ADJ SCREW
FLOW NO FLOW

—»

The circuit between the red and yellow terminals will
close when the required air flow velocity is reached
in the duct where the control is installed. The warn-
ing light or signal, when used, will be activated when
the air flow decreases or ceases.

ADJUSTMENT

The flow control is factory set at the minimum flow
rate shown in the graph.

To adjust:
1. Remove conwrol cover,

Poge 1
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2. bor lagher flow rate — wien adjusting screw clock- Air flow relociries in FPM required to actuate switch

i "wise. for any given duct size are shown in the graph curves.
. ) ¢Bas~ 4 - i
3. For lower flow rate — turn adiusting screw counter- {Basd on standard aic dessity of 0.075 pounds per
- clockwise, cubic foot.)
OUCT AREA IN em? ’ . .
PN 323 645 268 1290 1673 193s.
00 l l |L"l . PO'NT _: 2 &' viiDE pI;O;L'E ! !__i 30 CHECKOUT PROCEDURE
[;QA'EID_I_ I O Y W
i Sra® gt . - - -
3 500 -}—L-E“ngm‘—‘ Bt 28 Before leaving the installation, a complete operaring
i, w
- Ve TT k] cycle should be observed to see that all compoaents
400 2608 .
z i ; 3 are functioning properly.
- ,vloaslnmﬁ POINT — 2V wm;}“g’;f -'-J’ 2 are f & propery
z 300 =Lk S WE PARDLE 1187
g & NG PO =2 ]
o S V. OPENS j 4 a
§200 [Hestrs ¥ L 103 REPAIR AND REPLACEMENT
R o
AR il v . -
100 ¥~ ¥ tooERarE FLoW 3 Field repairs are not recommended. Flow control re-
- 1 Py ~ .
. ][] [RECEASE Foowy ] i o viring atfention should be returned to the nearest
‘o sQ 180 150 200 230 300 &
DUCT AREA IN SQUARE 'NCHES Penn.-Baso Counterline Wholesaler or che factory.

PENN

FROQUCTS OIvISION

PENR CONTROLS

DIVISGN OF JORNSIN SERWVICE « 7 AAlMe

3{'] titho in U §.A. | 1307 EAST MONAQE STREET - GOSHEN + INDEANA 46526 1-5-72 °
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KU-KUP-KUB

1

POTTER & BRUMFIELD KU SERIES RELAYS

versatile,

low cost relays

; with many
optional features

KU

_ORIGINAL PAGE IS
" OF POOR QUALITY

ENGINEERING DATA

KU, KUP and KUB Series relays have 'been engineered for
reliability, ease of instailation and an excellent cost-1o-
quality relationship. An exceptionally wide choice of
optional features is available with each Series, Their guick-
connect/solder terminals are a substantial cost saver on
modern production lines, KU and KUP Series fit four types
of custom nylon sockets, making the series convenient plug-
in relays.

Three general types, the KU open series, the KUP enclosed
series and the KUB dual coil latching relays are available.

Standard relays are furmished with .187” terminals; 205”
terminals are available upon request. The KU open series
can be furnished with either a .218” or a .125" long locating
tab and with or without a mounting stud.

Two styles of clear polycarbonate dust covers are avail-
able for the KUP Series relays. One is plain, for use when
the relay is mounted in a socket. This case also can be fur-
nished with a stud-and-locating-tab plate mounted on the
end opposite the terminals. The other case has iwo slolled
flanges for bracket mounting the relay direcily to a chasis.
The bracket-mount case is not suitable for socket mountiang.

Relays with either type of dust covers (except the model
with stud on end of case) can be furmished with a handy
external push-button for checking circuits by manually op-

erating the movable contacts. A hold-dewn spring can be
furnished for socket-mounted KUP Series (not applicable to
screw terminal sockets). When desired, the KUP 120V and
240V AC types can be supplied with a neon lamp.wired in
parallel with their coils to indicate power is reaching the
relay. All optional features are listed on Page 8.

Rehability and long life of the KUY/KUP/KUB Series are
enhanced by long contact arms and a unigue method of
staking the slationary contacts, as well as barriers molded
into the front. . .

Several types of custom nylon sockets are available. They
accommodate all open KU* Series and plain case KUP Senes
when these relays have 187" terminals. These socket types
are- solder, printed circuit, quick-connect, quick-connect
with terminal barriers, and screw terminals (DPDT only].
All are rated 10 amperes. Chassis layouts for these types of
sockets are shown in the outline drawings on Page 6. '

KU and KUP series are recognized under the Component
Program of Underwniters’ Laboratories, Inc., File No. E22575.
Only standard Kt} and KUP senes are Included. Any clectn-
caf or mechameal deviations from stondurd relays are sub-
ject to reexamination by U/L. .

*Caution should be exercised mn handling socket-mounted
open releys due to the inherent shock hezard.

AVAILABLE WITH A WIDE CHOICE OF OPTIONAL FEATURES

KU-KUP-sUB saries are
equipped with quick-con-
nect terminals punched for
soldering. (1877 terminals
are standard but .205” are
avatlable, Molded barners
meet U/L and CSA tequire-
menls.

-

All KUP relays (except with
stud on end of case) are
available with push-to-test
button which operatas the
movable contacts lor man-
ually checking circuts.

A neon lamp wired in par~

allel wath 1ls coul to wndicate -

that power ts reaching the
relay 13 available oa KUP
120V and 240V AC types.

Two styles of heat and
shock resistant polycarbon-
ale dust covers can be furn-
shed. Cne-plain, the other
with slotted flanges for
direct-to-chassis mounling.

Several socket types can be
supplted for the KU.and
KUP {plain case) series
making them plug-m relays.
See page B.




SPECIFICATIONS

GENERAL:

Description:'Versatile, low cost 5 or 10 amperes general pur-

pose relays with many optional features.

Insulating Materials: Molded phenolic.

Insulation Resistance: 100 megohms minimum.

Expected Life: Mechanical: 10 million operations.
Electrical: 100,000 operations min. ¢z rated
load. :

Breakdown Voltage: 1500 volts rms 60 Hz between all ele-

ments; 500 volts rms 60 Hz between
‘ open contacts.
Temperature Range:
~ KU open relays: AC:
1 and 2 poles —45°C to +70°C
3 poles —45°C to +60°C
DC: —45°C to $-85°C
KUP enclosed: AC:
1 and 2 poies —45°C to 4+55°C
3 poles —45°C to +45°C
BC: —45°C to +70°C
Time Values: (approx.}: Operate: 15 milliseconds
Release: 10 milliseconds
Weights: KU open retay: 2.3 ozs. KUP enclosed relay 30 ozs
Operate: AC; 85% of nominal voltage @ 25°C.
BC: 75% ‘of nominal voltage @ 25°C.

Enclosures: Two styles of heat and shock resistant, clear
plastic polycarbonate. Please see Page 7. .
Terminals: .187” standard, or .205” quick-connect. Both are

punched for solder-connecting.

CONTACTS:

Arrangements: Please. see chart, Page 4.

Material: Gold-flashed fine silver and silver-cadmium-oxide

is standard. Tungsien and #»" gold alloy available.

Ratings: 5 or 10 amps @ 28 volts DC resistive, or 240 volis

AC, 80% PF.

COILS:

Voltage: DC: to 110 volts. AC: 1o 240 volts 60 Hz.

Power: DC: 1.2 walts, AC: 1 and 2 poles 2.0 VA; 3 poles
27VA.

Resistance: Please see coil data table below. i

Duty; Continuous.

Treatment: Centrifugally impregnated with high quality elec-
trical -varnish,

Mounting: A wide choice of mountings. Please see drawings
on Page 7. .

CUSTOM SOCKETS:

Standard: All are rated 10 amperes. Will accept 187" ter-
minals of all KU and plain case KUP relays. Please see
Page 6.

,OPTIONAL FEATURES
FOR KU/KUP RELAYS

SCREW TERMINAL

SOCKET*

*Will accept 2 pole relay only.

CHOICE OF NYLON SOCKETS

27E043 with
Solder Terminals

27E046 with
Printed Circuit Term.

27E067 with
Quick-Connect Term.

27E088 with
Terminal Barriers

27E097 with
Quick-Connect Term.
and Term. Barriers

27EQ49 with
Screw Terminals

2060228 KUP

HOLDDOWN SPRING**

**Not designed for KUL.

COIL DATA FOR STANDARD KU AND KUP RELAYS

i
L]

a L%

1

e

&.ﬁ—

A
S

B,

»

>

27EQ67

27E088

DC COILS Il A COILS—1 & 2 POLE [50 60 117} AC COILS_2 POLE {50 60 11Z}
DC Nominal ne Sooeral ne wamtnal
Resistance Current in Valtage Resistance Current in Voltage Reswstance Current In
Volinge in Ohms Milliamperes SN Rollz In Ohms Nidlmperes 30 GDHz In Ohms ' Ahiliamperes
6 321 188 6 60 315 6 1z | 460
12 120 100 12 7 16k 12 T 20
24 472 51 24 7a 0t 24 7Z I 115
]

Eh] 1.80) 206 120 2.250 17.5 1 1o ' 24
L 10 000 1.5 230 RRREY i e’ 240 72 t 12
220 Use 110V relay with a 10.000 OHM

5W wire-wound res:stor i senes. _

31b




e

dual coil
* latching relay

ENGINEERING DATA

Especially designed for overload or memory work, the KUB
Series is a dual coil mechanical latching relay. A momentary
impulse to one of the coils operates the relay to set the lateh;
a second pulse to the other coil releases it. Coils may be spec-
ified to operate on the same or different voltages. (See Coil
Data chart for latch and release voltages.)

These positive -latching relays are mounted on a rigid
zinc-alloy die-cast base to protect the relay adjustment.dur-
ing wiring and to provide for stable alignment of the latch
bars. Relays can be furnished with contact arrangements to
6PDT (3PDT each cail).

GENERAL:
Insulating Material: Molded and laminated phenolic.
Insulation Resistance: 100 megohms.
Expscted Lifa: Mechanical: 500,000 operalions.
Electrical: 50,000 operations min. @ rated
load.
Braakdown Voltage: 1,500 volts rms between all elements.
500'volis rms between open contacts.
Temperature Range: AC and DC: —45° C min. +85°C max.
[1nter:mittent duty}.
Time Values: Operats: 25 milliseconds.

Approx, Weight: Open: 9.0 ozs. |
Operate: AC: 85% of nominal voltage @ 25°C
DC: 75% of nominal voltage @, 25° C
Terminals: .137" standard, or .205" qumk-connect Both are
punched for solder-connecting.

CONTACTS:
Arrapgements: AC and DC to 6§ Form T (6PDT}) [3PD’I‘ each
coil). Please see chart helow.
Material: Gold-flashed fine Sl[ver and silve;‘-ca'dmipm-oxide
is standard, Tungsten and #*»" gold alloy available.
Ratmg 5 or 10 amps @ 28 volls DC resmt:ve. or 120 volts AC.
% PF.

COILS:

Voltage: To 110 volts DC; to 240 volts AC. Specify voltage for
both latch and release cmls Please see Coil Data chart
below.

Resistance: Please see Coil Data chart below.

Power: DC: 2.5 wattis min., 4 watls max,

AC: 5.0 volt-amps to 4-pole; 7.8 vu]t-amps to 8-pole.

Duty: DC: Continuous to -50°C.

AC: Intermittent.

CONTACT ARRANGEMENTS COIL DATA FOR KUB SERIES
FOR KU, KUP, KUUB AND KUL RELAYS Please specify coil vollage for both latch and release coils
DESIGNATOR FORM Arrangement | KU/ XUP | XUS § Kut ite © 1
; T 550G S = S DC Coifs AC Coiis (50/60 Hz)
2 1 Form 8 SPST-NC [ © [ Un to 6 Pole Relays Up to 4 Pale Relays
5 1Form C 1 SPOY 2 e \d Resistance in | Av. Current Resistanca in | Av. Current
7 2 Farm A DPET-NO L o o Volts Ohms Milliamperes [ Volts Ohms Milliamgperes
'8 2 Form B DPST-NC 0 o ] [ 13.1 460 & 2.3 850
11 2 Form C DPDT © L) [} 12 52.0 230 12 10 425
12 | 3FormA | 3PST-NO ) Q ) 24 230 104 24 42 210
13 3 Form B IPST-MC o 9 ) 48 850 .56.5 120 1030 24
14 3 Form C 3P0T ) 3 o 110 4560 24 240 4100 22
15 A FoarmA | 4PST-NO ° 229 | yse 110 volt relay with 5000
16 3 Form 8 APST-NG ) Ohms, 5 watt resistor in series For 5 and 6 pals refays
17 4 Form C APDT -] 6 1.8 1300
18 S Form A S5PST-NO © 12 72 650
T 19 5 Form B 5PST-NC © 24 27 325
20 5 Form C 5PDT [-] 120 700 68
23 {233FormC | 6POT [ 240 2750 34




POTTER & BRUMFIELD'S RELAY SERIES §

small, shunting
magnetic latching
relay

ENGINEERING DATA

The KUL is a small, commercial, magnetic latching relay that
occupies approximately half the space of mechanically inter-
locking latching relays. The use of & permanent. magnet in
parallel with the normal magnetic circut accounts for the
relay’s small size.

Reset is accomplished by reversing the voltage polarily in
a single coil relay or by energizing the reset winding in a
dual-wound coil relay. 1f overvoltage should seccur during
reset, the magnetic circuit is designed to prevent false opera-
tion of the coatacts.

Relays with single or dual-wound coils are available for
eilther AC or DC operation with contact arrangements up to
3 Form C rated 5 or 10 amperes at 28 volts DC, resistive, or
120 volts AC; 80% P. F.

A variety of nylon sockets is available that includes a
choice of solder, printed circuit, guick-connect or screw
terminals. All sockets are rated at 10 amperss.

A good memory stability 15 offered by the KUL relay which
will provide a continuous latch condition during loss of
power. ) -

Continuous duty coil operation is pratical because of the
relay’s low power requirements. This feature provides for
the coil to remain energized in the latch position without
damage to the relay.

The various features designed into the KUJL Series make
it 1deal for applications as diverse as alarm systems and
machine tools, battery chargers and protective devices, proc-
ess conlrols and business machines.

" GENERAL:

Description: Sma!l, commercial magnetic latching relay.
Insulating Material: Molded phenolic.

insulation Resistance: 100 megohms minimum.

Expected Life: Mechanical: 10 million operations.
Electrical: 100,000 cperations minunum
@ rated load.
Breakdown Valtages
1500 volts rms 60 Hz between all elements.
500 volts rms 60 Hz between open contacts.

Temperature Range: AC and DC: —45°C to-+70°C.

Time Values:
Operale’ 25 ms max. @ nominal voltage @ 25°C.
Reset: 10 ms max. @ nominal voltage @ 25°C.

Weight: 3 4 ozs. approximateiy.

Operate: AC: 85% of nominal voltage @ 25°C.
DC: 75% of nominal voltage @ 25 C.

Entlosures: Clear plastic polycarbonate heat and
shock resistant case.

Terminals: 187" standard, or .205” connect.
Both are punched for solder-connecting.

CONTACTS:

Arrangements:
DC single coil:1 Form C, 2 Form C and 3 Form C.
DC duaicoil: 1 Form Cand2FormC._
AC single coil: 1 Form C, 2 Form Cand 3 Form C.**

Material: Gold-flashed Ane silver and silver-cadmium-oxide.

Ratings:
5 or 10 amps @ 28 volts DC resistive,
or 120 volts AC, 80% P. F.

COILS:

Voltage: To 110 volts DC; 120 volts AC.
Resistatice: Please see Coil Data chart.
Duty: Continuous

COIL DATA FOR KUL SERIES

- ACs0/60 H
DC Single Coil | DC Dual Cot* | AC corl with drageats
Co1l Resistanca Ceil Resistonce DC cof
Nomnal =+ 0% Neming! -= 10% @ 25%C) Nominal resistance -~ 10%)
Vollgge @& 25-C Valtage Latch Resclk Voltage @ 25°C
& 321 6 22 22
12 120 12 90 90
24 472 24 350 350
48 1,800 48 1400 1400
110 10,800 120 3700

*Dyal coil-available only with 1 or 2 Form C contacts. On stan-
dard dual coil relays, the latch and unlatch voltage raust be the
same. For unlike voltages, please consult factory.

**Diodes inéluded inside relay for 1 or 2 Form C contacts. For
3 Form C, the customer must wire diodes and resistor outside
relay.
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SOCKETS FOR KU/KUP

WITH SOLDER TERMINALS—27E043

+ 004
2) le5nia,

HOLES
The chassis layout for sockets with solder
terminals (27E043]) is identical with the
chassis layout for quick-connect terminals
(No. 27E067), shown

Socket Punch: Greenlee Part No. 501 8855.0
socket punch for either P&B socket Nao.
278043 or No. 127E067 is availablé {rem
Greenlee Tool Co., Rockford, Ilinois.

-2 .

27E043 Socket with

Solder Termnals
WITH QUICK-CONNECT TERMINALS
27F067 AND 27E097
qiGIAL BACE D S e T
e o~ 156014
0 = QUALLE =0 P e N onn :]P,_ 2 HoLEs)
OF = " HoLES _"}_ “r [OPTIONAL-
-of i 4 PLACES) I
a3 : E 1687
L “]. o CHASSIS LAYOUT 1270
1370 | arr Hge > —-l-
O ‘l.l l - < 208
iy [ - - j:aso
S 125 —-J 2 NQ. 27E038 SOCKET WITH
P | TERMINAL BARRIERS (USE
27E087 AND 27E097 WITH _—l 250 AMP NO, 61347-1 QUICK-CONNECT \
QUICK CONNECT TERMINALS 34 MAX foe - FEMALE TERMINALS). .
WITH PRINTED CIRCUIT TERMINALS—27E046
o 50 e = 005 ’ -
(TYR og2) 165 Dia 437 pe-,
| _"_f_'“’l_ MOLES "l“;" ,5,, L
) ] D6z D1a
@) [ lem L (ASREGD) =%
-I-_ el | j= 263 I 1687
A— ] « Q 1.282
1370 \17es e 1) 1687 090 Tyeo L I+ 1igea.
l = &3 180— l 750 -
&1 = 125 e i ..._.._::il . O B
— - f 138 0EF ¥ _J" L
875w . l_‘_ 297 156 TYR
f——1 500 — ] Suggested PC BOARD LAYOUT fov -
27E046 Socket with % Printed Circuit Socket {27E045)
Printed Circuit Terminals E i
WITH SCREW TERMINALS—27E049
R Ty B
SRR N N I R R S ;:‘1
o[lo} (Al | w | | .9 o
_[ 3'2 i S,
ofaellsl )= = R
_-? 9 8--«-—-’ A——-._@ 7
Tolerances on this page @Gl I ﬁl ars P e
unless otherwise specified: L == I 3@ A
0XX =+ .03" =3 - . 27E040
0.XXX = X o10” ] ] ko . E
OO O -
Schemahc for
x — DPDT 27E049 )
LT 8} ] S

2250 NO. 27E049 SOCKET WITH
SCREW TERMINALS
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MOUNTINGS

KUP SERIES ENCLOSED RELAYS

KUP PLAIN, OR 5TUD-ON-END RELAYS

* 005
179 DIA"I l-'-

X is for 187" and .205”
terminal dimensions.

.22 DIA,
*6-32UNC-2A

"1} SER'ES OPEN RELAYS i

KU BRACKET TPE : “ |

{2)76-32uUNC-2B

TAPPED HOLES_\
~= s

I

i ¥ H]

63 1Ll Yy @)
L b
i
o
]

[ -

|

be— 1 437 —
2 16 MAX

19 -

~_t87"

-

- 187°

2000 MAX

b 204 MaX.——] = 205"

KUP BRACKEY MOUNT RELAYS

o e 2 80 MAX | o78
{TYP}
312 t
(TYP} 75
625 p— —L
e 14 ¢
£ 531 3 —
MAX . - ] f_ §
e e - X
375 t‘ —a 43?I-
2500 d

2 20MAX o - 205"
X is for .187" and .205” ter-
minal dimensions, See termi-
' nai drawings below.
KU STUD TYPE

1 468 MAX
031 REF 031 REF

=11 |

|
-Iuas MAX. be 3057 THREAD

=Also available with .125” lo-
cating tab, as well as without
stud and locating tab.

T L e EUE] | |
A 1125 max be 1870

*5-32UNC-2A

KUB SERIES LATCHING RELAYS

- )
it
il

- o (wart

b —

* |87 QUICK CONNECT TEAM/NAL
*% 205 QUICK CONNECT TERMINAL

|

TERMINAL DIMENSIONS

187" STANDARD

205" QUICK CONNECT

x D0% 008
=2a , #1586 -
T"-—'—E—" TLi T ,
= O i{on™ar™ & € o™
iy ~ } -
= e ! LS
o i -t = gix™ - L

130 HEADER :;?:E:-:P:.: HEADER Lt 285 =28

WIDTH 1531 MAX. = JI6(REF—

Thickness: 020" Thickness; 032"
CIRCIIT DIAGRAMS SEATED HEIGHTS:

2 i 3 | 2 3

5 4 | 6 4 5 & 1.391" FOR #6-32 STUD WITH

- - - - o e jol 2y Tolerances on this page 2187 LOCATIMG TAB.
7 7 9 7 8 a uniess otherwise specified:

- 0.XX = £ .03 1.52 FOR 2-BRACKET WITH
A B A 8 A B 0.XXX = % 010" #6-32 TAPPED CCORE,
1.282" FOR #6-32 TAPPED CORE
WITH 125" LOCATING TAB
1 Form € 2 Form C 3 Form C OR 218" LOCATING TAB.
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KUL LATCHING RELAYS

—

MOUNTINGS

KUL CIRCUIT DIAGRAMS

DC SINGLE ZO1L DC DUAL COIL . AC CQIL
1 FORM C 1FOEM G 1FORM C
2 2 2

4 + i +M - “ L

~ LATCH# +

4 RESET~

LATEH

2FORMGC . 2FORM C
: 3 2 FORM C / 2
;-’ a’ ;. s =5 i é’ gg’
£ P IR 44

7 a 5
: - LA‘E’CM:— 2 :‘-,;_J = Rt

+ RESET — ) LATCH *

3 FORM C 3 FORM C
/2 3 ; =2
INP JEW 2 < g5 1a
R Sias
4-—'\/--—"-9 &

= LATCH DIODES CONNECTED

+ RESEYT — BY CUSTOMER

OPTIONAL FEATURES AND CODE EXPLANATION OF KU/KUP/KUB/KUL

Typa Contact Coil Mountings Terminals & Example
L Arrang. | Power {Drawings on page 5) Contact Mater:al p
1 = 6-32stud,
XU 218" locating tab KU4D15=0 l
2=2-hola bracket, Sopenieay,
Basic Y l;pped 3POT. UC. 5632 stud, 218"
Open - locating tab, 187
3=+ B§-32 tapped core,
Relay - quick-connect/solder,
<125 locating tab. silver-cad-oxide, 10 amps,
4=# 6-321apped core, e T
218" focatng tab
Ploase 1=Piain case: 1 =187 quick-connect/soldar,
2=with test buiton, silver, 5 amps
KU? see A=AG | 3=wilh neon light. 21 205 quick-connect/solder, | KUP11A21 =Enclosed. relay,
Basic 4 =wath test button & neon hght silver, 5 amps. DPDT, AC. plain case
Enclosed | Table | D=DC| 5=08racket-mounicasa: — 187 " teold with test butten, 187
Relay & =with lest bution 5= '1| quic d'°°_"“e: us° % | quick-connect/solder terminals
on 7=with neon light. stiver-cad-oxide, 10amps | .4 siver contacts, 5 amps
8= with test button & neon light, | 6= 205 quick-connect/solder,
Paga 4 9=5tud on end of case. silver-cad-oxide, 10 amps
A=Plain case = 6-32 stud:
8= with test button. KUP11AAT = 24V-—Enclosed
C =with nean light relay, DPDT, AC, plain case
D=wth test bulton & neon light and # 8-32 stud mounting,
E= P[ain case tapped core: 187" quick-connect/solder
F = with test button, terminals and siver
G=with neon light. contacts, § amps.
H=wtth test button & neon hight.
Kig 1 + Standard Mounting plate KUB17A12=Latching relay,
Basic 2 937" long, 1.781" wide 4PDT. AC, Stand mitg .205*
Latching with two .156” dia holes quick-connect/soldar,
Ralay an i 375" cenlers, silver, 5 amps
KUL KUL11D1206=Enclocsed
Basic ; ragnetic latching relay,
Enclosed I=Plaincase: DPOT, OC, plain case,
Magnetic 3=w'th.‘:;°)" light. (Sockets .205 quick-connect{ solder,
Lalching requin silver, 5 amps; with dual
Refay cotls for 6 voits.
[ 1 T T
7 1 1 I -
XXX XX X X X {Add XX Coil Voltage}
{Drawings on pages 7 and 8} (For KUL add: S—-=Singlecoll BD-—=Dual coil XX—Coll voltage.)
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SPECIFICATIONS

TRADELINE MODELS

Tradeline models are selected and packaged for ease of stocking,

ease of handling, and maximum replacement value. Tradeline speci-

fications are the same as those of standard models ekcept as noted

‘ below.

TRADELINE MODELS AVAILABLE:

R7412F Differential Temperature Controller.

TRADELINE FEATURES:

Includes freeze and overtemperature protection and an aux-

iliary relay driver.

Tradeline pack with cross reference label.

STANDARD MODELS

AURITIERT

MODEL | DIFFERENTIAL FREEZE OVERTEM PERATURE

Mo TEMPERATURE PROTECTION PROTECTION RELAY
CONTROL DRIVER

RT412A Yes

R7412B Yes Yes )

R7412C Yes Yes Yes

R7412D . Yes Yes

RI4I12E | Yes Yes Yes

Ri412F Yes Yes Yes Yes




TRMPERATURE SETTING RANGES:

Operating‘Range ‘as dofined by the temperature of the low temperatl_zre'
sensor)-- |
0 to plus 210 F {minus 18 to.99 dJ.

Differential Temperature Coﬁfroller:-
Adjustable ON and OFF differentials from minus 10 to plus 40 F
[minus 5. 6 to plus 22. 2 C]. Factory-set at' 1§ F [10 Ctemperature
difference ON and 3 F E 7 CJ temperature difference OFTF. Plug-
in resistors vary settings (see Table 1, page [ ).

Freeze Protection
Adjustable settings at 37, 42, or 47T F [3 6, or 8 CJ
Factory-set at 37 F [3 CJ.

Overtemperature

Adjustable in 5 F (3.2 C increments from 140 to 190 F [57 to 89 CJ.
Factory-set at 140 [66 Cl

ELECTRICAL RATINGS: .
Input Voltage--120V ac, 60 Hz; at 220/240 Volts, 50 Hz.
Load Relay Contacts-- .
1 N.O. Pole--12 AFL/72 ALR at 120V ac.
1 N.C. Pole--125VA at 120V ac.
Auxiliary Relay Drive--5 VA max at 24V ac, 60 Hz.
Power consumption--'l watts maximum.

AIVIBIEI‘T"I1 TEMPERATURE RANGE:
" Controller-~20 to 115 F [minus 7 to plus 46 C].
Temperature Sensor--
minus 50 to plus 450 F [minus 46 to plus 232 cl.

MOUNTING: .
Controller-~two screw holes in opposite corners of case.
Mounting screws not included,
Temperature Sensor--High temperature sensor either mounts with

an accessory clip or sensor has a flattened end with a mounting hole,



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 the setting, refer to Table 1 to select the resistors needed.
See Fig. 9 to prepare resistor for installation. Remove the old ON resistor
and plug in the replacement. Repeat for the OFF resistor. Be sure the )
correct resistor is inserted in the proper position, Use 1/8 watt, 1 ‘per.c‘:efl‘!::.,:. )
resistors, available locally. '

FREEZE PROTECTION TEMPERATURE SELECTION

On models with adjustable freeze protection, the setting may be ad-
justed by changing the freeze protection plug-in resistor R23 (see Fig. 8).
The R7412 freeze protection is factory-set at 37 F [3 CJ.

To change the setting to 37 F [3 C], simply remove the freeze protec-
tion 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. 8. Use
a 48. T kilohm resistor to change the freeze protection setting to 47 F [8 C].

OVERTEMPERATURE SETTING SELECTION ‘
On models with adjustable overtemperature protection, the setting m;.y

be adjusted by changing the overtemperature protection resistors , OT1 (R4i)

and OT2 (R26). The R7412 overtemperature limit is factory-set at 140 F [66 C]
To change the setiing, refer to Table 2 to select the resistors needed.

See Fig. 9 to prepare resistor for installation. Remove the old overtemperature

resistors and insert the correct resistor in the proper position. Use 1/8 watt,

1 percent resistors, available locally.
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FIG. 9--PLUG-IN RESISTOR PREPARATION. DIMENSIONS IN INCHES

FIG. 8--ADJUSTMENT COMPONENTS OF THE R7412.
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TABLE 1--DIFFERENTIAL TEMPERATURE CONTROL

FOR TEMPERATURE | USE RESISTANCES BELOW
DIFFERENCE OF: FOR BOTH ON AND OFF
_ RESISTORS (IN OHMS)
F C .
-10 -6 27500
-5 -3 15400
0 0 11500
1 0.6 " 11000
2 1 _ 10500
3 1.7 9760
4 2.2 9310
5 3 8870
6 3.3 8250
7 4 7870
8 4, 4 7500
9 5 7150°
10 6 6810
12 7 6340
14 8 5620
16 9 5230
18 10 4750
20 11 4220
25 14 3570
30 17 2430
35 19 1750
40 22 1210
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RETURN AJR MANIFDLD

SOLAR COLLECTORS

Z

N

~
=t

BEQUENCE OF DPERATION

bamper Normal Position: With panel power switch B-1 in the off position all damper actustors
assupe the lollowing position,

Actuator Mumber Damper Position

H-1 1 Closed ~ linked
3 Open

H=1a 2 Cloaed

H-2 1 Closed

H=25 1 Cloeed

H-1 1 Clooed - iinked
2 open

H-4 1 Closed

H-5 1 Open

)

5-3
(FILTER

0T-2 -

P e O

L~

OT-1

m ACTUATING MOTOR

D THERNDSTAT

=)
l————-c.:%)s'-i i

@ DANPER NUMBER

NS
SN

NI

|
] y.
AL A R
| NSNS BOOSTER FAN {F-3) -="l ) TEMPERATURE SEH
e . ]
3 (PR - e==J]L 11T THERHOSTA
N T @ Red OIFFERENTIAL
N i o1 Comanieen
L i [ HOUSE SUPPLY HANIFELO 4
UXILIARY | Rz i
HEATER .
RN _: éz/
R '/;7/ ey ,// -
%
NR @l o

¥y ANEA

a‘/4

% J .
N2

UL 4

Solar Hest {Auto Minter}y With manual override owitch SW-2 in "suto® position and the summer-winter
ewltch EW-T 1n WINEET ponleion the following sequence will take place.

Sotar heat: Byatem {u Indexod to noler hest by differential therecatat DT-1 actuated by sansor f-}
in enllector (roof) and eenmnr 5-1 at tor of rock storage or low limit tharmostat T-4 with sencing
bl fn collector dlacharga. ihen temperature difference hetwoon 8-t and 8-2 exceeds 10F ang
collector discharge tomperakure rises above 105F. %hen fndexed to nolar heat as per above aolar
heat relay KS will be encrgized causing the following:

A} Apply power to H-1 to open damper 41 and cloase danmper 43,

B) Apply power to H-1A to open damper 2.

€)  Apply power to M-2 ohd ¥-2A, See below for damper gequence.

B} Apnly power to H-) te apan damper 81 ond closa damper $32.

E) Apply power to M-5 to close damper.

F) Bturt solar clreulating fan PF-2. .

Room thormostat 7-1 nodulstes M-2 and M-2A, almo cycles furnace fan P-1 abd return alc fan F-3
through #loctronic relay R-1 to maintald deoired rooa toaperature.



SLUUVENCE UF OPEWRL EON

Damper Moreal Poaltion) WWith panol power switch -7 £n the off ponition all dempes actustora will
oasume Eno followlng pooition.

0T AIR PLENUM Actustor Nupber . Damper Position

H=1 ¥ Closed « iinked
3 Open
M=-ta ' 2 Clooed
H-2 1 Closed
H-2A 1 Closed
H-3 1 Closed - linked
2 Open
H-4 1 Cloped
* H=5 1 Qpen
SOLAR COLLECTORS S RN DE—— e ]
. 5"/FILTER
N [ Lee
4 \
7] ! ;
I p FTTITIL DI NSO IR ] {1}  acruarivs sorse
I 1,/ : z
___________ ) ’ D THENKOSTAT
| b J— @ pasrer nueER
-} IBOBSTER FAN (F-3) '-——’—,>1EF:FEHANY‘.’. SEHLOR
\ /
’ = - 7
Z ] 8 ={]L1MT TUERHOSTAT
7 eiuininiaiies Lol Ma i) 7
v A IFFLRENTIAL
: CONTROLLEA

(. o
AUXTLTARY,

|
' .! @]_77_75 HOUSE SUPPLY MANIFOLD
HEATER / i %
URN AIR HANIFOLD g d //

Roch Storsge (Auto Wintetjr The ayotem le findeiod to rock Storage when the temperature difference

Between 5-1 and 5-2 16 166s than 3F or collector dilscharge tomperatuge {s less than 100F na ocnoed

by thetmostat T-4, Aloo difterentisl thernootat DT-2 actuated by semnor 5+3 1n collector discharge
and G-4 In rogh storage or low limlt thermostst T-5 with Oenolng bulb in zouck otorage discharge.

If the tempeeature Aifference between §-1 and S-4 io obove 1BF and rock ntorage diacharge is ohove

. 95F then the oystem will rémain in rock okorage mode energlzing relay KR causlng the following.

M) Apply power to M=% to closing demper. HRoom thermootat T-1 through electronic relay A=t

will eyclo furnace Can P-1 ond return air fan P~1 to peintain denired roem tonmpesatuie.
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SOLAR COLLECTORS™

RETUAN ATR MAHIFOLO

SEQULNCE OF OPERATION

3

pamper Normal Posftiont With panel power switch 6-1 tn the of! position all damper sctustors ¥
sssume the [ollowing position.

HOT AIR PLENUM Actuator Numbet M Tosition
H=1 1 Cloged « linked
3 Qpen
H-1A 2 Closed
H-3 1 Closed
H-2A ' Ciooed
H-3 1 Closed - linked
2 Cpen
H-4 1 Cloned
H-5 t Open
211 .1 NN e e —
\llli': e . - S P -
] _ [ ——
! 3 Fuuten | )
] et ! ,
!
4

OT=1

. B,

el
1

| 1) acruating wWoToR
fomy !
i [}- T-B
] [] THERHOSTAT
I i — Le—ttYs5 ®
DAWPLR HUMBER
— s e £ 5-1
£ =’\>
. SCOSTER FAH (£-3) == ) TEWPERATURE SEN

. ROCK STORAGE .=:]L1un THERMOSTA

-3

DEFFERENTIAL
m CONTROLLER

I
E HOUSE SUPPLY MANIFOLD
|

NS

7

N

o))

7 |

gy

0]

Aux, Heat {Auto Winter}: The aystem lo indexed to mux, heat when the temperatute dlffmrence betwoen

T-J ond 5-1 1n leos than 3F or rock storage dlecharge is lese than $0F os oenned by thermostat T-5.

Also If the temperature dlffetcence between S-1 and 5-2 is less than 3F or low limlt otat T-4 ia 1enn

than 100F then kthe system will remain in oux. heat mode causing the following:

Room thermoakat T-1 will cycle the Purnace gas as per conventional furnace operation.

Noter The furnace 24V control voltage is off when pahel powar switch 8-1 ls turned off or sumaer-
winter svitch 8-) Ls In off ot sumner posltion,



SOLAR COLLECTORS

COLLECTOR HEADER-SD‘I:FIT VENT

ALR HANIFOLOD

'
“EE[UENCE UF DPFERATION
\

Dampef Mormal Pomition: With panel power switch 6+1 in the off position a)l damper sctustoroa wil!
assume the Lollowing posltion,

\\3 . N 31 AIR PLENUN Actuator Nusber Damper © Fesitfon |
2 T n-t 1 Closed - linked
\\ k| Open
] H-1A H Closed
\ H-2 1 Cloged
=3 i H=2A 1 Cloged
. H-) 1 Cloged ~ linked
A 2 Open
// : a—; : glond
M- pon
ATYIC FaNs )
i
¢ RN
&
— 0T=-2
S-3
FILTER
NG C -
S-1 \ 2 l g
E ~ 3
[} actuating movoR
i G:T-‘.‘l .
. [] THERMOSTAT
. bT-1 :::D 5-4
| D52 @  paween noMEeR
J?-‘v-— R.A BODSTER FAN {I-3) «=Drzm=enmune SENSOR
@ o ROCK STORAGE c==]]LINIT THERHOSTAT |

OUTSEIDE AfR

DIFFERENTIAL
Fe or] CorraocLen
&) HOUSE SUPFLY MANIFOLD ,
PUXILIARY .
HEATER .
"
T .
‘—"‘m/;

Besltrrrrerys

OTEs TH THE VENT MODE, THE
COLLECTOR HEADER=SOFFIY
VEHT BUST BE REMOVED.

Vent {Auto Summer}r With manual overcide awitch Bw-2 in "auto® pomitfon and the sumwer-winter
E;]Ecé EW—T In numnct position the following pequence will toke place.
vent: The vent relay KV will be cnerglzed cauning the following:
A)  Apply power to M-1 to open damper #1 and cloor damper §3.
B} Apply power to H-4 to opeh vent domper.
€} Apply power to H-5 to ¢loane damper,
D) Btart exhaust fan in sttie.
Solay heatsr Syotem s Inoperatlve,
Rock Otarager Bystam io inoperative.
Aux, heatr gysten fa inoperative.
b

Collector Overtemperature Alavm
Hhen collector temperaturs cxceedo the setpoint of thermoastst T-1, the eyaten ie Lndexsd to vent

Tycle regardlens of the pusition of menual override awitch 5-2 and Aummer-wintsr awitch §=3. Should
exhaust fan fail to atart, air flow ewitch will activate p pllet alara eon pane! face. The slack
clrevit cap be activated manuslly by override switch 8-4.

All modes can be sctivated panually be selectlng nodes tequirzd uith ovstride ryitch B-2,



LIST OF SERVICEMEN

ELECTRICAL CONTRACTOR

BELCO INC.
10450 Shields .
Oklahoma City, OK Phone #05/794-4435

CONTROL CONTRACTOR - BARBER COLEMAN CONTROL

R & B Temperature Controls Inc.
. 7321 Broadway Estension
Oklahoma City, OK Phone 405/848-8573

HONEYWELL

Honeywell Service Line Center
6600 N. Broadway Extension
Oklahoma City, OK Phone 405/848-2811

COLLECTOR HARDWARE

The Binkley Company
Building Products Division .
Warrenton, Missouri 63383 Phone 314/456-3455

SOLAR CONTRACTOR

Solar Engineering & Equipment Co. Inc.
3305 Metairie Road
Metairie, Louisiana 70001 Phone 508/837-7313
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Appendix A

SOLAR HEATTINSG

DESIGN DRAWINGS

FOR
CONCHDO S CHOOL BUILDING
EL RENO, OKLAHOMA

CONTRACT NAS &8 32247

SOLAR ENGINEERING & EQUIPWMENT CO. 11



INPDPEHX OF DRAWINGS

DWNG. CO. TITULE
S~1 Module Cross Section
s5-2 Installation Details
s-3 " Collector Installation Details
3-4 Ductwork in Attic
M-é Ductwork in Crawl Space
M-6 Air Distribution Details
M-7 _ Details - Duct Connections
.C-8 Storage Design & Air Distribution.
-9 Instrumentation - Storage
I-10 Instrumentation Schematic
I-11 Instrumentation - Lower Attic
I-12 Instrumentation - Crawl Space
I-13 . Typical SDAS Sensor Connection Details
1-14 SDAS Installation Details
C-15 : Control Diagram - Solar Heating Mode
Cc~16 Control Diagram - Storage Mode .
c-17 Control Diagram - Auxiliary Heat Mode
Cc-18 Centrol Diagram - Summer Operations Mode
C~19 Typibai Control Wiring
c-20 COLI:.ECTOR BALANCING DETAIL '
c-21 . Service Rig for Access to Collector Area
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/ g /Z/ SOLAR TO STORAGE . Biled
- 7 = AL
- 7 wikth ranual override awitch {$8-2} fa *auTe" poalitlon and the aetfc vent manual-winter switch i: oM B8 g 6
// ///% (sW-3} in the Mwinter” position, the foklowing scquences of operation will take placa. When sensor 3 ‘gus o &
{s-1) locarad in the collector 15 189F above senser ($=2) locaked In rock sterage, and low limit ;‘; §*5“= - 5
’ cheymostat T-4 with sonsing bulb located in the collector discharge senses a kenperature of 1059F L o iy
or grester, the solar ko storage mode will be indexed by the dffferential costreller (BT-1) which x S— L
will energize relay {KS) causing tha fellowing: . - N '
B m ~ -
* Al Apply power to M-1 opaning dampar 41 and closipg damper 3. ol &l & $ )
Bl Apply power to M-1A opening dampor §2. 3 I I “g
¢} aApply power to opon H=2 and close M-2A. + Il 1]
D) Rpply pawer to M- opun{nq gampnr 11 and closing damper #2 R
. E) * Apply powar to M=5 eclasing dampor
. - F) Start solar ¢irculating fan F-2 ) <] | Ql =
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; EEVUENCE OF SPERATION - S
* “5

. pampor Mormal Positfon: With panel power switch 8-1 in the off position all dampar actuators will
apsunc the EcLlowing pesition. ";'

* . H-1 ] Cloged ~ linked
3 X Open
L ‘O E=1A 2 Claaed v
' ‘ H=2 1 Closad
« . K2R 1] Cloped
\ . M= 1 ' Cloned ~ 1linked
' - - - f 2 . Open -
! H-4 1 Closad
. . H-5 1 n
SOLAR COLLECTORS ) S prez | . .
[N / 53 by 7ER MAHUAL BY=PASS DAMPER .
L 2 . .
S - [3 ety
. 7 g . 0  AcTuaTING HOTER
| /4 D THERHOSTAT
0T-1 : 7’ —==)s5-+ .
| -t ®  oanpth HUKBER
-
I //(, 7 |BODSTER FaAM I=DTEME,ERM’6MEN5¢R
ROCK STORAGE =]|LIMIT THERMOSTAT
Z g ST
. CON
HOUSE SUPPLY MANIFOLO : *
RETURN AIR MANIFOLD . .
3 OO a0 O I W T v "
T \ [ 3 SOLAR MO _SPACE . - . . .
; - -
Thiz made oceurs during the solar to storage mode and cssentlally is & moda
. ”/ \\\\\\‘\\\\B%& room thermostat {T-1) requires heat, [t energlzes olectronic relay 331 and the {:{fﬂv}:gaez\ggg&. When !
A} Remove power ko M-2 closing the dampez u .
B) Apply power to M-2A opening the damper i '
) Start Furnace Ean F-1
- D) Start bocster fan F-3 -
BE) All other dampers and fans remain In thelr salar to storage mede positions )

HOTE: Room therrostat F-1 modulates -2 and M=24, it also <ycles furnace fan F-1 and booster
fan P-) through electronic relay R=1 to maintain desired room temperature. -
HOTE: To prevent FAN {F-2} from starving in this mods, a menual by-pass has be
allew alr to by-pass darmper M=2. ’ ¥oP on provided ro
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hotuator Rumber Danpet
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BAOSTER FAN (F-3)

I___,_..__..__./ .

HOUSE SUPPLY MANIFDLO

pamper Hermal Position: #With panel pawver svitch S«1 En the off positlen all do,
agpune the following pesition, L pe mpar actustoes will

Position

Closed - linked
Open

€losed

Cloged

Closed

Cloged ~ linked

0]
D TRERNDSTAT
@
=) TEHPERATURE SENSCR

e=—JLIMIT THERMOSTAT

DIFFERENTIAL
ﬂ . CORTRULLER

ACTUATING MOTOR

DAMPER KUMBER

EfE]

7

LiZ

G

With manual overcide switch (SW-2) in *AUTO" position and
(SW=3) in the "winter" position, the following sequences will take place in the roek storage neda.
the system la indexcd te rock storage when the temperature of icnser {S-1) located in the collactor
i3 3CF sbove the temperature of sonsor (S8-2) located Ln the rock storage, or the collactor discharge
temperature is legs than 100°F as spnsed by low limit thermostat (T-4)  This assumes that the
collecter is coollng of €, Differential controller (DT-2} then takes over systems operation for the
1ock storage moda. The System will rermain in this mode 29 long as sensor {S-4} which ts located 1n
zock storage Is 189F sbove senser {5-3) lccated in the collector disecharge and the air temperature
diachorge from storage which {3 senbed by low LImlt thormostat (T-5) remains adove 9590,
satisfylng all previously mentioned conditions relay {KR) will bo energized causing the followings

FOCK STORAGE
the attic veat menual=winter switch

Al apply power ko ¥=5 closing the damper -

B} Room thermpstat (T-1] through electrenie relay {R-1) will ayele furmace fan (F-1} and booster
Ean (F«3}} to maintailn desired room temperatura -

C) AlL other dampers and fans will rorurn to theiy normal "off” positlons (sce above scguence

of operation}
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SOLAR COLLECTORS

RETURR AIR HANIFDLD

SEQUENCE OF DP-EMTIQ\!

Ll t\'aator Humbar

HOT AIR PLENUH
- B-1

‘

H-1A

% [ = RV SN e

-1
HMn2R
H=3

M=d
H=5

&3
H
LYY PYPYPIST P )
n

S-3piver

DT-1

} @ [
e L—:::Ds...
R N —---—l=%)5-z

BOUSTER FAN (F-3)

Z].

HOUSE SUPPLY MANIFOLD

ROCK STORAGE

Lapper Hormal Positiont Wlth panel power gwitch 8-1 in the off position all damper actuaters will
assune Ehe following position.

Position -

Open -~ -

{f]  acruaTING moTOR

D THERMOSTAT

®  pawpER HUMDER
:j——DTEMPERATURE SENSOR

e==fJ LT THERMOSTAT

DIFFERENTIAL
CONTROLLER

777 7/ |

AUX HERT . b b Pamot mare . - fmm emm ama o,

Wich manval overclde switch {SW-2| in "AUTO" and the attic vent mafnuai-winter switch (Sw~3}
in the "winter® positicon, the following seguence will ogcur. 7o index aux. heat tha follawing
conditions miugt be met, Sensor {s-4) located in rock mtorage is 3 or leas degrees Above sensor
[5=2) lozated at collector discharge, low limit thermostat F's’ located at rock storage discharqge
registors beldw 95°F, sonsor (S-1) located in tha collasctor*is 3 or loss degrees than senscr (5-2)
located in zock atorags, and low ‘kimlt thermostat (T-4) roglsters legs thap IGO®F, If all the above
conditions are met the oystem will index aux heat cavsing the following.

Al T-! ¥11I cycle gas valve and furpace fan [F=1) a5 per copventionsl furnace cperation

B} All other dampers and motors will raturn to thait normal "OFF* posicion,

{scc above sequonce of speration)

NOTE: The furnace 24v control voleage is off when panel power awitch (5-1) ks turned off or
summer winter switch ($-3} is in off or gummer posStion. .
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SOLAR COLLECTORS

pamper Hormal Poasltion- With pano)l power switeh 3«1 In the o osi n
asoune the following pesition, £f position all domper actuators will

Skl DETCE OF DeLbn N

HOT AIR PLENUM Agtuator Rumber Lamper Position
wa H=1 1 Cloged - linked
T=a HUSEDN 3 open
; H=14 2 closed
- | R H=2 1 cloted
. 1 Ha2h 1 Closed
- N M=3 . 1 Clesed - lipked
[ 2 Open
il N H-4 . 1 Closed
ATTIC FARS ! \\'§ ! Open
| v
—l DT-2 .
83
FILTER
Se1 \ "
-2
i3
. il |
I
B B .
) . . + [0  acruating Motor
§ 0
THERMOSTAT
DT-1 '==D5" .
| Ly 5. @  ©aNPER HUMBER
LA ) .
BOOSTER FAN (F-3) I=DTEHPERATunE SENSOR

COLLECTER HEADER=-30FFIT VENT

RETURN AIR MANEFOLD

HEATER

UXTLEIARY

Q |

R [EikE| HOUSE SUPPLY HAMIFOLD

ROCK STORAGE

c==f|LtNIT THERMOSTAT

. DIFFERENTIAL
ﬂ CONTRULLER

OUTSIDE AIR

®H

VENT CYCLE

o )

0

s
-
NOTEs IN THE VENT HODE, THE
COLLECTOR HEADER=SCFFIT
VENT MUST BE REMODVED,

The vent cycla iz design to kocp the collactors fxom overhoa
This cycte can be actuated manually by 1) switching tho manual o
attie¢ vont manual=-wintor swtich {8W-3) to "attic vent manuil®,
3} or by awikching the manual override switch (5W-4) on the faca
tun continously in all three of the abova modes which is undag
iimit thermoatat, {T~3) locatod in tha collector dlocharge has b
of thig mode, With athic vent manualewintor awltch (SW=3} in th
rauto™ position the svotem is indexed in "gummer vent meda”. Wh
(KV} will bo enexglzed cauming the following:

Al Apply pewer to M=l to open damper #L and clese damper
B) Apply power to M-4 to open damper

€} Apply pewer to M~5 to closa dampar

p} Start oxhaust fan in attlc

COLLECTOR OVERTEMPERATURE ALARM

position of manual overrido switch S=2 and sunmor-winter awitch
activate a pilot alarm on pane) face, Tha alarm clrcult can be

Whor collector temperatura oxcoeds the setpoint of thormoskat T-3, tha system 1s indoxed tG vent cycle regardlaas of the

ting and theraby lmsura the longevity of the cover matorial.
vorrida swtich (SW=2) to the "aute” position and switching the

2) or by switching tho manual override switch to "VERD™

of tho control panel to tha "ON" position, The exhaust fan will
irable from tha standpoint of cnergy congservation. Thorafera a
een incorporated Into the vent cyclo to provide autematic cycling
e "OFF* position and the manual overrida switeh (SW-3} in tha
en (T-3) acnses a temparature of 1909F or greater tho vent relay

3
solar heat: Systom is inoperative
Rock Storage; System Is inopazative
Aux. leat: Syatem iz lnoperative
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5~3. Should exhaust fan fail to starxs, air flow switch will
activated nonuslly by avorride awitch §-4. . .
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NOTE:LADDER MAS BEEN DELIV-
ERED BUT HAS NOT BEEN
INSTALLED AT OWNER'S

REQUEST

TS URACKET
HOT FASTENED
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[T | : WETH ROOR PLARNK
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SOLAR ENGINEERING & EQUIPMENT COMPANY

SPLICE
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DY COLLECTOANS EVCAY

CONTINUOUT TRACK

HOTEs THIS LADGER R1G IS NOT INSTALLEC PERN=
AHENTLY. IT IS [N CUSTODY OF LOCAL SERAVICH
MAM, IT 15 HADE LUP 1N [2' TRACK SECTIONS
AND I3 AESEHMOLEC QN ROOH, FO GIVE TOP ACZESS
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