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S Y S T E M  O P E . R A T I O N  R M A 1 N T E N A N C : E  

A .  GENERAL . 

T h i s  i s  a n  a i r  t y p e  s o l a r  s y s t e m  d e s i g n e d  f o r  h e a t i n g  d u r i n g  

t h e  w i n t e r  a n d  1s v e r y  s i m p l e .  t o  o p e r a t e .  B a s i c a l l y  t h e  s y s t e m  

i s  c o m p l e t e l y  a u t o m a t i c .  a n d  . w i l l  f u n c t i o n  w i t h o u t  f u r t h e r , , a d -  

j u s t m e n t .  when t h e  c o n t r o l  s w i t c h  i s  i n  t h e  '!Winter Modew a n d .  

t h e  m a n u a l  o v e r r i d e  s w i t c h  is  i n  t h e  a u t o m a t i c  p o s i t i o n .  . . . NOTE: 

T h i s -  s i w t c h  m u s t ,  b e  l e f t  i n  t h e  a u t o m a t i c  p o s i t i o n  .an.d s h o u l d  

o n l y  b e  c h a n g e d . b y  a n  a u t h o r i z e d  s e r v i c e m a n .  Upon c o n c l u s i o n  

o f  t h e  h e a t i n g  s e a s o n ,  t h e  c o n t r o l  s w i t c h  i s  p l a c e d  i n  . t ,he . . 

Summer Mode w h i c h  a c t i v a t e s  t h e  a t t i c  f a n  a n d  v e n t i l a t e s  t h e  

c o l l e c t o r  a n d  a t t i c .  NOTE: The s o f f i t  v e n t s  l o c a t e d  a b o v e  

t h e  f r o n t  d o o r  m u s t  b e  o p e n e d  i n  t h i s  Mode t o  i n s u r e  a d e q u a t e  

v e n t i l a t i o n .  If t h e  v e n t  mode i s  n o t  b p e r a t i n g  p r o p e r l y ,  a n  

a l a r m  h a s  b e e n  p r o v i d e d  w h i c h  g u a r d s  a g a i n s t  i n a d e q , u a t e  

v e n t i l a t i o n  a n d  w a r n s  t h e  o c c u p a n t  o f  t h i s  f a c t .  A l o c a l  

s e r v i c e m a n  s h o u l d  t h e n  b e  c a l l e d  t o  r e c t i f y  s a i d  p r o b l e m .  
, , 

A t h i r d  s w i t c h  h a s  b e e n  p r o v i d e d  t o  m a n u a l l y  t u r n  o f f  t h e  

a t t i c  f a n  d u r i n g  o v e r c a s t  d a y s  o r  n i g h t  time a n d  i s  c l e a r l y  

marked  a s  s u c h .  T h e r e  i s  a l s o  a  s y s t e m  On-Off s w . i t c h  w h i c h  

c o n t r o l s  t h e  power  t o  t h e  e n t i r e  s y s t e m  a n d  i s  p r o v i d e d  f o r  

s e r v i c i n g  t h e  s y s t e m .  

The moving  p a r t s  c o n s i s t  o f  F a n s  N O .  1, No. 2 ,  t h e  a t t i c  f a n ,  

d a m p e r s  a n d  d a n p e r  m o t o r s  1 - 5 .  N o r m a l l y  t h e  o n l y  r e a s o n .  why 

t h e  s y s t e m  w i l l  n o t  o p e r a t e  w i l l  b e  b e m u s e  o f  t h e  l a c k  cf 



e l e c t r i c i t y  c a u s e d  b y  a  b u r n e d  o u t  f u s e ,  o r  b e c a u s e  t h e  d r i v i n g  

b e l t s  h a v e  p a r t e d  o r  s l i p p e d .  T h e s e  t w o  f a u l t s  c a n  e a s i l y  a n d  

q u i c k l y  b e  d e t e r m i n e d .  
. . 

If t h e  s y s t e m  d o e s  n o t . s h i f t  t o  t h e  p r o p e r  o p e r a t i n g  .mode i t  

may b e  b e c a u s e  of '  l a c k  o f  power  t o  t h e  d a m p e r  c o n t r o l  s y s t e m s  
1 
I a n d  t h i s  s h o u l d  b e  c h e c k e d .  ( s e e  d a m p e r  m a i n t e n a n c e  s e c t i o n ) .  
I 

' F a i l l i r e  o f  s e n s o r s  o r  .jamming o f  o p e r a t i n g  moto . r s  o r  s o l e n o i d s  .J 

6 

may make t h e  d a m p e r s  a n d  t h e  c o n t r o l  s y s t e m  i n o p e r a t i v e  a n d  

I t h e  s e r v i c e m a n  s h o u l d  b e  c a l l e d .  ' ( s e e ' l i s t  o f  a u t h o , r i z e d  

s e r v i c e m e n ) .  



B. - FILTERS 

F a n  No. 2 i s  e q u i p p e d  w i t h  a s t a n d a r d  f i b e r g l a s s  a i r  f i l t e ' r  

w h i c h  s h o u l d  b e  r o u t i n e l y  c h e c k e d  a n d  r e p l a c e d  when d i r t y .  

( s e e  M-4 o f  w o r k i n g  d r a w i n g s  . f o r  f i l t e r  p l a c e m e n t ) .  T h i s  . . 
w i l l  n o r m a l l y  b e  a b o u t  o n c e  e a c h  m o n t h .  N a t u r a l l y ,  t h e  a i r  

fi . ' l ters or1 t h e  c p n v e n t i o n a l  u n i t  s h o u l d  b e  c h e c k e d  a n d  r e p l a c e d ,  

a s  p e r  u s u a l  o p e r a t i o n .  Large mesh s c r e e n i n g  f i l t e r s  w i l l  b e  

i n s t a l l e d  o n  t h e  i n l e t  a n d  o u t l e t  t o t h e  r o c k  s t o r a g e  p i t  a n d  
I 

t h e s e  s h o u l d  b e  c h e c k e d  o c c a s i o n a l l y  t o  r e m o v e  a n y  i n s e c t s  o r  

o t h e r  m a t e r i a l  w h i c h  may h a v e  a c c u m u l a t e d .  
. . 

C .  . - COLLECTORS 

' . The  c o l l e c t o r s  s h o u l d  b e  s e l f  c l e a n i n g  if t h e r e  i s  n o r m a l  r a i n -  

f a l l .  , H o w e v e r ,  d u r i n g  e x t e n d e d  d r y  p e r i o d s  i t  . . may b e  n e c e s s a r y  

t o ' h o s e  down t h e  t o p s  t o  r emove  a c c u m u l a t e d  d u s t .  I n  a l l  e v e n t s ,  

t h e  l o c a l  s e r v i c e m a n  . s h o u l d  c h e c k  c o l l e c t o r  c l e e s s ,  a t  l e a s t  
. .! 

o n c e  p e r  m o n t h  t o  e n s u r e  e f f i c i e n t  o p e r a t i o n .  p e r i o d i c  c h e c k s  

f o r  water l e a k s  e v i d e n c e d  b y  o b v i o u s  r u s t i n g  a n d  c a u s e d ' b y  

T e d l a r  damage s h o u l d  b e . c o n d u c t e d .  N e w .  T e d l a r  s h o u l d  b e  o r d e r e d  , 

(see  c o l l e c t o r  m a n u f a c t u r e r )  a n d  r u s t e d  areas p r o p e r l y  c l e a n e d  

. a n d  r e p a i n t e d .  O t h e r  t h a n  t h i s ,  t h e r e  i s  v e r y  l i t t l e  t h a t  . ' 

s h o u l d  g o  w r o n g  w i t h  t h e  c o l l e c t o r ,  a l t h o u g h  a n  a n n u a l  i n s p e c , t i o n  

b y  t h e  l o c a l  s e r v i c e m a n  is a d v i s a b l e  t o  s ee  i f  a n y t h i n g  i n o r d i n a t e  . 

h a s  happe 'ned .  



DUCTS 

D u c t s  s h o u l d  b e  c h e c k e d  f o r  a i r  l e a k s ,  c r a c k s ,  o r  s e p a r a t i o n s .  

D u c t  i n s u l a t i o n  s h o u l d '  a l s o  b e  c h e c k e d  a n d  r e p a i r e d  o r  r e p l a c e d  

a s  n e c e s s a r y .  

S I T E  DATA ACQUISITION 

T h e  S i t e  D a t a  A c q u i s i t i o n  s y s t e m  s h o u l d  n o t  b e ,  t o u c h e d  i n  a n y  
. . 

way. T h i s  h a s  n o t h i n g  t o  d o  w i t h  ttle a c t u a l  o p e r a t i o n  o f  t h e  

S E E C O  h e a t i n g  s y s t e m  b u t  m e r e l y  c o n s i s t s  o f  a  s e r i e s  o f  t e m p e -  

r a t u r e  a n d  f l o w  s e n s o r s  w h i c h  c o l l e c t  a n d  t r a n s m i t  d a t a  t o  a 

g e n e r a l  c o m p u t e r  p r o c e s s i n g  a n d  r e c o r d i n g  p o i n t  b y  a p r i v a t e  

t e l e p h o n e  1 i n e . w h i c h  is c o n n e c t e d  t o '  t h e  t r a n s m i t t e , r  i n  t h e  

h o u s e .  

M a i n t e n a n c e  t o  d a m p e r s ,  d a m p e r  m o t o r s ,  f a n s  a n d  t h e  c o n t r o l  : ' .  .:... 
. , ^  .. , .. ,, 

:.. ' ' , .,-," 
p a n e l  i s  e x p l a i n e d  i n  d e t a i l  i n  t h e  f o l l o w i n g  p a g e s . ,  ~ b n t b b l . .  .:,.:: ,. .- , . 

. . 
d i a g r a m s  s h o w i n g  t h e  v a r i o u s  o p e r a t i n g  modes  a r e  a l s o  p r o v i d e d  

a s  well a s  a l i s t  of s e r v . i c e m e n  t o  c o n t a c t  i n  t h e  e v e n t  a n y  

c o m p l i c a t i o n s  s h o u l d  d e v e l o p .  



36" VERTICAL BELT-DRIVE POULTRY FAN 
AMCA Certified Alr Deliverirs. 1/2 HP, Bail Bearing, TE Motor Included 

Shipping Crate Can Serve as Installation Frame. Shipped Completely Assembled 

r-:----- - -  

Dayton Electric Yfg Co. certifies that the tan shown 
here is licensed to bear the A3fCA seal. The ratings 

W E  W A U  OPENINGS g~ven are based on tests made in accordance with 
rmc 2.6 MATERIAL AMCA Standard 210 and comply with the requirements 

of the AMCA CertMed Ratings Program. 
NO. 3C270 Con. Retail $231.20. Each .,.....-.,. .Sl38.4S 

CERTIFIED C F M  LICENSED BY AMCA(-) 
M. 0.0s' &lo* &la*  0.167 &W Max. 
s? SP SP SP SP SP 

11.300 10.750 1o.m 0 8750 7750 510 0.153 
(9 FOC f~ r i h u t  duck (t) Doar nor inciudm drrve 1-. 

I S  NOT REQUIRED AS T H I S  MOTOR HAS SEALED 

BEAR I NGS a 

PNLEY- CHECK PULLEYS FOR SECURE F I T  AND ALIGNMENTI 

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 
US ING-CHECK HoUS ING FOR SECURE WALL ATTACHMENT, 



- F A N  M O  T a R  

1/8 to 3/4 HP FURNACE & BELT-DRIVE BLOWER MOTORS 
P --- 1125 RPM, 11JV. Split ?ham Type. Auto. Thermal Pm!cc)ian 

C' ,r Low Noise, Reducod Starting TOrgUe.WC Rise, Contlnuour D d y  
Bulit for qulet, de endable service on 
warm ur funucer. % e l ~ r i v e n  furr .~rd 

MEMA U t r a m  

(a) Na. 6 K W  6K362 have NEMA 48 fnrnb.body m o u n d  on NENA 58 frunr bw.  h e  1% low. 

f 6., 
and am .up b d  wath Ha rpht atsd mhdt b d o  m rir;tFtg,3 &#'a- mounting W-. M ~ W  di bcctit 3.; I )L* UIC w ~ t ,  upfi-i 

I S  NOT REQUIRED AS T H I S  MOTOR HAS SEALED 

BEAR I NGS a 
i 

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, 



BULLETIN 
K .  '786 F - 2  B L O W E R  

C .  
1 

SINGLE INLET BELT-DRIVE DUCT BLOWERS 
Air Deliveries Based on Standard Test Codes of AMCA 

7 4 

9, 1 0 5 s  & 1 2!it', Single-Width, Multi-Vane Wheels 
Adjustable on-theJob to Any Discharge Position 
Very Quiet. Adapts to Many General Applications 

Economical single-inlet blowers with inlet unobstructed, for general 
duct ventilation, exhausting, air conditioning, processing and indus- 
trial use. Comes with bottom horizontal dischorge which can be 
altered on the job to any required discharge position by drilling new 
holes and rotating blower housing on base and bolting in position. 
Adjustable top motor mount quickly changed from top to rear 
mounting. 

Rugged construction of heavy gauge steel throughout. Very quiet. 
High volume at low velocity. Over-sized boll bearings for long life 
and dependable operation. Finished in baked-on gray enamel. Motor 
not included. 

Air deliveries of blowers listed below are based on standard test 
codes of AMCA. 

Model %" %" % ' % " %' 1" %PO. - 
No. SP SP SP SP SP -- .--- -- s_p - RPM HP wr. , 

2C887 1100 1000 890 800 475 - 1000 1/4 25 
2C888 1690 1600 1480 1370 1140 - 1000 112 36 

- 2CBO I 01 I I i 2100 1980 1 6 0  4 875 1/2 601 
. 

('1 Overloaded below %" SP. Overlooded at this SP at specified HP. 

Model Wheel Size Shoft 
BLOWER DIMENSIONS 

No.--Dia. W Dia. A B C D E F G H J K L M 0 P R S 

R-DIA 
- 4  HOLES 



- B O O S T F R  F A N  

SINGLE-INLET, &WAY DISCHARGE BLOWERS 
Adaptable to 4 Discharge Positions on the Jab 

Vh to 18hH Dla, Single-Width Wheels 
neslgned and bu:!t fnr genfrnl cluct vent!lal'on. r x  
hnust;ng. ;ttr cnnclitton~ng .,nd induu'rial a:r mwlnr 
appilc.~:ions Slnglr-inlrl t;pe lor quret, efficlz>nt per 
formrnce Adaptable to an;., oY 4 stand..,rd dl~~chargc~ 
an  the jnb by rnerclv re.lm.:tinr: a4J. mc tor mount an11 
mo?or on ,am@-see d:agrams. iielt !cngth r~tnalns 

No. 2csa6 same for each disrh.lrpc pns;t:on. Prccisi:-n, balanrcd. 
single-width whcr-Is on bal! bcar:ngu. Heavy KnuRe, cl!e stam cd stwl 
houslnfls. Gray fin:sh. Resil~ent.m~,unted, nuPomatic reset tterrnal~r 
protected Dayton motoi and dr!..-e packed separately when blower 
s ordered complete. Request Bulletin 706. 

A 4 BASIC DISCHARGES SERVED (2, 

BOrrOM UP TOP WWN 
HORIZONTAL BUST HORIZUNTAL BUST 

BLOWER ONLY Shw W. 
W h l  Wheal Shrtl Ink1 Oullal Overall Slzs Leso Motor and Oraa Lass Mt. 

- -- - 
lo!;. 4;lI- 1c;tlW 108;- I.I%.* 2 ~ 9 8 6  *kt.:,, 550 72 ?: 

1K dH* {r ] l l n  n t ,  I N  1:ta I 2C987 a17 -L 50 21 .!'I 
12% 6 ?; 13% l j ry  XI., 21 1; 121, I 2C988 lil.'l.! 91  81  :It; 
1 6 1 15% 7 N l  25 1 2C989 I i i \ i  145 81 47 
18% Q 1 191% ~ a ? i  : I;?" 7 4C218 It#:{ 111 180.67 w: _ _ _ _ _  ._ -_-.- 

SINGLE-INLET BLOWERS WITH MOTOR AND DRIVE 

MO TD R - 'CHECK w I R I NG FOR SECURE CONNECTIONS ,O I LI NG 

I S  NOT REQUIRED AS T H I S  MOTOR HAS SEALED 

BEAR I NGS 

PULLEY -CHECK PULLEY FOR SECURE FIT AND ALIGNMENT 

BELT - CHECK BELT FOR WEAR AND REPLACE AS NECESSARY, . 3 l d  8 

- 

MOUNTING BOLTS ARE SECURE UPON COMPLETION 

OF MAINTENANCE INSPECTION,  



TEMPERATURE CONTROLS, Iwc. 
H e a t i n g  a n d  A i r  Candit1or:ing S e r v i c e  

7321 North Bdwv., Ckla. City, Okla. 73 1 16 

T e l e p h o n e :  A C  4 0 5 - 8 4 8 - 8 5 7 3  

CCNCHO I N D I A N  SCHOOL 

SOLAR PROJECT 

OPERATI ONS t MAINTEXAN CE MANUAL 



This page i s  copyrighted. For information on the 

Control Damper contact '~uskin Mfg Co, P. 0. Box 129, 

Grandview, MO 64038. 
I 



7 ENVIRONMENTAL SYSTEMS 

Solid State Thermostats 
Proportional Controlling 

GENERAL INFORMATION: The TP 81 01 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 &vice, 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 output signal from the controller to 
the input of the controlled device. It is capable of operating 
sevctill ~oirt~ullctl devices. 

The room controller is completely factory calibrated and 
requires no field calibration. The throttling 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 55-8S°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: 

P. 1. The AD8951 mounting assembly is an accessory b,' 
, -- b , il provided to permit easy panel mounting and wiring of the 
. . , -  
'#' -id, , 

TP-8101 room controller. It includes a 11" x 4" piece of 
. 't .- . vinyl mounting track. See Figure 4 for wiring information. 

2. Kcmotc setpoint adjuster (AT-8158), win Figt~rr 2 for 
wiring. 

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

INSTALLATION I N  FORMATION: 

Location: Locate the controller where it will be exposed to 
unrestricted natural air circulation and to the average 
conditions of the controlled space. Do not locate it near 
sources of heat or cold (such as lamps, motors, sunlight, 
radiators, and conceded pipes or ducts within the wall) 
which might affect the control point. 

Ambient Temperature Limits: 
Maximum *l3S0F 
Minimum * 40*F 

TYPE: TP-8101 ' 

Wiring: Pigtails are provided for wiring to the contiolled 
device. Large, coded, screw type teminals are provided for 
a11 other electrical connections. Make all electrical 
connections to the element in accordance with installation 
wiring diagrams for the job. Comply with National and 
Local Electrical Codes. No. 18 3conductor 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 in the same junction box with line voltage 
wiring. 
Thc corttrollcr tr~i iy bc inst;cllcd on eithcr a flush switch box 
or surbcc switch box. To install, proceed as follows: 

1. "Pull" a11 wires that are required. 
. . 

2. Connect all control wiring 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. 

5. Fasten the base t o  the box with the provided captive 
screws. 

6. Replace cover and tighten cover screw. 

BARBER-COLMAN COMPANY ROCKFORD, ILL 61 101 
LlTHO IN U.S.A. F-14946-1 



JClISUL, r g U b r  a b u  b1.r L r u r  avr. . .  r. . ..,. w . &.... 
1. Remote Satpoint: Remove did knob from the TP-8101, in Figure 3 This s used for room and &huge connol 
Figure 1, and i n s d  the AT-8158 remote setpoint ad~ustor appl cations. -l 

I 
between terminals 1, 2 & 7. This is used for appl~cat~ons 

-4 
where the sctpoiiit adjustment is mounted remote from thc Adjustments: 
TP 8101 controller. 

The TP-8101 has been factory calibrated to produce a 7.5 
2. Remote Snring: Remove the internaf 1000 ohm sensorl VDC output signal when -he setpoint rnd the temperature 
Figure 1, and install the remote sensor (TS-8000 series) at the senslngelement agee. 
between terminals 7 & 8. This is used for applications 
where the sensor is mounted remote from the TP-8101 Throttling range settings of 2, 3, 6 & 20 av&lable by . 
controller. placing the T.R. jumper on tbe proper selector pin, see 

Figure 1. 
3. Gumnm-Winter Changeover: The controller operates in 
either the DA or RA mode. Serviee: 

Jumper 4 to  5 - DA (Direct Acting) = temperature 1. Check wiring per job wiring diagrzm 
increase CaUKS output vdtage increase 

2. Measure with VOM 
jumper 3 to 4 - RA (Reverse Acting) = temperature A. Power Supply 30 VDC - Red (+) to Blue (-) wire 
increase causes output voltage decrease 

* 
B. Output 1-1 5 VDC - Yellow (+) to Blue (-) wke 
C. Seasot 1OOO ohm remote or internal 

I 

3. Consult EN 111 for additional service information 

ONTFIOL SIGNAL TO 

Fig. 1 - TP-8i6q COmPonmf L M l W  

r * * ~ I L  CO*t(lOCL€O 

Fig. 4 - TP-8101 Mourning on AD-8951 

. m e  . 1 0 %  O(II€CI .CIlNG 
1 1 0 3  W I I O * . L I € V I I U  U I U C  

Fig. 2 - l'P-8101 T a m i d  E t c  

mi1 b M s  - 0meCT 4 7 l W  O u I I U I  ONLY 
IPII* I l l .  2 l Z*Ol* l tOl lAL R I V I W  .C71= 1 

F* 5 - -01 Ratio D i i r g l  Smtsor 
Fig. 3 - Wiri- %h#natic 

BARBER-COLMAN COMPANY ROCKFORD, ILL 81101 
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II-----, General in  tructions 

SOLID STATE ADAPTORS 
Seq./Po'r./Rev. Module 
Hi-Lo Selector Module 

General Information: Specific adaptor modules are 
designed to meet system applications such as 
sequencinglpardelinglreversing, and high-low 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 o local control panel. 

The high-low signal selector module, Figure 1, is designed 
to accomplish either 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 either 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. 

I 
Tlte ~ q u e n c i n g l p u ~ e l i i ~ r e v e r s h g  module, Figure 2, is a 
device which conditions the signal supplied by the 
conqoller and provides sequencing, reversing, or parallel 
operation to the controlled &vice. In the sequencing mode, 
the output is adjustable above or below the output 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 sequencinglparallelii Jreversing 
module. 

Insullation Informtion: The module is designed to be 
track mounted and located in a local control panel. The 
unit is provided with a 7-112" 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. 

N P E  
AD 8101 
AD $201 

Ambient Temperature Limits: 
Minimum - +40°F 
Maximum - +13S°F 

Make all connections in accordance with job wiring Construction: The AD 8101, and 8201 adaptor modules are 
diagrams, complying with all national electrical codes. designed primarily for track mounting in a local or central 
Wiring terminations arc made at screw terminals located on control panel. However, they can also be located inside the 
the end of the printed circuit board, Figures 4 and 6. AD 8910 enclosure for remote field mounted installations. 

BARBER-COLMAN COMPANY ROCKFORD, ILL 81101 
LlTHO IN U.S.A. 1/72 F-14963 
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~djustments: High-low selector module - thb module is 
factory calibrated to provide a 1:I ratio so that kith a 6-9 
volt input a 6-9 volt output is obtained. An adjustment is 
available so that the output of the high-low selector module 
can be changed 2 4 volts DC with respect to  the input 
signd, Figure 3. 

SELECTOR PINS 

I I 

-- 
CAI 

I 
C* L. 
ADJUST P m 3  
POT. 

Service: 
1. Check wiring per job wiring diagram. g % 

2. Me3su.e with VOM: 
A. Power supply 20 VDC, terminals +20 and COM. 
B. Output 1-1 VDC terminals QPl and COM. T 

C, Input 1-15 VDC terminals IV1 through IV6 and 
COM. 

3, Consult EN 11 1 for additional service information, 

I 

Adjustments: Sequeneing/p~delin~revctsing module is Service: 
calibrated at the factory to provide a 1:l ratio so that with 1. Check wiring per job wiring diagrun. 
a 4-9 volt input, a 6-9 volt output can be obtained. The 2. Measure with VOM: 
sequencingIparallelingltever~ing module has an adjustment A. Power supply 20 VDC terminlls +20 and COM. 

so that the output signal may be changed 2 5 volts with B. Output 1-1 5 VDC terminals OP1 and COM. 
respect to the input signal, Figure 5. C. Input 1-15 VDC terminals, IVl, IV2 and COM. 

3. Consult EN 11 1 for additional service information. . 

AOJUST F in  6 
POT. 

1 4 BARBER-COLMAN COMPANY ., ROCKFORD, ILL 61101 
F-14863 BK 
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7) product in~orrnat~on 

Solid State Controlled Device 
Single Stage Relay 
Two Stage Relay 
Time Proportioning Relay 

TYPE: 
CC 8101 
CC 8102 
CC 8103 

Genrtd Information: Staging relays, Figure 1, are offered - .  - 
in various c o n f ~ n t i o n s  which indu& single s w ,  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 
supply which is used tn supply power to other mndules, 
such as co~~trollers and adaptors. The strgir~g ~ c l ~ y  rcccives 
a 1-15 volt DC input signal and by means of adjusting the 
dropout voltage ot each stage, the relays may be 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 TWO STAGE SHOWN 
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. 

Adjustments: The staging relay has r potentiometer which 
will set the drop-out point of each relay between 2 - 12 
volts DC. It also contains fixed deadband (pull-in to 
dropout) of 112, 1, 2, and 4 volts DC, F i r e  2. Pull-in 
point represents dropout voltage plus deadband voltage 
setting. 

Ambient Temperature Limit% 
Minimum +40°F; Maximum +13S°F. 

lnrtgllation Information: The module is designed to be 
track mounted and located in a local control panel. The 
unit is provided with a 7-112" 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 on screw terminals located on 
the end of the ~rinted circuit board. See Figure 3.4, S for 
module wiring. 

RELAY #I DROWUT#I 
DIFFERENTIAL ADJUST 

- - ,  - 
L %<$* 
- - I 

RELAY #2 
\ 

DROPOUT #Z 
DIFFERENTIAL ADJUST 

Conaructisn: The CC 8101, 8102, and 8103 relays 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 instdhtions. 

F-149661 
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CONTROLLED DEVICE 
CONTROLLER OM, srm 

OUTPUT L-& I ~ * C  120 VAC, 6 0  Hz 

+ 2 0 0 R  RED +20 n u 

OP1 vELLowR:r: OR I I * c I ~ '  FACTORY SET: 
DROPOUT: 6 VDC 
DIFFERENTIAL: 1 

t w .7Y,"; n = 4 9  

Calibration: 

CONTROLLED DEVICE 
CONTROLLER OUTPUT f-$ 

+20 OR 
120 VAC 120 VAC, SO Hz 

RED 

--r 

VDC C~~~~RP'J ~ q h  DIFFERENTIAL: 1 

?'a"; M Wa RELAY No. 2 

. CONTROLLED DEVICE 
CONTROLLER nur  rror. 

QUTPUT 2 "" Ll  

+ 2 0 0 R  RED Fh2fl + m n  ~2 VAC, 6OHz 

COM OR BLUE 

RE 
Figurn 5 

. 1. Apply power to relay module. . 

2. Connect VOW to input terminals iV1, IV2 and COM. 

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

4. Adjust stage one for relay drop-out (Rl). 

5. Rcpcrt step 3 and 4 for stage anio (R2). 

6. Set differential to desired setting. 

Figun 4 FACTORY SET: 

DROPOUT: 8 VOC 
U I ~ T ~ H E N ~ I A L :  1 VDC 

, ,, ;ORY SET: 
DROPOUT: 10  VOC 
DIFFERENTIAL: 1 VDC 

:LAY No. 2 

VDC 

FACTORY SET: (NON-ADJUSTABLE) 
6 VDC INPUT - 100% DUTY CYCLE 
7.5 VDC INPUT - 50% DUTY CYCLE (45 SEC) 
9 VDC INPUT - 0% DUTY CYCLE 

1. Check wiring per job wiring dialgun. 

2. Measure kith VOM 

A. Power 120 VAC tcrminal LI. and L2. 
B. Power supply 20 V X  terminal +20 m d  CON. 
C. Input 1- 15 VDC terminal IV1, IV2 and COM. 

3. Consult EN 11 1 for additional service information. 

Ba~ber~CoIman Company 
CONTROLS OlVISION 
1300 Rock Street. Rockford, lllinois, USA, 61101 

LlTHO I N  U.S.A. 



ENVIRONMENTAL SYSTEMS 

Proportional and Two-Position Hydraulic MA-5200 and MP-5200-0-0-1 Series 
~ckators  for Dampers and Valves 

DEVICE INFORMATION 

ldentif ication 
? 

Members of this group may be easily identified by referring 
. t o  the part number displayed around the center of the t 
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 suffu 
"-0-0-1" and all MA-5200 Series actuators. Actuators with 
the port number suffix " 500" have a builtin adjustable 
SPDT switch. When working with actuators manufactured m 

jZ-$:!Qi , qg. before this series, refer to your obsolete literature file for 
previous GI's. F-11943-3 deals with the obsolete MP-5200 Figure 1. 1 
Series. F-12766-1 is the previous sheet on MA-5200 Series ALLOW 3.' 

actuators. HEAD ROOM 
b- 3.1/4 ------.I O N V A L V E S  

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

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

Re-Installation 

MA and IMP4210 Series: These valve actuators are supplied 
without additional linkage or hardware. Valve bodies or 
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 114-inch 
diameter bolts or other fasteners to mount the actuator. 
Additional hardware normally required for linking the 
damper would be: 

AM-132-00-1 - balljoint connector 
AM-122-0.0-1 - straight connector 
AM-125 - 5/16-iich link rod 
AM-1 11 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. Requuements (VAC) 

A 
2-1/4 REQUIRED 

I *CAUTION: DO - 
NOT TWIST 

I HOUSING ON 
BASE. 

6-1 18 
6-7/8 I HOUSING* 

Fiwn 2 
--------- 

I 
Dimensional 
Drawin01 u-A END VIEW 

BARBER-COLMAN COMPANY ROCKFORD, ILL 61101 
LlTHO IN U.S.A. 



These actuators will operate correctly in my position and 
are unaffected by normally edcountered environktental 
conditions. Ambient temperature limitations; For MA 
Series, minimum is zero and maximum is 140°F. For 
MP-5220 Series, minimum is minus 2OaF and maximum is 
1350F. Power required is 10 watts. 

1. Before installing the &vice, 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 vokage (Figure 3) and a control 
voltap of 1 to 15 VDC. As the control voltage goes 
through a nominal 6 to 9 VM: ran*, the actuator 
should travel through its stroke with the proper valve 
or damper linkage. For this checkout step, the 
AD8301 manual positionex may be used to supply the 
control voltage. 

2. install and connect the device physically. 

Damper actua'tors: Position actuator and mark mwnt- 
ing holes wing the actuator bracket as a template. 
When mounting the actuator allow 10 inches space for 
wiring, and leave adequate room for linkage. Allow 
2-114 inches to remove actuator from integal linkage. 

The best position for the actuator is with the actuator 
crank arm and the crank urn on the driven shaft, at a 
900 angte to the linkrod at midstroke. It may be 
necessvy 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 lleinch 
diameter mounting fastenets and mount the actuator. 
The actuator must be mounted f m l y  enough to 
prevent excessive actuator movement un&r n o d  
Lmper loading. If then 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 I-S/&inch Rvrgc nut. 

Pipe the valvc bodr into the system. Note: & suru that 

I 
the actual flow is in the same direction as the arrows 
on the valve body indicate. Allow 3 inches above the 

I 
actuator case for reattachment and removal. 

Reattach the actuator to the valve body. 
I 

I 3. Wire the actuator into the system. 

Low voltage units wired to NkC codes may uie Class 
Two wling. Wire line voltage units wired to NEC 

- 
F i  h MP Wiring ~ : ~ ~ ~ ~ ~ g * - = ~ : ~  

Figurn A MA Wiring 

To determine the alluwable ~~hascilnurn run for multiple actu- . 
ator wiring, divide the maximum run shown above for a 
given wire size and voltage by tho number of aGtUatQrS on 

codes. A maximum of 12 inches of 112-inch flexible 
conduit between the actuitor and conduit box with 
standard 18inch actuator leads. All actuator wires 
must be contained in the conduit. 

? 
POWER Wl RE SIZE PER ACTUATOR 

that run: b 

Use wire nuts on power leads from a 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 inhes. 

d 

MP (proportio~lal) actuaturs: Actuator wires are cos- 
nected as shown in Figure 3. Barber-Colman approved, 
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 
C b  I lead insulation insulated in conduit separate T 

from line voltage (Figure 3). 

Maximum Two Wire 
Run 

(Feet) 

300 
480 

7000 

Actuator 
Voltage 
WAC) 

24 

120 

MA (two position) actuators: These are wired as shown 
with the thennostat or switching device conrroUing the 
offon status of the actuator motor (Fire 4). 

Wire Size 
(Gal 
14 
12 

14 



. ' 
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. 

. l he instauation 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 field 
installed Note: Fot 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 1201240 VAC. Leads aie 18 inches except 

C 

24 VAC units which are 48 inches. 

The switch's brown wire is normally open and the orange 
wire is n o r n d y  closed. The switching point is adjustable 
over the entire actuator stroke and is factory set to occur at 

J rb 
A - 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 should run 
continually when power is applied. If the motor is not 
running, something is wrong with either actuator or the 
supply voltage. Second, the damper or valve should go from 
full heat 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 Series 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. 

RUNIADJUST 

No adjustments are ma& at the actuator. All adjustments 
are made at the controller. 

Figurn 6. MA Series Actuata 

4 5 1 1 1 0 ~  INOICATION-CU 
4ND SWITCH ACTU4IOR C A M  ' -mmml 'TA~uT  

Figure 7. MP Series Actuator 

Theory of Operation 

See Figures 6 and 7. The permanently sealed oil filled case 
( I )  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 Series Actuators: The electric pump (3) is powered by 
the input supply voltage, and runs continuously. An 
unregulated power supply (I) is powered by a transformer 
winding from the pump motor winding. The power supply 
produces 30 VDC which powers the controller. The con- 
troller returns a 1 to 15 VDC control voltage to the 
actuator transducer (5). Thii controls the internal pressure 
and the resultant actuator action. 



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 proper supply 
voltage. 

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

5. If applying power causes the actuator to  prform , 
correctiy, the actnator and linkage are h c t i o n a l  and h 

the wiring and thermostat chollld 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 recomnrendcd. Use the 
procedure below to locate a malfunction. 

1. The actuator motor should run continually. If i t  does . 
not run, check the supply voltage and the unit wiring. 

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

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

2. Voltage between the blue (-) and red (+) leads should 
be 2Qcl VDC. 

3. Input voltage on the blue (-) and yellow (+) wires 
should be between 1 and 15 VDC. If it is not, refer to 
EN-1 11 3.1.2 for service information. 

- BARBER-COLMAN COMP 20 F-15070-1 BlC 
LITHO IN U.S.A. 
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I I - Accessories, Electric 
f 

I 
A€-100 Series 

Product /nPormaWcm rime clocks 
- --- Timers 

Seven Day Time Clock 

Put Clock 
Numbar Motor Switch Ratlng 

L 

A€-1 74 120V., 60 Hz 1 hp at 120/240 Volts, 
a.c. only. 

AE-178 120V., 60 Hz Pilot Duty 690 VA. 
Battery Non-Inductive 40 amps at 
carryover 1 20 or 240 volts. 

a.c. only. 
t 

Interval Timer 
1 

For automatic switching of a building control system 
from "Day" to "Night" and then back to "Day" on a 
selectable program. Device: Heavy duty, sealed, per- 
manently lubricated, synchronous timing motor drives 
a large seven day dial. Graduation of dial at 30 minute 
intervals enables accurate setting of switch trippers. 
Switch trippers (7 op and 7 off) may be easily installed 
around the outer rim of the dial to provide various (on 
and off) timings. By not installing trippers for a 
specific day of the week, that day "on" operation 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 ter- 
minals. Case is 187mm wide, 276mm high and 92mm 
deep (7-318 inches wide, 10-718 inches high and 3- 
518 inches deep). Three 6mm [I lbinch] 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=17& This device includes a battery 
driven 8 hour carlyover feature. The Ni-cad battery 
charge is continuously maintained by a built-in 
charger. Initial charge time is 48 hours. Upon power. 
interruption a battery driven motor maintains clock 
operation. The battery is automatically recharged 
upon power resumption. Input: 120 volts, 60 Hz. 
Output: Four single-pole, single throw switches. 
Snap-acting. Two normally open; two normally 
closed. Formed brass jumpers included readily 
permit modifying switch action to SPDT, DPST 
and DPDT. 

SPST, N.O., 6 hr., spring operated; for standard 
outlet box mounted. Includes wall plate and knob. 
Electrical rating: 20 amps at 120 volts, 113 hp. 

UTHO IN U.S.A. 
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AE-200 and 300 Series 
Transformers, Power Boxes, Product /nmmati~n 4 'l 

Power Relays, Time Relay T 

Transformers 

For supplying low voltage power to operate control equip 
ment. Primarily for mounting in control centers in con- 
junction w~th disconnect switch and overload circuit' 
breaker Device: AE-206 and AE-249 are provided with a 
plate on the primary side for mounting on standard Cinch 
outlet box. Secondary connection is screw terminals for AE- 
206 and provision for flexible conduit connection on the AE- 

/ 249. All 170 VA transformers are provided with mounting 
feet for panel mounting, and wire leads. 

Power Relays DPDT -7 ss[3-318I w 

!7+ 

Optional Enctosure 
I A€-300 1 

Part Number 

AE-304 

AE-314 

AE-334 

Clapper type with screw terminals. Contact Rating: 1 hp, 
16 amps at 120 volts. 8 amps at 240Vac; 25 amps nonin- 
ductive at 120/240 Vac. Optional enclosure available. 
Order AE-300 separately. 

Coil Voltrga 
50,(10 Hz 

24 

120 

240 

Time Delay Relay AE-347 

For control of circuits requiring 3 to 5 second time delay 
Device: Two s~ngle pole double break relays having 
separate electronic time delay circuitry. All components 
mounted on a printed circuit board which includes screw 
type terminals. Complete with screws and spacers for 
panel mounting (not illustrated). Coil: 24 Vac Contacts 
r a t d  at 5A/ 1 20 Vac, 2.5A1240 Vac. 

Power ~ o x e s  

Barber-Calman Cumpan4 
CONTROLS Dl VISION 
1300 Rock Street, Rockford, Ill~nors, USA., 61101 

For supplying an electrically protected and enclosed low 
voltage power supply to operate control equipment. 
Device: A step-down transformer with a disconnect switch 
in the primary s~de and a manually reset circuit breaker in 
the secondary side Mounted in a surface type steel cabinet 
with four convenient 13mm (1 I 2  inch) conduit knockouts 
and painted finish 203mm (8 inches) wide, 152mm (6 in- 
ches) high 89mm (3-1 I 2  inches) deep. Instrllation: Sur- 
face mount through four holes in the back of the cabinet. 

Frequency 
(W 
60 
60 

'2401298 Volt Pdwcr Boxes are normally factory wired to 240 volt 
w~nd~ng 

Secondary 
Voltage 

24 
24 

Plrmary 
Voltage 

120 
2401208' 

. 
Part 
No. 

AE-253 
AE-273 

Capacity 
V A 
170 
170 



ACCBSSOfieS 
Local Control Cabinet 

SYZE-630 Series 

For convenient mounting of preassembled or field 
assembled control panels. Cabinets may be used for 
pneumatic or electric controls. Device SYZE4SO 
and SYZE431 are 18 gage steel. SYZE-632 is 16 
gage steel. All size cabinets have knockouts for 314- 
inch and l4nch conduit. Knockouts are aligned so 
that a short nipple may be used to couple the paneis 

.'together, and also for interconnecting wire. The 
door@) 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 
plied with key lock. Standard cabinets are painted 
steel with beige finish. Installatiom Cabinets are 
shipped from the factory c~mpletely assembled and 
ready for mounting. They may be installed flush or 
surface mounted. Legs are available for floor moun- 
ting. Options: See charts for equipment description 
and proper part number. Ordering: See chart for 
cabinet sizes available and part numbers. Sub-panels 
must be supplied locally. 

r' 

i 
1 : 

114"O.D. 
I A  j .  I 

A , :  Front' I ,  
View I l  

1 1  
I 

: i 1 -B- 

--e --..- 
%I 

-w+ 

*UB 115. SlMlKAR l i  fixturn PurCh.0 fm local dtnnburor, or direct from SlMlKAR Mhting FixNfe 
& . m. P.. 10134. PhOllO 21W25-7200. 



Components 

Accessones 
Miscellaneous Electrical PPCJ~UC~ InPormation 

8 

? 

Switches, Mounting and 
Position indicating Plates 

(Order A31 Parts Separately) 

wmk TWJk Rotary ROW 
Switch Swltch 

4 
Indicating Plat. 

Switch AC Rating swit& switch Mounting 
' 

mate 
Action 

(Inoh) 
Type ' (FIUS~) Part No. Posittion Marking8 

' Wtdth Amp Volt 

SYZE-74-1 On-Off 
DBOT lo 250 2 ~ o s ~ t ~ o n  CYZP-11-1 SYZE-75-1 Summer-Winter 

On-Off -Automatic 
Summdr-Off-W~nter 

NOTE: All switches mount to standard switch box. 112" mounting hole required. 

Part 
Numkr Descrlplkn 

AYZPd3-2 Circuit Brsaksr 1 Q Amp (Illustrated) 
BYZP.146 12 Circuit Terminal Biock (ll!ustratsd) 
BYZP-146 Marker Strip el-12 
BYZP.252 Marker Strip #I 3-24 
BYZP.253 Marker Strip 125-36 
BYZP.269.2 Mtg. Bracket for Circuit Breaker 8 Switch 

(Illustrated) 
BYZPS99 Terminal End (Illustrated) 
BYZPdOO Terminals (Approx. 4 per inch) (Illustrated) 
BVZP601 Terminal Channel (3') (Illustrated) 
BYZP602 Terminal Clamp (Illustrated) 
BYtP.803 Terminal Marker (25') (Illustrated) 
CYZP-183-1 Burnishing tool for Electric Contacts 
CYZR-818-2 Arc Suppressor for SPOT Floating Switching 
EYZPSOdl Lamp. 24V, 0.073 Amp, 1 -7 Watts 
~ y t p - 5 ~ ~ 4 2  Lamp,120V,O.025A~p.3.OWatts 
EYZP.5043 Lamp, 48V, 0.053 Amp. 2.5 Watts 
EnP72l  Lamp Socket with Clip 
EYZP-722.1 Lens. Red 
EYZP.722-2 Lens, Green 
EYZP722.3 Lens, Amber 
EYZP.7224 Lens, Blue 
EYZP.722.5 Letns, White 
SYZE.81.1 Blank Nameplate 1-7/8" x 9 / 1 6  
SYZE.82.1 .Blank Nameplate 2-1 /2" x 314" 
SYZE-8J1 Blank Nameplate 4" x 1-1 14" 
SYZE-29Sl Tie Strap, plestlc, for lacing wires, 4" long 

(Shown with Disconnect Switch 
and Circuit Breaker) 

Block 

Barbe~Golman Company 
CONTROLS Dl VISION 
1300 Rock Street. Rockford. IlJinois, USA. 61101 

LITHO IN U.S.A. 



Bulb Thermostats 
Two Besition 

Type: Single Stage TC-4100 Series 

Two Stage , TC-4211 
Dual Bulb TC-4151 

TC-4152 
DEVICE INFORMATION 

Identification 

Two position bulb thermostats are for onoff control of 
media temperature in ducts, tanks, liquid lines, etc. 

TG4100 Series one stage units control one electrical 
circuit. 

TG4211 two stage units control two electrical circuits in 
sequence. 

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

- Pre-lnstallatlon - All Davlcss 

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

INSTALLATION 

Requirements 

Locate 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 

Caw Mounting 

Ambient Rating: -40° to 60% (-40° to 1 40°F) 
1. Remove cover and provide 2 holes for 110 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. 

Wlrlng: The thermostat has one 112-inch to 314-inch con- 
duit opening in bottom of housing. Make all electrical con- 
nections in accordance with the job wiring diagram and in 
compliance with national and local electrical codes. Ter- 
minal coding and switch action is shown in Figure 2, and 
Figure 3 shows two stage switching sequence. 

118 
SIDE [4-51e"l BACK 

6 
(1 14-1 

13[112"] 

51 (2-1 i 5 
113164) +[I-9/16"] 

-25 8 [ 5 / 1 6 " 1 ~  - 
[I"] ! 

b-- 58 [2-1/41 4 
Hole For 1 1 2  Conduit 
Knockout For 314" Conduit 

Dimensions are in millimeters 
5 followed by inches in brackets. 

Figure 1. Case Dimonslons 

F-16213-1 
25 

LlTHO IN U.S.A. 
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RED 
Liquid tine and Tank 

STAGES 
a 

8 

Temp. Rise Install with AT-209 kit as shown in Figure 6. A bulb well is 
ORN< HI recommended. see Flgure 7 for preferred installation and 

LO RED limitations. The thermal bulb is suitable for immersion 
? < LO BRN mounting with 150 psig maximum pressure andlor 4 fps 

Makes ON LO ORN fluid velocity. 
Temp. Drop 1. A 314-1nch NPT hole is required. 

2. Place packing nut, washers and packing over bulb 
Figure 2. Termbud Coding and Switch Action support sectton as shown in Figure 6. 

LO ORN 
Makes RED 
Breaks BRN lnter- 

Diff. 

Dial @ttingf ' 

HI ORN 
Breaks RED, 
Makes ERN 

LO ORN 
Breaks RED, 
Makes BRN 

Figure 3. Two Stag. Switch Sequent. 

Bulb Mounting 

Maximum insertion length 152 mm (6 inches). Maximum 
safe bulb temperature 28% (509) above scale range. For 
dual bulbs. total of indoor and outdoor bulb temperatures 
must not exceed 138OC (280°F). 

Duct : Install bulb with AT-208 kit as shown in Figure 4. 

Sealing Cut . . . - .  1 12': Dia . 

& 
Mounting Bracket W- 

Figure A Duet Mounting With AT-206. 

Outdoor: 

Install witli AT-21 1 kit as shown in Figure 5. 

1. Mount bulb to outside wall or surface with bulb clip. 

2. Place shield over bulb and fasten to mounting surface. 

3. lnstall bulb well or adaptor from AT-209 kit into the 
314-inch NPT opening. 

4. Insert bulb into well or adaptor. 

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

Pack~ng Nut Interlocking Adaptor (From AT-209 Kit) 
Retainer or Eiulb Well 

- 
Preferred 
Liquld Flow 

AT-209 KIT 

Figure 6. Liquid Unr or Tank Mounting With AT.= 

Tee Mounting Tee Mounting Elbow Mounting 

- --*.+ 
,,:- NO I E: Angle Mu81 No1 Albw - End of Well to Contact 

Straight Pipe Mounting Sideof Pipe 

r 
Appikation Llmitatlorrs at 2WF 

1 

Fluid Temp. (Mu. 350°F)' 
Bulb Well Max. Recommended Max. Reemmended 
Part No. Velocity (FPS) Static Pressure @sQ) 
AT-201 11 250 
AT-203 20 500 

Figure 7. Bulb Well Installath 

~ h i - 1 ~  Electrical Rating: All Units Except TC4115 

Switch Rating(50160 Hz) 24V l20V 240V - - 277V 
.1 

c-::-y----- -- ------- -3; .** IL~~J 
Clip 

Full Laad Amps - 9.8 8.0 - 
Locked Rotor Amps - 58.8 48.0 - 
Pilot Duty 60 360 360 - 
Non-lnductlve Amps (Resistive) - - - - 
Single Stage 22 22 22 22 - - - 2 TWO Stag& 16 16 8.3 7. 

26 
Figure 5. Outdoor Mounting W l h  AT-21.1 

- 

\ , '  '. -1 . 
. I  , 4 - ) 1 . ,h. L. - .  I , ' 8  . L1i 1 i.t2: >" = ? * - I  

-- -- - - - -- - - 

i 



CHECKOUT 
1. 

After installing a thermostat, make an initial check of the . 
P 

switching action. \lerify the switch action by listening 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 setpoint dial setting down gradually. Orange to 
brown must break, making orange to red. 

3. Compare the differential 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. 

Setpoint 

Screwdriver adjustment. Scales dual marked OF on front 
and OC on back. To change scale, remove spring retaining 
ring, select scale and replace retaining ring. 

DIFFERENTIAL 

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

Single stage: Each line represents approximately 1.6% 
(3OF) change. 

N.C. Heatins Valve 
or ~ontactors for 
Electric Heat 

Orn 

Switch ' 

Terminals 
HEATINGAPPLICATION 

WIRING 

Two stage: Each notch represents approximately 1 . I% 
(%OF) change between stages. (Differential per switch is 
fixed.) 

To adjust differential : 

1 . Disconnect power to unit. 

2. Remove cover. 

3. Turn adjustor to approximately desired position. 

4. Check out by turning dial and noting dial readings 
where switch contacts make. 

5. After changing differential-recalibrate. 

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

. . 
2. Turn dial and note where switch contacts make. 

3. Turn dial midway between click points. 

4.  Turn the calibration nut (located under dial) until the 
temperature of the bulb is indicated on the dial. 

Note: On two-stage units follow above procedure on 
"LO" switch. 

REPAIR 

Field repair is. not recommended. Replace defective . 
device. . . .  

. .. 
N.C. 

L2 

Orn L1 

Switch 
Terminals 

COOLING APPLICATION 
WlRlNG . . . . . . . - 

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

NOTE: Some compressor unioaders must be d e  

+Loads ' energized to increase cooling capacity. Connect 
these to the hi stage brown contact instead of the 

N.C. Healing Valve red contact. 
or Conlactors for 

STAGE Electric Heat STAGE Second Stage (HI) 

L2 

Load L2 F~rsl Stage (LO) 

LI LI Orn 
Switch Term~nals -. Switch Terminals 

Add Jumper ~ d d  Jumper 

Two Compressor Packages May Be Sequenced 
With The Wiring Shown ' 

TYPICAL HEATING APPLICATION WIRING TYPICAL COOLING APPLICATION WIRING 
FOR THE 2-STAGE TC-4211 Figure 8. FOR THE 2.STAGE TC.4211 



Performance and Selection Table 

TG4 1 1 1 -020 

Slngle Stage 

~ ~ 4 1 2 2  
Armored 

I I I I I I I 

I 
I 

Outdoor I Indoor 1 I 

nrql 
Dc!!b 
Ratio 

Dual Bulb 
1 TG415i 1 , 21 to 49 1 '"" 1 9M (30') 1 1y3"I~",041!;" 1 ~~"IXZ~;? 1 1.6% . 

(70 to 120) Each Bulb 
lOx100mm l O x l 0 0 m m  

(3OF) 

TGQ 152 1 : l  (318 x 4") (318 x4") 

Setcclnt 
Adj~jotrnont 

I?anp,a 
O C  (OF) TYPO 

Dirngnsionq 

I I I I I I I 

I I I 
-~.# 

I I Per Stage Fixe 

Part 
Number 

TG4111 

- 
Capil!ary 
Conper 

1 .OM (6') 

D!!Peren*lal 

Bulb Copper 
Fac.:ory 

~ e t  

Dual Bulb Selection 
To select Ratio it is necessary to know only i (1) Outdoor 
design temperature, (2) Maximum water temperature at 
outdoor design temperature, and (3) Desired water 
temperature at 70 F outdoors. 

Adjustable 

Example Select ratio for par;el installation with a -10 F 
design temperature and estimated supply water tem- 
peratures of 75 F at 70 F outdoors, and 125 F at -10 F 
outdoors. 

Between 
Stages 

1.1 105.5% 
(2 to 1 O°F) 

Two Stage 

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

-10 F, when dial is set at 75 F. 

*TG4115 for System 8000 and dry circuit switching. Electrical Rating: 1 .O amp at 24 Vac ; .25 Amp at 24 Vdc. 
**TG4151 - For 1 ' / I  : 1 ratio reverse bulbs and use extra dial supplied with unit. 

By similar means, note that a control with 1 to 1 ratio would 
result in water temperatures varying from 75 F to 155 F. 
For this appltcation the 1 '/? to 1 ratio should be selected. 

TG4211 

I Ouldaor I I ' Change in Weter Temperature for Dltleront Ratlos as 1 

-40 to 49 
(-40 to 120) 

1300 Rock Street, Rockford. Illinois, USA. 61101 
LlTHO IN U.S.A. 

1.8M (6') 

T 

Temporaturr 
. (F) .. 

-30 

~. 

-20 

-10 

' . 

0 

+ 10 

+a 

+? 

Barbe~'Ca/man C~rnpanU 
CONTROLS DIVISION 

l o x  i00mm 
(318 x 4") 

Ratlo , 

1 to 1 '4 

1101 
1 ' /7 lo 1 
1101% 

1101 
1 ~ ~ 1 0 1  
1101% 
1 10 1 
1%101 
1 to 1% 

1101 
1%101 

'1 101% 

1101 
1%101 

1 101% 
1101 
1 ?/I 10 1 

1101% 

1101 
1 'It 10 1 

1.6% 
(3OF) 

Dial Set at 7OF 

711 10 220 

70 10 170 
70 lo 137 
70 to 203 
7010160 
70 lo I 30 
70 to 190 
70 10 150 
70 10 123 

70 to1 75 
70 to 1 40 
7010117 

70 to 160 
7010 130 
7010110 

70 to 145 
70 lo 1 20 

70 10 103 
70 10 130 
7010110 
70 10 97 

Outdoor 
Dlel Set at BbF 

80 to 230 
8010 180 
80 10 147 
801~215 

.8010170 
80 to 140 

80 to 200 
80 to 160 
80 10 133 
80 10 185 
80 to 150 
8010127 
80 to 170 

, 80 10 140 
80 to 120 
80 to 155 

80 lo 1 30 
8010113 
80 10 140 
80 lo 120 

8010 107 

. 
Wal Sat at l2OF . 

12010270 
1 2 0 1 0 2 ~  
................... 
1 M 10 255 

120t0210 
................... 
120 to 240 

'120to200 
................... 
120to225 
12010190, 
................... 
12010210 
120tO180 
................... 
120 lo 195 
1 ~ 1 0 1 7 0  
................... 
120to180 
12010 la 
................... 

lempusture 
Dlal Sot at l lOF 

110 to260 
11010210 
................... 

110lo245 
llOt0200 
................... 

110 to 230 
11010190 
................... 

11010215 
11Oto180 
................... 
llOto200 
110t0170 
................... 

110 to 185 
110 to 160 
................... 
i i o i o i 7 0  

llOto150 
................... 

Temperature Drops 
Dial Set at 9OF 

90 to 240 

90 to 190 
9010157 
90 to 225 
90 10 180 
90 10 150 
9010210 
90 10 1 70 
90'10 143 
90 to 195 
90 to 160 
90 to 137 
90 to180 
90 10 150 
90 to 130 
90 10 165 
90 10 140 
9010123 
goto 150 . 

90t0130 
90t0117 

from 7OF to Daslgn 
Oial Set at 100F 

100 10250 

100 10 200 
100lo167 
100 to 235 

100 t01& 

100 10 160 
100t0220 
100 to 180 
100 to 153 
100 lo 205 
100t0170 
100tol47 
100 to 190 
,100 10160 

100 10 140 ' 
10010175 
10010150 
1M)to 133 

~1ooto160 
100to140 
100 10 127 
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~ ~ n n  conTRots m 
DIVISION ( 5 ~  JOHNSON XFMCE COMPPNV OPERATION INSTRUCTJONS 

AIR FLOW CONTROL 

APPLICATION 

This control detects air flow o r  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 
c i r e t  (SPDT) for either safety or interlock purposes 

INSTALLATION 
The F62AA can be mounted on top, side or  bottom of 
a d u a  Mount so the paddle weight does not assist or  
o p w  the spring force which sets the CFM flow re- 
quired to activate the switch. 

Install in a horizontal duct whenever possible and 
where ambient tempenrtures do not exceed 180' F. 
Avoid locations close to elbows, dampers, fans and duct 
bpenings or 0th- areas where excessive turbulence oc- 
curs. Control should be mounted away from such areas 
at least five rimes the distance of the smallest duct 
dimension. Example: 3"x 8" duct mount at  least 15" 
from the nearest bend. The standard paddle fits into : 
ducts ul 3" x 8'' n~inimum. The flrddlc may be bcmmcd 
for installing in ducts as small as 3" x 6". 

To install proceed as follows: 
1. Se lm the p p c t  location. 

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

3. Drill or  punch screw holes. 

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

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

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

ADJUSTING 
SCREW 

Fig. 2 - lntwnal view of Air ?bw Control. Not. adjusting u r w .  

Fis. 1 - t y p e  Fd2AA Air Flow Control. 

CAUTION: If necessary to install in a vertical duct 
with downward air flow, the control must be readjusted. 
T o  readjust, turn the range screw clockwise until 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 
arc 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). 

Rz. -WE-* EF BLUE, 

T m  FLOW XIKW G"-m SCREW 
NO FLOW 

The circuit between the red and yellow terminals will 
close when the required air flow \,elocity 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. 

T o  adjust: 
1. Remove cnncrol cover. 



I 

i 2. ]*or h igh~r  flow rutc - turn ~djusting screw clock- Air flow belocities in FPM required to actuate bwitth , 
t 'wise. for any ghen duct size are shown in the graph curves. 

3. For lower flow rate - nun adjustnng screw counter- 
, - clockwise. 

wcr UEA IN d 
650 
boo 

3 500 
b 

3 400 

: 300 
a 5- 

100 

C 

. a  

1 31) lithe in US.*. 

( ~ a s e d  on ,r;anJard ars density of 0.075 Grids per 
cubic foot.) 

CHECKOUT PROCEDURE 

Before leavin the installation, a complete operafing 
cycle shot~ld %e observed to see that all comprnents 
are functioning properl~. 

REPAIR AND REPLACEMENT 

Field repairs arc not recommended. Flow control re- 
quiring attention should be returned to the nearest 
Penn-Baso Counterline Wholesaler or the factory. 

1 1302 E A S T  MONROE S T R E t T  . GOSHEN I N D I A N A  46526 





I KU KUP KUB I 

versatile, 
low cost relays 

- with many 
optional features 

I ENGINEERING DATA 

I 

KU. KUP and KUB Series relays have been engineered for 
reliability, ease of installation and an excellent cost-to- 
quality relationship. An exceptionally wide choice of 
optional features is available with each Series. Their quick- 
connectlsolder 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 furnished 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. Thc other case has two slollccl 
flanges for bracket mounting the relay,directly to a chesis. 
The bracket-mount case is not suitable for socket mounting. 

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

AVAILABLE WITH A 

K U . K U P - Y U B  s e r i e s  arm All KUP ralays (except with 
equipped wilh quick-con- stud o n  end of case)  are 
nect terminals punched for available with push-to-tesl 
rolder~ng. .187' terminals button which operates the 
are standard but .20S0 are movable contacts for mon- 
available. Molded b a m e n  ually checking circuit.. 
meet U I L and CSA require- 
ments. 

erating the movable contacts. A hold-down spring can be 
furnished For socket-mounted KUP Series (not applicable to 
screw terminal sockets]. When desired. the KUP 120V and 
210V 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. 

Reliability and long life of the KUIKUPIKUB Series are 
enhanced by long contact arms and a unique method of 
staking the stationary contacts, a s  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 Series 
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 
Progrnm of Underwriters' Laboratories, Inc., File No. E22575. 
Only s[(1111l(lr11 h'l I rrrltl lill12 sc:ric!s trrc inclurlccl. Any clrxtri- 
(:a1 or r~~cc:hr~nic:c~l dov i t~ t r r~~~s  fro111 stunclurd rulcrys are sub- 
ject to recxc~minc~lion by U/L. 
'Caution should be exercised in handling socket-mounted 
open relays due to the inherent shock hozord. 

WIDE CIIOICE OF OPTIONAL FEATURES 

A neon lamp wired in par- Two s t y l e s  o f  heat  and Several socket types can be 
allel wrlh its coil to indicate . shock realstant polycarbon- supplied tor the KU and 
that power is reachlng the dte  dusl covers can be turn- KUP ( p l a i n  c a s e )  serres  
=lay 19 avatlable on hUP tshsd. One pla~n. the nther making them plug-rn relays. 
12OVend240VACtypes. w l l h ~ l o t t e d t l a n g e s f o r  Swepage8. 

dtrecl-to-chassrs mounting. 



SPECIFICATf ONS 
GENERAL. 

i- 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. 63 rated 
load. 

Breakdown Voltage: 1500 volts rms 80 Hz between all ele- 
ments; 500 volts rms 60 Hz between 
open contacts. 

Tempernturn Range: 
.- KU open relays: AC: 
1 and 2 poles -45°C to +70°C . 
3 poles -45°C to +t30°C 
DC: -45°C to +85OC 
KUP enclosed: AC: 
1 and 2 poles -45°C to + 55'C 
3 poles -45°C to +45'C 
DC: -45°C to +70eC 

Time Values: (appro%.): Operate: 15 milliseconds 
Release: 10 milliseconds 

Weights: KU open relay: 2.3 02s. KUP enclosed relay 3.0 02s. 
Operate: AC: 8596 of nominal voltage 25°C. 

DC: 75% 'of nominal voltage @, 25°C. 
Enclosures: Two styles of heat and shock resistant, clear 

plastic polycarbonate. Please see Page 7. 
Termiaals: .187" standard, or ,205" quick-connect. Bolh arc 

punched for solder-connecting. 

CONTACTS: - Arrangements: Please see chart, Page 4. 

Material: Gold-flashed fine silver and silver-cadmium-oxide 
is standard. Tungsten and K2" gold alloy available. 

Ratings: 5 or 10 amps @ 28 volts DC resistive, or 240 volts 
AC. 80% PF. 

coas: 
Voltage: DC: to 110 volts. AC: to 240 volts 66 tlz. 
Power: DC: I t  watts. AC: 1 and 2 poles 2.0 VA; 3 poles 

2.7 VA, , 

Reaistame: Plsasr see coil data table below. 
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 

OPTIONAL FEATURES 
FOR KU/KUP RELAYS 

*Will accept 2 pole relay only. u 

CHOICE OF NYLON SOCKETS 

nE043 with 
Solder Terminals 

27E046 with 
Printed Circuit Term, ' . Z  F 
27E067 with 
Quick-Connect Term. 

27E088 with 
Terminal Barriers 

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

27E049 with 
Screw Terminals 

20C228 KUP 
HOLDDOWN SPRINGee 
*'Not designed for KUL 

Page 6. 

COIL DATA FOR STANDARD KU AND KUP RELAYS 

I SW wim-wound raristur In seriea. 1 I I 

4 

DC COILS 

V t ~ l t n g ~  

6 

12 

24 

411 

i\C CO1l.S-1 A 2 POLE (50 ti0 1 1 % )  AC COILS-3 POLE (50 60 1121 

Voltagr 
50 r5llz 

G 

13 

24 

1211 

DC 
Rcz~sln~icc 
In Ohms 

33.1 

120 

472 --- 
I .&MI 

Non11a.11 
Current In 

M~lltamperes 

188 

1 no 

51 

:t;.Ii 

St~mlndl  
Current In 

hltll~amperes 

460 

Vl~fl,~ge 
50 GOtlz 

6 

I)(: 
Ha's~stan~e 
In Ohms 

6.0 

21 

75 

2.8511 

111: 
Hcs~stance 
In Ohms 

4.3 

? .~OIII I I I . I~  

(:urn*nt In 
% f ~ l l t , ~ n ~ p i ~ r c ~  

.{.IS 

I ti8 

84 

17.; 

12 

24 

1 51 

10 330 

72 I 11.5 
I 

I .?ln I 24 
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POTTER & BRUMFIELD'S RELAY SERIES 

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 latch; 
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 (JPDT each coil). 

GENERAL: 
Insulating M.terl.l: Molded and laminated phenolic. 
1nsulati& ResirtPnce: 100 megohms. 
m t o d  Life: Mechanical: 500,000 operations. 

Electrical: 50,000 operations min. @ rated 
load. 

Brulcdown Voltage: 1,500 volts rms between all elements. 
500 volts rms between open contacts. 

Tempontwo Range: AC and DC: -45' C min. +8S°C max. 
(intermittent duty). 

Tim. Vdws: Operate: 2!i milliseconds. 

CONTACT ARRANGEMENTS 
FOR KU, KUP, KUB AND KUL RELAYS 

Approx. Weight: Open: 9.0 02s. , 
Operate: AC: 85% of nominal voltage @ 25" C. 

DC: 75% of nominal voltage @ 25°C. 
Terminah: -187" standard. or 205" quick-connect. Both are 

punched for solder-connecting. 

CONTACTS: 
Arrangemebts: AC and DC to 6 Form C (6PDT) (3PDT each 

coil). Please see chart below. 
Material: Gold-flashed fine silver and silver-cadmium-oxid 

is standard. Tungsten and :%." gold alloy available. 
Rating: 5 or 10 amps @ 26 volts DC resistive, or 120 volts AC. 

80% PF. 

COILS: 
Voltage: To 110 volts DC; to 240 volts AC. Specify voltage for 

both latch and release coils. Please see Coil Data chart 
below. 

Resistance: Please see Coil Data chart below. 
Power: DC: 2.5 watts min., 4 watts max. 

AC: 5.0 volt-amps to 4-pole; 7.8 volt-amps to &pole. 
Duty: DC: Continuous to +50° C. 

AC: Intermiltent. 

con DATA FOR KUE SERIES 
Please specify coil voltage for both latch and release coils 1 



ENGINEERING DATA 

1. 

(. 

Thb KUL is a small, commercial, magnetic latching relay that 
occupies approximately half the space of rnechan~cally inter- 
locking latching relays. The use of a permanent magnet in 
parallel with the normal magnetic circuit accounts for the 
relay's small size. 

Reset is accomplished by reversing the voltage polarity in 
a single coil relay or by energizing the reset winding in a 
dual-wound coil relay. If overvoltage should occur during 
reset, the magnetic circuit is designed to prevent false opera- 
tion of the contacts. 

Relays with single or  dual-wound coils are available for 
either 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, quick-connect or screw 
terminals. All sockets are rated at  10 amperes. 

A good memory stability is offered by the KUL relay which 
will provide a continuous latch condition during loss of 

.- 

KUL 
J. m 

T h  VaIuem: 
Opcrato; 35 ma mrx. @ nominal voltage @ 25'C. 
Reset: 10 ms max. @ nominal voltage @ S 0 C .  

small, shunting 
magnetic latching 
relay 

Weight: 3.4 02s. approximately. 
Opente: AC: 85% of nominal voltage @ 25°C. 

UC: 75% of nominal voltage @ 25 C. 
End.ura8: Clear plastic polycarbonate heat and 

shock resistant case. 
Termindm: .187" standard, or .205" connect. 

Both are punched for solder-connecting. 

CONTACTS: 
Arrangementr: 
bC single coil: 1 Form C. 2 Form C and 3 Fonn C. 
DC dual coil: 1 F0.m C and 2 Form C. 
AC single coil: 1 Form C. 2 Form C and 3 Form C.'' 

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

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

power. 
Continuous duty coil operation is pratical because of the eons: 

relay's low power requirements. This feature provides for Voltage: To 110 volts DC; 120 volts AC. 
the coil to remain energized in the Iatch position without Resistance: Please see Coil Data chart. 

- damage to the relay. Duty: Continuous. 
The various features designed into the KUL Series make 

it ideal for applications as diverse as alarm systems and 
machine tools, battery chargers and protective devices, proc- COIL DATA FOR KUL SERIES * 

ess controls and business machines. 

Description: Small, commercial magnetic latching relay. 
Insulating M.brW: Molded phenolic. 
Inrdation Resiatano.: 100 megohms minimum. 
Expected Life: Mechanical: 10 million operations. 

Electrical: 100,MM operations minimum 
@ rated load. 

Bra.Ldown Vdtye:  
1500 volts rms BO Hz between d l  elements. 
500 volts nns 80 Hz between open contacts. 

TemperatM Range: AC and DC: -45'C to +M0C. 

AC sO/W Hz 
DC Single Coil DC Dual Coil* AC mi! with diodes** 

Coil Ras~sconca Coil Rnis(onea DC coil 
Norniml +- 10% Nominal % 10% @ ZSaC k i ~ l  nri.tonce 5 10% 
Voliaoe f IS-C Voltage Latch R n c (  Volt- @ 2SaC 

6 32.1 6 22 22 
12 120 12 90 90 
24 472 24 350 350 
48 1.800 48 1400 1400 

110 10.000 120 3700 

'Dual coil.available only w ~ t h  1 or 2 Form C contacts. On stan- 
dard dual coil relays, the latch and unlatch voltage must be the 
same. For unlike voltages, please consult factory. 

"Diodes included inside relay for 1 or 2 Form C contacts. For 
a Form C, the customer must wire diodes and resistor outside 
relay. 



I WITH SOLDER TERMINALS-27E043 

f ,009 r, . 
(21.16501A. 

MOLES 
The chassis Inyout.for sodkets with solder 
tcrminiils (27E013) is  identical with the 
chassis layout for quick-corinect terminals 
(No. 27MG7], shown 

Socket Punch: ~ reen lee 'pa r t  No. 501 8855.0 
socket punch for either P&B socket No. 
27E043 or No. 12712067 is  aviiilable from 

e 297 (;r~:c:l~lcc: TIJUI Co.. I<ockford. Illinois. 

i 27E043 Socket with 
Solder Terminals 

, . 
WITH QUICK-CONNECT TERMINALS 

27E067 AND 27E097 

27E097 AND 27EOB7 WITH 
QUICK CONNECT TERMINALS 

f 00s  
,165OIA. 
HOLES 

f ,005 

I l O R - .  
(OPTIONAL- 
4 P L A C E S )  

i ! I /  
I J-.. I-? NO. iiEll88 SOCKET l;'lTH ' 

TERhllNAL BARRIERS [USE 
AMP. NO. 81347-1 QUICK-CONNECT 
FEMALE TERMINALS).  . 

I , WITH PRINTED CIRCUIT TERMINALS-27~046 

273046 Socket with 
Printed Circuit Terminals 

Suggested PC BOARD bAYOUT'lor 
Printed Circuit Socket (27E046) 

WITH SCREW TERMINALS-27E049 

Tole rances  o n  this  page 
u n l e s s  o the rwise  specified: 
o.XX = 2 .03' 
0.xxx -- -+r ,010" 

, . 
. Schemat ic  f o r  ..' 

DPDT 27E049 : 

I ,.MI ------l 
L 2 . I  NO. 27EO49 SOCKET WITH 

SCREW TERMINA1.S 



KUP PLAIN, OR STUD-ON-END RELAYS 

4.009 

1.906 
MAX. 

I 

AX. 

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

KUP BRACKET MOUNT RELAYS 

1: KU BRACKET T"PE 

1 2 1 * 6 - 3 2 ~ ~ ~ - 2 8  
TAPPED I ~ O L E S T  

! 
L 2 . 2 O M A X -  - 205- 

X is for ,187" and .205" ter- 
minal dimensions. See termi- 
nal drawings be!ow. 

KU STUD TYPE 

1.125 MAX. 

I 
1.165 MAX. + 

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

UUB SERIES LATCHING RELAYS' 

*.I87 OUICK CONNECT TERMINAL 
** 205 OUlCK CONNECT TERMINAL 

KUP CORE ad $rub TYPE . I k 1 . 9 0 6  MAX.- X TERMINAL DIMENSIONS 

187" STANOARD .205" QUICK CONNECT 
* W) 

-! 125 p 4 I G F  

Thickness: .02tY' Thickness: .OU" 

CIRCUIT DIAGRAMS SEATED HEIGHTS: I 

1 Form C 2 Form C 3 Form C 

Tolerances on this Page 

1.282" FOR i 6 3 2  TAPPED CORE 
WITH .125" LOCATING TAB 
OR .218" LOCATING TAB. 9 

1.391" FOR 46-32 STUD WITH 
.218" LOCATING TAB. 

unless otherwise specified: 
0.XX = k .03" 
0.XXX = rf: .01W 

1.52' FOR 2-BRACKET WITH 
6 3 2  TAPPED CORE. 



.- 
I 
i 

. I  , . 
! I  

MoL'NTINGS W L  CIRCUIT DIAGRAMS 
nc S ~ N C L E  COIL DC DUAL COIL AC COIL 

! 
1 FORM C 1 FORM C 1 FORM C 

LATCH : 
A 8 - - LATCH+ 

+ R E S 6 T -  
LATCH 

2 FORM C 
2 FORM C 

A -: !. 
u k n  i 

A - L8+ ' ,  
t f RBSEI  - LATCH 

5 3 FORM C 3 FORM C - i 
I 

La LATCH - LATCH + DIODES CONNECTED 
+ RESET - BY CUSTOMER 

O ~ O N A L  FEATURES AND CODE EXFLANATIOM OF KU / KUP? KUB / KUL 
Contact Coil Mountings Terminals 8 Example 

Type Arrang. Power (Drawings on page 5) Contact Material 

1 6-32 stud. 
,218" locating tab. 

KU KU14D15 = Open relay, 
2= 2-hole bracket. 

Basic 3PDT. DC. = 6-32 stud. .218" 
3 6-32 tapped. 

Open locating tab. ,187 3 = 1: 6-32 tapped core. 
Relay .125" locating tab. . quick-connect/solder. 

silver-cad-oxide, IQamps .-. - 
4 = 3 6-32 tapped core. 

.218" locating lab. 

1 = Plaln case: 1 = ,187 quick-connect/solder. . - !I 
Please ! 

2 =with lest button. silver. 5 amps. I 
KUP see A =  AC 3= with neon light. 2 - ,205 quick-connect/solder, IAZ1 = 

DPOT. AC, plain case 
:I 

Basic 4 =with test button 8 neon light. 5 amps. 
Enclosed Table D= DC 5 = Bracket-mount care: with test button. .l87 

Relay 6= with test button. 
5 = ,187 quick-connecusolder. qu ic~~connect /so~~er  terminals 

silver-cad-oxide, 10 amps. and silver contacts, amps, on 7= with neon light. 
e=with test button 8 neon light. 6= ,205 quick-conne~l/~older. 

I 
.! 

Page 4 9 =Stud on end o l  case. silver-cad-oxide. 10 amps. ! 
11 

A = Plaln case = 6-32 stud: 
B = with lest button. KUPI I A A l =  24V-Enclosed .I 
C = with neon light. relay, DPDT. AC, plain case :I 
D=with test button 8 neon light. and = 6-32 stud mounting. . 
E = Plain case tapped core: .187" quick-connectlsolder 

i 
F= with test button. terminals and silver 
G = with neon light. contacts, 5 amps. 
H r with test button 8 neon light. I .  

- .. .--- . .. .. - - . .- . -- 
KUB17A12 7 Latching relay, ' I 

KUB 1 -Standard Mounting plate 
Basic 2.937" long. 1.781" wide 4PDT. AC. Stand. mtg. ,205" I 

Latching with two ,156" dia. holes quick-connect/solder, 
silver. 5 amps. Relay on 1.375" centers. 

I 
. ,. 

KUL KUL 1 lD12D6=Enclosed 
Basic magnetic latching relay, . a 

Enclosed 1-Plain case: DPDT, DC, plain case, 
Magnetic +With neon light. (Sockets ,205 guick-connectI solder. 

required) Latching silver, 5 amps; with dual 
Relay coils for 6 volts. . 

1 I I 

(Add XX Coil Voltage) 

(Drawings on pages 7 and 8) (For KUL add: S-Single coil D-Dual coil XX-Coil voltage.) 

DlVlSlON OF AMERICAN MACHINE & FOUNDRY COMPANY PRINCETON, INDIANA 47570 Phone: Area Code 812 - 3815251 
( PRIHRDMU.BA 

TWX. 812-291-4125 
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SPECIFICATIONS 
A 

TRADELINE MODELS + 

Tradeline models are selected and packaged for ease of stocking, 

ease of handling, and maximunl replacement value. Tradeline .speci- 
; .  

fications are the same as those of standard nlodels except as noted 

be1 ow. 

T W E L I N E  MODELS AVAILABLE: 

R7412F Differential Temperature Controller. 

. . 

1 TRADELLNE FEATURES: ! . . 

Includcg frccze and overtemperature protection .and an awr- :, . , I 
iliary relay driver. I . .:.. 

I Tradeline pack with cross reference label. I 

-- - STANDARD MODELS - 

AUXILIARY 
RELAY 
DRIVER 

OVE RTEV PERATURE ' 
PROTECTION. 

. . 

FREEZE 1 
PROTECTION 

MODEL ' 

R74 12A 
R74 12B Yes 

Yes I 1 Yes 
Yes 

DIFFERENTIAL 
TEA1 PERATURE 
CONTROL 

Yes 
- 
R74 12C 

Yes 
Yes 

R7412D Yes - 
R7412E. i. Yes 1 
R7412F 1 Yes Yes ] Yes Yes -- 

Yes Yes . . 



TRM"E.9.4TUR.E SETTING RANGES: 

Operating Range (as d ~ f i n e d  by the temperature of the low temperature 

sensor)-- 

0 to  plus 2 10 F binus 18 to 99 cI. 
Differential Temperature Cofitroller-- 

i, Adjustable ON'and OFF differentials from minus 10 to plus 40 F 

pinus 5.6 to plus 22.2 a. Factory-set at 16 F BO C: t e m p e r a b e  

difference ON and 3 F E. 7 C] temperature difference OFF. Plug-. 

in res is tors  vary settings (see Table 1, page - I b ). 

Freeze Protection 

Adjustable settings at 37, 42, o r  47 F (3, 6, o r  8 c]. 

Overtemperature . 

Adjustable in 5 F c3.2 C] increments from 140 to 190 F k7 to 89 c]. 
Factory-set at 140 F [66 CJ 

ELECTRICAL RATINGS: 

Input Voltage--12OV ac, 60 Hz; a t  220/240 Volts, 50 Hz. 

Load Relay Contacts-. 

1 N. 0. ~ o i e - - 1 2  A F L / ~ ~  ALR at 120V ac. 

1 N. .C. Pole-- 125VA at l2OV ac. 

Auxiliary Relay Drive--5 VA max at 2 4 ~  ac,  60 Hz. 

Power consumption--7 watts maximum. 

AMBIENT TEMPERATURE RANGE: 
' 

Controller--20 t o  115 F [minus 7 to plus 46 c]. 
Temperature Sensor-- 

minus 50.to plus 450 F [minus 46 to plus 232 c]. 

Controller--two screw holes in opposite corners of case. 

Mounting screws not included. 

Temperature Sensor--High temperature sensor either mounts with 

an accessory clip o r  sensor has a flattened end with a mounting hole. 



1 

DUSTMENTS'AND CHECKOUT . 
* 

. DIFFERENTIAL TEMPERATURE SELECTION 

,The control settings may be adjusted by changing the ON and OFF plug- 

in iesistors.(see Fig. 8). The R7412 is factory-set for pull-in at  18 F [lo 4 
temperature difference with a 4750 ohm ON resistor. Dropout is se t  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 res is tor  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 percent.: '. . .  ' . ,  % . ,  . I.L , , , . :  

7 c ,.: .,i . ' . .: 
, . resis tors ,  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  3'7 F C3 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. 9. . Use 

a 48.7 kilohm r e s i s t ~ r  to change the freeze protection setting to 47 F [8 c]. 

. - . . 
' - OVERTEMPERATURE SETTING SELECTION 

. . 
On models with adjustable overtemperature protection, the setting'may 

, - be adjustcd by changing- the overtemperature protection resistors , OT1 (R41) , 

and QT2 (R26). The R7412 overtemperature limit is factory-set a t  140 F @6 C] 

T o  change the setting, refer to  Table 2 to select  the res is tors  needed. ' , 

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

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

1 percent resis tors ,  available locally. 





TABLE 1--Dl FFERENTIAL T ~ M P E  RATURE CONTFOL 

FOR TEMPERATURE USE RESISTANCES BELQW 
DIFFERENCE OF: FOR BOTH ON AND OFF 

RESISTOFS (IN OHMS) 
F C 



/A ~ L Q U U I C C  OF OPERATION 

I o n  a l l  dampor a r t u r t m o  

P O ~ I  t l o n  

M- I 1 Closed - I lnRed 
I o w n  
2 Closed 
1 Clomed 
1 Closed 
1 Cloesd open - l i n k e d  

Clomed 
O w n  

SUPPL? MRNiFOLO 

heat  r e l a y  RB v l l l  be energl ted causlnq the f o l b w l n q l  
A Apply power t o  M - 1  t o  open damper O l  and c lose damper # I .  
81 Apply power t o  M - l n  t o  open damper 1 2 .  
c)  Apply power t o  a-2 and !+?A. see below f o r  damper aequerra. 
D) Apply power t o  M - I  t o  open damper #I and c t w e  damper # I .  
I!) Apply power t o  PI-5 t o  cloae damper. 
I)  S t a r t  molar c l r c u l a t l n q  tan T-2. 

thoraootmt ?-I ~odula tam M-2 and PI-)A, a.lao cycles turnacr t s n  P- l  and r e t u r n  a l r  I a n  P-I  
through o lec t ron l c  ro lay  I - 1  t o  moln ta ln  dae l rod coop t m p r e t n r a .  

ACTUATING MOTOR 

0 THERMOSTAT 

@ OAMPfR NUMBER 

+)TEMPERATURE SEN 

'+LIMIT T"ERK0STl 

DIFFERENTIAL 
CONTROLLER 





SLQUCtlCE OF OPERATION 

nam er Normal ? o m l t l o n ~  Y t t a  p a w l  power multch 6-1 i n  t he  o f f  p o r l t l o n  a11 damper acturntot - . m r L r e  the ro l l ow lnq  pomitioa. 

p o s i t i o n  

1  Closed - l l n k e d  
I Open 

H-(A a c l osed  
I Closed 
I Closed 
1  Clomed Open - l i nked  

Cl01.d 
1  Open 

_ _ _ _ _ _ _  __-_------- - 1 
I 

R O C K  S T O R A G E  

MOUSE SU'PI.1 MANIFOLD 

RETURN AIR MANIFOLO 

AUR m e t  Auto Y ln ter  r The symtem l o  lnJ+nrd t o  nun. hast when the temperature d l f f e renco  tutween 
8 - k e d n  3, or  rock mtoraqe discharge 1s I ~ e a  then POP am oeneed by thermostat T-5; 
Also I f  the temperature difference betwcon 3-1 and 5-2 I s  lesa than 3F or low l l m l t  l t e t  T-4 I m  l e a l  
than 1OOP then the eystem w111 re,aaln I n  au.. heat mode ceuslnq the fo l lowlngr  
Room thermostat T-1 w l l l  cycle the furnace gas as per conrent lona l  furnace operation. 

.Note, The furnace 24V con t ro l  vo l tage L. o f f  when panel eowmr muitch 8-1 I@ turno+ O f t  o r  mucsmr- 
.Inter mwltch 8-3 l m  I n  o l e  or  muaaer pomltlon. 

a ACTUATING MOTOR 

THERMOSTAT 

@ DAMPER NUMBER 

+TEMPERATURE SEN 

~ ~ 1 ~ 1 1  THERYOSTL 

DIFFEREM7IAL 
CONTROLLER 



. . 

D.rpCl . . P o s l t l o n  - .  
I Closed - I l n k e d  . 
3 O w n  

I Closed - I l n k e d  
1 0p.n 
1 Closed 
1 0p.n 

S O L A R  C O L L E C T O R S  

eoosrEn FA~,(F->) 

R O C K  S T O R A G E  
COLLECTOR HEADER-SOFFIT VENT 

4UXILJARV 
HEATER 

:TURN AIR WANIFOLO 

.-- 

OUTSIOE AIR 

-'a : k n t  (nut6  Summer11 Wlth manual over r ide owltch 8.-2 I n  *ar to '  pomlt lon and the rumor-.Inter 
aw l t ch  bu-3 I n  aummer p o s l t l o n  the fo l lowlnq orquence r l l l  tah r  place. 
Vent1 The vent r e l a y  K V  w l l l  be enerq l ted causlng the f o l l o w l n q ~  
AI Apply power t o  M-1 to.open damper #I and clone damper D l .  
01 Apply power t o  M-4 t o  open vent damper. 
C l  Apply.power t o  14-5 t o  cloae danpcr. f 
0 )  Start'e,xhauat fan I n  a t t i c .  
So lar  heat8 System l a  Inopetat lve. 
mock Btormqi! Byatem 11 Inopr ro t lve .  . .. 
Aux. heat!, Byaton l a  Inoperot lve. 

#DTE, IN THE VENT MODE. THE .... 
COLLECTOl HEADER-SOFFIT Co l l ec to r  Ovcrtrmperature Alarm 
VENT w OE REMOVED. wxen c o l l o c t o r  t empra tu re  cxceedo the **tPOlnt o t  t h e r m r 2 s t  ?-'I, t h r  myrten be lndeaed t o  vent 

b c l e  regardless o f  the poa l t l on  o f  manual over r lde owl tch  6-2 and #urnor-wlnter awl tch  8-0. Shou18 
exhaust l a n  l a11  t o  a ta r t ,  a l r  f low mwltch a l l 1  ac t l vo te  o p l l o t  r l a r a  on panel foce. t h e  alorm 
c l r c u l t  can bo oc t t vo tod  manurl ly by ove r r l d r  awltch 8-4. 
A l l  modes can he activated oanual lv be ae lec t lnq mdso r e w l r ~ ~ h . . ~ ~ - ~ - l .  

a ACTUATING MOTOR 

0 THERYOSTAT 

@ DAMPER NUMBER ' 

+TEMPERITURE SENSOR 

+LIMIT THERMOSTAT j 

DIFFERENTIAL 
CONTROLLER 



LIST OF SERVICEMEN 

ELECTRICAL CONTRACTOR - 

BELCO INC. 
# 10450 - S h i e l d s  

O k l a h o m a . C i t y ,  OK Phone 405/794-4435 

CONTROL CONTRACTOR - BARBER COLEMAN CONTROL 

R & B T e m p e r a t u r e  C o n t r o l s  I n c .  
7321  Broadway E s t e n s i o n  
Oklahoma. C i t y ,  OK Phone 4051'848-8573 

'HONEYWELL - 
Honeywell  S e r v i c e  L i n e  C e n t e r  
6600 N .  Broadway E x t e n s i o n  
Oklahoma City, O K  Phone 405/848-2811 

COLLECTOR H A R D W A R E  

T h e .  B i n k l e y  C0mpan.y 
B u i l d i n g  P r o d u c t s  D i v i s i o n  
W a r r e n t o n ,  M i s s o u r i  63383 Phone 314/456-3455 

SOLAR C-ONTRACTOR 

S o l a r  E n g i n e e r i n g  & Equipment Co. I n c .  
3305 M e t a i r i e  Road 
M e t a i r i e ,  L o u i s i a n a  70001  Phone 504/837-7313 
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I N D E X  0 F D R A W I N G S  

DWNG. CO. T I T L E  

S-1 Module Cross  S e c t i o n  

S-2 I n s t a l l a t i o n  Details 

S-3 a C o l l e c t o r  I n s t a l l a t i o n  Details  

M-4 Ductwork ' i n  A t t i c  

M-5 Ductwork i n  Crawl Space 

A i r  D i s t r i b u t i o n  D e t a i l s  

D e t a i l s  - D u c t ~ , C a n n e c t i o n s  

S t o r a g e  Design & A i r  D i s t r i b u t i o n .  

I n s t r u m e n t a t i o n  - S t o r a g e  . . 

I n s  t rumcnta  t i o n  Schemat ic  

I n s t r u m e n t a t i o n  - Lower A t t i c  

I n s t r u m e n t a t i o n  - Crawl Space  

T y p i c a l  SDAS S e n s o r  Connec t ion  Details 

SDAS I n s  t a l l a t i o n  D e t a i l s  

C o n t r o l  Diagram - S o l a r  H e a t i n g  Mode 

Col~Lrul  BiagrM - s t o r a g e  Mode 

c o n t r o l  Diagram - ~ u x i l i a r ~  Heat Mode 

C c n t r o l  Diagram .- summer o p e r a t i o n s  Mode . . 

~ y p i ' c a l  C o n t r o l  Wir ing  

COLLECTOR BALANCING DETAIL 

C-21 S e r v i c e  Rig f o r  Access t o  C o l l e c t o r  Area 





,SOLAR COLLECTOO bY SEECO 

SCRCI TO COLLECTOR PRIME 

I / <  PLYWOOO BY S.W. EONTRACTOR 

I' DUCTBOARD 

S.M. CONTRAC ( P L A C  AFT- A I R  
--FLON I A U N C C )  

16GG 'CON?. GALV. CLOWI)6 
W I L E 0  10 CMWOS 6 TOP 

S.M. CONTRACTOR 
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AS FURNACE 0 
ACOUSTICALLY 

VENT (SEE FUR 
PLUE DETAIL1 

DOWN FLOW FURNA 

NOTE. ALL CONTROL DAMPERS ARE 

NOTE, ALL DAMPER MMORS ARE 
BARBER COLHAN HA-5200 

- C T - A N R  u N S T . n O ' l  

( R E I M S T A U  ALL CONNECTIONS FROM HEATER TO EXISTING DUCTWORK) 
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INSIDE ALBIENT I- ' W f 
V) 

az '2 z - J " '  
J - - - - - -  .. b. m.3  

n AWLOW VOLUHE SENSOR . 

A' ELECTRIC POWER YNSOR . . 
El DANPER ACTUATOR 

n ,9 F 1 - w .  
& - z 5:p. 
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LYUDOD r OUCT3OARD 

x 9' w TO RETURN PLENUM 





sfuor wp. c m d w e ~ r s  b r l c  

hnmer* 4+- (18 

T-raw" C +  W . l d  #lI-4' 
A -*,tam T Y P  I C A L  I I R  I N S  C O D E  ua 

. . P U I N I W W  BY SDIS C ~ ~ l l 1 c m  ) -1 .I. 
rb" ht. 4 + S b l e U  I18 

1 4 .  
WIR RUN LIST u- 0 .  

&?*1 hY.tlo. 2 + s t l e d  W 
* ; 

a 
Lleerric m 2 + Sbt*ld 

P 

I 
' 

R&cln W d & q  4 + sM.%d 

I- 
V) 

W .  
W 

ilC - 
n 
u 
P 
m 2 2 . $ 2  

I .  

P . t- 

NOTE; &L SENSORS ARE To  BE FASTENED TO SHEET 
METAL DUCTUORX WITH ONE INCH OF PlBEI) 
GLASS INSMATION, EXCEPT STORAGE SENSORS 
w n l c n  WILL BE I8UlEDDED 1N ROCKS. 

ALL WIRE S H L U  BE U L APPROVED COLOR CODED 
AUDIO I N S T R U ~ E M A T ~ O N  CABLE. SHlEWED. 

SDAS ConTRAcnR FWNSSHED ALL ~O;scms &w . . 
SEECO SHALL I N S T A U  LLO VOLT-L-a m R t Z  1 ALL CONl4ECTIOiS B N O W  JUNCTIW WX. 

THREE AMPERE OUTLET I SAFETI GROUND . POWER ' 
AND RETWN 1 v l r n  A STANDARD TWIST LOCK OUILKT. Y E C D  INSTALLI  SEIIUU)s AND FURNISMES UID 

INSTALLS A U  l fRL AND FITTINGS PO. CDNIECTION&- AT LOCATION I N  GARAGE SmWN OH PLAN. 
J W T I O N  BOX. 





ACTUATING MOTOR ' 

n THEMOSTIT 

@ DMER N;WBER 

+ T E W E ~ ~ E N S O R  

~ L I Y I T  THERMOSTAT 



~u r W o r m 1  Position: with pa ttm oft position a11 dammr actuators rill 
ass: rae t o 1 W v m w  poritioa* 

m i t i o a  - 

C l o d  
Cloud - linked 

6OOSTER fAN (F-3) 

A) A ~ l y  p w r  to M-5 closiw the d m p r  
8) ROO. thermostat IT-1) through electronic relay (R-1) will cycle furnace fan IF-11 and booster 

fan (P-3) to maintain desired c o o l  temperature 
C) All other dampels and fars will return to their normal 'offq positians esee above sequence 

of operation) 

a ACTUATING MOTOR 

fl T~RYOSTAT 

@ DAMPER NUMBER 

+TEMPERATURE SENSOR 

4 ~ 1 ~ 1 ~  THERMOSTAT 

DIFFERENTIAL . m. COWTROLLER 



a ' rCTUATING MOTOR 

0 -HERMOSTAT, 

@ DAMPER NUMBER 

4-EMPERATURE SENSOR 

+LIMIT THERMOSTAT 

DIFFERENTIAL 
cONTROL.LER 



ACTUATING MOTOR 

C] THERMOSTAT 

@ DAMPER NUMBER 

+)TEMPERATURE SENSOR 

+LIMIT THERMOSTAT 








