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SOLAR tIEA1:ING SYSTEM FOR THE COCA-COLA - 

BOTTLING WORKS OF JACKSON, TENNESSEE 

KEY lJO RD AB STRACT 

Applicati nn 
System Type. - 
Collector Type - 
Collector lrtanuf ac turer - 
Collector Area - 
Storage Capacity - 
Building Load - 
l3TU's Produced - 
Duilding Owner - 

- 
Designer - 
Contractor - 

space and warer heating 
active 
hydronic evacuated tube 
Owens-Illinois 
9480 sq. ft. net 
24,000 gallons 
5001 x l o 6  RTU/YR 
2765 x lo6 DTU/YR 
Coca-Cola Bottling Works 
of Jackson, Inc. 

Energy Solutions Inc. 
Morgan & Turner, Inc. 

INTRODUCTION 

A retrofit solar heating system has been designed and installed at. the 
Coca-Cola Bottling Works in Jackson, ~'knnessee. . The system consists of 
9480 square feet (net) of ,Owens-Illinois evacuated tubular solar col- . 

lectors with attached specular cylindrical reflectors and will provide ' 

, 

space heating for the 70,000 square foot production building in the win- 
ter and hot water for the bottle washing equipment the remainder of the 
year. 

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



DESIGN PHILOSOPHY 

It was originally envisioned that flat plate collectors would be used for 
the system, but the evacuated tubular collector was ultimately chosen 
because it offered greater potential for possible higher temperature 
applications at the plant (e.g. process cooling and air conditioning) in 
the future. 

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

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

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

The collector pump is activated whenever a pyranomecer in the ylauc of 
the collectors measures a solar insolation above some threshold (e.g. 
50 BTUHIFT~). To minimize pump cycling, a time-delay arrangement keeps 
the pump on a minimum of 30 minutes (adjustable) once it is activated. 
Over-temperature protection is provided via the purge cofl rhrough 
which collector return water is diverted whenever the return temperature 
exceeds 23S0 F. The heat from the purge unit.is directed to.the outdoors 
in the summer and to the,indoors during the heating season,,, The col- 
lector pump is activated fbr '30 mlnutes every 'fob+ -hours t o  supply freeze. 
protection whenever the outdoor temperature is below 35' F. 

Because the existing roof structure was unable,to support the collector 
array with an acceptable margin of safety, a super-structure tied to the 
vertical columns of the building was designed and installed above the 
roof using standard steel structural members. 

Figure 2 presents the predicted thermal performance of the system along 
with the combined space and water heating loads of the.bottling works. 
As can be seen, with tile exception of a couple of summer months, virtu- 
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a l l y  a l l  of  t h e  c o l l e c t e d  energy can be used by t h e  p l a n t .  

J F M A M ' J  J A S O N x D  J 

MONTH 

FIGURE 2.  SYSTEM PERFORMANCE PREDICTION 

PROBLEMS ENCOUNTERED AND SOLUTIONS. 

The two major problems t h a t  l e d  t o  p r o j e c t  d e l a y s  bo th  concerned changes 
i n  s o l a r  c o l l e c t o r s .  The f i r s t  concerned" t h e  r e q u e s t  t o  change from t h e  
o r i g i n a l l y  proposed f l a t  p l a t e  c o l l e c t o ' r  t o  t h e  evacuated t u b u l a r  co l -  
l e c t o r .  Approximately t h r ee .mon ths  e l apsed  b e f o r e  app rova l  of t h i s  re- 
q u e s t  .was g iven .  



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

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

PROJECT STATUS 
7- 

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

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

- .- 
Tat --! 1 
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APPENDIX A 

ACCEPTANCE TEST PLAN 



.ACCEPTANCIS ?'EST PLAN - 

I 'ROJECT NAME : Coca-Cola Bottling Works of Jackson, Inc. 

P R O J E C T  LOCATION:  Jackson, Tennessee - 
1)Al:E OF TEST: September 20, 1979 ' ---- -- 

A. VcriEy tllat solar collectors are those called for and t h a t  che number 
of collectors is tlint called for in clie plans and specifications. 

COMMENTS : Owens-Illinois Tubular Collectors 

installed 

- 1 .  Vcrify that col.lector orientation is that called for in the plans. 

COMMI;:NrL'S : Collectors are sli~htlv off due south 

4' west of south 

C .  Verify that col.lector-loop pump is thac called fur ia plans. 

COMFIENTS : Verified 

D. Verify tliat pressure relief valve's of the rating called for in the 
pl~~ns arc installed at each collector array between any shut-off 
vi11 V C ! S .  

( :Oblbll<~' l 'S : Verified - . - - - ., - - . . - - . .- - - . ---m. . 

. Ver:if y tIut co.l.:l.cc:tor f~ u.ih is a water/ethylenc glycol mixture with 
{I frccz:i.ng ~)oi.lil. below -20" 'L7. . . 

COMMRN'L'S : The system is using water with a pump mode 

for freeze ~rotection. 



1:. Vc?r:i.Ey t l ~ a c  col.:Lcceor I .oo j~  can 111itintai.n a p re s su re  O F  30 ps:ir, lior 
I .  I I I :  w :  I o  1.itIcs L I ~ : ~ I .  I f  r e l i c [ :  va lves  a r e :  . C C ! I I I O V C C I  , 
cart Y I ~ o L I . ~ . ~ ~  b e  L ~ I I < C I I  ti1 i11~1.1re ellat s o l a r  c o l l e c t o r s  d q  .not ovcr- 
I l i t i t  C . 

COMMI<NIJ.'S : System was p re s su re  t e s t e d  . t o  100 PSIG -- 

tic pres su re  f o r  24 hours  and no 

l e a k s  were found. 

C .  With co1:l.e~ t o r  pilnq) o p e r a t i n g ,  a d j u s t  " c t r c u i t - s e t t e r "  v a l v e s ,  a t  
citch c o l l e c t o r  a r r a y  t o  provide  schedule flow r a t e  through each 
a r r a y .  

COMMENTS : C i r c u i t s  were balanced . . . 

1.1. With c o l l e c t o r  puinp o p e r a t i n g  and wi th  c l e a r .  s k i e s  preva-il.ing, r c -  
cord the  sysecin perfo.nuance v i a  the  below t a b l e .  F1ui.d tcinpcracures 
shaI.1 b e  t i~lcc~l  w.j.tl.1 t l~e . r~aon~e te r s  mounted i n  t h e  c o l l e c t o r  supply and 
r e t u r n  I:incs a s  near the  c o l l e c t o r  a r r a y  as p o s s i b l e .  I n s o l a t i o n  
~ t~e ; .~sure~i ien ts  sl.1a:l.l. b e  niade wit11 a  s o l i ~ r  I.)yranometer i n  t he  p:Lr.il\c of 
col l .cctor .  Array //I. 
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CCIMMISNTS : Data caken on November 7, 1979 

I 

C O l ~ , ' ~ ~ l ~ C ' l ' O l ~  
SU1'PI.Y 
TEMP .. 

'I7 
q 

COLLECTOR 
1tETUR.N 

. . ~1;q-p ; 

(j? j . . 

1 5 2 0 ~  

l(i(i°F' 1 0 : 5 0  arl ..--.---. 

+ 

SOLAIZ ' 

INSO1,ATLON 

( J ~ T U ~ I I P T ~ )  

150  

225. 

. .. -- -- 

- -. -- 14-82 

.--7 

.-.- 

-. - .- -- 

- - . -- - - 

-- - - - - 
-------.. 

-- . . 

- - 
- 

-.- 

-- 

. . 
- .- ---- . - ---- 

.- 

- 

-- 

. - 
- .  

--- 

-- 

-------- .-. 

- 



IIEAT DISSIPATION SUB-SYSTEM . 
A. Verify that purge unit is that called for in the plans or note 

any exceptions. Perify that uni;t is installed as shown in the 
plans. 

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

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

COMMENTS : Verified 

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

COMMENTS: Purere - unit o~eration was siuudated and found 

to operate properly 

. . 
STORAGE SUB-SYSTEM 

A. Verify that main storage tank and all related hardware are as 
' 

specified in the plans. Verify that tank carries an ASME seal. 

. COblNENTS : Verf fied 



'IV. PROCESS llBATINC SUB-SYSTEM 

A.  Vcr i f  y t l ~ a  t chc  ptunp, p i.l):ing, v a l v e s ,  h e a t  e x c h a n g e r s ,  
i n ~ ; u ' l . i ~ t i o n  i l r ~ c l  r c l . i ~ t c d  c:oall)ouents a r e  jn a c c o . r t l a n c ~  w ~ t 1 1  
L l~c  ~ ) l . i ~ i ~ s  o r  n o t e  ( I I I V  excop t-:i.ons. 

1 V e r i f y  t11:it s01i1r c ( . ~ l I . ~ ! ( * t ( ~ r  11111111) s t a r t s  whc?nevcr th,e c :o l l ec to r  
tc~npe. rntu~:c  cxcc!ccls rllc n~a.i.n stc.)ragr! tc!ml?craturc! by 20°'1: ; . II-IC~ 

rc!111;1:ins 011 i.111t:i.l t 1 1 . i ~  tc*l l l l )~t ra t~~ ' rc  t l i  fCc!rencc fn:l.ls t o  l e s s  than  
lc'1:. 

C~PIM'IJN'I'S : S o l i ~ r  ~)urnl) .i.s s 1:a.r t  eel by. -p_y,r-onorne t e r  -. ----- 

Verify t11a t wl~enc!vcr m a  i 1-1 s t o r a g e  t ank  t e m p e r a t u r e  exceeds  a 
g:ivc!n s e t  p o i n t  (non~:i.n;~ll.y 240'1:) ~111cl c o l l e c t o r  pump is o n ,  t h e  
1 ' 3 . 0 ~  rc!turni1.11: .froin tllc co:l : l .cctors i s  d: iver ted  t l ~ r o u g h  the purge  
co i.1 v i a  tllc two-1)os.i t . i . c ~ ~ l  ~ i ~ o t . i  r:i.zc.tcl v a l v e  ;uncl tl.lnt purge  c o i l  frln 
:is s.i.lnu1. tancous1.y act ' iv;~l:ccl. Vor i  lry t l ~ i i  t t11:i.s cond'i.tion p r e v a i l s  
u11tj.1. t a ~ ~ l c  tcll~pc!ratt.irc: tlro,,s t o  ; i t  I.~;.IsI: 2' 1)elow t h e  givcri s e t  
poi.11 t . , 

1 

I).  Ver:i Cy t11a t wl~cncver  t l l c  buil.cl:ing ' s thernlos t a t  c a l l s  f o r  s p a c e  
I l c i~ t  l i r ~ c l  t h e  111i!i.n storagc! t ank  tcll~rieti-Ieurc IS above 21 g.ive11 s e t  
pt>.il.~L (11o111ini~1.ly .1.~10"1?) I:I)F>, sp;,;lr.:li Ilc:a~::i.ng pump is ncci .vated a11cl 
t l ~ : ~ e  tile ;~.ir-l~;l~lcl:L:ii~g c ~ ~ z i t  is act . i .vatcd s imul . tancously  . 

COMM I1N'I'S : S:i.~nl~:Ln cc!d 



a s . j . g h t h s g ~ . o n  expansion t anks  - . - -. . - , - 

C .  Vcr.i..fy c l ~ i l t  canlt :is erlulpped with a rcl..j.ef vir.l.vc ; I S  

: s l~ol .~n :i.~l L I I ~  p:l.ans. 

COME.IIIN'.I.'S : .Verif i.ed . . --- - . . 
, ,  . 

. . . . 
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EQUIPMENT FIJNCTIONS 
SOLAR I-IFA?.'ING PROJECT 

COCA-COLA nOTTLINC WORKS Or JACKSON, I N C  . 
JACKSON, T1:Nh1ESSEE 

1. S o l a r  C o l l e c t o r s  

A t o t a l  o f  346 Owens-I l l inois  s o l a r  co l l ec . t o r s  a r e  i n s t a l l e d  on t h e  roof  of 

t h e  b u i l d i n g .  These c o l l e c t o r s  a r e  of g l a s s  c o n s t r u c t i o r ~  and must be protectcc? 

a g a i n s t  f r e e z i n g  and from excess ive  p re s su re .  Water nlust be c i r c u l a t e d  t h r u  

t h e  c o l l e c t o r s  o r  they  must be  dra ined  whenever s o l a r  h e a t  from t h e  sun i s  

0 . a v a i l a b l e  o r  i n  t h e  event. t h e  outdoor tempera ture  i s  below 35 . It i s  very 

impor tan t  t h a t  water  b e  c i r c u l a t e d  when s o l a r  h e a t  i s  a v a i l a b l e  a s  t h e  h e a t  

bu i ld-up  can  occur  very q u i c k l y ,  thereby  gene ru t ing  si- t?u~l~ i ~ l l i l  pr.ess'uYes, w?~ic)I . 
. . 

w i l l  cause  t h e  t u b e s  t o  explode.  Indj-vidunl rel ief  v a l v e s  have been i n s t a l l e d  

a t  each a r r a y  of c o l l e c t o r s  t o  . p r o t e c t  a g a i n s t  h igh  p re s su re .  These valves  

' 

should n o t  be  depended upon f o r  p r o t e c t i o n  o f  t h e  c o l l e c t o r s  except  i n  t h e  

c a s e  of en  emergency. I n  t h e  event  maintenance i s  r equ i r ed  on a  c o l l e c t o r ,  

t h e  work should p r e f e r a b l y  be  done on a  cloudy day s o  a s  t o  minimize t h e  

chance of  p r e s s u r e  build-up. 

In the even t  it i s  necessary  t o  d r a i n  t h e  water  from t h e  c o l l e c t o r s ,  they 

must be vented a s  they  a r e  f i l l e d  t o  purge a l l  a i r  o u t  of t h e  t u b e s  and 

a s s u r e  a  f i l l e d  cond i t i on .  The c i r c u l a t i o n  t u b e s  w i t h i n  t h e  c o l l e c t o r s  a r e  

q u i t e  sma l l  and t h e  l e a s t  amount of a i r  can be t rapped  in t h e  t u b e s  and 

b lock  t h e  water  f low. Th i s  blockage of  water  f low would t h e n  r e s u l t  i.n a 

h i g h  p r e s s u r e  a s  soon a s  s u n l i g h t  was a v a i l a b l e  and p o s s i b l y  cause damage t o  

t h e  c o l l e c t o r s .  Venting may be acconiplished t h r u  t h e  i n d i v i d u a l  t ubes  and. 
I 

a l s o  t h r u  a  manual a i r  v e n t  l o c a t e d  a t  t h e  p ipe  connect ion t o  each a r r a y .  

It w i l l  be  necessary t o  p e r i o d i c a l l y  c l e a n  t h e  c o l l e c t o r  t ubes  and p a r t i c u l a r l y  

t h e  r e f l e c t o r s . .  We do n o t  have a  recommended schedule  f o r  t h i s ,  t h e  . su r f aces  . 

should b e  checked and maintained i n  a c l e a n  cond i t i on .  

B-2 



Hot Water Unit Heaters 

A t o t a l  of 16 McQuay downflow h o t . w a t e r  u n i t  h e a t e r s  have been i n s t a l l e d  f m  

bu i ld ing  heat .  These u n i t s  a r e  cont ro l led  by wa l l  mounted e l e c t r i c  thermostats  

and manual , s t a r t e r s .  Each thermostat  i s  equipped with a  manual llFan-Onl' 

switch which permits operat ion of t h e . f a n  f o r  a i r  c i r c u l a t i o n .  

Hot Water C i rcu la t ing  Pumps 

A t o t a l  of 4 c e n t r i f u g a l  pwnps provide a l l  water c i r c u l a t i o n  f o r  t h e  system. 

These pumps a r e  automatical ly con t ro l l ed  so  long a s  t h e  s t a r t e r  s e l e c t o r  . 
switch is  i n  t h e  "AUTO" pos i t ion .  The funct ion  of  each pump i s . a s  l i s t e d  

below : ! 
. . . . '. . 

P-1 Ci rcu la t ion  of h o t  water t h r u  t h e  McQuay u n i t  hea te r s .  

P-2 Ci rcu la t ion  of h o t  water t h r u  t h e  4 h e a t  exchangers which serve t h e  

b o t t l e  washer. 
.. . 

P-3 Ci rcu la t ion  of water t h r u  t h e  s o l a r  c o l l e c t o r s .  

P-3A Ci rcu la t ion  of water t h r u  t h e  s o l a r  c o l l e c t o r s ,  t h i s  i s  t h e  same funct ion  

and pumping c i r c u i t  a s  P-3. NOTE: There is  loca ted  a t  t h e  bottom of 

t h e  c o n t r o l  panel  a switch marked t1P-3/P-3A11', t h e  purpose of t h i s  switch 

. is  t o  a l t e r n a t e  t h e  use of these  two pumps. This switch should be 

re-posi t ioned on a  monthly b a s i s  s o  a s  t o  evenly d i s t r i b u t e  t h e  running 

' 

t ime between t h e  two pumps. 

Water t o  Water Heat Exchangers 

These u n i t s  a r e  loca ted  on t h e  f l o o r  near  t h e  b o t t l e  washer. Hot water c i r -  

cu la ted  from Pump P-2 flows t h r u  t h e  tubes  wi th in  these  h e a t  exchangers and 

provides a  source of h e a t  f o r  t h e  c a u s t i c  so lu t ion  used i n  t h e  b o t t l e  washer. 

The c a u s t i c  so lu t ion  i s  c i r c u l a t e d  t h r u  t h e  s h e l l  of these  h e a t  exchangers 

and i s ' h e a t e d  by t h e  h o t  water being c i r c u l a t e d  t h r u  t h e  tubes.  Temperature 

con t ro l  of t h e  c a u s t i c  so lu t ion  is achieved by varying t h e  water flow t h r u  

t h e  tubes.  This is accomplished by t h e  Honeywell valves loca ted  a t  each : 



. h e a t  exchanger. Control of these  valves is  discussed i n  t h e  con t ro l  

sequence por t ion  of t h i s  manual. 

5. Watts Dackflow Preventer , . 

A s e r i e s  900 Watt's backflow preventer  i s  i n s t a l l e d  i n . t h e  f r e s h  water? f i l l  

connection serving t h e  s o l a r  system. The purpose of t h i s  device i s  t o  prevent 

a backflow of water from the  s o l a r  system i n t o  t he  domestic system serving 

t h e  p lan t .  
. . 

6. Nitrogen Compressors 

Two Ingersall-Rand nitrogen.compPessors a r e  loce.ted adjacent  t o  t h e  con t ro l  

panel  and under t h e  s torage  tank. These compressors con t ro l  t he  system 

pressure  so a s  t o  maintain t he  minimum pressure necessary f o r  c i r c u l a t i o n  

t h r u  t h e  c o l l e c t o r s  and t o  prevent  an excessive build-up of pressure  a s  the  

heated water expands. A supply of  n i t rogen must be maintained i n  t he  3 s torage 

cy l inders  located  t o  t he  l e f t  of t h e  con t ro l  panel  a s  t h i s  n i t rogen,provides  

t h e  cushion i n  t he  canpression tanks.  The purpose of t he  n i t rogen i s  t o  

p r0v ide .a  gas which w i l l  prevent oxidat ion wi th in  t h e  p ip ing system: Pressure, 

con t ro l  switches a r e  located  adjacent  t o  the.  compressors and t h e i r  funct ion  

is  described on shee t  1 U  of t h e  con t ro l  diagrams. 

7. Purge Air Handling Unit 

A McQuay a i r  handling u n i t  with a capaci ty of 18000 cfrn is located  on a 
- 

p l a t f o m  above t h e  s torage  tanks. The purpose of t h i s  u n i t  is t o  exhaust 

excessive hea t  t o  t h e  atmosphere. There i s  no,way t o  prevent  t h e  co l l e c to r e  

from absorbing hea t  whenever s o l a r  energy is  ava i l ab le ; the re fo re ,  whenever 

t h e . c o n t r o 1  system senses an excessive build-up of heat., t h e  Purge u n i t  f an  

runs  and h o t  water i s  diver ted  th ru  t h e  c o i l  of t he  un i t .  Dampers a r e  
. . 

ava i l ab l e  i n  the  discharge duct  t o  d i r e c t  t he  heated a i r .  e i t h e r  t h r u  t h e  

roof o r  back i n t o  ' t h e  building.  It is  very unl ikely  t h a t  excessive hea t  



would eve r  b e  a v a i l a b l e  when h e a t  would b e  d e s i r e d  w i t h i n  t h e  bu i ld ing ;  

t h e r e f o r e ,  t h e  dampers should always be  pos i t i oned  f o r  exhaust  t h r u  . the  r o o f .  

A cha in  ope ra to r  h a s  been  provided t o  f a c i l i t a t e  t h e  posi: . t ioning of t h e s e  

dampers. The s e l e c t o r  switch on t h e  f a c e  of t h e  s t a r t e r  cover  s e rv ing  t h i s  

u n i t  should always be  l e f t  : i n  t h e  "AUTO" p o s i t i o n .  

8. Cont ro l  Panel  

This  pane l  houses t h e  v a r i o u s  c o n t r o l  r e l a y s  and ins t ruments  f o r  t h e  opera t ion  

of t h e  system. P i l o t  l i g h t s  a r e  provided which i n d i c a t e  equipment ope ra t ion  

and i n  some c a s e s  alarm cond i t i ons .  A d e s c r i p t i o n  o f  t h e  v a r i o u s  l i g h t s  and 

switches  i s  a s  fo l lows:  

System Alarm - 4 l i g h t s  a r e  provided a t  t h e  t o p  of  t h e  pane l  and i n d i c a t e  

h igh  temperature  alarm, o u t s i d e  a i r  tetrlperature below 3s0,  low n i t r o g e n  

p re s su re  i n  t h e  s t o r a g e  system and low wa te r  l e v e l  i n  t h e  expansion t anks .  

I n  a d d i t i o n  t o  t h e  a larm l i g h t s ,  an a u d i b l e  alarm w i l l  sound i n '  t h e  event  

o f  an s l a m  condi t ion .  

' Display !Thermometer l o c a t e d  i n  t h e  c e n t e r  of t h e  p a n e l  can be  used t o  o b t a i n  

t h e  temperature  a t  any o f  t h e  16  p o i n t s  i n d i c a t e d  by t h e  push bu t tons  below 

, t h e  thermometer. These p o i n t s  a r e ' a s  fo l lows:  . '  

"Heating supply and r e t u r n "  i n d i c a t e s  t h e  h o t  water  temperature  be ing  

c i r c u l a t e d  by pump P - 1 , t h r u  t h e  h o t  water  u n i t  h e a t e r s .  

"Process supply and re*tTurnl1 i n d i c a t e s  t h e  temperature  of  t h e  h o t  water  being 

c i r c u l a t e d  by pump P-2 t h r u  the h e a t  exchangers. 

l70(  supply and r e t u r n "  f o r  each o f  t h e  4 h e a t e x c h a n g e r s  i n d i c a t e s  t h e  

tempera ture  of g l y c o l  s o l u t i o n  e n t e r i n g  and l e a v i n g  t h e  h e a t  exchanger. 

"Compartment supply" provides  a n  i n d i c a t i o n  of  t h e  tempereture  o f  t h e  g lyco l  

be ing  suppl ied  t o  t h e  i n d i v i d u a l  wash compartment. This  may be  h ighe r  than  

t h e  temperature  l e a v i n g  t h e  h e a t  exchanger,  i n d i c a t i n g  t h a t  t h e  gas  burner  

i s  supplementing t h e  h e a t  t o  t h e  washer. 



I n  a d d i t i o n  t o  t h e  s i n g l e  mulTiple use.therrnometer i n  t h e  c e n t e r  of  t h e  pane l ,  

4 i n d i c a t i n g  thermometers a r e  l oca t ed  on each s i d e  of the  pane l .  Temperature 

i n  each s t o r a g e  t ank  is i n d i c a t e d  by "Tank #lf1 and "Tarlli #2". Ternperat-urc o f  

t h e  wa te r  be ing  c i r c u l a t e d  t o  t h e  s o l a r  c o l l e c t o r s  on the roof  is ind ica t e?  

by "Solar  Supply" whi le  "Solar  ~ e t u r n "  i n d i c a t e s  t h e  temperature  of t h e  water  

r e t u r n i n g  t o  t h e  t ank  from t h e  s o l a r  pane ls .  On t h e  r i g h t  hand' s i d e  of  t h e  

pane l ,  4 thermometers i n d i c a t e  t h e  temperature  i n  each compartment of t h e  

' b o t t l e  washer. 

E ight  p i l o t  l i g h t s  l o c a t e d  nea r  t h e  bottom o f  t h e  pane l  i n d i c a t e  t h e  ope ra t ion  

of  t h e  system. Four l i g h t s  t o  t h e  l e f t  iridicate which stolnage .tank i s  f i l l i n g ,  

t h a t  i s  o b t a i n i n g  h e a t  from th-e. s o l a r  loop  and which t ank  i s  i n  u se ,  t h a t  i s  

p rov id ing  h e a t  t o  t h e  p roces s  pump o r  t h e  b u i l d i n g  hearing systen~. Tl~cj fou-  

l i g h t s  t o  t h e  r i g h t  a r e  an  i n d i c a t i o n  a s  t o  whether o r  n o t  t h e  automatic  

c o n t r o l  system would permi t  t h e  i n d i v i d u a l  bu rne r s  t o  be used. T h i s  i s  no t  

an  i n d i c a t i o n  t h a t  t h e  bu rne r s  a r e  i n  ope ra t ion  only t h a t  they  c a n ' o p e r a t e  

au toma t i ca l ly  if r e q u i r e d  t o  main ta in  t h e  d e s i r e d  compartment temperature .  

A t  t h e  bottom of t h e  pane l ,  s e l e c t o r  s w i t c h e s . a r e  provided f o r  Pwnps P-1, P-2, 

P-3 and P-3A. These swi tches  should b e  l e f t  i n  t h e  automatic  p o s i t i o n  dur ing  

n ~ r m a l  opera t ion .  The s e l e c t o r  swi tch  between P-3 and P-3A should b e  r e -  

p o s i t i o n e d  on some r e g u l a r  schedule ,  p r e f e r a b l y  monthly, s o  a s  t o  u t i l i z e  

each pump on an equa l  b a s i s .  

The sequence of c o n t r o l  ope ra t ion  is shown on s h e e t  #1 of t h e  a t t ached  

c o n t r o l  diagrams. 

9. Manual Cont ro l  of  Evans Heaters  

Occasional ly  it may be d e s i r a b l e  t o  o p e r a t e  t h e  gas  f i r e d  Evans hea t ,e rs  

s e p a r a t e l y  from t h e  s o l a r  i n s t a l l a t i o n .  The o r i g i n a l  s ens ing  elements have 



" been l e f t  a t  t h e  s i d e  of t h e  b o t t l e  washer and must be i n s e r t e d  i n  one of 

t h e  temperature we l l s  a t  t h a t  poin t .  A s e l e c t o r  switch i n  f r o n t  of each 

Evans h e a t e r  should then  be placed i n ' t h e  p o s i t i o n .  Under t h i s  

condi t ion  temperature of t hg  c a u s t i c  s o l u t i o n  being c i r c u l a t e d  t o  t h e  wanher 

w i l l  be con t ro l l ed  d i r e c t l y  by t h e  gas hea te r s .  As soon a s  p o s s i b l e ,  t h e  

system should be re turned  t o  a normal and automatic condi t ion .  
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I Performance 
Data 

The SUNPAK colleclors descrrbed in Ihis calalog are the most 
ell~cienl solar collectors offered in Ihe markelplace loday. The 
tollowrng graphs show comparative test dala lor SUNPAK vs. 
llal-plate and other vacuum lube colleclors based on aclual 
independent laboralory lest dala? 
Fig. 1: ASHRAE 93-77 lesl dala at normal lncidhnce for SUNPAK collectors. 
niwsurc? by lndeprtndenl lesl laborator~es-and shown on an aperture area 
bitsls. 
Fig. 2: lncrdence angle modllters lor SUNPAK colloclors, measured accord~ng 
to ASHRAE 93-77 slandards by ~ndopendenl tesl laboralortes. For comparison, 
sllnllar dala 1s sliown lor both the GE evacuated tube co110ctor and a lyplcul 
Ilal-plate collector 
Fig. 3: Allday elf~crencres of Lhe SUNPAK colleclors. measured on an aperture 
d ~ ~ d  bslu,  by lridwpendenl tesl laboralor~es a1 rhe inaicaleu Inlet temperatures 
I,, IS equal lo dally ~nsoliil~on-dlv~ded by lhe number of hours between 
srlnrlse and sunset. Sol~d llnes lndrcate t?llecttve dally eilc~ency curves dertv~rl 
lrom ASHRAE 93.77 lnslanlaneous lesl tlala" 
Fig. 4: Cornpartson o l  ASHRAE 93-77 normal Incidence elltclency curves for 
SUNPAK colleclors. two Ital-plale colleclors, and Ihe GE evacuated tube 
colleclor, all on an apurture area bas~s. 
Wg. 5: Compartson 01 ellucl~ve all-clay ell~ctency curves lor SUNPAK colleclors. 
two Ilil-platu colleclors, and Ilie GE ovacualud lube colleclor (see FIQ 4).  
Colored reglons lndlcale hpeal opuratlng ranges lor swlmmlng pool healing. 
sprtcu and water healmng, and alr condrl~onlng. 

1 ASHRAE 93-77 TEST DATA AT NORMAL INCIDENCE 

2 ASHRAE 93-77 INCIDENCE ANGLE MODIFIERS 

1 I I I I I 
10 20 30 40 50 60 70 

INCIDENCE ANGLE (DEGREES) 

3 ASHRAE 93-77 TESfS OF ALL-DAY EFRCIENCY 
r I I I I I I 1 I I 

4 COMPARATIVE ASHRAE 93-77 TEST DATA AT NORMAL INCIDENCE 
I 1 I I 1 1 I 1 1 1 1 



~ l l y l t r ~ e ~  11 rd 
Data 

Sunpak Evacuated Tubes 

The baslc componenl ol lhe Owens-lll~nols 
SUNPAK solar collector system IS a 
tlermelc package cons~sling of an 
absorber glass lube and a cover lube The 
absorber lube accommodales dlflerenl~al 
lhormal expanslon, while a thud lube 
permils tlie reverse flow path for the heat 
lransler Iluld. Nomlnal tube d~mens~on IS 
7" In d~amclcr bv 44" long 

Durabll~ly and Weatherability 

SUNPAK lubes are made of low Iron, low 
thermal expanslon chemically reslslant. 
wealherable K~mble KG-33 borosrl~cale 
glass - w~th a h~gh-perfor~nancc selective 
coating appl~ed on Ihe oue~de surface ol 
the absort5er lube T~IIS coaling 1s a 
sernrconduclor type prov~dlng absorp 
lance of a = 0.86, r = 0 05 
Vacuum protects Ihe coatlng Irom 
env~ronmenlal cllects, wli~lc lhe vacuurn 
~lsell 1s prolccled by a barlurn geltcr 
Exlenave llle lestlng shows our lubes can 
lndelln~tely wllhsland ttie dry temperalures 
Ilia1 can accompany br~ght sunllghl 
(650°F) Field experltlnce and lcsls 
conduclcxl a1 Ihe lnsl~liiltl lor Dls;it;lor 
Resedrch at Texas Tech Unlvers~ly, also 
dcmonslrale Ihal Ihe tubescan w~lhsland 
1 25' d~ameler hall stones w~lhoul brea~lng 

Sunpak Series Collector 
A SUNPAK serles solar colleclor conasls 
of 24 evacualed lubes In a serles llow 
arrangement 12 lubes above, and 12 
lubes below a cenlrally located manllold 
A module conslsllng 01 lubes, manllold 
and hardware occuples an drea ol 
approx~malely 4' x 8' (or 32 11.') 1 he 
serles module IS a hydroncally Illled 
non-dralnablc solar unll ~dcal lor lllose 

large commercial buildings or induslr~al 
process appllcalions where Ihercs a floc! 
lor maximum solar collecl~on area w~lh 
mlnimum piping conn&?lions. Once tlie 
hydronc clrcuit is lilled, nvr1lrrturn IJowcr 
IS required lo c~rculate Ihe solar arcull. 
Comes ready-lo-assemble. or pre- 
assembled (lor large in~l:rllal~oris). 
Physical Description 
Mbauie ~~~II I~I IUFI  iIlt!d - 32 11' (J 11 A o I( 
Module collecllng aperture = 27 4 11' 
Module we~ghl-185 lbS wiitet filled 110 1bs dry 
Intermodule connecl~ons made by ~ntegral 

copper headers. 
(1.125 In. 0 D 1 In I D ) and mechanical 
clnrnp typr? phenollc act~vateq seal 

Tube dimens~ons (nominal) 2 In d~ameter x 
44 In. long 

Recommended heal Iransler lluld = water 
Malerials 
Man~lold-Hard drawn type M copper tube 
Manllold ~nsulat~on-Polyurelliane loam. 

2 Ibslll? dens~ty, k = 0012 Utuillr I t  "F, 
averaOe th~ckness 012 Inches 

Flu~d Seats- H13h It?mperi~lurc slt~cone rubber. 
Freeze Protectian 
Water, w~thoul the add~t~on ol freere 
depressants. IS recommended as llle heat 

lrunsler IILII~I In mosl cJcOgray~l11ci11 lMi111onr; 
In tlie U.S. fit:sisti~ncc lo Ircc!r.rn!j rt:st~!t!, Ifonr 
llle very low Ihurri~i~l losscs it110 IIIIJ~~ llrvr111.11 
milss 01 I l i c !  SUNIJAK lul~a, W~I(JSI~ 

lelnpcrali~~ ~:-d(:Ci~y 11n1c Con';lil!i! 15 qr(?ator 
than 20 Iioirrs l"~.r.~ocl~c llu~d !!OW fur :J~I&:! 
per~ods IS rocommcndod to pro!cc! III!(:!/ 
oiitlet pipes ilnd conr~ucllorl.j unclur t i~ t ]~~ l l~n iu  
or otliur no-flow condll~oris. 
Operating Co~idilions 
T~~II~UIJIUIU 14.111~l?-minu3 40UF 24QbF 
Mi~x~murii oullcl prcssurc?--30 ps~g. 
wnlrnunr ~rt!ssutc LIIUIJ-s PSI 
Till Any!e-of,t~rn~zed lor bw! pcrf6rmance 
Thern181 Performance 
Tesung at l t~u  No!~onal Bureau o! S!andards 
and at Clest:rl S~~n'rli~nr! Exoosuru 'lks!. rrIC., 
In addition lo ex!enslvc in-l!ousr! ~crlvrrru~ncc. 
lests. ver111cJ !nr III~II-~)~'IIUIIII,IIILU IL.LI~.II.I.~ 
of ttie SUNfMK colloclor !n pilr!rcu!ilr, 
SUN13AKs ,ll)ll~ty lo (1cI1vcr LI:;<:ILII UIIL'~LJY , 
tlirouytioul ;In cnllre day has Ix!cri c!un~url- 
slri~lad lor boll1 hryh IL'mljcrill~lrCs 
(Tl1,~200"F) and cold. c!oudy wuurtier 
conditions. S~ncc pcrlorm;trlcc lcs!!ng IS 
always porlol rnud on one or rtwrL' COI~I~ICILL 
SUNPAK nlodules. Itic C!!L'CIS of rnan~!olJ i~nb 
miscel'ancous heal losscs arc aulomi~!~c.~'!y 
~ncludud In 11112 !es! ualil 

Collector Module(s) , ! 



I I U L k L I b L  

Specifications 

W (2) EN0 MODULE M O U N T I N 0 1  

HEADER INTERCONNECTION TUBE SUPPORT END lERMlNAllON 
.- .,....... ..- . .  . . . . . . . . . . ... . . . . .. . . , . - . . ., , ,- ..,,,,.,. .... . . . .. . . .- ... .. . . ., . 

MIN. SERVICE -- 8.W 
-EARANCE REQO 



CENTHIFUGAL P U M P S  

SUBMITTAL 
REVISION 5 . 

. .. , . 

; ' ' 0 151043 (Single Seal) 

. - 20'6 . 

a DIMENSIONS . 
. . 

s .  & . A  Q _ .  a STANDARD SEAL 1510 

MOTOR PU-MI' DIMENSIONS (INCHES) 
'PUMp SUCTION FRAME A 1  B l C l D l E I F I G I H ]  J ~ K I L ~ M ~ N ~ P ~ R ~ S ' I T  

'+ SIZE SIZE "S'* FRAME 

b6 25% 13 
143T 28% 12 22% 101k 6 3% 22% 

- -Z?!- 
73% 

,Fmdz- 31 25 
2AB r 7 a 4 r  

29-2  14.h 
3 3 303/;-16% 9% 7% 4% 5% 

Y~T 34% 14% 12% 7% 4 8  11% % 
-2 1,5T 

- 3 2 L  
331'~ 

141% 

254T 39% =%- 32 17% 10%' 
256T 39% 

17)h 

BELL % GOSSETT MORTON GROVE, ILL. 60053 
Fluid Handling Dtvlston. Inlernrtlonal Telephone and Telegraph Corporation 

0 CW~IUIT IN, sn BY t m n r r m u  numonr n o  rrrtcnrm colltonrrto~ 
ITT 

STUFFING BOX 1510-P, 1510-PP, 1510-S, 1510-0 1 

pump 
SIZE 

2AB 

. . ... . -  I 

SUCTION 
SIZE 

2%' 

MOTOR P_V-KP DIMENSIONS (INCHES) 
FRAME A 1  B I C I D I E 1 F l G 1 H I  J I K I L ~ M I N ~ P ~ R I s I T  

"S" FRAME 

, 56 
143T 
145T 
182T 
1WT 

2 1 3 1  2!!v 
243T- 

3 5 6 ~  

3436 

39% 

46% 

14% 28% 
12% 

3336 

16. 36% 14 . 

-7% 

8 

3 

5 

4% 

5% 

. 

29% 
31% 
3 
3:: 

371h 
3 40% 18% 

42% 

16% 

12 - 

9% 

. 

7% 

. 
I .  

4% 

. 

5% 

141% 

18%' 

13 
13% 

14%-11% % 

* # 



I - PERFORMANCE CHARACTERISTIC CURVE 1 



. .  . . 

FLANGES ARE 1251 AS.& 
. , .. .. , 

. ,  a 1510 (S!andard Seal) 

0 1510-P (Packed) 

1510.PF ( ~ a c k e d i ~ l u  

15 10-S (Single Seal) 

0 1510-D (Double Seal) 

8 ' 

STUFFING BOX 1510-P, 1510-PF, 1510-9, 1510-D 

YOTOR PUMP DIMENSIONS (INCHES) 
PUMP SUCTION FRAME A I B I C ( D I E I F I G 1 H I  J I K 1 L 1 M I N I P l R  I S I T  
SIZE SIZE "S" FRAME 

1821 34% 28% 331% 15% 
184T 14% 12% 7% 3 4% 341% 17% 10% 34 - 

2%B 3 213T-39% 33% 3% 36% 9% 6 6% 15'H(13% 
- 

215T , 38% 
2541 46% 16 36% 14 8 5 5% 41% 18% 12 

- - 
. ( 18% K . 

256-r ' 43'. 

. . 4 : .  . ,. . . '  . . ,I . I . . . . .. 
. . -'a . ., . <. . 

C .  . . ... HTT - .. . . , ." 
: . BELL 'B; GOSSETT nonroN GROVE. I L ~ .  dk5; 

fluid Handling Division. International Telephone and Telegraph Corporation ,, ;: : ., 

0 C O W R I O ~  IW, an ny INTC~NATIOML mvlPrt AND nLruAm corrolrr~orr 



1510 PERFORMANCE CURVES 
PERF- CHAWClERfSTK: CURVE I I 

rw 2N.B omruur w r  nr na 1510 TYPE B rrro 1750 UA 1 

. , . .  . ,.; . . .! . . . ,  . . .  
WMUY IN U.S GAUONS PER MINUTE . . "' . '.';1.:. . ,, . . a :  'i ' .* . . . . . . . . . .  
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* , ; .- '. ' ,- . . .  a . . . .  . .  ' , .  . ; .  ls-!;.., .:.;< 
. .'.' ; . . . . . .  
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, k .  

. - .  . . . . . . . .  . . . . 
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BELL & GOSSETT MORTON GROG; ILL. room 
, CIUM Handling Dlvltlon, lnternatlonal Tmlephone and Telegraph Corporation ITT PRINTLD IN U 



CENTRIFUGAL PUMPS 

REVISION 4 

. .. . 

Gene Mankawski 

. . MATERIALS OF CONSTRUCTION: 

(Pscklng-Flushed) . 

0 1510-S (Single Seal) 

0 1510-D (Double Seal) 

260 
FLINGLI  ARE 125) A.I.A. 

MAXIMUM WOHKING PRESSURE 175 PSI 

C-10 



0 PERFORMANCE CURVES 
I PERFORMANCE CHARACTERISTIC CURVE 1 

, 
' ' BELL & GOSSETT MORTON GROVE. ILL. 60051. 

. . F I U I ~  Handling Olvirion, International Telephone and Talssraph Corporation ' ITT PRINTED IN U.S.A. a73 
i 

C-11 



BELL & G0SSEIT.v ,+!sL3: ;+$i;; :. , !! r 
C t.. r g L  U ' 1 ;;,jG;:.&<. ,*kw*,k;4 F. :i..:+ ,:, - ;. 

f- 
.*+=:%;: 10" Series . 

L 

Type "WU" 
Heat Exchangers 

REVISION 3 

"U" Tube Design 

a 

,,, Coca- Cola Jackson, TN B 6 G REPRESENTATIVE 
Johnson 6 Scott 

UNIT TAB NO. Hx-1 ORDER NO. , DATE 
1252 

ENGINEER Griffith C. BUIT SUBMITTED BY Gene Mankowski DAn - 
12-6-78 
-. 

CONTRACTOR 
Morgan 6 Turner 

APPHOVtU 81 DATC 

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

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

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

. . .  
RECOMMENDED "WU" HEAT EXCHANGER 

MODEL NO. , 109-45 

HEATING SURFACE (SO. FT.) 125 

OPERATING DATA I 
TUBE SlDE SHELL SlDE I 

1. Fluid Circulated.. 
Water ~atcr I ................................ 

2. Total Flow* (*Expressed i n e ~ ~ ,  

3. Temperature ln/Out. .................. 
4. Transfer BTU/hr.. .................... 

........... 5. Pressure Drop (Maximum). 

6. Fouling Factor or Percentage of Additional Surface. .,-, 

Note: Following applies only for fluids other than water. . - . I ................................ 7. Specific Gravity.. I .................................. 8. Specific Heat.. I 
.................................... 9. Latent Heat.. I 
I I '  

........................... 11. Thermal Conductivity.. 

wExpressed in Proper Units and Temperature such as centipoires @ 'F. 

FLUID HANDLING DIVISION I 



1 10" Series TYPE "WU" HEAT EXCHANGERS ('Ua Tube ~esign)  I 

tlonal Cast lron 
PSI OESlaN M L I W D C  nuos  ( N w d  c4nllad-a) 

flanlr connections for field pipln dril ld 
and facad per lSO+ ANSI rtmbards. 

Room for ramoval of tuba bundla. qua1 to or umtw than "A". 
should br prwidd. 

Cast iron or bolted stwl l q s  a n  br 
supplid when specifled. 

DESIGN PRESSURES-A.S.M.E. CONSTRUCTION 
CAST IRON 81 BRASS UNITS 

DESIGN PRESSURES* DESIGN TEMPERATURESw 
TUBE SIDE I SHELL SIDE TUBE 6 SHELL SlOE 

1 , 1 DESIGN I TEST DESIGN . TEST CAST IRON I B R A 9  

a . 8- ,;.<$!- 4 & 6 Pass 
I 

' 1 
1% psi I 300 psi 1 150 psi I 300 psi ) 375 F 1 300 F . 

' 

2 Pass 
125 psi 1 250 psi 1 150 psi I 300 psi 1 375 F ( 300 F 

2 Pass Head (Flanged Connections) Cast lron only 
150 psi 1 300 psi I 150 psi I 300 psi ( 375 F ( ' - 
.For drrlon prorrunr and trmponturer hlohor than rhown, 
conruk B 6 G Rapraaantatlvo for apulflcatlonr and dlmmrlonr. 

I ?i&,"irIY sired relief valve must be installed on the 
heated water side to protect heat exchangers from 
possible damage due to volumetric expansion. 

PRINTED U.S.A.O76 !' 

MATERIALS ' 

STANDARD. . 
PART CAST IRON UNIT ' BRASS UNIT 

2 , 4 1 6  P ~ S S  2 & 4  PISS 

Shell . Steel Steel . 

Head . Cast Iron Cast Brass 

Tubes W" 0.0. Copper Copper 

Tube Sheet Steel Rolled Naval Brass 

Baffles Steel Steel 

Nuts & Bolts . Steel Steel 

8100 N AUSTIN AVE . MORTON OROVE. ILL 60053 



I BELL & GOSSETT 

12: Series . . 

Type "WU" 
Heat ~xchangers 
"U"' Tube Design 

C-131.4 ' 
REVISION 5 

I '"v 
Coca- Cola 

JOB 
Jackson, TN . 

B 4 G REPRESENTATIVE 
Johnson 4 Scott 

UNIT TAO NO. HX-2 ORDER NO. 1252 
DATE 

Griffith C. Burr ENGINEER SUBMITTED BY Gene Mankowski ,,, 12-6-78 

CONTRACTOR Morgan 4 lhmer APPROVED BY DATE 

i 
. - 

DESCRIPTION 
B&G "WU" Heat Exchangers are of the shell and tubetype. The tube bundle is of "U" bend construction with tube ends ex- 
panded into a stationary tube sheet. This construction permits ample titpansion or contraction for wlde ternperelu~e v a ~ i a l i u ~ ~ s .  
A fluid entering the tubes is heated or cooled by a fluid being circulated through a baffled shell. The unit is designed primarily 
for pumped circulation through the shell. 

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

-. A.S.M.E..Code ~u i 'es  is furnished with each unit. 

, This form is signed by a qualified inspector, holding a Natiohal Board Commission, and w h o h  employed by an authorized 

I inspection agency, certifying that construction conforms to the latest A.S.M.E. code for pressure vessels. The A.S.M.E. "U" . 
symbol is'stamped on each vessel. , 

' b ,  

REC0MMENDED"'WU" HEAT EXCHANGER 
t + 

. 
MODEL NO. 128-46 . -.- APPROVALS 

HEATING SURFACE (SQ. FT.) 
160 

OPERATING DATA 

TUBE SlDE SHELL S l D E  
Water Water 

1. Fl~rid Circulated. ................................. - 

2. Total Flowo (*Exprerted I-GPH, or lbs./hr.) 9 0 

3. Temperature ln/Out.. ............................ 190 / 179 160/178 . 
' 567,000 

4. Transfer BTU/hr.. ............................... 567,000 "' 

* - - 
5. Pressure Drop (Maximum). 4.1 1.1 ....................... 

-r.- 

6. Fouling Factor or Percentage of Additional Surface. . 
Note: ~ o l l o w k ~  Applies only for fluids other than water. 

................................ 7. Specific Gravity.. 

.................................. 8. Specific Heat.. 

.................................... 9. Latent Heat,. -- 
11. Thermal Conductivity. ........................... . . 

08Elpressed In Proper Units and Temperature such as centipoises @ *F. 

BELL & GOSSETT IT!!! 1 
OcWVntWr I-. IWk mv InTtmNATIoIIa IEi.Wwf ma rtLmbw CwmATim FLUID HANDLING DIVISION I 



12"Series TYPE "WU" HEAT EXCHANGERS ("U" Tube Design) 

I # 

A 
I PASS U l r o  4 PASS HEAD 6 PUS ncAo 

I I 

Optional Cast lron 
150 PSI DLSlON PRESSURE HUOS (mnd mrm-1 

1 
flange mnnsetions for field piping drilled f - 1  and faced p n  lW ANSI standards. - . -. 

R a m  for remov;l of lube bundle. equal to of vrater than "A;'. 
should be provded: 

Cast iron w bolted steel lqs  a n  be 
supplied when speccf~ed , . . .. 

. - . . 

DESIGN PRESSURES-A.S.M.E. CONSTRUCTION 
CAST IRON & BRASS UNITS 

DESIGN PRESSURES' DESIGN TEMPERATURESb 

TUBE SIDE I SHELL-SIDE . TUBE & SHELL SIDE 
.-7- ---- I I 

TEST DESIGN TEST CAST IRON BRASS . 

. * 6 Pass 

150 psi I 300 psi I 150 psi I 300 psi 1 375 F I - . . 
2 & 4 Pass 

125 psi I 250 psi I 150 psi I 3 W  psi 1 375 F I 3 W  F 
2 Pass Head (Flanged Connections) Cast lron only - 

300 psi I 1% psi I 300 psi I 375 F 
- 

150 psi I 
*For drrlgn prrrrurer and trrn*eraturea hlghrr than rhown, 
conault B 6 G Reprrrrntatlvr for rpeclUcatlonr and dlrnenrlonr. 

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

t 
PRINTED IN U.S.A. 6-70 

MATERIALS 

Shell Steel Steel 

Head I Cart  Iron / Cast Brass I 
Tubes 34" O.D. Copper Copper 

Tube Sheet Steel Rolled Naval Brass 

Baffles ', Steel Steel 

Nuts & Bolts Steel Steel 

8200 N AUSTIN AVE. . MORTON GROVE. ILL 60053 -c'& 
INTERNATIONAL TfLEPHONE AND TELEGRAPH CORPORATlOt4 I 



8" Series 
TypeUWU" . _. 

Heat Exchangers 
"U" Tube Design 

C-131.2 
REVISION 5- 

Coca-Cola Jackson, TN Johnson $ Scott Jon B & G REPRESENTATIVE 

HX-3 ' 1252 DATE 
" 'ORDER NO. I I 

Griffith C. Berr Gene Madcowski 12-6-78 T 
ENGINEER ' SUBMITTED BY 

Morgan & 'hrner 
COWTlUCTOR APPROVED BY 

- 1 
DATE ' 

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

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

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

89-43 . 
MODEL NO, 

HEATING SURFACE (SQ. FT:) 7 5 

OPERATING DATA 

TUBE S I D E  S H E L L  S I D E  I 
1. Fluid Circulated.. Water Water ................................ I 
2. Total Flow* (*Expressed i-GPH, or lbs./hr.) 56 4 2 
3. Temperature ln/Out.. ............................ 160 160 1177 

4. Transfer BTU/hr.. 
349,000 349,000 ............................... 

5. Pressure Drop (Maximum). 
4.5' 5.0' ...................... 

6. Fouling Factor or percentage of Additional Surface. . Ool 

I Note: Following applies ody for fluids other than watqr. * I 
............................ 1 7. Specific Gravity.. .';.. I .................................... I 8. Specific Heat. 

. . I 
. . I 9. Latent Heat.. ...................................... '. I 

I 10. Viscosity". ............................ .<. ...... I I I u .......................... 11. Thermal Conductivity.. 

..Eapressed in Proper Units and Temperature such as centlpoises @i *F. 

BELL & GOSSETT ITT 
o mmnlewr I*, nn rv w ~ u ~ r r o r r i ~  rumt  MD nwnm coanwr~~on FLUID HANDLING DIVISION - 



I 1 8" Series TYPE "WU" HEAT EXCHANGERS Tube Design) 

C Ml l  NCAD 4 PASS UEAO 

flange conneelions for field piping drilled 
and faced per lSO# ANSI standards. . 

Room for removal of t6be bundle. equal to or grertr than "A". 
should be provided. 

Cast iron or bolted steel lets a n  be 
supplied when specilted. 

DIMENSIONS 

-- -- - 

WU85-24 WU85-44 WU85-64 3 NPT ' 5  2 3% 4 3 2 NPT 3% 65 12% 49  8% 8% 4 41 33 258 

DESIGN TEMPERATURES 
SHELL SIDE TUBE 6 SHELL SIDE 

DESIGN DESIGN 

WU86-24 
wu8)-24 
WU88-24 

U89-24 

- 

.For drllgn prerrurea end temperaturrr hlgher than rhown, 
conrult B A G Raprormntatlvr for rpeclfleatlonr and dlrnenalonr. 

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

WU86-44 
W1187-44 
WU88-44 
WU89-44 

. ?< .- 
-.? ";@, 

MATERIALS 

DESIGN PRESSURES-A.S.M.E. CONSTRUCT~ON 
CAST IRON & BRASS UNITS 

,200 N. AUS~IN Ave . rconrow GROVE. ILL. 60053 6 A A 
INTERNATIONAL TELEPHONE AN0 TELEGRAPH CORPORATION 

WU86-64 
vU87-64 
WU88-64 
WU89-64 

-- 

PART 

Shell. 

Head 

Tubes %" O.D. 

3 NPT 
3 NPT 
3 NPT 
3 NPT 

Tube Sheet Steel Rolled Naval Brass 

Baffles Steel Steel 

Nuts & Bolts Steel Steel 

STANDARD 
CAST IRON UNIT 

2.4 & 6 Pass 

Steel 

Cast Iron 

Copper 

BRASS UNIT 

2 & 4 Pars 

Steel 

Cast Brass 

Copper 

5 
5 
5 
5 

2 NPT 
2 NPI 
2 NPT 
2 NPT 

2 
Z 
2 
2 

3% 
3% 
3% 
3% 

4 
4 
4 
4 

3 
3 
3 
3 

2 NPT 
2 NPI 
2 NPT 
2 NPT 

3% 
J% 
3% 
3% 

77 
W 

101 
113 

12% 
12% 
12% 
12% 

61 
73 
85 
97 

8% 
8 H  
8% 
8 H  

8% 
8% 
8% 
8% 

4 
4 
4 
4 

49 
58 
67 

75 

41 
48 
55 
62 

294 
330 
366 
402 



( BELL 81 GOSSETT 

3 .  , . 8" Series 
Type "WU" . . . .  

. Heat Exchangers 
REVISION 5 

"U" Tube Design 

t 

Coca- Cola Jackson, TN 
JOB B I o REPRESENTATIVE Johnson E ~ c o t t  

HK-4 
UNIT TAQ 110. ORDER NO. 

1252 . 
DATE 

ENOINEER Griffith C. Burr SUBMITTED BY Gene Mankowski OAT 82-6-78 
CONTRACTOR 

Morgan & 'hrner 
APPROVED BY - OAT€ 

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

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

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

89-44 - "-.' ' MODEL NO.' 

HEATING SURFACE (SO. FT.) 75 

I OPERATING DATA 
- ,  

. . ," TUBE SlDE SHELL SlDE 

APPROVALS- 

. . . . .  
1. Fluid Circulated.. ................................. Water, ' : " .  Water' -- 
2. Total Flowo (*Expressed I~)GPH, or lbs./hr.) 35-" 35 

. . 3. Temperature ln/Out. .: ........................ :. 190 /I79 120/ 140 
4. Transfer BTU/hr.. ........ ... ..................... 345,200 345,200 
5. Pressure Drop (Maximum). .............., 2.0' 2.5' ........ 
6. Fouling Factor or Percentage of Additional Surface. . ' Ool' 

Note: Following applies only for fluids other than water. 

7. Specific Gravity.. ................................. 
8. Specific Heat.. .................................. 
9. Latent Heat.. ............... .-. ..........,....... 

10. ~lsco.ltr**. ................. .: .........a my.. . . . -  
.. 11. ~he rma l  conductivity.. ............. .; ........... :. ! 

I ooExpressrd in Proper Units and Temperature such as centipoises @ OF. 

BELL & GOSSETT ITT 
o c o m w  UU. sn BY I~~IIIIA~I~~AL rrlvnont uro raronuw couor~non - FLUID HANDLING DIVISION 



8'Series TYPE "WU" HEAT EXCHANGERS ("U" Tube Design) 

Cad i nn  or bolted steel I ep  can be 
supplied when specihud. 

- 1  flange connactions for field piping drill; 
md facad per lSO# ANSI stmdrrds.. . 

Room for removal of tubs bundle, equal lo or pa8ter than "A". 
should be provided. 

DESIGN PRESSURES-A.S.M.E. CONSTRUCT~ON 
CAST IRON & BRASS UNITS 

DESIGN PRESSURES* DESIGN TEMPERATURES 
TUBE SIDE SHELL SIDE TUBE L SHELL SIDE 

DESIGN TEST DESIGN TEST CAST IRON BRASS 

150 psi 300 psi 150 psi 300 psi 375 F 300 F 

STANDARD 
PART CAST IRON UNIT BRASS UNlT 

2,4 & 6 Pass 2 1 4  Pass 

Shell. Steel Steel 
i 

Head Cast Iron Cast Brass 

Tubes O.D. ' Copper Copper 

Tube Sheet Steel Rolled Naval Brass 

Baffle4 Steel Steel ' 

Nuts & Bolts Steel Steel 

*For drr lgn pr r r rur r r  and trmprrr tunr higher than rhown. 
conrult 6 4 G Reprerentrtlve tor spsclllcatlons and dlmrnrlon8. 

Caution: -. 
A properly sired relief valve must be Installed on the 
heated water side to protect heat exchangers from 
possible damage due to volumetric expansion. 
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UNlT HEATERS 
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When the equipment is received all items must be careiully him for damage. The electrical nameplate should be 
checked against the bill of lading to be sure all cartons have checked to be bure it agrees with the power supply 
been received. Visible or concealed damage should be available. 
reported immediately to the carrier and a claim filed with 

INSTALLATION 
.L/, Installation and maintenance are to be performed only by CAUTION: Sharp edges and coil surfaces are a potential 

qualified personnel who are familiar with local codes and injury hazard. Avoid contact. 
regulations, and experienced with this type of equipment. 

UNlT MOUNTING 

Use care in handling the units to avoid damage to the coil the unit for threaded hanger rods. 
fins. Hang units with supporting rods; do not hang units OSHA regulations, as recorded in Federal Register Vol. 
from piping. When handling the downflow unit heaters do 37, No. 202 in October 1972, require the use of a fan guard 
not set theunit down on jts fan blades as the fan blades when the periphery of the fan blados i s  less than 7 feet 
may be damaged. The unit should be hung level and located above the floor or working surface. The customer must 
with sufficient space around i t  for maintenance. It is evaluate the location of the unit to determine if the 
suggested that 8 inches of space be left between the highest guidelines set up by OSHA provide adequate protection 

v point on the downflow units and the ceiling. against personal injury and provide protection if required. 
The downflow unit heaters have four 11116-inch A fan guard designed to comply with OSHA requirements is  

diameter hanger holes on the top of the unit. The available from the unit manufacturer. - horizontal unit heaters have two 112-13 weld nuts on top of 



PIPING 

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

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

Do not exceed 150 PSlG or 375'~ temperature on 
sta"dard coils, 350 PSIG or 450 '~  temperature on high 
pressure coils, or 300 '~  temperature on horizontal unit 
optional low flow water 'coils. The unit na~neplatc 
designates coil pressure. 

PIPING DIAGRAMS =.A* 

AIR VENT VALVE 

REIUW --- 

C A R  VALVE - . - 
'.a, 

UNION 1 
STEAM MAN 

HOAT 6 

10. MIN. I 1 - srnAWEn TnERMOsTAnC  RAP 

6' LONG 
1 

WIT POCKET 1E 
FULL MZI, VE 

RETURN MAIN ' 

STEAM MAW NS SHOULD I E  USE0 
COSSIME. I U 1  IF 

UNR5 AS THE 
N WILL PenMlr 

Fig. 4 LOW PRESSUHE STEAM GRAVITY SYSTEM 

WIRING 

Wire in accordance with local codes or the National Electric Diagram 2 and 5. These diagrams show the most 
Code, whichever is  applicable. The installer shall provide common method of controlling unit heaters. Each unit is 
wiring to the motor, branch circuit overcurrent protection, controlled by a space thermostat and, in addition, a limit 
and disconnect means. All standard units, except the control (temperature or pressure type) is  connected in the 
UHH-094 and UDH-270 and 330 with 3-phase motors and circuit so that the unit cannot operate when the 
a l l  UDH-384 through 610, are provided with motors which temperature of the steam or water is  too low. 
have internal thermal overloads. The installer must provide Diagram 3 and 6. These diagrams show thc most flexible 
overload protection for those units. Typical wiring diagrams method of control providing both automatic and manual 
are shown in Diagrams 1 through 6. Wiring instruction for operation. The automatic operation will be the same as in 
the optional speed controller are included with the speed Diagram 2 and 5. However, an additional provision is made 
controller. for operating the unit manuallv. This permits the unit being 

I Diagram 1 and 4. Although unit heaters are usually used as an air circulator during the non-heating seilson. 
I thermostatically controlled, there are some installations Although Diagram 6 shows a multiple application, this 

where manual "on-off" control is sufficient. Thessdiagrams same type of control may he applied to individual units by 
show this type of control. The single phase manual starter . substituting a magnetic starter for the magnetic relay and 1 shown in Diagram 1 may be of the single pole or double omitting the manual starter. 
pole type. 

-- .. . . - -  - 



Y t l O  CONIDOILlD 
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TYPICAL WIRING DIAGRAMS 

I I 

MANUAL STADIID C;;I wtc1.- 

Diagram 1 - Single Phase Power Diagram 2 - Single Phase Power Diagnm 3 - Singla Phae P m r  
MANUAL CONTROL I ' AUTOMATIC CONTROL I MANUAL OR AUTOMATIC CONTROL 

Diagram 4 - 3-Phrse Power 
MANUAL CONTROL 

Dirgnm 5 - 3-Phase Power 
AUTOMATIC CONTROL I 

- i 1. 
\ t UrWs 

MANUAL MANUAL 
STADTID RADTlD 

Diagram 6 - 3-Phae Power 
MANUAL OR AUTOMATIC CONTROL 

START-UP 
Inspect the unit heater carefully Ixfore starting. Tighten 
any loose nuts, bolts or screws. Examine the propeller fan 
to see that it has not been damaged during installation, that 
it i s  tight on the shaft, and that it rotates freely and in the 
correct direction. The fan shoultl be centered in the orifice 
(equal gap between fan and orifice on each side of fan), and 
the fan should protrude through the orifice (in direction of 
air flow) approximately 113 of the blade depth. Make sure 
that the line voltage at  the unit is within 10% of the motor 
nameplate voltage. Vent the lines on hot water systems. 
Discharge dampers should not be closed more than 75% or 
motor overheating may occur. 

MAINTENANCE 
WARN1 NG - Before performing any maintenance, 
disconnect the electrical power to avoid electrical shock or 
injury from rotating parts. 

COIL CLEANING 
All unit heater coils should he cleaned at least once a year 
and more often under unfavorable contlitions. Build-up of 
dirt, groase ancl lint will reduce original heating capacity 
ancl may overload motor. The following are suyyestetl 
cleaning methods. 
1. Disconnect the electrical power before servicing to avoid 

electrical shock or. injury from rotating parts. 
2. Use a brush to loosen dirt on side where air enters the 

coil and then turn fan on to blow the dirt from the unit. 
3. Use compressed air to loosen dirt by blowing from 

leaving airside of unit. 
4. For a more thorough cleaning of coil, remove the fan 

and motor and spray a mild alkaline solution over the 
coil. This must b followed by a very thorough hot 

INTERNAL CORROSION SAFEGUARDS 
1. Provide controlled water treatment - but do not use an 

excess of boiler compounds. 
2. De-aerate boiler feed water. 
3. Insure rapid and continous condensate drainage by 

proper sizing and installation of steam traps and piping. 
4. Clean strainers and check steam traps for proper 

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

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

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

MOTOR 
Cleaning - Disconnect the electrical power before 

cleaning to avoid electrical shock or injury from rotating 
parts. During each inspection, remove all grease and dirt 
from the outside of the motor. This i s  important as grease 
and dirt act as insulation and thereby prevent heat 
dissipation, causing overheating of the motor. 

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

water rinse. 

P-7 1 



9EPYIFE ' 
This equipment should be serviced only by qualif@b,'' fFdm rotating parts. If motor service is required, the motor 
experienced technicians. Always disconnect the electrical can be removed as follows: r 4 

power before servicing to avoid electrical shock or injury 

I 
I 

HORIZONTAL UNIT HEAT'ER 
2 > 

Horizontal Unit Heater - Face Mounted Motor . . 
1. Shut off electrical power to the unit. ' 

Horizontal Unit   eater -Shelf Mounted Motor 
I 

1. Shut off electrical power to unit. 

1 2. Disconnect wires from motor. 2. Disconnect wires from motor. 

3. Remove the fan guardlmotor mount from the back 3. Loosen the set screw(s1 on the fan and slitle the fan off 
panel of the unit by removing the four attaching sctews. the m ~ t o r  shaft. 

4. Loosen the set screw(s1 on the fan and slide the fan off 4. Remove the four nuts and I>olts holding the motor to 
the motor shaft. ' the motor shelf and lift the motor off the unit. 

5. Remove four nuts holding the motor to the fan 5. Reverse process to reassemble. Fan should be centered 
guardlmotor mount. in the orifice -and 113 of the fan shourd protrude 

through the orifice'in direction: of air flow. 6. Reverse process to reassemble. Fan spould be centered 
in the orifice and 113 of tht! fan shouM protrude 
through the orifice in direction of air flow. 

Downflow Unit Hearer - Face Mounted M o p  

1. Shut off electrical power to the uni;. 

2. Disconnect wires from the motor. 

Top removal 

3. Loosen the set screw(s1 on the fan and slide the fan off 
the motor shaft. 

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

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

Bottom removal 

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

4. Loosen the set screw(s1 on the fan and slide the fan off 
the motor shaft. : 

Botiom removal 

4. ~ i m o v e  the four screws holding the Imttom ytotor pan 
fb tlw mntnr 'cylinder. 

5. Lower motor pan and motor out the bottom of the 
on'it. Proceed to Step 6. . . 

6. Reverse process to reassemble. Fan should 13e centered 
in the orifice and It3 01 the 'fan sttmld protrude 
through the orifice in direction of air f l h .  

' ' 

@wnflow Unft Heater - Rigid Bas! Hotor 
I' , 

i'. ~ h " t  off electrical power to the unit. 

2. Pisconnect wires from the motor. 

3. Loo& the set screw(s1 on the fan and slide !pe fen off 
tbe mbtor shaft. ' . / . I . ' )  1 

Top removal 

5. Remove the four nuts holding the motor to the bottom 4- From top of unit, reach h w n  and remove four 
motor pan. Proceed to Step 6. bolts that attach the motor ta the plate: in tM motor 

cylinder. , 
6. Reverse process to reassemble. Fan should be centered 

in the orifice and 113 of the fan s~ould protrude 5.  iff the motor Out the top of the unit. I + .  . 10 Step I 

through the orifice in direction of air fldw. ' 6. 

Downflow Unit Heater - Resilient Ring Mwnted Motor Bottom removal 
- . , 

4. From bottom of unit, remove the screws h~lding the 
W t o m  mottar pan to the .motor cylinder. . ' 

1. Shut off electrical power to the unit. 

2. Disconnect wires from the motor. 9. eemove the four bolts that attach tpe motor to the 
plate in the c$tinder anti lowe?' the motor oJt the 

3. Loosen the set screw(s1 on the fan and slide the fan off bottom of the unit. proceetl to Stel) 6. 
the motor shaft. ' > .  

6. Reverse process to reassemble. Fan should be centered 
Top removal ifi the' orifice and 113 of the fall .sh6uld- proirude 

4. Disconnect the bracket at the top of the motor. ttirough the brifice in direction of air flow. 

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

R6&C@XfYHYT *.. a < .  P -  ... PASTS 
When writing for service or replacement parts 'always number (if knd&n), plus complete serial and . model . , I  number 
provide a complete description of the service part, part of unit involved, 

\ 

FORM qq0558Y " .  
c-q4 
, .:! - . 7 Y '  . r - . - L . L r r ~ ~ - . T - . - - - -  r r -  - - - - - . - - - --- __I__-- CC - Ail_ _ A * 



bL,,~LJl4h,t ib . Ll\ %!2U(IY GROUP . McQUAY-PERFEX INC. CENTRAL STATION AIR CONDITIONER 

' - 
265538Y 

LOW AND MEDIUM PRESSURE 
P.O. BOX 1551. MINNEAPOLIS.  MINNESOTA 5 5 4 4 0  HORIZONTAL  DRAW THRU TYPES LSL AND MSL 

M c Q w y  cerliRes lhal il will furninh equlprn.nl in accordonce with lhis able under the proritions of Ihe iob sp~ciflcotions. Any change mode 

drawing and spedRcolions, and subiecl lo  ils pub1irh.d worranly. Pyr- hereon by ony person whomso.wer is ~ub~.ct lo occoplonce by McOuor 
chaser's approval of this drawing sipniflms that the .quipment is accmpl. a t  its hone ollic.. 

GENERAL SPECIFICATIONS 

CABINET - GALVANIZED STEEL STRUCTURAL FRAME AND 
PANELS. ACCESS DOORS AND REMOVABLE PANELS PRO- 
VIDE COMPLETE ACCESSIBILITY TO INTERIOR. 
FANS - GALVANIZED STEEL DYNAMICALLY BALANCED. 
BLADES RIVETED TO RIMS AN0 CENTER PLATE. CAST 
IRON HUBS. 
HOUSINGS - GALVANIZED STEEL, DIE FORMED WlTH SPOT 
WELDED SEAMS. 
SHAFTS - SOLID HIGH CARBON STEEL SIZED SO THAT THE 
OPERATING SPEED IS WELL BELOW THE FIRST CRITICAL 
SPEED. 
SHEAVES -MACHINED CAST IRON. "V" GROOVE TYPE, KEY 
SEATED TO SHAFT. 

MOTOR MOUNT - ADJUSTABLE FOR VARY lNG BELT TEN. 
SION. 
BEARINGS - SELF ALIGNING. BALL TYPE WlTH GREASE 
FITTINGS AND EXTENDED LUBE LINES. 
BELT GUARDS -GALVANIZED STEEL WlTH FAN SHAFT 
TACHOMETER OPENING. 
INSULATION - NEOPRENE COATED 1" GLASS FIBER. MEET: 
NBFU 90A STANDARDS. 
DRAINPAN - GALVANIZED STEEL, INNER PAN COVERED 
WlTH PROTECTIVF MASTIC COATING AND rHERMAL1-Y 

SULATION. 

2 314" DIA. MOUNTING HOLES I (WHEN REOUIRED -TOP OR BOTTOM) 6 MOUNTING HOLES 

NOTES: - .  -- 

1. A1 & 81 DIMENSIONS FOR BLOWER SECTION 
A2 & B1 DIMENSIONS FOR COIL SECTION 

2. "X" DIMENSION FOUND BY ADDING DIMENSION OF THE 
OPTIONAL SECTIONS USED PLUS 3 518 IN. INCLUDE 118" 
FOR GASKETING WHERE SECTIONS BOLT TOGETHER 

I 
I 

*Add 5 inches with axtra large lace area co~ls. "Add 2% Inches wllh erlra large lace area co~ls. 1 
4-78 See Form No. 281 188A for Certified Performance Data C-25 FORM 2G553EY 

CABINETS WITH F.C. CABINETS WITH OPTIONAL 
FAN WHEELS 

UNIT SIZES 214,217.222 & 228 

~ . .  .- 

A.F. FAN WHEELS 
UNIT SIZES 214,217,222 & 228 

' 2 1 4  1217 1222 ' 2 2 8  ! 
29', 1291, i?5', , ? 5 ' ,  
2 3 ' ,  i 23'1  12es. i 28' .  ; I rKl ".?"I G 

I 1 
1 

H 

I I 
I K ,  2 . 1 ' ~  j311,  !30'.j1:?', i 



A L C C ~ U I I I  co 

t3 ACCESS 
BY SASS Fl LTER SECTIONS 

SPACER SECTION 0 FLAT ANGULAR 0 HEAVY DUTY 
2 -314 DIA. MOUNTING HOLES 

OPENING PROVIDED WHEN 
USED AS BYPASS 
SPACER SECTION 

U2 x v 3  * =-. -' I { OPG. ,#:, OPG. .. 
c:. 

v 2  . , , / 5 _-. OPG. 
I ,  I I , /  

r ,  
I I 

&+a '+ 
1 1 

HINGED ACCESS DOOR ACCESS DOOR HINGED ACCESS DOOR 
BOTH ENDS BOTH ENDS BOTH ENDS 

"AVAILABLE IN UNIT SIZES 11 1 THRU 228 ONLY - 
COMBINATION MIXING BOX 0 AND ANGULAR FILTER SECTION I 

3" SHAFT EXTENSIONS 
BOTH ENDS 112" DIA. 1 118 DUCT FLANGE I 

FACE AND BYPASS DAMPER SECTIONS I 
INTERNAL EXTERNAL 3" SHAFT EXTENSIONS 

BOTH ENDS I/?" DIA. 

"2 OPG. -.--I 
NOTES: 
1. WHEN TOP BYPASS IS REQUIRFD. 

*SMALL & LARGE FACE 
AREA COILS ONLY 

2-314 DIA. MOUNTING HOLES 1 UNIT MUST BE FLOOR MOUNTED.. 

NOTE: WHEN BACK AND BOTTOM OPENINGS 2. WHEN BOTTOM BYPASS IS REOUIHtD, 
ARE REQUIRED. MIXING BOX IS INVERTED. FACE AND BYPASS SECTION IS INVERTED, . 
(TOP AND BOTTOM OPENINGS ALSO AVAILABLE.) AND UNIT MUST BE CEILING HUNG. 

HEATING COIL SECTION (1 & 2 ROW ONLY)' 

1 I 

NO 

I W.k-Not Avrilable. '* Maximum Cletrrna required loi  lilttr rtmovtl. I 



NOTE: 
FOR OVERALL UNIT 
LENGTH ADD DIMENSIONS 
OF ACCESSORIES NOT 
INCLUDED IN ABOVE "L" DIMENSION 

I .  FAN DISCHARGE ARRANGEMENTS I i 

ACCESSORY ARRANGEMENTS 
ULAR FILTER HE$rTy COMB. ANGULAR FILTER AND MIXING BOX 

WITH DAMPERS I WIMOUT DAMPERS 

A4' AS' 
84' C4 E4' F4. G4. 

I 

* 
REPLACE ASTERISK WITH A "0" FOR NO FILTERS,"lW FOR FOR CLEANABLE HIGH VELOCITY FILTERS AND A "4" FOR 
THROWAWAY FILTERS, " 2  FOR CLEANABLE FILTERS, "3" THROWAWAY HIGH PERFORMANCE FILTERS. I 



UNIT F L A T  ANGULAR HEAVY DUTY 

SIZE QUANTITY AREA QUANTITY AREA QUANTITY AREA 

103 2-16x 2 0 x  2 4.4 2-16 x 25 x 2 5.6 - - 
104 2-20 x 20s  2 5.6 4-16x 2 0 x  2 8.9 - - 
106 3-16 x 25 x 2 8.4 6-16 x 20 x 2 13.3 - - 

2-16 x 20 x 2 - - - - - 
108 

2-16x 25x  2 10.0 6 - 1 6 x 2 5 ~ 2  16.7 - - 
11 1 6-16 x 20x  2 13.3 6-20 x 25 x 2 ?0.8 9-20 x 20 x 2 25.0 

6-16x 25x 2 16.7 4-16x 25x  2 - - - 
214 - - 4-20 x 25 x 2 24.9 9-20 x 25 x 2 31.2 

4-16x 20x 2 20.0 8-20 x 25 x 2 27.8 9-20 x 20 x 2 
217 A-16x 2511 2 - - - 6-16 x 20 x 2 38.3 

SPRING MOUNTS 
TYPES "BP" 6 "CP" 

0 

POSITIONING PIN -1 

V IBRATION ISOLATORS 

RUBBER- IN - SHEAR 
MOUNTS 

TYPE "RP" 

RUBBER- IN-SHEAR 
HANGER 

TYPE "RH" 

DIA. HOLES 

POSITIONING PIN 

SPRING HANGER 
TYPE "SH" 

.PROVISION 
FOR"C" Dlk. 
HANGER RODS 

ISOLATORS 
DIMENSIONS 

' gp 1 CPl 1 CP2 I RPl  1 RP2 I RP3 I RP4 1 RH2 1 RH3 I ~ H  1 SH5 

A - - - - - - - I 1 1 318 1 2 1 2  , I  4318 1 3 1 1 8  

I *Operating Height 

I *OPERATING HEIGHT.  

- . -- - - - - - ~ - 

ISOLATOR LOCATIONS 

I 

1 

I 

2 4 

FAN 

,- 

1 3 

WITHOUT ACCESSORIES W ITH ACCESSORIES 

6 

COIL 

5 

8 

ACC 

7 

2 4 

FAN 

1 3 

6 

COIL 

5 
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S C I I E D U L E  

STARTERS 

PROJECT: COCA COLA BOTTLING COblPANY 
JACKSON. T N  

I*-C : 
- .G 

-;&< >- - . /  ... - _ 

:- 1 $f$L$j U N I T  HEATERS 
.,z-.+ . &., L, -s- * '.-i.., c ; x 2 : .  2,; 

Y<TL* $+:-he 
GENERAL ELECTRIC Node1 C R l O l Y  1 Manual Plot o r  Wa t chmi\n 

i n  s u r f a c e  mounted enclosure.  
1 - CR123116.80A l lcater  

GENERAL ELECTRIC Model CK208B103ACA Combination Magnetic 
S t a r t e r ,  s i z e  0 i n  NDlA 1 enclosure  with Ilnnd-Off-Aulo S e l e c t o r ,  
and three-lag overload p ro tec t ion .  

3 - CR123C6.95A Heaters 
I 

PUMljS P-2, P 3  and P-3A (Quanti ty t h r e e  requi red)  

GENERAL ELECTRTC Model CR2 08C103ACA Coinbinat i o n  Magnet i c  
S t a r t e r ,  S ize  1 i n  NEMA 1 enclosure  w i t h  linnd-Off-Auto S e l e c t o r  
and three- leg  overload p ro tec t ion .  

3 - CR123C16.3B Heaters 

PURCE FAN 

GENERAL ELECTRIC Model CK208D103ACA Con~binnrion Magnetic 
S t a r t e r ,  S ize  2 i n  NEMA 1 enclosure w i t h  Itand-Off-Au~u S e l e c t o r  
and three-  l eg  overload p ro tec t ion ,  

H 3 - CR123C44.OB Heaters 





CIr 1 Jl manual StWIlePS FOR FRACTIONAL HORSEPOWER MOTORS J j 

General Electric's CRlO l manuirl start- 
er is designed for use on single-l)!ritsc 
fractional-horsepower motors. It pro- 
vides dependable overloacl protection 
for gcncral purpose motors ant1 i t  is ttlc 
most economic:~l starter choice for ilp- 
plications requiring no undcrvolti~gc 
protection. Typicirl applications incluc!c 
grinders, conveyors, hydr:~u!ic presses, 
blowers and mixers. 

The CRlOl manual starter offcrs 
mnny measurable advantages - dist ~rict 
and valuable advantages over otlrcr 
makes of starters- which ciln s:lve 
time und money in your opcrntiun. The 
chiof rn~nw~tlrhlt? E I ~ V ~ I Q ~ ~ ~ C S  i i rC  illus- 
trated a t  the right. 

DEPENDABLE OVERLOAD PROTECTION 

Positive bimetallic overload protection 
i s  provided by the thermirl protective 
device which automaticillly opens the 
contucts when an ovcrloi~d occurs, rtrlrl 
removes the molor from the line. l'hc 
thermal overload tlevice includes a 
heater (a coil of resistitnce wire) which 
simulates the motor temperature. 

The heilter is designrcl lo follow the 
heating curve of the motor. If the mo- 
tor is overloaded, the excess current 
passing through the heater mdiiltcs ad- 
ditional heat, which ci~uses ;I bimctnllic 
strip to bend. Bending the strip causes 
the starter contacts to open. This bi- 
metallic strip will not trip on mornen- 
tnry overloads such as starting currents, 
but will guard the motor agitinst even 
small persistent overlonds. 

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

A COMPLETE LINE 

General Electric's CRlOl manual stnrt- 
er is available in two basic forms; toggle 
or key-operated. Each form is offered 
a s  either single- or double-pole. In ndtli- 
tion, this stilrter may be ordered in ol)rn 
or general-purpose, dust- i~nd wittertigllt 
ancl hazardous-location enclosures. Two- 
speed urld combination forms are a!sn 
available. 

General Electric offers the widest 
variety of cover plates, flush pli~tcs, nnd 
accessory kits in the industry. As a r 
sult, you can select or nssemble tl 
exact starter you need to meet any 
fhp motor clpplication. 
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Open otorter Generol-purpose ~atr . r :  bnd dust- Hazardous location Cornbinotion Two-speed rtorter 
(toggle oprrated) starter tight stoder starter rtar(er with indicating lights 1 dl' 

Single-phase Fractional Horsepower - 1 HP Maximum on 11 5 or 230 Volts, 60 to 25 Hertz 
STANDARD FORMS 
I I I I 1 
I I Open 1 Genlrrl-purpose, NEMA Type 1 I .......... I Hazardour.locatlon-NEMA ( 

w11e1- m e  
No. 01 Types 7 and 9, (Class I, 
Poles For Flush or Dust-tlghl, Surfaca-mtg. 

MEMA Type 
groups C and D, Class 11, 

Outlet l o x  Mtg. Sur'aca-mt~. M/lnd. Light ~roups E, F and G) 

1 1 TOGGLE-OPERATED I LEVER-OPERATED-#ll hub on one end I 
1 C H I 0 1  Y CHI01 Y l  C R l O l  Y11 CHI01 Y4001l C R l O l  Y70011 
2 C R l O l  H CHI01 H I  CHI01 HI1 CHI01 H40011 CHlOL 11700H 

I LEVER-OPERATED-IM huh on both ends I 
C R l O l  Y l l O K  C R l O l  Y400J I C R l O l  Y700J 
C R l O l  H110K CHI01 H400J CHI01 H700J 

TWO-SPEED FORMS 

General-purpose, Flush.mountlng 
No.o, lndlcat- NEMA T y l u  1 

Poles ~:g"h"tr surtace. Gray Sl;llnlcsc.slecl 
mout~tirle Flurh.plata f l ~ ~ l l . p l ~ ! ~  

1 None CR101 YGOOU C H l O l  YGOOA C R l O l  YGOdA 
1 7wo CIf101 YGIOU C I t l O l  YblOA ChlOl Yt,l?A 
2 None CI ( lO1  HGOOU C1001 IIGlJOk CI l IC I I  Ill~rIsA 
2 1wo CHI01 IILlOU C I t I O l  t161bIi C l t l O L  lIbl11A 

COMBINATION FORMS 
NO. ot 
Poles 

Catalog Number I 
Note: 00 no1 u$a Sel rc lor  Swltch I 

lo lntcrrupr mulor puncc. 
2 C R l O l  H I 2  (CAI01 I l+HOA Sel. Sw.) i 
2 CI(101 ti13 (Iwu C R l O l  Il) 

Slandard flush plats Slalnle~s steel Standard Bdck box Conlbinatlen flush Back box tor Lock~ng 
wtlh lndlcallng Ilpht, llush plate lront cover for surface p:ate with indccatrng romblnallon lorms dltachntrnl 
machlne grry t~nlsh (CHI01 XU) lor surldcu mountln~ hghis for llush ur ( C H l O I  X14) lor  Sldnddld 

(CAI01 X1) nlounting (CHI01 X6) surbce mounting ~ t d ~ ~ e r s  

(CHI01 X5) (CRIO1 X13) ( C I I l O I  X3) 

I 1 ORDERING INFORMATION 1 
.. 

Catalog 
Number 

Key Operated 

Component 
STARTER COMPONENTS 1 ?ole 

T o ~ g l e  Operated 
2 Pole 1 Pole 2 Pole 

Switch S w l t c l ~  Switch Switch 

> 

Catalog Number-includes complete switch plus component Only 

CR lO l  X1 
C R l O l  X2 
C R l O l  X3 
C R l O l  X4 
CR 101 X5 
C R l O l  X6 
C R l O l  X7 

C R l O l  X8 
C R l O l  X10 
C R l O l  X11 

C R l O l  X12 
C R l O l  X13 

C R l O l  X14 
CRlO1 Xl&X3 

C R l O l  X26Y3 

Description 

Flush plate with 1151230 volt indicating l ight  and screws 
Standard flush plate w ~ t h  screws 
Lockin dttachnlent (lock not included) 
Cover (frbnt, with 1151230 volt neon indicating l ight  and screws 
Standard cover (front) with screws 
Enclosure (back) with screws (surface maunting] 
Stainless-steel flush plate with 1151230 volt indicating l ight  

and screws 
Stainless-steel flush plate with screws 
Combination flush plate wi th HOA selector switch 
Combination,flush plate wi th HOA selector switch and 115/230 

volt neon l n d ~ c a t ~ n g  I ~ g h t  
Combination flush plate for 2--CR101 open starters 
Combination flush plate tor 27CR101 open starters with 

2-1 151230 volt neon rndrcat~ng l ~ g l ~ t s  
Box (back) for combination forms 
Flush late wlth 1151230 volt indicating light, screws and 

~VcRin a t tdc t~mer~t  (lock not ~nc ludrd !  
~ tanda rd f l u>h  plate will, screws and Iocklng attachment 

(lock not ~ncl t rded) 

C R l O l  Y310K C R l O l  H31r3K 
CR101 Y300K / C11101 HJOlK I 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ckibi.*il.di dRio i  .HS.idi i 
C R l O l  Y500K C R l O l  H500K 
C R l O l  Y320K / CN lO l  I i i Z O K  
CR101 Y350K C N l O l  H350K , 

C R l O l  YjGOK I C17101 HjLCIK I 
CR101 Y!30K 1 CRLOl H!3OK 1 ; 

. . . . . . . . . . .  1 . . . . . . . . . . .  I : . . . . . . . . . . .  i . .......... 

CRlO1 Y31 
C R l O l  Y3 

c.didi .y.5.1 

C R l O l  Y5 
C R l O l  Y32 
CR101 Y35 

CR101 Y36 
C R l O l  Y33 

ddidi i j k  

C R l O l  H 3 1  
C R l O l  H3  

c.R.l.dl. i,.5.1 

C R l O l  H 5  
C R l O l  H32 
C H I 0 1  H35 

CR101 H36  
C R l O l  H33 

ddidi ii38 

C R l O l  'r.37 I 
I 1 

CR101 H37 I . . . . . . . . . . .  I . . . . . . . . . . .  i . 
: i 



ORDERING INFORMATION - Components (Cont'd) I 
1 

FIELD ASSEMBLY 
COMPONENTS ADD  ASSEMBLED UNIT I 

Customer assembly of componentslopen Open Starter NEMA 1 Enclosed ! 
starters can be accomplished by using the 
table a t  right a s  a guide. The assemb!ed units Catalog No. Catalog No. Cataloi: NO. 
are  Type 1 enclosed .forms and l~s ted  by 
Underwriters' Laboratories. CRlOl X 5  CRlOl X 6  CRlOl Y CR101 Y 1  

CRlOl X 4  CRlOl X 6  CRlOl Y CRlOl Y ! l  
CRlOl X5 C R l O l  X6 CRlOl ti CR!Ol H I  
CRlOl X4 CRlOl X 6  CRlOl H CRlOl H!l 

INCHES 
AND WEIGHTS (For Estimating Only) DUAL DIMENSIONS MILLIMETERS I -  

I 
-- - 

2 W N 7 l b l G  HOLES FOR 2 MOUNTING HOLES FOR 
NO 6-32 SCREWS NO. 6 FLAT HEAO SCREWS 
IMR COVER1 / 

CRlOlIi or Y open 
storter 
Approx. 
shipping wt, 1 Ib 

C1101 H 4 W  ar 
Y400H dust-tight ond 
watertight storter 

shipping wt. 4 Ib 

lndicaling 

Locking 
ottachmenl 
( i f  used)\ 

2 knockquls 

(lop 8 bottom) 

CRlOlHl2 or H13 
combination davice 
Approx. 
shipping wt. 4 Ib 

CRlOlHI, HI1 or Y1 
. ~ m ~ ~ = r u l  p-rbabu 
uctclosnd blortur 
Aplrrox. 
shipping wt, 2 Ib 

CR101H7WH or 
Y700H l ~ u ~ u ~ r l v u r  
location stortor 
Approx. 
shipping wt, 3% Ib 

CRlOlH or CRlOlY 
two-spwd, NEMA 
Type I enclosmd 
sfortor 
Approx. 
ahipping wt, 1 Ib 



1 

[ "" " ..:,: .,.: '"','.. .. . ' " '. ' ," ' . e ' . .  ..-.--- 
The CRlOl Types B and J manual motor-starting switches are ; designed for use with self-protected single and polyphase . , . . . 

motors, dc motors, and on-off applications where overload pro- . . 
tection is not required. . 

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

.. . 

. . * . ,.o . ,, '.! ,a 
I .  

,Durable Construction - heavy phenolic housing protects 
switch mechanism 

l Long life - contacts of low-resistance silver 
Convenient Mounting - mounting screws have same spacing .. . , . * 
as wall boxes , . 

Mechanical Interlock-~n three-button reversing and 2-speed 
torms, prevents two buttons from operating simultaneously : ' .  : ;*  .' ' . 

, ; . , , . . . , .. , . : , . 
. . I . .  ... ., Fllrsh START and extended STOP button helps piever11 dcci- I.'.' 1 . . . . . .  : . . . .  ... ) . .  : . ' . ' :  . . .  _( . .  . dental start and permits qulck stop In an emergency L '  , , . f '  .; , . :, . , , .. , , '. ' . '  

. . . . . . .  -- .... 
[ . ,  . t  . . . :  . . 
r . ' ... .  . . . .  . . 
4 
I General-pur oso NLMA Type 1 , 2-speed, 3-button form , 
! onclored !-button form Ilubh rnountud 
L ....,---- .. .--....-- .-. ..-A 

SINGLE-SPEED FORMS 
ORDERING INFORMATION: (Device Catalog Number) 

\ 

Push Button 
Two-Pole Three-Pole Enclosure Markings 

CRlOl JAOA CRlOl BAOA Open with START-STOP 
flush plate 

cRlOl JAlA CRlOl BAlA NEMA Type 1 START-STOP 

CRlOl JAOB CRlOl BAOB Open with ON-OFF 
flush plate 

CRlOl JAlB CRlOl BAlB NEMA Type 1 ON-OFF 

2-SPEED AND REVERSING FORMS t 

ORDERING INFORMATION: (Device Catalog Number) 

Three-Pole Enclosure 
Push Button 

Markings 

CRlOl BBOB Open with FAST-STOP-SLOW 
llush plate 

CRlOl BBlB NEMA Type 1 FAST-STOP-SLOW 
CRlOl BEOA Open with FORWARD-OFF-REVERSE 

flush plate 
CRlOl BElA NEMA Type 1 FORWARD-OFF-REVERSE 
CRlOl BEoB Open with FORWARD-STOP-REVERSE 

flush plate 

cRlOl B E ~ B  NEMA Type 1 FORWARD-STOP-REVERSE 
CRlOl BEOC Open with UP-STOP-DOWN 

flush plate 

CRlOl BElC NEMA Type 1 UP-STOP-DOWN 

1 
RATINGS CONNECTION 

DIAGRAMS 

Ac Max. are 
Continuous Carry - I 

I 
16 Amps I 

I Single phase 
11 5 volts 1 hp * 
230 volts 1% hp CRIOIJ Single phase 

Three phase 70 
115 volts 1% hp 

I 
200 volts 2 hp I 
230 volts 2 hp St;; 

Dc Max. I 

125-250 volts 4/4 hp A 
CR101B Three phr la  

C 

f 

RATINGS WIRING DIAGRAMS ------ 
Ac Max. 

Three phase 
115 volts 1% hp 
200 volts 2 hp 
230 volts 2 hp 13 

CRIOI  B TWO-Speed 

CRIOIB RcVerSer 



NEMA TYPE 1 SIZES 0-5' 
NEMA TYPE 12 SIZES 0-5 
MAG BREAK MOTOR STARTERS 

, . 
6% 
2 :-r 1 
! 5 3  
r-?;,. 
- < . -  

q.' . ,.+ 
\ .?A 

'33 
' J., 
-& ," 
5 ,$ . >  



1 I CR207-DOOR CLOSED CR207-INSIDE OF DOOR CR207-COMPONENT PARTS 
4 

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

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



'ION APPEARANCE, PROTECTION AND PERFORMANCE IN A NEMA TYPE 1 ENCLOSURE 

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

The dual purpose slotted nameplate allows 
for installation of custom labels in the field, 
givlng instant ldentlficatlon to circuit or control 
function. The "Control" section will knock out 
to accept a push button or selector switch and 
the "20Q-Llne" section will knock out to accept 
an Indicating Ilght. 

Color-coded green 
and red side-operator 
handle provides 

I= ositive visual 
ndication 61 twitch 
position. 
Defestet mechanism 
allows opening the 
enclosure with a 
screwdriver while 
starter is in operation. 

4. Control power 
transformer is 
available either 
factory Installed or as 
a kit for field 
instaliatlon. Short- 
circuit protection 
in low-voltage side 
is standard. Trans- 

Auxiliary interlocks fit compactly along side 
the contactor. Straight line plunger motion 
gives positive contact action. NO or NC 
contact adder blocks are available for 
greater application versatility. 

Specially treated "E" magnet resists rust and 
corrosion. Magnet faces are protected during 
idle periods, ready to operate when needed. 

I 

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

Enclosure dimensions are identical for 
Sizes 0, I, and 2. 

former is also 
available with both 
primary and 
secondary fused., 



The three-leg 
block overload 
relay offers dual 
bimetal current 
monitoring . . . 
an additional 
bimetal strlp 
anticipates the 
rate of temper- 
ature rlse in the 
heater, effec- 

tively reduclng trip time in locked rotor 
conditions. The manual weld check operator 
permits you to check for welded contacts- 
in the field, and the overload relay is con- 
vertible from manual to automatic reset. Relay 
trip is adjustable i-- 10% of rated value, and 
a single reset arm resets ail three legs at once, 

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

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

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

Irs ChUIa 

MwaDH 
C M l K l  

stol i iaw 
s1Iver.d 
Conlacs 

Common 
Trlp Bar 

Maanam 
TllP 

MOLDED CASE CIRCUIT BREAKER 

rront m a b u  matad COO VOIII n 
wldarlars lulr. an0 250 rolls Oc. 

nas nl&n rml .c~lru* l  
~tlSsIaIW.O~lili b M  

LIM Olalil lu l l& ~nlatrupltnm r.lina. 
awlnsl CMIISI 
with l iw Pons. 

m t a c t s  a n  s i ~ w r  
a110v. lnlura Pukh VisIDIa blaaa- 

mL.. blu*. U I * l V  Yo" can sa.. 

F m l  mItunHbH 
IU~IIIE. I n r s w ~ ~ t  

srvar.ptataa. 
~ ~ ~ f m I . c b I ~ l n t  
joinlr lor Cml 

sprIng.faln101~~d 
IUU CIIP twa IUVS 
..~UI*I~. CIIPS W i l l  UL M(WO.war 
accapl stmaara NEC 
IUI.. or on*-slap 
wu luslnt. Or~llinu 

SHORT-CIRCUIT PROTECTION 
Fuslble-type comblnatlon 
magnetlc starters, slzer 0 
through 5, when equipped wlth 
UL labeled, nonrenewable 
NEC-type luses having an 
Interrupting rating not less than 
the available short-circuit ' 

current, are adequate lor 
installation on motor branch 
circuits where the available 
short-circuit current at the 
incomlng line terminals ol the 
starter does not exceed 22,000 
rms symmetrical amperes. 
These comblnatlon stanen 
can be furnished wlth 
noninterchangeable lure clip8 
lor current-limltlng fuses and 
when so equipped may be 
specified lor up to 
100,000 rms symmetrical 

amperes available short 
circuit current. 

Clrcuit breaker-type 
comblnatlon magnetic starters 
equipped with Ihe circuit 
breakers listed in the table 
below are adequate for 
Installation on motor branch 
c l rc~ i l s  where the available 
short-circuit current at the 
Incoming line terminals of the 
starter does not exceed the 
value shown. 

For either type, It Is 
recognized that maintenance 
of some components may be 
required after a branch-clrcult 
lauit and in some case8 a 
device may require 
replacement. 



200-LINE MAGNETIC STARTER 

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

W l l H  DISCONNECT SWITCH (Powar f v ~ r c  not bcludad) 
c ~ z o e  f0RmS C R ~ I I  ~ O R M S  ! 

0 3 3 5 5 .... . . . . . . . .  NON-F Bl**AAA 82**AAA I Bl* *AAk 1 BZ**AAA 1 
3 3 . . . . . . . .  3 3 .... 3 0  BI**BAA 02**BAA I BI*+UAA e?**BAA 1 

. . . . . . . .  5 5 .... .... 5 30 Bl**DAA B2**DAA 1 Bt**DAA B?*.DAA --------- --- --- -- 
. . . . . . . .  I 7 %  7 %  10 10 NON-F CI**AAA C2**AAA I Cl**AAA . . . . . . . . . . . . . . .  7% 7% .... 3 0  CI**0AA C2**BAA I Cl**bAA C?*LGAA 

7% 7H ..,. .... . . . . . . . . . . . .  6 0  CI**CAA C?**C4A I CI*+CAA CZ0'CAA / .... . . . . . . . .  1% 7 %  .... 10 30 CI**OAA C ~ * * I ~ A A  I C l  * * D M  C ~ * * D A A  . . . . . . . .  10 10 .... . . . . . . . .  60 Cl**EAA C2**EAA I Cl**EAA C?**EAA ! 
_ I - . .  -- -- -_- -- -- - -  

. . . . . . . .  .... 5 0  I 0 0  100 NON-F FI**AAA F2**AIA 4 FI**AAA f ? " A A A I  .... . . . . . . . . . . . .  40 50 200 1 F1~4'lIAA F2**BAA 
5 0  

4 FI**BAA F?**bAh 
400 FI**CAA F2**CAA . . . . . . . .  4 FI**CAA f?**CAA I . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . .  100 200 Fl**DAA F?*+DAA 4 FI-'DAA F?*'OAA 1 . . .. . . . .  . . . . . . . .  400 fI**EAA FZ**EAA 4 FI**EAA F2"EAA I I _ _ _  - -  1 

11ov a a o v .  arov 

Une 22 l o r  dual  rated 120V. 
60 HIII IOV. so nz COII. 

t Space un l l *  l o r  CR207 & CR208 when 
In r la l lod  o n  MOD-TROL frame. 

) Iaquiram a v a n l u  andamurn. Sam Hm. a 
on Poma 10. 

A For ordinow ~ l o n l n g  duly only. Duol ole- 
manl, r e a l  lorgar clro fuca~ er b twkor  
wl lh hlmher l r l ~  rollno 11 ruemmandod 

. . . . . . . . . . . . . . . .  200 N0N.F Gl**AAA G3**AAA 
Gl**BAA O2**0AA 

i I I iii 1.: 1 1 GI**CAA / G2**CAA I i / : : :  1 :::::;:: ' . . . . . . . . . . . . . . .  iis* GI **FAA G ~ * * F A A  i . . . . . . . . . . . . . . . .  . . . . . . . .  200 . . . .  600 GI+*GAA G?**GAA ! 

WITH THcRMAL MAGNETIC TllP BREUERS I 
CR207 FORMS CR2lO FORMS ! 

. . . . . .  0 1 2 15 Dl**AAA 02**AAA 1 ~I**AAA . . . . . .  3 3 20 I \ * *BAA B2**BAA I BI**BAA ... . . . . . . . . .  3 15 BI**FAA BI**FAA I BI--FAA ... . . . . . . . . .  5 20 8I**GAA B2"GAA 1 UI**GAA . . . . . . . . . . . .  5 15 BI**WAA 82**WAA 1 B I * *WAA 
I_------ ------ ---- 

lor lraquenl t lb r l l  o r - l m o  occelarollno 4 6 0  75 125 Fl**BAA F2**BAA 2 f l * * l A A  / !::::;: i . . . . . . .  
Ilma. . . . .  100 150 f I**CAA F2**CAA 2 FI**CAA 

) Site 1 nemoncleluro l l ~ l l n #  opplloc to 40  :XA 1 i i  ... 200 Fl**EAA F2**EAA 2 FI**LAA F2*vEA* I 
60 or 50 harlx lemc only. ------- - 

NOTE: Pockogar o f  100 plocllc I n w l  cords . st .... 6 0  1 2 5 A  I 5 0  250 I *  G2**AAA 4 . . . . . . . . . . . . . . . .  
ore ovoiloble lor  use i n  the anclotura cover 

I- 
7 5  150 200 300 Gl**BAA G2**BAA 4 .... . . . . . . . . . . . . . . . .  

Identilicatlon panel. Ordar CR205X147A. 7 5  100 200 ... 400 G I * * C A  G2**CAA 4 ., ! . . . . . . . . . . . . . . .  

Onla 8ub) rc l  to  change wlthout no l l ce  



INDUSTRIAL JIC SAFETY STARTERS-REVERSING & NON-REVERSING FORMS 
Cornplles wlth most autornotlve Industry standards and electrical stan- SAFETY STARTER WITH CIRCUIT BREAKER 
dards for Mass Production Equlprnent EMP-1-1967 

,b 
SAFETY STARTER WlTH FUSIBLE DISCONNECT SWITCH 

- ,. . .(. .s.: , -.. ' ' .1C : , , ,, , .,.> . . . .  w d . 1 ( -  '-.7-. - , , . .  . .  . I  p ' .  . . ,  
. . : ' Nommeloluro . ,. 

: 0 . >.'. :. ' (Ineludar Slondord Rotad "' 
. .  . 

l l n j l r  El.kanl ?u)br . ~u.1 ~ l i c r r n l  Turas fuse. Control Clrcull Tronsto~ma,) .. . ,  . . Cllp 
i uu 

. -1001 120: 4 0 -  110; '2001 110. 440- ~~on-&varsl& Rhar t lng  ' ~ '  
6.. " lory a40V 480V 6QOV lO8V 140V dOOV Form CR108 F r m s  CR11 I 

1 7% 7% 10 10 ... . . . . . .  NON-F C2**AYA253 C2**AYAS6 ... . . .  7% 7th ... 30 C2*'BYA253 C2**IYA56 7g 7k' . . .  ... 60 C2*'CYA253 C2**CYA56 . . . . . . 7 7 . , . . . . 10 30 C2**DYA253 C2**DYA56 . . .  . . .  10 10 . . .  ... . . .  60 C?**EYA253 C2**EYA56 

1 10 15 15 15 . .. . . . . . . NON-f Dl'*AYAIO5 DZ0*AYA7 . . . . . . . . . . . . 10 1 5 8  . . . 60 D2"BYA105 D2**BYA7 
10 1 5 A  . . .  . . .  ... 15 . . .  100 D2*.CYAlOS D'J"CYA7 

a . .  ... 15 20 . . .  . . .  25 60 D?**EYA105 D2*'EYA7 . . . . . . 25 2 25 $ . . . . . . ... 100 D2**FYAIO5 DZ"FYA7 

1 25 1 0  50 50 . . . . . . . . . NON-F E2**AYA56 E2**AYA2 
2 5 A  3OA . . .  . . .  25 30 . . .  100 E2**CYA56 El**CYAl ... ... . . .  30 . . .  ... 50 100 E2*'EYA56 E2**EYA2 ... . . .  50 50 ... . . .  . . .  200 E2*'FYA56 E2**FYA2 -- 

4 40 SO 100 I 0 0  . .  . . . . . .  . NON-f P2"AYAJS FZ0*AYA2 
, ... 10 ... 100 Fl*.OYU6 F2'*BYA1 rb" b'' ... ... ... 400 FPg*CYA35 fl0*CYA3 . .. . . . 60 60 . . . ::: 1 G  200 6Ze*DYA35 FZ0*OYAZ ... ... 1 w A  1W . . . . .. . . . 400 F?**fYb?5 F?**€YAl 

TRANSFORMER/COIL-SUFFIX TABLES 
**(Usa whara daubla ostarlsb oppaors In nomanclalur.t 

r-l_rr.. -- 
NEMA SIZE --'I 

REVERSING & NON-REVERSINQ TYPE 12 STARTERS--JIC 
Complles wlth electrical standards for General Purpose Machlne Tools, 
EGP-1-1967 

TYPE 12 STARTER--JIC WlTH DISCONNECT SWITCH 

0 

1 

1 

I I I I I I I I I I 1 

I f o r  ordinary stonln duty only. Dual alamant. next lorgar dam fusa or braokrr wllh highar trip 
ralln is r.comman~ad for fraquanl clans or Ion accal.roting tima. 

Q .$Is. 8 nomanclatura shown o plias to MI- and 5O%rrta forms only. The transformar is suppliad 
os a ronlrol relay ond IronsPormar lor tha rala 

t Iaoulras ovartlaa anclasura. Isa Flg. 8. POW 17: 

, :- 
, , 

. ~ l t h  col~trol  tron~format .. ; 
..&,, 1S0/4m-volt supply. l l s ?  

Cl,p. 
~ 0 1 )  SOntf~lr 60 : 

Slaa 
Amp, H in .~avor r ing ~avars~ng '  

CR208 Forms CR111 
, , . . . ,  , . Perms '; 

5 

, , .. -:.- 
.. .,,,:,. . , . . f . . i  , . I I 

3 

4 

5 0 

- - -- 

'For artro capoclty Iran~formar, ralar to naoralt GE Sol*~ Ollica. 

, 'kE);(A f .;: L.. sleOl..LIa~e~l: 5.:;; 
I,, , ; , ,  . , , 

SSO; 
MQV .. 

3 
3 

7% . . . 
7f i  . , .  . . .  

10 ... 
10 . . .  . . . 

11 nollce 

25 
2 5 A  
. . . . . .  

40 

40 ... 
. . . 

75 
75 . . .  . . . 

!. ,&I E I ~ ~ ~ ~ )  .'jp 
,; . pv,,r . , 

3 
3 . . . . . .  
7'45 . . . 
7% . . .  . . .  

1 
, 5 ,  
l 5 A  ... . . . 

2O8V . ,  

30 
3 0 A  
. . . 
. . .  
50 

50.  . . . 
100 
100 . . . . 

5 . . . 
5 

10 
. . . . . .  
lfoH 
25 . . .  . . . 
I 5  
25 ( 

220. 
24OV . 

50 
. . . 

3061 
50 

-00 

d6b 
100 

200 

A 
200 

&o. 
dOQV 
: 

5 . . . 
5 

10 
. , , 
. . .  
7 H  

I 0  

25 . . .  
. . . 
10 
25 $. 

50 
. . 

30 
50 

100 

i d '  
100 

100 

PO0 

. . . 
3 . . . . . .  

7 v a '  . . .  . . . . 
. . .  

I 0  . . . 
. . .  . . . 
. . .  

25 ... .... 
. .. 
1:: ... 
. . . 
::: .. . 

. . . 
3 

7%' . . .  . . . . 

ish 
15 
. . .  . . . 
. . .  

30 
. . . 
. . .  
. . . 
5P. .. . 
.. . 
::: .. . 

. . . . . . 
5 

. . . . . . . . .  
10 

. 

. . . . . .  . . . 
25 . . . 

NON-F 
30 Usa NEMA Sira 1 
30 

NON-F C204AGA C204AGA 
30 C1030GA C2030GA 
60 C203CGA C~OJCGA 
30 C204OGA C204DGA 
60 C204EGA C204EGA 

NON-F D204AGA D204AGA 
60 D2030GA D203BGA 

100 D203CGA D203CGA 
60 D204EGA D204EGA 

100 D204FGA D204FGA 

. .  . 
50 
. . . ... 
. . . 
i& ... 
. . . 
iiui 
. . . 

I 

NON-F E204AGA E204AGA 
200 E203cGA E203CGA 
100 E204EGA E204EGA 
200 E204FGA E204fGA 

N0N.F F204AGA FZO4AGA 
400 F203CGA F203CGA 
200 F ~ O ~ D G A  F204DGA 
400 F204EGA F204EGA 

NON-F G204AGA 
600 G203CGA ... 
400 G Z O ~ F G A  ... 
600 C204GGA ... 



INCHES 
DUAL DIMENSIONS (For estimating only) 

CR207 NEMA 
Ilror 9 and 4 CR209 NEMA 

CR207-208 S~faly  

CR207.208 S d ~ l y  

Ortr rubjrcl lo ohmge wllheul n o l l ~ e  



CR207 - CR208 JIC and Standard Starters in NEMA Type 12 enclosures 

CR207-208 JIC 
and Standard Type 
12 Starter, NEMA . S l r r r  0-2 
(Except Slra 2 
wlth 100 Amp, 600V 
Fuse Cllpr) 

CR207-208 JIC and 
Standard Type 12 
Slarterr, NEMA 

100 amp 600 volt 
lu re  cl ip and NEMA 
Sizes 3-5. 

I I 

CR210 and CR211 Comblnation Reversing or Multispeed Starters in NEMAType 12 enclosures 
I 
I 
I 

NEMA A 0 C D 
Sire In. I M m .  In. Mm. In. IMm. In. (Mm. 
0.2 25.38 1 644.6 24.00 609.6 8.S 1215.9 27.00 1 685.8 

' 3, 4 49.38 11254.2 48.00 1219.2 9.12 1231.6 28.00 1711.2 

Flg. 10 

CR210-211 Type 12 
and JIC 
Rewrr lng  or 
Mullispeed Starter 

I I 
Dele rubject lo chan~e wlthoul nollce 

C 
In. IMm. 
8.50 1215.9 
9.12 1211.6' 

0 NEMA 
Sire 
0.2 
3. 4 

tn. 
27.00 
28.00 

,MII(. 
685&8- 
711.2 . 

B 
In. 

24.00 
48.00 

A 
Mm. 
69.6 

1219.2 

In. 
25.38 
49.38 

Ma. 
644.6 

1254.2 



V5013A AND B VALVES ARE THREE- 
WAY MIXING VALVES (TWO INLETS AND 
ONE OUTLET) FOR CONTROL OF HOT 
AND COLD WATER. THE V 5 0 1 X  IS FOR 
DIVERTING APPLICATIONS (ONE INLET 

:AND TWO OUTLETS). 

U 
i 1 o Valves require a Q618 or Q601 Linkage 

'I 1-A. and control motor to position the valve. 
\- -* 

1 .  o Constant total flow through full plug . -f'- \ 
travel. / /-?be ss 

@*$ , ., 
o Spring-loaded, self-adjusting, Teflon cone 
packing provides seal-off for all common [ r  ;. 
agents. kt. 

k. 
. 

o Stainless steel stem prevents corrosion. 7- I =  

NOTE: Mixing and diverting valves are not 
interchangeable. 

H.A. 
REV. 8-75 t.034) 



SPECIFICATIONS 
MODELS : V5013B-Three-Way Mixing Valve wi th flanged valve 

end connections. \ I  

VSO13A-Three-Way Mixing valve w i th  screwed V5013C-Three-Way Diverting Valve wi th flanged 
valve end connections. valve end connections. 

aRepresents maximum pressure difference between the outlet and e~ther o f  the two inlets (or between the inlet and 
either o f  the two outlets). 

bFlanged bodies conform t o  A.S.A. specifications for cast-iron plpe flanges and flanged fitt~ngs. Valve flanges are flat 
faced wi th  a smooth finish. dFor diverting servlce only. 

CFor mixlng service only. eUse industrial type o f  01 operator. (continued on page 3) 

ORDERING INFORMATIOM 
WHEN ORDERING REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR COMPLETE ORDERING 
SPECIFICATION NUMBER, OR . . . 
SPECIFY- ORDER FROM- 

1. MODEL NUMBER. 1. YOUR USUAL SOURCE, OR 
2. VALVE SIZE IN  INCHES. 2. MONEYWELL 
3. CAPACITY INDEX (CV) FOR 112 INCH 1885 DOUGLAS DRIVE NORTH 

V5013A. MINNEAPOLIS, MINNESOTA 55422 
4. ACCESSORIES OR REPLACEMENTS, (IN CANADA-HONEYWELL CONTROLS LIMITED 

IF  DESIRED. 740 ELLESMERE ROAD 
SCARBOROUGH, ONTARIO) 

INTERNATIONAL SALES AND SERVICE OFFICES 
IN ALL PRINCIPAL CITIES OF THE WORLD. 



---.---, - -,- -... I-- ..-.., .". . ." " U.".. ...- -.-, I 
in. [51 mml for 8 inch models. 

I 

PACKING LIMITATIONS: 
Water-150 psig maximum pressure; 40 F [4 C] mini- 

mum temperature, 240 F (116 C1 maximum 
temperature. 

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

V5013B,C hot water service- 100 psig maximum 
pressure. 

MATERIALS : - . -  
BODY TYPE -- .- .-..- COMPONENTS, V5013A 1 V5013B,C 

Valve Bodya Cast-bronze Cast-iron 
Stem Stainless Steel Stainles? Stekl 
Plua 1 Brass I Bronze 
Seat 1 Integral Brass I ~ o n z e ,  Removable 

Packino I Teflon Cone 1 Teflon Cone 

MAXIMUM PRESSURE: 
Bronze Body-150 psig at 366 F 1186 C] max. 
Iron Body-125 psig at 353 F [ 178 C]  max. 
For quiet water service-20 psig maximum differ- 

ential at any position. 

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

ACCESSORIES AND REPLACEMENTS: 
1. Lubricant for the stem and packing (Plasti-Lube 

No. 2)-1/2 oz. can, Part No. 311193, 2 oz. can, Part 
No. 311057. 

3. Toflon ounc paelring 
-V5013A screw body; order 3 packings, Part No. 

310623, for 112, 3/4, 1, or 1-114 inch valves; 
order 4 packings, Part No. 311432, for 1-112 or 
2 inch valves. 

-V5013R or C flanged body; order 4 packings, 
Part No. 41035, for 2-112 or 3 inch valves; order 
5 packings, Part No. 41036, for 4, 5, and 6 inch 
valves. For 8 inch V5013B, ordcr Part No. 65401; 
for 8 inch V5013C, order Part No. 37243. 

4601,4618 linkages-see Table I. 
See Honeywell Commercial Division publication, 
77-5613, for V5013 replacement parts list. 

-- 

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

INSTALLATION 
CAUTION 

a. Installer must be a trained, experienced 
serviceman. 

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

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

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

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

1 LOCATION 

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

PIPING HOOKUPS 
All piping must comply with Iwal cnrlaa and ordi- 

nances. Refer to Figs. 1-5 for typical piping hookups. 

RETURN SUPPLY 

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

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

2. The Modutrol motor must be mounted with the FIG. 1-TYPICAL V5013A OR B MIXING VALVE 
shaft horizontal. WITH CONSTANT VOLUME THROUGH 

3. The linkage should not be mounted below the COIL. FOR TYPICAL MOTOR-CONTROLLER 
valve where moisture or dirt may accumulate. WIRING, SEE FIG. 8. 



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

OR COILS 

u 
I J 

FIG. 4-V5013C DIVERTING VALVE USED TO 
CHANGEOVER COMPLETE SYSTEM. FOR 
TYPICAL MOTOR-CONTROLLER WIRING, 
SEE FIG. 8. 

SUWLV LINE FROM VSOIK 
BOILER ORCHILLER 

COlL 

1 I 

FIG. 5-TYPICAL ZONE HOOKUP OF V5013C USED 
TO CONTROL FLOW THROUGH COIL. FOR 
TYPICAL MOTOR-CONTROLLER WIRING, 
SEE FIG. 8 FOR HEATING APPLICATION 
OR FIG. 9 FOR COOLING APPLICATION. 

WPPLV RETURN 
MAIN MAIN 

1 I 

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

+- "" ,. .- " ' -1 

VALVE INSTALLATION d n ' S s \ ~  1-b ?- 

SCREWED VALVE BODIES 
Line up the pipes squarely with the valve at each end. 

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

I USE PROPERLY REAMED AND CLEANED PIPE 
AN0 MODERATE AMOUNT OF DOPE . 
(LEAVE 2 THREADS BARE) 

HOLD VALVE ON HEX 
NEXT TO PlPE I 0 0  NOT 
TWIST OR SQUEEZE 
VALVE BODY) 

VISE GRIPS HEX EN0 
NEXT TO PlPE 

1 I 
FIG. 6-MOUNTING OF SCREWED VALVE BODIES. 



FLANGED VALVE BODIES 
The valve flanges are flat faced with a smooth finish. 

Companion flanges must be of the same specifications. 
Mounting bolts must be long enough to allow nuts to 
utilize the full length of the nut threads. 

The bolts should be approximately 118 inch 13 milli- 
meters] smaller than the diameter of the bolt hole to FIG, 9-TYPICAL MOTOR-CON- 
allow clearance for installing. To prevent leakage, use a TROLLER WIRING FOR COOLING APPLI- 
gasket material recommended for the medium to be CATION OR FOR REVERSED PORT 
handled. HEATING APPLICATION. 

FLANGE ON THE VALVE 

# : # I  ) I  @ 

8  8  I  4 
I ' k 

'- 1 DO NOT AWLY PIPE DWE TO VALVE - FLANGE. COMPANION FLANGE. OH GASKET 

OC SURE FAG6 OFCOMPAWIW FLCNOF 15 FLUSH 
WlTR FACE OC VALVE.BODY FUNGE AN0 LINED 

.an UP SQUARELV BEFORE TIGHTENING MOUNTING NUTS 

FIG, 7-MOUNTING OF FLANGED VALVE BODIES. 

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

MOTOR-CONTROLLER WIRING 

All wiring must comply with local codes and 
ordmances. 

When wiring the modulating motor to the controller, 
refer to the instructions packed with the mOt6t and 
heating and/or cooling equipment. If instructions are 
not available, refer to the following section. 

TYPICAL WIRING HOOICUPS 
When a V5013A or B is piped with Port A connected 

to the bypass and Port B connected in the supply line 
from the boiler or chiller, as in Fig. 1 or Fig. 2, make 
series 90 motor and controller wiring connections as 
shown in Fig. 8 for heating applications or Fig. 9 for 

FIG. 8-TYPICAL MODULATING MOTOR-CON- 
TROLLER WIRING FOR HEATING APPLI- 
CATION OR FOR REVERSED PORT 
COOLING APPLICATION. 

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

REVERSE PORT HOOKUP WIRING 

CAUTION 
1. If the valve is installed with ports A and B re- 

versed, the series 90 motor (nonspdng return) 
and controller wiring must be reversed. Series 
70 and series 90 (sprin'g return) motors cannot 
be reversed. See applicable specificdtiu~: sheet 
far series 70 or series 90 (spring return) motor 
which tuns in the proper direction. . 

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

MIXING VALVE APPLICATIONS 
If a V5013A or B Mixing Valve is installed with 

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

Qn a call for heat in a normal V 501 3A or B hookup, 
stem travels upward opening Port B, the supply line 
fru111 111s boiler. Whcn Port A rather than Part R is 
connected in the supply line from the boiler (reversed 
port hookup), the motor controller wiring must be 
reversed so that on a call for heat Port A opens and 
Port B closes. 

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

DIVERTING VALVE APPLICATIONS 
On a call for heat with a V5013C, in a normal hookup, 

the stem travels upward opening Port A to supply heat to 
the coil. When Port B rather than Port A is connected 
to  the coil (reversed port hookup), the series 90 
motorcontroller wiring must be reversed such that on 
a call for heat Port B opens and Port A closes. 

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



h 

OPERATION. 
V5013A,B MIXING VALVES- 
HEATING APPLICATION 

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

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

V5013C DIVERTING VALVE- 
HEATING APPLICATION 

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

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

V5013C USED AS 
AUTOMATIC CHANGEOVER 

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

A V5013A OR B USED I N  @ VSOISC'USED I N  HEATING @ V5Ol3C USED AS SYSTEM O HEATING APPLICATION APPLICATION AUTO CHANGEOVER 
TO TO TO 
CONTROLLER CONTROLLER CONTROLLER + 4 

I I 
# 4\ f \ t \ 

SUPPLY LINE FROM COIL TO 
HOT WATER BOILER esasn BYPASS .)1a1 CHILLER an. 

FIG. 10-V5013A-C VALVE HOOKUPS. 

CHECKOUT. 
It is important to check the valve stem to see that The valve should be checked at regular intervals for 

it operates freely. Impaired valve stem operation may leakage around the packing. The packing is spring-loaded 
indicate that the body was twisted by faulty piping or and should seldom require attention. If leakage is 
the stem was bent by rough handling. Either of these discovered and inspection shows that the packing gland 
conditions may warrant replacement of the valve body is screwed down tightly, the valve must be repacked. 
or other components. 

HONEYWELL MINNEAPOLIS. MINN. 55408 INTERNATIONAL Saln Offirrr in all principal c i l iu  of Ih* world. Mmul.cturinp in Au~tralu, Canada. Finland, France. Garmany. Jnpm. 
Muico. Nelherlaids. Spain. Taiwan. Unild K~ngdom, U.S.A. 

PRINTED IN  U S.A. 



THE M644 TWO POSITION MODUTROL 
MOTORS OPEN AND CLOSE DAMPERS 
AND VALVES ACCORDING TO THE 
DEMANDS OF AN SPDT, SNAP-ACTING 
CONTROLLER. 

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

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

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

0 M644F, with 180 degree stroke, rotates 
in one direction only. All other models are 
reversing. 

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

0 M644D,E have built-in auxiliary switches. 

0 Diecast aluminum case. 

0 Oil-immersed motor and gear train, 

:. . . . .  . . . . . . .  ' i . ;  . . . . . . . .  , .. * i 8 ; .  ; . , .  . . . ., I . .  I .' . . . . .  
. . . . . . . . . . .  I . . . . . .  . . 

0 Weatherproofing kit, explosion-proof 
housing, auxiliary switches, and linkages 
available as accessories. 

J.A. 
REV. 3-73 



IKAUCLINE MODELS 
Tradeline modela a re  selected and paokaged to provide ease of stocking, ease of handling, and maxi- 

mum replacement value. Tradellne model speclficatlons are  the same a s  those of standard models ex- 
cept aa noted below. 

TRADE LINE MODEL A V A I LA B L E: M644A GI'ROKE: 160 degrees. 
Modutrol Motor. 

ELECTRICAL RATINGS: TIMING: 60 seconds. 
Voltage-24V ac. 
Frequency -5O/6O Hz. ADDITIONAL FEAT URES: Tradeline pack with 
Power Consumption--14 watts, 17 VA. cross reference label. 

! 

i 
C 

I STANDARD MODELS 
I MODELS: 

AUXILIARY SWITCH RATINGS (in amps): 
M644D (2 spdt auxiliary switches)- 

MODEL 

M644A 

M644B 

M644 C 

~ 6 4 4 ~ ~  

~ 6 4 4 ~ b  

M644 FC 

a~t roke  1s held adjustable. 
b ~ 6 4 4 ~  has 2 ati%iliary switches; Mt344E has 1 auxiliary switch. 
cRotates in only one direction. 

VOLTAGE 
50/60 HZ 

24 

12 0 

24 

. 24 

24 

120 

- 
Nl Load 
Locked Rotor 
Resistive 

M644E (1 spdt auxiliary switch)-' . . 120V 
5.8 

34.8 . 
11.0 

lhll Load 
Locked Rotor 

POWER 
CONSUMPTION TIMING 

15 sec. 
30 scc. 
1 min. 

15 sec. 
30 sec. 

15 o r  
30 sec. 
2 or 4 
min. 

WATTS 

s 

14 

13 

14 

14 

14 

13 

240V 
2.9 

17.4 
11.0 

120V . 
7.2 

43.2 . 

V4 

17 

16 

17 

17 

17 

16 

277V - - 
11.0 

' 240V 
3.6 . 

21.0 

MAXIMUM 
OPERATING 

TORQUE 
(in lb. -in. ) 

37 
150 
150 
37 
75 
75 

150 

STROKE 
(IN DEGREES) 

160 
90 

160 

160 

90 or  160a 

90 or  160n 

90 or 160" 

180 

30 or  , 150 60 sec. 
30 o r  

60 sec. 
sn ~ e c ,  

150 

75 



UNDERWRITERS' LABORATORIES, INC. LISTED 
(M644B,D,E only): File No. E4436, Guide No, 
XAPX. 

NOTE: Only llne voltage models and models with 
auxiliary switch are listed by Underwriters' 
Laboratories, Inc. 

CANADIAN Sl'ANDARDS ASSOCIATION CERTIFIED: 
M644B,D, E l  F. File LR1620, GuideNa 400-E -0. 

DEAD WEIGHT LOAD ON SHAFT: Power end-ZOO 
pounds; auxiliary end-100 pounds. 

TERMINAL CONNECTIONS: M644A-E-screw ter- 
minals; M644F- leadwires. 

AMBIENT TEMPERATURE RATING: Maxlmum-125 
F; mtnlmum-mlnur, 46 F. 

STROKE: Fixed-90, 160, o r  180 degreee; dual- 
90 or 160, field adjustable. 8ee MODELS, 

DIMENSIONS: See Fig. 1. 
CRANK SHAFT: Double endedshaft, S/8 inch square. 

ACCESSORIES: 

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

Q605 Damper Lhhgc-Connects motor to damper. 
Cover-Tnnsformer-Die-cast alumlnum c o v e  r 

with built-in transformer. 
130810A-120V, 60 HZ. 
130810B-120/208/240V, 60 HZ. 
130810C-220V, 50 H z  
130810D-208/240V, 50/60 HZ. 
130810E-208V, 60 Hz. 
130810F-240V, 50/60 HZ. 

Q601 Linkage-Connects Modutrol m d o r  to water 
o r  steam valve. 

QlOO Linkage-Connects Modutrol motor to butter- 
fly valve. 

Q455 Linkage-Connects Modutrol mdor  to water 
or steam valve. 

Q618 Linkage-Connects Modutrol motor to water 
or  stcam valve. 

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

Motor Crank Arm (Part No. 761613R)-Includedwith 
the Q605 Linkage but not with the motor. 

DHE94 Explosion-Proof H o u s i n g - E n c l o s e s  
Modutrol motor for use in explosive atmospheres. 
Not for use with Q6Ol and Q455 Linkage. Order 
from Crouse Hinds Co. Requires Honeywell 
76 17DM Coupling. 

FIG. 1-APPROXIMATE DIMENSIONS OF THE M W  MODUTROL MOTOR IN INCHES. 



LOCATION 

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

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

MOUNTING 

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

All Ma44 Modutrol motors are shipped in the closed 
position. The closedporrltlon for the loodegree motor 
le tho limit d counterclockwise rotatlonae viewed 
from the power end of the motor, where the groove i s  
on top of the shaft and the flat on the shaft is 10 de- 
grees from horlzontal. 

The closed poeltlon for the 00 degree motor Is the 
same a s  for the 160 degree mdor  except that the flat 
of the shaft is 45 degrees from the horizontal. 

The closed for the M644F (180 degree 
stroke)is withthegroove in the power end of the shaft 
up and the flat nearly horizontal. The shaft rotates 
clockwise n a s  viewed from the power end of the 
motor. 

a 
LINKAGES 

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

Fordelailed instructions on the assembly of specif- 
1c Iinlagce, refer to tho 1net.ruction ohaot packed wlth 
each individual Ilnkage. 

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

' 
1. Attach the valve or damper linkage to the motor 

crankarm so  that tllo motor crankarm travols through 
lts full range while the drivo mechanism moves 
through only its required maximum distance. 

2. The motor shaft must travel through its full C 

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

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

WIRING 

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

When using a low voltage motor, make certain that 
the voltage and frequency stamped on the transformer 
correspond to  the characteristics of thepower supply, 
NmE: Blue (B1) and white (W1) connections at the 

motor may be interchanged i f  necessary to bbtain 
proper motor action on a temperature (or pressure) 
change a t  the controller. 

LINE VOLTAGE. 
SPOT CONTROLLER 

UEAhS AND WLRLOAO - 
IUI. 

r 

FIQ. 2-INTERNAL SCHEMATIC AND T YPlCAL CONNECTIONS 
FOR MWB. 



. 
LOW VOLTAD& 
YDT CONTROLLEl REPLACINO A THERMOSTAT-CONTROLLED M204 

MODUTROL MOTOR , 

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

Use a T87F or T882A with the low voltage M644. 
An inltial heat anticipator setting of 0.7 amp is rec- 
ommended. If this doe8 not produce the desired cy- 
cling rate, adjust the thermostat heat anticipator ae 
follows: 

-Raise setting to decrease number of cycles. 
-Lowor sclttlng to increnas number of cyclee, 

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

FIG. 3-INTERNAL SCHEMATIC AND TYPICAL CONNECTIONS 
FOR MH4A.C.D.E. 

MI44F W44F 
MOOUTROL WIRING LINE VOLTAGE 
MOTOd COMPARTMENT SCOTCONTROLLLR 

. 
1 MWER WPPLV MOVIOE DIXQNNLCT MEANS AN0 OVLRLOAO A ~ n o n c n a  d n m u ~ r a  man 

YELLOW a RIGHT SWlYrH 
(OUTER CAM) 

TO A5 MOTOD onnr. 
A SWITCH LEAOSON ONE SWITCH MOTOR SAME AS LEFT SWITCH ABOVE. 

",I 

FIG. 4-INTERNAL SCHEMATIC AND TYPICAL CONNECT IONS 
. FORM644F. 

FIG. 6-HOOKUP FOR LOW VOLTAGE M644 MOTOR WHEN 
FIG. 6-COLOR CODING ON AUXILIARY SWITCH LEADS. CON1 ROLLED BY A THERMOSTAT. 

I 

C-56 

. 

tB?C on 
Tee2 

TRAWIFORMIR 

~ K ) W L R  SUPPLY. PROVIM OVLRLOAO PROTCCIION AND OISCDNNCCI 
MEANS A5 RPQUIREO. se m 
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, t ~ t : . i , b , . j ~ . , : )  a.'b, :i.;,.,CAUJlPN, 8 1  % . * : I  -. ; 1 , , ,  a ;  

L?o .npt , tqn , the : ,mdw shaft. manually, o r  with a 
wrepc4 .y .darpage :to the gger tratn will result.: 

STROKE ADJUSTMENT ( M 6 4 4 C 1  Dl E) 
The stroke i s  adjusted by ciiangi~lg the position of 

the li~nit  arms that actuate the limit switchcs. 

STEP 1 
Short motor terminal R to  D and run tile iliotor to  

approximately midstroke. Slop tlie motor and remove 
power while adjustments a re  in progress. Rcmove LOCKI~IG SCREWS 

the cover from the auxiliary end of the motor by LIMIT ARM HUB 

taking out the four screws securing it. 
NOTE: On M644D and E only-be careful not to'lose 

the small spring and washers around the shaft. I WHEN REINSTALLING CAMS. MAKE CERTAIN DRIVING DOGS ON 
AUXILIARY SWITCH CAM ENGAGE KEYWAY SLOTS ON THE LIMIT 

This spring holds the switch cams in contact with ARM ASSEMOLY. ..a 

the driving dogs. Remove the switch cams by 
moving the switch actuating lever away from the 
cam and pulling the cam assenlbly straight out. FIG. 7-ADJUSTING LIMIT ARM HUB ASSEMBLY TO CHANG 

STEP 2 
THE STROKE OF THE MOI OH. 

Loosen the two screws in the limit arm hub (see 
Fig. 7). Sot the arms at either cxtremc of their 
travel. With both arms up, the stroke will be 160 
degrees, and with both arms down, the stroke will be 
90 degrees. Retighten the two screws. 
STEP 3 

(On M044D and E models only, replace the switch 
cams and spring. Make sure the driving dogs engage 
the stvilch cams. ) 

Replace the cover on the auxiliary end of the n~otor 
and fasten tlie four scrcws removed earlier. 

moves to the upper level of the operational cam and 
breaks when the cam roller moves to  the lower level. 
The differential cam provides an intermediate level; 
it can be used t o  increase differential between switch 
make and break points. The differential is adjust- 
able on M044D and fixed on M644E. 

A P P R O X I M A T E  SWITCH A D J U S T M E N T - M 6 4 4 D  
(Does not requlre running the motor. ) 

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

AUXIL IARY SWITCH OPERATION 2. Remove the cover from the auxiliary end of the 

Thc auxiliary switches in the M644 are  operated by motor by taking out the 4 screws securing it. 

carns on the motor shaft. Each switch Is oberated by 3. Remove spring on motor shaft. - - 
a s c p m t e  set of cams; the left switch and  cams a r e  4. msh hck right cam roller and outer color-coded blue, and the right switch and cams are  cam. Note color code dots. color-coded red. M644D has 2 switches. and M644E 
has 1 ewltch. The ewltch makes when its cam roller 5. Adjust left switch (inner cam) first. See Fig. 9. 

I4Lt)- 
BLUE 

2 MOTOR SHOWN AT CLOSED COSlllON AS VIEWLO FROM 
AUXILIARY EHO. 

I I 
i 

FIG. 8--LOCATION OF INTERNAL AUXILIARY SWITCHES AND SWITCH CAMS IN M644D MODUTROL MOTOR. 



0 
STARTINO POSlTION- 

0 
LEFT SWITCH 

ADJUST 
OP#RATIOMAL CAM 

ADJUST 
DIFFERENTIAL CAM 

SWITCH 
OIFFERENTIAL 
I30 DEGREES 
OF MOTOR ROTA1 

OPERATIONAL CAM 
ADJUSTMENT SCREW 

OICCEET~TI~I ram ' 'AoJusTuEWr Y n E w  

EACH ADJUSTMENT MARK REPRESENTS I0  LOOSEN OCLRATIONAL CAY ADJUSTMENT LOOSEN OIFFERENTIAL CAM AOJUSTMENT 
WGREESOF YOTOR ROTATION.USEMARKS 5CREW. ROTATE W T H  CAMS CW n THE SCREW ROTATE DIFFERENTIAL CAM CCW 
ANO CENTER OF CAM ROLLER AS ADJUST. WUMBLROF DCGREESMOTORMUSTTRAVEL n i o  DESIRED POINT IN MOTOR ROTA. 
MEN1 GUIDE. BEFORE SWITCH MAKES. TIGHTEN SCREW. TlON FOA SWITCH BREAK. TIGHTEN SCRCW. 

I @ BLUE DOT WILL IE TO LEFT oc CENTL~LINE IF swncn IS PROPE~LV ADJUSTED. a794 I 
1 

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

(!I 
REPLACE CAMS 
ON MOTOR 

@ 
STARTINO CO~ITION 
NOTE POSITION 
OF RED DOT 

6 
ADJUIT  CAMI -  
RIOHT SWITCH 

K M E  CAY ON MOTOR SHAFT. FITTING If CAM IS W E D  PROPERLY. REOOOTWILL AOJUST OPERATIONAL AND DlFFERENTIAL 
WGs INTO SLOTS ON INNER CAM. BE TO RIGHT OF CENTERLINE. CAMS USING SAME PROCEDURE AS FOR LEFT 

SWITCH. 

4 RED 001 WILL m 1  TO nlanr or crwrrnuwc: IF ~ w n c w  IS rrortmrv AoJusrED. 0 4?0S 

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

swltch came on motor shaftand adjust AUXILIARY SWITCH ADJUSTMENT (M644E) 

The M644E has one auxiliary switch. It may be 
r e ~ b c e  SPrinl 011 adjusted to operate at my point h the stroke of the 

' j.'; motor shaft, then replace auxiliary end cover. motor. It has a fixed differentiat Except that the 
differential is not variable, it is adjust~d in the same 
manner as  the switches in the M644D. 

IMPORTANT 

not attempt to adjust or change the settlng of these 



CHECKOUT. 
I I . . .  

After Installation and llnkage adjustment, check out Energize the &itsor by setting th'e controller so Its 
the entire Installation. A good checkout proves that: c01itact~ close R to B or by placing a jumper wire 

across terminals R and I3. Tile molor should r u l l  a. the motor operates properly, snioothly and drive t h e  valve or d a n l ~ ~ e r  lo t l l c  end of 
b. the motor respo~ids to the c o t l t r o l l e r  properly,' its stroke. '11 it does not,  check the'source of power 

to be sure there is voltage and tkrt i t  is a t .  leas1 85 
c. the motor operates the valve or damper a s  it p c r c e l ~ t  of t h e  ratedvoltage stamped on the namcplatc 

should. of the  motor. 

I i 

OPERATION 
ALL MODELS EXCEPT M644F 

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

Refer to Flgs. 2 and 3 for an Internal s c l i c ~ l t a t l c  

diagram of tlic M644. 

W l ~ e ~ t  the controller makes i n  one direclion, the 
motor wlll  run In a corresponding dlrcctlon. T11c 
molor wll l  continue to run In that direction u l ~ t l l  t he  
lImlt of rotatlon Is reachedand tlie limit swl tch opens, 
or untll the controller makes In the opposite direction. 

M644F 
Refer to Fig. 4 for an internal sclle~natic diagram 

of the M644F. 

W l l c n  controller makes R to B, wi th  the  motor i n  t he  
closcd p o s i t i o l i  ( l imit swi tch i n  blue lcad open), power 
is applied to motor windings through the  co~itrollor :tnd 
l i t i i i t  sw i t ch  1. When the motor rcaclics f u l l  o p c l i ,  

l i 1 1 1 i t  switch 1 opens, Stopping thc motor. 

When controller makes R to W the motor w i l l  be 
powered tlirough limit swi tch 2,  controller, arid the  
white lead. When the motor reaches fu l l  closed, l imi t  
swi t ch  2 w l l l  open, stopplng the, motor. 

- 
WARRANTY "Unlass olh*rwlu ~p*clli*d. Ihs Company wa!tmls all H~sld.~~llal  Divition rquipment m r n u l ~ r l u r r d  by il r18d barring ils ~srmrplrl .  l o  be 11.. from drfecls in worklwnlhip 
and mela r l r l~  undar nornul u u  u l d  urvlca r l  lollowr. . 
I. Equlpmanl which 1s rrcelvrd Iranlporlrllun y ~ o p l d  el  the l r r lo ry  oriq61vli1~q dtlpment ( I )  within Iwelv. monlhs r f l a r  date of mrnufrcture,  or  (2 )  with r  cnll l lcrl lon by  Iha Inllrller l o  be 

w ~ l h i n  Iwelve monlha a f l r  dale o f  1nrlall.lion. eltd found  by Ihe Cornpa~~y 'a  inspccllon l o  b. J.l.c~ive in w o t k m . ~ n d ~ l p  o r  malerials wlthln lhe quarrnlea. will br  reprlfad or r e p l r c d  r l  11.1 
C o m p r n y ' ~  opllon,  free o f  ctnarg. md r r lwned  low*tl cool I r r n ~ y u r ~ r l l o r ~  priy.IJ Pt.lnlutn ~ raangn~l .~ l ' a s~  wdl to. uh.d .I cuelotsor'a r a q u o ~ l  and arp.80.; 

1. II Insysullon bv Ihe Comyany doas nu1 JIet:l#r~e any delaul o r v e ~ e d  lo). 1111 qtl.f.8~1.e. 14~1111111~01~1 wIlI b r  rq1.1t.J ur r .~ I*c~ t l  and 111. CUII IP , I I~ ' I  requ1.r ~mrvlce c h u q e  wlll OIBPIY: 
1. VIITII EXCLITTION OF THE FOHECOIIIU AI IU  UNLESS SPECIFICALI.Y EXI ' I~CSSEI I  I N  YIHI '~ I I IO.  'rllt: COI.IPANY MAKES t i 0  EXPHESY WARHAHTIES. NO WAIIIIAII  I'IE:; 

OF MERCHANTABILITY AND NO WARRANTIES  WIIICH EXTEND IIEYOND.ME UESCHIPTION ON THE FACE IIEREOF:. 

HONEYWELL MINNEAPOLIS. MINN. 55408 IIITERNATIONAL Sale1 O l l i c e ~  in 411 plnncipl  cities 01 ~ h c  world. Manulaclurinp in Austrr lb.  Canada. Finland. F ~ a n c e .  Germany. Japan. 
Ma.1~0. N.lhsrlrnd,. Syaln. T d w r n .  Vn11.d Klaqdurn. U.S A . . .  



M944 MODUTROL MOTORS ARE RE- 
VERSING, PROPORTIONAL MOTORS 
USED TO OPERATE DAMPERS OR 

, VALVES IN ELECTRONIC (SERIES 70) OR 
: :  ELECTRIC (SERIES 90) MODULATING 

CIRCUITS. : 

0 M944A-F,J are low voltage and M944GlK,L 
are line voltage motors. 

I 
0 M944C-E,L stroke is field adjustable to  90 
or 160 degrees; stroke is fixed at 90 or 160 
degrees on other models. ' . ' 

0 M944A,ClD,F have internal balance relay. 

M944B1E,G,J-L require external balance 
reiay.' . . 

0 Die-cast aluminum case. 

0 Direct drive feedback potentiometer. 

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

0 ~nterchan~eable with other proportioning 
motors. Use existing accessories. 

0 Available ' with 2 internal, cam-adjusted 
auxiliary switches. 

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

. , 

V.J. 
REV. 11-75 (.073) . . . 



1 . TRADELINE MODELS 1 
Tradeline models are selected and packaged to provide ease of stocking, ease of handling, and maximum 

replacement value. Tradeline model specifications are the same as those of standard models except as noted below. 
MODELS: M944 Modutrol Motor. For additional model characteristics, refer to the table below. 

M944A 
M944B 
M944D 
M944E 

) ADDITIONAL FEATURES: Tradeline pack with cross reference label and special instruction ,sheet. I 
1 1 

STANDARD MODELS 
MODELS: M944 Modutrol Motors. 

VOLTAGE 
50160 HZ 

24V ac 
24V ac 
24V ac 
24V ac 

MOTOR 
TIMING 

60 seconds 
60 seconds 

30 or 60 seconds , 

30 or 60 seconds ] 

stroke i s  selected. ' I 

b~uxi l iary switches are wired to provide stroke limit also. Auxiliary switchesclose when motor reachesfull open position. 
(confinued on pacle 3) 

M944A 

M944B 

M944C 

M944D 

M944E 

M944F 

M944G , 

M944J 
M944K 

M944L 

ORDERING INFO w~MATIOM 

STROKE 
(DEGREES ROTATION) 

Fixed, 160 
Fixed, 160 

Dual, 90 or 160 
Dual, 90 or 160 

BALANCE 
RELAY 

Yes 

no 

VOLTAGE 
(50160 HZ) 

24V 

24V 

WHEN PURCHASING REPLACEMENT AND MODERNIZATI'ON PRODUCTS FROM YOUR TRADELINE 
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR 
COMPLETE ORDERING NUMBER. 

. . 
AUXILIARY SWITCH 

- 
- 
2 .  
2 

aStroke i s  field adj,ustable. Motor timing shown aqplies when 90 degree stroke is used; timing doubles when 160 degree 

24V 

24V 

24V 

24V 

120V 

24V 
120V. 

120V 

SPEC1 FY- 
1. MODEL NUMBER, TRADELINE IF DESIRED. 3. STROKE AND TIMING. 
2. VOLTAGE AND FREQUENCY. 4. ACCESSORIES. , 

I F  YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT O N  OUR 
PRODUCTS OR SERVICES, PLEASE WRITE OR PHONE: 

I .  YOUR LOCAL HONEYWELL RESIDENTIAL DIVISION SALES OFFICE (CHECK WHITE PAGES OF PHONE DIRECTORY). 

2. RESIDENTIAL DIVISION CUSTOMER SERVICE 
HONEYWELL INC., 1886 DOUGLAS DRIVE NORTH 
MINNEAPOLIS, MINNESOTA 55422 (612) 54237500 . . 

STROKE 

90 
160 

160 

( I N  CANADA-HONEYWELL CONTROLS LIMITED, 740. ELLESMERE ROAD, SCARBOROUGH, ONTARIO M l P  2V9) 
INTERNATIONAL SALES AND SERVICE OFFICES I N  ALL  PRINCIPAL CITIES OF THE WORLD. 

yes 

yes 

no 

Yes 

no 

no 
no 

no 

MOTOR 
TIMING 

30 sec. 
15 sec. or 
60 sec. 
15 sec., 
1 min., 

90 or 
160a 
90 or 

160a 
' 90 or 
i6oa 
160 
90 

160 - 
1 60 
160 
90 or 

1 60a 

AUXILIARY FUNCTIONS 
SWITCHES 

, - 

- 
or 4 min. 
15 sec. 

or 2 min. 

30 sec. 

15 sec. 
or 2 min. 

1 min. 
30 sec. 
1 min. 
1 min. 
1 min. 

2 min. 

POTENTIOMETER 

- 

- 

- 

" 2 

2 

- 

- 

- 
2b 

- 

- 

- 

- 

yes 

- 

yes 
- 

- 



ELECTRICAL CONSUMPTION: 
M944A,D,F-18 watts. 
M944BlE,J,K-14 watts. 
M944G,L-13 watts. 

AUXILIARY SWITCH RATINGS (amps): 
M944D,E ,K ( 2  MICRO SWITCH snap-acting 

switches)- 

Full Load 
Locked Rotor 
Resistive 

TORQUE (in pound-inches): 

ACCESSORIES: 
. DHE-94 Explosion-proof ~ousing-encloses motor 

for use in explosive atmospheres. Not for use with 
4601 and Q455 Linkages. Order separately from 
Crouse-Hinds Co. Requires Honeywell 7617DM 
Coupling. 

Cover-transformers-die-cast aluminum cover with 
built-in transformer. 

Part No. 130810A-120V ac; 60 Hz. 
Part No. l30810B-l20/208/240V ac; 60 Hz. 
Part No. 130810C-220V ac; 50 Hz. 
Part No. 130810D-2081240V ac; 60 Hz. 
Part No. 130810E-208V ac; 60 Hz. 
Part No. 130810F-240V ac; 60 Hz. 

Q607Auxiliary Switch-controls auxiliary equipment 
as a function of motor position. 

4605  Damper Linkage-connects motor to damper. 
INCLUDES MOTOR CRANK ARM. 

4618  Linkage-connects Modutrol motor to water or 
steam vhlve. 

Q601 Linkage-connects Mudutrol motor to water 
or steam valve. . . 

QlOO Linkage-connects Modutrol motor to  butter- 

BREAKAWAY 
TORQUEa 

75 
150 

300 

fly valve. 
Wreakaway torque is the maximum torque available Q209 Potentiometer-limits minimum position of 
to overcome occasional large loads such as a seized motor. 
damper or valve. MOTOR MUST NOT BE USED QFjR Di,~al Cnntrnl Potentinmeter-controls 1 through 
CONTINUOUSLY AT THIS RATING. 9 ~ddit ional  motors. 

37 
7 5 

150 

TIMING 

DEAD WEIGHT LOAD ON SHAFT: 
Power End-200 pounds maximum. 
Auxiliary End-100 pounds maximum. 

AMBIENT TEMPERATURE RATINGS: 
Maximum-125 F [55 C].  
Minimum-minus 40 F [minus 40 C] .  

CRANKSHAFT: Double-ended, 318 inch square. 
DIMENSIONS: See Fig. 1. 

90 DEGREE 
STROKE 
MOTORS 

- 
15  sec. 

30 sec., 
1,2 min. 

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

4181 Auxiliary Potentiometer-controls 1 or 2 ad- 
ditional motors. 

76405s Weatherproofing Kit -weatherproofs the 
M944 Modutrol Motor. 

7616BR Motor Crank Arm-included with 4 6 0 5  but . 

not with motor. 

' 
160 DEGREE 

STROKE 
MOTORS 

15  SCC. 
30 sec. 
1 2 4  
min. 

FIG. 1-DIMENSIONS, IN INCHES [IN MILLIMETRESI, OF M944 MODUTROL MOTOR. 



INSTALLATION . .. 1 

1. Linkages for valves and louver type dampers should 
be adjusted so that the damper or valve moves through 

WIRING 

1. Installer must be a trained, experienced 
senriceman. 

2. Disconnect power supply before beginning 
installation. 

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

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

LOCATION . 

only the maximum required distance when the motor 
moves through its full stroke. 

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

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

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

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

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

MOUNTING . 
Always install the motor with the crankshaft hori- 

zontal. Mounting flanges extending from the bottom 
of the motor housing are drilled for 114 inch machine 
screws or bolts. ' 

All M944 motors are shipped from the factory in 
closed position; i.e., at the limit ,of counterclockwise 
n rotation as viewed from the power end of the 

motor, with the groove in the shaft on top. The flat of 
the shaft is 10 degrees from horizontal on 160 degree 
stroke models a;ld 45 degrees from the .horizontal on 
90 degree stroke models. 

INSTALLING LINKAGES, 
The motor comes without a crank arm. The motor 

arm is included in the 4605 Linkage or may be ordered 
separately (see Accessories). 

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

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

Disconnect power supply before wiring to prevent 
electrical shock or'equipment damage. . 
All wiring must agree with applicable codes, ordi- 

nances, and regulations. 
Make sure that the voltage and frequency stamped on 

the motor correspond to  the characteristics of the power 
supply. 

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

I-- IMPORTANT 

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

If a motor operates. in a direction opposite of the 
rotation desired, the rotation can be reversed by switching 
wires at either the motor or the panel. With the M944A, 
C,D, and F motors, reverse wires at the B1 and W1 ter- 
minals. With M944B,E,G,J, and L motors, reverse the 
wires at the 1 and 2 terminals and the Y and G terminals. 
On the M944K motor, reverse the wires at the 1 and 3 
terminals, and the 4 and 6 terminals. 

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



FIG. 2- AUXILIARY SWITCH SCHEMATIC. 

A 
MODUTROL MOTOR 
AUXIL IARY SWITCH 

BLUE L E A D  (N.O.) YELLOW L E A D  (N.C.) 

2 

-- 

RED LEAD 
(COMMON) A 

WIRING SHOULD BE NEC CLASS 1 UNLESS MAXIMUM CON. 
TACT VOLTAGE IS LESS THAN 30 VOLTS; THEN USE CLASS 2. 
TAPE UNUSED LEADS MAKE CERTAIN THE CURRENT DRAW 
OF THE EXTERNAL CIRCUIT IS LESS THAN CONTACT RATING 
O F  SWITCH. 

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

I a S r  

DIRECTION OF MOTOR ROTATION AS VlEWEO FROM WWER END. 

RESISTOR A N 0  CAPACITOR FOR ARC SUPPRESSION. 

FEEOBACK ' 1 A ~ C :  P o T E N T l o M E T E R n  

I 

AUXILIARY 
POTENTIOMETER 

2 M944E ONLY. LEAO MUST BE FIELO.CONNECTE0 TO CORRECl ' TERMINAL FOR DESIRED MOTOR STROKE. 

3 AUXI I  IARY POTENTIOMETER ON M9141 ONLY. MAKES R TO W I N  FULC ' CLOS60 POSITION. R TO B I N  FULC OPEN P O ~ I ~ I O N .  

a FEEOBACK POTENTIOMETER MAKES T TO C I N  FULL CLOSEO POSITION. 
T TO Y I N  F U L L  OPEN POSITION. 

A- TERMINALS 1.2. AND 3 ARE LINE VOLTAGE ON MPUG.L ONLY. 
461C 

FIG. 4- M944B,E,G,J,L INTERNAL SCHEMATIC. 

CAPACITOR . . 

FEEDBACK 
POTENTIOMETER 

M944K 

~ ~ ~ C T I O N  OF MOTOR ROTATION AS VlEWEO FROM POWER 

2 FEEDBACK POTENTIOMETER MAKES 5 TO 5 I N  F U L L  CLOSED 
POSITION; 9 TO 4 I N  F U L L  OPEN POSITION. 

TERMINAL 4,s .  AND 6 &OW VOLTAGE. 
4 l l A  

FIG. 3-M944A,C,D,F INTERNAL SCHEMATIC:. FIG. 5- M944K INTERNAL SCHEMATIC. 



PROVIDE DISCONNECT MEANS A N 0  O V E R L O A D  PROTECTION A AS REQUIREO. 

A MR44F ONLY.  
a6.P 

+ r - - - - - - - -  _* TO ADDITIONP 

I -F---------- MOTOR ( I F  USE 
SERIES 9 0  
CONTROLLER 1 1 1  * A 

FIG. 6-M944A,C,D, OR F MODUTROL MOTOR USED 
WlTH A SERIES 90 CONTROLLER. DOTTED 
I-INES SHOW CONNECTIONS TO SECOND 
MOTOR (M944F ONLY). 

SERIES 9 0  
CONTROLLER MOTOR ' ' 
7 

L O W  L l M l T  

A) H L U U I H k U .  a0111 

- 

- 
@ 

- 

FIG. 7-M944A,C,D, OR F USED WITH MODU LATlNG 
LOW LlMlT TO PREVENT DISCHARGE AIR 
FROM GOING BELOW DESIRED MINIMUM 
TEMPERATURE (MAXIMUM AUTHORITY- 
50 PERCENT WlTH 135 OHM CONTROLLER 
OR 100 PERCENT WlTH 270 OHM 
CONTROLLER). ' 

M944A.C.0.F 
MOTOR TRANSFORMER 

n 
POWER SUPPLY 

C - L 2  

a41 I 
I 0 

@ : + A  I 
I 0  @ &>--- - 

SERIES 9 0  
CONTROLLER . MOTOR 

1 

I 

SERIES 9 0  H l G H  
L l M l T  CONTROL 

TRANSFORMER 

A C L I ( H O T )  
POWER SUPPLY 

4- L 2  
U 1 A PROVIDE DISCONNECT M E A N S  A N D  O V E R L O A D  PROTECTION 

AS REQUIRED. 4 6 2 1  I 
I I 

FIG. 8-M944A,C,D, OR F MOTOR USED WlTH A 
SERIES 9O'CONTROLLER AND A SERIES90 
HlGH LIMIT; OFTEN USED ON CENTRAL 
FAN HEATING SYSTEMS TO LlMlT THE 
DISCHARGE AIR TEMPERATURE. 

SPOT s w I T c n  OR 
SERIES 90 SERIES 60 CONTROLLER M944A.C.O.F 

t L I  (HOT) 
POWER SUPPLY + L2 

TRANSFORMER a ~ R O V I O E  0ISCONNEC.T MEANS k N O  OVERLOAO PROTECTION 
AS REQUIREO. 

USE SOLID L lNE  CONNECTION FOR POSITIVE CLOSING TO 
MINIMUM POSITION. SUBSTITUTE DOTTED LlNE CONNECTION 
FOR POSITIVE F U L L  CLOSURE. .S,A 

I 1 

FIG. 9-M944A.C.D. OR F MOTOR USED WlTH A 
SERIES 90 CONTROLLER, A MANUAL MINI- 
MUM POSITION POTENTIOMETER, AND AN 
SPDT SWI'TCH FOR 2-POSITION HlGH LlMlT 
CONTROL. 

, 1 

WWER 

' rppLvt 

A POWCN SUYYLV. YHOVIOE DISCONNCCT MCANS AND OVERLOAD 
P I lU lLC l IUN AS IILI>UlllbO. 

A HLHOVE FACIOIIV IN\TALLCU JUMPER. 

HHLAK G.60" I . )  CONNECrlON TO OHlVE MOTOR TO CLOSED POSITION: 
UIICAK V.4 CUNNCCTIUN TO DRIVE MOlOR TO OPEN POSITION. 

1lIlS IIOOKUP 1, FOI I  HEATING APYLICATION. FOR COOLING REVERSE 
L ~ A O S  TO ILHMINALS I .  1 ANO TO TLHMINALS 4 .6  AT MOTOR. *'"' 

1 1 

FIG. 10-CONNECTING ~ 9 4 4 ~  TO W902 RESET 
CONTROL. 



. . 
POWER 

. . SUPPLV 

t n t  
L I  

'"I" i 

THIS HOOKUP IS FOR HEATING APPLICATION; FOR COOLING REVERSE 
LEADS T o  TERMINALS 1.2 AND To TERMINAL v. G AT MOTOR. ranr. I 

. 
' 

-- 
. . 

POWER . 

f """t 

M944C.L 
MODUTRDL OUTDOOR INOOOR 
MOTOR SENSOR SENSOH 

PROVIDE OISCONNECT MEANS AND OVERLOAD PROTECTION 
AS REQUIRED. 

4 REMOVE FACTORV INSTALLED JUMPER  TERMINAL'^ TO 5). . 

3 BREAK T OR G CONNECTION BETWEEN W902A AND M O W T R O L  MOTOR 
TO DRIVE MOTOR TOCLOSED POSITION. USED I N  HIGH TEMPERATURE 
LIMIT APPLICATIONS. . 

BREAK Y CONNECTION BETWEEN WSOZA AND MODUTRDL YOTOR TO 
DRIVE MOTOR TO OPEN POSITION. ..nu 

I 

/?J PROVIDE DISCONNECT MEANS ANDOVERLOAD PROTECTION 
AS REQUIRED. 

A M94.J ONLY. 

LEAVE FACTORV INSTALLED JUMPER (TERMINAL 4 TO 5) I N  PLACE. 

A MOTOR WlLL REMAIN I N  CLOSE0 POSITION UNTIL RELAV IS 
ENERSIZED. SYSTEM WlLL RESUME NORMAL OPERATION WHEN RELAV 
ENERGIZES. 

FIG. 11-M944B.E' OR J USED WITH W902 RESET 
' CONTROL. DOTTED LINES SHOW CON- 

NECTIONS TO SECOND MOTOR (M944J FIG. 12-CONNECTING M944G,L TO W902 RESET 
ONLY). CONTROL. 

1 

SETTINGS AND ADJUSTMENTS 
. . 

STROKE ADJUSTMENT 

(DUAL STROKE MOTORS M944C,D,E, AND L) 
Changing the position of the limit arms that actuate 

the limit switches adjusts the motor stroke. Use the 
following procedure to  adjust the stroke t o  90 or 160 . 
degrees. 

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

. the motor shaft. They hold the switch cams against the 
driving dogs. Remove the switch cams from the M944D 
and E. 

NOTE (for motors with auxiliary switches): The switch 
cams are colorcoded to insure they are driving the 
correct switch. The inner cam (color-coded blue) 
drivoc the loft cwitoh (5130 aolor.esded blue). The , 

outer cam (color-coded red) drives the right switch. 
When replacing the cam in the motor, make certain 
the color code of the switch matches the color code 
of the driving cam. 
2. Loosen the 2 screws in the limit arm hub (Fig. 13). . 

Set the arms at  either extreme of their travel. With both 
arms up, the stroke will be 160 degrees; with both arms 
down, the stroke will be 9 0  degrees. Retighten bo th .  
screws. 

3. Connect the terminal board lead to the proper 
terminal (160 or 90). 



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

NOTE: When reinstalling cam, make certain the driving 
dogs engage the keyway slots on the 1imit:arm 
assembly. Replace the motor cover and secure with 
4 screws. 

MOTORS WITH BALANCING RELAY 

160 DEGREE 

L l M l T  ARM HUB 

DO NOT LOOSEN' 
SET SCREW 

MOTORS WITHOUT BALANCING RELAY 

160 DEGREE 

L I M I T  A R M  HUB LOCKING SCREWS 

SET SCREW 

I WHCN HEINSTALLING CAMS. MAKE CERTAIN "DRIVING D O G S O N  CAM a ENGAG, KEYWAY SLOTS O N  THE MU, ASSEMULY., .*om 

AUXILIARY SWITCH ADJUSTMEN I 
(M944D,E ONLY) 

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

t 

OPEN 

MOTOR 
SHAFT 

R E W U T E R  C A M  

C A M  
ROLLER (2) 

SWITCH .. 
LEVER (2) 

SWITCH 

a COLOR COOING DOT.' 

2 MOTOR SHOWN A T  CLOSED POSITION AS VIEWED FROM 
AUXIL IARY END. anom 

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

FIG. WAS CHANGE THE ~ O S ~ T ~ O N S  OF THE LIMIT 

APPROXIMATE ADJUSTMENT 
. (Does not require running the motor.) 

1. Motor must be in the .full closed position. 
2. Remove auxiliary end cover by removing the 4 

screws securing it t o  the motor. 
3. Remove spring and washen on motor shaft. 
4. Push back right cam roller and remove outer cam. 

Note color coding dots. 
ARMS TO ADJUST THE MOTOR STROKE. 5. Adjust left switch (inner cam) first (Fig. 15). 



. . STARTING POSITION- 
LEFT S W I T C H  

8 . ! 

AOJUST 
OPERATIONAL C A M  . 

8 '  . 
AOJUST 
DIFFERENTIAL C A M  

1 CENTERLINE 
DIFFERENTIAL ! 

ADJUSTMENT 

- . . . - . . - . . . - 
SWITCH MAKE (30 DEGREES 
POINT IS 70 . OF MOTOR ROTATION) 
OEGREES OF 
MOTOR 
ROTATION ' 

OPERATIONAL CAM 
ADJUSTMENT SCHEW 

OlfFERENTIAL CAM ' 'ADJusTMI:NT SCREW 

- - - 

FIG. 15-ADJUST MAKE AND BREAK POINTS OF LEFT AUXILIARY SWITCH. 

EACH AOJUSTMENT MARK REPRESENTS I 0  LOOSEN OPERATIONAL CAM ADJUSTMENT LOOSEN OIFFERENTIAL CAM ADJUSTMENT 
OEGHECS.OF MOTOR ROTATION. USE MARKS SCREW. ROTATE BOTH CAMS c w  n THE SCREW. ROTATE DIFFERENTIAL CAM ccw , 
AND CCNTER OF CAM ROLLER AS ADJUST. NUMBER OF DEGREES MOTOR MUST TRAVEL n TO DESIRED POINT I N  MOTOI~ I~OTA. 
MCNT GUIOC. BEFORE SWITCH MAKES. TIGHTEN SCREW. TlON FOR SWITCH BREAK. TIGt1TEN SCHEW. 

@ BLUE DOT W I L L  DE T O  LEFT OF CENTERLINE IF SWITCH I S  PROPERLV AOJUSTEO. .PI 

6. Put right switch cams on motor shaft and adjusi right switCh (Fig. 16): 

. . . . . . 

. . 
. .. 
. . 

. . 

v 

I . i3 
REPLACE C A M S  STARTING POSIT ION.  ADJUST CAMS-  
O N  MOTOR NOTE POSITION RIGHT SWITCH 

OF R E 0  DOT 
I 

. . 

OPERATIONAL 
CAM SET TO 

PEGS MAKE AT Y5 
OEtiltEES 

SWITCH 
nlFFERF,NTIAI. 
(20  DEGREES OF 

C v- 
PLACC CAM ON MOTOR SHAFT. F l f T i N G  IF CAM IS Y L A L ~ U  PI~UP~HLV. HCOUOT WLL' . ADJUST OPCRAT!ONAL AND DIFFFRCPITIAL 
PCGS INTO SLOTS ON INNEII CAM. BE TO RIGHT OF CENTCRLINE. CAMS USING SAPE PROCEOUHE AS FOR LEFT 

swITcn.  

, . 

@ R E 0  DOT W l L L  BE TO RIGHT OF CENTERLINE I F  S W I T C H  I S  PROPERLY AOJUSTEO. . .>., 

FIG. 16-ADJUST MAKE AND BREAK POINTS OF RlGHT AUXILIARY SWITCH. 

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

. 3 

EXACT ADJUSTMENT 
(Requires running the motor.) 

Connect a manual t o  the motor in place M944K AUXl L lARY SW ES 
of the regular controller and run the motor to the de- 
sired position for switch make. Set the switch cam and The auxiliary switches in the M944K are not adjust- 
then run the motor back to desired switch break point able. They are spdt switches which function both as 
and set differential cam. auxiliary switches and as limits on motor rotation. When 

the motor reaches the full open position, the auxiliary 
3ido of tho switohes makes to powor auxiliary equipment. 
When the motor begins to  close, these switches break 
and the limit side of. the'switches remakes to supply 
power to  the motor windings. 



SERIES 90 C IRCUIT  
The 2 potentiometers, one in the' controller and 

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

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

' correct the change in temperature or pressure. As the 

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

SERIES 70 C I R C U I T  
When the M 9 4 4  is used with an electronic panel, the 

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

CHECKOUT 

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

-the motor operates the damper or valve properly. 
-the motor responds properly to the controller. 
Inspect the motor, linkage and valve or damper to 

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

M 9 4 4  motors are shipped in the fully closed position 
(the limit of counterclockwise rotation as viewed from 
the power end of the motor). 

To check operation of motors with integral balance 
relay, jumper R1 to W1 to close, or R1 to B1 to open, 
the motor. Check operation of motors without integral 

balance relay by jumpering appropriate terminals on the 
remote balance relay. If the m 0 t o r . i ~  used with an elec. 
tronic relay, follow the instructions provided with the 
relay. 

To reverse the direction of motor rotation, reverse 
the wires at  terminals B1 and W1 on M944A,C,D, and F; 
terminals 1 and 2 and terminals Y and G on M 9 4 4 B , E ,  
G,J, and L motors. On M 9 4 4 K  motors, reveke the 
wires at terminals 1 and 3 and terminals 4 and 6. The 
wires may be reversed either at  the motor or at the 
panel. 

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

H O N E Y W E L L  MINNEAPOLIS, MINN. 55408 INTERNATIONAL Sales Offices in all principal cities of the world. Manufacturing in 
Australid, Canada,' Finland, France, Germany, Japan, Mexico, Netherlands, Spain, Taiwan. United Kingdom, U.S.A.  

PRINTED IN U.S.A. 



Woi eywe I 

THE 4601 VALVE LINKAGE IS USED 
TO CONNECT A MODUTROL MOTOR TO 
A WATER OR STEAM VALVE. 

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

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

n Easy-to-read valve position indicator. 

* o simple lift adjustmeit. 

' 0 Strain.relief permits tightest possib,le close- 
off without excessive strain on the motor. 

o Easy mounting and valve connection. 

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

H.A. 
REV. 5-74 (.034) 



- 
SPECIFICATIONS 

TRADELINE MODELS 
Tradeline models a r e  selected and packaged for  e a se  of stocking, ease  ol handling, and maximum 

replacement value. Tradeline model specifications a r e  the s ame  a s  those fo r  standard modcls except ;is 
follows: TRADELINE FEATURES: Special Tradcline pack 
TRADELINE M'ODELS AVAILABLE: Q601M non- with c r o s s  reference label and s p e c i d  Traclclinc 

adjustable valve l i ~ l a g e .  instructions. 
? 

STANDARD MODELS 
TABLE I 

aHcat-Cool sequenced linkage. 

ORDERING INFORMATION 
WHEN ORDEHING REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR COMPLETE ORDERING SPECIFICATION 
NUMBER, OR . . . 
SPECIFY- ORDER FROM- 
I .  MODEL NUMBER (VALVE AND MOTOR MUST BE I. YOUR USUAL SOURCE, OR 

ORDERED SEPARATELY). 2. HONEYWELL 
2.0601M TRADELINE, IF DESIRED. 1885 DOUGLAS DRIVE NORTH 

MINNEAPOLIS. MINNESOTA 55422 
(IN CANADA-HONE,YWELL CONTROLS LIMITED 

740 ELLESMERE ROAD 
SCARBOROUGH, ONTARIO) 

INTERNATIONAL SALES AND SERVICE OFFICES 
IN ALL PRINCIPAL CITIES OF THE WORLD. 

MODELS VALVE-LINKAGE-MOTOR C O M B I N A T I O N S  

TABLE II-SPRING RETURN MOTORS: 2 POSITION-M445, M845; MODULATING-M945- 

LINI<ACE 

QGO 1 L 

Q601L 
QGO 1 L 

Q601L 

TABLE Ill-NON-SPRING RETURN MOTORS: 2 POSITION-M644; MODULATING-M944- 

(contint~ed on page 31 

8 

VALVE 

V5011A 

V5011A 
m047A 

V5013A 

CONNECTIONS 

screwed 

flanged 
screwed 

screwed 

TYPE 

2 way 

2 way 
2 way 
3 way 

mixing 

PIPE SIZE (IN) 
1/2, 314, 1, 1-114, 1-1/2] 

2, 2-1/2, 3 
2-1/2, 3 

1, 1-1/4, 1-1/2, 2 

1/2, 3/4, 1, 1-1/4, 1-1/2, 2 
1 



LISTS FOR COMMONLY USED VALVES (INCHES) 

TABLE IV- 

aWhere no lift  values a r e  given, e i ther  the valve i s  unavailable i n  that s i z e  o r  using this valve s ize  in motor- 
dr iven assembly  i s  not recommended. 

DIMENSIONS 

m INSIDE DIAMETER OF LINKAGE COLLAR.  

b DOTTOM OF LINKAGE COLLAR T O  T O P  OF STEM B U T T O N  WITH. 
PLUG AGAINST THE L O W E R  SEAT. 24DC 

FIG. 1-0601 LINKAGES INSTALLATION WITH DIMENSIONS IN INCHES. 

1- IMPORTANT -1 
1. Instal ler  mus t  be  a t ra ined  and experienced 

s e r v l c e m ~ i .  
2. Per form a complete checkout when installation 

IS complele. 

LOCATION 
Select  a location that allows ample clearance f o r  

adjustment and maintenance. 
Mount the motor with the shaft  horizontal to  keep 

the  g e a r  t ra in  properly lubricated. Allow a t  l eas t  
four  inches above the linkage to remove the valve 
assembly f o r  maintenance. 

MOUNTING THE MOTOR 
1. Hold the crank a r m  and connector link a s  shown 

in Fig. 2 ( turn a r m  160 degrees  f o r  normally open 
motors).  

2. Slide the motor toward c rank  a r m  slot until 
motor  shaft properly engages the crank a r m .  The 
key on the  crank a r m  mus t  f i t  in  the keyway on  the 
motor  shaft.  

3. Tighten the c lamp screw. 
4. Bolt motor to b r a c k e t ,  with the four  bolts 

provided. 
1 I/- a,.. 

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



MOUNT MOTOR A N D  LINKAGE O N  VALVE 

SETSCREW BONNET CONNECTION 

1. Remove the button clamp screw. 

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

3. Loosen adjustment screw locknut. 

4. Push valve stem to bottom of stroke for normally 
closed installation (closed to port B on three-way 
valve 1. 

pushvalve stemtotopof stroke for a normally open 
installation (open to port B on three-way valve). 

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

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

I I 
FIG. 3-MOUNTING THE 0601 LINKAGE AND MOTOR ON 

THE VALVE. 

ADJUSTMENTS 
TWO-WAY VALVES 

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

THREE-WAY VALVES 

0601E, F, K, L 

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

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

U N T I L . .  . . / 

L I 
FIG. 4-TWO-WAY VALVE ADJUSTMENT. 

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

WITH VALVE AT TOP or STROKE 

I F  IT MOVES MORE. REDUCE 
L IFT .  IF IT  MOVES LESS. 
INCREASE LIFT.  

IYJC 

FIG. 5-THREE-WAY VALVE ADJUSTMENT. 



3. m n  the motor all the way open. Wanher at 
bottom of strain relief spring should move up 1/1@ 
inch- 

-If it moves more, reduce lift adjustment. 
-If i t  moves less, increase lift adjustment. 
If lift adjustment is changed, reset close-off tension 

at bottom of stroke before going on. . 

060U, M 
1. With motor closed and valve at bottom of @hoke, 

loosen locknut and turn adjustment screw down until 
top of washer i s  even with pointer (same as for two- 
way valves). 

V *v 
2. Run the motor all the way open. W a r m  at 

bottom of atrain relief spring should moveup amoxi- 
mately the same distance as  top washer moved down. 

If bottom washer moves more-turn adjusting screw 
up (counterclockwise /7 1. 

If bottom washer moves less-turn adjusting Bcrew 
down (clockwise n ). 

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

OPERATION 
The Q601E, I?, K, L operate the valve in a 160 degree 

stroke. See Fig. 6. The Q601J, M heat-cool se- 
quenced linkages operate the valve in a 100 degree 
stroke, Auxiliary switches operate in the remaining 
60 degrees to sequence the cooling equipment. See 
Fig. 7. 

VALVE CENTERLINE 

A LINES REPRESENT COSITIW OF YOTM GRANK MI( (VIEWED FROU 
POWER END OF MDTORI. 

SWING RETURN MODELS: WRING DRIVES MOTOR AND VALVE 
CLOSED IF POWER IS TURNED "OF?." 

A 180 DEGREE STROKE IS POlsllLE WITH MODELQ(O1C I? A 1lQ 
DEGREE MOTOR IS USED. 

a a m  
b I 

FIG. 6-OF QIOlE,F,K,L OPERAKlOlY 

I VALVE eENTt!R UNL . I 

I 2 LINES REPRESENT POSITION OF MOTOR C R A N N W  A WIEWEO FROM POWER END OF MOTOR), 

FIG. 7-OF d6Ol J,M OPERATION 

8 @&-$ -.? ; 
# '- Ir . r 1 - . .  8 

After installation and adjustment are cosplettd, A two-wayvalve should o1Le off tightly(c0mpresaing 5 ' ' 
check to be oure the valve-linkage-motor combinrtim spring 1/16 inch) and not bind at the open end of its . 
works properly. * stroke. 

k =;, 1, -i -. , 
Refer to the appropriate instruction skeet for A three-wayvalve should close off tightly (cempnm- 

mation on runing the motor during the- dgc ?1ng spring 1/18 inch) at both ends of its itrobe. 
. 



THE 4618 VALVE LINKAGE CONNECTS A 
MODUTROL MOTOR TO A 2- OR SWAY 
VALVE. IT IS USED ON HONEYWELL 

u STEAM AND WATER VALVES HAVING A 
314 INCH [19 MM] STROKE AND A 1-318 
INCH [35 MM] BONNET, SUCH AS THE 
V5011 OR V5013. 

o ~ i n k a ~ e  requires no adjustment for use on 
either 2- or 3-way valves. 

. . - o Linkage mounts easily on Modutrol motors 
and valves. 

o Requires no adjustment, either at instal- 
lation or later. . 

o Small, lightweight unit requires little space 
on the installation. 

\- 

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

. . . 

. .  . . . . I I . I  

-, 

9.K. 

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



TRADELINE MODELS 
Tradeline models are selected and packaged t o  provide ease of stocking, ease of handling, and maximum replace- 

ment value. Tradeline model specifications are the same as those of standard models except as noted below. 

TRADELINE MODELS: ADDITIONAL FEATURES: Tradeline pack with cross 
Q618A Valve Linkage with 80 or 160 lb. seal-off reference label and special instruction sheet. 

force on valve stem. 

aSee Q601 Specification Sheet, 71-92136. 

(continued on  page 3 )  

STANDARD MODELS 
MODEL: Q618.A Valve Linkage. WEIGHT: 3112 pounds. 
STROKE: 314 inch [ 1 9  mm] , fixed. MOTOR REQUIRED: 
SEAL-OFF FORCE ON VALVE STEM: 80 or 160 160 pound-M944, M644, M941. 

pounds. 80 pound-M945, M445, M845, M934, M634. 
VALVE BONNET SIZE: 1-318 inches [35  mm]. MOTOR STROKE: 160 degrees-normally open or nor- 
TEMPERATURE RATINGS: Limited only by tempera- mally closed. 

turo rating of valve and motor. UIMbNSIONS: See Fly. 1; 

LINKAGE REPLACEMENT INFORMATION: 

. . 

- .  . 
.I " 

WHEN ORDERING REFER TO THETRADELINE CATALOG OR PRICE SHEETS FOR COMPLETE ORDERING 
SPECIFICATION NUMBER, OR ... ::., ; ,,; f, :: ,;,:.. . . . . .  . . . .  ..., . .  , * < :  : . * ' . ,  6 

. , 
,: . ;; * &  . . , 

SPEC1 FY- , , , .:!c '.?.'I.,$ : :. .: ORDER FROM-' . . . . .  . . 

i. MODEL NUMBER', SPECIF~~'TRADELINE; . . .  - . I .  YOUR USUAL SOURCE, OR . 

IF  DESIRED. . . . , 2. HONEYWELL 
I . , '  . , , . .  i:'..,:. ' , . ' 2. SEAL-OFF FORCE. :,' . . . , ,, . s. ,.. 1885 DOUGLAS DRIVE NORTH . . 

. . 
. . . . .  , ,, . L..$r .;i; ; 4 : ,,. ;. 3 ; .  ' * . . .  ,;, I ,:. :. , MINNEAPOLIS, MINNESOTA 55422 . . ' _ -  . . 

. *  ' . ' \ "  .*.trL,.  . " ,  @.;;. . 
. . . , . . a -* - ' t  .'..+?.:;''~''-. L?.'I.",~ ,; V ' i  . ( IN CANADA-HONEYWELL CONTROLS LIMITED . . . . .  . . .  , ....... ;, . ,!.y':..., .;. . . .  r * . . .  * 

.:: .,. ~ :bj,..; 4 . .. 740 ELLESMERE ROAD 
. I  , . r '  ;." ' ' , ., . .,," ; *, ,k . ,, ,::;..~: Y, . - . 3 . .  . . .  . . . . . .  . . , , , . , :i;,&;..+.&?, +: . .* . . . . : .  
. . <  . . . . ' ,.,;*..,, . ,; 5' ;  , 

%;* ,. , ; , ,  ' . . * 1.. SCARBOROUGH, ONTARIO) .. 1 .  . . . . . . . .  . . . . . .  : . : , . :  , .,,,,.+. - : ... , . . : I  . .  INTERNATIONAL SALES AND SERVICE OFFICES. . . . .  , , :.. . . . . - .  
. .  . . .  , .. ,:, ;.> . , . . , , , j  ',;a . ,:bLg:j;:,;;;-, ;, .% 

IN ALL  PRINCIPAL CITIES OF THE WORLD. . . . . . . . . . .  

OLD LINKAGES 

Q455C and 0601 D 

Q455D 

Q455E and 0601 H 

0445F and Q601G 

TYPICALLY USED ON- 
VALVE 
VFifIll 
V5013 
V5047a 
V5047 
V5051a 
V501 l a  
V5013a 
V50118 
V5013a 
V5011 
V5013 
V 504 7a 

REPLACEMENT LINKAGES 
SIZE I N  INCHES [MM] 

112-3 11 23-761 
112-3 [12.5-761 

1-1-112 125.5-381 
2 [511 

2-112-6 L63.5-152.51 
4-6 (101.5-1 52.51 
4-6 (101.5-1 52.51 
4-6 [101.5-152.51 
4-6 [101.5-152.51 

112-3 [12.5-76) 
112-3 [12.5-761 

1-1-112 (25.5-381 

STANDARD 
Q618A1008 
Q618A1008 
Q601 K 1003 
Q618A 1008 
0601 K1003 
Q601 E 1000 
QGOl E l  000 
QG01 F 1009 
Q601 F 1009 
Q618A1016 
Q618A1016 
(2601 L 1002 

TRADELINE 
Q I~8A1024  
Q618A1024 

- 
Q618A1024 

- 
- 
- 
- 
- 

Q618A1032 
0618A1032 

4 - 



lI,*t,a.,,.4.l1 

CLOSED 

ROLLER 
MECHANISM 

SCREWS 

STEM VALVE . '  

BUTTON STEM 

1 4 4 1  

FIG. 1 4 6 1 8  INSTALLATION DIMENSIONS, I N  IN- , FIG. 2-INTERNAL PARTS OF THE Q618 VALVE 
CHES [M ILL IMETERS SHOWN I N  LINKAGE. 
BRACKETS]. 

h. > '  . : . . . 
. . 

. . .  ..:.. . . . .  !'....<~ :.> . . .  . . . : \ '-, . CAUTION . ,:. .: . . . . . . . . . . . . . .  . . . . . . . .  , . 
;> . .-:.,: 

!]i:'l. Installer must be ., a trained, :. experienced: I; 
.; .i . .j; ' ., .." , . , '; . . .  serviceman, ' ' , ., 
. :  2 . . .  ' Disconnect power supply . ' before: beginning:::: 

. . .  . . , . .  , .  . . . . . . .  ..: - : in ; ,  .. installation. . . . . . . . . I ,  . . .  ,, I .  ..>+. . 
:'. 3. Always .:conduct a thorough'. checkout . . *:. ,,* l: when , . . <  ' '. 

. .  .. . . . .  : .- . .'installation is complete.'. : ..:..,.'. ..;., .: : ::.:,. .,,<. :.' . . . . . . .  .... . . ... .?'..."'... . .  .;.,:,;. ,:. t*:.. . . ,:. 

The Q618A mounts on the power end of a Modutrol 
motor. The linkage and motor can be rotated 360 
degrees around the valve stem. The motor, however, 
must be installed with the shaft in a horizontal position. 

Refer to the instructions packed with the valve for 
information on valve installation. 

Wiring diagrams and other motor installation in- 
formationare found in the appropriate motor instruction 
sheet. 

MOUNT LINKAGE ON MOTOR 
FIG. 3-ASSEMBLY OF THE Q618 VA.LVE LINKAGE 

TO A MODUTROL MOTOR. 

1. Remove the cover from the linkage. 
2. Mount the cam on the shaft at the power end of 

the motor. Note that the key on the cam must fit into MOUNT LINKAGE AND MOTOR ON VALVE 
the keyway on the motor shaft. 

3. Use the 2 bolts provided to fasten the linkage to  ' . CAUTION . 

: .:- ..... . I. . . .  .... Make .sure nut,on,valve . ! . . . .  stem is'tight.. . :. :..: . . . .  
, . . . . . . . . . . .  

the base of the motor. Note that the slide mechanism 
will have to be compressed slightly to fit over the cam. 
Put the nuts on these bolts, but leave them slightly loose 1. Remove the stem button clamp. 
(Figs. 2 and 3). 2. Loosen, if necessary, the 2 setscrews and slide the 

4. Fasten the linkage to the motor with the 2 captive linkage over the valve bonnet (Fig. 4). 
self-tapping screws in the linkage. 3. Tighten the 2 setscrews t~ ?cure the linkage and 

.... 5. Tighten the 2 machine bolts (step 3 above). motor to the valve. 



until the stem button clamp can bc fully inserted into 
its slot. 

3. Replace and tighten the stem button clamp screw. 
4. Replace the cover on the valve linkage. 

NORMALLY OPEN MOTORS 
1. Place a heavy duty screwdriver between the slide 

mechanism and the top of the linkage frame. ., 
2. Use the screwdriver as a lever to force 'the slide 

mechanism down until the stem 'button clamp can be 
fully inserted into its slot. 

3. Replace and tighten the stem button clamp screw. 
4. Replace the cover on the valve linkage. 

FIG. 4-ASSEMBLY OF THE LINKAGE TO THE 
VALVE. 

CONNECT VALVE STEM TO LINKAGE 
NORMALLY CLOSED MOTORS 

,.#. 

1. Place a heavy duty screwdriver under the linkage I 

slide and into the slot in the back of the linkage (Fig. 5). FIG. 5-THE STEM BUTTON CLAMP FASTENS THE 
2. Use the screwdriver as a lever to  force the slide VALVE STEM TO THE LINKAGE SLIDE 

mechanism up (compressing the tension relief spring) MECHANISM. 

After installation has been completed, the motor 
linkage, and valve should be checked for the following 
points of operation. 

1. Motor should be free to  run through its complete 
stroke. 

2. The linkage should work freely without binding. 
3. The valve must close off tightly at the bottom of 

its stroke (both ends of stroke for 3-way valve). Check 
for at  least 1/32 [.8 mm] deflection of the roller bracket 
in closed position (Fig. 6). 

Refer to the motor instructions for motor checkout 
procedure. 

LUBRICATION 
The Q618 Valve Linkage was lubricated at  the factory 

and should require no additional lubrication at  the time FIG. 6-FOR TIGHT CLOSE-OFF, THE ROLLER 
of installation. For optimum performance, the slide BRACKET ON THE LINKAGE MUST BE 
mechanism rollers may be lubricated yearly with a good DEPRESSED AT LEAST 1/32 INCH [.8 MM] 
grade of cup grease. AT THE END OF THE MOTOR'S STROKE. 

HONEVWELL MINNEAPOLIS. MINN. 55408 INTERNATIONAL Sales Ollicer in all principrl cilirr of the world. Manul*cluri~uj in Auslrdlid. Cdnua4*. Finldnd. Frdncr. Grtnlrosy. Jdpan. 
MC*ICO. N~ lh~r la l~db .  Spin. Ta~w.n. Ulu1.d Kingdom. U.S.A. 

YltlNTEl> IN  U.S A 

,.. C-78 



THE R7412 DIFFERENTIAL TEMPER- 
ATURE CONTROLLER PROVIDES AUTO- 
MATIC CONTROL O F  CIRCULATING 
PUMPS, VALVES, DAMPERS, MOTORS, 
AND OTHER ACCESSORIES USED IN 
SOLAR ENERGY SYSTEMS. 

o All models contain a solid state dif- 
ferential temperature controller. 

o R7412B,C include freeze protection. 

o R7412DIE inc lude  ove r t empera tu re  
protection. 

o R 7 4 1 2 F  includes freeze and  over- 
temperature protection (field adjustable), and 
an auxiliitu y celdy driver. 

o Plug-in resis tors  permit changing on 
and off temperature differential and adapt- 
ing R7412 for single function temperature 
control. 

. . . . . .  . . ._ . , I .  ' . 
0 R7412B-E overtemperature and freeze pro- . . .  . , . . . . .  ,., . . 

tection set points are selectable for factory 
setting, but are not field adjuctable, 

o Uses one or two .C773 Temperature 
Sensors. 

o Separate sensors are not required for freeze 
and/or overtemperature protection. 

. . 

. . R.L. 
REV. 2-78 (.09) 



. - 
. . SPECIFICATIONS 

C 

IMPORTANT 
THE SPECIFICATIONS GIVEN I N  THIS PUBLICATION DO NOT INCLUDE NORMAL MANUFACTURING TOLERANCES. 
THEREFORE, THIS UNIT  M A Y  NOT MATCH THE LlSTEDSPEClFlCATlONS EXACTLY.ALSO,THISPRODUCT ISTESTED 
AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS, AND SOME MINOR DIFFERENCES I N  PERFOR- 
MANCE CAN BE EXPECTED I F  THOSE CONDITIONS ARE CHANGED. 

TRADELINE MODELS I 

I TRADELINE MODELS are selected and packaged for ease of stocking, ease of handling, and maximum replace- 
ment value. TRADELINE specifications are the same as those of standard models except as noted below. I 
TRADELINE MODEL AVAILABLE: TRADELINE FEATURES: 

Includes freeze and overremperarure proiectiur~ 
R7412F Differential Temperature Controller. and an auxiliary relay driver. 

TRADELINE Pack with cross reference label. 

STANDARD MODELS 

. . 
R7412E I Yesa I I yescd I Yes" 
R7412F I Yesa ~ e s a c d  ~ e s b c d  YesC 

CIIFF, TFMP.. FREEZE QVERTEMPERATURE I CONTROL I PROTECTION PROTECTION 

alnternal relay energizes. blnternal relay de-energizes. CAuxiliary relay energizes. d~rotect ion setpoint is factory fixed. 

AUXILIARY RELAY 
DRIVER 

TEMPERATURE SETTING RANGES: 
Control Range-0 to plus 210 F [minus 18 t o  plus 

99 C] as defined by temperature of low tempera- 
ture sensor. 

Differential Temperature Controller-Adjustable ON 
anc! OFF differentials from minus 1 0  to  plus 40 F 
[minus 5.6 to plus 22.2 C]. Factory-set a t  18 F 
[ l o  C]  temperature difference ON and 3 F [1.7 C] 
temperature difference OFF. Plug-in resistors vary 
settings (see Table 1, page 7). 

Freeze Protection- 
R7412B,C set point may be specified a t  37, 42, or 

47  F [3, 6, or 8 C],  but it is factory fixed. 
R7412F has field adjustable settings at  37, 42, or  

47  F [ 3 , 6 ,  or 8 C]. 
Freeze differential-3 F [1.7 C]. 

Overtemperature Protection- 
R7412D,E set point may be specified at  5 F 

r3.2 C] increments from 140 to 190 F [60 t o  
88 C],  but it is factory fixed. 

R7412F has field adjustable settings in 5 F [3.2 C]  
increments from 140 to  190 F ( 6 0  to  88 C]. 

Overtelnperature differcntial..lO F [5.5 C]. 
(continued on page 3) 

. . .>.."". . .. .  f 

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

ORDERING OR 3. Freeze protection (R7412B.C) or overtemperature. 
1. Differential Temperature Controller order protection (R7412D.E) set point desired. 

number. 4. Immersion well order number. 
. . 

2. Temperature Sensor order number (two 5. Accessories, if desired. 
required). 6. Optional specifications, if desired. 

IF YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR 
PRODUCTS OR SERVICES, PLEASE WRITE OR PHONE: 

1. YOUR LOCAL HONEYWELL RESIDENTIAL DIVISIONSALESOFFICE (CHECK WHITE PAGES OF PHONE DIRECTORY). 

2. RESIDENTIAL DIVISION CUSTOMER SERVICE 
HONEYWELL INC.. 1885 DOUGLAS DRIVE NORTH 
MINNEAPOLIS, MINNESOTA 55422 (612) 542-7500 

( IN  CANADA-HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2V91 
INTERNATIONAL SALES AND SERVICE 0FFICES.IN A L L  PRINCIPAL CITIES OF THE WORLD. 



ELECTRICAL RATINGS: 
Input Voltage- 120V ac, 6 0  Hz. 
Load Relay Contacts- 

1 N.O. Pole-10 AFLl60 ALR at 120V ac. 
1 N.C. Pole-125 VA at 120V ac. 

\ 
*. Auxiliary Relay Drive-5 VA maximum at 24V ac, 

60  Hz. 
Power Consumption-7 watts maximum. 

AMBIENT TEMPERATURE RANGE: 
Controller-plus 20 to 11 5 F [minus 7 to  plus 46 C]  . 
Temperature Sensor-Minus 50 to plus 450 F [minus 

46 to plus 232 C] . 
MOUNTING: 

Controller-two screw holes in opposite corners of 
case. Mounting screws not included. 

Electronic Temperature Sensor-Sensor is available 
for mounting with clip or has a flattened end 
with a mounting hole. Tank sensor mounts in an 
immersion well. See ACCESSORIES. 

WIRING CONNECTIONS: 9 screw terminals. Also, 2 
leadwires on R7412C,E,F. 

DIMENSIONS: See Fig. 2. 

I M M E R S I O N  

I N C L U D E S  TUBE C L A M P  N O .  
121311 F O R  112 O R  314 NPT.  129% 

FIG. 1-TANK SENSOR INSERTED IN IMMERSION 
WELL. 

AUXILIARY RELAYS: 
R856A Fan Centers- 

Line voltage spst and spdt switching. 
Low voltage terminal strip for wiring thermo- 

stat and high side panel. 
R8225A Fan Relay-spdt switching, one double 

throw contact. 
R8225B Fan Relay-spst switching; normally open 

contacts. 
R8225C Fan Relay--dpst switching; one normally 

open and one normally closed contact. 
R8225D Fan Relay-dpst switching; one normally 

open main and one normally open auxiliary 
. pole. , 

OPTIONAL SPECIFICATIONS: 
Indicator Light-indicates when pump or fan are 

operating. 
Auto-Off-On Switch-manual override switch which 

permits automatic operation of the controller 
or allows the controller to be switched directly ON 
and OFF. Switch does not affect the operation of. 
the auxiliary relay in R7412C,E, and F. 

FIG. 2-~7412 MOUNTING DIMENSIONS IN INCHES 
[MILLIMETRES IN BRACKETS]. 

- 
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ACCESSORIES: . . , . .  . . C773D Temperature Sensor. L)ouble sensor has flat- 
C773A Temperature Sensor. Single sensor mounts in , ' tened end with mounting hole for collector in- 

storage tank with immersion well or on coilector stallation. 
with mounting clip.. ' 

Immersion Well-for mounting sensor in storage tank. C773B Temperature Sensor. Double sensor mounts in 
storage tank with immersion well or on collector See immersion well table and Fig. 1. 

with mounting clip. Remote Sensor Wiring Compartment-mounts to im- 
C773C Temperature Sensor. Single senior has flat- mersion well. Part No. 11 18923. 

tened end with mounting hole for collector in- 
stallation. 

aHas plastic sleeve on insertion well. 

1. Installer must be a trained, experienced service 
technician. 

2. Disconnect power supply before connecting 
wiring, 

3. Conduct thorough checkout when installation 
.is complete. 

WELL DIMENSIONS 

Do NOT mount collector sensor to  collector fluid 
channels. Protect sensor from extreme temperature 
conditions which may be encountered when the 
fluid channels are drained. 

SELECT WELL MATERIAL AND 
ORDER NUMBER BELOW 

MOUNTING TEMPERATLJRE SENSORS 
Maunt tank sensor gnd immersion well as follows: 
1. Drain system fluid to a point below the sensor 

fitting. (Refer to Fig. 1.) 
2. Screw the well into the threaded fitting. Use an 

approved pipe dope or Teflon tape to seal the threads. 
3. Refill system and check for leaks. 
4. Insert the sensor probe into the immersion well 

until it bottoms. 
5. Attach retainer clanlp over groove on weil spud. 

,Fit  wires in clamp groove and lightly tighten screw. Do 
not over tighten. 

Maunt collector sensor according to the collector 
manufacturers recommendations. .Fasten the sensor to  
the panel with a No. 8 or 10 screw (Fig. 3). Do NOT 
nlount collector sensor to collcctor fluid channels. 
Do not exceed ambient temperature ratings. 

INSERTION 
LENGTH 

MOUNTING CONTROLLER 
Loosen the cover screw, and remove the cover. 

Locate the controller case on any convenient flat 
surface near the circulator or storage tank. Ambient 
temperature a t  location should not exceed 115 F 
(46 C]. Secure the controller using the 2 mounting 
holes located in opposite corners of the case and 2 FIG. 3-MOUNTING THE C773 TEMPERATURE 
mounting screws (not included). - SENSOR. 

COPPER 

in 
3-318 
3-318 
3-318 
5-318 
3.318 
6 

INSULATION 
LENGTH 

112NPT 
121371A 

- 
121371 L 
122554Ba 
122554Aa 
1 1 262088 

STAINLESS STEEL 

mm 
85.7 
85.7 
85.7 
85.7 

136.5 
152.4 

in 
1.112 
1-112 
3 
4 
4 

1-114 

. 314NPT 
1213718 
121371Ka 
121371M 
122555Ba 
122555Aa 

- 

112 NPT 
121371 E 

- 
- 
- 
- 
- 

mm 

31.8 

314 NPT 
121371F 

- 
- 
- 
- 
- 



WIRING 
All wiring must comply with applicable codes 

and ordinances. The R7412 can be used for numerous 
applications in solar energy systems. Refer to  Figs. 4 
through 7 for typical examples of R7412 hookups. 

Also, the OPTIONAL APPLICATIONS section depicts 
the R7412 using only one temperature sensor. 

The temperature sensors are wired to  the controller 
through the 112 inch knockout for conduit in the top of 
the controller case. Wire the power supply, relay contacts, 
and auxiliary relay driver using the three knockouts for 

112 inch conduit in the bottom of the controller .dse 
(Fig. 1). 
. ' If the amount of sensor cable used exceeds 100 feet 
[30.5 m], use No. 14 wire and grounded metallic 
conduit or two conductor shielded cable. Connect the 
shield to ground at the controller. Grounded metallic 
coiiduit and shielded cable (such as Belden 8762 or 
equivalent) minimizes possible radio frequency signal 
interference. 

111892F Remote Sensor Wiring Compartment is 
available for tank sensor wiring (see ACCESSORIES). 

NOTE: w l T n  R ~ ~ I Z A . S Y S T E M  USES 
ANTIFREEZE. O N  OVER. 
TEMPERATURE CONOlTlON. . 
R74I2O TURNS OFF PUMP. 

T ION AS REOUIREO. 

2 FOR SENSOR CAULE RUNSOVER 100 FEET 130.5 n8ml. NO. I 4  WIRE A N 0  
GROUNDED METALLIC CONDUIT OR SHILLOEO CABLE ARE HECOM. 
MENOEO TO MINIMIZE RAOIO FREQUENCY PICKUP. GROUND THE SHIELO 

FIG. 4-USING THE R7412A,D WlTH A SOLAR WATER HEATER. 

FIG. 5-USING THE R7412B WITH A SOLAR POOL HEATER. CONTROLLER ENERGIZES PUMP DURING 
FREEZE CONDITION. 



. . 

RBS6AIOl l 

R E L A Y  LEADS 

CITY WATER 

NOTE: H 7 4 I I C  DRAINS COLLECTOR TUROUGH V A L V E  I DURING FREEZE 
CONOITION. 

I POWER SUPPLY PROVIOE DISCONNECT MEANS A N O O V E R L O A D  PRO. 
TECTION AS R&UIRLD. 

2 FOR SENSOR CABLE RUNS OVER 100 FEET 130.5 ml.  NO. I 4  WIRE A N 0  
GROUNOEO METALLIC  CONOUIT OR SUIELOED CABLE ARE RECOW 
h4ENOED TO M I N I M I I E  R A D I O  FREQUENCY PICKUP. GROUND T H E  
J U l E L D  A 1  THE CONTROL. 

. . 

DOUDLC LlNCS INDICATC PIPING: SINGLE LINES INDICATE WIRINO. 

WIRE VALVES I A N U  2 I N  PAHALLEL WITH PUMP. 

..O.L 

I 1 

FIG. 6-INSTALLING THE R7412C IN A SOLAR HOT WATER HEATING SYSTEM. 
4 

u v SOLAR 

. 
COIL . . 

A POr:P,~~P,.%;V,"I",l7~E DISCONNECT MEANS AND OVERLOAD PRO. 

2 FOR SENSOH CABLE RUNS OVER 100 FT. I3O.S rnl NO. I 4  WIRE AND 
GROUNDED METALLIC CONDUIT OR SHILLOED C ~ L E  ARE RECOM. 
MENDED TO MINIMIZE RADIO FREQUENCY PICKUP. GROUND THE SHIELD 

' :. . A 1  THECONTROL. 1.w 

FIG. 7-TYPICAL INSTALLATION OF THE R7412E IN A SOLAR HOT WATER TO WARM AIR HEATING 
SYSTEM. 



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 [ l o  C] temperature, 
difference with a 4750 ohm ON resistor. Dropout is set 
for 3 F [1.7 C] temperature difference with a 9760 ohm 
OFF resistor. 

To  change either 'setting, refer to Table 1 to  select the 
resistor(s) needed. See Fig. 9 to prepare resistor for in- 
stallation. Remove the old resistor and plug in the re- 
placement. Be sure the correct resistor is inserted in the 
proper position. Use 1/8 watt, 1 percent resistors, avail- 
able locally. 

DIFFLRENTIAL 
TLMPEHAIUHE 
SLLECIION IH.ON. R.OFF) 

1.l.L . 

SCLECTION IU40) 

OVEHTEMPEHATURE 
SET POINT @.a* 
SELECTIONIRZ6. R41) 

TABLE 1 -ON, OFF DIFFERENTIAL 
TEMPERATURE CONTROL , - - -- - 

RESISTORS 1 ( IN  OHMS) 

FOR 
TEMPERATURE 

DIFFERENCE 

I 

aMaximum OFF setting must not exceed 20 F [ l l  C ] ;  
resistor value must be greater than 4220 ohms. 

R7412F FREEZE PROTECTION 
FIG. 8-ADJUSTMENT COMPONENTS OF THE TEMPERATURE SELECTION 

R7412. Freeze protection setting is adjusted by changing the 
freeze protection plug-in resistor, R40 (see Fig. 8). The 
R7412 freeze protection is factory-set at 37 F [ 3  C]. 

To change the setting to 37  F [3 C], simply remove 
the freeze protection resistor and leave it open 
circuited. For a setting of 42  F [ 6  C], install a 110 
kilohm resistor using the resistor preparation indicated 
in Fig. 9: Use a 48.7 kilohm resistor to change the 
freeze protection setting to 47 F [8 C]. 

USE RESISTANCES 
BE LOW FOR 
ON OR OFF 

1 

CUT OFF 

L t  A 0  

0 
BEND 
LCAUS 7 

#.O,. 

r 

R7412F OVERTEMPERATURE SETTING 
SELECTION 

Overtemperature protection setting may be adjusted 
by changing the overtemperature protection resistors, 
OT1 (R41) and OT2 (R26) (see Fig. 8). The R7412 over- 
temperature limit is factory-set at  140 F [66 C]. 

To change the setting, refer to Table 2 to select the 
resistors needed. See Fig. 9 to prepare resistor for in- 

FIG. 9-PLUG-IN RESISTOR PREPARATION. Dl- stallation. Remove the old overtemperature resistors and 
MENSIONS I N  INCHES [MILLIMETRES I N  insert the correct resistor in the proper position. Use 118 
BRACKETS]. watt, 1 percent resistors, available locally. 



TABLE 2-OVERTEMPERATURE CONTROL 

FOR 
OVER- 

TEMPERA- 
TURE 

LIMIT OF: 
F I C  

CHANGE 
RESISTOR 
OT1 (R41) 

TO: 
(OHMS) 

CHANGE 
RESISTOR 
OT2 (R26) 

TO: 
(OHMS1 

ADJUSTING FUNCTIONS OF THE R7412F 
Refer to  Fig. 8 for the location of  the components 

which can be removed to  change the function of the 
R7412F. 

The R7412F can be modified to  provide freeze 
protection through the internal relay, the auxiliary relay, 
both the internal and the auxiliary relay, or neither. 
Diodes CR9 and C R l l  control these types of freeze 
protection. If both CR9 and C R l l  remain in the con- 
troller, the internal relay will be energized as well 
as the auxiliary relay. Removing CR9 disables the 
internal relay; clipping out C R l l  disables the auxiliary 
relay. When both CR9 and C R l l  are taken out, the 
freeze protection feature of the R7412F is completely 
disabled. 

175 
180 
185 
190 

Usually, .CR9 or C R l l  is removed to provide freeze 
protection which is operated by either the internal 
relay or the auxiliary relay, but not both. 

Also, the R7412F may be adjusted to give over- 
temperature protection through the internal relay, the 
auxiliary relay, both the internal and the auxiliary relay, 
or neither. Diodes CRlO and CR12 control these typesof 
overtemperature protection. If both CRlO and CR12 
remain in the controller, the internal relay will be de- 
energized and the auxiliary relay will be energized. 
Removing CRlO prevents the internal relay from locking 
out the pump during overtemperature; clipping out 
CR12 disables the auxiliary relay. If both CRlO and 
CR12 are clipped out, the overtemperature protection 
capabilities of the R7412F are completely disabled. 

Normally, CRlO or CR12 is clipped out to give over- 
temperature protection through the internal relay or , 

auxiliary relay, but not through both. 
In most cases the auxiliary relay is used for freeze 

protection or overtemperature protection, but not both. 
Therefore, C R l l  or CR12 is usually removed when 
mnrlifying the R7412F. 

To convert the R7412F to  models R7412A, B, C, Dl' 
or E use Table 3. 

20,000 
17,800 
15,800 
14,300 

79 
82 
0 5  
88 

R7412F TO: OUT: I IN: 

52,300 
78,700 

154,000 . 
Open 

TABLE 3-R7412F ADJUSTMENTS - ,.-.<. .+.,. ~ --.. ." 

, . OPERATION AND CHECKOUT 
L ' 

TO CONVERT I CLIP 

OPERATION 2. Remove jumper. Relay should drop out. 

.. . 

LEAVE 

The controller relay contacts make when the differen- Observe system operation for one automatic cycle. 
tial temperature is greater than the ON setting and Make certain that system comes on and turns off in 
breaks when the temperature difference is less than the response to the R7412 Differential Temperature Con-., 
OFF setting. troller. Check for proper operation of freeze and over- 

temperature protection and of controlled equipment . , 

such as circulators and valves. 

CHECKOUT Shorting out the high and common t eh ina l s  will 
Check control for proper operation as follows: simulate a freeze condition. 

1. Disconnect low temperature terminal, jumper low Shorting out the common and low terminals will 
i temperature and common terminal. Relay should pull in. simulate an overtemperature condition. 

- 



In addition to the differential temperature control, 
the R7412A can serve as a single function temperature 
controller such as a. high temperature limit or an 
Aquastat. The R7412A is adapted to  these functions by 
changing the ON and OFF resistors and the sensor 
connections.'When changing functions, use 1/8 watt, 1 
percent resistors, available locally. 
' 

Use the following procedures to  change the factory- 
set differential temperature controller to a single 
f u n c t i o n  t empera tu re  controller as indicated in 
Figs. 10 and 11. 

1.. Remove cover. Remove the OFF resistor and re- 
place with an 11,500 ohm resistor according to  resistor 
preparation shown in Fig. 9. 

2. To adjust the temperature differential, remove 
the ON resistor and select a resistor value according to  
Table 1. Install the selected resistor. 

3. To adjust the temperature' setpoint, select a 
resistor value according to  the graph in Fig. 12. 
Connect the selected setpoint resistor to  the low 
temperature and common terminals for make on 
temperature rise control (Fig. 10). Connect to high and 
common terminals for make on temperature fall. 

4. Wire the sensor to the high temperature and com- 
mon terminals for make on temperature rise; wire the 
sensor to  the low temperature and common terminals on 
temperature fall. 

5. Check the resistors for proper location and value.. 
Replace the cover. 

IGH TEMPERA 

I POWLR SUPPLY. PHOVIDE DISCONNECT MEANS AN0 OVERLOAD PROTEC. A TION AS HCQUIRED. 

2 FOR SENSOH CAULC HUNS OVER 100 FEET 130.5 n ~ l  NO. 14 WIRE AND 
GROUNDLD MErALLlC CONDUIT OR SHIELDEO CABLE ARE R;COM. 
MCNOED 7 0  MINIMIZE RADIO FREQUENCY PICKUP.GHOUND THE 
SHICLD AT TIIE CDNTHOL. 

SET POlNl liCSI5TOlt: SELCCT FROM FIG. 12. 

A TEMPERATURE DlFFCllENTlAL SCT POINT: SELECT FROM TABLE I. 

8.01. 

FIG. 10-SINGLE FUNCTION SET POINT CONTROL. 
CONTROL MAKES ON TEMPERATURE 
RISE TO SET POINT PLUS DIFFERENTIAL, 
BREAKS ON TEMPERATURE FALL TO SET 
POINT. 

FIG. 11-SINGLE FUNCTION SET POINT CONTROL. 
CONTROL MAKES ON TEMPERATURE 
FALL TO SET POINT MINUS DIFFEREN- , 

TIAL, BREAKS ON TEP?IPERATURE RISE 
TO SET POINT. 

I t H  TfMPEMA 

A ~CJ~fP,U~~E'f"l",13b9E DISCONNECT MEANS AND OVERLOAD PRO. 

2 FOR SENSOR CABLE RUNS OVER 100 FEET 130.6 m ) '  NO. I 4  WIRE AND A GROUNDED METALLlC CONDUIT 014 S~IIELOEDCA~LE ARE RECOM. 
MENDED TO MINIMIZE RADIO FRE~uENCV PICKUP. GROUND THE SHIELD 
AT THE CONTROL. 

SET POINT RESISTOR: SELECT FROM FIG. 12. 

A TEMPERATURE DIFFERENTIAL SET POINT: SELECT FROM TALlLE 1. ,..,. 

; 

-~~~ 

100 200 100 
1.461 1-18! 1181 1931 11191 

SENSOR TEMPEllATURE F l C l  1111 

A 

. . 
* 

FIG. 12-R7412A SINGLE FUNCTION TEMPERA- 
TURE SET POINT. CHOOSE A RESISTANCE 
ACCORDING TOTHE DESIRED SET POINT. 

HONEYWELL MINNEAPOLIS, MINN. 55408 INTERNATIONAL Sales Offices in al l  principal cities of the world. Manufacttiring in 
Australia, Canada, Finland, F~ance,  Germany, Japan, Mexico, Netherlands, Spain, Taiwan, United Kingdom, U.S.A. 

PRINTED IN U.S.A. 



THE T675 AND T678 TEMPERATURE CON- 
TROLLERS REGULATE THE TEMPERATURE 
OF AIR OR LIQUIDS IN DUCTS, PIPES, 
AND TANKS. TYPICAL USES INCLUDE 
CONTROL OF DAMPERS AND VALVES IN 
HEATING, COOLING, OR HEATING-COOL- 
ING SY S'l'EMS. 

0 T675A High Limit Controller makes a 
circuit on a rise in temperature. 

0 T675B Low Limit Controller makes a 
circuit on a decrease in temperature. 

C) T678A Low Limit Controller makes two 
independent circuits in sequence on a de- 
crease in temperature. 

Fast response models with adjustable dif- 
ferential available. 

0 Ambient temperature compensated. 

0 Setting knob on front. 

Sensing element may be mounted up to 
20 feet from controller case. 

E.S. 
REV. 11-75 

FORM 60-2200 -1 
RESIDENTIAL DIV. 



SPECIFICATIONS 
MODELS (also refer to Table I): 

T675A ,Temperature Controller - spdt switching 
to make o r  break a circuit on a temperature change; 
fast response models operate approximately seven 
times faster than standard models. 

T675B Low Limit Temperature Controller - 
breaks a circuit on a temperature fall; must be man- 
ually reset. 

T678A Temperature Controller-two spdt switches 
operate two independent circuits in sequence; fast 
response models operate approximately seven times 
faster than standard models. 

TABLE I 

a ~ v a i l a b l e  with fast response sensing element. 
b ~ 6 7 5 ~  scale i s  marked 30, 40, 50; set point i s  fac- 

tory set  and locked a t  37 F. 

SWITCII DIFFERENTIALS: 
T675A-fixed differential models-1 F (. 6 C); 

,adjustable models-3 to 10 F (1.7 to 5.6 C); 
fast response models-3.6 to 12 F (2 to 6.6 C). 

T675B-fixed 10 F (5.6 C). 
T678A-fixed 3 F per switch with adjustable inter- 

stage 3 to 10 F (1.7 to 5.6 C); 
models with 55 to 175 F scale-fixed 3.6 F (2 C) 
per switch with adjustable interstage 3.6 to 12 F 
(2 to 6.6 C). 

MODEL 
NO. 

T675A 

T675Bb 

T678A 

ELECTRICAL RATINGS: 
T675A adjustable models and T678A: 

RANGE 

0 to 100 Fa/-15 to 35 C 
55 to 175 Fa/ 15 to 75 C 
80 to 180 F / 30 to 80 C 

1 6 0 t o 2 6 0 F / 7 5 t o 1 2 5 C  
30 to 50 F 

0 to 100 Fa/-15 to 35 C 
55 to 175 Fa/ 15 to 75 C 
80 to 180 F / 30 to 80 C 

160 to 260 F / 75 to 125 C 

MAX' 
TEMP. 
125 F 
200 F 
200 F 
2 8 0 F  
125 F 
125 F 
200 F 
200 F 
280 F 

SWITCHING 

Spdt 
. 

spst . 

two spdt 

T675A nonadjustable models, 125 va at 120/208/ 
240v ac. 

T675B 125 va at 240v ac pilot duty. 

MAXIMUM AMBIENT OPERATING TEMPERATURE: 
125 F. - 

240v ac . 
5. I 

30. 6 
Full Load 
Locked Rotor 

NOTE: The maximum recommended ambient for the 
T675B, when used for freeze-up protection, i s  
100 F. Anambient of 125 F lowers the switchbreak 
point about 1.5 F. 

120 v ac 
8.0 

48.0 

BULB SIZE: 1/2 x 4-3/16 inches for 0 to 100 F 
models; 1/2 x 3-9/16 inches for other scale ranges. 

MAXIMUM BULB PRESSURE: 50 psig direct. immer- 
'sion. 

CAPILLARY LENGTH AND MATERIAL: 

, T675A, T678A standard response models-5 o r  20 
foot copper, o r  20 foot Monel o r  stainless steel. 

T675A, T678A fast response models-5 foot copper 
with the sensing portion of element 1-1/2 inch dia. x 
5 inches long (coiled 1/8 inch tubing). The coil may 
be stretched to approximately 10 inches. 

T675B-10 foot copper. 

CAPILLARY HOLDER: Honeywell part 131524A in- 
cluded with all  fast response models. ( a n  tinusd on pap8 31 

r 

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

ORDER FROM- SPECIFY- 
1. MODEL NUMBER. 1. YOUR USUAL SOURCE, OR 
2. SCALE RANGE. . .  . 2. HONEYWELL 
3. STANDARD OR FAST RESPONSE MODEL. 1885 DOUGLAS DRIVE, NORTH 
4. CAPILLARY LENGTH AND MATERIAL. MINNEAPOLIS, MINNESOTA 55422 
5. FIXED OR ADJUSTABLE DIFFERENTIAL ON T675A. (IN CANADA-HONEYWELL CONTROLS LIMITED . 
6. ACCESSORIES, IF DESIRED. - .  . . .  q 740 ELLESMERE ROAD . . 

. . . . . . . ' SCARBOROUGH, ONTARIO) .. . . . . . .: . :  . . '  . . :  ' . . . . 



b 
CAUTION 

1. Disconnect power eupply before making wiring colu~ectiong to prevent electrical shock and equipment .. . . damage. . . .: . .. . . 
. . . . . . 

2. Installer muet be  a trained, experienced 'serviceman. ' . 
' 

3. Alwaye conduct a thorough checkout when installation i s  complete. . . 

LOCATION AND MOUNTING 
The controller may be installed in any convenient 

position. Be sure  to consider the length of the cap- 
illary before mounting controller. 

Install the sensing element where it i s  expoeed to 
the average temperature of the controlled medium. 
T675A fast response models must use the capillary 
holder furnished with the device. The sensing bulb WELL SPUD 

DIMENSIONS: See Fig. 1. 

LISTING BODIES: Listed by Underwriters' Labora- 
tories, Inc. 

ACCESSORIES: 

1. Separable immersion wells; short necked, 1/2 
inch NPT, copper-order 112622AA. For additional in- 
formation on immersion wells see Honeywell Tradeline 
Catalog. 

2. Pressure fitting rated a t  50 psi water o r  15 psi 
air-order 7617ABY. For additional information on 
pressure fittings see  Honeywell Tradeline Catalog. 

3. Duct bulb holder 311266; also refer to Honeywell 
Tradeline Catalog. 

4. T-strap 105900 for strapping the bulb to a pipe. 

5. Bag assembly 7617ABZ with bracket for mount- 
ing the controller to fan coil units. 

6. Calibration wrench 801534. 

7. Bag assembly 7640HY with standoff bracket for 
mounting the controller to an insulated duct. 

- - -  - -  

of standard models should be held in placewith a bulb 
holder, immersion well, or Pressure fittings. '(See jlG. J-IMMERSIUN WELL FOR SEN 
Figs. 2-4.) Sharp bends o r  kinks in the capillary ING BULB. 
tubine: affect the efficiency of the controller and must 

1306 

F16. 1-DIMENSIONS (IN INCHES) Or  TG75 AND T678 CON- 

be a;oided. Excess capillary should be carefully 
coiled and left directly beneath the controller. 

8. Q615A weatherproof enclosure. TROLLERS. 
b 

NOTE: When pressure fittings a re  used in areas  of 
vibration such a s  pipe lines, the bulb must be ade- 
quately supported. 

BOILER P L U G  

SLOTTED W A S H E R S  

FIG. 4-COMPRESSION FllTlNG FOR PRESSURE TIGHT 
FIG. 2-BULB HOLDER FOR MOUNTING SENSING ELEMENT. MOUNTING OF SENSING ELEMENT. 



WIRING 

All wiring must comply with local electrical codes 
and ordinances. 

CAUTION . . 
D i s c o ~ e c t  the power supply before proceeding 
with wiring. 

Two knockouts for 1/2 inch conduit a r e  provided, 
one at top and one at bottom of case. Follow the 
wiring instructions furnished with the heatingor cool- 
ing system. Fig. 5 shows the switching action. 

r 

F A L L  F A L L  

COM I 

ON TEMPERATURE RISE, SWITCH ON NIGHT PROVIDES FIRST STEP 
SWITCHING: SWITCH ON L E F T  PROVIDES SECOND STEP SWITCHING. 

FIG. 5-T678A SWITCHING ACTION. T675A IS SIMILAR BUT 
HAS ONLY ONE SPDT SWITCH. T675B HAS ONE SPST 
SWITCH. 

T675A 
As the temperature of the controlled medium falls 

below the se t  point, less  differential, the T675A 
switches to make terminals R to B and energize a 
normally closed solenoid valve to provide heat. In 
cooling applications, the T675A makes terminal R to 
W as the temperature r ises  above the se t  point and 
energizes cooling equipment. Ng. 7 shows the 
operation of the T675A. 

I rTERMINAL SCREWS I31 I 

141s L T d 7 S A  DIFFERENTIAL ADJUSTMENT I 
FIG. 6-INTERNAL VIEW OF T675A SHOWING THE SWITCH 

DIFFERENTIAL ADJUSTMENT WHEEL (APPLICABLE 
MODELS). 

ADJUSTABLE 3.10 F 

4 TO 12 F ON 55 TO I75 F 

FREEZE-UP PROTECTION 
When using the T675A (auto-re~'~cling) for freeze- 

up protection, therecommended set  point i s  38 F plus 
the switch differential. 

example: SET POINT 38 F, plus 1 F (fixed differen- 
tial model) equals an actual.set point of 39 F. 

example: SET POINT 38 F, plus 3 F (adjustable dif- 
ferential model) equals an actual set  p i n t  
of 41  F. 

This ensures adequate safety factor for freeze-up 
protection. 

NOTE: The T675B i s  a manual reset  device and i s  
specifically designed for freeze-up protection. 

76758 

Used a s  a low limit controller, the T675B interrupts 
the operation of equipment if the temperature of the 
controlled medium falls below a predetermined limit. 
The device i s  reset manually d t e r  a r i se  in tempera- 
ture of approximately 10 F. The operation of T675B 
i s  shown graphically in Fig. 8. 

MANUALLY RESET 
TOMAKE CONTACTS 

BUT SET AND = 
LOCKEDAT - 

MEDIUM MUST DRIFT UPWARDS THROUGH 
RESET DIFFERENTIAL BEFORE SWITCH 
CAN BE MANUALLY RESET. 

. . 1417  

FIG. 7-DIFFERENTIAL ADJUSTMENT RANGE OF T675A. FIG. 8-DIFFERENTIAL ADJUSTMENT RANGE OF T675B. 



When the temperature at the sensing bulb r i ses  
above the setting of the controller, the switch on the 
right colnpletes a circuit between the R-W terminals 
of that switch. Should the temperature continue to 
r i se  through the preselected interstage differential of 
the controller, the switch on the left will complete its 
R-W circuit. 

Conversely, on a temperature fall the switch on the 
left provides first  step switching. If the temperature 
continues to fall, the switchon the right completes i ts  
R-B circuit to provide sequencing of equipment. 

EachT678 has a between-switch differential adjust- 
ment. Make this adjustment by inserting a narrow 
screwdriver into the rectangular hole in the chassis 
(See Fig. 9) and pushing the s t a r  wheel. At i ts  maxi- 
mum position, interstage differential i s  10 F. At 
minimum position differential is 3 F. Adjust until 
satisfactory operation i s  achieved. 

The T678A Temperature Controller lnay be adjusted 
to give an interstage differential of three to ten degrees 
above the se t  point. The se t  point adjustment dial 
determines the temperature at which the right switch 
operates. The operation of the left switch i s  adjust- 
able from three to ten degrees above that point of 
operation. An illustration depicting the operation of 
the T678A i s  shown in Fig. 10. 

I 

LEFT  SWITCH 

RIGHT SWITCH 

7678 BETWEEN SWITCH 
DIFFERENTIAL ADJUSTMENT 1418 

FIG. 9-INTERNAL VIEW OF T678A SHOWING THE BETWEEN 
SWITCH DIFFERENTIAL ADJUSTMENT. . FIG. 10-DIFFERENTIAL ADJUSTMENT RANGE OF T678A. 

All controllers a r e  carefuliy tested and calibrated . ture at the bulb. Rotate the dial counterclockwise 
at the factory under controlled conditions. If the con- from the to,p of the scale, simulating a. temper - 
troller  i s  not operating at a temperature correspond- ature rise, until the R-W switch contacts make. Note 
ing to the scale setting and differential setting, check the dial reading. If it differs from the set  point,'cal- 
to see  that the bulb senses theaverage temperatureof ibrate the dial a.s follows: 

b 

R-W MAKES 

the medium controlled. If the temperature of the con- 1. Determine the number of degrees difference trolled medium i s  changingrapidly thedifferential will between the set point and the point at which the con- appear wider than i ts  setting,. 
' 

tacts make. 

-- ------ --- --- - - ----f R-8 BREAKS 

LEFT  SWITCH SWITCH DIFF. 

I ---J--EB*SL-- ---- 
R-W BREAKS . 

For calibration, an accurate temperature reading 2. Remove the did and slip the fingers of the of the controlled medium must be taken. Place an ac- calibration wrench into the slots of the dial. Rotate curate thermometer near the bulb of the controller, the did until the fingers of the wrench drop into the o r  refer to a thermometer that has been installed a s  slots of the calibration nut under the dial. the ' part of'the system. If the bulb of the controller i s  in- dial indication at this point. nrn the dial and the stalled in an inaccessible area, o r  if the controlled calibration nut upor down scale the number of degrees 
medium is it be removed and placed that the set  point differs from the point a t  whicl1 
in a controlled bath for accurate calibration. contacts make (determined in step I). For example. 

- - - 

move dial from 45 to 65 degrees f o r  a 20 degree 
change in calibration. 

INTERSTAGE 
A x F F E R E N T I A L  

3.10 F 

SET POINT R-W MAKES 

ADJUSTMENT R.0 BREAKS t 
RIGHT SWITCH SWITCH DIFF. 

---L-RSiMc,xEI--L--- 
R-W BREAKS 

NOTE: 
SWITCHES HAVE NOMINAL DIFFERENTIAL OF 3 F .  
R.W CONTACTS OF RIGHT SWITCH MAKE AT SET 
POINT ON A TEMPERATURE RISE. 

SWITCH AND THE R.W MAKE OF THE LEFT SWITCH. 

1410 

- 
T675A 3. Check the calibration adjustment by moving the 

These controllers are  calibrated so  that the dial dial up and down the scalewhile watching the contacts 
setting i s  the point at which the R-W switch contacts make and break. If dial i s  still out of calibration, 
make on a temperature rise.'Measure the tempera- repeat calibration procedure. 



. , 
These controllers a re  calibrated so that the dial 

setting i s  the point at which the switch contacts break 
on a temperature fall .  Measure the temperature at 

. the bulb. Rotate the dial clockwise 0 from the 
bottom of the scale to simulate a temperature fall un- 
til the switch contacts break. Note the dial reading. 

If it differs from the set point, follow the calibra- 
tion procedure outlined for the T675A. 

" b 
These controllers a re  calibrated so that the non- 

, . 
adjustable (right hand) switch makes on a temperature 

rise and the adjustable (left hand) switch makes 3 to 
10 F higher. The point at which the nonadjustable 
switch makes represents the dial setting. Rotate the 
dial reading. Continue rotating the dial until the left 
hand switch makes. The difference between the two 
readings i s  the interstage differential. The left hand 
switch must make at a lower reading than the right 
hand switch. Adjust the differential if necessary. 
Changing the differential may change the calibration. 

Measure the temperature at the bulb. Rotate the 
dial counterclockwise from the top of the scale 
to simulate a temperature rise until the contacts of 
the left hand switch make. Note the reading. 

If it differs from the set point, follow theprocedure 
outlined for the T675A. 

Check the operation of the controller by raising and of the air or  liquid being controlled. Make sure that 
lowering the set point through the temperature range controlled equipment operates as  intended. 

. HONEYWELL MINNEAPOLIS. MINN. 66408 INTERNATIONAL Sdn Onla  In dl plnclpr clcln of ch. ruodd. Manufrturlng In Amtmlb. a n d . .  Fldmd. F-. C.muny. J-n, 
' 

MInlco, Nath.rlmL. Spin. Taiwan. Unlled Kinpdorn. U.S.A. 



T991A Proportional Temperature Controllers 
provide modulating control of water or air tem- 
peratures in ducts, tanks, and similar applications. 
Standard models have asensing bulb and capillary; 
fast response models have a coiled sensing 
element that operates at least four times faster 
than standard controllers, depending upon oper- 
ating conditions. 

0 All models compensate for effects of ambient 
temperature on the case and tubing.. 

0 Controls temperature of air or liquids. 

0 Sensing element capillary tubing allows remote 
mounting of sensing element. 

0 Set point may be read and adjusted through , 

cover. 

0 Throttlingdial inside case adjusts proportioning 
range. 
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MODELS: T991A Temperature Controller-standard 
o r  fast response. 

ELECTRICAL RATING: 24 to 30v ac. 

POTENTIOMETER RESISTANCE: 135 ohms (280 ohms 
available a s  option on model with55 to 175 Frange). 

TEMPERATURE RANGES AND LIMITS: 

IMaximum AmbientlMaximum Operating 

.Range ITemperaturefor I Temperaturefor 

Controller 

0 to 100 F 

55 to 175 Fa 200 F 

80 to 180 F 200 F 

a~vai lable  in 20 ft  x 7/64 0. D. averaging element 
(copper)-senses temperature along length of element. 

PROPORTIONING RANGE: Adjustable from approxi- 
mately 3 to 30 degrees F (1.7 to 17 degrees C); set  
point i s  always the center point of prnpnrtioning 
range. 

BULB PRESSURE RATING: 50 psi maximum for dl- 
rect  immersion. 

CAPILLARY LENGTH AND MATERIAL (5164 inch 
0. D. 1: 
Copper: 5, 10, 20, o r  24 feet. 
Stainless steel: 20 feet. 

MOUNTING MEANS: Three holes in back of case for 
furnished screws. 

DIMENSIONS: See Fig. 1. 

FINISH: Gray. 

KNOCKOUT FOR I /?- INCH 

I349 

I 5  T O  75 C RANGE. 

L I 

FIG. 1-APPROXIMATE DIMENSIONS IN INCHES. 

ACCESSORIES: 
1. Separable immersion wells, to be screwed into 

tankorboiler: 112622A.A-1/2 inch NPT, o r  112630M 
-3/4 inch NPT. 

2. Pressure fitting 76 17ABY- 1/2 inch NPT, rated 
a t  50 psi water o r  15 psi a i r  pressure. 

3. Duct Bulb Holder 10'73244. 
Duct Cuil Holder 131524A. 

4. T-Strap 105900 for strapping bulb to a pipe. 
5. Bracket assembly 7640HY (a standoff bracket 

for mounting T991A to insulated duct). 
6. Assembly 7640HX for mounting T991A with 

averaging element when access into duct i s .  not 
available. 

7. Calibration wrench 801534. 
8. Weatherproof 'enclosure Q615A. 

OPTIONAL SPECIFICATIONS: 
1. 280 ohm potentiometer on 55 to 175 F model. 
2. Averaging element available on 55 to 175 F model 

o r  15 to 75 C model. 
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CAUTION: ~ i s c o m e c t  power supply. 
Installation should be made only by a qualified 

serviceman. Follow instructions of system manu- 
facturer, if available. 

LOCATION 
The T991A may be mounted in any convenient posi- 

tion on a flat surface where the ambient temperature 
does not .exceed 125 F. When mounting on a hot o r  
cold surface, mount the case on a wood board o r  other 
insulating material. The capillary tube.provides for 
remote mounting.' . 

MOUNTING 
On replacement applications, mount the T991A in 

place of old control if requirements under LOCATION 
above, a r e  met. Mount case according to instruc - 
tions below. Use old sensing bulb hole, bulb holder, 
immersion well, o r  compression fitting if these a re  
suitable; otherwise, follow the instructions below for 
new applications. 

MOUNT THE CONTRDLLER CASE: 
1. Remove cover. Using the case a s  a tem~late, 

mark three screw hole locations on mounting surface, 
Ll~erl pu~lch u r  dri l l  holes. 

2. FastenT99lAsecurely to mounting surface with 
the furnished mounting screws. 

TO INSTALL SENSING BULB IN AIR DUCT: 
Locate the sensing bulb where duct a i r  of average 

temperature can circulate freely around it. Avoid 
mounting the bulb close to hot pipes, cooling coils, 
and other places where air  temperatures a re  not 
representative. 

To support the bulb in the duct, use bulb holder 
accessory (see Fig. 2). 

1 I 
FIG. 2-BULB HOLDER. 

. 1. Drill a 3/4 inch hole in the duct wall to admit 
the sensing bulb and holder. 

2. Using the holder a s  a template, mark and dril l  
holes for bulb holder mounting screws. 
I 1 

I 
FIG. 3-SHORTENING THE BULB HOLDER. 

3. Break off bulb holder to desired length, a s  
shown in Fig. 3. NOTE: Holder should be long 
enough to hold sensing bulb in freely circulating air, 
away from duct wall. Neatly coil any excess capillary 
tubing a t  controller case o r  at bulb holder. 

I CAPILLARY 1 

UNDER BULB HOLDER. AS SHOW 

I 80.7 J 
FIG. 4-INSERTING CAPILLARY TUBING IN  HOLDER. 

4.  Place capillary tubing in bulb holder c h a ~ e l ,  
and pinch top edges of holder together a t  each seg- 
ment, a s  shown in F I ~ .  4. 

SCREW H O L E S  IN 

FIG. 5-INSERTION INTO DUCT. 

5. Insert bulb and holder into controlled area  
through hole prepared in Step 1 (Fig. 5). 

1 I 
FIG. 6-FASTENING HOLDER TO DUCT WALL. 

6. Fasten bulb holder to duct wall with screws 
furnished, a s  shown in Fig. 6.' 

TO INSTALL A FAST RESPONSE MODEL: 
Use duct holder assembly for the sensing coil. 

Drill a 1-5/8 inch hole in the duct wall to receive the 
whole coil, and then use the mounting procedure for 
the standard model. WARNING: Do not stretch the 
coil more than eight inches on the holder. 



TO INSTALL SENSING BULB IN TANK OR BOILER: 
. . 

The bulb may be inserted directly into a tank o r  
boiler tapping by means of a pressure fitting (see 
ACCESSORIES), o r  the bulb may be inserted into an 
immersionwell that i s  screwed into the tank o r  boiler 
(see ACCESSORIES). 

To install pressure fitting: 
r 

BOILER P L U G  

S L O T T E D  WASHERS 
ASSEMBLE I N  PAIRS 

* 
FIG. 7-PRESSURE FIlTING ASSEMBLY. 

IMMERSION WELL 

C A P I L L A R Y  

A 

FIG. 8-IMMERSION WELL ASSEMBLY. 

To install immersion well: 
1. Drain system. Screw the well into properly 

sized and threaded boiler tapping o r  pipe fitting. 
2. Refill the system and check for leaks; 
3. Insert sensing bulb into well until it bottoms. 
4. Fit bulb retaining clamp over immersion well . 

flange and capillary tubing, and tighten screw, a s  
shown in Fig. 8. 

< 

Coil excess capillary tubing at T991A case. 

WIRING 
All wiring must comply with local codes. 
Two knockouts a r e  hrovided a t  top and bottom of 

case for 1/2 inch conduit. Follow any wiring instruc- 
tions furnished with heating o r  cooling system. In 

1. Drain system, and screw boiler plug into prop- replacement applications, make certain the T991A 
erly sized and threaded boiler o r  pipe tapping(l/2-14 i s  wired in the system to operate the same wayas old 
NPT). control. Fig. 9 shows typical wiring. 

2. Place packing nut on T991A capillary tube. 

3. Slide sensing bulb completely through boiler 
plug. 

- - I  

4. Place compositiondisc and the four slbtted brass  
waslzers on tubing in the order shown in Fig. '7. 

5. Slide the assembly into the boiler plug, and 
tighten the packing nut. 

34 V O L T  3.WIRE 
MOTOR. ~ A L V E .  R E L A Y  

I] I J S S  1 6. Refill the system and check for leaks. Neatly 
coil excess capillary tubing a t  T991A case. FIG. 9-TYPICAL HOOKUP. 

TEMPERATURE SETTING: Turn knob on front of RANGE ADJUSTMENT: The T991A may be adjusted 
case until pointer indicates desired se t  point temper- to vary the temperature range within which propor- 
ature. This i s  the center point of the proportional tional action is  desired. With cover off, turn adjust- 
range. ment wheel until pointer indicates desired range. 

SET POINT ADJUSTMENT KNOB 

PROPORTIONING RA 
ADJUSTMENT WHEEL 

C A 

Example: If the temperature of the controlled 
medium i s  to be maintained at 130 F, and propor- 
tional action from 125 F to 135 F (a range of 10 de- 
grees) i s  desired-turn the temperature set point 
indicator to 130 F and the proportional range adjust- 
ment wheel to 10. 

CHECKOUT 

After mounting and wiring have been completed, let 
the controlled equipment operate until system tem- 
perature stabilizes (from 1 to 3 hours). Observe the 
motor action to see if it stabilizes. If themotor shaft 
constantly moves back and forth, widen the T991A 
proportional range (about five degrees at a time) until 

FIG. 10-PROPORTIONING RANGE ADJUSTMENT. the system i s  stable. 

. . HONEYWELL( INTERNATIONAL L1.s O l l i w  it1 ull ~,rinc.i,ul cirirr J rhr v,rrld. 

5 :> ,\Id,ntllul 11,nto8 I # ,  At#,rrubd. ("nudu, Mwlu,dd. 1.runs.r. (;rrrnu,ay. lulw,a. 
M N Y N E A P O L I S  MINN 6 5 4 0 8  Mrrrnr. Nr~hcrlun~ls. Smitl. TUWII. (InYrJ Ctn#Jr,s~ U.S.A. 



.THE C773 IS A PLATINUM FILM SENSOR' 
WHICH HAS A POSITIVE TEMPERATURE 
COEFFICIENT. ON 'A RISE IN AMBIENT 
TEMPERATURE THE RESISTANCE OF 
THE SENSOR INCREASES. 

' w6cAKC[L'Im#,1'6-.-a 
0 C773A contains a single sensor for storage , G,=-L- 
tank or solar collector mounting. 

C773B contains a double sensor for storage 
tank or solar collector applications. 

0 C 7 7 X  contains a single sensor with a flat- 
tened end and mounting hole for easy solar 
collector installation. 

U C773D contains a double sensor with a 
flattened end and mounting hole for easy 

' solar collector installation. 

o Available with a medium or high'ambiont 
temperature range (specify when ordering). 

0 Immersion well and remote sensor wiring . 0 

compartment available separately. 

R.L. 
10-77 LO31 



SPECIFICATEIONS I 
IMPORTANT 

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

TRADELINE MODELS AVAILABLE: DIMENSIONS: See Figs. 2 and 3. 
C793A Temperature Sensor. Single sensor mounts in ACCESSORIES: 

storage tank using immersion well or on collector Immersion Well-for mounting sensor in storage 
with mounting clip. tank. See Table 1 and Fig. 1. 

C773B Temperature Sensor. Double sensor mounts Remote Sensor Wiring Compartment-for wiring 
in storage tank using immersion well or or! col- storage tank sensor, Part No. 1118923. 
lector with mounting clip. 

C79X Temperature Sensor. Single sensor has flat- 
tened end with mounting hole for collector 

) )u<? . .L $.hq installation. . 
C793D Temperature Sensor. Double sensor has 

. - - \ 

flattened end with mounting hole for collector 
L 

l r d  installation. . $  r LEADWIRE: 
C993A,C-two bldck 18 inch 1459.2 mm], No. 22, 

FP+ L NEC Class 1. 
kt ; .  C793B,D-two black, two white, 18 inch (459.2 

mm] , No. 22 stranded, NEC Class 1. 
TEMPERATURE RANGE: Minus 50 to plus 450 F FIG. 1-TANK SENSOR INSERTED IN IMMERSION 

[minus 46 to plus 232 C j . WELL. 

SENSOR 

IMMERSION 

INCLUDES TUBE CLAMP NO. 
l Z l 3 7 l  FOR 112OR 314NPT. D z n  

TABLE 1 -IMMERSION WELL TABLE 

IMMERSION INSULATION 
SELECT WELL MATERIAL AND 1 

ORDER NUMBER BELOW 2 LENGTH LENGTH 
in. mm in. mm COPPER STAINLESS STEEL 

112 NPT 314 N M  112 NPT 314 NPT 
3.318 85.7 1-112 38.1 121731A 1213718 121371E 121371 F 
3.318 85.7 1 -1 12 38.1 - 121371Ka - - 
3.318 85.7 3 76.2 1213711. 121371M - - 
3.318 85.7 4 101.6 122554Aa 122555Aa - - - 
5318 136.5 4 101.6 122554Ba 122555Ba - - 
6 152.4 1.114 31.8 1 12620BB - - - 

aHas plastic sleeve on.lnsertion well. c o n t i n u e d  on page 3 

r 
I 

. .  , , . . QWIDEWING;INFORMATIOM' 
WHEN PUPCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINE 
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR 
COMPLETE QRDERING NUMBER, OR SPECIFY- 

1. Order number. 
2. Accessories (immersion well remote sensor wiring compartment). 

I F  YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR 
PRODUCTS OR SERVICES, PLEASE WRITE OR PHONE: 

1. YOUR LOCAL HONEYWELL RESIDENTIAL DIVISION SALES OFFICE (CHECK WHITE PAGES OF PHONE DIRECTORY). 

2. RESIDENTIAL DIVISION CUSTOMER SERVICE 
HONEYWELL INC., 1885 DOUGLAS DRIVE NORTH 
MINNEAPOLIS, MINNESOTA 55422 (612) 642-7600 

(IN CANADA-HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO MIP 2 ~ 0 1  
INTERNATIONAL SALES AND SERVICE OFFICES I N  ALL  PRINCIPAL CITIES OF THE WORLD. 



18 IN. 1457.2 mml BLACK LEAOWIRES 

LI 4; ( IO I l  

I-'-- 2: 166.7) I 11 IN. I457.2 mml 
OLACK 

A- LEADWIRES 

I /  
- -==--a. 

"""I yc-+-s 
- A'" 

rI 
L i C  0 l -- L 19.51 I 

11 IN 1457.2 mml WIIITE LEADWIRESON CIIIB ONLY. 1 UIA 

Bass -1- 
I1 IN. I457 2 mml WHITE LEADWIRES IN TItE C713D ONLY. . 

.I" 

FIG. 2-C773A,B DIMENSIONS IN INCHES [MIL- FIG. 3-C773C,D DIMENSIONS IN INCHES [MIL- 
METRES IN BRACKETS]. METRES IN BRACKETS]. 

' 1. Installer must be trained and experiend. 
2. Disconnect power supply before connecting 

wiring to prevent electrical shock or equipment 
damage. 

3. Always conduct a thorough checkout as outlined 
in the instructions with the primary control 
when installation is complete. 

LOCATION 
FolIow the system manufacturer's recommendations 

for the best location of the sensor. Each sensor should 
be located so that it experiences the most useful tem- 
perature for proper system operation. 

MOUNTING SENSOR 
Mount C773A,B as a storage tank sensor using an 

immersion well as follows: 
1. Drain System fluid to  a point below the sensor 

fitting. 
2. .Screw the well into the threaded fitting. Use an 

approved pipe dope or Teflon tape to seal the threads. 
3. Refill system and check for leaks. 
4. Insert the sensor probe into the immersion well 

until it bottoms. See Fig. 1. 
5, Attach retainer clamp over groove on well spud. 

Fit wires in clamp groove and lightly tighten screw. Do 
not overtighten. 

Install C773A,B as a collector sensor using the mount- 
ing clip provided and No. 8 screw. Mount C773C,D as a 
collector sensor using the flattened end with mounting 
hole and a No. 8 or 10 screw. 

Temperatures in excess of 450 F 1232 C] will damage 
the sensor. Shield the sensor against possible overtem- 
perature conditions prior to system operation. Do not 
mount collector sensor to collector fluid channels. 

WIRING 

1. Shield the sensor against possible overtem- 
perature conditions prior to system operation. 

2. On unglazed collectors mount the sensor with 
leadwires down to  keep sensor from accumu- 
lating water. 

3. Wire additions t o  the leadwires must be capable 
of withstanding a temperature of 450 F [232 Cl . 

All wiring must comply with applicable codes and 
ordinances. The 0 7 3  can be used for numerous appli- 
cations in solar energy systems. Fig. 4 shows the sensors 
wired to an R7412 Differential Temperature Controller. 

f 

R74IZ DIFFERENTIAL 
C773 TEMPERATURE CONTROLLER 
STORAGE 
SENSOR 

I FOR SENSOR CABLE RUNS OVER I00 FEET I3O.I m1, N9. 14 WIRE 
GROUf4DED METALLIC CONDUIT OR TWO CONDUCTOR SltlELOED 
CABLE ARE RECOMMENDED TO MINIMIZE RADIO FREQUENCY PICKUP. 
GROUND THE SHIELD OH CONUUIY A1 YHE CONTROL. . * I S 1  

- 
FIG. 4-WIRING C773 TO R7412 DIFFERENTIAL 

TEMPERATURE CONTROLLER. 



, - 
the two black leadwires belong to one sensor and the d in t )  minimizes ksdble radio frequency signal mter- 
two white leadwires belong to  the other sensor. feren~e. 

If the amount of sensor cable used exceeds 100 feet Remote Sensor Wiring Compartment (Part No. 
130.5 m], use No. 14 wire and grounded metallic con- 1114923) is available for tank sensor wiring (see 
duit or two conductor shielded cable. Connect the shield Accessories). 
or conduit to ground at the controller. Grounded metallia 

h 

OPERATEOM AND CHECBCOUT - 

OPERATION 
The C773 is a platinum film sensor packaged in a cop- 

per capsule. The sensor has a positive temperature coef- 
ficient; on a rise in ambient temperature the resistance 
of the sensor increases (Fig. 5). 

CHECKOUT 
Make certain that each sensor i s  securely mounted. 

When observing the system in operation, check that the 
sensors are correctly located. Each. sensor should be 
located so that it experiences the most useful tempera- 
ture for proper system operation. 

To determine the temperature which the sensor is 
experiencing, use a. high resistance ohmmeter (20,000 
ohm/volt or greater) to measure the resistance of the 
sensor. This measurement may be converted to a tem- 
perature reading using Fig. 5. Check a variety of tempera- 
ture locations to insure that the sensor reading is pro- 
viding the most accurate temperature for proper system 
operation. n 

If the sensors are not providing correct temperature 
readings because of location, change the location and 
mount properly. 

I 1 

FIG. 5-CONVERTING SENSOR RESISTANCE INTO 
DEGREES F [Cl. 

HONEYWELL MINNEAPOLIS, MINN. 55408 INTEIINATIONAL Sales Offices in a11 principal cities of  the world. Manufacturing In 
Australid, Canada, Finland, France, Germany, Japan, Mexico, Netherlands, Spain, Taiwan, United Kingdom, U.S.A. 

PRINTED IN U.S.A. 
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LLLL I tiC11uiL 

TEMPERATURE S T - M ~  SC:;SOR 

MONITORIMG FOR \i~~'i'f R TC:.IP 

USE A MINIMlll OF 3 FEET 
OF GREENFIELD - 

TEnMlNATP IN HANDIBQX 

MOUNTED AWAY FROM 

INSERTION PIPE AT A POINT FREE 

LENTH ' FROM POSSIBLE CONDENSATION 

MODEL STOW3 
IMMERSION SENSOR 

Ii4L>ICA11'IO:I OF 15"L'1'1:2 TC>lPL;ItATURL; 

Precisiorl Iligti 1 : e s i s tancc  'I'hcrmistor i n  a brass 

and col~r~cr ilnnlcrsian w e l l  w i t h  g r e e n f i e l d  conrlcctor 

and 7 '  wire l e a d s .  

;lount: i n  pipe as s l~own o n  job  c o n t r o l  cl ingrams. For 

s m a l l u r  tlran 3 "  1oc;ltc at a tcc OL C ~ ~ O W .  

PreCon Corporat ion  - 946 Rayner S t . ,  Memphis ,Ttnn. 38114 

C-102 



I J I R I I I G :  Apply no v o l t a g e  t o  t h e  s e n s o r .  I f  l i n e  v o l t a g e  i s  a c c i d e n t a l l y  
a p p l i e d ,  r e p l a c e  t h e  u n i t  as i t s  accuracy  w i l l  have been 
des t royed .  T h i s  h igh  r e s i s t a n c e  e l e c t r o n i c  e lement  r e q u i r e s  
s o l d e r  o r  cr imp type  l i u t t  s p l i c e  connec t ions  f o r  r e l i a b l e  long  
term o p e r a t i o n .  Do n o t  make connec t ions  closer t h a n  3 '  t o  the 
sclrsing w e l l .  Connect ions  must bc made i n  a box mounted a s  f a r  
as p o s s i b l e  from c h i l l e d  water l i n e s .  Any condensa t ion  a t  t h e  
p o i n t  of  t h e  s p l i c e  nlsy cause  e r roneous  ( h i g h )  r ead ings .  

Wire S i z e  Maximum Run 

*18 3 0 0 0  Ft. 

*16 4 7 5 0  Ft. 

*14 7 5 5 0  Ft. 

CHART NP 1 

Char t  1 shows minimum wire s i z e  f o r  t h e  r u n  back t o  t h e  indicatinc:  
meter.  USE S!liiLLYST S I Z E  STLlhllDYU WIRE PLI(M1'I"l'ED BY THE CIIART. 
Wiring is c l a s s  11. 

.r E 
Sensor w i r i n g  can  be run  i n  the same c o n d u i t  as  o t h e r  low power 

FJ: . , r(( -+.- .. -, ,.. c o n t r o l  w i r ing .  U o  n o t  run  s e n s o r  w i r i n g  w i t 1 1  power w i r ing .  
,< - ,.. - 7qx=, , ~ - r - i - .  -5 q !-"por b8.' most a p p l i c a t i o n s  $18 2 conduc tor  r i p  c o r d  i s  i d e a l  f o r  

s e n s o r  w i r ing .  Hake f i e l d  connec t ions  a c c o r d i n g  to  t h e  job 
wi r ing  diagrams.  

ST-W3 SPECIFICATIONS 
L 

ILlIIGE: ........................ 3 0 O ~  to  2 4 5 O ~  

l~L'iXIWUI.1 SAFE TCI-IPERhTUl<li : . . , . . 30 oOE' 

ACCURACY: ..................... *.36l?O up t o  1 6 0 ~ ~  * . 5 2 ~ O  above lGO°F 

STAUILITY:* .................... T y p i c a l  f . 1 ~ ~ '  
Maximum * . ~ F O  

......... I~EFEHB:~CE RLSISTA~JCL : 1 4  . 7 8 ~  e 6 0 ° ~  

..................... WAIIRAIITY: F i v e  Years Aga ins t  D r i f t  o r  
F a i l u r e  

* uased on a scvcn  yeo r  s t u d y  by the Nat iona l  Bureau of  S tandards .  
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PHOTOVOLTAIC BVMNORAEBER 

STRIP CHART RECOWDEW 

RS 1009 1 
The RS1008 operates on the principle that the 

"short circuit" voltage output of the silicon cell is 
directly proportional to the radiant input. This 
principle permits construction of an inexpensive 
but accurate instrument to measure solar radiation. 

The RS1008 i s  temperature-compensated. The 
sealed space under the glass dome is connected to 
a rechargeable desiccant reservoir to ensure dry air 
conditions. The RS1008 may be conveniently 
mounted on a photographic-type tripod or on a 
standard 1/4-20 bolt. It may be leveled with the 
spring-loaded adjusting screws. 
Specifications: 
a) Instantaneous response 
b) Output approximately 100MV at 100 ~tul f t2-hr 

solar input 
c) Cosine response essentially identical to thermopile 

pyranometers 
d) Temperature compensated to maintain pyranometer 

within -2.2% at O'C (datum point = 30'~) and 
+0.896 at 60'C (datum point = 30 '~)  

e) Accuracy within 5% of daily integrated value of 
Class 1 instrumentation. 

) f) Calibration constant and instructions provided 
with each instrument 

g) Weight: Approximately 1 Ib. 
h) Sire: 5" diameter x 4" high 

The instrument is  designed to provide a historical I 
record of the output of the RSlOOO photovo taic I 

9 W/M , Langleys, or other engineering units. 
1 pyra ometer. The unit can becalibrated in Btu/ft -hr, 1 

i 
i 

The high output of the silicon cell pyranometer I 
permits direct connection to the recorder without 
an amplifier. Each recorder is calibrated individually 
with the pyranometer which accompanies it. 
Specifications: & 
a1 Writing speed: 1 strike12 seconds gg? s- 
b) Chart speed. inch/hr 
c) Duration of roll: 1 month 
d) Accuracy: k 4% of full scale 
e) Input power: 120 VAC 
f) Weight: Approximately 3 Ibs, 
g) Size: 5%" deep x 4%" high x 3%" wide 

A full set of wiring instructions and recorder 
operations is  provided with each unit. 

r- 

NOTE: The RS1008 (photovoltaic pyranometer) and f-4 - 

the RS1009 (strip chart recorder) can be purchased 
, ., 

either as a package nr s~parately. 
- 

I 

1 
I 

1 ' 11922 VALERIO STREET NO. HOLLYWOOD. CA. 11fi05 12131 9D2-6800 
' ' .  

- -- - 

































C ~ ~ X U C X ~  WlaC c m t a :  Th. collaetor  - p-3.4 for ~ 3 9 )  sh.11 be s tu td  vhar.oa the  so la r  insolarios 
a t  ~ o t l r t m s  o r c e d s  SO BTL' per rguu. foot per hour. ?&w is t o  run 30 miwtea adjustable d t e v  bein# 
& e q i a d  by thommpile pyra-a. .*:alrr V-1 8nd 1:-2 dl1 open t o  f i l l  T d  ?lo. L uh.0w.r c a p -  
a a t u r o  i n  Tank %. 1 is b e l w  100 dqrems I. 'h Tmk So. 1 i r  above 100 d q r e u  F., T-1 and 7-2 w i l l  
open t o  ch. w l d u t  tank. when t q e r & w e  of vacer frao c o l l u t o r s  exceeds 235 dagr-a 8 . .  valve .:-> . 
dl1 m0doL.t. to p u e  water t o  hut purge a i r  h a n d l i e  unit  t o  i y l n t a h  u aaxinnr of 3 5  d q r m  F. 3h.n 
~ ~ f s t d .  a i r  tep.nturi 4 below 31 d e s r a a  F.. pmp P-3A lo r  ?-38) u i l l  a c u t  and ton for  th i r ty  3inut.s 
.puy fou. hours. 'klve ':-6 and 1:7 w i l l  opes to flush and drain the collector  loop i n  caso of buildins 

/ 
p~lU f.tlure a f t e r  t . ~  s i n u t u  t h e d e l a y  f r a  cLP of pa  f a i l u r e  and with e i t k r  nn outdoor capor* 
tut. b o b  35 d.lr.o F. o r  w l u  in.olaeia SO mSO p u  s w e  foot p u  hour: Provide backup out- 
Qar tbmQstu. 

Space !hat* - RL.C P-1 u i l l  s t a r t  vhon- h i g h r t  tapmracorr  tank is nbwm 110 dogrses F. w.d outside 
sir tmpmrature is b e h  SO degrees P. Space themostatr ,  with ou-off-auto subhane -+ill cycle eac.1 .u 

' 

f a  t o  mUnrrln 62 d.gr.u f .  %t. tbg  t h e c a ~ ~ c a t a  for gas 'ili's r i l l  ie s e t  at =istnn of 50 d e g r a  F. 

Proens A 8 a t ~  - Ptoeua h a p  Y-2 wxll s t a r t  vhenrwr nny beat exchmgu relvm opens. Xhm bot t le  vanher 
c a a p u h . n c  'lo. 1 (or 4) is h e l w  Ili) l a g r c u  F. and the higt~est  temperature tsnk i s  a b e  130 d q r u s  8.. 
i t 8  h u t  exc!Ianger valve wi l l  open and t h e  Fvans :&tee 3mp o i l 1  operete u n t i l  the cmparc4mnt tempera- 
ture roach.. l25 degrees F. If eapartment taaperature drops b e l w  115 degr.r. 9. and the highest c a p  
mmture tank is bela,  160 degraes F.. the pan b r a e s  w i l l  be ener$iraJ lrnrll the cospartment r6nperacure 
t u b  118 degrees P. Bottle gasher Canpar tmt  Yo. 2 tor  31 - =hen temperature is helm 160 degrees 6. 
a d  t h  h i g b s t  temprecure rank l a  above 170 degrees I., i t s  hear e rc iangu  valve .rill open aed the 
~ V I P .  iiaater Pump w i l l  operate u n t i l  thm c q a r t x n t  t r ~ p e r a c ~ e  r s a f b  165 dagract '. :F cnnparrwr 
KwWatute  drops helou US degrees F. and the higkest tmperaturo cant  i r  190 degrees 9., the gas 
butwr  .wtll b. eacrg izd  unt i l  the cap .scwnt  cmaperrture reaeheo 158 da3rees F. 

COL- LXP ?RIXECZTGX. 'J'nen o?it*t2.e i r r  temperature 1% b e l o  .ST:, ::.,?atam pump P-3 (or ?-3A! 
maw ma valva ';-i i s  positidaei tor  full flwz m n d  atorage tank ':o. ? an.: into auction of s , j t ;a  p-. 
;alve ' - 2  I. positlmimd t o  f u l l  tlov Prom sank T-1. .\y return  car drops co j0%, vllve "-i d u L ~ r a s  
to  allow water from &auk ..o. 1 ro m i x  w i c i  J~CWII ea te r  to su in ta io  50- nLzFm temperature. hrriw iaa - - 

OUtmfdr a i r  .insolatLon &we 50 BTP/5q. PC.) t i b e  s ? a t s  roverts  t o  saq~luace a s  ,eacribaJ above. 

~ 9 0 . 4  A I 7 sc - yaw& 
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