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LEGAL NOTICE - - 

This  report was prepared a s  an account nf Government sponsored work. 

nor the Cammrssion, nor any person octlng on behnlf of the Commission. 
A. Makes any worrnnty or reoresentation, expressed or implied, wi th rospect  to the accuracy, 

completeness, or usefulness of the informatoon contanned In t h i s  report, or that the  use of 

any tnformotion, appurutus, method, or process disclosed in  th is  report may not infringe 

prtvotely owned r ights ,  or 

B. Arsvrnes ony Iiabrlit,es with respect to t h e  w e  of, or for domages resulting from the use of  
any mformotion, apparotus, methad, or process disclosed In th is report. 

As used tn the above, "person octing on behalf of  the Commission" includes ony employee or 

contractor of the Commission, of employee of such controctor, to the exfent t h d  such employee 

or contractor of the Commission, or employee o i  such contrnctor prepores, disseminates, or 

provides uccess to, any Information pursuant t o  h i s  employment OT contract wi th the Cornmassion, 

or h ls  employment wlth such contractor. 

Neither the United States, 
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1. DESCRIPTION 

1.1 General 

r? lhe Temperature Servo Dmand Drive Unit provide's a means of changing 
t h e  setp,oinL, a t  a f ixed r a t e ,  of a nuclear  r eac to r  rod coniI .ol le i  o r  
servo. 
adjus tab le  upper and lower l i m i t  switches.  

The m o d u l p  b a s i c a l l y  consi sts oP a motor-driven potentiometer with 

1 . 2  Construction 

The u n i t  i s  conta-ined i n  a single module 2.83 i n .  wide, b .72 i.n . 
high, and 1 l . g O  i n .  deep. It i s  a s tandard "2-imi-t" p.l.ug-in modu.le o f  
t h e  Modii1.a~ Reactor instrurnerltation s e r i e s  depic-Led on ORNL drawings 
Q-2600-1 through Q-2600-5. 

The output i s  displ-ayed on a front-panel. meter. 

1 .3  Appl5cati.on 

Since the  u n i t  i s  intend-ed for  use i n  t h e  Molten-Salt Reactor 
Experiment temperature servo, the panel  meter i s  ca l ib ra t ed  i n  "F from 
Jl00 t o  1300°F. However, this module may be used f o r  oiiher appl-ications 
by changing the  meter s ca l e  calibra-Lion. I f  t h e  ou'cput vol tage l e v e l  
requi res  changing ( typ i -ca l ly  0 t o  10 v ) ,  it w i l l  be necessary t o  change 
both the  i n t e r n a l  and ex te rna l  meter r e s i s t o r s .  

1.4 Speci f ica t ions  

1. Output vol tage rangz: o t o  +6.66 v .  

2 .  Output cur ren t :  1/3 ma i.n'io 50 kilohm load .  

3 .  Scale:  11.00 t o  13000~ 

4. Rate of change of output :  ad.justab1.e from 0 t o  3-1/3 v/min, or 
o t o  100°F/min. 

1 . 5  Applicable Drawings 

The following l i s t  gives the  drawing numbers (ORNL las t rumentat ion 
and Controls Divis ion drawiiig numbers) and s u b t i t l e s  f o r  t he  Temperature 
Servo Demand Drive Unit :  

1. Q-2628-1 Circui-t, e 

2 -  Q-2628-2 D e t a i l s .  



3. (4-2528-3 Metal9hoto Panel.  

c 

4. Q-2628-5 Assembly.. 

5. Q-2628-6 P a r t s  L i s t .  

The following l i s t  gives t h e  drawing numbers and sub'i i t les tor t he  
Plug-In Chassis System: 

1. Q-2600-1 Assembly. 

2 .  Q-2600-2 D e t a i l s .  

3. 62-2600-3 D e t a i l s .  

4 .  Q-2600-4 D e t  a i  Is . 
5. Q-2600-5 D e t a i l s .  

2. THEORY OF OPERATION 

2 . 1  General 

The Temperature Servo Demand Drive Unit cons i s t s  of a motor-drrven 
potentiometer with va r i ab le  speed adjustment. The span of t h e  poten t io-  
meter i s  fixed by ad jus tab le  upper and lower l i m i t  switches.  

2.2 C i r c u i t  Descr ipt ion 

The u n i t  has a 3-1/3 rpm, 27-v de motor which i s  geared (1:l) t o  a 
r o t a r y  l imit-switch assembly (F ig .  1). 
(1:l) t o  a I O - t u ~ n  potentiometer.  
d i r e c t l y  t o  a 5O-pa pa.nel meter whose range i s  f ixed  by r e s i s t o r s  R3 and 
R 5 .  I n  addi t ion ,  t he  output of t h e  potentiometer i s  connected from p i n  T 
OS t h e  module t o  the  servo.  An ex te rna l  meter can be supplied from pin  M; 
t h e  meter range and s e n s i t i v i t y  a r e  f ixed  by r e s i s t o r s  R1 and R2. Also 
contained i n  the  module i s  a 3O-rpm, 115-v ac motor with an ad jus t abe l  cam 
mounted on i t s  output s h a f t  which operates  a microswitch. 

The switch assembly i s  a l s o  geared 
The potentiometer output i s  coupled 

Figure 2 shows a t y p i c a l  i n s t a l l a t i o n  of a Temperature Servo Demand 
Drive Unit .  Any time contact  K1 i s  closed, the  de motor may be dr iven a t  
i t s  design speed (3-1,/3 rpm). 
motor, t h i s  corresponds t o  a 3-l/3 v/min r a t e  of change of t he  output;, o r  
lOO"F/min. 
t h e  de motor i s  exc i ted  only when t h e  cam-driven microswitch i s  closed.  
Therefore, S,he r a t e  of change of d.emar?d may be s e t  t o  very low values by 
proper adjustment of  t he  cam. 

Since t h e  potentiometer i s  1:l geared t o  the 

I f  slower rate of change i s  required,  K l  contact  i s  opened and 
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For the MSRE t h e  maxin-cixn r a t e  of change of demand (when Iu i s  c losed)  
i s  LOO"F/min; when drri.ven through t h e  microswitch, t he  ra te  i s  5"F/min. 

3 .  OPERATING TNSTRUC'TIONS 

3.1. I n s t a l l a t i o n  

The Temperatire Servo Demand Drive Unit i s  a module i n  t h e  ORNL Modular 
Reactor Instrumentat ion s e r i e s .  Like t h e  o ther  modules i n  t h i s  series, it 
has standayd connectors aria dimensions and has a p in-  and hole-code on t h e  
rear p l a t e  s o  that, the modu1.e wi.1-1.. not be i n s e r t e d  i n  a wrong l.ocat,ion i n  a 
drawer. 
i n s e r t i n g  tlie module f i rmly,  and t ighten<-ag t h e  thumb screw. The modiile 
may be plugged i n  with power on without damage. 

The module i s  i n s t a l l e d  by p lac ing  it i n  i t s  proper loca t ion ,  

3 .2  Operating Controls 

The panel  meter i s  cal.i.brated t o  ind.icat;e 'cemperature demand from 
T'nis corresponds t o  a vol tage output, of 0 t o  +6.66 v .  1.1.00 t o  1300°F. 

3.3 Connections 

A l l .  con.necl;ior.is a r e  made throiigh t h e  r e a r  couiec.Lr3r P23 when t h e  
modul.e i s  i n s e r t e d .  

4.1 General. 

This module i s  designed t o  opprate ront inuously with a minimum of 
maintenance and adjustment.  
t h e  Replaceable Pa r t s  L i s t ,  Sec t .  5,  may be replaced.  

Should a f a i l u r e  o c ~ i i c " ~  any p a r t  l i s t e d  i n  

)+ .2 Calihrat lon.  Procedures 

The?-e are 110 c a l i b r a t i o n  procedures unless it i s  des i red  t o  change 
t h e  r a t e  of change of demand, when the adjustment procedure given i n  
Sec t .  6"2 should be followed. 

5. REYLACEA13'm PARTS LEST 

A desc r ip t ion  and an OWL Stores  nixnber for all. replaceable  p a r t s  
are given i n  Table 1. 
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Table 1. Replaceable Parts L i s t  

Brt No. ORNL Stores  No. I k s c r i p t  ion 

Gear, s t a i n l e s s  s t e e l ,  60 t e e t h ,  48 p i t ch ,  
l/8 i n .  f ace  and bore,  1.25 P.D., PIC Design 
Cor- .  ca t a log  NO. ~61-60. 

Miniature s l i p  c lu tch  assembly, PIC Design 
Corp., ca ta log  No. R3-11. 

Gear, s t a i n l e s s  steel, 60 t e e t h ,  48 p i t ch ,  
1/8 i n .  face,  3/8 i n .  bore,  1.25 P.D., PIC 
Design Corp., ca t a log  No. a-60. 

06 -077 -2850 Timer, repea t  cycle ,  ad jus t ab le  cam, with l 
each spdt  p rec i s ion  snap switch, 60 cycle 
t iming motor., 1 rev per  week, Haydon Mfg. Co. , 
No. RE21. Replace e x i s t i n g  motor with 30 r p m  
motor below. Modify the  cam as shown i n  ORNL 
hstr. *pt. drawing NO. Q-2628-2, d e t a i l  7. 

Motor, heavy duty,  Haydon series MP-10, (30 
oz-in.  torque a t  1 rpm) 30 rpm, 120 v, 60 
cycles ,  clockwise ro t a t ion ,  No. 5186 s h a f t ,  
must operate  i n  55OC at& i en t  temperature.  

M l  

136 

R2 

RS 

Rl 

R3 

06 -050-1835 Neter, 0-50 pa de, 1175 ohm c o i l ,  accuracy 
5 2 %  f u l l  s ca l e ,  Weston No. 206-5601101 , mark 
s c a l e  pe r  ORNL I n s t r .  Dept. drawing No. 
Q-2628 -7. 

Res is tor ,  130 ohms, k?$, 1 w) A-B. 

Res is tor ,  TO kilohms, &l$, l / 2  w, Stemag, 
type SUK. 

06-932-0175 

06 -932 -0199 Resistor,  200 kilolimms, *I$, 1/2 w, Stemag, 
tme SLAK.l 

Resis tor ,  250 kilohms, kl$, 1/2 w, Stemag, 
type SLAK.]- 

06 -932 -0205 

06 -932 -02 51 Resis tor ,  1 megohm, a$, 1/2 w, Stemag, type 
SUK. 1 

Direct  cur ren t  motor, type SS, with p lane tary  
gear  reducer,  Globe Indus t r ies ,  Inc. ,  part No, 
43AA.51-5, 27 v, i n t e g r a l  gear reduces, 1853-to-1 
reducer,  ba l l -bea r ing  output  s h a f t ,  1-3/8 i n .  
diam by 3-1/8 i n .  long. C/W noise f i l t e r ,  
Globe, No . 40 - S-2 52. 
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Table 1 (contiriued) 
__I..--. ~- ~~~ 

De s c_ r i p t  ion -- Fart  No, ORCTL, Stores  No. 

Miniature adjus4;able l i m i t  switch and s top ,  
0 t o  25 revolu t ions ,  Precis ion bkchanfsms C o q ~ . ,  
model LS-302 I 

Potentiometr r, 500 olims, 10- turn,  t3$ r e s i s t ance  
to le rance ,  +o.25% l i n e a r i t y  to le rance ,  servo 
mount w i t h  b a l l  bear ings ,  Helipot,  model 7223. 

' A l l  carbon f i l m  r e s i s t o r s  , "Stemag, I '  a r e  double high-temperature 
varnish impregnated. Vendor: 13. E, P r i e s t e r  Corp . , Scarsdale,  N.  Y. 

6. ACCEPTANCE TEST PEOCEDUIIES 

6 . 1  T e s t  Equipment 

T!!e fol.lowing t e s t  equipment i s  required : 

1. One power supply, 32 v de, 1 amp. 

2. One power supply, 1.0 v de, 5 m a .  

3. T r i p l e t t  Metes (model 630), o r  equal -  

6.2 Adjustment Procedure 

The adjustment procedure i s  as fol lows:  

1. Mechanically zero t h e  f r o n t  panel  meter. 

2 .  liemove the  gear from t h e  r o t a r y  l imit-switch assembly. Pos i t ion  
the potentiouieter shaf t  u n t i l  t h e  r e s i s t a n c e  between p i n  T and N i.s zero.  
Pos i t ion  the  r o t a r y  l imit-switch s h a f t  u n t i l  t h e  lower l i m i t  switch (pins 
B and F )  jus- t  opens. 
wise and counterclockwise d i r ec t ions  are viewed from t h e  ad j u s t k g  screw 
end of tile l imit-switch assembly. It should be no-bed t h a t  range adjustment 
a f f e c t s  t h e  clockwise shaft I . i m i t  o n l y . )  Replace tile gear  on the r o t a r y  
limit-swj-tch assembly. 

(In the  fol lowing range adjustment procedure, clock- 
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3. Loosen t h e  lock nut a t  t h e  end of t he  u n i t  just enough to allow 
r o t a t i o n  of t h e  ad jus t ing  screw. 
far as it w i l l  go; t h e  unit i s  now s e t  f o r  zero sha f t  r o t a t i o n .  no ta t e  t h e  
ad jus t ing  screw counterclockwise f o r  6-2/3 t u r n s .  
p l ace .  The u n i t  should now be adjusted t o  l i m i t  t h e  t r a v e l  of t h e  potent io-  
meter t o  6-2/3 t u rns ,  or a f 'u l l -scale  output of 6.66 v .  To check t h i s  
ca l ib ra t ion ,  apply +10 v t o  p in  X w i t h  r e tu rn  on p in  N .  The voltage 
measured from p in  T t o  p in  N should be zero.  Kotate t h e  gear on t h e  motor 
clockwise ( a s  viewed from t h e  s h a f t  end) u n t i l  t h e  upper l i m i t  opens (pins  
U and V ) .  
t h e  r o t a t i n g  l i m i t  switch.  

riotate t h e  ad jus t ing  screw c l o c b i s e  as 

Tighten t h e  lock nut in 

The vol tage  should now measure 6.66 v .  If it does not,  r ead jus t  

4. Adjust t h e  cam on the  ac motor u n t i l  t h e  microswitch i s  dropped 
out f o r  approximately 18" per  revolu t ion .  

5 .  Connect t h e  l i m i t  switches and tine microswitch i n  s e r i e s  with t h e  
dc motor, with the  microswitch closed.  If necessary, r o t a t e  t h e  motor gear 
by hand u n t i l  both l i m i t  switches are closed.  Apply 32 v t o  t h i s  s e r i e s  
arrangement and measure t h e  r a t e  of change of output vol tage.  The output 
should change 3.33 v/min; it should take  2 min t o  d r ive  f u l l  scale ( this  
r a t e  may be changed by changing r e s i s t o r  R 6 ) .  

6. To measure t h e  slow r a t e  of change, apply SS5 v ac t o  p ins  K and J 
so t h a t  t h e  dc motor dr ives  only when t h e  microswitch i s  dropped ou t .  The 
r a t e  of change of t h e  output should now be 0.1@ v/min. 
u n t i l  thls r a t e  is achieved. 

Readjust t h e  cam 
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