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Purpose 

This note describes how t o  use the f l ipping ta rge ts  located i n  the AGS 

r ing  a t  5-5, D-15 and J-19. 

must  be used and an AGAST panel must be used. 

To use these ta rge ts ,  a program ca l led  TGT i n  R-R 

The ta rge ts  can be used t o  

shave the beam or t o  measure the beam s ize .  

0 
Authors 

I. R-R TGT - R. Thern 

2.  Target motors and controls  - E .  G i l l ,  S. Naase, J. Gabusi 

Target Locations 

A t  present there  a re  two horizontal  locations and one v e r t i c a l .  The 

horizontal  t a rge ts  cut i n t o  the beam horizontal ly  and the v e r t i c a l  t a r g e t s ,  

v e r t i c a l l y .  The horizontals  are  located a t  5-5 (Beta max) and D-15 (Beta 

m i d ,  and the v e r t i c a l  a t  J-19 (Beta max). 

Description of Geometry 

Figure 1 shows a block diagram of the system. A f l i p  motor i s  used t o  

f l i p  a t a r g e t  90" from one l i m i t  posi t ion t o  another l i m i t .  

magnitude and d i rec t ion  determine when the motor f l i p s  the ta rge t  up into the 

beam or when the ta rge t  i s  fl ipped down. 

The motor current 

Figure 2 shows the geometry of the D-15 ta rge t .  Figure 2 shows only one 

t a r g e t  a t  D-15, t h e  D-15HO or  D-15 horizontal  outer ta rge t .  Figure 3 shows 

t h a t  two t a r g e t s  are located on the same t ransversal  mechanism--the D-15HO and 

D-15HI. Hardware prevents both t a r g e t s  from being up a t  the same time. 
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The f l i p  t a r g e t  motor i s  c o n t r o l l e d  wi th  t h e  R-R TGT program. The t a r g e t  

t r a n s v e r s a l  motor i s  con t ro l l ed  wi th  AGAST. 

RTD15. For 5-5 and J-19, t h e  beam ax i s  i s  8. Sending 8 t o  AGAST t o  RTD15 

moves t h e  t r a n s v e r s a l  mechanism u n t i l  x =  Ib. 
RTD15 and RTJ85  move t o  t h e  r i g h t  o r  t o  the  ou t s ide  of t he  r i n g .  

2300, t h e  t a r g e t  moves t o  the  i n s i d e  of t he  r i n g  and may i n t e r c e p t  a l l  of t h e  

beam i f  f l i pped  up. For x =  + 2300, t h e  v e r t i c a l  t a r g e t  t r a n s v e r s a l  motor 

moves t h e  mechanism down below t h e  cen te r  l i n e .  A nega t ive  x moves the  mechan- 

i s m  above t h e  c e n t e r  l i n e .  The AGAST readback i s  approximately (+ 20%) of x i n  

m i l s .  A program TARCAL i s  a v a i l a b l e  t o  convert  AGAST readbacks t o  t h e  t r u e  

For D-15,  t h e  t r a n s v e r s a l  motor i s  

Nominally f o r  x = + 2300, t h e  

For x = - 

d i s t a n c e  x. 

f u t u r e .  

This  c a l i b r a t i o n  d a t a  w i l l  be added t o  t h e  TGT program i n  t h e  

F igure  3 shows t h a t  x i s  the  s a m e  f o r  both t h e  HO and H I  t a r g e t s .  The 

t a r g e t s  are d isp laced  about one inch i n  t h e  beam d i r e c t i o n  so t h a t  they never 

touch. They can not  both be f l i pped  up a t  t h e  same t i m e .  F igure  2 shows a 

readback pot connected t o  each f l i p  t a r g e t .  The l o c a t i o n  of each t a r g e t  i s  

determined by observing the  vo l t age  waveform on the  pot  by s e l e c t i n g  with AGAST 

which pot  i s  connected t o  t h e  f l i p p i n g  t a r g e t  mu l t ip l exe r  TFMXA and TFMXB. 

These outputs  can be observed a t  t he  i n j e c t i o n  console  TGTTPTA o r  TGTTPTB out- 

put  s. 

F igure  4 shows t h a t  D-15HO i s  connected t o  TGTTPTA (TFMXA) and D-15HI t o  

The D-25 mechanism i s  + 1.492 inches nominally from TGTTPTB (TFMXB) outputs .  

t h e  c e n t e r  l i n e  t o  t h e  ou t s ide  of t h e  r i n g  (x = + 1.492) .  

F l ipp ing  t h e  Targe t  

From t h e  enclosed schematic of F igure  I, t h e  t a r g e t  is  f l i pped  up when a 

p o s i t i v e  cu r ren t  i s  sen t  t o  t h e  motor. The motor i s  suddenly stopped by re- 

v e r s i n g  t h e  cu r ren t .  

cu r ren t .  Therefore ,  when t h e  motor i s  pulsed determines how long t h e  t a r g e t  i s  

up and a l s o  how f a s t  it goes up. It i s  poss ib l e  t o  d r i v e  t h e  motor so t h a t  t he  

t a r g e t  bounces. 

The motor i s  he ld  i n  p o s i t i o n  by g iv ing  a s m a l l  p o s i t i v e  

The t a r g e t  p o s i t i o n  can be observed from t h e  TGTTPT outputs .  

A t y p i c a l  cu r ren t  waveform t o  the  motor i s  shown i n  F igure  5 .  
From Figure  1, t h e  func t ion  genera tor  and ampl i f i e r  produces t h i s  cu r ren t  

waveform t o  t h e  motor once each AGS cyc le .  The R-R TGT program is  used t o  load 

t h e  func t ion  genera tor  with t h e  s i x  necessary  amplitudes (A1  - A 6 )  and t h e  s i x  

t i m e s  (T1 - T6) and t o  t u r n  t h e  f l i p  motor on/off .  
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@ Desc r ip t ion  of t h e  TGT Program 

Figure  6 g ives  the  HELP f i l e  f o r  R.  Thern 's  TGT program. 

more then  j u s t  c o n t r o l  t h e  f l i p p i n g  t a r g e t s .  

t h e  p o s i t i o n  of t h e  t a r g e t  and c e r t a i n  AGS parameters (L15 c u r r e n t ,  e t c . )  used 

by R. Thern t o  measure t h e  beam s i z e  a t  d i f f e r e n t  t i m e s  i n  t h e  AGS cyc le .  

S i z e s  are measured by 

motor u n t i l  t h e  L15 i n d i c a t e s  a beam los s  of 5 percent .  

The program does 

It i s  a l s o  used t o  record  d a t a  of 

moving a t a r g e t  i n t o  t h e  beam us ing  t h e  transversal 

The HELP f i l e  i s  divided i n t o  four  sec t ions :  

A. Control  f o r  TGT Program 

B. Target  s e l e c t i o n  

C.  Target  con t ro l ,  TIME/- 

D .  Data c o n t r o l  

For opera t ions  needs, t h e  s e c t i o n s  A - C are only important.  This  program 

i s  only used t o  load t h e  func t ion  genera tor  and t u r n  on t h e  motor. The func- 

t i o n  genera tors  can be loaded, however, i n  several d i f f e r e n t  ways. 

e n t  func t ion  genera tors  can be used and connected t o  any of t h e  s i x  f l i p p i n g  

motors a t  t h e  t h r e e  d i f f e r e n t  r i n g  pos i t i ons .  

Two d i f f e r -  

F igure  7 shows t h e  s imples t  means t o  s tar t  t h e  D-15HI t a r g e t  f l i p p i n g :  

I. The func t ion  genera tor  t o  be loaded i s  s p e c i f i e d  "A". 

2. The t a r g e t  connected t o  t h i s  func t ion  genera tor  i s  #l (D-15HI). 

3 .  RESTORE goes t o  t h e  d i s k  and retrives the  D-15HL TGT f i l e  from 

(25,27) and loads t h i s  i n t o  t h e  func t ion  generator  "A". 

4 .  
5. +C +C e x i t s  t he  programs keeping t h e  motor f l i p p i n g .  

"ON" t u r n s  the  f l i p p i n g  motor on. 

The o the r  commands are used t o  change t h i s  da ta .  

1. 

2. DEF--select t he  new t a r g e t  channel.  

3 .  

FG--goes back t o  t h e  func t ion  genera tor  ques t ion .  

NAME--change t h e  name of t he  f i l e  that w i l l  have t h e  amplitude and 

t i m e s  f o r  t h e  func t ion  genera tor .  It assumes i n i t i a l l y  t h a t  t he  

f i l e  has t h e  s a m e  name as the  t a r g e t  name. 

4 .  
5.  SAVE--save modified d a t a  on NAME.TGT f i l e .  

RESTORE--restore d a t a  from NAME.TGT i n  (25,271. 

Sec t ion  C can be used t o  change the  amplitudes and t i m e s  s en t  t o  t he  func- 

t i o n  genera tor .  

t o r ' s  d e s i r e s .  

These can be changed i n  several ways depending on the  opera- 

6 .  AMP and TIME commands: t hese  commands w i l l  g ive  t h e  e x i s t i n g  AMP 

and TIMES ( r e f e r  t o  F igure  5 ) .  
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Al--acceleration up c u r r e n t  (TYP = f 1000) a t  T 1  (ms a f t e r  T0). 

A2--up brake cu r ren t  (TYP = - 800) a t  T2 ( t ime  motor brake 
a 

turned on).  

A3--up holding cu r ren t  (TYP = f 400) a t  T3 ( t i m e  t a r g e t  p o s i t i o n  

is  he ld  i n  the  beam). 

Ab-down a c c e l e r a t i o n  cu r ren t  (TYP = - 900)  a t  T4 ( t ime f l i p  

t a r g e t  i s  s t a r t e d  down). 

A5--down braking cu r ren t  (TYP = + 400) a t  t i m e  t h e  brake i s  

turned  on (T5). 

A6--down holding cu r ren t  (TYP = - 400) a t  T6 ( t ime when t a r g e t  i s  

down). 

These amplitudes and t i m e s  must be chosen t o  produce a t a r g e t  t h a t  does 

F igure  8 shows a scope waveform f o r  a t a r g e t  f l i p p i n g  properly.  not  bounce. 

The AU, BU, HU, AD, BD, HD can be used t o  change each p a i r  of amplitude and 

t i m e s  o r  t h e  DELTA command w i l l  change t h e  amplitudes by a f ixed  percentage.  

Once t h e  bounce i s  e l imina ted ,  t h e  UP t i m e  and DWELL t i m e  can be given and t h e  

program c a l c u l a t e s  t h e  new A ' s  and T ' s  t o  change t h e  s t a r t  and dwell t i m e s .  

Once t h i s  d a t a  i s  found, t h e  "OUT" command w i l l  output  t h e  new amplitudes and 

t i m e s  t o  t h e  func t ion  generator  and change t h e  t a r g e t  f l i p p i n g  t i m e s .  

f unc t ion  genera tor  must be "on" t o  f l i p  t h e  t a r g e t .  

The 

Examples 

The fol lowing examples are given: 

1. Turn o f f  a l l  f l i p i n g  t a r g e t s .  Stop them from f l i p p i n g .  

2. Keep a t a r g e t  up always so  t h a t  it can be observed i n  the r ing .  

3 .  Simple way t o  f l i p  t a r g e t s .  

4 .  F l i p  t a r g e t  and vary amplitudes and t i m e s .  

P rob l e m s  

A s  of June  10, 1981, a l l  f l i p p i n g  t a r g e t s  work proper ly  except at  5-5. 

The 5-5 t a r g e t  works proper ly ,  but  i t  i s  misnamed. The J-05HI t a r g e t  i s  actu- 

a l l y  t h e  ou te r  t a rge t - - i t  should be named J-05HO. 

inne r  t a r g e t .  

The J-05H0 i s  a c t u a l l y  the  

I f  t h e  beam i s  o f f ,  one can go i n t o  t h e  r i n g  and watch t h e  t a r g e t  f l i p p i n g  

through t h e  g l a s s  windows a t  t h e  t a r g e t  l oca t ions .  

I f  t h e  beam i s  on, one should move t h e  t a r g e t  t o  the  ou te r  l i m i t  (+ 2000 

f o r  H ) ,  - 2000 f o r  H I ,  + 2000 f o r  VL, - 2000 f o r  VU> and s t a r t  f l i p p i n g  t h e  

t a r g e t  observing t h e  TGTTPA mul t ip l exe r  output  and t h e  L15 c u r r e n t  t ransformer.  
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The dr ive (RTJ05, e t c . )  should be driven i n t o  zero. 

the  beam, the L15 w i l l  have a notch i n  it and read lower or disappear. 

When the ta rge t  intercepts  

A typ ica l  pr intout  tha t  the program can produce i f  "RON" command i s  used, 

i s  shown i n  Figure 13. R.  Thern uses t h i s  data t o  ca lcu la te  beam widths a t  

d i f fe ren t  times i n  the AGS cycle. 

Due t o  e lec t ronic  problems i n  the hardware, the location "x" is only ap- 

proximately t h e  AGAST readback and the e r ror  is  a function of "x" and i s  not 

constant. The drives have been cal ibrated with vernier ca l ipers  and t h i s  data 

i s  i n  the program R-R TARCAL. 
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RIN 

T1*=AdB 
1 RZW 
2 RII? 

4 I l l N  
5 RIN 
6 RIM 
7 R I N  
8 RlN 
9 S%D 
18 SEB 
1 1  SEI3 
12 R I N  
13 RIN 

3 nrrr 

Figure  4 
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-2012 -288 
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Figure 3 
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*CONTROL FOR' TGT PROGERM:. 
X N I T  RElNZT PDPQ ETC 
FXTT E X I T  (BETTER THRW &C> -. .- . 

+TRRGET SELECTION : - 
FG SELECT FUNCTION GENERRTCIR 
DEF SELECT TFlRGET CHRN NO. 
plRME1 CHRNGE NRME OF SFIVD'RESTO 
REST0 RESTORE TIMElRMP FROM FILE 
SAVE SRVE TSMENRMP IN 'NRME*.TGT' 
TIME SET 6 FUNCTLON TIMES 
RMP SET 6 FUNCTION RMPLITUDES 
RU BU HU SET RCCEL,ERfIKE,HOLD- 
QD ED HD TTME+RMP FOR eJP.+'BOZklN 
UP SET UP TIME 
DtilELL SET DWELL TIME 
DELTR VRRY R P l P , S  BY N% 
CUT OUTPUT FUNCTION TO F.C. 
ON TURN F.G. ON 
O F F  TURN F.G.  OFF 

--S;fRRGET CONTROL, TIMElRMP 

+DRTR cor 
. RON 
ROFF 
Sfl 

Et 
DR 
NP 
IFLRG 

-3 
-4 
55 

nL 

4JTROL : 
TURN DRTFI MODE ON 
TURN DRTR MODE OFF 
SET SFlMPLE TIME 
SET TGT RISE TIME FlND 
SET EFIRtY+LRTE FIXED ' 

TRKE DRTR POINT 
NO. OF FIGS PULSES FOR 
DRTR TYPEOUT CONTROL: 
TYPE MRGNITUDES . .+ RERD T I M E S  . .-I- RGS PULSE NO. 

7 
LOSS 
'IMES 

WIN 

DRTR POI 

W G  TYPE LOSS % 
=7 .+PREkPOST LOSS % 

EF ENDFILE LPT OUTPUT,STRRT NEW 

RS 
RV TYPE CUMULRTIVE RVERRGES 

RESET RVERRGES , 

! 

Figure 6 - TGT HELP F i l e  
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