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DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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Portions of this document may be illegible in 
electronic image products.  Images are produced 
from the best available original document. 
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4 F i r s t  Cuartsr - ?sport Pec. 31,1950 

1) Cestored a s3rplqJs 4000 gal .  s a s o l i n e  tank v i t h  manhole S C C S S S ,  r a s t  prev- 
en t ive  coa t ing  in.;lde & o u t  

3 )  trenched and ir,.:tal?ed in su la t ed  water suc t ion  and discharge lines Erorn 
tank t o  both res idences,  Also w a t e r  m p p l y  l i n e  €ran well,  

5) 3eworksd wind;nill d r i v e  l i n e  

5 )  To w e r c x i e  zom;,Lexity OF controllet3 c lu t ch ing  6 declutchi:ii: oC 
x indn i l t  a d  the A/C back-lip notor, a second c m ? r e s s o i  ded ica t td  t o  
the A/C n o t o r  c;as added, 30th compressors a re  i n  p a t e l e l  end com!mn 
f reon c i r c a i t s  0 5  residence no. 2.  

5 )  Sta r t ed  p rwurenen t  of !wat pump components. 

See photos  DE tank 5 i n s u l a t i o h  proceedures,  windmi 11 re-bui lding with 
Dec, 31 ,1990  r2prt. 

2)  Enclosad dr ive  l i n e  of windmill w i th  tsmte zreasing p t w i s i o n  

. . -  $) erected w l n d m i l l  - I -  

See photos 32 e r e c t i o n  o i t h  Apr i l  5,15181 repart. 

Third Zua t t e r  - Report of July 1,1981 

1) Added ELpheel t o  windni l l  drive. 

w t  tches  to  unload ElFheel  t o  c tmpressor  
igh and l o l ~  set t ings.  

- 

3 )  ordered an Zlectro Tachometer €or c o n t r o l l i n g  1) sbov? - 

- I  

a t ion  system 

* "A" coi l  f o r  Eurnace of 4es. no, 2 '  

d for solar panel  trsckInE ori::ntqr 

7) gair,ed ins i t s ,  on sSgni f icant  advantage oE tt?: ~ l d  Cam wir,dmill w z r  
mdcm high speed wind gensratocs .  See pazc 2 of J u l y  1,1931 t 2 1 ) 0 ~ = 0  



', , I  

Third Quarter - Cont. 

8) re loca ted  windspeed ind ica to r  € r o m  w i n d J i l l  torzet t o  renote  mast. 
i 

See photos of Elywheel, c i r c u l a t i n g  pump v a u l t  5 "A" c o i l  rework with 
July 1,1951 repor t ,  

Foui th  Quarter  - act 9,1951 F ina l  Xepart 

7) 

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

I n s t a l l e d  E l e c t r o  Tachomotsr end wir2d motorized c l u t c S  on 
flywheel , 

Total system automatic c o n t r o l s  wir ing ?Ee complete. Estiinate 
n o t  nore than 200 hours  remaining oE loose ends. Scheduled completion 
by l a t e  November 1951, 

B u i l t  seven So la r  panels, one complete, s i x  rsady for i i n a l  asssrr.bly. 
Ordered four panels  from L'ntversal S o l a r  Deve lop~en t ,  Orlando F lo r ida  
f o r  c m p a r a t i v e  perfomance eva lua t ion ,  (sf i ipnent  proti-; sed wk of IO!IZ) 

Refined concept oE t rack ing  o r i e n t o r ,  Pa ten t  A p p l i c a t i m  mailed 10!8;81 
t o  U.S. Patent  Off ice ,  

P r i o r i t y  p r s scn t  eEEort i s  t o  com?lete thl: prototy?c f o r  dbov.~. 
Vi si ted Cteer  Kydraulics i n  Comerce C i t y  Cal i fo rn ia  P.?t .3, They 
have provided 2 Creco l s to r s ,  th2 prsssxre vess s t  with :) ladder 
separators.  It is i n t e r e s t i n g  t o  note  tht.,y.have not seen this 
appl ica t ion  using freon/  o i l  f l u i d s  beEore. Conplstion 2001 is 
t o  be opera t iona l  by O p e n  House Oct. 30th. 

Fabr ica ted  Solar panel t run ion  and mount i n  concre te  p e d i s t s l ,  

Added c o n t r o l l s  for maintaining s to rage  tank water level from well, 
Added t empaa tu re  v a t e r  probe t o  tank. 
Add& a g i t a t ~ r  d r i v e  t o  tank va te r .  

Cn October Sth ;re had a %old  Front" move in with 6 0  If771 Sale w i n d s  
for four  h w ~ r s .  The tover and d r i v e l i n e  had onehel l  OF a test, 
PlyGheel a t t a i n e d  speed i n  excess af 1000 ?9t.i. Yo prot'Cmo 

:!?sotiatin2 v i t h  Zochester C a s  S Zlectri ;  f o r  !om 9 F  : 3 t t  S m r  
a e t e r s  and cecord2rs t o  Toni tor  systen~ far a periDd of Ci3e. Pinal 
diagrams 2rrd perfomancs dats w i l l  he Eoswardzd in d * ~ e  .zotlrsc?. 
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A.T. Program Mgr. 
D.O.L?. 
26 Federal  Plaza,  Rm. 3200 
New Y o r k ,  N.Y. 10278 

October 3,1981 

F i n a l  Report July - Septenibtr 1921 ; B,@.F. Grant FC-L2-t30 R 20.5161 

blnn hours  sDent: 

a) Braught fomard..'from July 1 s t  r epor t  713.5 
b) 
Total. 

This repor t ing  period J u l y  - Sept 446.6 
-mKi 

Original  budget estimated 1410 man-hours. A t  t h i s  po in t  of v i r t u a l  
completion, man-hours are 18% under budget . Thcrc remains perhaps 200 man-hours 
c o n t r o l  wiring and f i n a l  documcntation. This should be complete l a t e  Novembero 

F i n a n c i a l  Sumnrv: 

From ledger sheet No. 1 

ca t ego iy  No. 3 Equipment/ SuppIies  $ 364.16 
Category KO. 4 Mater ia l s  5,721.11 

$5,085.2 7 

From l edger  shcc t  KO. 2 

Category m. 3 Equipment/ Suppl ies  $ 311-95 

Category KO. 7 Sub-contract 1 , c!OO,@O 
Category No. 4 Na te r i a l c  1,L23017 

$2,158.12 

From ledger sheet No, 3 

Category No. 3 Equipment/ S - p p l i e s  
/ Category No. 4 Matc:-ials 

- $3,6 38.76 

- - Contract 

. .  
. .  

--- ... " ..,.. ... . 

. .  . ,  
. -  

. .  
. I  
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~ i n a n c i a l  sur;m;\ry, con‘t .  

/ 

.. 

T o t a l s  from ledgcr sheets 1 ,2 ,3 ,  &4 by Category: 

Category No, 3 Eqiiipmnt/ Supplies 
Category No. 4 > k i t e r i a l s  9773.73 
Category No. 7 Sub- Contract 

$1,594.L!5 

~,O@O.@O 
$13,368.18 

Dreakdom by Budget, Original scope, Solar s u p p l e w n t :  

Budget Original scope Sol  CIY Suppl e m n  t Tot el 

Category No. 3 $ SOO.00 $ 809,@8 $ 785.37 $ 1,594.tS 
Category KO. 4 9,LlO.OO 8,394 3 5  1,331. J3 9,773.73 
Category m. 7 2,500.00 2,000 . 00 
l.Ii sc . 290.00 

2 ,@00.00 -” -.w 

. .  Tot el. s $ 1  ?,@00.@0 $11,204.@3 $2,164.15 $ 1  3,368 . 18 



. .  

". < P i n m c i ~ . ,  sunnm-y, ccIn 

Aclcnowlcdgcn~cnt must be given t o  suppl icrs \t*Zho clonatcd rrcc 01- .at  c o s t  goods 
and service-s becntisc of tlwir f 3 3 t l i  i n  tlic 2rojccts futurc po ten t i a l ,  This  savcd 
\*cl I ovcr $3,000, Considerable siilv:tee :nc.tcria!. lis.: been tiscd a t  no char*g? t o  the  
project .  A l l  of t h i s  l i n s  nmdc possiblc  tlic $2,l€,k.,I5 a l l o c a t i o n  to tlic  SO!^ 
Supplement puclt~igc. 

P r o j e c t  S t a tus :  

Wind I4i11. drivcn heat pump. 

The Elcctro Tackornetcr ordcrcd  frcirn 0s.w.m Tns t runwnts  was very  l a t e  i n  coning, 
(early Sept) Th i s  c m t r O X s  clutchirsz ;mri dc-cl.;tcliinp, of flyvliecl  s tored  
l o w  energy winds to tlic compressor. D o  not a s  yet  lwvc opera t iona l  expcrionce 
as i n s t a l  l o t i o n  has just bccn cmplc t cd .  

Daclc-cp motor dr ivcn  hca t  punrp, . 

T h i s  shares i n  poral.Eel tile same f rcon nea..wrlc of the  xincl m i l  1 driven c m p -  
ressor. It is  opcra t iona l  i n  cool.ing and h e a t i n g  mocks. 

3) Monitoring of perfomlance: 

We a r e  negot ia t ing  wi th  Rochester Gas 6; E l e c t r i c  fo r  .loan of watt-hour 
meters  and recorders  f o r  usc m*er a sustr.ined period. ;;o data available 
a t  t h i s  tCm. 

4) Automatic cont ro ls :  

A l l  mater ia l  is avoilab1.e an2 \;iring i s  9Cr4 conplctc. Estimate i t  may be 
la te  November 81 f o r  completion with documntat ion.  

5 )  

. ,' 

Water suc t ion  leak rcpor tcd  i n  Juiy rcpor t :  

T h i s  was located, escawtct and repaired,  Ririip nm.1 holds prime. 

solar Supplement: 

I have opted t o  bu i ld  my am panels from a cost saving veiwpoint. The 
iliitiol tank has 7 panels 4l"wicic X93"hjgh for a t o t a l  of 153 square f e e t .  
%he f i r s t  cmc i s  complctcd, the 0th 
consists of 16 gagc: fabricated stec 
Two inch Tlrcimex i n su la t ion  backcd 
perimiter, I made the absorbcr pln 
16" high. I ' b u i l t  i l i y d r a u l i c  pres 
16'' direction. Thus S?: of tlrcsc 16 
onc absorbcr  p l a t e ,  Scvcn and one 
ab'nsrber p la t e )  is lockcd i n t o  the i t h  T h c m o :  Thermal conductive 
c e m t .  I have indepenrlmtly of thc  grant- purchescd 4 panels from Universal 
Solar Devc,lopmnt which K i l l  provide a b a s i s  of pcrforniancc. comparison t o  
those f liavc madc. 

six require final assembly. Construct ion 
rkinc, doiible glazed with window glass. 

ground aluminum pool 
m. s11cct.41" wide and 
haws every  4" i n  t h e  
ed f l a t  black malcc up 
c (toto1 of 9 per 



These seven sol.or panels  are hinge mounted on a r o t a t a b l e  t russed  
t runion.  The r o t a t i o n a l  bear ing support  was salvaged using one half  
of a RocIrc:ell dump truck f u l l  f l o a t i n g  r e a r  axle mounted v e r t i c a l l y  
i n  a concrete  pcdis ta l .  The h o t  water  r e t u r n  from the  upper panel 
d i scharge  manifold r e t u r n s  t o  the  tank t h r u  the  cen te r  of the  axle 
i n  insu la ted  pipe ( inplace of the  o r i g i n a l  ax le  sha f t )  
hinged support mounting allows seasonal adjustment of the  t i l t  to  
match the  sun's ever  changing path s u n m r  to winter.  The woiild be a manual 
adjustment 2.or 3 times per year. Cold water  supply t o  the  bottom feed 
manifold comes from a motorized v a l w  on an underground insu la t ed  Line 
from the main c i r c u l a t i r s p u m p  which supp l i e s  tank water  t o  the  c h i l l e r s  
i n  each heat  punip l oca t ions  i n  res idences  1 & 2. An adg i t a to r  was been 
added t o  the  4000 gal tank t o  prevent temperture s t r a t i f i c a t i o n .  A Defta T 
temperature d i f f e r e n t i a l  monitor c o n t r o l s  t h e  feed water va lve  whenever 
par,cl t e m p r a t u r e  exceeds tank temperature by more thar, 10 degrees. 
Another motorized va lve  has been reworked to  "nomid ly open" operat iono 
\Ihen panel t m x a t u r e  approaches f r eez ing  the valve de-energi zes allowing 
drainsotrn pro tec t iono  The reworked rode a l s o  a s su res  an t i - f  reeze p ro tec t ion  
i n  evcmt of p i e r  f a i l u r e .  

A Pa ten t  Application, copy a t tached ,  has  been f i l e d  f o r  a Solar t rack ing  
Or ien tor  device.  Th i s  i s  a t r i a n g u l a r  package mounted on top  of the  c e n t e r  
Solar panel., It opera tes  on d i f f e r e n t i a l  p ressure  appl ied to  CW & CCd 
hydraul ic  cy l inde r so  Cylinders  a r e  mounted on the  concre te  p e d i s t a l  a t  t he  
base. Pressure d i f f e r e n t i a l  exists when t h e  t r i a n g u l a r  sensing panel 
doesn't d i r e c t l y  f a c e  the  Suno A Freon charged loop feeds  the  bladder 
of a pressure vessel ( Greero la tor )  i n  both the  E & W i n su la t ed  and glazed 
chambers of the  scns inz  c o l l e c t o r .  Freon pressure d i f f e r e n t i a l  a s  a r e s u l t  
of tcmcrature d i f f e rences  i n  t h c  two cliambcrs works against hydraul ic  o i l  
on the  o thcr  side of tlic b ladders  i n  the prc~sscre vessC1s. This  o i l  f eeds  the  
opposing hydraulic cy l inde r s  t h ru  hoses. The cy l inde r s  r o t a t e  the trmion 
mounting tbc  s o l a r  bank, u n t i l  p ressure  equal.i;cs, t h a t  is vhen temperatures 
are equal i n  the  E &W cl imbers  and the t;hclc t n n i o n  d i r e c t l y  races the  
sun. The whole u n i t  can bc made for  under $500. It would have app l i ca t ion  
for concentrat ing c o l l e c t o r s  as well as photovol ta ic  co l l ec to r s .  This  
market is  now $e$endcrrt on e l e c t r o n i c  sensors  and power devices  which 
are f a r  more complex and c o s t l y o  

The hor izonta l  

I have the mater ia l  t o  build t h e  prototype and expect t o  be  t e s t i n g  snc! 
debugging by l n t c  Novcmbcr. 

- 

possible. High on the l ist  is the  D.O.E. mJ we hope condi t ions  penni t  your 
attendcncen 

By copy attached, I've informed D.OoEo Patent  Council. of thc  pa ten t  
a p p l i c s t i o n  on tlw s o l a r  o r i c n t o r  and regucstcd clearance.  



Also enclosed is a copy of Eugene Stephanu letter of Sept 21 
advising allowance of Patent Application 202.702, - ThernmI Insulation 
System. 

S inccrel y 

Roger I!. Cross Jre 
October 9,19Sl 

Enc 1. Q sure s : 

copies of 1) ledger shects 1,2,3, &A 
2.) 
3) chcck Ho. 153 for.-accnied intcrcst  < $153.23 ) 
4) 
5) open iiouse invitation 
6 )  Patent. AppL. for Solar Tracking Orlcntor 
7) 
8) Letter Scpt-  21. Steplians Thermal. fnsulotion System 

check boak cntrics for 59 clwcks on A/C 0%0206-1419-(>6 

Photos of 4th q t r .  work 

Letter to D.@,E, Patent Council with 6 

. .  
..,, ,. . . ~  
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September 2 1 ,  1981 

Sir. Roger 11. Cross ,  Jr. 
927 Erie S t a t i o n  Road 
Rush, New York 14543 

Dear Roger: 

Re: P a t e n t  A p p l i c a t i o n  Sn. 140. 202,702 
THERMAL INSULATION SYSTEM 

We a r e  p l e a s e d  t o  r e p o r t  t h a t  t h e  Examiner h a s  a l lowed  t h e  
above  a p p l i c a t i o n ,  and it w i l l  p roceed  toward i s s u a n c e .  

I s s u a n c e  o f  t h e  p a t e n t  w i l l  b a r  any f o r e i g n  f i l i n g ,  s o  i f  
you have changed your  p l a n s  and d e s i r e  any  f o r e i g n  a p p l i c a t i o n s ,  
p l e a s e  l e t  me know soon.  

The e n c l o s e d  i n v o i c e  c o v e r s  t h e  r e s p o n s e  t h a t  was f i l e d  a n d  
t h e  i s s u a n c e  fee.  

Please c a l l  i f  you have any q u e s t i o n s .  

C o r d i a l l y ,  

STONEBRAKER, SHEPARD 4 STEPHENS 

f w  
Eugene S. S tephens  

ESS:cba 

E n c l o s u r e  , -  
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I N  THE UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICANT: 

SERIAL NO: Not Yet Assigned 

FILED: Concur ren t ly  Herewi th  

TITLE: SOLAR POWERED, SOLAR A I M N C  JIEVICE 

Roger Ii. Cross,  Jr. J 

DI SC LO SURE S TATEMEKT 

Commissioner of P a t e n t s  

Washington, D. C. 20231 
and Trademarks 

S i r :  

Although no p r e l i m i n a r y  s e a r c h  was made b e f o r e  
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T I T L E  

SOLAR POWERED, SOLAR AIMING DEVICE 

BACKGROUND 
S o l a r  energy  c o l l e c t o r s  a re  known t o  be much 

more e f f i c i e n t  i f  aimed t o  t r a c k  t h e  sun .  A c c o n p l i s h i n g  
t h i s  h a s  been cumbersome and e x p e n s i v e ,  though.  I t  re -  
q u i r e s  a mechanica l  mounting t h a t  a l l o w s  s o l a r  ene rgy  
c o l l e c t o r s  t o  p i v o t ,  a power s u p p l y  for moving t h e  c o l -  
l e c t o r s ,  and a c o n t r o l  sys tem for i n s u r i n g  t h a t  t h e  move- 
ment t r a c k s  t h e  s u n  r e a s o n a b l y  a c c u r a t e l y .  The c o s t  and 
d i f f i c u l t y  o f  meet ing  t h e s e  r e q u i r e n e n t s  have p r a c t i c a l l y  
l i m i t e d  most s o l a r  c o l l e c t o r s  t o  s t a t i o n a r y  p o s i t i o n s  
t h a t  a re  less e f f i c i e n t .  

Wy i n v e n t i o n  s u g g e s t s  a s o l a r  powered a iming  
d e v i c e  t h a t  draws bo th  t h e  n e c e s s a r y  power and t h e  a iming  
c o n t r o l  from t h e  sun  i t s e l f  and u s e s  t h i s  i n  a s i m p l e ,  
low c o s t ,  and e f f e c t i v e  way f o r  a iming  c o n t i n u o u s l y  a t  
t h e  sun.  My d e v i c e  a t t a i n s  a u t o m a t i c  and r e l i a b l e  o p e r a t i o n  
w i t h o u t  human i n t e r v e n t i o n  and w i t h o u t  a s e p a r a t e  s o u r c e  
o f  power so t h a t  t h e  s u n  i t s e l f  s u p p l i e s  a l l  t h a t  is needed 
f o r  a s o l a r  a iming  dev ice .  
SUMNARY OF TIIE IAWENTIOK 

My s o l a r  powered, s o l a r - a i m i n g  d e v i c e  i s  p i v o t a l l y  
ase and uses.-a p a i r  of s s p a r a t e  s o l a r  s e n s o r  

- 

- - ._ 

e r i a l  o p e r a t i n g  

i n c i d e n t  on t h e  s e n s o r  t u b e s  p r e s s u r i z e s  t h e  s e p a r a t o r s  
and t h e  h y d r a u l i c  material .  

- - - -  __..____ ~ 
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These components a re  a r r a n g e d  s o  t h a t  when an  

a iming  p l a n e  b i s e c t i n g  t h e  a n g l e  between t h e  s e n s o r  t u b e s  
i s  aimed a t  an a n g l e  from the s u n ,  c a u s i n g  t h e  s e n s o r  
t u b e s  t o  receive d i f f e r e n t  i n c i d e n t  s u n l i g h t  and r e a c h  
d i f f e r e n t  t e m p e r a t u r e s ,  t h e  r e f r i g e r a n t  ma te r i a l  a p p l i e s  
d i f f e r e n t  p r e s s u r e s  t o  t h e  r e s p e c t i v e  s e p a r a t o r s  which 
t h e n  power t h e  h y d r a u l i c s  t o  p i v o t  t h e  s e n s o r  t u b e s  t o  
c o r r e c t  t h e  s o l a r  aim of t h e  b i s e c t o r  p l a n e .  Conver se ly ,  
when t h e  b i s e c t o r  p l a n e  i s  aimed a t  t h e  s u n ,  c a u s i n g  t h e  
s e n s o r  t u b e s  t o  r e a c h  approx ima te ly  e q u a l  t e m p e r a t u r e s ,  
t h e  r e f r i g e r a n t  mater ia l  a p p l i e s  a p p r o x i m a t e l y  e q u a l  
p r e s s u r e s  t o  t h e  r e s p e c t i v e  s e p a r a t o r s ,  which t h e n  h o l d  
t h e  h y d r a u l i c s  s t a t i o n a r y .  
DRAW I HGS 

Figure  1 is  a p a r t i a l l y  s c h e m a t i c ,  f r a g m e n t a r y  
p l a n  view o f  a p r e f e r r e d  embodiment o f  rry s o l a r  powered, 
s o l a r  a iming  d e v i c e ;  

F i g u r e  2 i s  a p a r t i a l l y  s c h e m a t i c ,  f r a g m e n t a r y  
e l e v a t i o n a l  view of t h e  sunny s i d e  o f  t h e  d e v i c e  o f  FIG. 
1; and 

F i g u r e  3 is a p a r t i a l l y  s c h e m a t i c ,  f r a g m e n t a r y  
e l e v a t i o n a l  view of t h e  shady s i d e  of  t h e  d e v i c e  of FIG. 

- 

1. 
DETAILED DESCRIPTION 

The drawings  show a p r e f e r r e d  a r r angemen t  o f  
components t h a t  work t o g e t h e r  t o  form a s o l a r  powered,  
s o l a r  a iming  d e v i c e  a c c o r d i n  

'components i n c l u d e  a .pair- o f  sensor 
a p a i r  of  h y d r a u l i c  b l a d d e r  s e p a  
a p a i r  l i c  c y l i n d e r  
t o  res 
Many v a r i a t i o n s  i n  
t o  t h e  i n v e n t i o n  as 

F i r s t ,  t h e  s o l a r  s e n s o r  p a n e l s  11 and 1 2  a r e  
s e p a r a t e  and i n s u l a t e d  from each  o t h e r  and o r i e n t e d  a t  
a n  a n g l e  t o  each o the r  a s  i l l u s t r a t e d .  P a n e l s  11 and 
1 2  i n c l u d e  r e s p e c t i v e  s e n s o r  t u b e s  13 and 1 4  p r e f e r a b l y  

/ 

n l i g h t  f o r  po _ _  
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formed o f  coppe r  t h a t  i s  b lackened  t o  c o l l e c t  s o l a r  ene rgy .  
Tubes 1 3  and 1 4  a re  a r r a n g e d  i n  p a t t e r n s  t h a t  a r e  a n g l e d  
t o  e a c h  o t h e r  and  are  s u i t a b l y  d i s p o s e d  f o r  r e c e i v i n g  
i n c i d e n t  r a d i a t i o n  from t h e  s u n ;  and i n  t h e  p r e f e r r e d  
a r rangement  i l l u s t r a t e d ,  t u b e s  13 and 1 4  a re  b e n t  i n t o  
a z i g z a g  p a t h  t h a t  forms a l a r g e  s u r f a c e  area.  The z i g z a g  
p o r t i o n s  of  t u b e s  13  and 1 4  are a l s o  formed i n  a concave  
c o n f i g u r a t i o n  as b e s t  shown i n  FIG. 1, and t h e  main r e a s o n  
f o r  t h i s  i s  t o  widen t h e  s o l a r  a n g l e  of  view o f  each  t u b e  
f o r  r e c e i v i n g  s o l a r  r a d i a t i o n .  T h i s  h e l p s  t h e  morning .  
sun  be  e f f e c t i v e l y  i n c i d e n t  on t h e  e a s t e r n  s e n s o r  t u b e  
1 3  when t h e  d e v i c e  i s  p o i n t e d  westward from f o l l o w i n g  
t h e  p r e v i o u s  d a y ' s  s u n ,  f o r  example. Tubes 1 3  and 1 4  
can  a l s o  be  a r r a n g e d  i n  f l a t  p l a n e s  and convex s h a p e s ;  
t h e y  c a n  be s p i r a l e d  i n s t e a d  o f  z igzagged  and c a n  b e  
l a i d  o u t  i n  o t h e r  ways f o r  e f f e c t i v e l y  r e c e i v i n g  i n c i d e n t  
s u n l i g h t .  

e n c l o s e s  s e n s o r  t u b e s  1 3  and 14 t o  nake them more e f f e c t i v e  
a t  r e c e i v i n g  s o l a r  energy  and t o  r educe  wind c h i l l  e f f e c t s .  
J u s t  as t h e  s e n s o r  t u b e s  13 and 1 4  can  be  a r r a n g e d  i n  
many d i f f e r e n t  c o n f i g u r a t i o n s ,  g l a z i n g  1 5  and 1 6  can  a l s o  
have  d i f f e r e n t  s h a p e s  and be  formed o f  d i f f e r e n t  m a t e r i a l s ,  
One p o s s i b i l i t y  i s  a b l i s t e r - s h a p e d  g l a z i n g  t h a t  c o l l e c t s  
a w i d e r  a n g l e  o f  s u n l i g h t , ,  a n d . a n o t h e r  p o s s i b i l i t y  i s  
an  o p t i c a l  g l a z i n g  t h a t  d i r e c t s  

G laz ing  1 5  and 1 6 ,  p r e f e r a b l y  formed of g l a s s ,  

/ 

. . .  

, _ .  

. ,. 

. . .  

. ,  - _ ~ _  ...... .... - .  
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p r e f e r a b l y  a c u t e  as shown i n  FIG'. 1. T h i s  a n g u l a r  o r i e n t a -  
t i o n  refers t o  t h e  a n g l e  of view from which s e n s o r  p a n e l s  
11 a n d  1 2  c a n  receive i n c i d e n t  s u n l i g h t ,  and t h e  r e s p e c t i v e  

. . .  .......... 
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s o l a r  a n g l e s  of  view o f  p a n e l s  11 and 1 2  a r e  ang led  from 
each  o t h e r  and p r e f e r a b l y  o v e r l a p  i n  t h e  d i r e c t i o n  o f  
aim toward t h e  sun .  Another  way o f  e x p r e s s i n g  t h i s  i s  
t h a t  s e n s o r  p a n e l s  11 and 1 2  a re  o r i e n t e d  a l o n g  o p p o s i t e  
s i d e s  o f  a n  arrowhead t h a t  aims a t  t h e  sun  and i s  p r e f -  
e r a b l y  p o i n t e d  o r  a c u t e  a n g l e d ,  r a t h e r  t h a n  b l u n t .  A 
p l a n e  18  t h a t  b i s e c t s  t h e  a n g l e  between s e n s o r  p a n e l s  
11 and 1 2  s e r v e s  as an a iming  p l a n e  t h a t  is d i r e c t e d  toward 
t h e  s u n ,  and p a n e l s  11 and 1 2  a re  a c u t e l y  ang led  t o  p l a n e  
1 8  and d i s p o s e d  on o p p o s i t e  s i d e s  o f  p l a n e  18  a s  i l l u s t r a t e d .  

each o f  t h e  p a n e l s  11 and 1 2 ,  and one end of  each  o f  t h e  
s e n s o r  t u b e s  1 3  and 1 4  i s  coup led  t o  r e s p e c t i v e  b l a d d e r  
s e p a r a t o r s  2 1  and 2 2 .  The o p p o s i t e  ends 1 9  of t u b e s  1 3  
and  1 4  a r e  s e a l e d  c l o s e d .  S e p a r a t o r s  2 1  and 2 2  have  i n t e r n a l  
b l a d d e r s  23 and 24  t h a t  resemble t h e  b l a d d e r s  i n  h y d r a u l i c  
accumula to r s .  S e p a r a t o r s  2 1  and 2 2  a r e  s i m p l e r ,  however,  
and do n o t  r e q u i r e  check v a l v e s  and o t h e r  a c c e s s o r i e s  
found i n  accumula tors .  

13  and 1 4  communicates w i t h  b l a d d e r s  23 and 2 4  i n  s e p a r a t o r s  

Dladder  s e p a r a t o r s  2 1  and 2 2  co r re spond  w i t h  

R e f r i g e r a n t  material  t r a p p e d  w i t h i n  s e n s o r  t u b e s  

2 1  and 2 2  t o  p r o v i d e  s o l a r  powered h y d r a u l i c  p r e s s u r e .  
The r e f r i g e r a n t  mater ia l  c a n  be any o f  t h e  r e f r i g e r a n t  
materials p r e s e n t l y  i n  u s e ,  and a s u i t a b l e  q u a n t i t y  o f  
r e f r i g e r a n t  is c h a r g e d  w i t h i n  t u b e s  13 and 1 4  and s e p a r a t o r s  

n t i r e l y  v a p o r i z e  

hen a known 

/' 

- -  

l i n e s  2 5  a n d ' 2 6 ,  and c y l i n d e r s  31 and 32 i s  f i l l e d  w i t h  
a c o n v e n t i o n a l  h y d r a u l i c  m a t e r i a l  such  as h y d r a u l i c  o i l .  
P a s s i v e  ove r f low l i n e s  33 and  34 l e a d  from c y l i n d e r s  31 
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and 3 2  t o  a r e s e r v o i r  3 5  o f  h y d r a u l i c  m a t e r i a l  t o  f i l l  
t h e  h y d r a u l i c  s y s t e m  w i t h  o i l  and e l i m i n a t e  a i r  and m o i s t u r e .  

As i n c r e a s e d  p r e s s u r e  from r e f r i g e r a n t  vapor  
expands b l a d d e r s  2 3  o r  24  i n  s e p a r a t o r s  2 1  and 2 2 ,  t h i s  
f o r c e s  h y d r a u l i c  m a t e r i a l  o u t  of s e p a r a t o r s  2 1  or 2 2  and 
i n t o  h y d r a u l i c  c y l i n d e r s  31 o r  3 2  t o  accompl ish  h y d r a u l i c a l l y  
powered movement. B ladde r s  2 3  and 2 4  t h u s  s e p a r a t e  r e f r i g -  
e r a n t  and h y d r a u l i c  material  a t  a p r e s s u r e  i n t e r f a c e  t h a t  
moves as s u n l i g h t  var ies  t h e  t e m p e r a t u r e s  of  s e n s o r  t u b e s  
13 and 1 4 .  

enough s o  t h a t  t h e y  can  accommodate t h e  f u l l  scope  o f  
r o t a t i o n  o f  t h e  d e v i c e .  They a l s o  p r e f e r a b l y  i n c l u d e  
small  o r i f i c e s  2 7  and 2 8  a r r a n g e d  t o  r e s t r i c t  t h e  f low 
o f  h y d r a u l i c  mater ia l  between s e p a r a t o r s  2 1  and 2 2  and 
c y l i n d e r s  31 and 3 2  so t h a t  p i v o t a l  movement o f  t h e  d e v i c e  
i s  n e c e s s a r i l y  s low.  Th i s  keeps t h e  h y d r a u l i c  sys t em 
from o v e r  r e spond ing  t o  temporary  d i s c o n t i n u i t i e s  i n  
r e c e i v e d  s o l a r  ene rgy ,  such  as s h o r t - l i v e d  shadows; and 
i t  a1s.o h e l p s  t h e  h y d r a u l i c  sys t em hold  t h e  d e v i c e  s t e a d y  
a g a i n s t  wind f o r c e .  A r o t a t i o n  of o n l y  15" p e r  hour  is 
a d e q u a t e  t o  t r a c k  t h e  s u n ,  b u t  o r i f i c e s  2 7  and 2 8  a l l o w  
s u b s t a n t i a l l y  f a s t e r  p i v o t i n g  t h a n  t h a t  so t h e  d e v i c e  
c a n  r o t a t e  from west t o  ea s t  i n  r e s p o n s e  t o  t h e  morning 

Lines  2 5  and 26 a r e  l o n g  enough and f l e x i b l e  

each  s i n g l e - a c t i n g  

- 

i v o t a l  'motion 
by wrapping c a b l e  4 1  a round a drum o r  p u l l e y  4 2  c o n c e n t r i c  
w i t h  a ver t ica l  p i v o t  s h a f t  4 3 .  S h a f t  4 3  i s  v e r t i c a l l y  
s u p p o r t e d  on b a s e  40 by a b e a r i n g  4 4  and carr ies  bo th  a 

- . . - -__ , _ _  - _. - - -  - -1 
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s o l a r  c o l l e c t o r  4 5  and s e n s o r  p a n e l s  11 and 1 2  f o r  p i v o t i n g  
t o g e t h e r  r e l a t i v e  t o  base  4 0 .  T h i s  b r i n g s  t h e  p i v o t a l  
e f f ec t  back t o  s e n s o r  p a n e l s  11 and 1 2  as e x p l a i n e d  below. 

Base 4 0  can  be formed i n  m a n y - d i f f e r e n t  ways 
and i s  s t u r d y  enough t o  s u p p o r t  a l l  t h e  components. 
Bea r ing  4 4  is s e l e c t e d  t o  p i v o t  f r e e l y  w h i l e  b e a r i n g  t h e  
f u l l  l o a d  o f  a s o l a r  c o l l e c t o r  4 5  o r  o t h e r  d e v i c e  t o  be  
aimed a t  t h e  s u n ,  t o g e t h e r  w i t h  t h e  s o l a r  a i m i n g  d e v i c e .  
P i v o t  s h a f t  4 3  is p r e f e r a b l y  v e r t i c a l  f o r  b a l a n c e  and 
s i m p l i c i t y ,  and s o l a r  c o l l e c t o r  o r  d e v i c e  4 5  can be sup -  
p o r t e d  on s h a f t  4 3  i n  a wide v a r i e t y  o f  ways. 
framework (not  shown) i s  one  s t r o n g  and  s i m p l e  way of 
mounting c o l l e c t o r  4 5  on s h a f t  4 3 ,  bu t  o t h e r  a r r angemen t s  
a r e  p o s s i b l e .  
t o  t h e  b i s e c t o r  p l a n e  18  between s e n s o r  p a n e l s  11 and 
1 2  so t h a t  when p l a n e  1 8  aims a t  t h e  s u n  as i n t e n d e d ,  
d e v i c e  4 5  a l s o  aims a t  t h e  s u n  f o r  maximum e f f i c i e n c y .  
O t h e r  r o t o r s ,  p u l l e y s ,  and l e v e r s  c a n  b e  s u b s t i t u t e d  
f o r  d r &  4 2 ;  and t h e r e  a r e  many ways t h a t  a h y d r a u l i c  
s y s t e m  can  c o o p e r a t e  w i t h  a mechan ica l  s y s t e m  t o  produce  
t h e  d e s i r e d  p i v o t i n g .  

a few d e g r e e s  around a h o r i z o n t a l  a x i s  f o r  manual az imuth  
a d j u s t m e n t  t o  aim t h e . d e v i c e  a t  t h e  e l e v a t i o n  of t h e  sun  
a t  d i f f e r e n t  times o f  t h e  y e a r .  . S e n s o r  p a n e l s  11 and 
1 2  a re  o r d i n a r i l y  

A t r u s s  

S o l a r  d e v i c e  4 5  i s  o r i e n t e d  p e r p e n d i c u l a r  

Pane l  sys t em 4 5  is p r e f e r a b l y  mounted f o r  p i v o t i n g  

- 

c a n  b e  made t o  va ry  w i t h  c i r c u m s t a n c e s ;  b u t  f o r  most 
a p p l i c a t i o n s ,  120' s h o u l d  be adequa te .  
t h e  e a r l y  morning and l a t e  e v e n i n g  sun i s  r e l a t i v e l y  small, 

R a d i a t i o n  from 
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and mid-day i s  t h e  most i m p o r t a n t  t i n e  f o r  t r a c k i n g  t h e  
s u n  a c c u r a t e l y .  So t h e  d e v i c e  u s u a l l y  need n o t  t r a c k  
t h e  sun a c c u r a t e l y  a l l  t h e  way t o  s u n s e t  and swing  a l l  
t h e  way back t o  aim a t  t h e  r i s i n g  s u n ,  a l t h o u g h  t h i s  
i s  p o s s i b l e .  

E s p e c i a l l y  when t h e  d e v i c e  aims s h o r t  o f  t h e  
s e t t i n g  s u n  a t  i t s  w e s t e r n  l i m i t  o f  n o t i o n  a g a i n s t  s t o p  
48, a s h a d e  5 0  can  be  f i x e d  t o  base  4 0  t o  e x t e n d  up t o  
a p o s i t i o n  s u i t a b l e  f o r  c a s t i n g  a shadow on western 
s e n s o r  t u b e  1 4  t o  p r e v e n t  o v e r h e a t i n g  a s  t u b e  1 4  f a c e s  
t h e  e v e n i n g  sun. The d e v i c e  a l s o  p r e f e r a b l y  h a s  s a f e t y  
p l u g s  ( n o t  shown) a r r a n g e d  t o  open f o r  any e x c e s s i v e  
p r e s s u r e .  O the rwise ,  t h e  d e v i c e  i s  i n t e n d e d  t o  o p e r a t e  
a u t o m a t i c a l l y  w i t h o u t  human i n t e r v e n t i o n  o r  any  power 
s o u r c e  o t h e r  t h a n  s u n l i g h t  f o r  i n d e f i n i t e l y  l o n g  p e r i o d s  
of  time. 

I n  o p e r a t i o n ,  as r a d i a t i o n  from t h e  r i s i n g  s u n  
i n t e n s i f i e s  and f a l l s  on e a s t e r n  s e n s o r  t u b e  13, r e f r i g -  
e r a n t  p r e s s u r e  i n c r e a s e s  a g a i n s t  b l a d d e r  23  i n  s e p a r a t o r  
2 1 ,  p r e s s u r i z i n g  t h e  o i l  i n  l i n e  2 5  l e a d i n g  t o  c y l i n d e r  
31. Meanwhile, t h e  absence  of  s u n l i g h t  on s e n s o r  tube 
1 4  c a u s e s  a lower p r e s s u r e  on b l a d d e r  2 4  an6 h y d r a u l i c  
l i n e  26 l e a d i n g  t o  c y l i n d e r  32. When t h e  p r e s s u r e  d i f -  
f e r e n c e  between s e n s o r  t u b e s  13 and 1 4  becomes l a r g e  
enough, h y d r a u l i c - m a t e r i a l  moves t h r o u g h  l i n e  25 and 

- -  

t u b e  13; and t h e  p r e s s u r e s  i n  b o t h  t u b e s  a p p r o a c h  e q u a l i t y .  
This e q u a l l y  p r e s s u r i z e s  b l a d d e r s  23 and 2 4  i n  t h e  s e p a -  
r a t o r s  and t h e  h y d r a u l i c  m a t e r i a l  t h r u s t i n g  a g a i n s t  c y l i n d e r s  

. . - .. .. ... . . -- . - ~ ~ . . .  - , , . . . . .. .~.__..._~I_._____.._...~.,, . . ~ -._____.,..-_ _. "___.___ __,. -. 
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31 and 32 s o  t h a t  by t h e  time aiming p l a n e  1 8  r e a c h e s  
t h e  s u n ,  t h e  h y d r a u l i c  sys tem i s  i n  e q u i l i b r i u m  and s t o p s  
p i v o t a l  mot ion ,  l e a v i n g  t h e  d e v i c e  aimed a t  t h e  sun f o r  
t h e  most e f f i c i e n t  r e c e p t i o n  o f  energy .  

w e s t e r n  t u b e  1 4  more t h a n  e a s t e r n  t u b e  13 and c rea tes  
a n  o p p o s i t e  p r e s s u r e  d i f f e r e n c e  i n c r e a s i n g  t h e  p r e s s u r e  
i n  s e p a r a t o r  2 2  and c y l i n d e r  32 t o  p i v o t  t h e  d e v i c e  west- 
ward. S e n s o r  p a n e l s  11 and 1 2  seek e q u i l i b r i u m ,  because  
any t e m p e r a t u r e  d i f f e r e n c e  between them c a u s e s  a h y d r a u l i c  
p r e s s u r e  imba lance  t h a t  p i v o t s  t h e  d e v i c e  i n  a d i r e c t i o n  
t o  e q u a l i z e  t e m p e r a t u r e  and t h u s  keeps  b i s e c t o r  p l a n e  
18  between s e n s o r  p a n e l s  11 and 1 2  a p p r o x i m a t e l y  airned 
a t  t h e  sun d u r i n g  t h e  day. I f  c l o u d s  o b s c u r e  t h e  sun 
s o  t h a t  i t  c a n n o t  produce any t e m p e r a t u r e  d i f f e r e n c e  i n  
s e n s o r  t u b e s  13 and 14, t h e  d e v i c e  remains  s t a t i o n a r y  
u n t i l  t h e  sun r e a p p e a r s  and f a l l s  on one of  t h e  s e n s o r  
t u b e s .  S i n c e  s o l a r  c o l l e c t o r  4 5  i s  p e r p e n d i c u l a r  t o  t h e  
a iming  p l a n e  1 8 ,  c o l l e c t o r  4 5  i s  a c c u r a t e l y  aimed a t  t h e  

As t h e  s u n  p roceeds  westward,  i t  i l l u m i n a t e s  

s u n  t o  r e c e i v e  maximum i n c i d e n t  s u n l i g h t .  

........ . .  . . . . . . . . .  ............. - -  . . . . . . . .  _ _  :.. - .  . 
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I claim: 

1. A s o l a r  powered, s o l a r  a iming d e v i c e  p i v o t a l l y  
mounted on a base  and compr is ing:  

a. 

b. 

C. 

J. 

e. 

f. 

. . .  
......... . .  

,/ 
. . . . . .  . . . . . . . . . .  

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

a p a i r  o f  s e p a r a t e  s o l a r  s e n s o r  t u b e s  i n -  
s u l a t e d  from each o t h e r  and o r i e n t e d  a t  
an a n g l e  t o  each  o t h e r ;  
h y d r a u l i c  means f o r  a n g u l a r l y  p i v o t i n g  s a i d  
s e n s o r  tubes  r e l a t i v e  t o  s a i d  b a s e ;  
a p a i r  o f  h y d r a u l i c  b l a d d e r  s e p a r a t o r s ;  
h y d r a u l i c  material  communicating w i t h  s a i d  
b l a d d e r  s e p a r a t o r s  and s a i d  h y d r a u l i c  means; 
r e f r i g e r a n t  r a t e r i a l  i n  each  of s a i d  s e n s o r  
t u b e s  communicating r e s p e c t i v e l y  w i t h  s a i d  
b l a d d e r  s e p a r a t o r s  € o r  p r e s s u r i z i n g  s a i d  
s e p a r a t o r s  and s a i d  h y d r a u l i c  m a t e r i a l  as 
a f u n c t i o n  o f  s o l a r  energy  r e s p e c t i v e l y  
i n c i d e n t  on s a i d  s e n s o r  t u b e s ;  and 
s a i d  s e n s o r  t u b e s ,  b l a d d e r  s e p a r a t o r s  , and 
h y d r a u l i c  means b e i n g  a r r a n g e d  s o  t h a t  when 
an  aiming p l a n e  b i s e c t i n g  s a i d  a n g l e  between 
sa id  s e n s o r  t u b e s  i s  aimed a t  an a n g l e  f rom 
t h e  sun c a u s i n g  s a i d  s e n s o r  t u b e s  t o  r e c e i v e  
d i f f e r e n t  i n c i d e n t  s u n l i g h t  and r e a c h  d i f -  
f e r e n t  t e m p e r a t u r e s ,  s a i d  r e f r i g e r a n t  m a t e r i a l  
a p p l i e s  d i f f e r e n t  p r e s s u r e s  t o  s a i d  r e s p e c t i v e  
s e p a r a t o r s  which t h e n  power s a i d  h y d r a u l i c  
means t o  p i v o t  s a i d  s e n s o r  t u b e s - t o  c o r r e c t  
t h e  s o l a r  aim of s a i d  - b i s e c t o r , p l a n e ;  and 

L when s a i d  p l a n e  is aimed a t , t h e  sun  c a u s i n g  
s a i d  s e n s o r  t u b e s  t 
e q u a l  t e m p e r a t u r e s ,  

p p l i  es approximate  
s a i d  r e s p e c t i v e  s e p  
s a i d  h y d r a u l i c  means s t a t i o n a r y .  

2. The d e v i c e  of claim 1 where in  s a i d  a n g l e  between 
s a i d  s e n s o r  t u b e s  i s  an a c u t e  ang le .  

-- . 2 . -  -- -. . ... 
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3. The d e v i c e  of claim 1 i n c l u d i n g  g l a z i n g  m a t e r i a l  

4 .  The d e v i c e  o f  claim 1 i n c l u d i n g . s m a l 1  o r i f i c e s  
a r r a n g e d  o v e r  s a i d  s e n s o r  t u b e s  . 
r e s t r i c t i n g  movement o f  s a i d  h y d r a u l i c  m a t e r i a l  between . 

s a i d  s e p a r a t o r s  and s a i d  h y d r a u l i c  means t o  p r e v e n t  r a p i d  
movement of s a i d  h y d r a u l i c  means. 

5.  The d e v i c e  o f  claim 1 i n c l u d i n g  s t o p s  f o r  l i m i t i n g  
s a i d  p i v o t i n g  of  s a i d  s e n s o r  t u b e s .  

6. The d e v i c e  of  claim 1 where in  s a i d  h y d r a u l i c  
means i n c l u d e s  a p a i r  of c y l i n d e r s  mounted on s a i d  b a s e ,  
a c a b l e  connec ted  between s a i d  c y l i n d e r s ,  a r o t o r  mounted 
to  p i v o t  w i t h  s a i d  s e n s o r  t u b e s ,  and s a i d  c a b l e  b e i n g  
wrapped around s a i d  r o t o r  so s a i d  c y l i n d e r s  o p e r a t e  t o  
t u r n  s a i d  r o t o r  and p i v o t  s a i d  s e n s o r  t u b e s .  

c o l l e c t o r  mounted on s a i d  b a s e  f o r  r o t a t i o n  w i t h  s a i d  
s e n s o r  t u b e s ,  s a i d  s o l a r  energy  c o l l e c t o r  b e i n g  o r i e n t e d  
p e r p e n d i c u l a r  t o  s a i d  b i s e c t o r  p l ane .  

s a i d  p i v o t i n g  of  s a i d  s e n s o r  t u b e s  and s a i d  s o l a r  c o l l e c t o r .  

a r r a n g e d  o v e r  s a i d  s e n s o r  t u b e s  . 
s a i d  s e n s o r  t u b e s  is an  a c u t e  a n g l e .  

7. The d e v i c e  o f  claim 1 i n c l u d i n g  a s o l a r  energy  

8. The d e v i c e  o f  claim 7 i n c l u d i n g  stops f o r  l i m i t i n g  

9. The d e v i c e  of  claim 8 i n c l u d i n g  g l a z i n g  m a t e r i a l  

10.  The d e v i c e  of claim 9 where in  s a i d  a n g l e  between 

11. The d e v i c e  o f  claim 1 0  i n c l u d i n g  s m a l l  o r i f i c e s  
/ r e s t r i c t i n g  movement of s a i d  h y d r a u l i c  mater ia l  between 

~- 
s a i d  s e p a r a t o r s  and s a i d  h y d r a u l i c  m a n s  t o  p r e v e n t  r a p i d  
movement of s a i d  h y d r a u l i c  means. _ _  

- 
- 

-~ - - -  - - 
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A B S T R A C T  
A s o l a r  powered, s o l a r  a iming  d e v i c e  p i v o t a l l y  

mounted on a b a s e  40 u s e s  a p a i r  o f  s e p a r a t e  s o l a r  s e n s o r  
p a n e l s  11 and 1 2  t h a t  are i n s u l a t e d  f r o n  e a c h  o t h e r  and 
o r i e n t e d  a t  an  a n g l e  t o  each  o t h e r .  H y d r a u l i c s  a n g u l a r l y  
p i v o t  t h e  s e n s o r  p a n e l s  r e l a t i v e  t o  t h e  b a s e  i n  r e s p o n s e  
t o  p r e s s u r e  produced  by s u n l i g h t  s h i n i n g  on s e n s o r  t u b e s  
1 3  and 1 4  a r r a n g e d  w i t h i n  t h e  s e n s o r  p a n e l s  t o  c o n t a i n  
r e f r i g e r a n t  mater ia l .  The r e f r i g e r a n t  communicates w i t h  
and p r e s s u r i z e s  a p a i r  o f  b l a d d e r  s e p a r a t o r s  2 1  and 2 2  
t h a t  s e p a r a t e  t h e  r e f r i g e r a n t  from h y d r a u l i c  n a t e r i a l  
o p e r a t i n g  t h e  h y d r a u l i c  p i v o t e r .  Senso r  t u b e s  11 and 
1 2 ,  s e p a r a t o r s  2 1  and 2 2 ,  and t h e  h y d r a u l i c s  a r e  a r r a n g e d  
so t h a t  when an a iming  p l a n e  1 8  b i s e c t i n g  t h e  a n g l e  between 
t h e  s e n s o r  p a n e l s  i s  aimed a t  a n  a n g l e  f ron  t h e  s u n  t h u s  
c a u s i n g  t h e  s e n s o r  tubes  t o  r e c e i v e  d i f f e r e n t  i n c i d e n t  
s u n l i g h t  and r e a c h  d i f f e r e n t  t e m p e r a t u r e s ,  t h e  r e f r i g e r a n t  
m a t e r i a l  a p p l i e s  d i f f e r e n t  p r e s s u r e s  t o  t h e  r e s p e c t i v e  
s e p a r a t o r s  which -in t u r n  power t h e  h y d r a u l i c  means t o  
p i v o t  t h e  s e n s o r  p a n e l s  and c o r r e c t  t h e  s o l a r  aim o f  
b i s e c t o r  p l a n e  18. The d e v i c e  can  be used t o  aim a s o l a r  
ene rgy  c o l l e c t o r  o r  o t h e r  s o l a r  d e v i c e  , o r i e n t e d  pe rpen-  

n t h e  s e n s o r  - p a n e l s .  

- 
- -  
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