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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 responsi-
bility 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. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views

and opinions of authors expressed herein do not necessarily state or
United States Government or any agency thereof.

reflect those of the
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SIMMARY OF ALL WCRK DONE
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First Quarter - Report Dec, 31,1930

1)y Restored a surplus 4000 gal, gasoling tank with manhole access, wust prev-
entive coating inside & out

2)  Excavated ta bury tank midway betwesen rasidences No, 1 & .2 six feet .-
undargrounds Patented insulation system, Application 202,702

3) trenched and in:talled insulated water suction and discharge lines from
tank to both residences, Also water supply line from well,

4) Rewonrked windmill drive line

5) To overcome complexity of controllad clutching & declutching of
windmill and the A/C back-up motor, a second compressor dedicatzd to
the A/C motor was added, Both compressors are in parelel and common
freon circuits of residence no, 2, '

5) Started procuresment of heat pump components.

See photos of tank & insulatioh proceedures,'windmill re=building with

Dec, 31,1380 report,

Second Zuarter - Zazport April 5,1931

1) Installed Renault transaxle at windwill baze,
2) Enclosad drive line of windmill with remote greasing provision
3) procurad %' copper pipe for .solar panels

4)  erected windmill - Co

‘See photos of erection with April 5,1981 report,

Third Cuarter - Report of JUly 1,1981

©71) 1 Added Eiyﬁheel to windmill drive.

e o '?)"fifewbrkéd a Tdyota manual clutch with motorﬂked deive and limict
ST sl tches to unload flywheel to compressoc B:tween adjustable
. ~high and low RPM settingse AR T

':43)'ﬂlordered;ahréléctro Tachometer for controlling 1) above

%) Hooked up water clre

ation system w: o oo

""" Reworked "A" coil for Furnace of Rese no, 27

©

‘»?i6) 7itnifféliébnceptiprdﬁﬁgéd5forisdlar7§anel‘tfackiﬁg orizatoc

7) gained Insite on significant advantage of thr old farm windmill over
moda¥n high speed wind generatocs, See pagzc 2 of July 1,1931 repocte




Third Quarter - Cont.

' * 8) relocated windspeed indicator from windmill tower to remote mast,

See photos of flywheel, circulating pump vault & MA" coil rewnrk with
July 1,1981 report,

Fourth Quarter = Oct 92,1981 Final Report

1) Installed Electro Tachometer and wired motorized clutch on
flywheel,

2) Total system automatic controls wiring 907 complete. Estimate
not more than 200 hours remaining of loose ends, Scheduled complation
by late November 1981,

3) Built seven Solar panels, one complete, six ready for jinal assambly,
Orderad four panels f£rom Untversal Solar Development, Orlando Florida
for comparative performance evaluation., (shipment pron;sed wk of 10/12)

-4)  Refined concept of tracking orientor, Patent Application mailed 10/3/81
to UoS. Patent Office‘

5) Priority present effort is to complete th: prototype for ahovz,
Visited Greer Hydraulics in Commerce City Califommia Cnt,2, They
have provided 2 Greeolators, the pressure vessal with bhladder
separators., It is intevesting to note they have not seen this
application using freon/ oil fluids befora, Completion zoal is
to be operational by Open House Oct. 30th,

6) TFabricated Solar panel trunion and mount in concrete pedistal,

7)  Added controlls for maintaining storage tank water level from well,
Added temperature water probe to tank.
Added agitator drive to tank water.

8) Cn October 8th we had a '"cold front" mové in with 60 MPH.gale winds
for four hours, The tower and driveline had oaehell of a test,
Flywheel attained speed In excess of 1000 2PM, Vo prot'om,

2g0 *iatino with Rochester Gab &“vlebtri~"or‘104n affatt hour
et ers and recorders to monitor system for a peciod of “time, Final
lagrams and performance data will be Forwarded .in due course.

9
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Octecher 9,1981

A.T. Program Mgr.

D.0.T.

26 Federal Plaza, Rm. 2200
Mew York, N,Y. 10278

Final Report July - September 1981 ; B,0.F. Grant FG-42-80 R 20.5161

Man hours spent:

a) Braught forward: ' from July lst report 713.5
b) This reporting period July - Sept 446 4,6
Total 1160,1

Original budget estimated 1410 man-hours. At this point of virtual
completion, man~hours are 187 under budget. There remains perhaps 200 man-hours
control wiring and final documentation. Thics should be complete late November,

Financial Summary:

From ledger sheet No; 1

Category No. 2 Equipment/ Supplies $ 364416
Category No. 4 Materials 5,721.11 -
$5,085,27
From ledger sheet No; 2
_Category Noo. 3 Equipment/ Supplies $ 3&;95
Category No. 4 Materials : 1,123.17
.Category No., 7 Sub~Contract 1,000,00 .
$2,158,12
From ledger sheet No;_3
Category No. 2 }Equxpmcnc/ S"pplzc ,__;h;'_$,844;27
“*Category No. 4 Materials e C 2,794,469 ) .
i . el A - $3,638,76
‘ F rom 14D . &4 NQ. 4‘_:# . T ,',,__;;_;;;;,,%;—v:_'_-_.;z,‘,,,,,ﬂr_.,__, ,; f B (SO

:i:QEquzpnent/ Supplxeq.l
R Matcrials S

" $1,486,03
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Page 2

Financial Surmary, con't,

Totzls from ledger sheets 1,2,3, &4 by Category:

Category No. 3 Equipment/ Supplies $1,594;é5

Category No. 4 Materials 9773.73

Category No. 7 Sub- Contract _ 2,000,00 -

' - : A $13,368,18
Breakdown by Budget, Original scape, Solar supplement:
Budget Original Scope Solar Supplement Total

Category No. 3 $ 800,00 § 809.08 $ 785.27 $. 1,59 .45
Category No. 4  9,410,00 8,3%4.95 1,378,78 9,773.72
Category No. 7 2,500.00 2,000,00 - .- 2,000,00
Iji SCe 290.0(’
Totals $13,000, 00 $11,204,03 $2,164,15 $12,368.18

- A total of 57 checks were issued on A/C 050206-1919-C6 starting Vo. 1 -7
and continuing No. 101 « 131, Total dollar amount of checks including a $4,98
Check Charge is $13,040.89, Twa deposits were made for rvefund of material
retumed for crdit and canceledy $94.46 & $51.80, which gives s net Lohgl of
checks written of §12,894,63

Attached arc copics of the Check bool: and lodser sheots 1,2,3,84, The check
book closing balance has been Bank verificd verbally as check Noo 150 to Newark
Electronics has vet to clear. ($45.06). The balance $258.60 balances against
deposits and accrued interest as follows:

Deposits of Grant Draws (3) $12,000,00
Accrued Intcrest 153.23
Total deposits 313,153.23
Less net Total checks 1q<ued ) -12 894.63
Balance 2\8.36

I have wmxtten~wu final checks 10/5/81 to clovn the account. No.157 payable
to Roger H, Cross-Jre. for $105.37. Sec note on ledger sheet No.é, partial re-imburse-

ment of cash spent in this last quarter, balance absorbed by R.H.C. The second
~No 153 is enclosed and pavable to A.T. Progxan Mgre DeQ.F, for $153,23, (accrued

1ntcrcst)

Poncct ovcr-run WAE 1 7" q

T*i‘jw fvifrmi ‘ §_§8° et 146 6 —_— 1 7w .;;hffﬁ,;Aigh;4,@;,,
R . ‘ $11 000.00 - o
It is 1ntcrcqting to ncte the major expensc. carcgory of lieat punmp related

within 37 of budgeted §7250,00 ($¢7:0 00 plus $2,500.00
l0,103,107,119,124, -

material and subecontract was
The total for this portion was$7466.46 and comprised checks @

- 125,130,134,146,151,117,112,120,126,126, &140 (less eredir retum $94., 66)




Financial summary, con't.

Acknowledgement must be given to Suppliers who donated free or .at cost goods
and services because of their fajith in the projects future potentiale This saved
vell over §$3,000. Considerable salvage material hag boen used at ne charge to the
projecte All of this hias made possible the $2,1€4,15 allocation to the Solar

Supplement puckage.

Project Status:

1) wind Mill driven heat pump;

The Electre Tackometer orxdered from Ossman Instruments was very late in coming.
(early Sept) This contrels clutching and de-clutching of flywheel stored

low energy winds to the compressor. Do not as yet have operational experience
as installation has just been completed.

2) - Back-up motor driven heat punpe.

This shares in parallel the same freon network ef the wind mill driven comp-

ressor, It is operational in ccoling and heating modes.

3) Monitoring of performance:

We are negotiating with Rochester Gas & Electric for .loan of watt-hour
‘meters and recorders for usc over a sustained period. No data available

at this téme,

4) Automatic controls:

All material is availasble and wiring is 907 complete. Estimate it may be
late November 81 for completion with documentation. :

5) Water suction lecak reported in July xeport:

This was located, excavated and repaired. Pump now holds prime.

6) Solar Supplement‘

I have 0pted to bu11d my own panels from a covt sav1ng ve1Wp01nt. The
iaitial bank has 7 panels 4l'wide. X93 uh:gh for ‘a total of 183 square feet.
_ The first one is complctcd, the other six requ:rc ‘final assembly. Construction
consists of 16 gage fabricated stecl framc, “double ‘glazed with window glass.
~Two inch Thermex insulation backed with sa]vagO'abovc ‘ground aluminum pool
‘perimiter. ‘I :made ‘the absorber plateg from 14 .gage alum, 'sheet -41" wide and
16" high. I built a hydraulic press to form mine ificishapes every 4" in the
-~ 16" direction. Thus 5% of these 16":formcd ‘stips painted flat -black make up
"~ one absorber plate. Scven and one half ‘Foot ‘copper ‘pipe (totol of 9 per
_abnsxber plate) :is locked into the—f= shape:with Thermex Thermal conductive
cement, T have -independ-ntly of the grant purchesed 4 panels from Universal
‘Solar Development which w111 provide a basis of pcrformanco comparison to

those 1 havu mado._




Solar Supplement - Cont.

These seven solar panels are hinge mounted on a rotatable trussed

trunion. The rotational bearing support was salvaged using one half

of a Rockwell dump truck full floating rear axle mounted vertically

in a concrete pedistal. The hot water return from the upper panel

discharge manifold returns to the tank thru the center of the axle

in insulated pipe (inplace of the original axle shaft) . The horizontal

hinged support mounting allows seasonal adjustment of the tilt to

match the sun's ever changing path summer to wintex. The would be a manual
- adjustment 2 or 3 times per year. Cold water supply to the bottom feed

manifold comes from a motorized valve on an underground insulated line

from the main circulatirg pump which supplies tank water to the chillers

in each heat pump locations in residences 1 & 2. An adgitator was been

added to the 4000 gal tank to prevent temperture stratification. A Detta T

temperature differential monitor controls the feed water valve whenever

panel temperature exceeds tank temperature by more than 10 degrees.

Another motorized valve has been rewvorked to "normally open'' operation.

vihen panel temerature approaches freezing the valve de-energizes allowing

draindowvn protection. The reworked mode a2lso assures anti-freeze protection

in event of power failure.

7~

A Patent Application, copy attached, has been filed for a Solar tracking

Orientor device., This is a triangular package mounted on top of the center

Solar panel. It operates on differential pressure applied to CW & CCW

hydraulic cylinders. Cylinders are mounted on the concrete pedistal at the

base. Pressure differential exists when the triangular sensing panel

doesn't directly face the sun. A Freon charged loop feeds the bladder

of a pressure vesscl ( Greerolator) in both the E & W insulated end glazed

chambers of the sensing collector. Freon pressure differential as a result

of temerature differences in the two chambers works against hydraulic oil

on the other side of the bladders in the pressure vesselse This oil feeds the

opposing hydraulic cylinders thru hoses. The cylinders rotate the trunion

mounting the solar bank, until pressure equalizes, that is when temperatures

are equal in the § &W chumbcrs and the whele trunion divectly faces the
~sun, The whole unit can be made for under $500. It would have application

for concentrating collectors as well as photovoltaic collectors. This

market is now gependent on electronic sensors and power devices which

are far more complex and costlye

I have the material to build the prototype and expect to be testing and
~ debugging by late November, o

Conc1u51on'im'

While this is the “final" report to satisfy Oct."ISth f111ng, final
‘system ‘has under one a years heatzng and

ide and confidcnce in ‘the system.
X £ VA '0../5 ‘PM and are “inviting the many
suppliers, 1no:v;duals and” publicuoffxci s who's' ‘cooperation has made this
possible, High on the list is the D.0.E. and we hope. concltxons permit your
attendenceo . .

By copy attaghed;:i'vékinféfmed De0cEs Patent"Couﬁc;l of the patent
application on thc Solar orientor and requcsted clearance.




Also enclosed is a copy of Eugene Steplhans letter of Sept 21
advising allowance of Patent Application 202,702, - Thermal Insulation

Systeme

Enclosures:

copies of 1)

"
“

3)
4)
5)
6)
3

Sincerely

Rogerx lle Cross Jr;
October $,1981

ledger sheets 1,2,3, &4

check book entries for 59 checks on A/C 050206-1919-06
check No. 153 for _accrued intcrest { $153.23 )

Photos of 4th qtr. work

open house invitation

Patent Appl. for Solar Tracking Orientor

Letter to D.O.E. Patent Council with 6

Letter Sept 21, Stephans Thermal Insulation System
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PLEASE BE SURE TO DEDUCT ANY PER CHECK CHARGES OR SERVICE CHARGES THAT MAY APPLY TO YOUR ACCOUNTY
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¥ Cercbor 7,1931

Depte of Energy
Arockhaven Arca Offico
Upten, Hew York 11973

Attention Leonard Belkin, Chief
Office of Patcnt Counscl

Dear Hre Belkin: DeQuFe Grant No, FG=542-202200161

~

teforence is made to your letter of Jan (,1981 enclasing Confirmatory
Licemse (Format A ) which vou asked I file ovk and retum for your Ref. Docket
Noe S=53,393 - S.i. 202,702 - Roger il. Cross Fre = Thevmwal Insulation System.
I believe I hove carelessly meglectad to yetuwrm the signed copy as I just came
across the naterial. Encloscd please T

NU S8he

Secundly, T take this oppocrlunity fo inform you of a sccond Patent Appe

copy attached, ulich has just boen filed for a Jelar powverad sunsing anc tracking
devisee I roquest clearsmece on this alsa.

’ Togor e Tress Jre

927 EZvie Statio Ad.
Rush, iew YVork 14542




EUGENE S. STEPHENS

STONEBRAKER, SHEPARD & STEPHENS
PATENT, COPYRIGHT & TRADEMARK LAW 716-24-1-7910
75 COLLEGLE AVENUE
ROCHESTER, N.Y. 14607

September 21, 1981 _ Cable ESSPAT

Mr. Roger ll. Cross, Jr.
927 Erie Station Road
Rush, New York 14543

Dear Roger:

Re: Patent Application Sn. No. 202,702
THERMAL INSULATION SYSTEM

We are pleased to report that the Examiner has allowed the
above application, and it will proceed toward issuance.

Issuance of the patent will bar any foreign filing, so if
you have changed your plans and desire any foreign applications,

please let me know soon.

The enclosed invoice covers the response that was filed and
the issuance fee.

Please call if you have any questions.
Cordially, o 7

STONEBRAKER, SHEPARD & STEPHENS

_ {Z;ZéméL/

Eugene S. Stephens
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT: Roger H. Cross, Jr.v/

SERIAL NO: Not Yet Assigned

FILED: CehchrrentlywHereﬁith

TITLE: SOLAR POWERED, SOLAR AIMING DEVICE

DISCLOSURE STATEMENT

Commissioner of Patents

and Trademarks
Washington, D. C. 20231
Sir:

Although no preliminary search’was made before
filing this application, applicant has disclosed this
invention to severallworkers well experienced in hydraulics,
ref;igerants, and solar collector arts without discovering
any previous'suggestion for“e solar powered, solar aiming
device,
| For any questlon on the art or the appllcatlon,

the Examlner is respectfully 1nv1ted to call applicant's

attorney.

’, Respectfully submltted
'E,STONEBRAKER SHEPARD 6 STEPHENS e

. Stephe Re ”520 649 4.f“fu;ﬁ;iiﬁTﬁtf;;Tﬁ‘

,WWM,AJHW7S College Avenue B S S

'Rochester, New York 14607 g - S S

ESS:cba

Dated:




TITLE

SOLAR POWERED, SOLAR AIMING DEVICE

BACKGROUND
Solar energy collectors are known to be much

more efficient if aimed to track the sun. Accomplishing
this has been cumbersome and expensive, though, It re-
‘quires a mechanical mounting that allows solar energy
collectors to pivot, a power supply for moving the col-
lectors, and a control sysiem for insuring that the move-
ment tracks the sun reasonably accurately. The cost and
difficulty of meeting these requirements have practically
limited most solar collectors to stationary positions
that are less efficient.

My invention suggests a solar powered aiming
device that draws both the necessary power and the aiming
control from the sun itself and uses this in a simple,
low cost, and effective way for aiming continuously at
the sun., My device attains automatic and reliable operation
without human intervention and without a separate source
- of power so that the’sun itself supplies all that is needed
for a solar aiming device.

SUMMARY OF THE INVENTION _ . .
My solar powered solar a1m1ng d°v1ce is pivotally

»mounted:on" “ase ‘and uses a pa1r of separate solar -sensor
,~tubes that are 1nsu1ated‘from each other and orlented

the hydraullc p1voter, S0 that solar energy respect1ve1y
incident on the sensor tubes pressurlzes the separators

and the hydrau11c materlal
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These components are arrénged'so that when an
aiming plane bisecting the angle between the sensor tubes
is aimed at an angle from the sun, causing the sensor
tubes to receive different incident sunlight and reach
different temperatures, the refrigerant material applies
different pressures to the respective separators which
then power the hydraulics to pivot the sensor tubes to
correct the solar aim of the bisector plane. Conversely,
when the bisector plane is aimed at the sun, causing the
sensor tubes to reach approximately equal temperatures,
the refrigerant material applies épproximately equal
pressures to the respective separators, which then hold
the hydraulics stationery.

DRAWINGS
Figure 1 is a partially schematic, fragmentary

plan view of a preferred embodiment of my solar powered,

solar aiming device; :
Figure 2 is a partially schematic, fragmentary
elevational view of the sunny side of the device of FIG.
- 1; and , o . ‘
Figure 3 is a partially schematic, fragmentary
‘elevational view of the shady side of the device of FIG.
1. ¥ : - L
- DETAILED DESCRIPTION 1”, - ‘ M‘
. The draw1ngs show a preferred arrangement of

‘components that work together to form-a -solar’ powered
A solar aiming device according to my: 1nventlon.‘ These
'";;components include a pair of sensor panels 11 .and 12,
‘a pair of hydraullc bladder separators*Zl*and.ZZ, ‘and
vu;a%palr of hydrau11c cy11nders ' 2, ]
“Tto. respond to sunllght for powerlngfe"‘ imin

‘aiming :he dev1ce;v'

A”f'Many variations 1n these components are - p0551b1e acc°rd1ng~
'77to the invention as explazned ‘below s ’
‘First, the solar sensor panels 11 and 12 are
Aseparate and insulated from each other and oriented at
. -an angle to each other as illustrated. Panels 11 and
_;g.inelude respectivejsensor}tubes 13 and 14 preferably

b ey S 5 AN ST S AT b £t
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formed of copper that is blackened to collect solar energy.
Tubes 13 and 14 are arranged in patterns that are angled
to each other and are suitably disposed for receiving
incident radiation from the sun; and in the preferfed
arrangement illustrated, tubes 13 and 14 are bent into
a zigzag path that forms a large surface area. The zigzag
portions of tubes 13 and 14 are also formed in a concave
configuration as best shown in FIG. 1, and the main reason
for this is to widen the solar angle of view of each tube
for receiving solar radiation. This helps the morning’
sun be effectively incident on the eastern sensor tube
13 when the -device is pointed westward from following
the previous day's sun, for example. Tubes 13 and 14
can also be arranged in'flat planes and convex shapes;
they can be spiraled instead of zigzagged and can be
laid out in other ways for effectively receiving incident
sunlight. : ‘
Glazing 15 and 16, preferably formed of glass,
encloses sensor tubes 13 and 14 to make them more effective
at receiving solar energy and to reduce wind chill effects,
Just aS the sensor tubes 13 and 14 can be arranged in
many different configurations, glézing'lS and 16 can also
have different shapes and be formed of different materials.
. One possibility is a blister-shaped glazing that collects
~a wider angle of sunlight, andianother'pbssibility is
““an ‘optical g1a21ng that dlrects snall 1nc1dence angle :
sunlight 1nward agalnst tubes 13 and 14 T

- and 12-is at ‘an angle to"each other, andﬁthé anqlé»is"ﬁ*”ff
~ preferably - ‘acute as shown in FIG, 1. ~This angular orienta-
,°;t1onvrefers-to~the angle of view ‘from which sensor panels
11 and 12 can receive incident Sunlight,:and the respective
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solar angles of view of panels 11 and 12 are angled from
each other and preferably overlap in the direction of
aim toward the sun. Another way of expressing this is
that sensor panels 11 and 12 are oriented along opposite
sides of an arrowhead that aims at the sun and is pref-
erably pointedvor'acute angled, rather than blunt., A
plane 18 that bisects the angle between sensor panels
‘11 and 12 serves as an aiming plane that is directed toward
the sun, and panels 11 and 12 are acutely angled to plane
18 and disposed on opposite sides of plane 18 as illustrated.
Bladder separators 21 and 22 correspond with
each of the panels 11 and 12, and one end of each of the
sensor tubes 13 and 14 is coupled to respective bladder
separators 21 and 22. The opposite ends 19 of tubes 13
and 14 are sealed closed. Separators 21 and 22 have internal
bladders 23 and 24 that resemble the bladders in hydraulic
accumulators. Separators 21 and 22 are simpler, however,
and do not require check valves and other accessories
found in accumulators. v '
Ref?igerant material trapped within sensor tubes
13 and 14 communicetee with bladders 23 and 24 in separators
21 and 22 to provide solar powered hydraulic pressure.
The refrigerant'material can be any of the refrigerant
materials presently in use, and a suitable quant1ty of
.refrlgerant is charged within tubes 13 and 14 and separators
21 and =22 so that the refr1gerant does not- entlrely vaporlze
-at the hzghestéexpected—operat1ng temperature of the

. , pace:in sebarators 21 and - 22,
~lines 25 and 26, and cylinders 31 and 32 is filled with
~a conventional hydraulic materlal such as hydraulic 0il.

Passive overflow lines 33 and 34 lead from cylinders 31
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and 32 to a reservoir 35 of hydraulic¢ material to fill
the hydraulic system'with 0il and eliminate air and moisture.

As increased pressure from refrigerant vapor
expands bladders 23 or 24 in separators 21 and 22, this
forces hydraulic material out of separators 21 or 22 and
into hydraulic cylinders 31 or 32 to accomplish hydraulically
powered movement. Bladders 23 and 24 thus separate refrig-
erant and hydraulic material at a pressure interface that
moves as sunlight varies the temperatures of sensor tubes
13 and 14. _ N

Lines 25 and 26 are long enough and flexible
enough so that they can accommodate the full scope of
rotation of the device. They also preferably include
small orifices 27 and 28 arranged to restrict the flow
of hydraulic material between separators 21 and 22 and
cylinders 31 and 32 so that pivotal movement of the device
is necessarily slow. This keeps the hydraulic system
from over responding to temporary discontinuities in
received solar energy, such as short-lived shadows; and
it also helps the hydraulic system hold the device steady
against wind force. A rotation of only 15° per hour is
adequate to track the sun, but orifices 27 and 28 allow
substantially faster pivoting than that so the device
can rotate from wes:_;g'egst in:rqspongé to the morning

sun.,

~ = ;fq;~Cy11ndersi31 and 32 are each 51ng1e actlng
W-3~ww»-'hydrau11c cylinders’ hat'are prefer;ed for s1mp11c1ty,

i i 4 1] ver ‘ zpivotal motion

~by wrapping cable 41 around a drum or ‘pulley 42 concentric
with a vertical pivot shaft 43, Shaft 43 is vertically
supporﬁed on base 40 by a bearing 44 and_carries'both a
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solar collector 45 and sensor panels 11 and 12 for pivoting
together relative to base 40, This brings the pivotal
effect back to sensor panels 11 and 12 as explained below.
Base 40 can be formed in many- different ways

and is sturdy enough to support all the components.

Bearing 44 is selected to pivot freely while bearing the
full load of a solar collector 45 or other device to be
aimed at the sun, together with the solar aiming device.
Pivot shaft 43 is preferably vertical for balance and
simplicity, and solar collector or device 45 can be sup-
ported on shaft 43 in a wide variety of ways. A truss
framework (not shown) is one strong and simple way of
mounting collector 45 on shaft 43, but other arrangements
are possible. Solar device 45 is oriented perpendicular
to the bisector plane 18 between sensor panels 11 and

12 so that when plane 18 aims at the sun as intended,
device 45 also aims at the sun for maximum efficiency.
Other rotors, pulleys, and levers can be substituted

for drum 42; and there are many ways that a hydraulic
system can cooperate with a mechanical system to produce

the desired pivoting. :
Panel system 45 is preferably mounted for pivoting

a few degrees around a horizontal axis for manual azimuth

adjustment to aim ‘the.device at the elevation of the sun

at difféienf:times-df‘the year. . SenSor'panels 11 and

'(12 are ord1nar11y far‘smaLler than an - energy collector

can be made to vary with circumstances; but for most
applications, 120° should be adequate. Radiation from
the early morning and late evening sun is relatively small,
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and mid-day is the most important time for tracking the
sun accurately. So the device usually need not track
the sun accurately all the way to sunset and swing all
the way back to aim at the r1$1ng sun, although this
~is possible, i
Especially when the device aims short of the
setting sun at its western limit of motion against stop
48, a shade 50 can be fixed to base 40 to extend up to
a position suitable for casting a shadow on western
sensor tube 14 to prevent overheating as tube 14 faces
the evening sun. The device.also preferably has safety
plugs (not shown) arranged to open for any excessive
pressure., Otherwise, the device is intended to operate
automatically without human intervention or any power
source other than sunlight for indefinitely long périods

of time. _
" In operation, as radiation from the rising sun

intensifies and falls on eastern sensor tube 13, refrig-
erant pressure increases against bladder 23 in separator
21, pressurizing the 0il in line 25 leading to cylinder
31. Meanwhile, the absence of sunlight on sensor tube

- 14 causes a lower pressure on bladder 24 and hydraulic

. line 26 leading to cylinder 32. When the pressure dif-
ference between sensor tubes 13 and 14 becomes large
enough hydraullc mater1a1 moves through line 25 and

13of sensor panelslllrand 12 approaches thé¢sun, sunlxght
v}*becomeSulncidoni on»sonsor”thbe 14uasiwé11 ‘as “sensor.
‘tube 13; and the pressures in both tubes approach equalxty.
This equally pressurizes bladders 23 and .24 in the sepa-
rators and the hydraulic material thrusting against cylinders
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31 and 32 so that by the time aiming plane 18 reaches
the sun, the hydraulic system is in equilibrium and stbps
pivotal motion, leaving the device aimed at the sun for
the most efficient reception of energy.

“As the ‘sun proceeds westward, it illuminates
western tube 14 more than eastern tube 13 and creates
an opposite pressure difference increasing the pressure
in separator 22 and cylinder 32 to pivot the device west-
ward. Sensor panels 11 and 12 seek equilibrium, because
any temperature difference between them causes a hydraulic
pressure imbalance that pivots the device in a direction
to equalize temperature and thus keeps bisector plane
18 between sensor panels 11 and 12 approximately aimed
at the sun during the day. 1If clouds obscure the sun
so that it cannot produce any temperature difference in-
sensor tubes 13 and 14, the device remains stationary
until the sun reappears and falls on one of the sensor
tubes. Since solar collector 45 is perpendicular to the
aiming plane 18, collector 45 is accurately aimed at the

sun to receive maximum incident sunlight.
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1. A solar powered, solar aiming device pivotally

mounted on a base and comprising:

a.

a pair of separate solar sensor tubes in-
sulated from each other and oriented at

an angle to each other;

hydraulic means for angularly pivoting said
sensor tubes relative to said base;

a pair'ef hydraulic bladder separators;
hydraulic material communicating with said
bladder separators and said hydraulic means;
refrigerant material in each of said sensor
tubes communicating respectively with said
bladder separators for pressurizing said
separators and said hydraulic material as

a function of solar energy respectively

‘incident on said sensor tubes; and
said sensor tubes, bladder separators, and

hydrauiic means being arranged so that when

an aiming plane bisecting said angle between

said sensor tubes is aimed at an angle from

" the sun causing said sensor tubes to receive
different incident sunlight and reach dif-
~ ferent temperatures,'said‘refrigerant material

.applies different. pressures to said respective

:separators which then” power “said ‘hydraulic

 means to pivot said . sensor ‘tubes to correct

;}equal temperatures,_
“applies approxlmately "qua_”

othe solar -aim of sa1d b1sector plane,:and
awhen sa1d plane is azned at“the ‘sun cau51ng

’ch pprox1mate1y
saldwrefr1yerant materlal

wgfsald respective separatdrs wh1ch then ‘hold

said hydraulic means stationary.

2. The device of claim 1 wherein said angle between

said sensor tubes is an acute angle.
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3. The device of claim 1 including glazing material
arranged over said sensor tubes.

4. The device of claim 1 including small orifices
restricting movement of said hydraulic material between
said separators and said hydraulic means to prevent rapid
movement of said hydraulic means. :

5. The device of claim 1 including stops for limiting
said pivoting of said sensor tubes.

6. The device of claim 1 wherein said hydraullc
means includes a pair of cylinders mounted on said base,

a cable connected between said cylinders, a rotor mounted
to pivot with said sensor tubes, and said cable being
wrapped around said rotor so said cylinders operate to
turn said rotor and pivoi said sensor tubes.

7. The device of claim 1 including a solar energy
collector mounted on said base for rotation with said
sensor tubes, said solar energy collector being oriented
perpendicular to said bisector plane.

8. The device of claim 7 including stops for limiting
said pivoting of said sensor tubes and said solar collector.

9. The device of claim 8 including glazing material
arranged over said sensor tubes.

10. The device of claim 9 wherein -said angle between
said sensor tubes is an acute angle.

11, The device of claim 10 including small orifices
””restriétihg:ﬁoVehent?of said hydraulic material between
~ .said separators and said hydraulic means to prevent rapid

~...movement of said hydraulic means. RSN S,
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TITLE

SOLAR POWERED, SOLAR AIMING DEVICE.

ABSTRACT
A solar powered, solar aiming device pivotally

mounted on a base 40 uses a pair of separate solar sensor
panels 11 and 12 that are insulated from each other ‘and
oriented at an angle to each other. Hydraulics angularly
pivot the sensor panels relative to the base in response
to pressure produced by sunlight shining on sensor tubes.
13 and 14 arranged within the sensor panels to contain
refrigerant material. The refrigerant communicates with
and pressurizes a pair of bladder separators 21 and 22
that separate the refrigerant from hydraulic material
operating the hydraulic pivoter. Sensor tubes 11 and
12, separators 21 and 22, and the hydraulics are arranged
so that when an aiming plane 18 bisecting the angle between
the sensor panels is aimed at an angle from the sun thus
causing the sensor tubes to receivevdifferent incident
sunlight and reach different temperatures, the refrigerant
material applies different pressures to the réspective

~>$eparators which 4n turn powér-the hydraulic means to
pivot the~s¢nsorfpanels and correct the solar aim of

~ bisector plane 18. The device can be used to aim a solar

‘"eﬁergyéc611é6f0¥{6ffofﬁerHSOIar'de&iée‘oriented“perpen-~

aiming .plane be een ‘the sensor panels. =~

- dicular to th
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