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now to FIG, 1 there is shown a solar refiector

18 which reflects the sun rays that strike it and concen-
traies these rays in a focal plane. A therma! buib 21
containing a volatile liquid such as dichloradifivoro-
methane is located in this focal plane. A shield 12 par-
tially covers thermal bulb 11 to shield the bulb frnm di~
rect sun rays. A stem 13 is attached to thermal bulb 11
and extends into a tube ¥4, The inside diameter of tube
ctured i4 is Jar're enough to allow stem 13 to move up and down
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and used by or for the Government of the Um ed
of America for governmental purposes without the pay-
ment of any royalties thereon or therefor.
The invention reiates to a thermal pump and more
specifically to a thermal pnmp-compressor for converting
heat energy {rom the sun into ancther form of energy.
In the past there have been many methods use to con-
vert heat energy from the sun into ancther form of
nergy.  One of these methods consist of heating a vola- . .
f.‘, IT‘"Jnu'd e ;ml ravs to cx‘gﬁtP a gas }:r° sore. nsin A capillary tube 18 conrects thermal bulb 11 to a cham-
i 1 & ; as “est 3, l . .
;q ‘r';(‘mu j’asur :L?}D 0 deive & tirbine, fad £ ;n con. 20 ber 19, Located inside chamber 19 is a pumping bellows
5 ) £ Uuyroi id the OF . o) . . 5
thi ge es Henid be 1 sin. The 29 which is aftached to a side 21 of chamber 1%, A
verting the gas back to a liguid to be used again. The check valve 22 is placed in side 21 to all iF 10 flow int
hod used to convert the gas back (o a Hauid has been neck vaive 22 is placed in side 21 to aliow air.to flow into
Mo used b s £ o . i pumping bellows 28 while it is expanding. While bel-
to run the gas through a pipe which is Iccated in a large T At
ontainer of water 1o cool the was. This method re. lows 2% is collapsing valve 22 will be closed and no air
contamer o - Yo sas 1 25 will pass throngh (he valve. A check valve 23 is placed in
quires large and heavy eguipment making it uns mta:e . . e : P i
for ace use. The ,;rab.mf‘hvﬂﬁ(\q viilizes a methed side 21 to allow air to flow ocut of pumping beilows 20
& race LS C5CIh IVEE 1 HZG & 217 ey e . A
. o hover however. the device while it is collapsing. While pumping bellows 28 is ex-
r to the one outlined above; however, the devics mndm;r vafw 23 will be closed and no air will flow
ncorperates this invention is small and compant “V e Gt no din Wl hov
1 £ l 1 naids
makes it ideal for use cn board space o r }f s connected to t e id of
les where weight and space threugh an up positioning spring
e weight and s
nited. he device was d
C'\n1putin. mechanisms on board a
ever, the device might be ussd 10 ope
mechanisim on or off a space vehicle.
The invention consists of means fo or neanmn

ention described herein may bs manufs
) ¥ i States 10 freely in it. One end of tube 14 is attached to an en-

closure 15, Also attached to enclosure 15 is one end
of a positioning bellows 16. The other end of position-
ing bellows 16 extends up into tube 14 and is attached
to stem 13 so that when the bellows expands and collapses

15 stem 13 will move up and down in tube 14. A spring 17,
with cne of its ends attached to enclosure 15 and w*th
its other end attached io positioning beilows 16, exerts a
force which tends to collapse the bellows.
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Operation

of operation, thermal bulb 11 is in
olar eﬁect@r 1@ pun ping bellows 20

from the sun, an encicsed volaiils d 1o g z bellows 18 is col-
gas pressure. This created a8 pressure is app lapsed, gG.ar es telfy wm.,h is concentrated on
{.ﬂh"}]ulﬂ” Leliows to collan: £ I3 thermal bulb 11 b by sclar reflector 16 boils the volatile
\,txul\c 01 the pumping bellows. The crea s pres- 40 liquid inside the bulb increasing ihe gas pressure therein.

e . fa e This increase in gas pressure is transmitted through

capiliary tube 8 into chamber 1% outside pumpmu bel-
Tows 28. As ths gas pressure in chamber 19 incraases,
pumping bellows 28 callapses causing a compression
45 stroke of pumping action. This compression stroke

cause me pumpi lioy expand resu! hm in a suec- causes air pressure to flow through outlet valve 23. The
tion stroke ows. The decreased gas spring on spring loaded check wvalve 24 is strong enough
pressure will a ause tue means for moving the en- to keep the valve from opening until after pumping bel-

closed volatile hqwd out ¢ ihc rays of the sun {0 move fows 28 has collapsed.
the enclosed volatile figuic j back into the rays of the sun 50 After pumping bellows 22 has collapsed, the gas pres-
to start ancther cycie. sure in chamber 1% will continue to increase until valve
An object of this invention is to provids a davice for 24 cpens. When valve 24 opens, the gas pressure in
converting energy {rom the sun inte another form of chizmber 18 will move through valve 24 into the position-
enersy. ing beliows 16 to expand them. This expansion of bel-
. . : . lows 16 ves sterm 13 up in tube 14 which moves therm-

Axo her object
out of the ro al pirue of solar reflector 18.
. moves cut of the focal plane of
gy EG‘, it will begin to cool since it will re-
ector 16 ner will it receive any
1 because of shield 12. While

3 ssures in thermal bulb

wtion siroke ﬂi' pumy

Yet an on spring fvaded check valve 25 is
method for co p the valve f}(sm opening until after pumping |
other form of e i@ws 2§ has expanded thexecy keeping thermal bulb 11

2

out of the focal plane of reflector 18. After pumping
ticn may be bellows 28 has expanded, the gas pressure in chamber
tion and the ; E ¥ 70 15 will continue to decrease until valve 25 opens. Then
shows a cross-secti Fa hat inccrpors the gas pressure in bellows 16 will move out through

this invention. valve 25 and spring 17 will collapse bellows 16 which

Cther no;e




moves thermal bulb
reflector 18, Sprin
to create a vacuum in bel
device is now ready (o e.

it will be apparent (o those skilled in the art that
the novel principles of the invention disclosed herein in
connection with the specific exempiification thereof wiil
suggest vari modifications and application of the
same. For example, instead of moving the thermal balb
cut of the focal plane of the solar reflector, the solar
reflector could be tilted to move its focal plare away
from the thermal bulb. Or instead of using the created
gas pressure to collapse a bellows, it could be used to
drive a turbine. It is accordingly desired that in con-
struing the breadth of the appended claims they shall not
be limited to the spcific exemplification of the invention
described herein.

What is claimed is:

1. A solar pump comprising: a solar reflecter which
concentrates in a focal plane the sun rays that strikes it;
a thermal bulb containing a volatile liquid located in
said focal plane to heat the volatile lignid thereby creat-
ing a gas pressure; a pumping neans for producing a com-
pression stroke when a pressure is applied to it and for
producing a suction stroke when the pressure is removed;
means for applving said created gas pressure to said
pumping means to cause a compression stroke of said
pumping means; control means for moving said thermal
bulb out of said focal plane when a gas pressure is ap-
plied to it and for moving said thermal buib back into
said focal plane when the gas pressure is removed; means
for applying said created gas pressure to sald control
means after said compression stroke to move said ther-
mal bulb out of said focal plane thereby decreasing said
created gas. pressure to cause a suction stroke of said
pumping means; and means for removing said created
gas pressure from said control means after said suction
stroke to move said thermal bulb back into said focal
plane.

2. A solar pump as claimed in claim I wherein said
means for applying said created gas pressure to said con-
trol means includes a check valve.

3. A solar pump as claimed in claim 1 wherein
means for removing said created gas pressure from
control means includes a check valve.

4. A solar pump as claimed in claim 1 wherein
pumping means is a pumping bellows,

5. A solar pump as claimed in claim 1 wherein
thermal bulb has a metal shield attached to it on its
next to the sun.

6. A solar pump as claimed in claim 1 wherein said
control means includes: a positioning bellows connected
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to said

whereby when the ¢r cas pressure increases and
positioning bellows extends info said tube and pushes
said thermal bulb out of said fecal plane.

7. A solar pump as claimed in claim I wherein said
control mieans includes a spring.

8. A solar pomp as claimed in claim 4 wherein said
pumping bellows includes an intake valve and a pressure
outiet valve.

2. A solar pump as claimed in claim 4 wherein said
means for applying said created gas pressure to said
pumping bellows inciudes capillary tubing connected
to the said thermal bulb and to a chamber enclosing said
pumping bellows.

9. A solar pump comprising: a solar reflector for
collecting rays from the sun and concentrating them in its
focal plane; a thermal bulb containing a velatile liguid
located in said focal plane of the solar reflsctor to heat
the volatile liguid and cause the gas pressure inside the
thermal bulb fo increase; a chamber connected to said
thermal bulb through a capillary tube; a pumping bel-
lows located in said chamber so that when the gas pres-
sure inside said chamber increases the pumping bellows
will coliapse causing a compression stroke of the pump;
a stem with one of its ends attached to said thermal bulb;
a tube for the stem to slide into one of its ends; a posi-
tioning bellows located in the other end of the tube and
attached to the other end of the stem; means connecting
said chamber to said positioning bellows so that when
the gas pressure increases in said chamber the position-
ing bellows will expand and move the thermal buib ont
of the focal plane of the solar reflector, cool said vola-
tile liquid, decrease said increased gas pressure, and ex-
pand said collapsed pumping beliows to cause a suction
stroke of the pump; and means responsive to said de-
crease in gas pressure for moving said thermal bulb back
into said fccal plane after the pumping bellows has ex-
panded.
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