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r ' This invention relates to- ap aratus for ab 
sorbin the heat of solar ra lation and for 
rendering it useful for various purposes, such 
as heating liquids for domestic, power, or 

6 warming purposes, or for purposes of evapo 
ration. 

V‘Vhile many attempts have been made to 
‘provide an apparatus of the character named’ 
they have been ine?icient, due to the failure 

10 of the designers thereof to recognize certain 
conditions which are necessary to the satis 
factory utilization of such radiation. The 
amount of heat per unit area contained in the 
solar radiation is, under the best conditions, 

' 15 relatively small, and to obtain a substantial 
rise in temperatures from it, necessitates the 
use of every re?nement possible to reduce 
radiation and convection losses, while eco 
nomic reasons demand the simplest and most 

20 inexpensive construction. 
The apparatus herein described has been 

designed by me with the above points in view 
and my invention consists in the construc 
tion, arrangement and combination of the 

‘ 25 parts of which it is composed, as will be here 
inafter more fully described and claimed. 

Referring to the accompanying drawings 
in which corresponding parts are designated 
by corresponding marks of reference; 
Figure 1 is a vertical section through a de 

vice embodying my invention. 
Figure 2 is a plan view of the device shown 

in Figure 1. 
Figure 3 is a fragmental section through a 

boiler and connected parts shown in Figure 1. 
v Figure 4 is a detail through the tubular 

cover. ' 

As shown in the drawings the device in 
cludes a ray-receiver, speci?cally shown as a 
boiler which is planar, i. e., is substantially 
?at, and consists of two parallel sheets 1a of 
suitable metal, which sheets at intervals are 
held together by bolts 2 and spaced apart 
by washers 3 surrounding the bolts at a dis 
tance relatively small in respect to the lateral 
dimensions of the boiler. The upper edges of 
the sheets are formed into ?anges 4 as shown 
in Figure 3, to which is fastened a ?attened 
side 6a of a‘cylindrical steam chest 6, a plate 

50 5 being interposed between the ?anges and 
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‘the top of the steam 

the steam chest. The interior of the boiler 
is in communication with the interior of the 
steam chest by means of perforations (shown 
in dottedlines at 7 in Figure 3 in the late). 
The lower edges of the sheet 1‘ are ormed 
‘into a cylinder 8, into which passes the perfo 
rated intake pipe 9. A steam pipe 10 extends 
from the top of the steam chest to a suitable 
injector 11 attached to the water intake pipe 
9 and to the water feed pipe 12. 
A steam eduction pipe 13 is connected to 

chest. 
The parts as above‘ described are supported 

upon suitable frame work 14 by pillars 15 in 
such a manner that the plane of the boiler is 
approximately parallel to the earth’s axis 
and at right angles to the plane of the me 
ridian at the point where the device is- in 
stalled, so the rays of the sun may be normal 
to the upper surface of the boiler at noon on 
the solstices, and such upper surface of the 
boiler is blackened to increase the amount 
of heat absorbed thereby. ’ 
The boiler and connected parts as above de 

scribed are contained in a suitable casing 16 
to reduce radiation and convection losses, 
and to further aid in this the boiler has placed 
beloivz it and around it heat insulating pack 
in . 

ith the construction as heretofore de 
scribed, if the boiler is exposed to the sun’s 
rays its contents will be heated, but as radia 
tion and convection losses from the upper sur 
face of the boiler rapidly increase as the 
temperature of the boiler and its contents are 
increased, the temperature which it is pos 
sible to obtain within the boiler will be lim 
ited. .To prevent these heat losses from the 
upper surface of the boiler I provide a cover 
for the casing 16 and for the boiler container 
therein, which casing is diathermous to‘the 
rays of the sun, but which is opaque to the 
rays such as will be thrown back from the 
darkened surface of the boiler, and which 
will be non-conductive of heat. Forthis pur 
pose the cover is made of a, series of jux 
taposed and preferably closely ?tting evac 
uated vessels of suitable material. I have 
shown such vessels as glass tubes 18. These 
tubes are elliptical in cross section with their 100 
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major axes parallel with the boiler, and each 
tube has at each end of its major axis a longi 
tudinal channel 19 in its surface. In t e 
channels 19 of adjacent tubes is placed a 
packing 20 which may be of tubing having 
a relatively thick wall. The material from 
which the tubes 18 are made is one highly 
transparent to rays of the wave lengths con 
tained within the sun’s beam, but highly 
nontrans arent to rays emanating from a 
dark sur ace and as the temperature of the 
material of the screen will be raised'by this 
lack of diathermacy to the last named rays, 
the tubes should be of a material having high 
thermal endurance and low thermal expan 
sion. The material should have also low con 
ductivity to prevent losses by conduction 
within the walls of the tube from the lower 
wall to the upper wall, the vacuum within 
the tubes reduclng convection losses therein. 
With a construction as hereinbefore de 

scribed I have been enabled, in locations 
where the sun has considerable power, to 
raise the temperature of the contents of the 
boiler far above 100° C., and to trap enough 
heat for cooking and heating. The medium 
within the boiler is preferably water, but 
I may employ other ?uids, such as ammonia, 
or sulphur dioxide, or for certain purposes, 
high test oils. 

It will be noted that by makin the tubes 
18 elliptical with the major axes tgereof par 
allel with the boiler, the screen is given a 
substantially ?at upper surface, and that the 
several tubes present to the sun surfaces 
which are but sli htly curved, and which 
therefore, when the boiler is oriented, as 
above described, will be disposed in a manner 
to result in the minimum of loss by re?ection. 
Having thus described my invention wlmt 

_I claim and desire to secure by Letters Patent 
1s: 

1. In a device for utilizin the heat of the 
sun’s rays the combination 0 a boiler having 
its up r and lower surfaces formed by plates 
space a short distance apart, and inclined 
to the horizontal, means for introducing ?uid 
along the bottom edge of the boiler, a steam 
chest alon the top edge of the boiler, insula 
tion for the sides and bottom of the boiler 
and a tight screen transparent to the sun’s 
rays and covering the top of the boiler con 
sistin of a series of evacuated glass tubes. 

2. n a device for utilizing the heat of the 
sun’s rays the combination of a boiler having 
its up er and lower surfaces formed by plates 
spaced a short distance apart, and inclined 
to the horizontal, means for introducing ?uid 
along the bottom ed e of the boiler, a steam 
chest alon the top e e of the boiler, insula 
tion for t e sides and bottom of the boiler 
and a tight screen covering the top of the 
boiler consisting of a senes of ‘evacuated 
gligsess tubes, and a packing between adjacent 
tu . 
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3. In a device for utilizing solar energy, 
the combination of a stationa ra -receiver 
resenting. an extended ray-Zbsor ing sur~ 
ace, situated approximately parallel to the 

earth’s axis and at right angles to the plane 
of the meridian; insulating material to re 
duce the loss of heat from other surfaces of 
said ray-receiver; and a planar screen trans 
parent to sun rays, covering said ray-absorb 
ing surface, comprising a p 
evacuated members elongated horizontally at 
right angles to the plane of the meridian, the 
screen being opaque to rays emitted from said 
ray-receiver to reduce loss of heat by radia 
tion and air-convection from said ray 
receiver. 
In testimony whereof I hereunto a?ix my 

signature. . v 

CHARLES GREELEY ABBOT. 
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