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- _To all whom it may concern :

IO

Be 1t known that I, WILLIAM (JALVER, )

citizen of the United States of America, resid- |

ing at Washington, in the District of Colum-

bia, have invented a certain new and usefal

Method of and Means for Utilizing the Rays
of the Sun; and I do hereby declare the fol:

lowing to be a fall, clear, and exact descrip-
tion of the inv E'IIIIOI] such as will enable oth-
ers skilled in the art to which it appertains to
make and use the same, reference being had
‘to the accompanying drawings, and to letters

or figures of reference marked thereon, which

~form a part of this specification.
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My invention has reference to a certain

method and means for reflecting, directing,
and concentrating the rays of the sun and util-
1zing the same for heatmﬂ‘ or other purposes

and as a source of power; aml 1t consists in
the method and: mechamsm hereinafter de-
scribed, and speclﬁmlly pointed out in the
claims.

| Figure 1is a pempectwe of means con-
- structed for and adapted to the purpose in

view in accordance with my invention. For
conveunience of illustration the reflected rays
at the right of this figure are slightly concen-
trated. ' Fig. 2 is a t‘ront elevation of a portion
of said means; and Figs. 3 and 4 are details
in perspective of a reflector mounted for norta-
ble or hand use and operatlon and Fig. 5 a

- further detail.
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Like letters of reference indicate like p‘II‘tS
in all the figures.

A represents a boiler somewhat similar to-

an ordinary steam-boiler, in that it may be pro-
vided with a fire-place, ¢, and smoke-stack o,
in order that the usual means of producing
steam therein—that is, by the combustion of
fuel —may be used in connection with the
means hereinafter described, if desired, in

‘which case L introduce, construct, or locate
within the boiler a flue, a?, which is located in.

such position as to receive from the fuel in the
fire-box the resultant gases of combustion and

conduct them, when not otherwise influenced,
as hereinafter described, dlrect]y or mduectly'

to the smoke-stack «'.
I prefer to construct thie flue of ﬁre brick or

other material adapted to resist a very high

degree of heat, and to so locate said flue that
in & portion at least of its path through the

|
I

bmler it shall be surrounded with the water
from which steam is to be produced.

"At B, I have illustrated a steam-en ﬂme, ' 55 °
| which is supplied with steam through the pipe
BY, and is-adapted by means of the belt B2 to

operatu desired machinery, and by the belt b’

‘to rotate the worm-shafs %, which meshes with
the worm-gear 4%, on the shafl: of which is & 6o
“belt-pulley, b, w hwh by means of a belt, 15,
-operates-a pulh.,y, U°, mounted on a

car, C, the
lower end of the Sh‘lft b7 of pulley b° bemﬂ' Pro-
vided - with a frietion - wheel, 5%, that bears

against the rail D of a circular tmck as shown. 63

“Mounted upon the car C is a reﬂector, E,

‘which 1s supported pivotally at ¢ in uprights

¢/, and one of the pivots of the reflector is pro-
vided with a pulley, €%, which is connected by

‘means of a belt, ¢ to a pulley, ¢!, upon the up- vo

per end of the shm‘t b7, the belt 63 being turned
by means of two pulley 3, €, supported on the
car or on one of the upri n‘hts, as shown'in Fig,.

2, one of said pulleys only being shown.
" The base A’ of the boiler | Is cut away to per- ye

mit the unobstructed operation of belt 3
throughout the entire extent of the movement
of the car C upon the track D.

The reflector E may be a single plain, or cor-

rugated, or concave, or convex, or any other 8o

reﬂectmg surface—thatis,1t m ay be construct-
ed of any suitable material with a reflecting-
sarface; or, as shown clearly in Fig. 2, it may

| be composed of numerous reflectin, g- surfdces,
¢%, each of which is adjustably secured to bars 8
1Y/, secured, it may be pivotally

, 1N a frame, €°,

which is pnot'lllv supparted m the uprlghts,

as described. -
~Any well-known means of adjustmens may

be employed; but I have illustrated in detaﬂ 9o

Fig. 3, one _manner, which consists in promd
mn‘eqch reflector with a projection at or upon
the rear side, which is so jointed to a support-
ing rod or plece that it may be adjusted by a

thumb-screw, ¢’, to desired positions in a verti- gg

cal direction, a,nd by means of a similar serew
and joint at o0 its position horizontally may -
be adjustably determined; and, turther, when
mouanted upon & tripod, e't, or other portable

support, as shown in this figure, it- may be 100

bodily rotated about thecentral attaching-bolt,
e¢'?, either by hand or by suitable portable mech

amsm attached thereto.
At T, Fw 1, have shown & standard whlch



| \ adjusmbh held b\ Set screwf. at deured;

SRR - may be secured-to the baseof the boiler or en- |
. 'giue,or' supported and earried: by :the car, as
~shown at C/; or it may be set in .or’ upon the |
ground :md at & proper distance from the

I'Bﬂeetm and within the standard 1s a rod,

. 'l:]eln’hts

--5.;;13

ERREERE ?mmbed to be automatically clianged '1n posi-:|
i tion, as hcre1mfter deacr‘lbeu mth 1eﬁ.rem,e: -

3
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To the uppefémd of 1‘0(1]’ 1S a(ljmt‘lbh s6-

‘to otlaer parts. -

At L s shown 11 d(}tted lmes a %ecnnd re-
;ﬂ_ector, which may e unsed to receive the rays
fromthereflector i, and to direct them against: |
the Dboiler, either with or w1thou’r l" urther con-.
?éeentratmn, by alens,;G.: 00
-+ The: joint e, Tig. 3y mste’ul of bemg at :1%

right angle to the jOll]tb ¢ and ¢, may be at
any other angle than right, in Order to permit
of a diagonal adjustment of a reflector with-
ouft changing 1ts horizontal or vertical plane
of presentation—that is to say, a reflector
could be tilted or inclined, and yet remain in
the same vertical plane. By thus supporting
the reflector every nossible presentation can
be aceomplished, and the rays of light and
heat reflected by several independent reflect-
ors may be concentrated upon a desired point
or surface, cither i1n independent separate
foci, or in a focus comimon to all the reflectors.

The operation of myinvention is as follows:
The reflector I directs the rays of the sun
agalnst the boiler and heats the water to pro-
duce the steam which operates the engine B,
and this (or, it desired, anindependent engine
ormotor may be used) operates the worm-gear,
which 1s located at the center of the mrcle in
which the reflector is moved, and through the
operation of the mechanism described said re-
flectoris antomaftically carried about the boiler
in such time and with such a presentation or
inclination as to constantly and directly re-
ceive the rays of the sun from sunrise to sun-
set. Ior this purpose the timing of the vari-
ous gears and pulleys with relation to the rev-
olutions of the engine-shatt is accomplished
by a proper determination of their sizes rela-
tive to each other, which is a matter within

than said center,

o tirely overcome,

;%0[113 . - SRS R RS
S § Wl“ 1emhly bb seelt tlmt tlu;, GhtelltOf the SRR R
émomment.of; the reflector 1s substantially a . 0000

the provinee of the mechanician, and 1"eqmres

against the botler. .

It is intended that the ear O'shall be .;m}pleé
in size to car ry:several: reflectors, it desired. 85 . 0
A previously: stated, the boileris constructed 0
With thisend:| t

po further specific deseription-herein. - - o0
It is readily seen that shafting and gearing: ERREEREEE
Emaygbef substituted for the belting and pulleys,
| and that the boiler need not necessarily belo- 00
cated at the center of the ecircle in which: the 00
| reflector moves, as a slight change 1n the ad- - -0
éju?stm?emt thereof could be made, so asto direet:
eured a lens, G, which can be held in uprigit-
| er inclined: pomtmn, as: 1ndieated by dottedé
SRS :lmeq, by means of the thamb:serew 2. -
oA the end of the boiler 1 have shown a see-
BEES ?tor,:Hﬁ pivotally attached to the: boiler at &, |
o and adapted to supporta shield, H’, which 1s;
constracted of ‘glass, mica, orany other sub::
‘stance which serves ‘to formn a space, b/ be-
tween itself and the outersurface of the boiler, |
and which jpermits the passage therethrough
of the heat-rays of the sun aund prevents: the:
%eseﬂpe of heat from the boiler,:
~in view the boiler may be coated or covered
oo owith glass or mica, as (]Lb(ll‘lb(’-‘d mth reterenc(*?
EEEEE éto the material of the shield. SR L
.+ The shield may be plerliled W 1t11 means fGrs
mhustablysuppartmﬂ it overdifferent portions
i of the boller, as a pin, /%, shown; or it may be |
1 suitably cmmected to the: epemtwe pfu'ts de-}

or concentrate the rays at anpy other:pomnt .

Iurthermore, the rays. di- o
1 rected or concentrated by the refiector mayor . ;0 1
“maymnot. be again concentrated by the lensyor o0
they may or may not: be directly reflected
acainst  the Loiler, as a second: or a third re-
ﬂector mavy:be used to direet and: cencentmteé
b'ild reflected rays

to be heated by means of the combustion . of -0 0
A{uel,and also by means of’ thereflectorsshown. = =+
The rays of the sun may be divected eithermto 10
| the fire-box, or directed and concentrated in go = .
;t;hezﬁm-briacl:{@ﬂ@ue;ms highly heat the:same,so .
that when fuel' is mnsed ‘the anconsumed pro- 000

ducts of combustion: are therein eompletely 0000

utilized for theproductionofisteamy and hence -+

the very large percentage of 'waste:in: coal or

of the l)mlu‘im‘ receiver, or: upou the “‘“hﬂle

half-circle, as with the sun in the eastit stands
at the endof the circularor curved track which
is in the west., With the sun at the west i1ts
position is at the opposite end; and as to its
inclination to and frein a vertical line 1t ap-
proaches it nearest at sanrise and sunsef, it
being necessary at meridian, when substan-
tially half the track has been traversed by the
car, to cross the belt ¢, 1n order that the auto-
matie tilting of the reflector may be reversed
1n direction.

In using the term “vertical” to qualify the
position of the reflector, the base of the car
may be considered as a relative horizontal, but
when the heat-receiver or boiler 1s much ele-
vated the relative horizontal linemay or would

t be actually inclined.

Inusingthe term “circular” withreferenceto
the track D or the course traversed by the re-

flector, itis intended to indicateeither a curved

line or an arc of a circle which may or may

not equal or exceed a semicircle, as at the

equator said movement or course would at
times be theoretically exactly a semicirele 1n
extent if not in direction, and at all places
even a straight track can be used by adJust
ing the 1eﬂect0r on vertical pivots.

At points north and south of the equator
with a curved track the course would exceed
a semicircle.

Instead of a steam-boiler, 1 may nse any re-

: | ; g5l i
other fuel energy is largely reduced,if noten- & . 1

The direction and eoneen- ... ...
Ctration of the rays may beaccomplished sepa- 00 ¢
rately or joiutly, and upon oné.or more parts = .
100
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~directed in such a manner that the effect at |

10

- an integral surface thesizerequired to produce
L5

- ous separate disconnected individually and in-
dependently adjustable surfaces the effect of
20

E upon the same field the rays from each of its

_25
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~ trated, there is absolutely no concentration,

- 1f a lens, say, two inches in diameter be held
“1n close proximity to my *common field,” say,

5
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~upon the same field, and it, being already

‘the function to retainor to deliver the heat di-

effectiveness of the rays is lost by diffusion;

lies the peculiarity of my method of utilizing
- the rays of the sun for all practical purposes
‘wherein heat is an element employed; and it is

The light-giving quality of the rays and those
means to produce practical results.

>~ an essential feature of my method. It of it-

-flector. By referring to Fig. 5 the rays of the
sun from a common source are reflected in

260,

ceiver for the reflected or reflected and con-
centrated rays, and said receiver may serve

el

rectly to practical uses without first convert-
ing it into power. .. =~ |

By constructing a reflector of separately-
adjustable reflecting-surfaces the rays can be

the field may be augmented to almost any de-
gree, and thus practical results may be accom-
plished. When a reflector is constructed of

practical resnlts renders its cost exceedingly
great,and when constructed of numerous plane
fixed surfaces a very large percentage of the

but by my constructing a reflector of numer-

each of said surfacesisangmented, re-enforced,
increased, and greatly heightened by directin o

companions, as shown in Iig. 5. The heated
field of one reflector is adapted to be increas-
Ingly heated by the rays from a second similar
simultaneously-acting reflector, and this with-
outconcentrating the reflected rays,and herein

also fully applicable for the practical applica-
tion of other raysof the sun than the heat-rays.

known as the ¢ actinic” rays may be manipu-
lated according to my method and by my

The use of a concentrator or lens, G, as
herein shown and described, is not in the least

self serves its well-known purpose of concen-
trating rays to a focus, while in my method
and the means for its practice, as herein illus- |

and thereforeno ¢ focus” 1n the true senseof the
term. There i§ no point in or at which the
rays meef. The proof of this is seen in that

ten by twelve inches in area,there will be dis-
closed just as many distinct images of reflect-
ors-as there -are reflecting-surfaces employed,
and the relative positions of the images will
be the same as that of the reflectors, and, far- |
thermore, the ‘“field” of areflectoris in area, if
anything, slightly in excess of that of the re-

Separate portions in parallel lines (thatis, each
portion of said rays do not converge) upon a
common field. One portion heats that field to
a certain temperature, a second, separate, in-
dependent portion is reflected in parallel lines

heated to said certain temperature, is adapted
to be increasingly heated by said second por-
tion, and thus a third, fourth, and so on up

657 - o IR 3

T

| to thousauds of separately and pai*a]le'lly re-

flected portions, are piled on the common
tield, and excessive heat is produced, insomuch
that wrought-iron has been melted in the open
air and shade. o I

79

By the use of concentrativg-reflectors any
simple non-concentrating or concentrating re-

flector may Le fully exposed to the direct Tays
of the sun at any point in its course, and the
rays tlius fully reflected may be directed to a

desired point and concentrated there, while

‘without the concentrating-reflector in such
case the simple plane reflector would be nec-
essarily 1nclined to such an extent as to pre-
sent less than its full area to the sun. Hence

the second reflection serves to save a large

loss of the resultant effect. |

30

I would observe that the heat;feceiver. may

rotate with or without the reflector. =

Among the many uses to which my inven-

tion may be applied that of smeliing ores is
readily apparent, in which case the smelting-
furnace would in reality Le the heat-receiver,
and the substitution thereof for the boiler
herein shown and described as the “ heat.-re-
ceiver” [ should deem as within my invention.

Having described my invention and its op-
eration, what I c¢laim asnew, and desire to se-
cure by Letters Patent, is—

L. In a solar beater, a reflector provided .

with means whereby it may be auntomatically

~moved 1n a circular direction, substantially as

and for the purpose set forth, |
2. In a -solar heater, a reflector provided
with means whereby it may be automatically

moved bodily in a circle and ineclined, sub-

stantially as and for the purpose set forth. |
- 3. The combination of a reflector, a heat-re-
ceiver, and means for automatically moving

the former about the latter, substantially as

and for the purpose set forth. .
4. The combination of a reflector adapted
to automatically move in the arc of a circle,

‘and a heat-receiver located at the center of

said circle, substantially as ‘and for the pur-
pose set forth, |

0. The combination of a heat-receiver, a cir-
cular track about the same, and a reflector
adapted to be moved upon the track, substan-
tially as shown and described. . .

6. The combination of a reflector, a heat-
receiver, a motor, and connecting mechanism
adapted to automatically move the reflector

about the heater, substantially as shown and
described. | |

1. The combination of a reflector and con--

-centrator, means whereby they are adapted to
move iz an arc of a circle, and a heat-receiver
located at the center of said circle, substan.
tially as and for the purpose set forth,
3. The combination of a reflector adapted
to move in a circle, a steam-boiler located at
the center of said circle, and an engine adapted

by suitable connecting-pipes to be operated

by the steam produced in said boiler, substan-
tially as shown and described. -
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justable concentrator, an adjustable shield,

4 260,657

9, A heat-receiver provided with a movable
glass shield, substantially as and for the pur-
pose set forth. |

10, The combination of a reflector, a heat-
receiver, and a movable shield, snbstantially
as shown and described.

11. The combination of a reflector, an ad-

and a heat-receiver, substantially as shown |
and described.

12. The reflector consisting of the frame ¢°
and pivotally - supported reflector - sections ¢°,
pivotally secured to pivotal bars I¥/, substan.
tially as shown and deseribed.

13. The combination of the reflector K, car
C, shaft 07, triction-wheel 4%, and track D, sub-
stantially as shown and described.

14, The combination of the reflector K, pul-
leys €2, and belts € 0° with the car C, shaft 4,
friction-wheel 0%, and track D, substantially as
shown and described. |

15. The combination of the car O, reficctor |

B, and concentrator G, substantially as shown
and described.

16. The combination of the boiler A, the
cut-away base A’, the centrally-located belt-
wheel b4, and the car C, substantially as shown
and described. |

17. The combination of the base A/, cen-
trally-located belt-wheel %, worm-gear ° and
worm 0?, substantially as shown and described. |

18. The combination of boiler A, pipe B/, |

®, and car C, substantially as shown and de-
seribed. -

19. The combination of the reflector Ii and
boiler A, provided with a superheating-flue,
as a?, substantially as and for the purpose set
forth, |

20. A reflector consisting of independent
reflecting-surfaces provided with means for
universal adjustment, substantially as shown
and described. -

21, The method herein shown and deseribed
of utilizing the rays of the sun, which consists
in solely reflecting separate portions of the
same and directing each separate portion at
or upon a single field, substantially as and for
the purpose set forth.

22. The method of utilizing the sun’s rays,
which consists solely in reflecting separate
portions of the same and directing each of
said separately.reflected portions to, at, or
upon a single common field, and concentrat-
ing them from said field to a common focus or
field, substantially as and for the purpose se
forth. o -

In testimony whereof I affix my signature in
presence of two witnesses.

WILLIAM CALVER.

~ Witnesses :
I5. B. STOCKING,
J. H. COONEY.

| engine B, Lelt I/, worm 0%, worm-gear b3 belt
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