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ERICSSON'S SOLAR ENGINE.

He Baliaves It to Be Now Com-
plete and Ready for Great
’ Uses,

The Work wilh Which the Inventor of the
: Ronitor Mas Been Occupled for
Forly Years,

The Means by Which a Steamless Ene
- ‘gine May Pull a Train
' Aocross Sahara.

' ) New Fork Nun,

When Capt. John Erleason towed the Adml-
ralty-barge from Bomersct Houso dowa the
Thames, at the rate of ten miles an bour, with
his screw-propelier steam-launch, In 1837, the
watermon that liped the river banks - were
awazed, Ericsson’ waited fmpatiently for the
verdict of the Board of Admiralty, who were to
glve an ovinion on bis substitution of the
oblique principal for the dircct action. The
Board rejected the propeller on' the ground that
its position in the stern would fnterfere with
the stecring of the vessel. 'This verdict in-
duced Erlcsson to come to this country..

Durlnge his residence in Eogland, Ericsson
had been much impressed with the question
which; even at that time, agitated the minds of
Euglsh sclentific men: * What will monkind
do for motive power when the supply of coal
s exhnusted?” Numerous experiments biave
been made uy bim with the view of discovering
a method whereby solar heat could be utilized,
and on bis arrtval in New York these oxper-
rents were continued with fnercaged industey.
Now, after ncarly forty years of coustant ap:
vlication aud sttdy, fo which thne be [nvented
the Monf which revol ized paval war

fare, the steam fire-epgine, and the calorle en
gloe. Ericsson claims to have at last per
Tected
' mis LORG-SOUGAT-FOR SOLAR ENGINE. *
AX erceied Near e SEAUONTA, WOCTO water I8 io
bo had, the solar engine will, he claims, gen-
erate steam, and timt where water Is not pro-
curable atmospheric - air may be made the me-
dium for trauvemitting the soldr cneray to the
motor, Ericeson eays that in recent exgeri-
ments, under a ciear sun, the engine worked
with perfect unifurmity, at a veloclty of more
" than 200 rovolutions per minute, aud that it con-
sumed, at the stated rate, only apartof the
steam furnished by 8 solar steam gencrator [n-
tendéd for o larger cugine.

-Capt. - Eriesson, during a recent intervies,
stated that be 18 ready to build solar engines of
any pbwer, - A: beautifully-tinished model
oceupleaa table in the frofit parlor of hls house
in Beach street. . He futends to offer the urin-
ciple_of the solar cngine as a freo gift to the
world, and he. will apuly for a patent ouly for
the purpose of protecting the uubllc.. It'ts o
gift for the future, he says, for hie'does not
expert that hls inventlon e¢an be made uvatl-
obie in comrpetition with machinery using com-
bustibles. When, however, artiticial fuel {s pot
10 be had, his solar englne wil), he believes, open
new p to human ach

‘To-glve some tdea of
THE FUTURE TPOSSIBILITIES OF TIE SOLAR EN-

Ericsson says: ‘“There s o rainless region ex- |

tending fromn the northwest coast of Africa to
Mongolia, 8,000 mlles §n length, awmd nearly
1,000 miles wide, Besldes the North Afrfean
aeascrts, this reglon jncindes the southern coast
of the Mediteriancan, east of the Gulf of Cabes,
Upper Eurypt, the eastern and part of the west~
ern const of the Red Sea, part of Syria, the
eastern part of the counrries watered by the
Euphrates -and  ‘Tieris, Enstern Arabie, the
preater part -of Dersla, the extrerse wostern
part ot China, Thibet, nud lastiv Mongolin. Iu
the Western Hemisphere, Lower Califorola, the
table land of Mexico and Gautemaln, and the
west coast of South Americn, lor a distance of
aioro than 2,000 miles, sufler from continuous
aud intenso ractiant heat,

¢ Computations of the solar encrry wasted
ou the vast -arcas tuus sneciffed wold™ presvnt
wb fnconcetvable amonnt of dynamie toree, Betie
mate, the mechanteal power that would result
from utifizig the solar heat on asirip of lnud
a'smple muo In widen, alonr the rainless west-
ern const of Ameriea, the southern coust of the
Mediterrandan, both sldes of the alluviui plajn
of the Nile in Upper Leype, both sides of the
Euphrates and Tigris fora alstance of 400 mtles
nbove the Persian Gull; and, fineily, o strip vne
mile wide slong tue ralnless portlons. of the
stiores of the Red Sea, before potated out. The
ageregate leneth of these strips of Tand, select-
ed oh account of being neeessible by water com-
munleatfon, sar exceeds 8,000 wnites.  Adoptg
the stated length asd a wklth of onc milensa
basis for comubutation, It will be scen that this
very uarrow belt covers 238,000,000.000 squarve
qeet, Dividing the latier by the arenof 100
square feet, necessary to produce oue horse-
powér, It ‘Wil be geun that 22,390,000 solar en-
gines, ench of 100 horse-power, could be kept in
conatant opernifon nine houra o day

nY NTILIZING THAT ITEAT

which 18 now wasted on the comparatively
small arcas of land extending aloni some of the
water-fronts of the sunburnt regions of the
earth,

“Tho experlence of the past shows thuat the
exhaustion of the European coaliclds must at
some time canse ‘great cuanges in lavor of those
countrles which are_{n posseasion of coutinuous
sun-power, Upper Ezypt, for instance, will, in
1he course of a few centuries, derive signul ad-
vantages und attain g bigh potltical vosition on
aceount of her perpetual sunshine, and the con-
ecquent commaud of an uclimited motive force.
The thne witl come when Eurouve must stop
her wills for want of coal.  Upper Euy[n. then,
with_her never-ceasits sun-power, will fnvite
the Europeun manufacturer to remove his ma-
chinery and ‘ercet mills on the firm  Erounds
alone the sides of the alluvial platn of the Nile,
whbere an amount of motive-power may bo ob-
tatued maoy thmes greater than that now cme
ployed fn all the manufactories of Europe.

By means of the eolar engine, locotnotives
may be run across arid wastes where neither
woter nor fuol of any kind is to be had. Not
that the solar engive con bo clevated upon
wheels, for the constantly changing angle the
sun makes with.the earth’ would prevent this;
‘but locomotives inay be fed from reservolrs of
alr compressed by statlonary solar enfluus placed
at recular futervals atong the routes

‘This mueh has been given to thé public through
an {uteresting article on Capt. Ericsson in Scrib-
ner'a Monthiy, some months sfoce.  Further fn-
vostizations reveal $muortant fucts connected
with the present conditlon of the engloe snd
with Capt, Ericason’s purposes,

Few subjects connected with physics are so
Httle understood as the

PROVAALATION NP RANIANT nvim

The recogaized law that the temperature dimin.
{shes in the {uverse ratio for the rquare of the
distance from the radjating budy, Ericsson says,
18 true only of a sphcre of perfectly unifori
temperature at the surfnce when the distance s
reckoned from the centre of the sphere,  Sir
Isaue Newton, refersing to the intensity of the
suu's radiont beat at different distauces, thus
defines the law: “The heat of the sun {ab
yarjous distauces) s as the (lenul?' of {18 rays,”
He also antd thut the densities of the diverzing
rays are reclprocally as the square of the dis-
tance from the centro of the sun, ‘This fack
evidently has nothlug to do with the maiu prop~
osttion, 8e ¢ simply resulted from certatn geo-
metrical relatlons, viz.: that the aveas of Lrunse
verse scctious of a cone ate us the sequore of the
distance from the apex.

Besldes ascertalulugthe dynamic energy of
solar radistion by measuring” the units of heat
developed o o elven time under varlous condi-
Yous, Capt. Lricsson extended his laborsy to
the dete; {on of the true | of tho
sun's radiant heat. By a serles of obsorvations,
lio upys, he was able to vsthmate the Joss uf ine
tensity by the possage of the rays through the
carth’s atmospliere, By adding this to the ase
certajued futensity of the radlsne heat on reach-
Juie the surface of the carth, and before being
affccted by terresteial radiation, he determined
the actual heat at the poiut where the rays en-
tered the earth’s atmosphere. His attention
was griginally called to the fmportant subjeet
of netunl futepalty of solar radintion by reflect-
ing ot the Jimited amount of dynamic cuergy,
—about five units of beat per ninute, NLON S0
area vl 142 fuches exposed perpead ]
o the sun's rays, while_the thermometer fudi-
cated 100 dew, above Falirenheit's zero, or 610
uw.t abuve absolute zero.  Predminary experie
meots, 1 Y dieelosmd

THB STARTLING vioT
that the real jutensity of sular radiation marks
» point ou the thermometrie scale several hune
dred degrees below Wie freezing point of water,
‘Ericeson resorted to the expedient of coocen-
trating the sun's rave by such o inethod that
the degree of concentration could be accurate-
1y miuurmL Inyestdzatlon, conducted fn goue
tormlty with thia wethod of determining the
true fotensity of the radiauy heat, proved tha
temperstuge to ba peatly ddentical with thut
shown by the prellwmiusr? vxperliments. Thus
be vstablisbed the o troordinary fact that the
suu's rays, before geaalug by terrestrlal futiy-

I

Solar Engine Acluated by Mmdspherlo Alr Withont the Intervention of Steam,

encee, are 20 feebla that fluld mercury, contain-
ed inn shallow vessel from swhich tho_alr 13
exhausted, and covered with a thin lens of
about 0ty inches focus, and exposed to the
full powers of a clear sun, will seon becomo
solid, provided the vessel Is prevented from re-
celvlg heat from surrounding substances. The
above experlments are joteresting, as forming a
part of the work perforined by Erlzsson in scek-
{ng a solution of the problem of the utilizatton
of folar heat.

The engravine ot the head of this article rep-
resents a perapective view of Capt, Erfcsson's
solar engine, In which the concentrated cnergy
of the sun’s rays Is communicated to the motor
by meaps of heated atmospherle airy fnstead of
beinz comuoleated b{' water heated under
pressure anst expanded into steaw, The upper
end of the working eylinder 13 heated by the
sun’s rays reflected by a curved mitror, It wiil
be scen” that the solar rave converee ot a polint
beyond the axls of the reflector; henve that the
form of the latter {8 not parabolic, but {s of
irregulnr curvature, The oblect is to epread
the converginge rays over a grreater length of the
eylinder than possible with the divergeuce which
would result from employing a reflector of true
parabolle curvature. The upper end of the
cyiimder wHI be subjected to a concentration of
Nieat many tiumes greuter than the concentration
at the lower cnd.

Section at XX

MEFERRING TO THE 8RCOXD DIAGRAM,

representiny a vertical section of the ngehine,
ft will be seen that the working evlinder, openat
the Jower end, contasny two pistons,—a workimz
piston (1) and su exchange plston (b). The
working piston {8 cobnceted with the crank
shaft (d) by the beam (¢) and_the connecting rod
(P' ‘I'ho exchange viston (b) is connected  with
the erank shaft by the bell crank (1) and con-
necting rod (h). “An annuler space 18 formed
round the vxchange piston, admitting a free
passuee of the atr from end to end of the eylin
der during the mnotion of this oiston. During
the downward motion of the exchange piston,
the cold air from the Jower end of the eylinder
will be transferred to the upper end, heated by
the concentrated eolar rays: hence internal
pressure will be Yrmluccd. tendine to foree the
working piston down. ‘The working piston fa
actuated by the confived alr, heated und cooled
alternately by the veculor motlon of the ex-
chance piston,  The largro surface presented by
thie outsidu of the exchange piston and inside
of the evtinder will cause a rapld change of
temperature of the alr while cfreulating from
end to end of the latter.  ‘The upper end of the
cylinder beinz heated by the concentrated golor
ritysy the cold alr from the lower ond will, dur-
fnge ite transfer to the upper end, caused by the
downward motlon of the exchange piston, be«
come heated and expanded; while, auring the
upward motfon of this plston, the air, In belng
transferred to the lower end of the cylinder,
becomes cool and contracted. The exchange
vlston thus performs the oftice of a rezcnerator.
‘T'he enuine, it is clzimed, is, therefore, capable
of oneratiugr for a cousiderable time by expos:
fng the upper end of the ¢ylinder to ‘the re
flected solar lieat durlng a few minutes whilc
sturting, By continuous exposure ‘to the con
centrated solor rays, Erfcsson claims that the
engine will make fully 400 revelutions ner min-
ml:h Concentrated solar radiation supplles heat
W

SUCH EXTRAORDINARY RAPIDITY

that the apparently insuiliclent amount of heat-
inyr surtace presented by the eylinder has proved
adequate, notwithstnding the great speed of
the ehzine, 18 only remowns 10 be stated that
the body (mm) represents o radiator carrying
off the heat thut is not taken up by the cfreu-
Inting ofr during the motion of the exchange
piston, ‘Fhe nmount of heat carried off by the
radintor furnishes u nearly correet measure of
the solar energy not converlsd into mechanical
work. ‘I'he forin of the solar eouine thus de-
scribed is appllcable only for purposes requiring
moderate ppwer.  in the largest cinss of solar
engzines actuated by atmospheric afr, in which
the radintor 18 incapable of abstracting the sue
perfluous heat, valves are employed that tale in
Iresh ale at cach stroke of the machine, as in the
cajorle-engzine,

Cont. Ericsson says that the mechaalsm which
he bas adopted for concentrating the sun’s ra-
diant beat abstracts, on ay averare, during nins
hours a (lm"_, {or all latitudes between the equa-
tor and 45 deg, fully 8.5 units of heat per
minute for each square’ foot of area presented
}»crnendluulurl,\' to the sun's rms. A unit of

heat belne equlvalent to 773 f | -
nuamic energy of 2,703 foot-pounds is, theoreti-
colly, transmitted by the radlaot heat, per min-
ute jor each square foot; hence, 370,200 foot-
pounds for an ovea of 10 feet square, Dividing
this sum by the adopted standord, 33,000, the
rosult fs reached that 100 square feet of surface
exposed to the solar rays develop contlnuously

.3 horse power during nine hours a day within
the lmlts of latiiude before montioned. [t 18
weil known, however, that the whole dynamic
energy of  heat connot  be  utlized in
prnn.tl.cu . by uny cngine or wcchanical

fon, nor even hed; heoeo Erfess
#on has assumed, In erder not to overrate the
capability of the new syatem, that a solar engine
of ane-horss pawer demaids the concentration
of sular heat from an grea of ten fect square,

The solnr ¢ogine, when stesm {s employed ag
the medium Jjor transmitting the radisut cu-
ergy, is composed of

TURER DISTINCT PARTS,—
the enmine, the steaws generatur, and  the me-
chamstn by means of  which the inadequate en.
ergy of the sun's rays is fnereased to guch a de-
pree that the resulting temperature will exceed
that correspondlue with the steam Dressurs
necessury in an efticlent engine, ‘I'he motor {t-
Belf, when steamn s employed, resombles in all
casentful poivts a modern steam-cugine, utitiz.
Inez 1o the fullest Ible extent the hanical
encrgy of the stearn odmltted to the working

cylinder,  But  when atmospheric aic {3
employed ns the medium  for  trausmit
ting the solar cnergy to  the  motor, an

cotirely different combluation of meéchaoism
18 called for, No fuel being used, the steam
gencrator fs not exposcd to the action of dre ot
soot, und con sutlur only from the slow action
of ordinary oxidation, The cost of the concen.
tratlon apparutus will bo moderate, The weleht
will be bight,—~fndeed, lghtness will be the char.
acteristio feature of tho apparatus, It will be
composed of parts reudily ndjusted, It Iy well
koowy that certain metals, however thin, i
kept dry, may be exposed to the sun's rays dur.
ing nu indetnit thae without appreciable de-
terjoration.  The concentraton  upoaratus,
which {38 10 bu constructed of thin wetublic
lates, inust bo extrentely durable, Ihe nax.
mus 8lze of the solar engine, Erlcsson vays,
should ve sufllclent (o utilize the radlaut beay of
& peuct! of rays of thirty-flve square feet sue.
tion, The ewbloyment of wu ucreused nuw-
Ler of such structuces will. therefore, do wmost

cascs, be resorted to swhen reater power is
needed, The motor {tself, the stcam cylinder,
and the working parts must be proportioned 1a
accordance with ‘the pressure of steam ewn-
vloved and the work to be done.

Capt. Erlcsson wishes it understood that he
does not recommond tho crectlon of eolar en-
glnes In localities where there s not steady sua-
shine until proper means shall bave been de-
vised for storing up the radiant encrgy in such
f manner that rezular power, mni' bo obtained
from irregular radistion. Formldable difleuls
tics often preseot themselves in storlng up me-
chanical energy; vet, when coal can no longer
be ubtained,

NROESSITY, INOENUITY, AND INCREASED EXIZE-
B

will, Ericsson thinks, God means of overcoming
obstactes which now aopear insurmoutntable.
Mouchot, of Tours, formetly of the Lycec of
Alencon, claims to have antleipated Eriesson in
employing solar heat for the proditetion of mo-
tive power. Mouchol buses his ¢lalin on soine
experiments, made in 1866, iutenned to show
thut, by the accumulation of heat which takes
place when & blackened surface is surrounded
by glass bells, steamn may be ecneratod for act-
uating muchinery. 8ir John Herachel elavor-
ated the ofd ldea of concentrating solar radia-
tion, aud conducted a series of experiments at
Capt Town in 1533, showing that not only was
it possible to produce boillng hieat by acenmu-
latinge solar heat as deseribed, but he succeeded
in elevating the temperature sufliclently for
roasting meat. About 1870 Mouchot mude a
small model englue, 8 mere toy, nctuated by
steam wenerated on the plan of accumulation
by glass bells; but, finding the heat insufliclent,
he added a polished metailie reflector. The in«
crease of temperatuse resulting from this ex-
pedient repdered his steam geuerator moro
effective, and it was found that, under favorable
circumstances, suflicient stenin couid bo pro~
duced to work bls smalt model, ‘he Coneetl-
Genersl of Indreet-Loire huving sudsequently
provided Mouchot with necessary means, he put
up o stenm generator at Tours In 1872, which he
deewed o perfect machiue, fts action belnys based
on the results of his vrevious experiments, M.
L. Slmonin, In describing tins machine iy ferue
des Deuzx Mondes, says that on oveasions whew the
sun has been exceptionally clear, tbe solar
generator at Tours has evaporated flve Htres of
water per lour, which he assumes to be equal to
a hall-horse power. This result is produced by
the reflector, o truncated cone elght Ject six
inches {o dismeter. It was found, however,
that in order to double the reflective arch )
pecessary to gencrato steam for an enwine of
one-horse power, a truncated cone of vleven
fect nlpe Jnches aperture would be required,
Practical englnecrs gay that an fnverted conical ¢
body whose busg fs nearly twelve feot in |
diatneter swinging round_an fuclived axle at
Jeast sixty deygress on each slde of the vertical
lice, wlil " present a structure 8o formiduble,
cven if countervolsed, that it would not be,
prudent 1o its size. ingly, itl
would take 100 of Mouchot’s selar goncrators)
to furnish steam for an engine of lmlmru';i

nower, which, if placed side by side, woul
oceupy o front space of 2,000 feet from east t
west. |

Altbough 76 years of age,

CAPT. ERIC330ON

has the appearanca of a strong, haalthy man o
560. A visitor at his_homu will see’two lon
loaves of coarso brown bread standing on en
uvon the mantal of his dining-room znd resting
agnlnat the wall. **‘Iices bave stood. in thié
vosltion for forty-cight hours,” sald his Scere-j
tary, as he took one from the mantel, “and=)
thoy are not yet dry enough for the Captaln{™
This is his favorit food, and he cats lnrze
quantities of [t during bis two mealsdy Each
morning Ericsson passes two hoursin gymuastic
exerelse, bath, and dressing, 1l seldom goen
out of the hotse n the daytime, but after 10
o'clock he may be seen walking briskly toward ;
the Battery or Central Park. 'Yhe rooms over
the purlors are his workshop. ‘I'here, wurklng
for years, with baidly a day’s release, he hag
perféeted thut which be calls bis maaterplece,—
he golar enpine,
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