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the Fifteen-Foat Wings Would Appear
if They Took the Plice of Arms, as
They Do in the Bird, This, if Com- *
pared with Burne-Jor.es's Angel on An-
other !

Part of This Page, Shows How
Be

B}
- A RT has given uo our idea of what angels look
: ‘Uke. From the cime of the old masters up
tl] recently they have been portrayed as more
‘or less intelligent faced, smooth-shaven men, usuaily
‘six feet high and welghing presumably around 140
pounds. They have arms and legs and an apparently
Sormal body, except that s pair of wings emerge from
thelr shouider blades. i
There are no women angels, although, as will be
\ saen lster, the bLodily structure of Woman (s more
. adapted to angelbood than ls man's ’
. A number of ifiteresting calculations and obsorva
tions, upon, Angels, as given us by art, hdve recently
been made by scientidts. They are important because
they seem (o show thal no angels, bullt as we know
- them, could poasibly Ny, Nor could man as he Is
‘built now possibly be a fiying angel. They seem to
show, in fact, that no mammal could fly. None Is
for ‘both arms and wings '
. The main object of angels' wings yould seem,to be
to fly, but sclence saye that the traditonal swan ef
fect wonld depend upon some muscular device utterly
unknown to anatomy. If (t-is objected that angels
. are incorporeal and not of the aotual welght that they
v seam lo be—have, In fact, no weight—then it may be
‘properly asked, Why the wings? In all the pietures
- thess are exceedingly substantisl and are shown ns
the actual motive power of the angel. This being so
‘argues solence, the whole matier must be analyzed
| from the basis of- material, purposefu] wings—and this
Amplies a material body, which le just what it seems
to be and which is lifted and carrled through the air
by these wings.
By an elaborate series of calculations sclence lias
discovered that the average 180-pound man or angel
. woild need, at the outsel, wings fifteen fooL In length
“to lift himself from the ground. That Is, he would
‘have to meisure at least thirty feet from tip to tip,
! or about five times his height.
- But, after giving him the wings, the difficulitles 11
grease. All the higher forms of life grew from a com
" mon ancastor. At ons time we were all reptilian.
Thé bird's ancestors were reptiles. The feathers are
only developed scales. Both enakes aad birds still
3. Man grew up from his reptilian progenitors
& series of forefathers who went on all fours.
 AWhila ‘the fore feel of the repiile were turning into
; of the bird, they were turning into hauls

i
. g process our bodily structure was pro
. foundly ed. This was partioularly true of the
- on.  Walking on all fours, the mammal did not
& muscles of his chest to be enormousiv de
. And 80 they were mot. The breast sbone,

grow 1o any size In the mammal. On rhe
“hand, the action of fiying necessliates extra
powerful ¢hest muscles. The breast bone
Dbird is therefore the largest bone of its hody.
al the comp e skeletons of man and
thiz page, will show the epormous differen-e

- slzes. oy
ith bis puny Bréast bone, has fio fousdation
vhish the muscles essentizl to move a thizy.
ad of wings could attach themselves. “'he
seem 15 ‘huve the stme breast formation as

~condor; In most reapects the largaat
- bears a chest whose framework

foundation of the chest muscleg, did not!
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consigts of llttle else than
this bone. The game gi-
gantle feature is notable
In the skeleton of the ‘pre-
historle pterodactyl. the
greatest flying creature ever
known, which welghed ouly
thirty pounds, less than a
fifth the weight of (he aver-
nge man or angel,

To use lhis thirty feet of
wings, the bare lmit neces.
sury to keep him aloft, the
160.pound man would have
to develop a breast bone
which would be big cnough
to cover his chest and at
least three-fourths of his
abdomen. This would, in
Ita turn, demand various
rearrangements of his in-
ternal organs and an entire-
ly different length of rib.
Besldes this, the mass of
muscles ' ‘ered on his

ear exactly llke a pouter pigeon, while Hercules
imself would, in comparison, seem to have no chest

*‘at all.

Dr, . A. Lucas, Director of the Museum of Natural
Higtory in New York and an international authorlty
on flylng creatures, points out that three things are
to be considered in flying—the horsepower of the crea-
ture, Its welght In pounds and ils supporting wilg
area In square feet,

The ratics of these three factors are not the.same
fn' all' ‘birds, and they differ greatly, although sys.
tematlcally, with absolute weight.

It is #n abvious muthematical law that the ares in
bodles incredses us the square of thelr dimensions,
while their welght increases ag the ‘cube of their'di-
mengions. From this it (s an apparently plain fu-
ference that the larger the creature or the machine,
the LE88 the relative area of aupport may be. Il is
this law which adds another difficults to man or an
gels fiylng, and which certzinly would seem 'to pre-
vent an elephant’ from ever having " wings.

To dempiistrate: If in-a soaring bifd, which we
may suppose to weigh two pounds, we. should finl
that It had two square feet of wing surface, or a rafio
of a foot to the,pound, it. would follow,. from the law
just stated, that.in s soaring bird of twice the di-
mensions we would have n welght of sixteen pounds
and an area of efzht sguare feef, This would mean
ohly half & square foot of supporting area te a pound
of weight, so that, even If fllght iz possible In the
first case, it would be wholly improvable in the sec-
ond. The difference {s seen to grow greater as we
Increase the sige. for when we have a creature of
three times the dimensions of the first bird we shall
have {wenty-gseven limes the arem and only nine times
the sustaining surlace, which is but onethird of a
foot to the pound, and #o, sclence savs, we cannot
have a fiylng creature much greatar than the limit
of area of the condor, unless it isx endowed with cafrg.
ordinary strength of wing.

And so we are thrust back again upon the difficulty
of angel motive power. Takinz the eondor again cs
4 slandard, we have a fiying creature with one-twen-
tleth of a horsejiower as an angel, seventeen poundy
welght and & supporting wing area of ten square fent,
Assuming the horsepower te -vary directly as the
weigh!, we find tha! the fAying horsepower of the
average man welzhing 160 pounds and having a ninety
fquare foot wing area, must be approximately one-
balf a horsepower. Now, it is a fact that the aver
age man can generate only one-ninth of a horgepower.
This oneninth standard has been proven time afler
time in experiments at Washingtob, too complex to he
gone into here. It ¢an be nccepted as n faot. Again,
fromi a curve plotied by Dr. Lacas, taking as the base
of caleulations tweive different birds of different welght,
wing area and power, he has determined thar for a 150

‘pound oreature six-tenths of a foot of wing surface per

pound is required, or ninety square feet in all. This is
nine times the winz area of the condor, and the resnit
ing dimensicns for the average man would be forty-five
square feet  for each wing, Each wing would thus
have to be fifteen feet long and average three feet in
width,

The oneninth horsepower that a man has would

' be utterly insufficlent to raiss these wings.*'A man

running upstairs at great speed, two' or three sisps
at a time, develops, for a few instants, as high as une
borsepower. This ls his limit, and his greatest strensih

Interesting Calculations Which
Prove Their Wings Are Useless
for Fiying, Show How Annoying
the Really Effective Mechanism
Would Be, and Indicate That Man
Would Have to Be Entirely
Re-Made to Become One

chest would make him ap-

lles, it is seen, In his legs. Few men could walk up-
stairs on their hands, and no man could develop one
horsepower running upstairs on his hands, And yet
it Is this part of the anatomy which 1s the most nse-
ful in flying. And so we must assume that, even if
angels have the fifieen feet.long wings which sclence
says they must have, they have not, from thelr pie.
tures, the necessary chest mechanism to work them.

An angel with wings of such dimensions is, in fact,
far different from any depicted even in sonz or story,
but there Is still another difference. How many
people realize that the angel as shown in the plctures
has really six llmbs, The bare feee, for flying, ilke
swimming, seems to be impeded by shoes, are evi-

dence of one pair of -wings. be arms and hands
form another pair, and the wings form a third pair.
od

Now the wings of*a bird™a elopments of the

- pame " group of bones that makes the arm and’ foot

of the human being. The wing proper is an extension
of the thumb and the first finger. The arm bones—
the humerus, the radius and the ulna—have disaj-
peared .because they weére- of N0 importance 'to :he
bird, In the conventional ideg of the angel the wings
are fixed lo the back of the shoulder blades—but
where {8 the ball and. socket joint in which they could
mave? What partieular kind of blood supply . would
go into the wings? What is the muscular tissue?
If we concede the difference of wing
space and horsepowet (o be overcome,
we st have the enormous difflculty
of the profound modifications of the
whole muscular and skeletan back to
meet. It an angel has ball and socket
joluts in his shoulder-blades he is not
man-like, and if mau should ln some
vy develop joints, he would cease to
be a man.

The whole truth of the matler is
that no = mmal is tuilt for both wings
and arms. . 1t 18 seientifically Impos.
sible for wings to grow out of one's
sLoulder-b.ades.

It has been said that there are mo women angels.
In- the OIld Masters the angels are almost In-
variably men, the exceptions, sexless. In the winged

. hlerarchy of the heaven there are no names of women.

Women are made saints, It seems, but never anzels.
We read in the Talmud of the “Sons of God." but of
the “Daughters” we hear nothing. This Is curlous
bocause woman, through her physiological differences
from man, s better adapted for fiying. She has less
gpecific gravity: her bones are lighter and more. hol-
low and cloger approximating the brrd; and she . has
larger chest ‘'muscles. That she has a greater facility
for *zoing up in the ‘air’ than man Is a - statement
which has no place in a serious discussion,

All this raises some very interesting speculations
a8 to the annoyances of .being an angel. The ninety
feet. of wing area would demand a: great deal of
space for each bearer. If some one wanted to addriss
a hundred or more angels they would have to do il
through a megaphone because they would take up
with their wings the same room that a ctowd of sev-
eral” thousand men would, Again, there is the ques-
tion of how they would dispose of their wings. They
poeitively could not sleep on their backs or on their
shdes, The .enlarged chest would
mide it impossibie to sleep on thelr
stomachs, -Doubtless they - might
have some Kind of ‘hooks oh the top
of their wings and hang themselves
up at’ nigit, llke certain kinds of
buts. wkich suffer from the same
annoyances,

It is also doubtful if an angel
could alight from the alr with dig-
nity. Any one vho bas seen n large
bird or. a mouoplane either alight
ar asgeis ot de tnls. There
would el her be nn epormous flapping
of wings, |ike .a_chicken jumping
down from the fence, or else they
would skim down 1i¢ an neroplane
Innding. and this would Involve run-
ning very fast indeed for a hundred
fect after they touched the earth.
In the same way, o ascend they
Would have to run and jump unti|
the alr got under their wings

There too, Is the problem of sit.
ting down. The euormous length of
wing, two and_oue-hnlf times the
height of the ahgel, wouid prevent
thom from sitting on otdinary c¢halrs,

In the light of these calculntions
that old hymn of otr childhood,
which runs, '

“The blessed Souls stand ever in the
light, .'
All' rapture” througl and’ thréough,”

would have & new!and literal meay-
ing: © Any ecrowd 'of angels wonid
stand so thorouzhly in the light that
no oue coltld possibl; read the Inrg.
est print because of the shadow of
thelr wings

Of ‘course. ajl these  specnlations
are based ouly upon scleutitic deguc-
tions.

The Angel of the Star in Burne-Jones's Famous Painting of the Adoration by
Magi. Science Says His K Wings, Like Those of the Other Pic!

tured Angels, Are too Smyll to Carry Him, and Are Worked by a Meck-""
anism “Unknown to Anatemy.” 4

The Skeleten of a Cat, a Man, o
Bird and the Pterodaciyl, the Estinct
Firing Reptile, Made the Same Slse for
Cumparinon, The Skeletonh Show
Clearly That the Mammal 1s Not Balit
for Both \Arms and Winze The CUat
Han VFractically 5S¢ Breastbone; Man's
Is Very Small, The Bird's Hreastbone
Is Seem to Be: Enormously Ealarged
for Ita Wark as the Foundation of the
Wass of Fising Muascles, Which Man
Utterly Lacks. The Masnivenens of the
Pterodacty 'y Breasthope Shows How
Fowerfnl the Maseles Which Moved
the Great Wings Mus? Have Been. The
Merodartyl Welghed Thirty Pounds,
and Was the Heaviest Fivisg Cresture
Perhaps Which Ever Existed.
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