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Pigeons as missile pilots

from JOHN LEAR, our American correspondeint

MNEw Yomk.
HEM man masters enough of the
navigation problems of the solar
systen 1o be ready to try to land a space-
sgni on Earth’s neighbour plancis, the
United States Navy may dust ofl and use
the findings of a research project which
has been classified secret for the last six

years under the code name ORCOM.

ORCON is a conteaction of the two
words “organic control”, which are in
turn an esoteric way of saying that Pro-
ject ORCON was concerned with the
uge of animals to guide missiles 1o float-
ing or airhorne targets.

The animals actually emploved in the
research were pigeons,

“Though it may seem like a venture
into science fiction,” the Navy assures ils
own and other scientists in revealing the
long-hidden facts in the September 1ssue
of Naval Research Reviews, "ORCON
was a serious investigation, and one
which produced surprisingly good
resulls,”

With such a strange story as this one,
il is best 10 begin at the beginning. That
was in the early days of World War 11.
All missiles then were guided by some
sorl of “homing™ device. Inside the
weapon was a sensing element which
“felt” the heat or the magnetic field of
the target or “heard” sounds the larfl
emitted. Later bombs were controlled by
radio, But whatever the “homing in-
stinct™ was, il soon turned out to be
susceplible to inlerference by the enemy.

Was there a kind of sense that could
nol be countered? If so, the use of it
was imperative, Dr. Vannevar Bush's
wartime Office of Scientific Rezearch and
Development was willing to try any-
thing. Since no one had come up with a
“death ray™ capable of killing a living
organism from a safe distance, there was
one undeniable possibility : the senses of
a living thing.

Dr. B. F. Skinner, who is now at
Harvard, was then head of a group of
psychelogists at the Umiversity of Minne-
sota. He was given a research grant by
O SR D to examme the practical means
of using a live guide for a missile with-
out wasting the manpower the Japanese
risked in their one-man submarines.

Pigeons were Dr. Skinner’s choice be-
cause they were light in weight, easily
obtainable, and known to be trainable.
The species tested were “homing”

pigeons, but that had no sigmificance 1o
the experiment. The pigeons were not
called upon to use their “homing™ ins
stincls: they were merely invited to peck
at a spot of something casily distinguish-
able from a conirasting background, If
the birds accepled the invitation and
pecked. they were immediately rewarded
with a few grains of corn.

These Minnesota experiments proved
that pigeons could be perswaded 1o peck,
Dr. Skinner and s fellow scientists then
proposed several apparently practical
ways of employing this organic capability
to guide a missile from a miss-1he-target
1o a hit-the-target course, They actually
buill a missile simulator and tried ot
several birds in it. But the war ended
before a pigeon was actually fired in
anger,

In 1948, the Naval Research Labora-
tory was assigned the task of taking up
the investigation where Dr., Skinner had
left off, and 1o continue until a clear-cut
recommendation could be made either o
implement organic control as a workable
scheme of guidance or 10 drop the idea
entirely. The problem was given (o a
group of engineering psychologists under
Dr. F. V. Faylor.

How do vou fit a pigeon into a
weapon !

The principle is the same one a photo-
grapher adopts in taking piciures with o
camera cquipped with a ground glass.
The camera 15 pointed in the general
direction of the object o be photo-
graphed, and the photographer looks at
the ground glass 1o see whal the picture
will look like. If the desired object is off-
cenlre on the glass, the photographer
shifts the camera until the objeet is
centred,

In an ORCON missile, the pigeon
lakes over the photographer’s funclion,
with one vanation: the ird doesn’t
know what it"s doing.

There is a lens in the missile’s nose,
and a ground lens o receive the image
of the target as the missile nears the
larget. The pigeon is behind the glass,
pecking away at any image that appears
on the glass. The glass 5 cross-hatched
with wires 10 measure off 1he distance
from cenire. up and down, right and left.
An clectrical contact 15 cemented to the
pigeon's beak. Every time the bird pecks
at what ot sees in the glass. the electrical
connection indicates how far the missile

was pointed away from the target, and in
what direction. The signal of error is
automatically transmitted 1o the missile’s
steering  mechanism, and the weapon
“homes™ on the target.

S0 much lor theory. The praciice de-
pended on the inherent capabality of
pigeons.

The first experiments took place in a
primary trainer, a simple box in which
the pigeon was suspended in a jacket
belore a window in fromt of which a
square picce of metal was moved mech-
anically back and forth, At first, the tar-
get was moved slowly, and the bird was
rewarded with corn for every ht it
scored. Gradually the targel movements
were speeded and the rewards were
stretched out until the pigeon was peck-
ing away for eighty seconds at a target
jumping back and forth at a speed of
five inches per second. The pecks
approximated four per sccond, 80 to 90
per cent. of the pecks were either on
bullseye or within a guarter of an inch.

In the next experiments, the pigeon's
target was a picture of an aﬁlllarhhi;l at
sed. The pictures were movies taken by a
jet plane diving on o destrover and a
freighter travelling full speed in moder-
ale seas. The target movements now were
in 1wo dimensions instead of one, up and
down as well as right and left. Of course
all that the pigeon actually saw looked
something like a night moth fluttering in
fromt of a lighted window,

Eight pigeons were tested in ninely-six
trial runs. OF these, 55.3 per cenl. were
successlul. The pecking rate was con-
sidered sullicient o steer a missile travel-
ling 300 yards per second. Four of the
pigeons averaged T9.2 per cenl. Success-
el Mights, g0 a high probability of hits
presumably could be expected il the
betier trackers were chosen for the mis-
sile assignmenis.

Under idea! conditions, pigeons appar-
ently could serve as missile pilots. Bul
ideal conditlions are seldom realizable in
actual battle, Clouds, waves, shadows
and the like would introduce elements
confusing to the birds.

S0, alter six years of secrecy, Project
ORCON has been brought into the light
and put on the shelf vail, in the Navy's
words, “the experience gained and the
knowledge acquired . . . may have some
use in the fulure—perhaps in homing a
space vehicle on a distant planet™




