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Transmisaion of Camand Siemals by Light over Long Distances

1, Following are the details dealing with un invention to comtrol
the oneration of missiles and the explosion of torpedoes by means of light
sigmals over a large distance, orerating on the nrinciple of the Stroboscope:

Migslles

a. By means of a gusoous discharge lanp of quartz containing
nrimarily irgon at 3 to 5 atmosphere pressure and overating on the principle
o7 the Stroboscope, intense light flashes of short duration were obtained,
The secret of obtaining the high intensity is to a slight extont in the lamp,
but orimarily in the circuits which results in the spark resistance being
eqml to the_gperiodic limit resistance., The intensity of the resulting light
flash wvas _]._Oi'_3 candle p or 10 Iaxx, The intensity at 10,000 meters was
theoretically therefore 101t x 10~ or 100 Iux, Dus to atmospheric absorption
and other effects, the intensity was about 10 Lux at 15,000, and sufficient
to actuate the vhoto cell, The peak of the flash was obtained in 10’ seconds
and the useful wave-lengths were in the 3000-3800 A region with the zaximmm
intensity between 3500 and 3600 A, In this region the effect of solar redia-
tion was about 1 lax in spitc of the fact that the intensity of the light from
the sun was about 50,000 Iux. As long as the effect of impulses fram the
tyansmitter wore 5 or 6 times that of the effect of the smum in the photocell,
cormand signals could be transmitted,

. b, To direct the beam a mirror of a 35 cm diameter was used,
(A pholo of similar equipment with a mirror of 25 cm 1s enclosed as Attachment B,

38 tho equipment shown 18 a otroboscope, the box nearest the light scurce and
reflcctor 1s unnecessary in the control equipment.)

¢. Comand signals were given by means of three impulscs with
the differences between signals determining the commnd, For example, conrmand
.would appear as follows: :
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d, Thue recciver i an ordirary type photo~tube 10 em in
diameter and vith angle of wview of 140°. If dosired, filters can be used on
t e transmitter and receiver,

8, The exmerimentation wag concerned only with the method of
tranamitting cowmand signale by means of light ovor large distance., No work
has beon done with the ballisties of the nissile or the means of converting
the signals to effective comands, or with the actual control of the missile
in flight, The equipmont could be used in either a glide bomb or an antiaireraft
missile. Maturally, with the use of 1ight, the tranmmitter munt be kept directed

on the micsile at all tirmeg,

Toroado ixnloder

T, The torredo exploder onerntes on the same general principle
*ut with either ultra-vialet or infra-red radiations, The transmitter using
a much staller mirror than the 35 em used in the planc with the glide bomb is
located in thes forward pdrt of the torpedo and sende out intense flashes upward
and slightly to the rear, The receiver located in the after-portion of the
tornedo watches upward and slightly forwnrd, Activation of the exploder can
" be made dependent upon a definite mmmber of flashes being reflected, and so

glve the torpedo some powers of diseriminating the beam of target ships,

Depending upen vater ccmposition, the device is effective from 6 to 12 moters
belov the hmll of the targst ship, Out cf about 1000 test firings with the
oxploder device, it functioned satisfactorily 1007 of the time after the first

several tests,

2, Tt is requested that TGS ascertain as quickly as possible whether
the US Favy and/or Air Force would be interested in obtaining further information
on the subjeet, If further information is desired and we are notified soon
enough, arrangements ean be mde for its procurement,
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