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. »This.=invention- relates ‘to a devicet-for simultaneously 
-~ re?ecting and amplifying the intensity er light. 

’ 'i-It'. hasheretdforebeen ‘proposedto amplify ‘the inten 
sity of radiation by meansof ~devices wkvhich receive a 
vbeamof-light, transform the beam of light into a beam 

~ of electrons, increase the intensity of the‘ ‘electron beam 
:to obtain an ampli?ed electron’ beam and transform the 
ampli?ed electron beam‘ into‘ an ampli?ed'light'beam 
of increased intensity of brightness. ‘However, the simul 
taneous ampli?cation of the" light beam‘ and the re?ect 
ing-‘thereof back~in the ‘direction oflits source has not 
been. previously proposed,~nor has this phenomenon been 
utilized in, practical illumination or other ‘practical uses. 

-It is an objectbf-thepre'sent invention to vprovide a 
combination light beam ampli?erand re?ector, herein 
called‘ an am?ector. 

It is ‘a furtherobject» of the present invention'to pro— 
vide an am?ector which ampli?es a beam 'of'light and 
re?ects it back in‘ the directionof its source. 

'Itl’is 'a- still further object of. the "present invention-to 
provide an ampli?erlreiiector'for lightvvhich'tr'ans'forms 
‘a' beam ofllight ‘into"a'be'a"rn- off 'electro'nsfincreases the‘ in 

‘ tensity "of ‘i ‘the ‘electron beam, ‘transforms-the ampli?ed 
“electron beam into'an ampli?ed‘ilightlbea'rn 'vvhich'is ‘re 
?ected back With further"arripli'?cation"t‘o"yield a're 
?ected ‘ampli?ed"light‘"bea'rn. 4 ' 

in is a‘stilhfu‘rthér objectbf'the‘present invention’to 
vprovide anain?ector'vvhich~ transformsafbeam of light 
into ‘a " beam of ‘ electrons, {increases ‘the’inte'nsity ‘of the 
electron‘bearn, re?ects’fthe ‘electrons back ‘with further 

- ampli?cation, and transformsftl're re?ected ampli?ed‘ elec 
tron‘ beam into‘ an ‘ampli?ed light beam. 

‘It is ‘a’ still further obie‘ct ‘of"thef'present invention to“ 
provide an arn?ector?which may‘b'e‘use'd'for'purposes of 
‘room il‘lumination‘utiiizing' re?ected ‘ampli?ed light. 

"It is ‘a‘still 'fur‘th‘er * object ‘ ‘of "the present‘ invention to 
"'pro yde'an am?ector which‘ maybe‘ used in ‘conjunction 
iwi'theh ghway signs. _ v ‘ 

TO‘thefr‘bbjects‘ and the nature‘a'n'd-advantagesof'the in 
’stant invention j'w'ill‘ be apparent'rfro‘m the following de 
scription taken "in ‘conjunction ’~With ‘the “accompanying 
"drawings, wherein: ' p p ' 

T‘Fi'g. li-is ‘a'diagramrnatic sectional view of ‘the am 

vFigf'Z‘iis‘a‘rliagrammatic' sectionalview‘ of the am‘?ector 
‘showing aimo’di?edfcircnit; I ' '' 

Eig. ’3'Fis a diagrammatic; sectional viewof the’: am?ector 

‘ v‘Fig. ‘4 is a'perspective view‘ of a roo'r‘n‘showing ceiling 
" andi'wall ‘am‘?e'ctors' vvhich utilizeftlie vampli?ed light for 
Zillumination; v > 

‘ ‘Fig.5 i'sfaftlijagrammatic'sectional‘view'offa modi?ed 
‘ ‘form ‘of “ani?‘e'ctor; ' ’ 

"Fig.16 is a5 .atgra‘rhm‘a‘tic sectional viewer-‘themed!’ 

. . Fig. 7 is a diagrammatic seetionarview of‘lthe modi 
al?ed ‘form of arn?‘ectorfshowinganother ‘modi?ed C11‘: 
'iiu'it; and 
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2 
Fig. ‘8 isaperspective view-ofra highway sign utilizing 

~ In its preferred embodiments, the‘present'invention pro; 
vides an am?ector of laminated construction Which?is‘ 
composed of extremely thin, superimposed laminae. 
The term “am?ector” as used in this speci?cation and 

claims refers to a device _vvherein';light is simultaneously 
ampli?ed and re?ected. The ampli?ed light itself may 
be re?ected asin Figs. l-3, or the multiplied electrons 
may be re?ected and then~converted to ampli?ed light 
as- in Figs. 5—7. - I 4 I 7 

Referring particularly to'Figs. 143, the numeral‘10 re 
fers to a transparent or translucent'larnina or layer‘con 
taining active material that ?uoresces when bombarded 
with electrons, thereby'tran'sforming the electrdris‘in'to 
a light ray. The transparent lamina'10ma'y be inadelof 
glass or plastic- containing‘the-?uorescent material. Such 
?uorescentvglassesand plastics are commercially available 
and are described in detail in'De Ment’s‘ bookv'entitled 
“Fluoroc'hemistry'” (1945).“ ‘An eXtremely thin ‘Telec 
trically conductive lamina "12 'is superimposed engine 
transparent lariiiria‘l't) and’ is is'ubjected'to a small positive 
potential. 'Lamina '12 maybe in the form of‘a'rco'nduc 
tive electron i'permeable‘grid. superimposed'on ‘the vcon 
ductiveigrid'lamina "I21is a'lamina ‘I4 of'photoeniis'sive 
material. ‘A ray of light indicated'by- the'arrow Rfwhi'eh 
impinges'on the 'transpa‘rentilai'nina ‘10, is transmitted 
through'the interstices oftheflgrid and, ‘in-turn, impinges 
on the photoemissi've lanii'nai 14, "exciting the photoeinis 
sive material to an extenfpropor'tional to'th'e' intensityj‘of 
the-light ray, 'so‘that’the photoemissive lamina ‘14 "emits 
electrons in proportion t'o'the' intensity of‘ the’li'ght'ra'y. 
Such'e'mitted electrons't'end tolgravitate ‘or accelerateto 
the point in the system ofihig'hef'potential. T y 

‘Superimposed on the photoemissive lamina '1'4'isfa 
‘second electrically‘ conductive grid ‘16 ‘similar to‘itli'e‘grid 
12. _ A secondphotoernissive lamina '18_ is superim " ed 
on the 'grid'16._ This;photoemissive la'rnina “[8 is 'sim at 
m the laminai'14. A third‘ electrically ‘conductive ‘grid 20, 
similar to grids 12 and '16, ‘is ‘superimposed 'o'n‘the 
lamina 18. Superimposed on the. gridv 20 isv aps‘e'co’rid 
transparentv or ‘translii‘eent‘lamina 22, similar'to'th‘e lamina 
10 describedl‘labove. This lamina 22 pcojntainsac’tive'niate 
rial"the're'i'n that i'?uoresces when 'bo'mbardedq‘vvith elec 
trons, thereby transformingftheelectfons vinto light rays. 
Superimppsed’on the transparent'lamina 22'is a re?ecting 
lamina 24 which may "be'ia metal foil-or otherjsuitable 

' light re?ecting material. Theer'itirela'rhinate'is mounted 
onfa'foiinda'tion 'or mounting 'p'late'26. _, I - ¢ 
The ‘electrically conductive ‘grids 12, '16 and 20 :are 

subjected to positive?‘potentials as by connecting "them 
through‘co'nductoi‘s 28, .30 and‘ 32 to asource ofp'oterb 
tial, such as a battery 3'4, thef‘negative terminal of'the 
battery being ‘grounded 'a‘s'at 36.; ,VThe central ‘grid 
'is shown as‘ca'rr‘yi'ng' a'l'ower potential-than the outer/grids 
1‘2 and 20.: This 'is accomplishedby a_variabl‘e voltage 
controller 38H‘placed in‘the ‘conductor 30 ‘connecting the 
grid ' 16 to ‘the positive 'ba'tt'e'ry' terminal. 

I Fig. 2 s‘hows'ja slightly modi?ed'c‘iijcuit for'the am?ector 
wherein Ta resistance 40 is placed ' in ‘the .icohduct'or . v30 
connecting‘v the grid tofthe ,pos‘itivefba’tte’riy‘teijininal 
in ‘place "(if the Evariable; voltage nt'roller 'of Fig "1. 
Fig. _3 showsfa‘nother ‘niijdr e ‘ circuit for'thelai??e" or, 
vwherein ‘the conductors ‘zsjéandl'sz areyeenneqted ‘to he 
positiv‘efter'rninallof a primer batteries 41¢ai1‘cl l42,‘wh je 
as the conductor ‘30,, iS- connected to the y'p'osv ve ~t'e'riniifal 
‘of the'battery 41. , Thus, 'ifzthe’pofe' ‘ " ‘ 
20 is 100 vengnie ‘pare/‘marina grid 216"‘ ' 
“ampleybe 25fvol'ts." } u I ' _ .‘ 

If further, ampli?catidnfjof electrons _ 
the ‘emissive’ lamina Llsfaii'd‘ac'c'el'era'ted by -'tlie"g‘r1d~20“is 
‘desired, they ‘ may I be" ampli?ed aésnéaf'r?rmner'ret 
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times through the employment of additional laminated 
elements each similar to the laminated element compris 
ing the laminae 18 and 20. The increasingly ampli?ed 
electrons tend to gravitate or accelerate to a point of 
higher potential as will be described hereafter. 
The Zworykin and Morton book entitled “Television” 

published by John Wiley and Sons, Inc., discusses in de 
tail numerous ?uorescent and photoemissive materials 
which are suitable for use, and consequently, it is not 
necessary to discuss such materials herein, but reference 
is hereby made to this book in connection with such 
materials. 
The operation of this am?ector is as follows: A ray of 

light R falling on the am?ector will shine through the 
transparent face 10 and the interstices of the grid 12 into 
the photoemissive layer 14. Light falling on the photo 
emissive material releases electrons, designated primary 
electrons, which leave the material with some velocity. 
Such emitted electrons tend to gravitate or accelerate to 
the point of higher potential, in this case toward the 
grid 28, which carries a higher potential than the grid 30. 
Thus, it will be seen that a portion of the light in passing 
through lamina 14 is transformed into an electron ray 
which is, in effect, reversed back through grid 12 to the 
upper face 10 and is therein converted into ?uorescence. 
As the electron is negatively charged, it is accelerated 

toward the higher positively charged grid 12 and ac 
quires a high velocity and energy level. Proceeding 
downwardly, the remainder of the light ray R passes 
through the interstices of the center grid 16 and enters the 
layer 18 of photoemissive material. Here, the photons 
react with the photoemissive material and cause the 
emission of electrons. These electrons are now ac 
celerated downwardly by the grid 20 charged to a posi 
tive potential higher than grid 18. As a potential dif 
ference between the grids, at least 10 volts is desirable. 
Assuming that the grid 16 is charged with a positive 
potential of 251/2 volts, then grid 18 can be charged to 
any potential above 351/2 volts. Assuming, for example, 
that grid 18 is charged to about 102 volts, the secondary 
electrons emitted by the photoemissive layer 18 will be 
accelerated to an energy level four times that of the 
primary electron, since there is four times as much voltage 
used. " 

Passing through the grid 20, the secondary electrons 
expend their kinetic energy in layer 22, causing the 
?uorescent material in this layer to ?uoresce, becoming - 
converted to light. The portion of the beam of ?uores 
cent light continues downwardly in the direction of the 
?ow of the electrons and contacts the light re?ecting 
surface 24. This ?uorescent light is re?ected in the op 
posite direction as any other light. After re?ection, the 
light beam proceeds upwardly, and exactly the same 
sequence takes place that occurred on the downward 
procession. In short, the ?uorescent light proceeding 
upwardly into layer 18 causes the emission of primary 
electrons, which are accelerated towards grid 20 and 
bombard layer 22 where they cause the additional ?uo 
rescence. A portion of the light given off by the ?uo 

, rescence of layer 22 is converted into electrons in layer 18 
and rebounds to amplify the ?uorescence of layer 22. 

I The remaining portion of the light given off by layer 22 
passes upwardly through layers 20, 18 and 16 into photo 
emissive layer 14 where again a portion of the light is 
converted into electrons. _In turn, this greatly increased 

‘ number ‘of electrons accelerated by higher potential grid 
12 pass into layer 10 where their large number and high 
energy ‘cause brilliant ?uorescence. This ?uorescence is 

_ an’ ampli?ed light beam that is projected back into space 
from the face of layer 10. The incident beam of light 'is 

’ In this form of am?ector, it will be seen that sever 
transformations of energy take place: a light beam im 
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4 1. 
higher energy and are then transformed into an ampli?ed 
beam of light. The remainder of the initial light beam 
that was not converted into electrons and a portion of 
the ampli?ed beam are then converted into electrons, 
which are also accelerated to a higher energy and ?nally 
transformed into an ampli?ed beam of light of an in 
tensity many times that of the original beam of light. 
Possible applications of this concept will be considered 
in more detail hereinafter. 

In the form of the am?ector shown in Figs. 5-7, the 
intermediate conversion of the electrons into light prior 
to re?ection is eliminated. In the form of the invention 
shown in Figs. 5-7, an outer lamina 50 is provided which 
is a transparent or translucent face having good insulat 
ing properties and highly weather-resistant. This lamina 
50 can be a sheet of glass or plastic, or it can be a ?lm or 
lacquer or other resin applied by spraying, silk screen 
or other means. 

Superimposed thereon is a lamina 52 which is a com 
bined photoemissive and ?uorescent layer containing a 
grid 54 therein. The grid 54 can be a copper screen or 
other electrically conductive lamina. In the form illus 
trated, a copper screen is embedded in a ?lm of resin 
or varnish, which plastic carries active elements classed 
as luminescent and ?uorescent materials. If desired, 
separate laminations could be used to perform the photo 
emissive and ?uorescent functions. A great many such 
active materials can be used, and the selection of the 
photoemissive and ?uorescent composition is a matter of 
engineering skill. Suitable ?uorescent and luminescent 
materials are given in Zworykin and Morton’s book en 
titled “Television” published by John Wiley & Sons. For 
example, if the incident light is ordinary daylight, the 
photosensitive material to receive the light and emit elec 

' trons might be caesium or rubidium in some form, per 
haps in combination with silver. For the ?uorescent ma 
terial, an organic material might be used such as crystal 
lized anthracene, or a dyestu?c such as a combination of 
?uorescein and rhodamin. Inorganic materials can also 
be used, natural or synthetic. In case an X-ray picture 
is required to be ampli?ed, an entirely different set of 
active materials would be selected. 

Superimposed on the lamina 52 is an insulating trans~ 
parent ?lm 56 which may be a resin, shellac or other 
suitable dielectric material. A secondary photoemissive 
lamina 58 containing suitable electron emissive substances 
is superimposed on the ?lm 56. The electron emissive 
substances in the lamina 58 act to multiply the primary 
electrons into secondary emitted electrons. Superimposed 
thereon is a thin insulating ?lm 60, and ?nally a metal 
plate 62 is superimposed. 
Laminae 58, 60 and 62 act together to form a com 

posite element. This form of electron multiplier is some 
times called a ‘Thin Film Field Emitter.” The electron 
emitting material in lamina 58 may be contained in a 
suitable binding material, such as an insulating varnish 
or plastic. The insulating ?lm 60 is as thin as it is pos 
sible to use with the voltage applied, depending upon the 
characteristics of the material. This ?lm must also 
possess a high dielectric strength and a high dielectric 
constant. 
As shown in Fig. 5, the grid 54 is connected to the 

positive terminal of a battery 64 by a conductor 66. The 
plate 62 is connected to the negative terminal .of the 
battery 64 by a conductor 68. As shown in Fig. 6, the 
negative terminal of the battery is grounded. As shown 
in Fig. 7, a resistance 70 is connected between the bat 
tery 64 and the conductors 66 and 68 so that the volt 
age can be regulated. A contact 72 connects the con 
ductor 66 with the resistance 70, and a contact 74 con~ 
nects the conductor 68 with the resistance 70. The con 
tacts 72 and 74 can slide to various positions along the 
resistance. If the contact 72 is moved to the end of the 
resistance, the full positive potential of the battery will 
be applied to the grid 54. If the contact 74 is moved 
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to the other end of the resistance, the full negative po 
tential of the battery will be applied to the ‘plate 62. 
Thus, the relative potential of grid 54 and plate 62 can 
be varied, one as against the other, but the actual voltage 
to each one can also be regulated. 
The form of the invention shown in Fig. 6, wherein the 

negative pole of the battery is shown grounded, is desir 
able in the case of a highway sign as shown in Fig. 8. 
The operation of this form of am?ector is described 

as follows. The light striking the outer lamina 50 is 
converted to electrons in the photoemissive lamina 52, and 
the electrons are accelerated downwardly into the elec 
tron emissive lamina 58. Secondary electrons are emitted 
from lamina 58 which are repelled by the negative charge 
of plate 62 and are attracted by the positive charge of 
the grid 54, whereby the secondary electrons are acceler 
ated upwardly. These accelerated electrons excite ?uo 
rescence in the lamina 52, which gives oif an ampli?ed 
beam of light. 

In this form of. am?ector it will be noted that the 
laminae 58, 60 and 62 form a condenser. Laminae 52, 
56 and 58 likewise form a condenser in series with the 
?rst. Lamina 58 acts in a double capacity, becoming the 
positive plate of the condenser 58, 60, 62 and the nega 
tive plate of the condenser 52, 56, 58. Thus, the lamina 
58 will not show a charge as a whole, whereas the lamina 
52 will show a positive charge and plate 62 will show a 
negative charge. 
When operating, the lamina 58 would tend to acquire 

a positive charge equal to that of lamina 52 due to the 
loss of electrons by balance. However, in this arrange 
ment, this cannot take place because of the intense ?eld 
created across the insulating thin ?lm 60, which will 
cause electrons to migrate across into the lamina 58 when 
and where needed. This lamina 58 has semi-conductor 
characteristics. 7 

Lamina 52 can be made in several ways. The form 
illustrated is alike on both sides of the- grid wires 54. 
Both top and bottom sides contain the same active ma 
terials so that ?uorescence or the emission of electrons 
can take place either above or below the level of the 
grid. Those electrons emitted, below the grid will take 
an upward course due to the powerful attraction of the 
positively charged grid 54. The force of attraction is pro 
portional to the potential of the grid. Those electrons 
emitted above the grid will be accelerated in a downward 
direction for the same reason, and will pass through the 
interstices of the grid. The electrons accelerated up 
ward excite ?uorescence in the ?uorescent material pres 
ent. Those accelerated downward cross the insulating 
?lm 56 and enter lamina 58. The electron emissive sub 
stances contained in lamina 58 cause the secondary emis 
sion of electrons as previously described. In the arrange 
ment described, it is possible to obtain the emission of 
several thousand secondary electrons for each primary 
electron. 

Because of the large ampli?cation possible, only one 
other accelerating element is shown, but if desired any 
number may be used in cascade. In this form of the in 
vention, it will be seen that the light beam is transformed 
into electrons which are multiplied, and re?ected by a 
negatively charged plate and then transformed back into 
ampli?ed light. This form of the invention has a reaction 
time factor which may not be suitable for television usage; 
however, it would be suitable for a motion picture screen 
where the permitted time factor is comparatively large. 
Also, it would be useful as an am?ection screen upon 
which to project photographs. It would be extremely 
useful as a highway marker. 
The am?ectors described in Figs. 1-3 and 5-7 have 

many uses. Of particular importance is the use of this 
device to obtain ampli?ed light for illumination. As 
shown in Fig. 4, a ceiling 80 is provided with a re?ector 
82 suspended in a central location surrounded by a ‘plu 
rality of am?ector panels 84. Inside the re?ector 82 is 
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6 
a source of ultra violet light, for example, a mercury; 
quartz tube. The light is re?ected by the re?ector" 82 
onto the am?ectors 84 wherein the‘ light is ampli?ed-for 
illumination of the room. , 

Referring to Fig. 4, the room comprising the walls" 86 
may be illuminated by the am?ectors 88 excited by‘ a 
source of light of suitable wavelength located within 
the re?ectors 90 shown near the bottom of each am 
?ector 88. 

Utilizing these forms of the invention, it is possible to 
attain several hundred lumens of visible light per watt. 
The form of the invention shown in Fig. 8 illustrates 

the use of the am?ectors in conjunction with highway » 
signs and markers wherein the light from the headlights 
of approaching automobiles can be ampli?ed to intensify 
the light re?ected back to the automobile. 7 

it will be obvious to those skilled in the art that various 
changes may be made without departing from thespirit 
of the invention and therefore the invention is not limited 
to what is shown in the drawings and described’ in the 
speci?cation ‘but only as indicated in the appended claims. 
What is claimed is: _ 
1. In a light amplifying and re?ecting system, the com 

bination of a laminated structure of contacting laminae 
including a lamina of electron sensitive and light-emissive 
material, a lamina of light sensitive and electron-emis 
sive material, a lamina of an electrically conducting ma; 
terial, a source of positive potential connected to said lami 
na of electrically conducting material to maintain a posi- - 
tive charge thereon, a thin insulating lamina, a lamina of 
electron-emissive material having the ‘characteristic of 
emitting more than one electron for each electron im 
pinging thereon, a thin lamina of insulating material, a 
metallic lamina, and a source of negative potential con 
nected to said metallic lamina, said lamina being ar 
ranged in the order speci?ed, whereby a beam of light 
striking said structure is converted into electrons, the 
number of electrons is multiplied and reversed in direc 
tion, and the electrons are converted into an ampli?ed 
beam of light which is emitted from the structure. 

2. In a light amplifying and re?ecting system 
in accordance with claim 1, wherein said electrically 
‘conducting lamina, is an electron permeable grid, and 
wherein said electron sensitive and light emissive mate 
rial and said light sensitive and electron~emissive vmate 
rial are disposed in the interstices of said grid whereby 
said laminae are substantially coextensive. 

3. In a light amplifying and re?ecting system, the com 
bination of a laminated structure of contacting laminae 
arranged in the order speci?ed including an outer lamina 
of electron sensitive and light emissive material, a lamina 
of an electrically conducting material, a source of posi 
tive potential connected to said lamina of electrically con 
ducting material to maintain a positive charge thereon, 
and a lamina of light sensitive and electron emissive ma 
terial, whereby a beam of light entering said system is 
converted into electrons in said light sensitive and elec 
tron emissive lamina, said electrons are accelerated in 
the opposite direction by said positively charged conduct 
ing lamina thereabove, and said accelerated electrons are 
converted into an ampli?ed beam of light in said outer 
lamina. 

4. In a light amplifying and re?ecting system, the com 
bination of a laminated structure of contacting laminae 
arranged in the order speci?c including an outer lamina 
of electron sensitive and light emissive material, a lamina 
of an electrically conducting material, a source of posi 
tive potential connected to said lamina of electrically 
conducting material to maintain a positive charge 
thereon, a lamina of light sensitive and electron emis 
sive material, and specular means for re?ecting light, 
whereby a light beam entering said system is partially 
converted into electrons in said light sensitive and elec 
tron emissive lamina, said electrons are accelerated in 
the opposite direction by said positive conducting lamina 
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outwardly thereof, and said accelerated electrons are con 
verted into any ampli?ed beam of-light in said outer 
lamina,"and the ‘remaining light passing through said 
system is re?ected in the opposite direction by the re 
?ecting means and‘ is ampli?ed in the same manner 
previously described inwreturning through‘ the system. 

5. In a light amplifying and re?ecting system, the com 
bination of a laminated structure of contacting laminae 
arranged in the order speci?ed including an outer lamina 
of electron sensitive and light emissivepmaterial, a ?rst 
lamina of an electrically conducting material, a source of 
positive potential connected to said lamina of electrically 
conducting material to maintain a positive charge thereon, 
a lamina of light sensitive and electron emissive material, 
a second lamina of electrically conducting material, a 
source of positive potential connected to said lamina of 
electrically conducting material to maintain a positive 
charge thereon, a lamina of light sensitive and electron 
emissive material, a third lamina of an electrically con 
ducting material, a source of positive potential connected 
to said lamina of electrically conducting material to main 
tain a positive charge thereon, said second lamina of elec 
trically conducting material having a lower positive charge 
than the ?rst and third said laminae, a lamina of elec 
tron sensitive and light emissive material, and specular 
means for re?ecting light, whereby light entering said sys 
tem is converted into electrons in said light sensitive and 
electron emissive laminae, said electrons being ac 
celerated in the direction of the nearest higher positively 
charged lamina, said accelerated electrons being ‘con 
verted into an ampli?ed beam of light, the innermost 
ampli?ed beam of light being re?ected outwardly and 
being further ampli?ed in passing outwardly through said 
laminae. 

6. In a light amplifying and re?ecting system, the com 
bination of means for transforming a beam of light into 
a beam of electrons, means for accelerating said beam 
of electrons, means for converting said accelerated beam 
of electrons into an ampli?ed beam of light, means for 
re?ecting said ampli?ed beam of light back through said 
previously de?ned means whereby a portion of said 
ampli?ed beam of light is again , converted into elec 
trons, said electrons are accelerated, and said accelerated 
electrons are converted into an ampli?ed beam of light. 

7. In a light amplifying and re?ecting system, the com 
bination of means for transforming a beam of light into 
a beam of electrons, means for ‘accelerating said beam of 
electrons, means for reversing the direction of said beam 
of electrons back through said previously de?ned means 
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and means for transforming said beam of electrons into 
an ampli?ed beam of, light which passes from the system 
in the direction opposite to the direction of the original 
beam of light. ' 

8. A method of re?ecting and amplifying a beam of 
light comprising transforming'said beam of light into a 
beam of electrons, accelerating the beam of electrons, 
transforming the accelerated beam of electrons into an 
ampli?ed beam of light, re?ecting the ampli?ed beam 
of light in a direction opposite to the direction of the 
original beam of light, transforming the ampli?ed beam 
of light into an ampli?ed beam of electrons, reaccelerat 
ing the ampli?ed beam of electrons, and transforming 
the reaccelerated beam of electronsinto a reampli?ed 
beam of lightwhich is emitted in a direction opposite 
to the direction of the original beam of light. 

9. A method of re?ecting and amplifying a beam of 
light comprising transforming said beam of light into‘ a 
beam of electrons, amplifying the beam of electrons 
into an ampli?ed beam of electrons, accelerating the 
ampli?ed beam of electrons in a direction opposite to the 
direction of the original beam of light, transforming 
the accelerated ampli?ed beam of electrons into an ampli~ 
?ed beam of light which is emitted in a direction oppo 
site to the direction of the original beam of light which 
has now been ampli?edQ 

10. In a light amplifying and re?ecting system, the 
combination of a laminated structure of contacting 
laminae arranged in the order speci?ed, including a 
lamina of light sensitive and electron emission material, 
a lamina of electrically conducting material, a source of 
positive potential connected to said lamina of electri 
cally conducting material to maintain a positive charge 
thereon, a lamina of electron sensitive and light emis 
sive material, and specular means for re?ecting light, 
whereby light entering said system is converted into elec 
trons, said electrons are accelerated, the accelerated elec 
trons being converted into an ampli?ed beam of light 
which is re?ected in the opposite direction and emitted 
from the system. ‘ 

11. In a light amplifying and re?ecting system in ac 
cordance with claim 1,_ wherein said lamina of electron 
emissive material has semi-conducting properties. 
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