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This mvention relates to a new- md improved 1t 18 required thst these photoeloctrle ealk pn-
bead-type photo-conductive cell which is par-  sent a substmtially wide angle response to pos-
ticularly adaptable for hemispherical response. sible“fire sources. - If ‘the novel cell hereof i3
A principal object of this invention is to ad- .. mounted on & wall or ceiling of a room which is v
vantageously adapt prior art end-on bead-type : to be supervised ‘for fire,'s relatively large re-
photoconductive cells for hemispherical response. sponse is provided to radiation traveling substan.
Another object of this invention is.to obtain a tially-in ‘the plane of the photoconductive ma-
relatively uniform hemispherical response from terial.. The end-on bead-type - photoconductive
bead-~type photoconductive cells. ) .. cell is ‘incapable of *providing ‘this type of re-
_ Another object of this invention is to provide ‘1v sponse, for the reasons previously noted. Purther-
a photoconductive cell which is easily adaptable more, to adapt this bead-type structure by apply-
to both end-on and hemispherical response. ing lead sulfide to & dome-type surface in Heu of
Another object of this invention is to improve a flat surface, would highly complicate the fabri-
the operating stability of bead-type photoconduc-- cation processes for the cells;:and, at the same
tive cells. . 15 time, would greatly increase the cost thereof. :
Herebofore. photoconductlve cells generally The photoconductive cell hereof utilizes as a
utilized in commercial installations have com- basic and major subconiponent the end-on -cell
prised the characteristic hermetically sealed en- previously described. ~A_novel feature contem-
velope typical of most vacuum tubes. With the  plates a special-type cylindrical lens having &
Turther development of photoconductive ma- go Parabolic Fécess formed therein. This recess has
terials, such as lead sulfide, the art has advanced & wail defined by rotating a particular parabolic
to the point wherein photoconductive materials segment about its latus rectum. The lens is
can be satisfactorily applied or otherwise de- closely -coupled to the photoconductive surface
posited on an external or outer surface of a rela- whereby radiation emanating from sources other
tively small solid bead which acts as a support for 2; than at an angle which is substantially normal to
this material. If the necessary electrical connec- the flat surface of the photoconductive material
tions are made to the photoconductive material is reflected by the walls of this recess, 5o as to im-
through the use of terminal pins or lead wires, a pinge at a substantially normal angle upon the
satisfactory photoconductive cell results. Fur- photoconductive material which is preferably lo-
thermore, if the applied photoconductive material z; cated a defined distance from the focal point o!
is effectively isolated from ambient gases, partic- the lens.
ularly oxygen and water vapor, a cell of this con- In order that the features of this invention and
struction is generally superior to photoconduc~ the mode of aperation thereof may be readily un-
tive cells constructed of the same materials lo- derstood, a detailed description follows hereinatter

cated within hermetically-sealed envelopes. 55 with partieular reference being made to the draw-
Because of the relative ease in applying photo- ings wherein:

conductive materials to flat surfaces, the bead- Pig. 1 is a perspective view of the basic end-on

type photoconductive cells recently introduced bead-type photoconductive cell:

have generally a flat surface to which a flat layer Fig. 2 is a plan view of the active surface of the

of lead sulfide is applied. This configuration 4 photoconductive cell shown in ¥ig. 1;

therefore naturally presents maximum sensitivity Pig.'3 is a perspective view of the novel photo-
to radiation which impinges at a normal axis to conductive cell hereof showing the lens with its
the plane of said lead sulfide. If this radiation parabolic recess;

deviates from this norma) axis, the response ob- Fig. 4is a side-elevatlonal view of the photo-
tained from the cell varies in the usual cosine ;3 conductive cell shown in Fig. 3; and
manner, whereby this type of cell construction, Pig. b is a side-elevational view of the parabolic

for all practical purposes, presents a negligible lens hereof, togéther with & graphical diagram
sensitivity to radiation emanating from sources of assistance showing the principles involved in
which lie in the plane of said lead sulfide layer. constructing the parabolic recess thereof.

This directional response characteristic pre- 5; Referring now generally to Fige. 1 and 2, a pre-
vents the use of these bead-type photoconductive ferred embodiment of an end-on bead-type photo. .
cells in many applications for which they would  conductive cell comprises, for example, & glass or
otherwise be highly satisfactory. For example, ceramic body 6 having a disc-shaped upper por-
in certain types of fire detectors wherein photo- tion 7 and a cylindrical lower supporting portion"
electric cells are utilized to detect flame radiation, §; 8. From a generic aspect, however, this bead--
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type body may assume any shape that is capable It should be understood, however, that parabolic
of supporting a layer of photoconductive ma- segment {6, as well as the entire inverted recess,
terial. However, inasmuch as the invention here- is constructed by rotating segment 17 about the
of comprises and is applicable to end-on bead- latus rectum for the parabola of which segment
type cells, the body used should have at Jeast one & {7 is a portion.
relatively flat surface, to which is applied the Parabolic segment {7 forms a portion of the
activated photoconductive material. In the usual upper half of the perabola 32:=4fz, which is
instance, §t"will Wsobe dbvious that construetion  synmmetrioal ‘wbomt the Tz axismml whos vertex
of the eefllcan be simplified and aiso be made s Jocated vt the wrigin Yor the 2 and y ames. The
more cheaply if the photoconductive material is 10 focal point P s located a distance f from the
applied to such a flat surface. 473 Torigin, Point § represents the intersection of
Metallic pins 8 and i0 are sealed to,body. §.80,., parabola segments 16 and 17 and is located at
that a substantial portion of each of fhie pins pro- ~  the extremity of the latus rectum, & distance of
trudes therefrom. The upper:eadssnot:shiowndos ; ~&f1frtm facal ponint. 2.
of pins 9 and 18 are flush withThe upper wartses>i¥ .~ Theiequadionfurithe parabols is therefore
of disc portion 7. The top surface of this portion  #ivavdsszasid o noil
is covered with a layer of phetoconduotive T R
terial (1. PRCHOTe B8 ey Point T represents the intersection of parabolic
Electrodes 12 and {3 mechanically andiflectii- !y} segrent ¥ with the side wall of lens (5. The
cally couple the flush emds of pins 9 and 10 (not 20 line drawn from point F'to point T is represen
showxn) 40 -the -thin:-layer: of - photocenductive by theequation... . .. asimler mojimevr oo
maserinl -4, - wherehy. the -electrical: -impedanes vres g doiw Ha( i) naac -
Devoured bebwoen ping § wnd 10, is determined sanogres (ol DT g 1B THEN
r b me‘m..n‘an.a ur tﬁewalﬂtiu R R S e P e ’
mﬁfm,wmdeﬁu,m;m; ¢« 25 8nd 15 the reflected ray for'the incldent ray at
.- The: phetoconduetive material at 44: is the ~ PoUT. = =y o oo e s
aetive portion.-of the eell structure; thai s, the ace 14 represents the active photocondue-
sppropriste-wave dengths-of radiant energy mnust ~ tive.area of the.cell hereof. .Thisarea isprefer-
impinge -thereen -#0 cause the characteristic _ 8bly located somewhat 'mbove ‘foczl pomt F,
phetoeonduetive - impedance change. - The -ex- 30 Whereby parallel radiation impmnging upon seg-
passd - surface of photoconductive material 44.is ~ mend 1771s diffused over surface 14, “The radius
coating «not-shewin) whereby the active area-af  length of the normal to latus rectum SF extented
44-ds isolated from water vapor which tends to __ %0 FT. It should be noted that the radiation im-
impeir the stability -of the cell. - Electrical.cir- 35 PInging upon surface 14 becomes more. Mffuse
euit connections are mewthecenhymsem =~ as surface 14 is elevated toward point 'S.’_’ 1 1t
pins-§ and 40-into-a-small-size femaie socket; 1S desired.that this radiation have an extreme
The projeeting Tim-of portion 7. with respect to concentration, surface 14 shomld be located so
body-portion-8 merely facilitates the manual in- that it passes through foeal point P, In the
sertion .and semoval of -the coll from its socket 40 usual cell construction, however, concentration
and is- therefere .not sotually required:for the - ©I radiation upon a small photoconductive sur-
cperation of the ceil. . L Iace is not highly desirable, imasmuch as ‘im-
- By-coupling lens 45 to the upper surface-of the proved cell characteristics can be obtained if-this
photoconductive cell,-as shown in Figs. 3.and 4, radiation istspread uniformly over all of the
the angle-of response of ‘the cell is increased, ;3 active area of the cell. The index ‘of refraction
whereby substantially any radiation emansating of the ‘material forming lens 15 should be such
fremn any -hemispherical source will create a sub-  th8t a ray impinging at point S will have -an
stantial output response from the cell. Lens I5  2ngleof reflection greater than the critical angle,
may be -constructed of any of the many-optical Welflmggd sald ray will be reflected and not
Raterials which are well known in the lens art ;; Feiracted. s :
having at least an index of refraction greater = It 15'tobe understood that the above-described
than-2 minimum value hereinafter -determiped.  arrangement is fllustrative of the application of
This lens.has preferably & eylindrical outer wall, the principles of this invention, and numerous
whereby a contiguous surface is presented witk  Other arrangements may be devised by those
respect to projecting rim 1. An inverted para- ;; Skilled in the art. withont departing from ithe
bolic recess 16 and 11 is formed from the-upper ~ scopethereot. ° . v -
surface,- with & principal -axis-corresponding-to I claim: L : o
that of the principal.axis.of the cylindrical lens: .. 1. A photoconductive cell comprising ‘& sup-
The contouss of 4his lens fram the base to the  POrh, & layer of photoconductive materia) applied
apex of the conical recess are:formed by rotating ¢, o said support, and 8 lens mechanically coupled
& parabolic segment -about the latus rectum fo To- saldl support, sald lens haying an invertedl
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the parabola. - . .. Tecess formed by rotating ‘a parabolic segment
A slotted groove 18 is formed from the bottom ~ 2bout’its latusrectum. e
surdace.of lens 1§ -whereby. electrodes 12-and 1§ ‘2. A photocanductive cell comprising & sip-

do not disturb the seating of lens 15 on the upper g5 Port, & layer of photocanduckive material applied
surface -of -disc portion 1. Lens 15. may -be to said support, and a-lens mechanically ‘coypled
cemented or otherwise mechanically- bonded to  t0.sald support, said lens having an inverted
bedy 8 by suitable conventional means, recess formed by rotating -a parabolic segment
A side-elevational view of lens {§.is shown in  about its latus rectum, said photoconductive
Fig. 5 with certain graphical construction super- ;o layer being positioned at a normal angle to said
imposed thereon whereby the principles involved latus rectum. ,
in determining the shapes of parabolic segments 3. A photoconductive cell :comprising a sup-
16-and 47 may be readily understood. In order to port,.a.layer-of photoconductive.material applied
simplily {he-explanation, only the design of  to.said support, and a.Jéns mechanically. coupled
serabolie :segment 17 will be stated in .detail. 75 to. said .support, .sald lens_having. an inverted
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recess formed by rotating a parabolic segment
about its latus rectum, said photoconductive
layer being positioned st & normal angle to said
latus rectum and being centrally disposed there-
about.

4. A photoconductive cell comprising a sup-
port, & layer of photoconductive material appiied
to sald support, and & lens mechanically coupled
to sald support, said lens having an inverted

recess formed by rotating a parabolic segment 10

its latus rectum, said photoconductive

material, and » Jens mechanically coupled to said
support, said lens having an inverted recess

15

6

formed by rotating a parabolic segment about
its latus rectum, said lens being of material hay-
ing an index of refraction such that & Ty
impinging at the apex of said inverted recess at .
&n angle of 45° to the normal thereof will have
an angle of reflection greater than the critical
angle, said photoconductive layer being posi-
tioned &t a normal angle to said latus rectum
and being centrally disposed thereabout at s
distance from the apex of said inverted recess
of leas than two times the focal length for said
parabolic segment.
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