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... The present invention relates principally 
to what has generally become known in the 
art as picture transmission by means of an 
electric current or wave, or, by means of a 
multiplicity of currents or waves either by 
wire connection or a radio transmission sys 
tem, or wired radio systems, connecting and 
existing between the sending and a receiving 
apparatus conveniently located. 

io By the term “pictures’ suitable for trans 
mission, I, of course, mean: the transmission 
of all information, such as produces a visible: . . A -- . * r -- 

metal filament lamps must be avoided for ill interpretation when viewed and wish to in 
clude in the term "pictures' the transmission 

is of pictures, views, manuscripts, checks, fin 
ger prints, drawings, newspaper articles, 
and, in fact, all of the general types of infor 
mation falling within the same above named 
class. 

20 Asis 
to electrically transmit a picture, the picture 
surface must be analyzed, scanned, or broken 

mitted light emanating or being transmitted 
from or through any and every given dot or 
surface may be converted into electric cur 
rent impulses whose intensities vary indi 

30 rect ratio to the intensity of the light itself, 
that is, the variations in current impulses 
must be in direct proportion to the variations 
in intensities in light and shade in the picture 
surface. Such a modulated current forms 

35 the basis of the transmission scheme and my 

part, that is to be transmitted at any particu 
40 lar instant. . . . . . . . . . . . . . . . . . . . . . . 

As shown, the invention appears to be pri 
marily intended for use in transmitting 
opaque pictures but from the accompanying the lens from the picture surface. 
description it will at once become apparent 

vention to overcome some of the difficulties. 45 that it may also be applied to the transmis 
sion of transparent and semi-transparent ma-. 
terial by the simple process of reversing the 
optical system. One of the outstanding re- - . . . . . . . . . . . . . 

Still another object of my invention is to quirements in picture transmission is the pro 
Y o, o : - . . . . . . a o ' ' ". . . . . ." . . . . . . . . 50 vision of suitable light in abundance, as is 

. . . . . . . . . and varying distances are set up between the 
well understood in the art, in order r . . . . . . . . . . . . . . . . . . 

arrange an arc lamp or other bulky form of 
light source in a manner such that it travels 

up into a great multiplicity of parts, dots, across the picture surface in any 
or segments, by means of appropriately con 

25 trolled light beams and the reflected or trans 

the variations in the intensity of light and 
invention particularly refers to an improved shade in the picture. This requires the use 
means of obtaining the requisite primary ill 
lumination of the picture, dot, segment, or 

located near the picture surface. In practice. 

well known to those skilled in the art to which 
the invention relates. In picture transmis 
sion schemes the actual loss of light is very 
great and this is due primarily to the poor 
reflecting surface of the material or picture is' 
being transmitted as the picture itself or the 
scanning lens or both must, of necessity, be 
in constant motion. It follows that consid erable difficulty is also experienced in bring 
ing a strong enoughlight to bear upon a rap- go 
idly moving spot. Generally speaking, 
lamps, such as, arc. lamps, or cumbersome 
lumination purposes due to practical rea 
sons. In practice it is objectionable to use Gi 
light from any fixed source because of the fact 
that the objects or scanning lens of the trans 
mission system is always in constant motion 
light source and the illuminated spot. To 

- - preferred 

manner is also most objectionable for me 
chanical reasons and because of the mechani 
cal difficulties encountered in arranging a 
system of this character. It is also understood that the light ray, as reflected from an illumination picturesur 
face or spot, or, as directed through a trans- 80 parent or semi-transparent picture surface 
or material, must be conveyed ultimately to a 
Elect cellor element suitable for pro ucing current variations in accordance with 

85 

of a lens of suitable size and focus which 
must, of necessity, travel with or scan the 
illuminated spot and such a lens should be . . 

90° 

a distance from one half to one inch has been 
found quite a suitable distance for placing 

It is, therefore, an object of my present in 
95. 

involved in the use of light systems for ana-. 
lyzing or scanning pictures, as above set 
forth. . . . . . . . . . 

provide a compact and convenient arrange. 100 

  



ment of a light source which will provide 
light intensities, considerably greater than 
those now used, so far as I am aware, for the 
purpose of illuminating a picture Surface for 
the purpose of analyzing the picture. . 

Still another object of my invention is to produce a system of lights, arranged for an 
alyzing a picture to be transmitted, in which 
the lights are of such a size that they may 
conveniently travel with the analyzing sys 
tem and photo cell for producing current va 
riations in accordance with the variations in 
intensity of light and shade in the picture 
surface. * . . . . . . . . . . 

Still another object of my invention is to 
produce a light system in which the use of 
he several individual lights coming down at 
various angles, to the picture surface has the 

20. 

30. 

35. 

40 

advantage of giving a better distribution of 
the light. So, that there will not be undue re 
flection from the ink on a part of the picture. 
which might happen if the light was all con 
ing in one direction and the angles of the ink 
surface were such as to give almost the cor 
rect, angle between the incident and the re 
flected light to send a bit of light to the photo, 
cell. 

Still another object of my invention is to. 
produce alight System composed of a plural 
ity of light, Sources surrounding a scanning. 
lens system in which the average illumination 
which is produced is more satisfactory in giv 
ing greater differentiation between the white 
and blackportions of the picture. surface. 

Still, a further object of my invention is to: 
produce an adjustable, diaphragm systempo 
sitioned between the analyzing lens and the 
photo cell so that the exact size of unit pick 
ip by the photo cell may be made adjustable. 
to fit the given line advance of the picture 
surface, and the size of detail desired. En 
this construction it is desirable to focus that 

45. 

50. 

55, 

portion of the picture illuminated exactly 
upon the 
sential. . . . . . . . . . - - 

Other objects of my invention are to pro 
duce in a manner to be hereinafter set forth, an illumination system for illuminating pic 

diaphragm, although this is notes 

ture surfaces for the purpose of analyzing, units. In practice four units, as has been. 
and to produce an illumination system. Which 
is, compact.in its arrangement, durable, con 
venient to install, a system which occupies 
the minimum amount, of space, a system. 
which is inexpensive, as well as a system 

Se. . . . . . . - . v in 

Other and ancillary objects of my inven 
tion will be apparent from a reading of the 

60. 

. (5. 

following specification and claims when con 
sidered together with the accompanying 
drawings which form apart of my disclosure. 

Fin the accompanying drawings illustrating 
my invention in one of its preferred embodi 
ments 

1,828,000 

which is fool-proof and highly efficient in its 

Fig. 1 illustrates a sectional view taken on 
the line 1-1 of Fig.2 and shows a portion of 
the light systems; and, 

Fig. 2 illustrates a front view of my illumi 
nation system looking at Fig. 1 from the end. 
thereof nearest Fig. 2, as shown by the draw 
lS. . . . . . . . . . . . . . . 

accordance with my invention I have 
provided a system wherein.I have arranged a 
Series of small; concentrated metal filament 
lamps, preferably of equal size and intensity, 
On a circle concentric with a scanning lens and 
have interposed between the circle of con 
centric lamps and the spot on the picture sur 
face to be illuminated, condensing lenses 
of suitable diameters and focallengths...The 
optical axes of the lamp combinations should 
preferably be arranged conical, one to the 
other and at Such an-angle, to the major axis. 
of the light beam from the spot to the photo 

80 

85 
electric cell as is necessary in order to avoid 
the light issuing from the separate lamps. striking the scanning lens, and its mounting. 

In accordance with this arrangement, an ex 
tremely, Sanal.E., amount of available space is 90 
used to great advantage and the illuminated 
Spot on the picture surface receives a constant, 
amount of highly concentrated light at all 

Et must be borne in mind, and understood 
that the reflected light ray, which influences 
the photo cellis-preferably at right angles. 
to the plane of the picture. Surface which is 
illuminated and I have found an angle of 
approximately 45° between each of the minor 
light beams and the major beam to be quite. 
Satisfactory. although the questions of the 
angle used is merely one of choice and one. 
which is preferably determined for each par 
ticular installation and I, therefore, do not 
wish to be limited to any particular angle at 
which I may direct the minor light, beams, 
f each separate lamp to the picture. Sui 
aGe. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
The question of the number of lamps is 

also one of choice, and, for example, I may 
use one lamp. With its condensinglens only, 
or I may employ the use of any number of 
shown by the drawings, and which units are: 

95. 

100 

105 

uo 

115 
arranged as the four corners of a square, have 
been found to give quite. Satisfactory re 
sults. ...: . . . . . . 

Now referring more particularly to the 
drawings I have illustrated the separate light 
source 1 as directing their individual light 
beams: along the paths 3 to condensing lenses 
issuing light as a point source upon a picture. 
surface 9. - . . . . . . . . . . ... . . . ." 

120 

5. in such a manner that they all direct the 
. . . . . . . . . . . 125 

The picture surface.9 is carried by a drum. 
11 (only a section of which has been shown). which may, if desired, rotate in step-by-step, 
movement in the direction of the arrow after 
the light. Sources, as a unit, have travelled. 130 
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longitudinally thereof for its complete 
length, or may rotate sity, 

case, a spiral path longitudinally of the 
drum. In the case, as shown, however, the System has particularly adapted for the first 
named type of motion of the lens and drum 
systems and, it is to be understood, in order 
to change the system into the second type all 
that is necessary is to wrap the picture sur 
face completely around the drum 11 and con 

i tinuously rotate the same at a suitable and 
desired rotational speed. As has been shown, 
the picture surface 9 may be advanced contin 
ually, with respect to the drum 11 by means 
of rollers 13 and 15. - 

20. The light directed from the separate lamps 
1 along the individual paths 3 to focus itself 
by means of the condensing lenses 5 as a 
point source 7 is then reflected at 90° from 
the picture surface 9, as shown, back toward 
a Scanning lens system 17. The function of 
the scanning lens system 17 is to collect the 
light reflected from the picture surface 9 at 
the point and to direct the same to the pho 
toelectric element or cell 19 arranged to pro 

40 

45. 

duce variations in electric current strength in 
accordance with the point for point intensity. 
of light and shade on the picture surface. 
Preferably, the photo cell is contained within 
the light opaque housing 21 so that it may be. 

5 uneffected by external light, other than that 
light which reaches the cell as a reflected light 
beam from the picture surface. The cell 19 
may be associated with any desired type of 
able arrangement may consist, for example, 
of a system substantially similar to the ar. 
rangement disclosed in certain of my copend 

lications, for example, Serial No. 
695,175, filed February 26, 1924; or Serial No. 
ing app 

726.235, filed July 16, 1924. - 
The scanning lens system 17 is carried in a 

light tube member 23 which extends from the 

SO. 

5 

50 

of slightly larger size than the ring 27 in 

screen or shield portion 25 about the lens 17 
back to the point where the housing 21 is. 
preferably mounted. The screen or shield 
portion 25 is for the purpose of preventing In - - - - - - - e a . . . . . . a nal light on the picture surface it is preferable. internal or stray light reflections from in. 
fluencing the scanning lens and in turn the 
photo-cell. This tubular portion 23 is rigid 
ly Secured to the light tight housing 21 and 
is, as shown, carried therewith back and forth 
longitudinally of the drum member 11. 
Located within the light tube member 23 

are a series of baffle rings 27 and 29, for the 
purpose of preventing reflected light from 
the sides of the tubular housing from reach 
ing the cell. As shown, the baffle ring 29 is 
asmuch as the light from the point source 7 passing through the scanning or analyzing 

and the 
light source may advance slowly longitudi 
nally thereof so as to trace, in the first case, 
a series of parallel paths longitudinally back 
and forth across the drum, or, in the second 

the path between the picture surface and the 

desired. 

such an 

3 

lens system 17 back to the photo cell 19 di 
verges in direct proportion to the length of 
photo cell. . . . . . . . . . . . 

Positioned between the end of the light 
tube member, carrying the baffle ring 29 and 

70 

the photo cell 19 have arranged an adjust 
able diaphragm member, generally desig 
nated 37. This diaphragm is preferably 
made of a flat piece of metal secured either 
to the housing 21 or to the light tube mem 
ber and is provided with two slidable mem. 
bers 39 (only one of which is shown for con 
venience o 
members are positioned and adjustable at 
right angles with respect to each other by 

illustration). These slidable 
80 

means of a screw adjustment 41 and are so ar- . 
ranged as to limit the size of the final hole 

: left uncovered in the diaphragm. By this 
means it is possible to change the height or 
breadth of the hole which is done by screwing 

85 

upon one or the other, or both, slidable mem 
bers 39 to 
The entire optical system including the 

analyzing or scanning lens 1 throws back 

give exactly the size of opening 
90 

more of an image than is desirable to use. 
By means of the adjustable diaphragm 37 the 
exact size of unit pick-up is made to fit the 
given line advance of the picture surface and 
the amount of detail desired. In this con 
nection the portion of the picture illuminated 

appropriate focal length as to fit this 
condition. . . . . . . . . . '. 
The metal filament la 

supporting brackets. 31, which are mounted 
amplifying circuit, and I have found a suit- from a support ring 33 carried by the light 

tube member 23. These lights are prefer: 

95. 

is focused direcly on the diaphragm, and 
the scanning lens or microscopic lens 17 is of 

OO 

lamps 1 are carried by 
05 

ably adjustably mounted with respect to the 
supporting brackets so as to enable the lamp. 
filament location with respect to the con densing lens systems 5 to be critically ad 
justed. Similarly, the lens systems 5 are car 
ried from the same supporting ring 33 which 

0. 

supports the brackets for carrying the lamps 
1 although, as shown, the condensinglens sys 
tems are not adjustable with respect to the supporting ring. 

In order to avoid the influence of exter 
to arrange a housing 35 about the lamps and 
condensing lens systems 1 and 5 respectively. 
This is not essential to the invention although 
it has been found under certain conditions 
to be advisable while under other condi 
tions of operation it has been found that equally satisfactory results may be obtained 
without the use of housing about the illumi 

115. 

120 

125 
nation system. Similarly, I have found that 

opposite to that of the lens systems. These 

small reflectors may, if desired, be placed 
back of the lamps 1so as to reflect the light, 
which issues from the lamps in a direction . 

130 



stem, a plurality of light sources arranged 

reflectors have not been illustrated inasmuch 
as they are, if used, of the usual commercial 
type and would be placed at the ends of the 
Supporting brackets 31 and arranged back 
of the lamps 1so as to reflect the light issuing 
from the lamps back toward the lens sys 

If desired, the major reflected beam of 
light which passes through the light tubular 
member 23 may be composed of one or any 
number of light beams each having its own 
axis depending upon the number of lines it 
is required to be transmitted at one time. . 
While the accompanying drawings illus 

trate only one application of my invention 
as applied to the illumination of opaque pic 
tures, from the above description it can read. 
ily be seen that a transparent or semi-trans 
parent picture may also be similarly illumi 
nated by locating the light giving elements 
within the confines of a transparent picture 
drum. In this latter case, also, the light units 
will travel in synchronism with the analyz 
ing lens system in a similar manner to that 
above disclosed. . . . . . . . . . . . . . 
While I have above described my inven 

tion in one of its preferred forms it is readily 
seen that certain modifications as to design 
and arrangement may be made in So far as 
they fall fairly within the spirit and scope 
of this invention as defined by the following: 
claims, wherein; . . . . . . .. 
I claim: . . . . . . . . . . . . 
1. An illumination system for illuminating 

picture surfaces for analyzing purposes in the 
transmission thereof which includes a piural 
ity of light sources each arranged concentri 
cally with respect to each other, a picturesur 
face for transmission, means for directing the 

40 light from each of said concentrically air 
ranged light surfaces to a single point on said 
picture surface, means for redirecting the 
light from said picture surface, and photo 
electric means for producing electric current. 

0. 

20; 

30 

variations when subject to the influence of the 
redirected light rays so as to produce electric 
currents varied in direct proportion to the 
varying intensities of light and shade on the 
picture surface. . . . . . . " .. 2. An analyzing system for picture sur 
faces to be transmitted which includes an an alyzing lens system, a photoelectric cell ar 
ranged along the focal path of said lens sys 

concentrically about said analyzing lens sys-: 
tem, means for directing light from each of 
said light sources at an angle with respect to a 
point, on said picture surface and at an angle: 

'60, with respect to the optical axis of said analyz 
inglens system, and means for redirecting the 
light from said point on said picture surface. 
through said analyzing lens.system to said. 
photoelectric member for producing electri. 

65 call current variations therein in direct pro 

Sources carried by said tubular housing and 

lyzing lens system for directing the reflected 

1,828,000 
portion to the varying intensities of light and 
shade on the said picture surface. . . . . . . . . . . 3. An analyzing system for transmitting 
pictures which includes a picture surface to 
be transmitted, an analyzing lens system for 70 
analyzing the varying intensities of light and 
shade in a picture surface for transmission, 
l, tubular housing for supporting said lens 
System, a photoelectric cell supported at one 
end of Said tubular housing for said lens sys- 70 
ten a plurality of light sources carried by 
said tubular housing ind arranged concer 
trically with respect to said, analyzing lens 
system, means for directing the light from 
all of said plurality of lightsources to a con- 80 
mon point on said picture surface, and means 
provided by said lens system for influencing 
the said photoelectric cell by the light reflec: 
ed from said picture surface so as to produce 
electric currents through said photoelectric 85. 
cell varied in direct proportion to the vary 
ing intensities of light and shade on said pict 
ture surface. . . . . . . . . . . . 4. An analyzing system for analyzing pic 
tures for transmission which includes abic- 90 
ture surface for transmission, an analyzing lens Systein supported adjacent said picture. 
Sutrage, a tubular housing for supporting 
Said lens system, a photoelectric cell carried 
at the end of said housing opposite said lens. 96, 
Systein, a plurality of light sources supported 
by said tubular housing for said lens 'system 
and mounted concentrically with respect 
thereto, condensing lens systems for direct 
ing the light issuing from all of said light 100 
Sources to a single point on the said picture 
Stiface along paths extending at an angle 
With respect to the axis of said tubular hous 
ing for said analyzing lens system, and means 
provided by the reflected light from said pic-10s 
ture Surface passing through said analyzing 
lens system to said photo cell for producing 
electric currents through said photo celi 
which are varied in accordance with the varying point for point intensities of light. 
and shade on the said picture surface. 

lite 

5. An illumination system for analyzing 
pictures for transmission which includes a. 
picture support surface, a picture surface. 
carried thereby, an optical analyzing lens. 115 
system mounted adjacent said picture sur 
face, and at right angles with respect thereto, 
an elongated tubular housing for supporting 
said analyzing lens systernatione end thereof. 
a plurality of adjustably mounted light 120 
arranged concentrically about said housing, 
a plurality of lens systems also carried by 
said housing and arranged concentrically 
with respect therete for directing the light. 125s 
from each of said individual Eight sources 
as a point source on said picture surface cor responding to the focus point of said analyz. 
inglens system, means provided by said ana 

136 
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light from said picture source varied in ac 
cordance with the varying intensities of light 
and shade on the said picture surface back 
wardly through said tubular housing mem. 
ber, and photoelectric means positioned at 
the end of said tubular housing opposite 
said analyzing lens system for producing 
electric current impulses varied in propor 
tion to the varying intensities of light reach 
ing the said cell. 

6. The system claimed in claim 5 which in 
cludes, in addition, a plurality of baffle rings 
carried by said tubular housing for prevent 
ing reflected light from the edge of said 
housing from reaching the said cell, whereby 
only the light passed direct from Said analyz 
ing lens system influences the said photoelec 
tric cell. 

7. The system claimed in claim 5 including, 
in addition, a shield arranged about Saidana 
lyzing lens system for screening the said lens 
and its associated photo cell from internal 
and stray light reflections. 8. An analyzing system for transmitting 
pictures which includes a picture surface to be 
transmitted, an analyzing lens system for an 
alyzing the varying intensities of light and 
shade in a picture surface for transmission, 
a tubular housing for supporting said lens 
system, a shield portion for shielding the said 
lens system from undesired light carried by . 
the portion of said housing supporting said 
lens system, a photoelectric cell supported at 
one end of said tubular housing for said lens. 
system, a plurality of light sources carried by 
said tubular housing and arranged concen 
trically with respect to said analyzing lens 
system, means for directing the light from p 
said plurality of light sources to a common 
point on said picture surface, and means pro 
vided by said lens system for influencing the 
said photoelectric cell by the light reflected 
from said picture surface so as to produce 
electric currents through said photoelectric 
cell varied in direct proportion to the vary 
ing intensities of light and shade in said pic 
ture surface. . . . . 

9. In an analyzing system for picture 
transmission apparatus, a picture surface ar 
ranged for transmission, a scanning lens sys 
tem for Scanning said picture to be trans 
mitted, a tubular housing for supporting said 
lens in one end thereof and adjacent said pic 
ture surface, an illumination system sur 
rounding said lens and housing and arranged 
annularly with respect thereto for illuminat 
ing the said picture surface, means carried 
by said housing for directing all of said light 
at a single point on said picture surface corre 
sponding to the focal point of said lens sys 
tem, and means at the end of said housing op 
posite said lens system for translating vary 
ing intensities of light and shade on the ele 
mental areas of said picture surface reaching 

5 
said Scanning lens into proportionate variable 
strength electric current pulses. ". . . . . ." 

10. A system for illuminating picture sur 
faces for analyzing purposes which includes 
a plurality of light sources and means asso 
ciated therewith for directing the light issu 
ing from each of said sources to a single point 
on a picture surface to be transmitted, means 
for redirecting the light striking the said pic 
ture surfaces as a point source, photoelec 
tric means for producing electric current 

75 

variations proportional to the varying in- - 
tensities of light and shade at the said point 
on the picture surfaces, and an adjustable 
diaphragm positioned between said means 
for redirecting the light and said photoelec 
tric means for regulating the amount of de 
tail in the picture transmitted and adjusting 
the system for a predetermined line advance 
of the picture surface. 11. An analyzing system for picture sur 

80 

85 

faces to be transmitted which includes an 
analyzing lens system, a photoelectric cellar 
ranged along the focal path of said lens sys 
tem, a plurality of concentrically arranged 90 
light sources about said analyzing lens sys 
tem, means for directing light from each of 
said light sources at an angle with respect 
to an elemental area on the picture surface 
and at an angle with respect to the optical 
axis of said analyzing lens system, means 

95 
provided by said analyzing lens system for 
redirecting the light from said elemental area 
on said picture surface to said photoelectric 
member for producing electrical current vari 
ations therein in direct proportion to the 
varying intensities of light and shade on said 
member positioned, between said analyzing 
lens system and said photoelectric member 
for controlling the amount of light reaching 
said photoelectric member. - 'fiföffARD HöWiAND RANGER. 

00 

icture surface, and an adjustable diaphragm 

110 

115 

125 

120 
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