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Our invention relates to electric out-door dis 
play Systems of the kind in which a sign board 
formed of a bank of electric lamps is controlled 
by a cell board formed of a similar bank of 
photo-electric cells, each cell associated with one 
of Said lamps. Onto the cell-board, pictures, e.g., 
the single pictures of a cinematographic picture 
Strip following one another, are projected. These 
pictures are reproduced with an essentially great 
er intensity and On an enlarged scale by means 
of the bank of lamps controlled by the cells. The 
board of photoelectric cells is the transmitting 
station, the lamp-board is the receiving station. 
It is possible to control several receiving stations 
by one transmitting station. 
An object of the present invention is the pro 

Vision of a System of the above type which is 
relatively simple, practical and reliable, and one 
Whereby moving pictures may be produced in un 
limited variety. Where the same pictures are 
Simultaneously reproduced at several places dis 
tant one from another, e. g. along a main street, 
everybody passing this main street can follow 
this continuation of the show or act in whichever 
direction he is going. The invention is also ap 
plicable to the reproduction of half tone pictures. 
Inasmuch as a great number of lamps are 

necessary to the attainment of a satisfactory 
amount of detail, for example 12,000 lamps for a 
tapestry of 120 vertical rows and 100 horizontal 
rOWS of lamps, the Wiring problem becomes an 
important one. It is therefore an object of the 
invention to provide a system of wiring whereby 
the number of wires in the connecting cable may 
be considerably less than the number of lamps. 
The invention is illustrated by way of example 

in the accompanying drawings in which 
Fig. 1 is a diagrammatic drawing of a cell 

board forming the transmitting station and of a 
lamp-board forming the receiving station and of 
the connections between the photo-electric cells 
and lamps. 

Fig. 2 is a detail diagram showing the circuits 
associated with one complete set of related trans 
mitting and receiving elements, and the syn 
chronizing System. 

Fig. 3 illustrates the same means as shown in 
Fig. 2 but in a simplified and preferred form. 

Referring to Fig. 1, S is a transmitting board 
containing the photo-electric cells ae. While the 
board shown in the diagram contains only 16 
lamps forming 4 vertical and 4 horizontal rows, 
it is to be understood that in practice it will 
contain a much greater number of photo-elec 
tric cells, e.g., 120 vertical and 100 horizontal 

rows, i. e., 12,000 photo-electric cells in all. 
a receiving or display board containing the lamps 
L., and which in the diagram contains likewise 
only 4 vertical and 4 horizontal roWS, i. e., only 
16 lamps in all. 
According to the invention a vertical conduct 

ing bar a, b, c or d is provided by the Side of 
every vertical row of photo-electric cells & and a 
horizontal conducting bar 1, 2, 3 or 4 is provided 
by the side of every horizontal row of photo 
electric cells ae. Likewise, a vertical conducting 
bar a ', b', c', or d' is provided by the Side of 
every vertical row of lamps L. and a horizontal 
bar 7, 2’, 3, or 4 is provided by the side of 
every horizontal row of lamps L. At each croSS 
ing point of a horizontal bar and a vertical bar, 
on the boards, e. g., at the crossing point of d 
and 2 or of b and 2, an electric connection can 
be established by the neighbouring photo-electric 
cell a, viz., if this cell is exposed to light. In 
the diagram shown it is supposed that the ver 
tical bars connect directly with one terminal of 
each of the cells in the row, while the horizontal 
bars connect directly with the other terminals of 
the cells in its row. As a matter of fact there 
is no direct touching of the bars and the cells, 
the electric connection of them being effected 
otherwise, as shown, e. g., in Fig. 2. 
The vertical bars a, b, c and d are electrically 

connected with the grids of the electron tubes, ra, 
rb, re and r? respectively, while the right extrem 
ities of the horizontal bars are electrically con 
nected with the grids of the electron tubes r1, r2, 
r3 and ra. The anodes of the tubes ra, rb, rc and 
rd, are connected through lines d', b', etc., and 
current sources fa, fb, etc., with the bars d', b', 
etc., respectively, of the lamp boardt. The cath 
odes of the tubes ra, rb, etc., are connected in mul 
tiple with each other and in multiple with the 
anodes of the tubes r1, r2, etc., by means of a com 
mon line e and by separate lines f', 2', etc. 
The cathodes of the tubes r1, r2, etc., are con 
nected by means of lines '', 2', etc., to the 
horizontal bars '', 2', etc., respectively, of the 
lamp board it. . 

In the diagrammatic Fig. 1 only direct connec 
tions of the bars a, b, etc., and , 2, etc., to the 
grids of the perspective tubes are shown, the con 
plete grid circuits being omitted for the sake of 
simplicity. Furthermore, for the sake of simplicity 
there is not shown the means whereby the grids 
of both sets of tubes ra, rb, etc., and r1, r2, etc., 
are charged at voltages of the same (positive) 
Sign. - ? ? 

... If a photo-electric cell is exposed to light, e.g., 
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2 
the cell lying at the crossing-point of the bars d 
and 3 these bars become electrically connected by 
the cell to a source of positive potential not 
shown whereupon the grids of the tubes ra and r3, 
become charged. Such voltages may be produced 
by the electromotive force of the photo-electric 
cell. The tubes ra and r3 are thereby rendered 
conductive. The lamp L. lying at the cross point 
of the bars d' and 3’ lights up since the circuit of 
the battery fa has become closed through the left 
part of the line d', tube red, line e, line 3', tube r3, 
line 3', bar 3', lamp L., bar d', and the right part 
of the line 4.''. The conductivity of the tubes ra 
and r3 and therefore likewise the brightness of the 
lamp L. corresponds to the intensity of the light 
to which the cell was exposed. 

Generally, any lamp L. may be lighted by ex 
posing the corresponding cell 2 to light. The 
tubes r1, r2, etc., connected with the bars , 2, 
etc., respectively, act as stop valves as long as 
their grids are not positively charged. Like 
Wise the tubes ra, rb, etc., connecting the bars a', 
b', etc., with bars a, b, etc., through batteries 
fa, fb, etc., respectively, act as Stop valves as long 
as their grids are not positively charged. 

It will be seen that while it is not possible for 
all lamps of the receiving station to be controlled 
simultaneously by the corresponding cells of the 
transmitting station, all lamps L. situated in a 
vertical row, e. g., at the cross-points d'-', 
d'-2', d’-3’ and d’—4”, can be controlled simul 
taneously by the cells a situated in the corre 
sponding vertical row of photo-electric cells. (In 
stead of that, all lamps L. situated in a hori 
Zontal row may be controlled simultaneously by 
the corresponding horizontal row of photo-elec 
tric cells.) Thus while in our arrangement a 
'Scanning' of the cells can and must take place, 
a scanning in rows is possible. 
The Scanning in rows, for example vertical 

rows, can be effected by connecting the vertical 
bars a, b, c, and d one after another with the 
corresponding tubes ra, rb, rc and rd by means of 
a Suitable distributing switch arranged to break 
the connection before the connection of the next 
Vertical row has taken place. The scanning in 
rows can also be effected by causing the lines 
d', b, c'' and d to become closed and opened 
one after another by a suitable distributing 
SWitch. 
Where the vertical rows are thus scanned one 

after another the tubes r1, r2, r3 and ra can be 
much Smaller than the tubes ra, rb, rc and rd con 
nected to the Vertical bars a, b, c, and di because 
Only a current of a Single cell is conducted 
through the respective horizontal bar whereas the 
Current conducted through the vertical bar cor 
responds to the Sum of all partial currents con 
ducted through all tubes connected with the hori 
Zontal bars. Since, because of the row-wise 
Scanning, the tubes ra, rb, rc and rd are not used 
Simultaneously they may be replaced by one sin 
gle tube as indicated in Fig. 2 with the cathode of 
which the line e is connected. Similarly, all the 
Sources of Current fa, fb, fc and fd may be replaced 
by One single Source of current A arranged to 
be connected successively with the lines a ', b', 
c' and d' by means of a suitable distributing 
SWitch Such as the commutator D. 
As will be seen from the diagram Fig. 1, as 

Sunning row-Wise Scanning, one lamp L is defi 
nitely associated with each photo-electric cell a. 
However, in order to connect the cells with their 
respective lamps, e. g., m vertical and in hori 
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Zontal rows, not m times in lines but Only m. plus 
n lines need be used, e.g., if there are 120 vertical 
and 100 horizontal lines not 12,000 but only 220 
lines need be used. 
The diagram Fig. 1 is simply illustrative of how 

one lanp of a lamp-board containing m times 
n lamps may be definitely associated with each 
photo-electric cell 2 of a cell board containing m. 
times in cells, with only m. plus n connecting lines 
?Sed. 

In Fig. 2 is shown a diagram of the circuit 
Which may be used for a single photo-electric 
cell 2 lying at the crossing point of the bars k, 
and 8 and its aSSociated lamp L. lying at the 
cross point of bars kc' and 8'. A small control 
tube R is connected in series with each single 
lamp. In the drawings this control tube is con 
nected with the barsk' and 8'. Allow currentsource 
F is provided for the control circuit at the trans 
mitting Station while a strong current source is 
provided at the receiving station for feeding the 
lamps L. 

In the embodiment shown the vertical roWs 
Of the picture points or cells 2 are scanned row 
Wise, one vertical row at a time. All vertical 
bars a, b, c . . . . k . . . are connected with the 
grid G of a single-tube r. The grid G is biased 
(preferably negative) by means of the battery 
B and a resistance W. 
The bar 8 is connected with the grid. G8 

of the tube re, the grid G8 being biased, pref 
erably negatively, by means of a battery Be and 
resistance W8. The tubes r and re are connected 
in series, the cathode K of the tuber being con 
nected With the anode A8 through the multiple 
line e and the individual line 8', and similar in 
dividual lines associated with other horizontal 
TOWS. The anode A of the tube r is connected 
with the positive pole of the battery F the nega 
tive pole of which being connected with the bar 
c4 through the commutator to be later described, 
the bar c4 being connected to the line ic. The 
Cathode Ka is connected with the bar 8' through 
the line 8’’. 
The Cathode of the cell a associated With the 

CrOSS-point of the bars k and 8 is connected with 
the condenser plate ac-- while the anode is con 
nected through the battery Bz with the condenser 
plate ac- of a condenser ac. The line conductor 
connected to the plate ac- is earthed through a 
resistance Wz. The two condenser plates act and 
ac- are arranged to be bridged across the resist 
ance Wix through a multiple bridging circuit 
kx-y common to the photo-electric cells a of the 
Vertical row associated with bar k, the bridging 
circuit being arranged to be closed at the proper 
time through the commutator switch arm N’. 
Upon closure of the bridging circuit the con 
denser plate ac-- becomes connected with the line 
Tiz which is connected on the one hand with the 
bar k through a condenser Pk and on the other 
hand with the bar 8 through a condenser P8. 
As long as the bridging circuit is opened, as 
shown in Fig. 2, the plate act of the condenser ac 
is charged. This charge is effected during the 
time the board of cells 2 is exposed to the light 
of a picture projected on it, e. g., a picture from 
a cinematographic picture strip. The amount of 
charge depends on the intensity of the light 
thrown onto the cell 2 and is proportional to it. 
When the bridging circuit is closed the condenser 
a becomes discharged suddenly and a positive 
voltage is transmitted through condenser Pk to 
the grid G of the tube r and through condenser 
Pa to the grid Ga of the tube ra. Thereby both 
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2,170,167 
tubes r and rs become conductive. and current 
from the Source F is conducted through them 
and through the two bars 8' and k" of the re 
ceiving station, an electric conduction being made 
at the same time between the bar k' and the 
anode A of the tube r through the bar ks and 
Switch arm M' of the commutator switch. 
The storage of electrical energy is effected si 

multaneously in all condensers ac belonging to all 
of the cells of the entire bank of receiving cells. 
In each condenser belonging to any cell of the 
cell-board the Voltage produced by a picture, e.g., 
by a single cinematographic picture projected 
onto the cell board corresponds to the intensity 
of the light thrown on the respective picture 
point. 

Each of the receiving picture point units con 
sisting of the parts Bz, Liz, Pk Ps, ac, WX, Wiz as 
sociated with a photo-electric cell a constitutes 
a Small compact unit which may be cheaply 
manufactured in mass production. 12,000 such 
units would be required for a cell-board of 120 
vertical and 100 horizontal rows. 
The discharging of the condensers ac of the 

cell-board takes place row-Wise, so that the dif 
ferent vertical rows are discharged one after an 
other, all condensers of the same vertical roW, 
e. g., the condensers at the side of the bar ke, 
being discharged simultaneously. 

In the example shown in Fig. 2, the simul 
taneous discharge of all the condensers ac of a 
vertical row, e. g., those associated With the 
photo-electric cells 2 at the side of the bar k, 
followed by a similar discharge of the condensers 
ac of the remaining vertical rows in succession, 
as well as the synchronous closure of the Vertical 
conductors lc’, etc., of the receiver with the nega 
tive terminal of the source F, is effected by the 
commutator switch arms N' and M', respectively. 
The commutator switch comprises a shaft D 

supported by a bearing C and driven by means 
of a pulley or a toothed wheel E at the number of 
revolutions per second corresponding to the num 
ber of pictures following one another in a Second. 
The cylindrical commutator disk His rigidly fixed 
at the righthand bearing, coaxially with the shaft 
D. The cylindrical commutator disk II is rigidly 
fixed at the lefthand bearing coaxially With the 
shaft D. Metal sectors a 4, b4, C4 . . . k4 . . . are 
mounted in a sector of the outer surface of the 
disk H insulated one from another. The Sectors 
are of an angular extent corresponding to the 
duration of the dark pause between successive 
pictures of the synchronously driven cinemato 
graphic strip. These metal sectors are connected 
with the bars a, b', c' . . . c' . . . of the re 
ceiving station by lines d', b’’, c' . . . k' . . . 
joined in a cable. At corresponding angular po 
sitions metal Sectors axi, bxi, cxi . . . . . kºxi . . . a.re 
mounted in the Outer surface of the disk I insu 
lated one from another. These metal Sectors are 
connected with the bus bars dx, bx, Cx . . . kx . . . 
respectively. A lever M is rigidly mounted on the 
shaft D. A contact spring M' fixed on the lever 
M slides on the outer surface of the disk H dur 
ing the rotation of the shaft D. Similarly a 
lever N fixed on the shaft D carries a contact 
spring N' which slides on the outer surface of 
the disk I during the rotation of the shaft D. 
The two contact springs M' and N' are electri 
cally connected with the frame C. The negative 
pole of the source of current Fis connected with 
the frame C, the positive pole being connected 
with the anode A. Further, the bus-bar. g . is 
connected with the frame C. During a dark 

3 
pause following a single picture the spring N' 
slides Successively over the metal sectors axi, bxi, 
Cxi . . . . and at the same time the spring Mº slides 
SucceSSively Over the metal sectors d4, b4, CA. . . . 
Therefore, at the same moment at which a ver 
tical row of condensers ac, e. g., of the condensers 
lying at the side of the bar ke, is discharged the 
electrical connection with the corresponding bar, 
e.g., the bar k' of the receiving station is made. 
The receiving Station is connected with the 

transmitting station exclusively by a cable con 
taining the lines d'', b', c' . . . k' . . . and 
by a cable containing the lines '', 2', 3' . . . 
8'' . . . or by a common cable containing all 
these lines. As mentioned above, each lamp L. 
of the lamp-board is connected in the anode cir 
cuit of a controlling tube R. All lamps are fed 
by a dyilano O. the positive pole of which is con 
nected with a plate S and the negative pole of 
Which is connected with a plate T. One terminal 
of all the lamps is connected with the plate T 
and is thereby connected with the negative pole 
of the dynamo O. In Fig. 2, only the lamp L. 
is shown lying at the crossing point of the bars 
k' and 8' with the anode circuit of the tube R. 
connected With it in series. The grid GR of the 
tube, R is connected with the bar k' by the line 
k5. The anode AR is connected with the plate S 
and so With the positive pole of the dynamo O 
by the line SR. In the same manner the grids 
of all tubes R. lying in a horizontal row are 
COnnected With the corresponding horizontal bars 

'', 2',3' . . ., and the cathodes of all tubes R. 
lying in a vertical row are connected with the 
corresponding vertical bara”, b”, c" . . . 

Each lamp L and its local individually asso 
ciated circuits and apparatus elements including 
the tube R, forms a small compact unit which 
may be cheaply manufactured in maSS produc 
tion. 
The grid GR of each single tube R associated 

With any lamp L of the lamp board is so well 
insulated that it retains a voltage impressed upon 
it during a certain space of time. The device 
Serving for this purpose is not a matter of this 
application and is therefore not illustrated. Dur 
ing this Space of time the tube R remains conduc 
tive until it loses its positive voltage by earth 
ing or by a negative voltage impressed on it. If 
the necessary high ohmic resistance may be in 
Serted across cathode KR and grid GR. 
The mode of operation is the following: 
During the time in which a single picture, e.g., 

of a cinematographic picture strip is projected 
onto the cell board the condenser ac of each cell 
becomes charged to an amount corresponding to 
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the intensity of light of the respective picture 
point. During the following dark interval a fur 
ther charging of the condensers a does not take 
place. During the dark interval condensers ac 
become di Scharged row-Wise, one row after an 
other; the commutator shaft D being rotated dur 
ing the dark interval Synchronously with the 
movement of the picture strip to carry the con 
tact Springs N' and M' over their respective banks 
of SegmentS. 
corresponding bars of the receiving station is 
made Synchronously with the scanning of the 
vertical rows of photo-electric cells ac, so that, 
e.g., when the row of condensers a lying at the 
side of the Vertical bar k is discharged, a cur 
rent impulse is Sent from the Source of current 
F through the tube r, through all tubes r1, r2, 
r3 . . . r8, i lying, at the side of bar ke, through 
the lines '', 2', 3' . . . 8', through the bars 

Thus electrical connection with the 
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4. 
'', 2', 3' . . . 8", through the lines 5, 25, 

35 . . . 85, through the grids GR, and the cathodes 
KR of all tubes R, connected in Series. With the 
lamps lying at the side of the bark', through the 
bar k', through the line k', through the metal 
sector cA, through the spring M', and through 
the frame C to the negative pole of the Source 
of current F. Thereby the grids GR of the tubes 
R, belonging to the lamps I, lying at the side 
of the bar k are charged each to an amount 
corresponding to the intensity of light which WaS 
thrown on the respective picture point during 
the preceding picture period. The preceding pic 
ture is thus made visible on the lamp board. At 
the end of the picture period all grids GR become 
discharged and ready for another charging. 
Therefore, the feeding of the lamps takes place 
during about the Whole duration of a Single 
picture. 

Fig. 3 illustrates a modified form of the device 
shown in Fig. 2. 
Owing to the fact that the condenSerS ac Of 

the cells 2 are discharged one Vertical roW after 
the other, and that the single cells of One Vertical 
row of cells (e. g., of the Vertical row lying at 
the side of the bar ic) are connected by Separate 
lines and through separate tubes (r1, r2, r3 . . .) 
to their associated lamps L., not only the tube 7" 
which functions as a circuit closing SWitch but 
some other parts can be dispensed With, as ShoWn 
in Fig. 3. For example, the bar ke may be omitted 
since its function of determining which row of 
condensers ac shall be discharged is fulfilled by 
the bar kit. Elimination of the tube r eliminates 
necessity for the condensers Pk and Ps, and the 
resistance W8. 

It is to be understood that the terms vertical 
row and horizontal row are used herein to desig 
nate any arrangement of tWO coordinated groupS 
each containing one element of each of the other 
groups such that each element is contained in 
both groups, and that these terms. Where used 
in the claims are intended to include such equiva 
lents. 
While herein certain specific embodiments of 

the invention have been ShOWn and described for 
the sake of disclosure, it is to be understood that 
the invention is not limited to such Specific en 
bodiments but contemplates all Such modifica 
tions and Variants thereof as fall fairly Within the 
Scope of the appended claim.S. 
What is claimed is: 
1. An electric outdoor display System compris 

ing a bank of lamps arranged in coordinate ver 
tical and horizontal roWs, each horizontal row 
containing one lamp in each vertical row and 
each vertical row containing One lamp in each 
horizontal row, electrically responsive control 
elements one for each lamp arranged in coordi 
nate vertical and horizontal roWS Corresponding 
to the rows in the lamp bank, a bank of photo 
electric cells one for each control element ar 
ranged in coordinate Vertical and horizontal roWs 
corresponding to the roWS in the lamp bank, a 
condenser for each photo-electric cell arranged 
to be charged thereby, a plurality of horizontal 
group conductors one for each group of con 
densers belonging to a horizontal row of photo 
electric cells, a group relay device for each hori 
zontal row of cells having its control circuit op 
eratively connected with the group conductor of 
that row for control of said relay Over said con 
ductor, an individual conductor for each relay 
operatively connecting one output terminal of its 
relay With one terminal of each of all the con 
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trol elements in a horizontal roW corresponding 
to the horizontal row of cells aSSociated With Said 
relay, a common return conductor for each ver 
tical roW of control elements, a commutator 
switch arranged to connect the other outputter 
minals of all the relays at one time to each of 
said return conductors one at a time in Sequence, 
and means for simultaneously discharging all the 
Condensers of a Vertical IOW each into its re 
Spective group conductor one roW at a time in 
sequence and in Synchronism with the sequential 
Connection of the said other output terminals to 
the return conductors of corresponding vertical 
roWS of control elements. 

2. An electric Outdoor display System compris 
ing a bank of lamps arranged in rows, a row of 
electrically responsive control devices for each 
rOW of lamps, having a control device for each 
lamp, a bank of photo-electric cells arranged 
in roWS one row for each row of control devices 
each row of photo-electric cells having a cell for 
each control device in the corresponding row of 
Control devices, a condenser for each photo-elec 
tric cell arranged to be charged thereby, a plu 
rality of group conductors each associated with 
a group of CondenSerS comprising one condenser 
of each row of photo-electric cells, a group relay 
device for each group conductor having its con 
trol circuit operatively connected with its group 
conductor for control thereover, an individual 
conductor for each relay connecting one output 
terminal of its relay with one terminal of each 
of a group of control devices, said group com 
prising one control device of each row of con 
trol devices, a common return condenser for each 
rOW Of control devices connected to the other ter 
minal of each of the control devices in its as 
Sociated row, a commutator switch arranged to 
Connect the other output terminals of all the re 
lays at one time to each of said return conduc 
tors one at a time in sequence, and means for 
simultaneously discharging all the condensers of 
a vertical row each into its respective group con 
ductor one row at a time in sequence and in syn 
chronism. With the sequential connection of the 
said other output terminals to the return con 
ductors of corresponding vertical rows of control 
devices. 

3. An electric Outdoor display system compris 
ing a bank of lamps arranged in coordinate ver 
tical and horizontal rows, a bank of photo-elec 
tric cells one for each lamp similarly arranged, 
a. triode lamp control relay for each lamp, a con 
denser for each photo-electric cell arranged to 
be charged thereby, a group conductor leading 
from each group of condensers associated with 
a given horizontal row of cells, a triode group 
relay for each horizontal row of cells having its 
control circuit operatively connected to the group 
Conductor aSSociated with said horizontal row of 
cells, each group relay having one of its output 
terminals connected in multiple to one input ter 
minal of all the lamp relays in a horizontal row, 
a Common return conductor for each vertical row 
Of lamp relays connected in multiple With all the 
other input terminals of all the lamps in its wer 
tical roW, a Sequence SWitch arranged to connect 
all the other output terminals of all the group 
relays at One time to each of said return con 
ductorS One at a time in Sequence, and means 
for simultaneously discharging all the condensers 
in a vertical row each into itS respective hori 
Zontal group conductor, One roW at a time in Se 
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connection of the said common return conductors 
of corresponding vertical rows of lamp relays, 

4. The System, as claimed in claim 3 including 
intermittent exposure means for intermittently 
exposing the photo-electric cells to a light image 
With intermediate periods of darkness, Synchro 
nized with the condenser discharge means for ef 

fecting the discharge of all the condensers Only 
during a dark period. 

5. A System as claimed in claim 3 in which 
a resistance is connected in Series with the dis 
charge circuit of each condenser. 

JOHN P. TARBOX. 
LUDWIG SCHIFF, 


