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3,366,945 
ROTARY SWITCH CONTRGLLED ALPHA 

NUMERICAL DKSFLAY SYSTEM 
Richard G. Bowman, 7652 Bella Vista, 

Les Angcles, Calif. 90045 
Filed Feb. 12, 1953, Ser. No. 257,890 

9 Claims. (Cl. 340—324) 

This invention relates to an improved alpha numerical 
type remote controlled display system, adapted for use as 
a scoreboard system for athletic events, or for any of 
numerous other uses in which it may be desired to selec 
tively display any of various different numerals and/or 
letters at a particular location. The invention will be dis 
cussed primarily herein as applied to scoreboard situa 
tions. Certain particular features of some of the apparatus 
disclosed in this application are covered in my co-pending 
application Ser. No. 257,922, ?led Feb. 12, 1963, on “Dis 
play Unit for Scoreboards or the Like,” now Patent No. 
3,250,031. 

In most sports, it is necessary that the o?icial scorer 
be located at a point which is a substantial distance from 
the main scoreboard of the stadium, arena, or ?eld at 
which the event is taking place. To enable the transmission 
of information from a control unit at the scorer’s location 
to the board, prior remote control systems have generally 
required the provision of a multiple conductor electrical 
cable extending between the control location and the 
scoreboard. In view of the very extended length of cable 
normally required for this purpose, the cost of the cable 
is a substantial factor in the cost of the overall scoreboard 
system, and the installation of the cable is frequently 
much greater than its cost. Further, the installation of 
such a cable is frequently inconvenient in many score 
board situations, or other instances in which alpha nu 
merical type display units are employed, and may neces 
sitate the positioning of the scoreboard or control unit 
at an otherwise undesired location simply to enable proper 
connection to the cable. 
A major object of the present invention is to provide 

an alpha numerical type remote control arrangement 
which may, if desired, completely eliminate the necessity 
for the installation of any special cables or conductors be 
tween the control unit and scoreboard or other display 
unit. In the preferred form of the invention, the only con 
nection of any type between the control panel and display 
assembly is through the already present AC power lines 
from which the assembly receives its operating power. 
Thus, the only installation that is necessary is to mount 
the two devices at the desired locations, and then plug 
each into a conventional power outlet. The two devices 
contain timed coding and decoding elements which are 
driven in predetermined timed relation in a manner form 
ing a telemetering system capable of transmitting different 
bits of control information successively over a single trans 
mission media, preferably the power lines as mentioned. 
Also, the coding and decoding elements are maintained 
in the desired timed relation in extremely simple manner 
by designing them to be controlled by the frequency of 
the main alternating power supplied by the power lines. 
This may be attained by utilizing synchronous motors for 
driving the coder and decoder, with these motors turning 
exactly in correspondence with the alternations of the 
power source. The control signals applied to the power 
lines may then be supplied at a higher frequency which 
will not interfere with the main power, and which can 
be ?ltered from the main power lines at the scoreboard 
location to perform a separate control action. 

If it is preferred in a particular instance, the control 
signals may be transmitted by radio waves, or if desired 
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may be transmitted by a single separately installed wire 
extending between the control and display locations. Such 
a single conductor is of course much easier to install than 
the conventional multiple conductor cable, and in addi 
tion need not carry as high currents as is required in the 
usual multiple conductor cable arrangement. 
A further object of the invention is to provide a re 

mote control system of the discussed type in which inter 
ference or noise introduced unintentionally into the con 
trol signal cannot cause undesired actuation of the display 
assembly. For this purpose, I employ a unique arrange 
ment in which control signals are transmitted in the form 
of interruptions of an otherwise uninterrupted train of 
pulses. Since noise in the system cannot act to set up an 
interruption of this type in the transmitted pulse train, 
such noise is effectively prevented from unintentionally 
actuating the display assembly to a changed condition. 

Additional features of the invention relate to a novel 
manner of controlling erasure of previously displayed 
numerals or the like, with the apparatus being designed to 
enable an operator to preset his control switches to any 
desired display condition, and then by momentary actua 
tion of the single erase switch, cause all previously dis 
played information to be erased and the new preset infor 
mation to be displayed. 
The above and other features and objects of the inven 

tion will be better understood from the following de 
tailed description of the typical embodiments illustrated 
in the accompanying drawings in which: 
FIG. 1 is a representation of a scoreboard system con 

structed in accordance with the invention; 
FIG. 2 illustrates the electrical circuit diagram of the 

control box and scoreboard device of FIG. 1; 
FIG. 3 is an enlarged view of the FIG. 2 coder; 
FIG. 4 is a view taken on line 4-4 of FIG. 3; 
FIG. 5 is a somewhat diagrammatic vertical section 

taken on line 5—5 of FIG. 2; 
FIG. 6 illustrates the pulse train signal which is utilized 

for transmitting information from the control box to the 
scoreboard; 
FIG. 7 shows the manner in which each of the display 

units may form the various numerals from 0 to 9; 
FIGS. 8, 9 and 10 illustrate fragmentarily the circuit 

diagrams of two variational forms of the invention; and 
FIG. 11 shows another form of display unit. 
Referring ?rst to PEG. 1, I have illustrated in that fig 

ure a basketball scoreboard 10 which is adapted to be 
actuated remotely by a control unit 11. The two units 10 
and 11 may be located at different points in a stadium or 
gymnasium which is supplied with conventional 110 volt 
60 cycle alternating current through power lines 12 in 
stalled in the usual manner within the walls, floors, or 
ceiling of the building in which the apparatus is mounted. 
Units 10 and 11 are both connected to these power lines 
by conventional cords 13 and plugs 14 connectible into 
receptacles 15 mounted in the walls of the building. Pref 
erably, plugs 14! and receptacles 15 are of the grounded 
type, having in addition to the two power leads, a third 
grounding plug or connection. Receptacles 15 to which 
devices 10 and 11 are connected desirably receive exactly 
the same alternating current potential, with the potential 
at one outlet or receptacle being in phase with that at the 
other outlet. This result may be attained by connecting 
both of the outlets 15 to the secondary of the same step 
down transformer 16 (this transformer being assumed to 
be the last power supply transformer in the main power 
transmission system, from an initial source represented at 
17in FIG. 1). 
The scoreboard has a number of typically identical 

numeral display units 18, each capable of writing selec 
tively any numeral from 0 to 9, and may include two 
additional units 19 for writing only the numeral 1, so 
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that together units 18 and 19 indicate the score of the 
game at a particular time, the number of the player who 
has just made a basket or a foul, and the number of 
points or fouls made to that time by the speci?ed player. 
Control box 11 has switches for selecting which numerals 
will be written on the scoreboard, which switches may 
include a pair of rotary multiple position switches 20 
and 21 for controlling the score indications. For the left 
hand one of the two display units 18 used in indicating 
a player’s number, control box 11 may have a ?rst series 
of 10 inte-rreleated push button switches 22 for writing 
the numerals 0 through 9 respectively. These switches 
are desirably connected together mechanically by a con 
ventional type of latching mechanism so that only one 
push button can be pressed in at a time, and when any 
push button is depressed it will remain so until released 
automatically by actuation of the next successive push 
button. Similar sets of interlocked push buttons are 
provided at 23 for controlling the other three display 
units 18 associated with the words “player” and “points” 
on the scoreboard. A ?nal set of six similarly interlocked 
latching push buttons are provided at 24, for writing 
the numerals 0 through 5 of the display unit 18 which 
is associated with the word “fouls” on the scoreboard. 

In FIG. 2, the circuit diagram of control unit 11 is 
represented in the broken line box forming the left hand 
portion of the ?gure, while the broken line box 10 in 
the right portion of the ?gure represents the circuit 
diagram of scoreboard 10 of FIG. 1. The power lines 12, 
plugs 14, outlets or receptacles 15, transformer 16, and 
power source 17 are all given the same numeral designa 
tions as in FIG. 1. 

Control unit 11 includes a rotary coder 25, having a 
rotating contact element 26 adapted to succesively elec 
trically engage a series of evenly circularly spaced sta 
tionary contacts 27. As will be best understood by refer 
ence to FIGS. 3 and 4, stationary contacts 27 may be 
carried by a circular disc 28 of electrically nonconductive 
material, such as a suitable resinous plastic material, 
with contacts 27 being embedded within narrow radially 
extending recesses formed in the disc. Between the loca 
tions of contacts 27, the upper surface 29 of disc 28 may 
be ?ush with the upper surfaces of the contacts. Separate 
electrical connections are made from the different individ 
ual contacts 27 to different individual leads 30 through 
the various switches controlled by elements 20, 22, 23 and 
24 of FIG. 1, and to a terminal 31 of a later to be dis 
cussed “erase” switch 32. In FIG. 2, the switches actuated 
by the various push buttons 22 have been designated 
22’, there being 10 such switches (less than 10 illus 
trated). The switches controlled by rotary element 20 
of FIG. 1 are designated 20' in FIG. 2, with 21 such 
switches being provided to write the numerals 0 through 
9 on each of two associated display units 18 and to write 
the numeral 1 on an associated one of the display units 
19. The rotary element 20 has as many different possible 
settings as there are possible scores to be written by 
that element, say for example every score from 1 through 
150, with these different settings being indicated by 
markings 33 about element 20 (see FIG. 2). In any par 
ticular seting of element 20, that part acts through cams 
or other mechanism to appropriately close the proper 
ones of the switches 20’ to write the desired number 
in the upper score line of the scoreboard 10. It will of 
course be understood without further discussion that the 
second rotary element 21 has a similar set of 21 switches 
associated with it, connected to predetermined ones of 
the contacts 27 of coding unit 25, and similarly each of 
the columns of push buttons 23 and 24 has an individual 
switch for each button. 
As contact 26 rotates about its axis 34 (FIG. 4), the 

contact successively scans past and engages the different 
stationary contacts 27. Contact 26 may extend essentially 
radially from axis 34, and carry a series of brush ?ngers 
35 which project toward, and form the actual electrical 
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4 
connection with, contacts 27, brushes 35 of course being 
designed to engage only a single one of the contacts 
27 in any particular setting. At its radially inner end, con 
tact 26 may be journalled in suitable manner for rotation 
about axis 34, as by a bearing structure represented at 
36, and is driven continuously and at a predetermined rate 
of speed about axis 34 by a synchronous motor 37 through 
a slip clutch 38. Motor 37 is energized by 60 cycle 
alternating current from power lines 12, and turns con 
tact 26 at a predetermined uniform rate of speed which 
is accurately controlled by the alternations of the en 
ergizing current. Clutch 38 is adapted to allow contact 
26 to be forcibly held against rotation by a synchronizing 
lock member 39 (FIG. 2), while the motor 37 continues 
to turn, when an operator desires to initially synchronize 
a rotary decoding unit 40 in the scoreboard assembly 
with coding device 25. Except when the contact is thus 
held against rotation, the friction of clutch 38 is suf?cient 
to drive the contact positively and directly from motor 37. 
Lock member 39 is illustrated typically as taking the 

form of a push button switch adapted to be pressed in 
wardly along an axis represented at 41 to close the cir 
cuit between a pair of contacts 42 and 43. The switch 
is spring pressed outwardly to its illustrated open condi 
tion of FIG. 2, and returns to that condition when re 
leased after manual actuation to closed condition. The 
inwardly projecting stem 44 of synchronizing switch 39 
is normally received out of the path of rotary movement 
of the outwardly projecting tip end portion 45 (FIG. 3) 
of contact 26, but when element 39 is pressed inwardly to 
the switch closing position, the extremity of stem 44 
moves into the path of movement of portion 45 of con 
tact 26, and temporarily stops the contact in the position 
illustrated in broken lines in FIG. 3. 

Decoding device 40 may be considered as being con_ 
structed substantially the same as coder 25, and has a 
rotary contact 46 which successively scans past and en 
gages stationary contacts 47 spaced in correspondence 
with contacts 27 of the coder. A synchronous motor 48 
energized by the same power lines 12 as is motor 37 
drives rotary contact 46 through a slip clutch 49, and 
at exactly the same rate as that at which contact 26 of 
the coder turns. Thus, when contact 26 of the coder closes 
the circuit to one of the associated contacts 27, rotary 
contact 46 of the decoder closes a circuit to a corre 
spondingly positioned one of its associated stationary con 
tacts 47. 
The signal generating means of control unit 11 may 

include two separate oscillators 50 and 51, energized 
from power lines 12 through leads represented at 52, 
and acting to produce two different frequencies which 
'are mixed together in a modulator 53 to produce an 
intermediate frequency train of pulses 54 as illustrated 
in FIG. 6. The frequencies of the two oscillators may, 
as an example, be 200 kilocycles and 18 kilocycles 
respectively. This pulse train leaves modulator 53 through 
a pair of leads 54’ and 55 for delivery through power 
lines ‘12 and a ground connection to the scoreboard 
assembly 10. More particularly, lead 54' is connected 
through a pair of capacitors 56 to both sides of the as 
sociated part 14 and therefore both of the power lines 
12, while lead 55 is connected through the grounding 
prong of plug 14 to ground, as represented at 57 in 
FIG. 2. Capacitors 56 ‘are so selected as to effectively 
prevent the transmission of the 60 cycle line current 
therethrough, while at the same time conducting the 
high frequency RF pulse train from modulator 53 
through the capacitors and to the power lines 12. For 
this purpose, capacitors 56 may each typically have a 
value of .01 microfarad. 
The scoreboard apparatus 10 is designed to respond 

to an interruption in the train of pulses 54, this inter 
ruption being represented at 58 in FIG. 6. Coder 25 is 
capable of causing such an interruption in the pulse 
train by forming a short circuit between lines 54' and 
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55 whenever any of the switches 22’, 20', or the like is 
closed during the interval when rotating contact 26 is in 
engagement ‘with a corresponding one of the stationary 
contacts 27. For this purpose, all of the contacts 22', 
20' etc., are connected in parallel to the previously men 
tioned left hand or “Write” contact 31 of switch 32. 
Switch 32 may be a three position toggle switch, whose 
movable contact 59 is normally returned to the illustrated 
open or “Hold” position, but is actuable manually and 
momentarily into engagement with either the “Write” 
contact 31, or the “Erase” contact 60. Movable contact 
59 is connected to lead 55. The “Erase” contact 60 of 
switch 32 is connected to one of the stationary contacts 
of coder 25, so that the circuit between leads 54’ and 
55 may be closed through the “Erase” contact also. 
Rotating contact 26 is electrically connected to lead 54' 
through a line represented at 61. Besides the other dis 
cussed circuits for providing a short circuit between leads 
54 and 55, it is noted that synchronizing switch and stop 
element 39 acts when closed to provide such 'a circuit, 
and thereby form an interruption in the pulse train, so 
long as switch 39 is manually held closed. 
The high frequency pulse train is received by the 

scoreboard assembly 10 through its plug ‘14, which 
delivers the signal to a tuned circuit 62. ‘One of the input 
lines 63 to tuned circuit 62 is grounded through plug 
14, and is thus connected to line 55 of the control circuit, 
while the other input lead 64 of tuned circuit 62 is con 
nected through a pair of capacitors 65 (of a rating cor 
responding to capacitors 56 of the control circuit) to 
both power lines 12, and thus through the power lines 
to the second side 54' of the output circuit of the control 
unit. In this way, the RF signal of FIG. 6 reaches tuned 
circuit 62, which is designed to respond selectively to 
the particular frequency of the RF signal, and deliver 
it through a radio frequency ampli?er 66 to a detector 
67 and audio frequency ampli?er 68. The ampli?ed audio 
frequency signal is then passed to a demodulator 69 
which delivers a direct current output to lines 70. This 
direct current output in lines 70 is present when the 
normal pulse train of FIG. 6 is :being transmitted from 
control unit 11 through power lines 12 to the scoreboard, 
but the DC output in lines 70 is interrupted when the 
pulse train is interrupted as represented at 58 in FIG. 6. 
The power supplies to the various electronic components 
62, 66, 67, 68 and 69 are taken from the main power 
line, as represented by leads 71 in FIG. 2. 
The direct current signal in lines 72 acts to control 

the delivery of a triggering potential from a direct cur 
rent power source 72 through decoding unit 40 to the 
various display units 18. Power source 72 receives 
alternating current energizing power through lines 71 
from the power lines 12, and produces a direct current 
output potential at terminals 73 and 74. The former of 
these, the positive terminal, is connected through a reed 
switch 75 to the rotating contact 46 of decoder 40. From 
contact 46, the circuit continues through the various sta 
tionary contacts 47 of the decoder, and their individual 
leads 76 which are connected to individual input terminals 
77 on the various display units “18. After passing through 
any of the display units, a trigger signal leaves the dis 
play unit through a line 78 which is connected through 
ground back to the negative side of power supply 72. Each 
display unit 18 has 10 of the terminals 77, corresponding 
to the numerals 0 through 9, respectively, and will Write 
on the face of the display unit 18 a numeral correspond 
ing to whichever of the terminals 77 receives a triggering 
sign-a1. The coil of an “erase” relay 80 is connected into 
another triggering circuit, by connection of one side of 
the coil to the negative side of power source 72 through 
ground, and connection of the other side of the coil to 
a predetermined one of the stationary contacts 47 of the 
decoder, which contact 47 is positioned in exact cor 
respondence with the particular contact 27 of the coder 
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6 
to which “erase” contact 60 of the switch 32 of the con 
trol box is connected. 
Reed switch 75 is of a conventional type referred to 

by that designation, including two normally open con 
tacts received within an elongated sealed glass tube, and 
adapted to be actuated to circuit closing condition 
electromagnetically by a coil 82 disposed about or 'ad 
jacent the reed switch. The left hand half of this coil 82 
is energized continuously by power source 72, through 
a lead connected to positive terminal 73 and a ground 
connection 83 attached to the center of the coil. Thus, the 
left hand side of the coil creates a biasing ?eld tending 
to close reed switch 75. The right hand side of coil 
82 normally receives an equal and opposed direct current 
from demodulator 69, through a recti?er 84. So that as 
long as demodulator 69 has its normal output (when the 
uninterrupted pulse train is being transmitted to the power 
lines), the ?elds of the two halves of coil 82 cancel one 
another, and the reed contacts of switch 75 remain open. 
When there is an interruption in the direct current out 
put from demodulator 69, at the time of an interruption 
in the transmission of the main pulse train from control 
box 11, the current ?owing through the right hand half 
of coil 82 ceases, and the current in the left half is then 
effective to close the reed switch. 
The normal direct current output from demodulator 

69 is also conducted to a solenoid 85, which acts to nor 
mally hold in retracted position a latching element 86. 
Part 86 is operable upon de-energization of coil 85 to a 
locking position in which it is in the path of rotary move 
ment of the extremity of contact 46, and halts that con 
tact in a setting corresponding exactly to the setting in 
which element 39 of the control box halts its associated 
rotary contact 26. The automatic return of element 86 
to its locking position, upon de-energization of solenoid 
85, is effected by a conventional return spring built into 
the solenoid structure. In association with solenoid 85, 
there is provided a delay unit, which prevents the solenoid 
from becoming de~energized sufliciently to allow locking 
of element 86, unless the DC signal on lines 70 is discon 
tinued for a predetermined substantial period of time, 
say for example two seconds, which period is greater 
than the interval during which that signal can ‘be discon 
tinued as a result of closure of a pulse train interrupting 
circuit through any of the contacts of coder 25. The in 
terval of discontinuance of the pulse train and therefore 
the signal on lines 70, as a result of closure of a circuit 
through any of the contacts 27 of coder 25, may, as an 
example, be three milliseconds. The delay unit associated 
with solenoid 85 may be simply a capacitor 87, connected 
in shunt across the solenoid, and having an R-C time fac 
tor sufficient to prevent locking of element 86 unless the 
predetermined extended period of signal interruption oc 
curs in line 70. 
The signals fed to display units 18 from power source 

72 through coder 40 are, as stated previously, simple trig 
gering signals, which control the initial actuation of units 
18 to different display conditions. The primary electri 
cal power for maintaining display units 18 in their actu 
ated condition after having been triggered is supplied to 
the display units from a main or larger direct current 
power supply circuit 88, whose output is delivered to dis 
play units 18 through two lines 89 and 90, into the former 
of which there is connected the normally closed movable 
contact 79 of erase relay 80. The energy input to DC 
power circuit 88 comes from power lines 12 through two 
leads 91, one of which has connected into it the movable 
contact of a relay 92 actuated by a solenoid 93, which 
receives the signal from demodulator 69 through a second 
delay circuit 94. As long as the pulse train is received by 
the scoreboard system, the output from demodulator 69 
is conducted through delay unit 94 to solenoid 93, to nor 
mally hold the associated movable contact in closed posi— 
tion, so that the main power supply to DC power circuit 
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88 is turned on. If the signal in lines 70 leading from de 
modulator 69 is interrupted for a predetermined period 
of time, which is greater than the interval required for 
release of solenoid 85, for example a period of ?ve sec 
onds for unit 94 as against two seconds for capacitor'87, 
this extended interruption in the signal will be suf?cient to 
allow release of the movable contact of relay 92 to its 
open position, to thereby turn off the main holding power 
to display units 18. It is also noted that the power circuit 
to synchronous motor 48 of coder 40 includes the movable 
contact of relay 92, so that opening of the relay also de 
energizes motor 48. 
The speci?c structure of display units 18 is described in 

detail, and covered speci?cally, in the co-pending applica 
tion referred to hereinabove. FIG. 5, taken in conjunction 
with FIGS. 2 and 7, represents somewhat diagrammatical 
ly as much as the structure of the individual display units 
18 as is felt desirable for indicating, in the present appli 
cation, the manner in which the different signals supplied 
to the display units actuate those units. Speci?cally, it is 
noted from FIGS. 2 and 5 that each of the display units 18 
includes a typically rectangular housing 95 having an 
opening 96 formed in its front wall within which there 
are receivable three vertical rows of individual display 
elements 97, and one additional display element 97 to 
the right of these three rows. Each display element has 
the vertical cross—section (FIG. 5) of an equilateral tri 
angle, to present two faces 98 and 99 which are selectively 
movable into viewing position by pivotal movement of 
element 97 about a horizontal pivot shaft 100. Surfaces 
99 on elements 97 may be of a neutral color, say white, 
while the surfaces 98 are of a contrasting readily visible 
color, say red, green, black or the like. Elements 97 nor 
mally swing by gravity to positions in which their neutral 
faces 99 are exposed to view, but are individually actuable 
to the FIG. 5 full line positions by energization of individ 
ual solenoids 101, which swing elements 97 about their 
pivot shafts 100 through electro-magnetic movement of the 
solenoid armatures 102, which are connected to elements 
97 by actuating rods or arms 103. The various elements 
97 are actuable by their solenoids in a number of different 
patterns, to write the 10 numerals 0 to 9 in the manner 
illustrated in FIG. 7. 

In association with each of the solenoids 101, there are 
provided individual reed switches 104, each having a trig 
gering coil 105 and a holding coil 106 disposed about 
the switch. Direct current holding power is supplied to 
each of the holding coils 106 and its associated solenoid 
101, through the associated reed switch 104,.from the 
previously mentioned power supply lines 89 and 90, with 
each of the series circuits 101, 104, 106 being connected 
to lines 89 and 90 in parallel with all of the other corre 
sponding circuits. Thus, if any of the reeds 104 is initially 
closed by its related trigger coil 105, the holding circuit 
will function thereafter to retain the relay closed, and 
maintain solenoid 101 and its element 97 in actuated 
condition. 
The triggering signal to each of the trigger coils 105 

is delivered through the trigger coils from one of the ter 
minals 77 to line 78. For each of the terminals 77, a pre 
determined group of the trigger coils 105 are connected 
in series, to close the proper reed switches 104 for writing 
a desired numeral. For example, in FIG. 5, I have illus 
trated a series connection of all of the trigger coils re 
quired for writing the numeral one, which may be written 
by delivery of an appropriate signal to the next to top 
terminal 77, the top terminal being the numeral zero. 
In FIG. 5, all ?ve of the elements 97 in the right hand 
full row of such elements (as viewed in FIGS. 2 and 7) 
are actuated, while the other elements 97 remain in neu 
tral positions, so that this right hand row writes the 
numeral 1. Referring back to FIG. 1, in the two display 
units 19 which are capable only of writing the numeral 
one, and no other numeral, only a single vertical row of 
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8 
the elements 97 may be employed, these elements being 
adapted to be actuated as a group either to neutral or 
viewing positions. 
To now summarize the manner of operation of the 

apparatus of FIGS. 1 through 7, assume that the score 
board 10 and control box 11 have been installed at ap 
propriate locations within a stadium or arena, or on 
an outdoor ?eld where the game to be scored is foot 
ball or another outdoor game, and assume that the plugs 
14 of the two sections have been connected into ground 
ed type receptacles 15 connected to the secondary of a 
common step down transformer 16. When the units are 
?rst connected to power lines 12 in this manner, the 
“write” and “erase” switch 32 may be in its FIG. 2 com 
pletely open position. The motors 37 and 48 are imme 
diately energized by connection of plugs 14 into the asso 
ciated receptacles, to commence rotation of moving con 
tacts 26 and 46 of the coder and decoder at exactly the 
same rate about their respective axes. Since the alternat 
ing current fed to the two motors 37 and 48 is identical 
in frequency. and phase, the synchronous motors and their 
driven contacts move necessarily at precisely the same 
rate. However, contacts 26 and 46 may not point in ex 
actly the same directions upon initial connection of plugs 
14 into their outlets 15. 
The initial connection of plugs 14 into their power 

supply receptacles also energizes electronic units 50, 51, 
53, 62, 66, 67, 68, 69 and 72, so that units 50, 51 and 52 
commence the production of an uninterrupted pulse train 
(see FIG. 6), which train is delivered through power lines 
14 to the scoreboard. The pulse train is at a ratio fre 
quency which can be transmitted through the power lines 
without interference with the main 60 cycle current, and 
can be tuned in by unit 62, to ultimately produce a direct 
current output in lines 70 leading from the demodulator 
69. This output acts through delay unit 94 to close relay 
92, and thereby turn on the main energizing direct cur 
rent from circuit 88 through lines 89 and 90 to display 
units 18. The same signal in lines 70 energizes solenoid 
85, to retract element 86 to a position in which contact 
46 may turn freely. Also, the direct current signal in 
lines 70 produces a current in the right hand portion of 
coil 82 (FIG. 2) acting to counter balance the bias cur 
rent in the left hand portion of that coil and maintain 
reed switch 75 in open position. 
With the apparatus in the discussed condition, the 

operator may ?rst press synchronizing push button 39 
inwardly to a position in which its extremity 44 stops 
contact 26 in the broken line position of FIG. 3, and the 
push button simultaneously closes a synchronizing circuit 
between leads 54’ and 55, acting to interrupt the trans 
mission of the radio frequency pulse train to power lines 
12. This of course interrupts the signal in lines 70 of the 
scoreboard circuit, to de-energize solenoid 85 after a 
two second delay period, so that element 86 stops con 
tact 46 in the same position in which rotary contact 26 
has been previously halted by element 39. After an in 
terval in excess of the two second delay period, say three or 
four seconds, the operator releases push button 39, to 
simultaneously recommence the rotation of contacts 26 
and 46 exactly in unison. More particularly, as element 
39 is released it of course moves its extremity 44 out 
of the path of contact 26, to start the rotation of that 
contact, and similarly the release of element 39 opens 
the circuit through that element to again start the trans 
mission of the pulse train through lines 54 and 55 and 
power lines 12 to the scoreboard. This immediately re 
applies the direct current from demodulator 69 to lines 
70, to immediately energize solenoid 85 and pull element 
86 out of the path of contact 46. Part 39 is so designed 
that the braking of the electrical circuit by its contact 
portion is simultaneous with the mechanical release of 
contact 26, and solenoid 85 of the scoreboard circuit is 
so designed as to respond immediately to rc-energization, 
though the previously discussed delay is introduced into 
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its response to an interruption in the signal in lines 70. 
Having thus synchronized the coder and decoder, the 
apparatus is now in condition for actuation of display 
units 18 by the various switches of control box 11. As 
sume for example that the operator desires to cause the 
left hand one of the display units 18 opposite the word 
“player” in FIG. 1 to write the numeral three. To do this, 
the operator ?rst presses whichever of the buttons 22 on 
the control box (FIG. 1) is labelled three, to thereby 
close a corresponding one of the switches 22' of FIG. 2. 
After that switch has been closed, and while it is held 
in closed position by the associated latching mechanism 
which holds the last pressed button 22 in closed posi 
tion, the operator actuates toggle switch 32 to its 
“write” position, in which movable contact 59 engages 
stationary contact 31. The switch 32 is held in this posi 
tion long enough for a full revolution of contacts 26 and 
46, so that when contact 26 reaches a position of engage 
ment with the particular lead 30 which is connected 
to the closed switch 22', a circuit is closed from lead 
54' through contact 26, the engaged contact 27, the 
closed switch 22’, and “write” switch 32 to lead 55, t0 
momentarily (say for about ?ve milliseconds) short cir 
cuit the pulse train signal, and thereby cause an inter 
ruption in that pulse train and in the direct current sig 
nal in lines 70 of the scoreboard circuit. This interruption 
temporarily stops the How of current through the right 
hand portion of coil 82, so that the left hand biasing por 
tion of that coil is then effective to actuate reed switch 75 
to closed position, and close a triggering circuit through 
decoder 40 to one of the display units 18. At the instant 
of closure of reed switch 75, rotating contact 46 of 
the decoder is in engagement with a particular prede 
termined one of the stationary contacts 47, which is 
positioned exactly the same as the particular coder con 
tact 27 with which rotating contact 26 is in engagement, 
so that the triggering signal is transmitted through the 
engaged stationary contact 47 of the decoder and the 
associated line 76 to a particular one of the terminals 
77 corresponding to the numeral which is to be written. 
This signal passes through the appropriate triggering 
coils 195 in series, and leaves the display unit through 
line 78 to return to the negative side of power supply 
72 through ground. The momentary closure of the trig 
gering circuit (typically a three millisecond-one ampere 
pulse) is suil‘icient to close all of the reed switches 164 
(FIG. 5) through which the triggering signal is passed, 
and thereafter the main holding current from source 88 
holds those relays closed, and energizes the associated 
solenoids 191 to move the associated elements 97 to 
their actuated positions in which faces 98 instead of 
the neutral faces 99 are visible. In this way, the select 
ed numeral is written. 
As will be apparent, for each of the display units 18 

there are 10 contacts 47 on decoder 40 and 10 con 
tacts 27 on decoder 25, as well as 10 switches 22’, or 10 
switches 20' actuated by one of the rotary elements 20 
or 21. Thus, the apparatus may be actuated to write 
any desired number on any of the display units 18, and 
appropriate single switches may also be provided for 
actuating the display units 19 to conditions for writing 
the numeral 1. 

It is contemplated that, after a particular set of in 
formation h-as been written onto the scoreboard, the op 
erator may, while that information remains on the score- ' 
board preset all of the push buttons 22, 23 and 24, and 
the rotary switches 20 ‘and 21, to positions for writing a 
new set of numerals on the board, and after the switches 
have been appropriately set, the switch 32 may ?rst be 
ct-uated to the right (‘as ‘viewed in FIG. 2), to close an 

erase circuit through contact 60 and then be actuated to 
the left to close the “write” circuit through contact 31, 
for writing the new information on the various display 
units. The engagement of movable contact 59 of switch 
32 with “erase” contact 60 closes a circuit through an 
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erase contact 27 of coder 25 to tfOI‘IIl a short circuit be 
tween leads 54' and 55, temporarily interrupting the pulse 
train and the DC potential on lines 70 of the scoreboard 
‘circuit, to thereby apply a signal to the corresponding 
erase contact 47 ‘of the decoder, which signal energizes 
relay 8% to open the contact 79 of that relay, and ‘thereby 
open the circuits to all of the holding coils in all of the 
display units 18 and 19. Thus, all of the display elements 
are returned to their neutral positions in which faces 
99 are exposed, preparatory to writing of the next suc 
cessive numbers upon actuation of toggle switch 32 to 
its “write” position. 
As stated previously, the very short duration inter 

r=uptions in the signal from demodulator 69 upon closure 
of any “write” or “erase” circuit through individual con 
tac-ts 47 are not long enough to either lock the element 86 
of decoder 40, or allow opening movement of the mov 
able contact ‘of relay 92. If during use of the apparatus 
it becomes necessary for any reason to resynchronize the 
coder and decoder, this may be done by simply pressing 
push button 39 to its actuated position for a period in 
excess of the two second delay period of capacitor 87. 
This interval is not su?icient to open relay 92, but when 
the entire apparatus is shut down ‘by removing plug 14 
ot' the control box 11 from its receptacle 15, the resultant 
extended interruption in the pulse train and the signal in 
lines 79 is long enough to satisfy the delay period built 
into unit 94, and cause opening of relay 92, to thereby 
de-enengize main power source 88 and motor 43 of the 
scoreboard. The plug 14 of the scoreboard is left in its 
‘plugged in condition, so that ‘the small power source 72 
and the electronic units 62, 66, 67, 68 and 69 remain in 
alert condition, capable of reclosing relay 92 and plac 
ing the rest of the apparatus in operating condition im~ 
mediately upon insertion of the plug 14 of the control 
box into its receptacle. Thus, the entire control of the 
scoreboard is effected from box 11, and there is no neces~ 
sity at any time to manually break the circuit to or de 
energize the scoreboard. 
FIG. 8 illustrates fragmentarily a variational form of 

the invention which !may be considered as identical with 
that of FIGS. 1 through 7 except that the pulse train sig 
nal from control box 11 to the scoreboard is transmitted 
by radio waves, rather than through power lines 12. 
For this purpose, the two pulse train output lines 54a and 
55a (corresponding to iines 54 and 55 of FIG. 2) are 
connected to a radio transmitter 107, receiving ‘power 
rom power lines 12a through plug 14a, to transmit radio 
waves from an antenna 168 to a receiving antenna 109 
and tuner 62a, which takes the place of the tuner 62 of 
FIG. 2 and sup-plies a received pulse train to RF am 
pli?er 66a. The rest of the circuit of the FIG. 8 arrange 
ment vmay be the same as that shown in FIG. 2 and the 
other ?gures of the ?rst form of the invention. 
FIG. 9 shows another arrangement which :may be the 

same as that of FIGS. 1 through 7 except that the line 
54b (corresponding to line 54 of FIG. 2) is connected 
to a specially installed single conductor cable 110 whose 
opposite end is connected directly to the line 64b of the 
scoreboard circuit, to transmit the pulse train signal 
through line 110 and ground, rather than through the 
power lines 12 and ground. The arrangement shown in 
FIGS. 1 through 7 is presently preferred, however, over 
both of ‘the alternate arrangements shown in FIGS. 8 
and 9. 

It is contemplated that, if desired, the synchronizing 
latching element 44 of FIG. 2 may be actuated electrical 
ly rather than mechanically. FIG. 10 illustrates such an 
arrangement, in which a solenoid 185 actuates latching 
element 440 (corresponding to element 44 of FIG. 2). 
Solenoid 185 and its magnetically controlled latching ele 
ment and return spring may be identical with solenoid 
85 and armature 86 of the decoder and their return 
spring, and be energized by identical signals, with sole 
noid 185 being connected into an electrical energizing 
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circuit with the same switch 39c (across contacts 420 
and 43c corresponding to contacts 42 and 43 of FIG. 2) 
which controls the decoder solenoid. The power for sole 
noid 185 may be supplied by a power source represented 
at 285. 

FIG. 11 represents another type of display unit, which 
may be utilized for writing the numeral 1, or for pro 
vidiug any other type of vertically or horizontally elon 
gated display. In FIG. 11, there is represented at 111', a 
display element, which may have the same triangular 
cross section as do the various elements 97 of FIG. 5, but 
which is elongated to present two vertically elongated 
display faces 113 and 114. In the position of FIG. 11, ele 
ment 111 has its face 113 exposed, and ?ush with ‘the 
housing wall 112 disposed about element 111. A sole 
noid 117 has its armature connected to element 111 by 
a link 118, to swing element 111 to a position in which 
face 114, instead of face 113, is expoted to view, and 
flush with wall 112, upon energization of the solenoid. 
At its upper and lower ends, element 111 has two stub 
shafts which are journalled within bearings 116 mounted 
to wall 112, to mount element 111 for its desired swing 
ing movement about a vertical axis between the two dis 
play positions. A coil spring repre'ented at 115, and 
having its opposite ends connected to wall 112 and ele» 
ment 111 respectively, may normally return element 111 
to the FIG. 11 ‘position in which face 113 is exposed to 
view. As will be apparent, face 113 :may be of a neutral 
color corresponding to the outer surface of housing wall 
112 while \face 114 is of a contrasting color to form the 
desired numeral 1 ‘when the solenoid is energized. The 
solenoid is of course controlled by one of the pairs of 
contacts on the coder and decoder, and through a reed 
control circuit corresponding to the circuits associated 
with each of the solenoids 101 of the main display unit. 
If desired, a word to be displayed may be written on 
one of faces 113 and 114, such as the word “bonus,” 
“foul,” or ‘the like. Also, the element 111 may be mounted 
to turn about a horizontal axis and be horizontally elon 
gated, to form an underline beneath a word printed on 
a scoreboard, or to provide any other desired display 
character or symbol. The manner of actuation of element 
111 by the solenoid will be apparent without any fur 
ther discussion. 
What is claimed as new is: 
1. A display system comprising a rotary coder operable 

to successively scan a series of contacts, means for emit 
ting a train of pulses, a plurality of control switches as 
sociated with different ones of said contacts respectively 
for closing circuits therethrough, means responsive to 
closure of one of said control switches to interrupt said 
pulse train, a rotary decoder operable to successively scan 
a second series of contacts in timed relation to the scan 
ning of said ?rst contacts by said coder, a display unit 
actuable to different display conditions by signals fed 
through different ones of said second contacts respectively, 
and means for delivering electric signals to said unit 
through said decoder in response to said interruption in 
said pulse train. 

2. A display system as recited in claim 1, in which said 
last mentioned means includes means producing a biasing 
potential, means producing a potential counteracting said 
biasing potential so long as said pulse train continues but 
responsive to an interruption in the pulse train to also 
interrupt said counteracting potential, and means then 
responsive to said biasing potential to pass said electric 
signals to said unit. 

3. A display system as recited in claim 1, in Which said 
last mentioned means includes means producing a biasing 
potential, means producing a potential counteracting said 
biasing potential so long as said pulse train continues but 
responsive to an interruption in the pulse train to also 
interrupt said counteracting potential, and a reed switch 
then actuable magnetically by said biasing potential and 
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12. 
operable when closed to pass said electric signals to said 
unit. 

4. A display system as recited in claim 1, in which said 
means for interrupting said pulse train includes means 
forming a short circuit across the discharge side of said 
pulse emitting means upon closure of a circuit through 
one of said ?rst contacts and the associated control switch. 

5. A display system comprising a rotary coder operable 
to successively scan a series of contacts, means for emit 
ting a train of pulses, a plurality of control switches as 
sociated with different ones of said contacts respectively 
for closing circuits therethrough, means responsive to 
closure of one of said control switches to interrupt said 
pulse train, a rotary decoder operable to successively scan 
a second series of contacts in timed relation to the scan 
ning of said ?rst contacts by said coder, a display unit 
actuable to different display conditions by signals fed 
through different ones of said second contacts respectively, 
means for delivering electric signals to said unit through 
said decoder in response to said interruption in said pulse 
train, and means for retaining said decoder against scan 
ning movement in response to an interruption of increased 
duration in said pulse train. 

6. A display system comprising a rotary coder operable 
to successively scan a series of contacts, means for emit 
ting a train of pulses, a plurality of control switches as 
sociated with different ones of said contacts respectively 
for closing circuits therethrough, means responsive to 
closure to one of said control switches to interrupt said 
pulse train, a rotary decoder operable to successively 
scan a second series of contacts in timed relation to the 
scanning of said ?rst contacts by said coder, a display unit 
actuable to different display conditions by signals fed 
through different ones of said second contacts respectively, 
means for delivering electric signals to said unit through 
said decoder in response to said interruption in said pulse 
train, means for retaining said coder against scanning 
movement, means for interrupting said pulse train upon 
said retention of the coder against scanning movement, and 
means for retaining said decoder against scanning move 
ment in response to an interruption in said pulse train by 
said last mentioned means and of a duration greater than 
is required for delivery of said electric signals to said dis 
play unit. 

7. A display system comprising a rotary coder operable 
to successively scan a series of contacts, means for emit 
ting a train of pulses, a plurality of control switches as 
sociated with different ones of said contacts respectively 
for closing circuits therethrough, means responsive to 
closure of one of said control switches to interrupt said 
pulse train, a rotary decoder operable to successively scan 
a second series of contacts in timed relation to the scan 
ning of said ?rst contacts by said coder, a display unit 
actuable to different display conditions by signals fed 
through different ones of said second contacts respectively, 
means for delivering electric signals to said unit through 
said decoder in response to said interruption in said pulse 
train, means for retaining said coder against scanning 
movement, means for interrupting said pulse train upon 
said retention of the coder against scanning movement, 
means for retaining said decoder against scanning move 
ment in response to an interruption in said pulse train by 
said last mentioned means and of a duration greater than 
is required for delivery of said electric signals to said dis 
play unit, a power supply switch for passing energizing 
power to a portion of said display system, and means for 
opening said power supply switch in response to an inter— 
ruption of still greater duration in said pulse train. 

8. A display system comprising a rotary coder operable 
to successively scan a series of contacts, a rotary decoder 
turning in timed relation to said coder and scanning a 
series of second contacts, a display unit actuable to differ 
ent display patterns by said coder and decoder, synchro 
nizing ?rst holding means operable to mechanically lock 
said coder against scanning movement in a predetermined 
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setting, second holding means for locking said decoder in 
a corresponding setting, means for emitting a train of 
pulses, means for interrupting said pulse train upon ac 
tuation of said ?rst holding means, and means responsive 
to said interruption in the pulse train to automatically 
actuate said second holding means. 

9. A display system as recited in claim 8 in Which said 
last mentioned means includes delay means for preventing 
said actuation of the second holding means unless said in 
terruption in the pulse train continues for a predetermined 
delay interval. 
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