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Patented Dec. 25, 1945 2,391469 

CoMMUNICATION AND PosTING SYSTEM 
Joseph C. Marshall, Baldwin, and Harold F. May, 

Valley Stream, N. Y., assignors to The Tele 
register Corporation, New York, N.Y., a cor 
poration of Delaware 

Application September 2, 1944, serial No. 552,428 
20 Claims. (C. 177-353). 

This invention relates generally to communi 
cation and posting systems for displaying on an 
nouncing boards information or data in regard 
to a number of different items by means of groups 
or rows of indicators which are automatically and 
Selectively actuatable or settable in response to 
incoming signals to display information or cur 
rent changes in information in regard to the 
items posted. The invention is particularly 
adapted, although not limited, to a system for 
the transmission, recordation and posting of data 
On announcement or bulletin boards relating to 
air traffic control information in which the sig 
nals representing the information thus posted 
may be transmitted either from a local trans 
mitter or from wire or radio transmitters re 

as to the direction of the various flights; the esti 
mated time when the aircraft will pass over or 
land at certain marker points on the flight route; 
the time at which the aircraft actually passes 
over or lands at specific marker points; the ex 
pected approach time when the pilot may receive 
instructions to start his approach to a landing 
field; the proposed altitude at which the clearance 
has been issued to cross each marker or flight 
path; the altitude at which the aircraft actually 
crosses the various markers or flight paths, and 
the landing sequence number assigned to landings 
under instrument conditions. In addition to the 

5 

motely situated with respect to the receiving post 
ing and recording apparatus, and in which the 
remote transmitters may be located either at 
ground stations or within aircraft in flight. 
The System disclosed herein is an improve 

ment Over the communication and posting sys 
20 

tens disclosed in the Marshall et al. Patent No. 
2,246,449, issued June 17, 1941, and in our co 
pending application Serial No. 518,370, filed 
January 15, 1944, now Patent No. 2,386,743, issued 
October 9, 1945. In order to simplify the present 
disclosure and to set forth more clearly the im 
provement represented by the instant invention, 
certain of the apparatus and equipment in the 
aforesaid prior cases is diagrammatically repre 
sented in the drawings of the instant case by 
labeled rectangles, the disclosures of the prior 
cases being incorporated herein by reference. 

In Systems for recording or posting flight plans 
and flight progress reports of aircraft and other 
messages relative to the control of aircraft, the 
information thus posted on the bulletin or an 
nouncing board usually relates to numerous 
fights which may be identified by numbers, and 
the indicators on which the items are posted 
usually are arranged in display groups according 
to the various “marker' or 'Fix' classifications 
and preferably are arranged within each Fix 
group in accordance with the expected or esti 
mated time of passage or arrival of the aircraft 
at the various recording or marker points en 
route and at the airport. The flight data posted 
may have to be changed from time to time dur 
ing the progress of the flights as the result of 
conditions affecting the progress of aircraft, such 
as poor visibility, ice, changes in the direction : 
and Velocity of the wind, the necessity of blind 
landings, and other emergency conditions. 
The information posted may comprise numer 

Ous data. Such as the flight designation numbers, 
followed by a section number, if any; information ; 
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foregoing, other information may be posted on 
the flight progress display boards, such as an 
indication that a clearance through a marker or 
Fix has been issued, an indication of a flight 
over the airport, an indication of a stop en route, 
and an indication that an aircraft has been 
cleared to the airport control tower or range sta 
tion so that there will be no delay in landing. 
As set forthin the foregoing patents, local com 

munication facilities comprising known telephone 
or telegraph wire or radio equipment may be em 
ployed to establish communication between the 
air line company's dispatch offices and the vari 
ous aircraft, airport control towers, the local com 
munications operator in the airway traffic con 
trol, government regulating bureaus, military op 
erations offices, if any, and other airports. In 
our Patent No. 2,386,743 a record board is pro 
vided having electrical signal storage rotatable 

3 indicators on which information in regard to the 
various flights is stored, in random order on the 
board, and a display board having a plurality of 
rotatable indicating devices for displaying in 
formation in regard to the flights with sequenc 
ing apparatus controlled by the signal storage 
devices of the record board for obtaining infor 
mation therefrom and automatically selecting 
and energizing the indicators on the display 
board to cause them to display in a predeter 
mined serial order the items of information stored 
on the record board. The order in which the 
items were to be written or rewritten. On the 
display board was determined by the settings of 
new position storage devices manually Set by an 
attendant who determined the desired serial ar 
rangement or order of the items to be displayed 
or rewritten on the display board, and who as 
signed corresponding position numbers to the 
items. On the record board. - -- 
In accordance with one feature of the present 

invention, the new position storage devices are 
automatically set by the incoming flight signals 
to indicate or produce a desired Serial Order of 
items when the display board is rewritten, in ac 
cordance with the relative values of data con 



cerning the items, which data, for example, may 
be proposed altitude or time information. This 
is accomplished by causing Such data in a re 
ceived message to be automatically compared 
with the same, kind of data displayed in cur 
rently posted items, and the existing new position 
data, Stored on the new position storage devices. 
corrected, if necessary, the comparison also de 
termining What position numbers to assign to the 
new items of information. 

Preferably, and as disclosed in the illustrative. 
embodiment herein, the new position storage de 
Ivices embody visual indicating means whereby 
numbers or other indicia are automatically posted 
on Such devices which indicate a desired serial 
order in which the items should be displaced. 
From these indicia, which in this case are one or 
two digit numbers representing the relative posi 
tions in which the items should be posted on the 
display board, the control personnel may man 
ually reset the indicators in the display board, as 
by means of a key set or otherwise, although 
preferably the resetting of the display indicators 
is automatically, controlled by the new position 
storage devices, the only manual operation re 
quired being. that of initiating an automatic Se 
quencing operation. If desired, the display board 
could automatically be rewritten at predeter 
mined intervals by switch means periodically con 
trolled by clockwork or other suitable mechanism. 
although ordinarily the rewriting operation of 
the board is left to the discretion of the Con 
troller or other member of... the operating per 
Sonnel. Also, from the new position. numbers 
displayed by the new position storage indicators, 
the personnel may selectively pick out and trans 
mitina, predetermined order certain of the stored 
items to auxiliary posting boards or other ap 
paratu.S. 

In our aforesaid patent, it was also necessary to 
manually select and control the operation of in 
dicators in order to store on the record board 
any fight or other item appearing for the first 
time, so that additional information, or changes 
in information in incoming. messages. Would find 
its way automatically to the proper storage de 
vices through the medium of a flight Or item 
locator which searched for an identification nun 
ber associated. With each flight or other item. 
This identification number, which precedes each 
incoming message, was not available to the flight 
or item locator until the first posting of the 
identification number was, made by means of a 
keyset. 

In accordance with another feature of the 
present invention, blank row locator apparatus is 
provided which functions when the flight locator 
fails to find an existing posted flight identifica 
tion corresponding to the fight identification in 
an incoming message. When no existing posted 
identification is found, the blank row, locator 
Selects an available row of indicators in the dis 

(). 

2,391,469 
parator apparatus functions whenever an incom 
ing report Or meSSage contains time. If neither 
of the foregoing conditions occurs when a flight 
message is...received, neither the blank row locator 
nor the time comparator circuit is required to 
function, and the received information is posted 
On the groups of indicators in the record and dis 
play boards where information in regard to the 
flight is currently posted. 
One of the objects of the invention is a System 

for automatically receiving, storing and posting 
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play board and also in the record board, which 
preferably: although not necessarily, is the lowest 
blank row in the display board and is the first 
blank row above existing postings in the record 
board. In these selected blank rows, the new 
item of information including the flight identi 
fication indicia, which usually is a number, is 
posted without the need for manual control. 
The blank row locator apparatus functions 

when the flight locator fails to find an item. With 
an identification number identical to that con 
tained in the incoming message. The time come 
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data, in regard to various items, particularly air 
craft, and other vehicles, which system has means 
responsive to incoming signals for automatically 
Comparing certain data, in incoming messages 
With the same kind of data in the prior messages 
posted and for storing signals and/or posting 
indicia representative of a predetermined serial 
order in which said items should be posted. 
Another object is a posting or announcing 

System which utilizes two boards having indi 
cators carrying substantially the same informa 
tion, or on which certain information is dupli 
cated, one of which boards' is a record board on 
Which the information regarding various flights 
or other items may be stored in more or less 
random order and the other a display board on 
which the various flights or other items may be 
displayed in a particular serial order or sequence 
Which is automatically determined from the rel 
ative values of certain data in the messages thus 
posted. 

Still another object is the provision of means 
for reWriting the .information. On the display 
board in a predetermined serial order or sequence 
Which automatically is determined in accordance 
With the relative values of certain data in the 
messages posted, and in which a multiplicity of 
rows of indicating, devices in the display board 
may simultaneously or concurrently be rewritten 
by multiple row sequencing. Operations. 
An additional object is an arrangement where 

by the order in which the fights or other items 
are displayed on the display board may be 
changed to display the items in chronological 
Order as determined automatically by certain 
tine data in said items. 
Another object is a system in which the rel 

ative positions of the flights or other items dis 
played on the display board are determined by 
the Settings of new, position storage units. Which 
are automatically, set, and/or reset in accordance 
With the relative:values of certain data contained 
in the incoming messages with respect to similar 
data currently posted in regard to the fights or 
other items. 

Still another object is a System and apparatus 
for automatically effecting a comparison between 
a certain datum contained in an incoming mes 
Sage and the Same kind of data posted on the 
board with regard to other items and for indicat 
ing or relocating the relative posting position or 
positions of the incoming item or of the currently 
posted items, or both, in accordance with the new 
datum. 
A further object is apparatus for determining 

from the item designation in an incoming mes 
Sage whether information in regard to the item 
is currently posted, and if not, for finding an 
available blank row of posting devices for enter 
ing the information in regard to the new item. 
A still further object is apparatus for entering 

a new item.in an available blank row of posting 
devices and then comparing the relative values 
Of the data in the new item with the same kind 
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of data previously, posted in other devices to de 
termine the serial orderin which the items should 
be displayed. - . . . . . . . 

Warious other objects, advantages and improve 
ments will be apparent from the following de 
tailed description of an illustrative embodiment 
of the invention, taken in connection with the 
accompanying drawings, in which: 

Fig. 1 is a view, partly in diagrammatic form, 
of incoming telegraph line equipment, together 
with a receiving distributor for applying the in 
coming signals to certain storage relays, and an 
other distributor associated with the time com 
parator circuit; . . 

Fig. 2 shows a pulsing distributor and aSSO 
ciated pulsing and control relays; 

Fig. 3 shows certain Fix, flight identification 
and data storage and decoding relays; 

Fig. 4 shows a time comparator circuit With 
"new time' relays, and a base time switch and 
associated relay equipment; 

Fig. 5 illustrates certain blank row selection 
relays and record board gang relayS; 

Fig. 6 shows new position storage indicators, 
flight identification storage indicators and gang 
relay auxiliary equipment; 

Fig. 7 shows time and altitude storage indi 
cators and present position storage relays; 

Fig. 8 shows certain blank row selection relays 
and base position rotary Switches; 

Fig. 9 is a view of various time comparator 
relays; ' 

Fig. 10 shows blank row locator rotary switch equipment; 
Fig. 11 represents diagrammatically a plurality 

of rows of indicators in the display board and 
gang relays associated therewith, and shows in 
diagrammatic form sequencing equipment for 
rewriting the display board; . 

Fig. 12 shows certain other sequencing equip 
ment for rewriting the display board; 

Fig. 13 is a diagram showing various units of . 
the system and their relation with respect to each 
other; and . . . . 

Fig. 14 is a diagram showing the arrangement 
of the various sheets of drawings illustrative of 
the System. - 

In the specific embodiment of the invention 
illustrated herein, data in regard to the move 
ments of a number of aircraft within a given 
area of a terminal or other flight control zone 
are recorded, and preferably are visually posted, 
on a record board, Figs. 6 and 7 of the drawings, 
and are displayed in predetermined order on the 
display board shown in Fig. 11. Rotatable indi 
cators IT, IU, TT, TU, AT and AU, which are 
arranged in horizontal rows designated 00 to 4, 
in Figs. 6, 7 and 11, preferably are employed as 
the recording, and display devices. Each row of 
indicators, when identified with a certain flight, 
is adapted to display the fight identification 
number and the flight information or data, for 
example, the estimated and actual times at which 
the aircraft reaches or passes a particular loca 
tion or Fix, or the proposed and actual altitudes 
of the aircraft at the various points, and also 
any additional information that may be desired. 
While the flights may be recorded or stored in 

the record board in random order, it is highly 
desirable that in the flight progress display board 
of Fig. 11 the flights and information in regard 
thereto be displayed in a predetermined order 
corresponding to the relative values of either the 
altitude or time data, the indicators also being 
arranged in groups corresponding to the different 
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Fix points to which they relate, such as Fix , 
Fix 2, Fix 3, etc. Both the record board and the 
flight progress display board may be located at 
the same place, Such as an air traffic Control 
center or airport, where the flights terminate or 
traverse a predetermined area associated with or 
controlled by the airport, and are posted on the 
display board by means of the indicators So as 
to be visible at all times to the airway traffic 
personnel or others interested in the progress of 
the flights thus posted. 

General description of comparator circuits 
In our aforesaid patent two types of com 

parisons were effected, namely, flight location 
and position location, the latter occurring during 
the sequencing operation. These comparisons 
were made by energizing one conductor of a 
multiple which was connected to the banks of all 
indicators in the same column of the record 
board. For example, to locate a flight bearing 
the identification number 24, the No. 2 lead in 
the multiple connected to the tens identification 
column and the No. 4 lead in the units identifi 
cation column would be energized. Within the 
horizontal row of indicators assigned to flight 24 
these energized leads functioned to operate, a 
gang relay which connects the indicator units 
of the row to the pulsing equipment. This type 
of comparison, which may be called an equality 
comparison, results in the selection of the one 
row in which the settings of the flight identifi 
cation indicators exactly match the combination 
of energized multiple conductors. 
Other types of comparison, in addition to an 

equality comparison, are employed in the System 
of the present invention. One of these is used 
to select all horizontal rows bearing position num 
bers higher than that of a certain row. Let us 
assign, for example the number 35 as the position 
number of a certain row of indicators. As here 
inafter explained in greater detail, one of the nec 

... essary steps is to select all rows having position 
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numbers greater than 35. If the comparison 
could be confined to a single denominational col 
umn or decimal position, the procedure Would be 
to energize all multiple leads above a certain 
number. For example, to select all rows with unit 
numbers greater than five, it would only be neces 
sary to energize leads 6, 7, 8, 9 and blank, and 
indicators setting on any of these positions would 
be selected. 
When we wish to accomplish a similar result in 

two denominational columns, a different situation 
is encountered because a single column compari 
Son does not identify those items which are great 
er in the units column but equal in the tens col 
umn, for example, 36, 37, 38, etc. It is necessary 
in making a multi-column comparison to initiate 
an “equality' comparison and a “greater than' 
comparison in all columns except the last or low 
est decimal column. Where an indicator in the 
highest decimal position is connected to a “great 
er-than' lead, that postion number is immediately 
deemed greater. If the same indicator receives 
an indication of equality, the function of com 
parison is extended to the indicator in the next 
lower decimal position, where a similar compari 
Son is repeated. If no indication of either equal 
ity or greater-than is received, the position num 
ber is deemed lower. In order to distinguish be 
tween equality and greater-than indications, a 
Separate multiple and contact bank is assigned 
for each type of indication. By the same ar 
rangement, it is possible to select all items bearing 



position numbers lower than a particular:position 
number, . . . 

Types of indicators employed.-In the decimal 
system; cf. counting, the digit 0 precedes the digit 
1 and represents, the absence of a quantity in that 
denominational position in which it appears. 
Rotatable step-by-step indicators of the type have 
ing eleven Settable positions comprising ten digit 
display positions and a blank position preferably, 
although not necessarily, are employed; in such 
indicators the digit 1 ordinarily follows the blank 
position on the indicator drum in order that the 
number of stepping pulses necessary to actuate 
the indicator to any digit position will be equal to 
the value of the digit displayed. Therefore, if it 
is desired to use a uniform type of step-by-step 
indicator throughout the system both for count 
ing (as in the case of new, position storage india 
Cators) and for display purposes and in; which 
Such eleven-position indicators are used, the digit : 
0 should follow the blank position on the indi 
cator. drum. In this case the number of stepping 
pulses necessary to advance, the indicator, drum 
from its biank position to any digit will be one 
greater than the value of the digit, and the pulse 
generating and transmitting equipment employed 
in this case is designed to generate one pulse more 
than the number represented by the digit posted. 
It is, of course, possible to utilize two different 
types of step-by-step indicators; one type may 
have the digit 1 following the blank position, 
whereas the other type used for the new position 
indicators may have the digit 0 following the 
blank position. 

Position numbering.-At this time, it will be 
helpful to understand how position numbers are 
a SSigned and changed to maintain a desired Se 
quence of items. As mentioned before, the se 
quence may be based upon the time, which is part 
of the information in each item, and for purposes 
of illustration herein it will be assumed that a 
chronological sequence is desired. The item also 
contains Such information as a fight identifica 
tion number, the altitude of the plane and often 
other data pertinent to the control of air traffic. 
The item (on the record board only) also bears 
a : position number, of one or two digits, which 
Corresponds to its proper relative location on the 
display board. Physical location is random on 
the record board, the position number taking the 
place of the actual physical ordering on the dis 
play board. Time may be displayed either as two 
digits, representing minutes, or as four digits, rep 
resenting hours and minutes. For simplicity the 
System illustrated herein displays the time in 
minutes. In the initial condition of the board, 
even When no items are actually posted, the posi 
tion numbers of the rows are posted. When the 
first item is posted, the row bearing the lowest 
position number is chosen. When the next item 
is received, it is posted in the row, bearing the 
next lowest position number. 
roWS is accomplished by the blank row locator. 
If, however, time is included in the information, 
an additional comparison takes place to change 
the position numbers if necessary. In any time 
comparisons, blank time is considered greater 
than any Specific time to insure that ail items in 
cluding time data will be segregated at the bottom 
of their respective Fixes. If a new item of infor 
nation containing time is received, a blank row 
is assigned and then the time is compared with 
that displayed by all items already posted, since 
the new item should be inserted below all items 
Viith higher posted times. It is arbitrarily 
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2,391,469 
planned to insert the item: above all items having 
the: same time: posted. To insert, an items at any 
place it is necessary to move up, or actually-in 
crease, the position numbers, of all items, whose 
posted time data are greater, than that of the new 
item. As the new-item has been assigned to a 
blank. row, it is only necessary to increase: the 
position numbers of those rows up: to the blank 
row just assigned. This ceiling on the number of 
rows is determined by selecting only those rows 
With posted times-greater than the new.time; and 
position numbers lower than the position number 
just assigned. The diagram: below... shows this 
principle of selection, 

Nr. <PT 
Postfont-Just." ASg.NE to 
wew M TEMs, the Post-ri ow 

via aeps, a Which 
are to be advanceo 

t 

J9 NY. S. Eco 

Foston picfates 
by Maw Time A. 

3. 

If the new information received pertains to an 
item already on the record board, the flight 
locator finds the existing item instead of the 
blank row locator assigning a row. Otherwise the 
same comparison as described above occurs. The 
selected rows have their position, numbers ad 
Vanced one Step, and the"original position number 
of the lowest selected row is rewritten in the row 
where the new information is to be posted. 
Under certain conditions new information will 

require changing an item to show: a later time 
than that previously posted. This will generally 
require the position number of that item to be in 
creased. In this case: the rows between the old 
and new position numbers will require a reduc 
tion in position number. These rows are selected 
by the combined requirements of having posted . 
times lower than the new time received and posi 
tion numbers greater than the present position 
number of the item being changed. The follow 
ing diagram shows how these requirements deter 
mine and select the rows to be changed. 

NTaft 

NEW NE --- 

PRESENT POSITM - 

items the posit on 
Mu Murts or; which 

w on TY SELECTED 

ARA . To be owe Pteo 

Base position scheme.--It is not feasible to 
drive the step-by-step indicators backward, and 
therefore a different method of lowering the posi 
tion numbers of the selected rows is employed. In 
this method the position numbers of all rows ex 
cept the Selected rows are raised; this lowers the 
position numbers of the selected rows relatively. 
As a result any number may be assigned to the 
lowest numbered row in the board. Eventually 
the lowest item in order of posting will bear a 
number near the maximum and the highest item 
Will bear a lower number because the numbering 
cycle has passed through zero. For example, if 
the base position number is 95 when the lowest 
numbered row is -5 (- represents blank which 
follows 9) and the highest is 08, we have a con 
tradiction to the normal order of counting. 

In order to correct this situation it is necessary 
to introduce a base position number, which is a 
means of keeping a record of the lowest num 
bered item on the record board. The-position 
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numbers recorded for the individual items are not 
the actual row numbers which the item should 
occupy but are merely a relative indication which 
is referred to a changeable base position to deter 
mine the true display board row. Consequently, 
When it is necessary to lower the position numbers 
of selected items, the position numbers of all other 
items are raised and also the base position num 
ber is raised. It should be noted that a base posi 
tion recorder is required because of the repeating 
nature of the position numbers. 

Base time Scheme.--When making comparisons 
of time, a problem similar to that of the position 
comparator is encountered. Time, being cyclical, 
repeats itself every twenty-four hours when hours 
and minutes are employed, and in the present dis 
closure time repeats every sixty minutes, since 
only two indicators are used. The question arises 
as to which time is greater when, for example, one 
time is 2:50 and the other 3:10. In order to en 
sure correct comparisons, it is necessary to pro 
vide base time indicating equipment to record the 
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lowest time. In the example above the base time 
indicated might be :40. Referred to this stand 
ard it is evident that :50 is lower than :10. The 
base time equipment indicates the Zero point in 
the time cycle, just as the base position indicating 
equipment indicates the Zero point in the position 
cycle. - 

Circuit description 
The incoming signals for posting on the record 

board and the display board may be of any Suit 
able type. Usually, and in accordance with con 
ventional telegraph practice, permutation code 
signals, for example, five-unit Code signals, are 
employed, and these signals may be initiated at 
various keyboard printer or other transmitting 
stations and transmitted by wire to the receiv 
ing line equipment Of, Fig. 1, or the signals may 
be transmitted by radio transmitting apparatus 
situated in the aircraft While in flight, and there 
by transmit signals which are received by radio 
apparatus. Various means of transmitting and 
receiving both types of signals are known in the 
art, some of which are disclosed in the aforesaid 
Marshall et al. patent and our patent. The line 
equipment Cf contains receiving distributors for 
applying incoming signals to tape reperforators of 
known types, for example, as disclosed in Hoover 
Patent 2,252,852 and Dirkes et al. Patent 2,193,- 
809. The perforated tape is fed through conven 
tional tape transmitters whereby the stored 
signals are repeated and applied to a distributor 
such as DR shown in Fig. 1. 

In the illustrative embodiment disclosed herein 
each flight information message comprises nu 
merical, alphabetical and functional characters. 
The first two characters or digits of the message 
represent the flight identification number, and 
the third character a digit which represents a 
particular Fix; the fourth character is a range 
or selecting signal, which usually is an alphabeti 
cal character, for the data posting indicators, 
for example, Time, in which case the fifth and 
sixth characters are the tens and unitS. digits 
respectively of the Time, and are followed by two 
spacing signals which are interposed between the 
first and second parts of the message when both 
Time and Altitude information data are trans 
mitted. The first two characters following the 
second space signal again represent the flight 
identification number, the third character the 
Fix number; the four character is the range or 
selecting signal for the Altitude posting indica 
tors, and the following two characters are the 
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thousands and hundreds digits of the Altitude, 
and are followed by the end-of-message signal, 
which is usually transmitted by the key L of the 
printer keyboard. As above stated, each com 
plete message received by the receiving distribu 
tors in the line equipment is followed by an end- . 
of-message signal which is stored in a group of 
relays and which causes seeker mechanism in 
the line equipment to function and start an as 
sociated tape transmitter into operation to trans 
mit the received message during a revolution of . 
the distributor DR of Fig. 1, which is set into 
operation by the Seeker relay associated with 
the Operated group of end-of-message relays 
when the seeker mechanism has come to rest in 
a position a SSociated with the operated seeker 
relay, as described in detail in the Marshall et al. 
patent and our aforesaid patent. The operation 
of a transmitter-connecting relay in the line 
equipment connects, at the proper times, the 
transmitting tongues of the tape transmitter, 
through conductors to 5 of cable f O2, Fig. 1, 
to the five solid rings 2, 4, 6, 8 and 0 of the 
rotary distributor DR1. Conductor 6 is con 
nected to the even numbered segments 2, 4, 6, 8, 
0 and 2 of the segmented ring?t of distributor 
DR for stepping the tape transmitter. 

Operation of distributor DR1 
The start magnet SMIf operates in series with 

the transmitter-connecting relay in the line 
equipment, by means of conductor 7 in cable 02, 
conductor 4 in cable 9 to the break contact and 
armature of 9 of a sequence start relay SST, Fig. 
10, and thence by way of conductor in cable 
ff 9 to the stop segment f of rotary distributor 
DR2, Fig. 2, and through the brush B and the 
solid ring 2 to ground. Operation of SM re 
leases the rotatable brush arm of distributor 
DR, thereby setting the distributor in operation. 
The engagement of brushes Bf to B5 of the dis 
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tributor with their corresponding segments 2, 
closes the circuits from the tongues of the tape 
transmitter in the line equipment, through con 
ductors to 5 of cable fo2 and conductors, 7, 
3, 9 and 25 of cable i? 04 to the grounded wind 

ings of the first digit identification storage and 
decoding relays IT to IT5, Fig. 3. Assume, for 
example, that the first digit of the identification 
number of the aircraft or other source from 
Which a report or message is being received is 
the digit 1. The five-unit permutation code 
pulses for digit 1 are marking, marking, mark 
ing, spacing, marking, and when the row of tape 
perforations representing digit 1 passes through 
the tape transmitter of the line equipment, con 
ductors , 2, 3 and 5 of cable 02 will be ener 
gized with battery from the marking bus of the 
tape transmitter. Since battery is supplied only 
to conductors , 2, 3 and 5 of cable 02, only re 
lays IT, IT2, IT3 and IT5 will be operated. 
These relays Operate and lock over a circuit from 
ground at their Windings, through their make 
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contacts and armatures. 325 to holding battery 
220 furnished over conductor 20 through nor 
mally closed contact and armature 202 of relay 
RAGA, Fig. 2, and normally closed contact and 
armature 29 of release relay REL. The ar. 
rangement of relays and armatures for the sec 
ond digit identification storage relay group of 
Fig. 3 is the same as that of the first digit iden 
tification group shown. . . . r 
The brush B6 of distributor DRi next contacts 

Segment 2 of ring. If and completes a circuit 



6 
from grounded battery 5 on segment 2 of ring 
2, through the brush and segment 2 of ring 

to conductor 6 of cable 02, and thence to the 
tape stepping magnet of the tape transmitter 
in the line equipment foll, thereby stepping the 
tape in the transmitter in known manner. As 
the distributor DR rotates, the brushes B to 
B5 thereof close circuits to segments 4 of rings 
, 3, 5, 7 and 9, connecting the second digit iden 

tification Storage and decoding relays shown in 
Fig. 3, to the tongues of the tape transmitter in 
a manner similar to that of the preceding, char 
acter, thereby actuating and locking the relays 
in the Second identification group in accordance 
With the code for the second digit, for example, 
the digit 4. . 

Similarly, as the tape is advanced through the 
tape transmitter, the remaining characters are 
transmitted by segments 6, 8, 10 and 2 of rings 
, 3, 5, and 9 of DR, and successively are stored 
in the Fix relay group, Fig. 3, the range relay 
group, Fig. 1, the first digit data group, Fig. 3, 
and the second digit data, relay group, Fig. 4. 

... When the brush B6 of distributor DR reaches 
segment 2 of ring , this completes a circuit 
from grounded battery; on segment 2 of ring 2, 
through the brush, segment 2, and conductor 
6 of cable 02, to the tape stepping magnet of 
the tape transmitter in the line equipment. 
Stepping of the tape transmitter advances the 
next character under the sensing pins which is 
a “space' signal. 
When the brush B5 of distributor DR reaches 

segment 4 of segmented ring , ground is ap 
plied from segment 4 of ring 2, through the 
brush, segment 4, conductor 20, armature 204 
and break contact of relay T, Fig. 2, conductor 
209, start magnet SM2 of distributor DR2, and 
thence to grounded battery, actuating the start 
magnet and releasing the brush B of the dis 
tributor for rotation. As the distributor brush 
of DR2 leaves its rest position, the circuit from 
segment of ring f is opened, thereby deenergiz 
ing start magnet SM of distributor DR, and 
distributor DR, then comes to rest with its 
brushes on its stop segment f. The distributor 
Waits until distributor DR2 has completed its 
cycle of transmission hereinafter described, be 
fore continuing to take the remainder or Second 
half of the message from the tape transmitter. 

Blank rou) locator 

In order to provide the blank row locating fea 
ture, the distributor DRf has been modified to 
include circuits which originate from Segments 
and of ring it, the purpose of which will be 

explained below under “Blank row Selection.' In 
our aforesaid patent, following the completion of 
an operating cycle of distributor DR, the flight 
identification number stored on the identifica 
tion relays was used to locate the flight on the 
display board. In general, this operation in 
volves energizing one conductor in each of the 
storage indicator multiples of the Identification 
and Fix indicators in the display board. These 
multiples in the instant disclosure are identified 
by reference numerals 303, 304 and 309 and are 
shown in Figs. 3 and 6. It will be seen that the 
apex of the relay pyramid PR associated with 
the first digit identification relays ITl to IT5 is 
supplied with ground at armature 305 of relay 
IT, over conductor 306 and normally closed con 
tact and grounded armature 207 of blank row Se 
lector relay BRS, Fig. 2. Similarly, the apex of 
the pyramid of the second digit identification re 
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lays shown schematically by the rectangle 30 in 
Fig. 3, and which are like the first digit identifica 
tion relays, obtains ground from the normally 
closed contact and armature 287 of relay BRS 
over conductors 306 and 3. When the code 
combinations representing the digits of the iden 
tification number have been stored, one of the 
conductors O to 9 of cable 393, and one of the con 
ductors 0 to 9 of cable 304 will be energized with 
ground from the armature 20 of relay BRS. The 
multiple cable 303 is connected to corresponding 
banks 60 of the first digit identification. Storage 
indicator 602, Fig. 6, in each of the horizontal 
rows of storage indicators of the record board. 
Fifteen of such rows of indicators are shown in 
the drawings, the lower fourteen roWS - 3 be 
ing indicated diagrammatically in Fig. 7, and the 
upper row No. 4 being shown in detail in this 
figure. It will be understood that in practice a 
great many more rows than those indicated Will 
be employed in the record board; in an average 
size installation there may be 2500 or more roWS 
of Such indicatorS. 
Each horizontal row of the record board con 

tains storage or recording units NPT, NPU, F, T, 
IU, TT, TU, AT and AU, the upper row 4 of 
which is shown in Figs. 6 and 7, these recording 
units respectively storing digits representative 
of the new position tens, new position units, Fix, 
identification tens, identification units, time tens, 
time units, altitude tens and altitude units. With 
the exception of the Fix storage units which are 
switches with manually rotatable SWitch arms, 
the recording units preferably are step-by-step 
indicators of the type disclosed in Haselton et al. 
Patent 2,155,825, issued April 25, 1939. Such in 
dicators are provided with a set of equally Spaced 
contacts corresponding in number to the number 
of positions to which the indicator drums may be 
rotated by electromagnetic pawl and ratchet 
structure, the contacts being arranged in a con 
tinuous series. The wiper arm is attached to 
the indicator drum assembly and engages the 
contacts of the indicator in accordance With the 
instant setting of the drum; for example, if the 
drum is set to display the digit 1, the Wiper will 
be engaged by the contact f; similarly, if the 
indicator is set for its blank position, the aSSO 
ciated wiper will be in engagement with its blank 
contact B. The contact assemblies herein re 
ferred to are illustrated schematically in arcuate 
form in the drawings to show more clearly the 
circuits connected thereto, it being understood 
that the wipers take settings in accordance with 
the flight identification and information digits 
or symbols posted by the indicators. As each of 
the indicators reaches its blank or home position, 
during the transmission to the indicator of res 
toration pulses, the restoration circuit to ground 
is opened and an actuation or resetting circuit is 
closed by a switch element, such as indicated at S 
in the indicators of Figs. 6 and 7, thereby to cause 
the indicator to stop when it reaches its home 
position and its actuating coil SWitched to an 
actuation circuit, as disclosed in the patents to 
Haselton 2,049,499, issued August 4, 1936, and 
Hicks et al. 2,189,581, issued February 6, 1940. 
The subsequent application of the resetting or 
actuation pulses to the indicator causes the 
switch members to be restored to its former posi 
tion when the indicator leaves its blank position 
during the resetting operation. 

Cable 304 is multipled to banks 603 of the sec 
ond digit identification storage indicator 604 in 
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every row of the record board. The Fix storage 
relays F to F5, Fig. 3, function in a manner simi 
lar to the idefitification storage relays, but the 
cable multiple 309 from the Fix pyramid is con 
nected to the banks of a manually settable tap 
Switch. 606, Fig. 6, in each row of the record 
board. The Fix character, while not actually a 
part of the flight identification number, repre 
sents the section of the record board which is as 
Signed to all flights passing over a certain geo 
graphical Zone, and the same flight identification 
number may appear in several places of the rec 
ordboard under different FixeS. - 

It will be seen that the settings of the brushes 
on the Fix and Identification banks 606, 60 and 
603 of row 4 are in positions representing Fix 8, 
Flight 08. Assuming that the incoming message 
contains this information, corresponding conduc 
tors of cables 309, 303 and 304 will be energized 
by the pyramids of the Fix and identification re 
layS, and a path for operating an auxiliary gang 
relay AGA14, Fig. 6, will be completed. The cir 
cuit for operating this relay may be traced from 
ground on armature 30 of the Fix relay F, Fig. 3, 
through its normally closed contact to armature 
3 of relay F2 which is now operated in ac 
Cordance with the character 8 which in permuta 
tion code has the signal elements 2 and 3 marking 
in character and which is stored ol the Fix stor 
age relays. This ground is extended through the 
make contact associated with armature 3!, relay 
F2, armature 32 and make contact of energized 
relay F3, and normally closed contacts of relays 
F4 and F5 to conductor 8 in cable 309. Since the 
brush of the Fix switch. 606 in row 14, Fig. 6, is 
resting on terminal 8 of the switch bank, a path 
to a relay FC is established from battery 608, and 
FC operates. This relay connects battery from 
608 through its armature 640 and make contact 
to the winding of a units comparator relay UC, the 
circuit continuing through armature 609 and 
break contact of a transferrelay TR, to the brush 
of bank 603 of the IU indicator, and then through 
bank terminal 8 and conductor 8 in cable 304 to 
the second digit identification pyramid PR in 
the relay group 39, Fig. 3. Since this pyramid 
has stored in it the digit. 8, a circuit is completed 
over conductors 307 and 306 to the grounded 
armature 206 of relay BRS, Fig. 2. 
Relay UC, Fig. 6, operates and connects battery 

6 through armature 64 and break contact of 
the transfer relay TR, armature 642 and make 
contact of operated relay UC, armature 632 and 
break contact of the relay TR, to the winding of 
the relay TC. The circuit from this winding con 
tinues through armature 643 and break contact 
of relay TR, to the brush of contact bank 60 of 
the IT storage indicator in row 4. Since this 
brush is resting on bank terminal 0, the circuit 
is extended over lead O in cable 303 to the first 
digit identification pyramid, Fig. 3. Stored in 
this pyramid is the digit 0, the permutation code 
signal for which has code elements 2, 3 and 5 
marking, and the circuit of conductor 0 in cable 
303 is extended to armature 305 of relay IT to 
ground-on armature 207 of relay BRS, Fig. 2. Re 
lay TC, Fig. 6, operates and connects battery 6 2 
through normally closed break contacts 63 of re 
lay TR, through armature 644 and make contact 
of Operated relay TC, normally closed contacts 
630 of relay TR, conductor 64, armature 50 and 
break contact of relay BRS, Fig. 5, and conductor 
520 to the winding of auxiliary gang relay AGA14, 
Fig. 6, and thence to ground. . . . 
Relay AGA14 operates and locks up over its ar 
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mature 646 and make contact, conductor in 
cable 309, through armature 224 and break con 
tact of relay RAGA, Fig. 2, and armature 226 and 
break contact of release relay REL, to battery 220. 
The operation of relay AGA4 applies battery, 
through its armature 648 and make contact, to 
conductor. 29 in cable 506, and thence to the wind 
ing of gang relay GAf4, Fig. 5. The circuit con 
tinues from the winding of this relay, over con 
ductor 8 in cable 502, and through the winding 
of relay GOT, Fig. 1, to ground. Thus, the op 
eration of relay GAf4 required the Successive 
operation of relays FC, UC and TC, indicating an 
agreement in the Fix, second digit identification 
and first digit identification characters. When 
GA4 or any other similar gang relay operates, 
relay GOT operates in series with it. 
Blank row selection.-If no row of storage in 

dicators in the record board carries the Fix and 
Identification numbers stored in the storage and 
decoding relays, Fig. 3, none of the GA gang re 
lays will operate, and relay GOT, Fig. 1, will be 
unoperated, thus indicating that the incoming 
message has not been previously posted. When 
brush B6 of the distributor DR reaches segment 
7 of ring f?, battery 05 will be fed through the 
brush, segment 7, armature 25 and break con 
tact of relay GOT, and thence over conductor 
in cable fos, and through the winding of the 
blank row selector relay BRS in Fig. 2, to ground. 
This relay has an armature and contact 50f, Fig. 
5, in each row in the record board, which serves 
to change the selection circuits in each roW to 
select a blank row. To accomplish this the blank 
conductors B from the first and second digit 
Identification pyramids. PR, Fig. 3, must be en 
ergized since any blank row will have its Identi 
fication indicators setting in the blank positions. 
The blank leads are energized by means of arma 
ture 207 and associated make contact of relay 
BRS, Fig. 2, which applies ground to conductor 
35 connected to the B (blank) leads in cables 
303 and 304, Fig. 4. Any storage indicators IT 
or IU which are in their blank positions will have 
their associated tens and units comparator relays 
TC and UC, Fig. 6, operated provided their Fix 
comparator relay FC has been operated previous 
ly. However, there may be a plurality of blank 
rows in each Fix and only one, the lowest num 
bered, should be selected. The operation of relay 
BRS has added this requirement by opening the 
normal gang relay path through its armature and 
break contact 50, Fig. 5. 

55 When conductor 64, connected to armature 
50, is energized in the several blank rows 
through the combined operation of their FC, UC 
and TC relays, battery 62 (in all blank rows) is 
connected over conductor 64, armature 50 and 
make contact of relay BRS and conductor 522 
to the winding of the position tens comparator 
relay PTC, Fig. 6. The circuit continues over 
conductor 650 to the brush and bank 65 of the 

: new position tens storage indicator NPT, Fig. 6, 
65 and thence through one of the bank terminals to 

a conductor in cable 66 which is multiplied to a 
corresponding bank of the NPT storage indicator 
in each of the rows 00-4. If, for example, we 
assume that row 4 is a blank row, the conductor 

700 in cable 66 will be energized through the wind 
ing of the PTC relay from the battery 6 f2, Fig. 
6. The conductors of cable 66 are connected 
through normally closed contacts of a position 
comparator PC relay, Fig. 9, and thence through 

75 conductors. OT to BT of cable 90? which termi 
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nates on the windings of relays BRTO to BRTB, 
Fig. 8. 
Since the NPT indicators, Fig. 6, in the blank 

rows may be resting on different bank terminals, 
several of the BRT (blank row tens) relays in 
Fig. 8 will attempt to operate. The circuit of 
the other side of each BRT relay winding passes 
through a transfer armature and contact 804 on 
the HRF (highest row finder) relay to a contact 
on either the next higher or lower BRT relay. 
With the HRF relay unoperated, which is the con 
dition for finding the lowest numbered blank 
roW, the operation of any BRT relay, at its arma 
ture and break contact, Will open the operating 
path for any higher numbered BRT relay. This 
insures that only the lowest numbered BRT relay 
can operate and consequently that only the PTC 
relays in those rows bearing the lowest tens posi 
tion number can operate, this being in accord 
ance with the scheme of base position numbering 
hereinbefore explained. It will be evident that 
it cannot be stated definitely which is the lowest 
numbered BRT relay. Depending on the base 
position in existence at any time, one BRT re 
lay will be deemed lowest in any comparison op 
erations. The setting of the base position rotary 
switch BP, Fig. 8, determines which BRT relay is 
lowest by supplying the operating coil of that re 
lay direct with ground which is fed from bank 
83 of Switch B.F. With the Switch in the posi 
tion shown in Fig. 8 this bank feeds ground over 
conductor B to the winding of BRTB. Relay 
BRTB is able to operate regardless of any other 
BRT relay and so is effectively the lowest num 
bered BRT relay. To open the endless chain cir 
cuit below the BRTB relay, the adjacent BSTB 
relay is operated from bank 80 of the BP (base 
position) SWitch. 
With the circuit arrangement just described, 

the lowest numbered position tens comparator 
relay PIC will operate in all such rows which 
have the same tens digit of the new position 
number, but only one BRT relay Will operate. 
Assuming that row & bearing new position num 
ber 09 is blank and that no other rows are blank, 
the path for operating the PTC relay is over the 
brush and bank 6:5 of the NPT storage indi 
cator, Fig. 6, conductor: O in cable 66, normally 
closed contacts of relay PC, Fig. 9, conductor OT 
in cable 93, winding of relay BRTO, Fig. 8, nor 
mally closed contact 84 of relay HRF, normally 
closed contact of relay BSTO, conductor 805, nor 
mally closed contact 806 of relay BRTB, nor 
mally closed contact 830 of relay HRF, conductor 
B in cable 832 and bank. 803 and wiper of Switch 
BP, to ground. The operation of the position 
tens comparator relay PTC connects battery 67 
from normally closed contact and armature 65 
of relay TR, through armature 652 and make con 
tact of operated relay PTC, and thence through 
armature 6 i3 and break contact of relay TR, to 
the winding of PTU relay. The other side of the 
PTU Winding is connected through the wiper and 
bank 69 of the NPU storage indicator to Con 
ductor 9 in cable 620, and thence through nor 
mally closed contact 9 of relay PC, Fig. 9, and 
conductor 9 U of cable 90 to the Winding of blank 
row units relay BRU9 in Fig. 5. The relays BRU0 
to BRUB are wired for mutually exclusive opera 
tion in a manner similar to the BRT relayS eX 
cept that no base position is involved, and relay 
BRUO is the lowest numbered relay in any Case. 
Continuing the circuit of relay PTU through the 
winding of relay BRU9, the circuit may be traced 
through normally closed contact 503, Fig. 5, of 
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relay HRF, normally closed contacts of BRU8, 
BRUT, BRU6, BRU5, BRU4, BRU3, BRU2, BRU , 
BRU) and conductor 525, to ground at the nor 
mally closed contact 504 of relay HRF. Relays 
PTU and BRU9 operate in series. The operation 
of PTU connects battery 654, Fig. 6, through the 
normally closed contact 62 of relay TR, through 
the armature 655 and make contact of PTU, con 
ductor 656, armature and make contact 505 of 
blank row selector relay BRS, conductor 520, to 
the winding of relay AGAf4, Fig. 6, operating this 
relay. As before, relay AGA4 at its armature 
648 operates gang relay GA4, Fig. 5. 
The operation of gang relay GA4 connects the 

indicators in that row to the pulsing multiples 
502 and 525, so that the information in the in 
coming message can be stored on the indicators. 
Recording indicator units NPT, NPU, IT, IU, TT, 
TU, AT and AU of row 4 are thereby connected 
so as to be controlled by range relays A, T and I, 
and pulsing relays P, P2, P4 and P7, Fig. 2. The 
operation of relay GA4 also connects ground at 
52 over conductors it, 23 in cable 506 to contacts 
of the group of present position storage relays 
of of row 14, Fig. 7. The purpose of these relays 

is to control the selection of the particular roW 
of indicators in the display board where the fight 
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grounded battery 72. 

concerning which the information is currently 
being received is at present displayed. The pres 
ent position relays, seven in number, are of the 
mechanical-latching, electrical-reset type, and 
store in permutation code a two-digit number 
corresponding to the row number in the display 
board, Fig. 11, where the flight is posted. If, for 
example, the data recorded in row 4 of the record 
board was displayed in row 06 of the display 
board, the group of relays 70 would store the 
number 06 in permutation code. Upon operation 
of gang relay GA4, the contacts of the relays T0 
would be energized and through the permutation 
code stored in them would effect the selection of 
row 06 in the display board, and the indicator 
units in both boards would then be pulsed in par 
allel to display the information contained in the 
incoming message, as described in greater detail 
in our said prior application. While any suitable 
form of mechanical-latching or electrical-locking 
type of relay may be employed, various of which 
are known in the art, the mechanical-latching 
type preferably is employed, one of which types 
is disclosed in detail in our prior application. In 
such an arrangement, as seen in Fig. 7, Operating 
windings O of the relays are connected in mul 
tiple through a conductor 720 to a source of 

All the reset windings. R. 
are connected in series, by means of a conductor 
22, to the battery 12. When the operating 

winding of any of the relays is energized, it at 
tracts, its armature and closes a circuit through 
its make contacts 123 diagrammatically illus 
trated in the drawings, from certain conductors 

to 9 of cable 506, to certain conductors in cable 
25. As the relay armatures move towards their 
make contacts, each releases a pivotally mounted 
mechanical latch which drops down behind the 
armature and keeps it locked in circuit closing 
position until the reset winding B is energized. 
Energization of the reset winding attracts its 
armature and raises the latch, whereby the arma 
-ture returns to its open position, either under the 
influence of a spring or by gravity. 
The ground from 52, Fig. 5, is applied selec 

tively through the closed contacts of those present 
position relays, which are operated, and through 



2,391,469 
ring if of the distributor DRf, its armature 809 certain conductors of cable 725 to the windings 

of relays DGT and DGU of Fig. 10. The relays 
DGT and DGU operate in combination in ac 
cordance with the permutation codes stored on 
a present position storage relay and serve to 
Select and apply ground f O32 to one of ten leads 
O to 9 in cable 03 through the conventional 
pyramidal arrangement of armatures and con 
tacts associated with the relays DGT and DGU, 
to the winding of one of the display board gang 
relays DGA, Fig. 11, to battery, operating the gang 
relay. The indicator units of the record and dis 
play board will then be pulsed in parallel to dis 
play the information contained in the incoming 
neSSage, 

If the flight had not been previously posted, 
however, as in the present example, a blank row 
in the display board must also be selected before 
pulsing can begin. This blank row is selected 
through the operation of the blank row locator 
SWitch BRTS, Fig. 10. A terminal of bank fool 
of this switch is wired, through a cable 025, to 
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and make contact, Fig. 8, partially completed a 
path for operating the relay BRL. When brush 
B6 of distributor DR reached segment ft, bat 
tery 95 was extended over conductor 5 of cable 
08, through armature 809 and make contact 

of relay BRS, Fig. 8, to the winding of relay BRL 
which operates and locks to arrnature 80 and 
make contact of relay BRS. The operation of 
BRL removed battery supplied through its nor 
mally closed contact 8 f l and conductor 3 of cable 
82 to the winding of Switch BRLS, Fig. 10, 
thereby preventing it from stepping until the 
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the contact end of the identification tens indicator 
7, Fig. 11, in each row of the display board. A 

typical connection is shown from bank terminal 
4 which is connected, by means of cable 025, 

to the IT indicator in row f4. If the row is blank, 
the IT indicator will be in its blank position and 
its off normal contact of open. If anything 
is displayed in the row, the off normal contact of 
the IT indicator will be closed, thereby grounding 
the hunting bank 00 of terminal switch BRLS. 
This Switch, by means of a self-interrupting step 
ping circuit comprising its bank terminals and 
wiper 00, break contact and armature f O3 of 
a sequence start relay SST, interrupter spring 

82, winding of BRLS, lead 3 in cable 8 f2, arma 
ture and break contact 8 ft of relay BRL, Fig. 8, 
to battery, hunts for a blank row and normally 
rests on a blank row terminal. In order to cause 
BRLS to locate the lowest blank row in the dis 
play board, following a sequencing operation, the 
Switch is buzzed to its home position 0 during 
each Sequencing operation. This circuit is from 
ground through the off normal break contacts 
f32, the armature and make contact 03 of relay 
SST (which is operated during a sequencing op 
eration), through interrupter springs (OO2 and 
Winding of BRLS, over lead 3 in cable 82. to 
break contact and armature 8f of relay BRL, 
Fig. 8, to battery. The off normal contacts are 
opened when switch BRLS reaches its O position, 
by the lobe on a cam 033 which is driven by the 
Switch in Synchronism with its wiper arms. 

Since Several Fixes may be included in one bay 
of the display board, a blank row locator switch 
BRLS is provided for each Fix, although only 
One of these switches is illustrated in detail in 
Fig.10. On any one switch a group of rows which 
are assigned to a different Fix will be made per 
manently busy by ground strapping their corre 
Sponding terminals on the bank OO of such a 
Switch. Such terminals are permanently busy on 
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pulsing of the indicators is completed. When 
BRL operates, it closes through leads from banks 
(G3 to 008 on the blank row locator Switch 
BRLS to the contacts of the gang relays. These 
leads carry a permutation code representing the 
number of the blank display board row. If gang 
GAf4 is to be operated, for example, these leads 
are extended as conductors to 8 in cable 506 
to the Operated windings of the present position 
storage relays shown in Fig. 7, these relays being 
operated in permutation code combination in 
accordance with the setting of SWitch BRLS. 
Any previous setting was erased by the energiza 
tion of the reset coils R of these relays before 
relay BRL of Fig. 8 operated, the resetting circuit 
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being closed when relay BRS operated. Ground 
through normally closed contact 83 of BRL was 
extended through contact 84 of relay BRS, by 
means of conductor 9 in cables 815 and 596, and 
through the reset coils R of the present position 
storage relays, to battery. When relay BRL oper 
ated, this circuit was opened. 
When the present position storage relays oper 

ate, they close through ground on contacts 7 to 
23 of the gang relay in permutation code com 
binations, through cables 506 and 725, to the tens 
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and units display gang selection relays DGT , 2, 
4 and DGU , 2, 4, 7, Fig. 10. These relays oper 
ate to select the display board gang relay, the 
method of final selection being a straight decimal 
selection scheme. Assuming that relay DGA4 
in row 4 of Fig. 11 is to be operated, the DGTf 
relay, Fig. 10, is operated, the remaining DGT 
relays being unoperated. The operation of 
DGT through its armature and make contact, 
connects ground 1030 through the lower unoper 
ated armatures and contacts of relays DGT2 and 
DGT4, and through the winding of relay PTO, 
operating the latter relay. The armature of this 
'relay connects conductors to to 4 of cable 03, 
which conductors respectively are connected to 
the operating windings of DGA relays 0 to 4, 
and thus connect these to the pyramid of relays 
DGU , 2, 4 and 7. DGU4 relay has operated, 
thus applying ground 032 through the unoper 
ated armatures of relays DGU and DGU2, the 
lower operated armature and make contact of 
DGUA to energize conductor 4, thereby causing 

Such a Switch since they are assigned to another 
Fix and the corresponding rows are only available 
on another BRLS switch. The proper BRLS 
Switch is chosen to mark the conductors of cable 
82 through the operation of the Fix relay such 
as FX9 in Fig. 10. The BRLS switch illustrated 
is energized by relay FX9. When a message for 
Fix 9 is received, the FX9 relay is operated 
through the Fix pyramid contacts of Fig. 3 over 
cable 309. 

Referring again to the previous example, when 
relay BRS, Fig. 2, operated from segment T of 
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DGAf4 relay to operate and connect the indi 
cators. IT to AU of row, 4 in the display board 
to the pulsing multiple. - 
A blank row has now automatically been se 

lected for posting a new flight, and a gang relay 
in the record board belonging to the lowest num 
bered blank row has been operated. Also, a blank 
row in the display board has been selected and 
its position recorded in the selected row of the 
record board, and the display board gang relay 
of this row has been operated. We are now in 
a position to pulse the indicators in these selected 
rows, provided that no information in the incom 
ing message pertains to time, i. e., the range re 
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Corded in the incoming message is not time. (T). 
Tet us assume that the selected range was the 

, altitude (A) and that the code for this is and 2 
marking. When this code was received in the 
range relays Rito R5 of Fig.1, relays R and R2 
operated and conductor 2 in cable, 99 had ground 
24 applied thereto by the pyramidal selection, 

-and Altitude range relay A in Fig. 2 will be oper 
rated, 
-When relay BRS operated, as hereinbefore 

described, ground was supplied from an armature 
203 of relay BRS over conductor 3 of cable f O6, 
conductor 3, Fig. 1, of cable 9, to operate relay 
in Fig. 2. This relay locks up through conductor 

232 and armature 260 and break contact of relay fi 
REL, and cuts through at itSarnatures 233 and 
234 and make contacts the pulsing control leads 
:from the contacts of pulsing relays P, P2, P4 
and P which, when operated, connect through 
conductors to 8 in cable 22 from the first and 
Second digit identification pyramids PR2, Fig. 3, 
to insure that the flight identification contained 
in the message is posted. If relay BRS had not 
operated, thus indicating that the flight identifi 
cation number had been posted previously, it is 
would not have been necessary to operate relay I. 
In other words, when the flight identification has 
previously been posted, there is no pointin reoper 
ating the flight identification indicators, either 
in the record or display boards, and consequently 
the flight identification numbers of the message 
are employed only for locating the previously 
posted flight. If, however, the aviator or other 
person transmitting the message should inad 
vertently transmit an incorrect flight number, 3: 
which causes the blank row locator to post the 
message in a blank row, it is possible for him to 
correct the flight number thus posted, by trans 
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mitting a succeeding message in which the range . 
character I is inserted and the correct flight iden 
tification number is inserted in the data portion 
of the message, but instead of beginning the 
message With the correct flight identification 
number he will again begin the message with 
sthe incorrect flight number previously trans 
mitted, thereby to Select the row which had been 
assigned by the blank row locator. Since range 
relay I will operate under these circumstances, 
the correct flight number will go into the data, 
information storage relays, but instead of being 
applied to either the altitude or time storage 
indicators when the indicators are pulsed, the 
stored identification signals will be applied to 
the identification indicators. 
When brush B6 of distributor DR reaches 

segment 4 of ring , relay RLSB is operated, 
releasing relay BRS, Fig. 2, and the release of 
the latter relay releases at its armature 899 and 
break contact, Fig. 8, the relay BR. Segment 
4 of ring fl of DR? also closes a path over con 
ductor 20, armature 204 and break contact of 
Time range relay T, Fig. 2, and conductor 29 
for operating the start magnet SM2 of distributor 
DR2. 

Operation of distributor DR2 
The distributor generates pulses for pulsing in 

dicators in accordance with the information 
stored in the pyramids PR2 of the identification 
and data, relay groups of Figs. 3 and 4. The first 
operation accomplished by distributor DR2 as its 
brush arm B leaves its rest position is to apply 
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ground from ring 2 to segment 2 of ring , and 
thence over conductor 8 in cable 230 to the wind ing of the M relay, Fig. 11, to grounded battery, 75 
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and Moperates. "Through its innermost make 
::contact, a locking 'path for relay. M is maintained 
OVer conductor; 2 of cable 230 to the lower arma 
sture 260 and break contact of release relay RE, 
sto ground 234. The relay M is arranged to tie 
together the pulsing multiples of the various roWs 
in the display board. As referred to later under 
'Sequencing' it is desirable to utilize five sepa 
ratepulsing multiples, seen at the left hand por 
tion of Fig. 11, in the display board. However, for 
the purpose of posting a single flight, these mul 
tiples must be connected to the individual range 
relays A, T, and I and the pulsing relays P to 
P7 shown in Fig. 2. When relay M is operated, 
the corresponding leads of the pulsing multiples 
are tied together by means of the multiple con 
nections m. on the contacts of relay M. Relay M 
remains locked up until the REL relay is oper 
ated from segment 47 of distributor DR2. at the 
end of the cycle of the distributor. 
The brush B of DR2 next closes a circuit from 

segment, 4 of ring of DR2. It will be noted that 
the ten, even-numbered segments 4 to 22, inclu 
sive, are connected together and furnish an oper 
rating path for the pulsing relay Pl, Fig. 2. Each 
time that relay. PT operates, battery 248 through 
break contacts and armatures 235 and 236 of relay 
AG is supplied, through the armatures 23 and 
238 and associated make contacts of operated 
range relay A to leads 5 and 6 in pulsing mul 
tiple 525. Since relay I is operated, relay P also 
supplies battery 248 from armatures 260 and 26 
of relay AG, through armatures 233 and 234 of 
relay I to leads and 2 in pulsing multiple 525. 
The ten restoration pulses generated in passing 
over segments 4 to 22 on ring of distributor 
DR2 would have restored the Selected identifica 
tion and altitude indicators in the display board 
and record board to their blank positions if a. 
blank row had not been selected. During a re 
storation operation, each indicator as it reaches 
its blank position, has the restoration circuit to 
ground automatically opened by the indicator 
switch member such as Sin Fig. 6 and il) in Fig. 
11, thereby stopping the indicator in this position. 
In a blank row, it will be understood that the re 
storation circuit is open at the time the restora 
tion pulses were generated. 
When the brush arm of distributor DR2 reaches 

segment 24, ground from ring 2 is fed to the brush 
over conductor 250 to the Winding of relay AG 
and thence to grounded battery 248, causing AG 
to operate. The operation of AG removes the 
restoration pulsing battery 248 formerly supplied 
through its break contacts and armatures to the 
armatures of the pulsing relays P to P7, and also 
supplies ground through its lower outer armature 
25 and make contact over conductor 526, 
through contact 530 of relay GA14, Fig. 2, to the 
actuation ground feeder 6 in cable 506 for the 
indicators in row 4, Figs. 6 and 7, of the record 
board. The ground over conductor 526 is also 
extended through the Outer right hand contact of 
operated relay DGA4, Fig. 11, and the winding of 
relay AG 4 to grounded battery. Relay AG 4 
operates and connects ground through its con 
tacts to 6 to one end of the windings of the 
indicators IT to AU in row 4 of the display 
board. The indicators in the record and display 
boards are now in position to move from their 
blank positions when actuation or resetting pulses 
are sent over the pulsing multiple. 
As the brush arm B of distributor DR2 passes 

over segment 26 of ring , the pulse relay Pi is 
operated once, and When the brush arm passes 
over segments 28 and 30, which are strapped to 
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gether, the pulse relay P2 is operated twice. 
When the brush arm passes the seven even-num 
bered segments 32 to 44, inclusive, the pulse relay 
P7 is operated seven times, and when the brush 
arm passes over the four odd-numbered segments 
33 to 39, inclusive, the pulse relay P4 is operated 
four times. It Will be seen that the combination 
of one, two, four and seven pulses forms an ad 
ditive permutation code which enables any num 
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ber of pulses from one to ten to be produced in 10 
accordance with the circuits set up by the pyra 
mids PR2 of the first and second digit Identifica 
tion and Data storage relay groups in FigS. 3 and 
4. The pyramidal arrangement PR2 of armatures 
and contacts, which is embodied in each group 
of these relays, is such that the introduction of 
the five-unit permutation code into the windings 
of the relays of each group causes pulsing battery 
335, Fig. 3, to be applied to a combination of four 

The leads selectively are connected to 
armatures of relays P, P2, P4 and AG so that the 
number of resetting or actuation pulses trans 

outgoing leads in cable 22, there being one group 20 
of such leads for each of the four storage relay 
groups. 

mitted to the indicators will correspond to the 25 
data stored in the groups of storage relays. 
At the end of the pulsing cycle the brush of 

distributor DR2 reaches segment 35, thereby op 
erating relay RAGA which at its armature. 224 
and break contact removes locking battery 220, 30 
which was applied over conductor in cable 309, 
from the AGAt 4 relay, Fig. 6, releasing the latter 
relay. At its armature 202 and break contact, 
the deemergization of relay RAGA releases the 
locked-up pyramid relays Fit to F5, ITt to IT5, 35 
and the corresponding relays in the second digit 
identification, first digit data and second digit 
groups. When the brush of the distributor 
reaches segment 46, relay P in Fig. 3 is operated, 
over conductor f4), for the purpose of generating 40 
an extra pulse required in certain comparison 
operations hereinafter described under the head 
ing "Time comparison.' 
When the brush reaches segment 47, a circuit 

is closed from ground through the winding of 45 
the REL relay which operates, and releases at 
its lower arnature 260 and break contact, the 
locked-up AG and I relays. The released arma 
ture 226 and break contact of relay REL releases 
locked-up gang relay GA14, Fig. 5. Release of the 50 
gang relay deemergizes the contacts of the present 
position storage relays in row f4, Fig. 7, and in 
turn releases the DGT and DGU selection relays 
in Fig. 10, which relays release the display board 
gang relay DGA4. 55 
Time comparison and operation of distributor 

DR4 

In the example mentioned the incoming mes 

quently the operation of distributor DR was im 
mediately followed by the operation of distribu 
tor DR2. If the T (time) range relay of Fig. 2 
had been operated instead of the A (altitude) 

sage did not include the Time range, and conse- 60 

1. 
identification and data pyramids by means of 
their associated relays of Figs. 1 to 4. If the 
flight identification number is already posted on 
the record board, the blank row selection opera 
tion need not be invoked, but the operation of 
time comparison can also occur in posting a mes 
sage which must be assigned to a blank row. We 
-will, therefore, assume that the posting opera 
tion has reached a stage where a gang relay GA4 
in the record board and a corresponding gang 
relay DGA4 in the display board have operated. 
The brush B6 of distributor DR has contacted 
segment 4 of ring if, but the reception of the T 
range by relays R to R5, Fig. 1, has operated the 
T range relay, Fig. 2, and the circuit of segment 
f4 has been transferred from the start magnet 
of DR2 to the start magnet of DR4, Fig. 1. Dis 
tributor DR4 begins the time comparison cycle 
by connecting ground through segment 2 to con 
ductor in cable if f and also to conductor in 
cable G8. This causes operation of the com 
parator relay CMP, Fig. 4, over a circuit compris 
ing conductor of cable ill, and the relay locks 
through its innermost contacts over conductor 2 
of cable to the armature 30 and break con 
tact of relay RLSC, Fig. 1. It also operates relay 
PC, Fig. 9, which is connected in parallel with 
relay CMP over conductor of cable 108, and 
relay PC consequently locks to the grounded 
armature f30 and break contact of the RISC 
relay. 
The operation of relay PC, Fig. 9, connects, 

through its armatures and make contacts, the 
multiple cables 6 6 and 620 to the relays PTO to 
PTB and PUO to PUB, Fig. 9. The other end of 
cable 66 is multipled to bank 65 of the NPT 
storage indicator, Fig. 6, in each row of the record 
board, while cable 620 is multipled to bank 69, 
Fig. 6, of each NPU storage indicator, this con 
nection being required for later comparisons. 
The operation of relay CMP, Fig. 4, connects 
multiple cables 703 and 704 from banks 706 and 
77 of the TT and TU storage indicators, Fig. 7, 
to cables 405 and 406 connected to comparator 
relays NTTO to NTT5 and NTUO to NTU9, Fig. 4, 
which connection will be used to compare the 
present time stored on the indicators with the 
new time stored on the data relay pyramids. A 
comparison will be made to determine whether 
the new time is greater than, less than, or equal 
to the present time stored on the indicators in 
accordance with the principle of comparison 
hereinbefore described. 
The brush of distributor DR4 next connects 

ground to segment 3 and causes operation of the 
C. relay, Fig. 1. The C relay applies ground no 
mentarily to conductors 1, 2, 3 and 4 of cable 502, 
which through contacts of gang relay GAf4 ap 
plies ground to conductors 24, 25, 26 and 27 in 
cable 506, Fig. 5, thus grounding the wipers 623, 
69, 766 and 797 of storage indicators NPT, NPU, 
TT and TU, respectively. Grounding the wiper 
623 of the NPT indicator, Fig. 6, applies ground 
to conductor.0 in cable 624 for the setting shown range relay, the armature 204 and associated 65 

make contact of relay T would have transferred 
the circuit 20 of segment 4, ring it of distribu 
tor DR, from the start magnet SM2 of distribu 
tor DR2 to a conductor 20, and hence the start 
magnet SM4 of distributor DR4, Fig. 1, which dis- 0 
tributor controls any time comparisons. Let us 
assume that the message to be posted includes 
time as the data portion of the message. Dis 
tributor DR will function as usual to store the 
incoming message on the various range, Fix, 75 

in row 4, thus operating, through contacts of 
operated relay PC, the relay PTO, Fig. 9. 
Grounding the wiper 619 of the NPU storage 
indicator applies ground to conductor 9 in cable 
629 and through contacts of operated relay PC 
operates the PU9 relay, Fig. 9. Relays PTO and 
PU9 lock up over their upper armatures and make 
contacts and conductor 3 in cable f OB to a nor 
mally closed contact 32 of relay RLSC, Fig.1. 
Grounding the wiper 706 of the TT indicator in 
Fig. 7 connects ground over conductor f of cable 
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703 through closed contacts of operated relay 
CMP and cable 45 to the armature T of relay 
NTT in Fig. 4. Ground on wiper 701 of the TU 
storage indicator connects ground over conductor 
9 of cable 704, through closed contacts of relay 
CMP and cable 406 to the armature 9U of relay 
NTU9. 

Both the first and second data relay groups 
302 and 40 have pyramids like PR and PR2 in 
the first and second digit identification relay 
groups, except that the apex 395 of the pyramids 
PR in the first and second data groups respec 
tively are connected directly to ground 340, Fig. 
3, and 425, Fig. 4. Since the storage relays of 
the first and second relay groups are set in per 
mutation code combination in accordance with 
the data signals stored therein, this causes the 
:pyramid PR of each group to apply ground to 
one of the outgoing leads 0 to 5 in cable 38 and 
0 to 9 in cable 402. A blank lead B is not re 
quired in these relay pyramids, and when com 
parison is made for Time, the first digits data. 
group which stores the tens value of time re 
quires only five outgoing leads 0 to 5 from the 
pyramid PR. If it were desired to compare 
altitude or some other item of information in 
which all of the digits 0 to 9 were required, the 
number of leads from the first digit data, would 
correspond in number to the leads 0 to 9 of the 
Second digit data group. The operation of the 
pyramids PR of the first and second data relay 
groups 302 and 4 has resulted in applying 

: ground to one lead each in cables 38 and 402, 
representing the tens and units of time in the 
incoming message. 

Let us assume that the time in the incoming 
message is :19 and that this is the Same as the 
time stored in the record board, row 4. This 
will result in relays NTT and NTU9 being oper 
ated. Since time is a repeating function, a base 
time recorder switch BT, Fig. 4, is employed to 
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establish a base time in the manner hereinbefore . 
referred to. The Wiper of the BT switch is 
stepped at definite intervals of time, for example, 
each ten minutes, by a clock operated contact T, st 
Fig. 4. 
Since switch BT, Fig. 4, is stepped from a clock 

operated contact T, Fig. 4, its action is inde 
pendent of the other elements of the circuit. 
In order to prevent switch BT from stepping 
while the circuits through its bank contacts are 
in use, a locking circuit is provided for switch 
BT So that, if BT winding should be energized 
while the comparison circuits through its bank 
contacts are in use, the stepping of SWitch BT 
will be delayed until after the data comparisons 
have been completed. The circuit may be traced 
from battery on the winding of switch BT, Fig. 4, 
coil of switch BT, locking contacts 428 of switch 
BT, lead 4 in cable 230, armature and make con 
tact 27 of relay T, Fig. 2, to ground. 
In the present example the wiper of Switch 

BT is resting upon the terminal 4. This causes 
the operation of relay DTT4, which splits the 
chain circuit of relays NTTO to NTT5 and estab 
lishes relay NTT4 as the upper end of the time 
scale and relay NTT5 at the lower end in time 
comparison. In other words, the base time. (4) 
is lower than any other time, even new time 4 
in an incoming message. The circuit from TT 
bank 706, terminal f, Fig. 7, may be traced 
through conductor of cable 703, contacts of 
comparator relay CMP, conductor IP in cable 
405, to the operated armature f of relay NTT, 
and thence through the winding of the ET (equal 
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tens) relay. A corresponding path is established 
from TU indicator bank 707, through conductor 
9 in cable 704, contact 9 of relay CMP, conductor 
9 U of cable 406, to the operated armature 9 U of 
cable NTU9, armature 410 and make contact of 
operated relay ET, and thence through conductor 
6 in cable i? to the winding of release relay 
REL, Fig. 2, causing the latter relay to operate. 
The operation of REL opens the locking circuit 
for the storage relays, thereby releasing them, 
and also releases relay AGA, Fig. 6, and the gang 
relay GA44, Fig. 5. Release of the storage relays 
releases the range relay T. Release of relay 
GA4 releases the DGT and DGU relays, Fig. 10, 
thereby releasing the display board gang relay 
DGA4. The distributor DR4 comes to rest with 
out starting distributor DR2. 

If the present time recorded on the TT and 
TU indicators was not equal to the new time 
contained in the incoming message, the compari 
Son operation. Would continue. ASSunie, as be 
fore, that time :19 is the present time, but that 
the new time stored by the data relays is :17. 
The circuit from bank 06 of the TT indicator is 
the same as before, since the tens digit is the 
same as for the equal time comparison above 
referred to, and relay ET operates. In the units 
comparison a different circuit is set up, compris 
ing conductor 9 in cable 704, contacts of com 
parator relay CMP, armature 9U of relay NTU9, 
through series contacts on relay NTUT. No com 
plete circuit is found, which indicates that the 
present time is greater than the new time. 

If the reverse condition existed as, for exam 
ple, time :17 recorded in row 4 of the record 
board and time :19 stored in the data relays, the 
circuit would have been through conductor 7 of 
cable 704, contacts of relay CMP, armature TU 
of relay NTUT, series contacts on relays NTUT, 
NTU8, inner make contact of operated relay 
NTU9, inner make contact of relay ET, conduc 
tor 42, and winding of relay ITNT, Fig. 4. 
Through conductor 5 in cable if the circuit is 
also extended through the winding of relays 
PUE and CRP, Fig. 2, to the winding of relay 
GTP, Fig. 8. The operation of these relays indi 
cates that the new time is greater than present 
posted time, and their operation generally re 
verses or shifts groups of leads by one step to 
effect the opposite type of comparison from that 
required when the new time is less than the pres 
ent posted time. To simplify the description, one 
type of unequal comparison will be explained, 
that is, the condition where new time :17 is less 
than present time :19. 
Referring back to the distributor DR4, the com 

parison just described determined whether the 
new time was equal, greater than, or less than the 
present posted time and also recorded in the 
PTO and PU9 relays the present position number 
of row 4. The next step of the brush of dis 
tributor DR4 grounds segment 4 and conductor 
4 of cable fo8, thereby operating relay PM, Fig. 
9, which relay locks through its innermost arma 
ture and make contact, and conductor 2 in cable 
f08 to the grounded armature 30 and break con 
tact of relay RLSC, Fig. 1. This operation trans 
fers the multiple leads of cables 624 and 620 
from the PT and PU. arnatures and contacts for 
further comparison. In addition, the operation 
of relay PM applied ground 90, through its outer 
armature and make contact, to conductor 9, 
thereby operating relay TR, Fig. 6, in each row 
of the record board. The operation of the TR 
relay transfers the TC, UC, PTU and PTC relay 
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circuits, Fig. 6, from the positions used for row 
Selection. 
We are now ready to mark all roWs with time 

greater than new time (f7) and position numbers 
less than the position number of the selected 
row. It will be recalled that the position number 
of row 4 is 09, which is stored on the NPT and 

5. 

NPU indicators, the marking operation being re 
ferred to hereinbefore under "Position number 
ing.' The brush of distributor DR4 next applies 
ground to Segment 5, which through conductor 
4 of Cable causes the operation of marking 

I () 

relay MK, Fig. 4. The operation of relay MK 
applies ground through its upper make contact 
and armature T, to armature of operated relay 
NTT, which grounds conductor f in cable 708. 
Any row With the tens digit of time 1 (Stored 
on indicator TT) will have its TC relay operated. 
The circuit may be traced from ground on con 
ductor in cable 708 as described above, through 
bank contact and wiper 709 of indicator TT, 
Fig. 7, lead T28, armature and make contact 643 
of operated relay TR, Fig. 6, winding of relay TC, 
armature and make contact 64 of operated relay 
TR, to battery 6 ff. This includes any rows bear 
ing posted times greater than :17 as, for example, 
18 and 19. Relay MK applies ground from its 
contact 5, Switch terminal 4, normal contact of 
relay LTNT, conductor 4 in cable 404, and thence 
through the chain circuit contacts of relays 
NTT4, BTT3, NTT3, BTT2, NTT2 and BTT to 
open contact at operated relay NTTI. The chain 
circuit is opened in the opposite direction by 
the operated relay BTT4. This results in 
grounding conductors 4T, 3T and 2T in cable T03, 
the only tens digits greater than 1. Rows with 
the tens digit of time corresponding to 2, 3 or 
4. Will have their UC relays operated if their FC 
relays have been previously operated during row 
selection. Operation of the UC relay immedi. 
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battery. 654, thereby operating their PTC relays, 
No rows will have new positions tens indicators 
in the B (blank) position because the cycle of 
base position numbers is chosen at least one tens 
digit longer than the number of new position 
numbers needed, i. e., the number of rows. In 
the illustrative embodiment the number of rows 
shown is fifteen, while the base position switch 
representing only the tens digit of base position 
includes eleven steps 0-B. If the units of the 
base position Were counted on a non-decimal 
eleven-step cycle, the total number of base posi 
tions, represented would be 11x11, or 121 base 
positions. Therefore, with a base position of, for 
example, -3 (- representing blank), the fifteen 
roWs Would be encompassed by the range of posi 
tions 03-6, inclusive, in a non-decimal system 
and no NPT indicators would be in the B posi 
tion. Consequently, energizing the B, or blank, 
equals lead in addition to the O equals lead will 
produce no false operation of a PTC relay. The 
grounded armature 2 and associated make con 
tact of relay MK, Fig. 4, applies ground to con 
ductor 2 in cable 420 and thence to bank 820 
of Switch BP, Fig. 8, contact 0 of the bank, in 
nermost armature and break contact of relay 
GTP, and conductor O in cable 82. In Fig. 9, 
conductor 0 of cable 82 finds an open circuit 
at locked-up relays PTO and PTB, which indi 
cates that there are no tens digits of present 
positions which are less than 0 with B as a base 
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ately indicates a time greater than the time :17. . 

If, however, only relay TC operated, a further 
comparison with the units digit must be made. 
This is accomplished by the MK relay, Fig. 4, 
applying ground from armature and make con 
tact 6, upper armature 44 and break contact 
of relayLTNT, the chain contacts of relays NTU9 
and NTU8 to open circuit at operated relay NTUT. 
This grounds conductors 8U and 9U of cable 406, 
and conductors 8 and 9 of cable 704. Any rows 
with units digits of time 8 or 9 will have their 
UC relays operated, provided relay TC has been 
operated by the times comparison; the circuit 
Comprises bank 707, armature 630 and make con 
tact of relay TR, Fig. 6, armature 644 and make 
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contact of relay TC, armature 631 and make 
COntact of relay TR, armature 609 and make con 
tact of TR, and the winding of relay UC. In 
this manner the rows with time greater than :17 
have their UC relays operated. 
At the same time, rows with position numbers 

lower than 09 are being selected as follows. The 
Switch bank 83 of base position switch BP, Fig. 
8, has operated relay PTB, Fig. 9, while relay PTO 
Was operated and locked by the operation of relay 
C previously described. Relay MK at its arma 
ture and make contact applies ground over 
conductor of cable 420, through “equals' con 
tacts of operated relays PTO and PTB, Fig. 9, 
and make contacts of relay PC, to the O and B 
leads in cable 6 6. - - 

All rows with new position tens (NPT) on O 
Will have circuits completed through their banks 
65, conductor 650, winding of relay PTC, and 
armature 62 and break contact of relay TR to 
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position. 
In rows where the position tens comparator re 

lay PTC, Fig. 6, has been operated, indicating 
equality in the tens digit, an additional compari 
son must be made in the units position to mark 
rows which are lower than 09. This marking 
operation originates at the grounded armature 3 
and make contact of relay MK, Fig. 4, and is 
applied to conductor 3 of cable 420, through the 
outermost armature and break contact of relay 
GTF, Fig. 8, and conductor 840 to the chain cir 
cuit starting on relay FUB, Fig. 9, and tinence 
through chain contacts of PUB to open chain 
contacts on operated relay PU9. Conductor B in 
cable 903 is thus energized, the circuit continuing 
through armatures and make contacts of relays 
PM and PC to conductor B in cable 620. In those 
OWS, Where the NPU storage indicator rests on 
terminal bank Band where relays EPTC and UC 
have operated, a circuit Will be established from 
bank 619 of indicator NPU, make contact and 
armature 6 ft of operated relay 'L', armature 62 
and make contact of operated relay Pl'C, make 
contact t53) and armature of relay 'L'R, make con 
tact and armature 632 of relay 'R, make contact 
and armature 642 of relay UC, and conductor 660, 
to the operated winding of an R. relay, such as 
R4 in Fig. 5, and thence to battery. 
In each case the operation of the R relay, such 

as R4, indicated those rows within the correct 
Fix whose time was greater-than the new time 
in the incoming message and whose position num 
ber was less than that of the selected row. It 
Will be recalled that, the time stored in row 4 
was greater than the new time in the incoming 
nessage, and therefore the time in row 4 is to 
be lowered and consequently its position number 
will be subject to downward revision. The posi 
tion numbers of the rows marked by the operation 
of relay MK of Fig. 4 will each be increased by 1. 
in order to free a position number for row.f4. 
The operation of the R. relay, corresponding to 
R4, prepares a circuit for advancing the NPT 
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and NPU indicators in these rows. in a manner 
hereinafter described. 
The next position of the brush of distributor 

DR4 applies ground to segment 6 and operates 
a release comparison relay RLSC, Fig. 1. This 
relay Operates and removes locking ground, at its 
break contact and armature 33, from conductor 
3 of cable 08, and hence from the PT and PU 
relays of Fig. 9, releasing them. At its break 
contact and armature 30, the relay, RLSC re 
moves locking ground from conductor. 2 in cables 
08 and , thereby releasing relay PM, Fig. 9, 
and relay CMP, Fig. 4. When relay FM releases, it 
disconnects ground 90 from conductor 9 and 
releases relay TR of Fig. 6. When comparator 
relay CMP, Fig. 4, releases, relay PC, Fig. 9, which 
is connected in multiple with it, also releases. 
This disconnects the various time and position 
multiples from the comparison relays of Figs. 4 
and 9. Relay PC, Fig. 9, in releasing reconnects 
multiples 66. and 620 to the BRU and BRT re 
lays, Figs. 5 and 8. These relays will now be 
used to determine the position number to be 
assigned to row 4. This number is evidently 
the lowest number of any row. marked by the 
operation of relay MK and whose R relay, such 
as R4, is now operated. The operated.R. relays 
lock, through their inner armatures and make 
contacts, over conductor in cable 535, to the 
Outer grounded armature- and break contact of 
relay RLSM, Fig. 1. 
The next step of the distributor brush DR4 

operates relay BTF from segment T. Operation 
of this relay connects battery through its outer 
arnature and make contact, and conductor. 2 in 
cable 535, through an armature 536 and make 
contact of each operated R, relay corresponding 
to Rf4 in Fig. 5, and thence over conductor. 522 
and through the winding of relay PTC, conductor 
650, bank - 615, armatures and break contacts of 
relay PC, Fig. 9, to the windings of the BRT re 
lays, Fig. 8. As described under “Blank row selec 
tion,' only the lowest BRT. relay can operate, 
and consequently only... those PTC relays, Fig. 6, 
in rows with the lowest tens digit will operate: 
The operation of PTC, Fig. 6, extends battery-67 
through the winding of switch PTU, the wiper 
and bank 69, Operated armatures-and-make con 
tacts of relay. PC to the BRU relays, Fig. 5. As 
before, only the lowest BRU relay can operate, 
and thus a BRT and a BRU relay, are operated 
to record the number of the lowest-row where an 
R relay is operated. Each BRT and BRU relay 
is equipped with additional armatures and con 
tacts arranged in an additive permutation code. 
When the BRT and BRU relays operate, battery 
f60 is supplied to a combination of leads in cable 
507 which causes operation of corresponding NPT 
and NPU relays in Fig. 2, through a circuit com 
prising armature 6 and make contact of oper 
ated relay BTF, lead 6 in cable fo8, through the 
permutation code make contacts of the operated 
one of the BRU and BRT relays, Figs. 5 and 8, 
and two of the leads in cable 507 to the windings 
of the corresponding NPT and NPU relays, Fig. 2, 
to ground. These NPT and NPU relays lock up 
in the same manner as the other pyramid relays, 
and during the pulsing cycle will control the 
number of pulses to be sent to the NPT and NPU 
indicators in row. 4. It will be noted that the 
chain circuits of the BRT and BRU relays are 
through armatures and contacts of the HRF re 
lay, Fig. 8. When relay. HRF is operated, the 
highest row will be selected. 
When the brush of distributor DR4 reaches 
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Segment 8, ground is applied through conductor 
fe to an extra pulse relay P, Fig. 3, to grounded 

3attery 328, causing this relay to operate. The 
Operation of P. cioses a pulsing circuit to every 
roW. in the record board, but, only in those rows. 
in Which a relay R (corresponding to relay Rt 4). 
is operated will the path be completed. This path 
is from the battery, 328, armatures and make 
ContactS. of relay P, cable 330, arnature 542 and 
break, contact, Fig. 5, of relay CRP, make contact 
and armature 538, of operated relay, R, conductor. 
54; and wiinding of the NPU storage indicator to 
ground at the commutator contact s of NPU. 
When NPU reaches its blank position, its switch. 
ing contacts rests on the actuating side, i.e., the 
upper contact as viewed in the figure, and the 
pulsing circuit is completed through the upper 
Cutier break contact and armature of relay, AGAt 4. 
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and thence. through the winding of NPT. In this 
Way a carry-over operation is secured between 
the two. indicators, and both NPT and NPU. Will 
be advanced one step. The pulsing circuit from 
relay. P was through the armature, 4 and break 
contact of unoperated relay CRP, with the R 
relay operated. The position numbers of all roWs 
Inarked by the operation of MK have now been 
raised to permit row.f4 to be inserted below the 
raised rows, when the display board is rewritten. 
On the other hand, if the original comparison 

had indicated that the new time was greater than 
the present time, relay CRP would have been op 
erated and the pulsing path would have been 
through its armature 542 and make contact, and 
break contact and armature 538 of unoperated 
relay. R. In other words, all rows except those 
anarked by the Operation of relay. MK Would have 
been advanced. 
The brush of distributor. DR4 next applies 

ground to segment 9, thus, operating relay RISM, 
which at its outer armature 42 and break con 
tact and conductor in cable 535 releases the 
locked-up R relays. Also, at its inner armature 
43 and break contact, the operation of RLSM 
disconnects ground from conductor. 44 and re 
leases. highest row finder relay HRF of Fig. 8, in 
the event that this relay had been operated to 
select the highest, rather than the lowest, num 
bered R relay. 
The brush of distributor. DR4. next applies 

ground to Segment O. and thence to conductor 
46, which through armature 250 and make con 

tact of relay. P, Fig. 2, and conductor 209 operates 
Start magnet SM2 of distributor DR2. The oper 
ation of pulsing the indicators. in the selected row 
4 by distributor DR2 has been described herein 

before, but in addition the new position indicators 
NPT and NPU are reset under control of relays 
NPU, and NPT of Fig. 2. Also, within the selected 
rOW the auxiliary gang relay. AGA has been oper 
a ted over a circuit hereinbefore described. The 
AGA relay opens; the carry-over circuits between 
indicators NPT and NPU and connects them in 
the same manner as the other indicators. in the 
row So that they may be blanked out and reset. 

If the time in the incoming message (new time) 
had been greater than... the present time in the 
Selected row, relay. PUE (position units extra) 
would have been operated by the comparison cir 
cuits of Fig. 4, over lead 5 in cable. to the 
Winding of PUE to ground. The position units 
indicator would then have been advanced one step 
above the number of the highest row marked by 
the operation of relay. MK, the reason for which 
is explained below. It will be recalled that near 
the end of the pulsing cycle of distributor DR2, 
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relay RAGA was operated from segment 45 to 
release the AGA relay, such as AGA4 in Fig. 6. 
Following the release of relay AGA, the distributor 
brush next contacted segment 46, operating the 
P relay to generate an extra pulse, the path for 
which is through conductor 337, break contact 
262 on relay CRP, conductor 263, make contact 
and armature 234 on relay PUE (if operated), 
conductor in cable 265, armature 265 and make 
contact of operated relay T, conductor 6 in cable 
502, contacts of the operated GA relay, conductor 
540, and the winding of NPU to ground, to pulse 
the position units indicator NPU in the Selected 
row one extra pulse. If the NPU indicator is in 
its blank position, both NPU and NPT would have 
been advanced by the carry-over circuit above 
referred to. Following the operation of relay P, 
the distributor brush reaches segment 47, operat 
ing the REL relay which, as before, releases the 
locked-up storage relays and the gang relay. 

Referring back to the need for the extra pulse 
from relay P, if the new time had been greater 
than the present time in the selected row, the 
position number of the selected row would have 
to be raised. All roWs with time less than the new 
time, and position numbers greater than that of 
the selected row, would have their R relays oper 
ated by the operation of relay MK. These rows 
would have to have their position numbers low 
ered to free a position for the Selected row. Since 
the numbers cannot actually be lowered, the posi 
tion numbers of all other rows would be raised. 
However, when the position number of the highest 
marked row is recorded on the BRT and BRU 
relays, this number will be one lower than actually 
should be assigned to the selected row. It is, 
therefore, necessary to add 1 to this number after 
pulsing the NPT and NPU relays. In order that 
the carry-over circuits can function, the AGA 
relay is released before generating the extra pulse 
by the P relay. n 

Sequencing 

In our aforesaid patent, a keyset is provided in 
order that the operator may cause to be displayed 
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Whenever the control personnel desires to have 
the flights posted on the display board of Fig. 11 
reWritten in accordance with changed informa 
tion received on the record board so that the items 
On the display board will be arranged in desired 
Order, for example, chronological order, this may 
be effected by depressing a sequencing button 
SEQ, Fig. 10, to secure access to the line equip 
ment by means of the operation of the keyset se 
lecting relay KS and its associated circuits, in the 
manner described in detail in our aforesaid ap 
plication. The push button SEQ preferably is of 
the mechanical locking type, as indicated by the 
slidable locking bar. 840, and the key preferably 
is held depressed by the locking bar until it is 
released by a key release magnet KR, which, when 
energized by an armature and make contact of 
relay REL, Fig. 2, over conductor 34t in cable f l 9, 
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in predetermined positions on the record board 
and display board the identification numbers rela 
tive to the various flights concerning which infor 
mation is to be transmitted so that, upon the re 
ception of incoming signals relating thereto, the 
data, will be posted in the previously assigned rows 
in the record and display boards. In accordance 
With the present invention this keySet operation. 
is not necessary, since an incoming message re 
lating to an item not previously posted will auto 
matically be directed to an available blank row 
of indicators. Also, in our aforesaid patent, it was 
necessary for the operator manually to control by 
the keyset the settings of the “New position' stor 
age indicators, whereas in accordance with the in 
stant invention the new position storage indi 
cators are automatically set by the comparison. 
circuit, in accordance with Time or other data 
contained in the messages. In the present dis 
closure, if an operator desires to initially post a 
proposed flight plan in regard to any particular 
flight, this may readily be done by perforating a 
tape with such information and passing the tape 
through one of the tape transmitters Contained 
in the line equipment of Fig. 1, and the blank row 
locator equipment will function to post such in 
formation in an available blank row of indicators. 
However, a keyboard may be used to accomplish 
this, if desired, in the manner of our aforesaid 
patent. 
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moves the locking bar and releases the key. 
The circuit equipment for effecting sequencing 

of the indicator units in the display board is de 
scribed in detail in our aforesaid patent. To sim 
plify the present disclosure, this equipment is 
diagrammatically indicated by the rectangle bear 
ing the legend. “Sequencing equipment,' shown 
in Fig. 11, except that there are disclosed herein 
additional circuit arrangements and elements 
correlating the sequencing operation with the 
blank row locator and comparator of the instant 
disclosure. In the record board ground is applied 
to the wipers of the upper contact banks on the 
storage indicator units IT, IU, TT, TU, AT and 
AU by the operation of a GS relay, such as GS4 
in Fig. 7, which transfers the settings of the in 
dicators to translating and storing relay groups 
in the sequencing equipment in the manner of 
our aforesaid patent, this equipment also includ 
ing a sequence control distributor and associated 
translating, switching and pulsing circuits for 
posting the display board. The operation of se 
quencing the circuits shown in the instant case is 
the same with the exception of the order of selec 
tion of new position digits, which is described 
below. In our aforesaid patent, in Order to dis 
play the flight information in a desired sequence, 
the keyset operator by means of the local keySet 
reset the “New position' storage indicators NPT 
and NPU of the associated row in the record 
board, and upon operation of the SEQ key the 
sequencing circuit then functioned to rearrange 
the flights on the display board in the desired 
order. By means of the data comparison feature 
in the instant disclosure, the new position indi 
cators are automatically set to the proper posi 
tion. 
The general operation of the Base Position 

scheme, which allows any number to be assigned 
as the lowest numbered row in the board, has 
hereinbefore been described. Rotary switches 
BPU and BP of Fig. 8 are used to record the exist 
ing base position, which in turn establishes the 
existing new position number for the lowest row 
of the display board. It will, therefore, be appar 
ent that in sequencing with the time comparison 
feature of the present disclosure, it is necessary 
to determine the starting point with reference to 
the base position, that is, in place of the fixed 
initial selection of new position number 00 as in 
our aforesaid application, a variable starting point 
is introduced which is always determined by the 
position of the base position switches at the time 
the sequencing operation is initiated. Because 
of this, the sequence collection switch SCS and 
associated relays RC and RP in our aforesaid 
patent are replaced by equipment shown in Fig. 12 
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of the instant disclosure. The cables 465,406 and 
705. Which terminate in the sequence collection. 
switch circuit of our aforesaid patent terminate. 
in the instant disclosure in the equipment Qf Fig. 
12: therein, the operation of which is explained. 
below. 
Description of circuit for linking base position. 

with sequencing circuit. 
As explained previously, the new position fath 

ber-associated with the lowest row of the display 
board is dependent on the existing base position 
and will be ten steps in advance of that position. 
Thus, with the base position switches BP and BRU 
of Fig. 8 set to the B2 position shown in the draw 
ings, the established lowest row or starting-point 
for the sequencing circuit would have its new po 
sition indicators set to the 02 position. 
When the key SEQ is depressed, the sequence: 

start relay SST, Fig. 10, operates over a circuit 
from battery 1035 through conductor 1942 and 
closed contacts (43 of the keyset relay KS, to 
the left hand make contacts of the Sequencing 
push button SEQ to ground. The armatures and 
contacts of 9, 1920 and 103 of relay SST, shown 
in Fig. 10, are in addition to other armatures and 
contacts of this relay disclosed in our aforesaid 
patent, which relay is embodied in the Sequenc 
ing equipment diagrammatically depicted in Fig. 
11 of the present disclosure. The added arma 
tures, and contacts of SST are required due to 
the automatic data comparison and blank r9W 
locating features disclosed herein. Relay SSi, 
at its armature 020 and make contact, applies 
ground over conductors 20? and 2 to wiper 
832 of switch BP, Fig. 8. The same SST contact 
also furnishes ground over lead 2 through the 
armature 206 and break contact of cut-off tens 
relay COT, Fig. 12, through interrupter contact 
20 of rotary sequence control tens switch. SCT 
and the operating coil of this switch to grounded 
battery. Switch. SCT is stepped through Self-in 
terrupted pulses from the battery at its coil over 
the circuit just described until the stepping cir 
cuit is opened at contact 206 of relay COT. 
wiper 202 of switch. SCT contacts bank contact 
0, a circuit is completed over conductor in cable 
834, through bank contact and wiper 832 of 
switch. BP, Fig. 8, which has been grounded by 
the armature and contact 2 of sequence start 
relay SST, causing relay COT to operate and lock 
over its armature f 205 and make contact, to 
ground from relay SST. Thus, the operation of 
relay COT has stopped SWitch SCT at the cor 
rect tens digit for the lowest numbered row as 
determined by rotary switch BP of Fig. 8. In a 
similar manner, the wiper arms 24 and 215 of 
switch. SCU, Fig. 12, are positioned under control 
of base position units switch BPU of Fig. 8, to 
bank contact. 2, which is the correct units digit 
of the lowest new position number with the ex 
isting base position B2. 
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6): 

Position sequence control relays PSCG to PSCA, 
Fig. 12, have been connected to operate from 

65." leads 0 to 4 of cable 765 which, in the sequencing 
equipment diagrammatically indicated in Fig, 11, 
and as disclosed in our aforesaid patent, origi 
nate from segments of a ring of the distributor 
which pulses the display board, these conductors 
being connected to ground successively by the op 
eration of the distributor and serving to suc 
cessively select the five lowest numbered GS re 
lays during the sequencing operation cycle. As 
hereinbefore stated, to enable sequencing circuits 
to function with the time comparison feature of 5 
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the present disclosure, the sequence collection 
switch. SCS and associated relays RR and RS of 
our aforesaid patent have been replaced by the 
elements shown in Fig. 2 of the present, dis 
closure, the remainder of the sequencing elements 
as disclosed in Our aforesaid patent remaining the 
Sale. 
Conductor O in cable 795, Figs, 11 and 12, is 

connected to ground, as disclosed in detail in our 
aforesaid patent, by the action of a distributor 
in the sequencing equipment indicated in Fig.11. 
The added relay. PSCO, Fig. 12, is operated. The 
grounded armature 23, and make contact of 
relay PSCO supplies ground over conductor 263. 
to the wiper 24 of a rotary switch SCU through 
bank terminal contact 2 to the conductor 2 in 
cable 405, and thence to the sequencing equip 
ment: A wiper 20 of rotary. Switch SCT supplies 
ground OVer bank contact and Conductor of 
Cable 406. to the sequencing equipment. Thus, 
tens 0 and units 2 new position number is chosen 
as the lowest numbered roW of the display board. 
The Sequencing circuit operation from energized 
conductors in cables 405 and 406 is in accordance 
With that described in our aforesaid patent. 
Operation relay. PSCO, through its armature 
22 and make contact and conductor 298, has 
Connected ground to the coil of rotary switch 
SCU, which is thereby energized from battery 
Connected to its operating winding. Switch SCU 
is, therefore, prepared to advance one step when 
the operating coil of the switch is deenergized by 
the release of relay. PSCO, since conductor O in 
cable 705 has ground removed therefrom by the 
Sequencing distributor in the sequencing equip 
ment. Thus, as relay PSC? operates over con 
ductor of cable B5, following the release of relay 
PSCO, Switch SCU has been stepped to bank 
position 3 and the second lowest row of the dis 
play board is selectively associated with the new 
position number 03. This action continues with 
successive operation of relays PSC to PSC5, ad 
vancing the switch SCU and selecting new posi 
tion, numbers 04 to, CB in order. As switch SCU 
is Stepped to the B position, off-normal contact 
204 is closed by the lobe of a rotary cam driven 
by the:SWitch in Synchronism with the wiper arm. 
25. The following operation of any PSC relay. 

Will advance switch SCT one step, which circuit 
may be traced from ground on make contact 214. 
of relay PSCO over conductor 209 through can 
contacts 204, which are closed when the cam 
is in the B position, and thence to the winding 
of SWitch SCT. Thus, a carry-over pulse is ap 
plied to the sequence control tens switch SCT 
as the sequence control units switch SCU is 
stepped from its B position. At the conclusion 
of the display board sequencing operation, but 
ton SEQ is released by the operation of relay KR 
from lead-34 in cable 27, this lead being ground 
ed through a display gang selection switch in 
the sequencing equipment of Fig. 11. Release of 
button SEQ in turn releases the sequence start 
relay SST, Fig. 10, removing ground from con 
ductors 20 and 20?, whereupon the locked up 
relays COT and COU, Fig. 12, are released an 
the circuit restored to normal. - - - - - -- . . 

Various. modifications of the circuit arrange 
ments and apparatus shown, and the various 
equivalents or substitutes for the devices illus 
trated, will readily occur to those versed in the 
art Without departing from the spirit and Scope 
9f the present invention. The disclosure, there fore, is for the purpose of illustrating the pin 
ciples of the invention which is not to be regarded 
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as limited except as indicated by the scope of the 
appended claims. . . 
What is claimed is: 
l. A System for posting information regarding 

a plurality of items, comprising posting board ap 
paratus embodying a plurality of groups of elec 
tro-responsive signal storage devices, assignable 
to different ones of said items, and actuatable to 
different settings for storing data in regard there 
to, a source of incoming messages comprising item 
designation and data signals, means responsive 
to said signals for automatically comparing the 
incoming data with certain data currently stored 
in said groups of storage devices, and means con 
trolled by said comparing means for determining 
the serial order in Which the items should be 
displayed in accordance with the relative values 
represented by the compared data. 

2. A system for posting information regarding 
a plurality of items, comprising posting board 
apparatus embodying a plurality of groups of 
electro-responsive signal storage devices, assign 
able to different ones of said items, and actuatable 
to different settings for storing data in regard 
thereto, new position posting devices respectively : 
associated with said groups of signal storage de 
vices and actuatable selectively to display different 
indicia, a source of incoming messages compris 
ing item designation and data signals, means re 
Sponsive to said Signals for automatically com 
paring the incoming data with certain data cur 
rently stored in said groups of signal storage de 
vices, and means controlled by said comparing 
means for actuating certain of said new position 
posting devices to cause them to display indicia 
representative of the serial order in which the 
items should be displayed in accordance with the 
relative values represented by the compared data. 

3. A system for posting information regarding 
a plurality of items, comprising posting board 
apparatus embodying a plurality of groups of 
electro-responsive signal storage devices, assign 
able to different ones of said items, and actuatable 
to different settings for storing data in regard 
thereto, new position signal storage devices re 
spectively associated with said groups of storage 
devices and actuatable to different Settings to es 
tablish different electrical circuit conditions, a 
source of incoming messages comprising item des 
ignation and data signals, means responsive to 
said signals for automatically comparing the in 
coming data with certain data currently stored 
in said groups of storage devices, means con 
trolled by said comparing means for actuating 
certain of said new position storage devices to 
cause them to establish electrical circuit condi 
tions representative of the serial order in which 
the items should be displayed in accordance with 
the relative values represented by the compared 
data. - - 

4. A system for posting information regarding 
a plurality of items, comprising posting board ap 
paratus embodying a plurality of groups of elec 
tro-responsive storage indicators, assignable to 
different ones of said items, and rotatable to dif ferent settings for storing signals and displaying 
data in regard thereto, each of the groups in 
cluding at least one of said indicators for storing 
and displaying an item posting position number, 
a source of incoming messages comprising item 
designation and data signals, means including re 
lay circuits responsive to said signals for autc 
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matically comparing the incoming data with cer 
tain data currently stored in said groups of in 75 
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dicators, and means controlled by said comparing 
means for rotating certain of said position num 
ber indicators to cause them to store signals and 
display numbers representative of the serial order 
in which the items should be displayed in accord 
ance with the relative values represented by the 
compared data. 

5. A system for posting information regarding 
a plurality of items, comprising posting board ap 
paratus embodying a plurality of groups of elec 
tro-responsive signal storage devices assignable 
to different ones of said items and actuatable to 
different settings for storing data in regard there 
to, a source of incoming messages comprising 
item designation and time data signals, means 
responsive to said signals for automatically con 
paring the incoming time data with the time data 
currently stored in said groups of storage devices, 
and means controlled by said comparing means 
for determining the positions in which the items 
should be displayed to produce a chronological 
order in accordance with the relative values rep 
resented by the compared time data. 

6. A system for posting information regarding 
a plurality of items, comprising posting board 
apparatus embodying a plurality of groups of 
electro-responsive signal storage devices, assign 
able to different ones of said items, and actuat 
able to different settings for storing the designa 
tions of the items and data in regard thereto, a 
source of incoming messages comprising item 
designation and data signals, means responsive 
to said signals for automatically comparing the 
incoming item designation and data. With the 
item designations and certain data currently 
stored in said groups of storage devices, and 
means controlled by said comparing means for 
determining the relative positions in which the 
items should be displayed in accordance with the 
item designations and the relative values repre 
sented by the compared data. 

7. A system for posting information regard 
ing the movements of aircraft, comprising post 
ing board apparatus embodying a plurality of 
groups of electro-responsive signal storage de 
vices, assignable to different ones of Said air 
craft, and actuatable to different settings for 
storing the aircraft identification indicia, and 
data in regard thereto, a source of incoming 
fight messages comprising aircraft identification 
and data signals, means responsive to Said sig 
nals for automatically comparing the incoming 
aircraft identification and data signals with the 
identification indicia and certain data currently 
stored in said groups of storage devices, and 
means controlled by said comparing means for 
determining the relative positions in which the 
fights should be displayed in accordance With 
the aircraft identification indicia and the rela 
tive values represented by the compared data. 

8. A system for posting information regard 
ing the movements of aircraft, comprising post 
ing board apparatus embodying a plurality of 
groups of electrical signal storage devices, as 
signable to different ones of said aircraft and 
different Fix designations, and actuatable to 
different settings for storing the aircraft identi 
fication indicia, Fix designation and data in re 
gard thereto, a source of incoming flight mes 
sages comprising aircraft identification, Fix 
designation and data signals, means responsive 
to said signals for automatically comparing the 
incoming aircraft identification, Fix designa 
tion and data signals with the identification in 
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dicia, Fix designations and certain data cur 
rently stored in Said groups of Storage devices, 
and means controlled by said comparing means 
for determining the relative positions in Which 
the fights should be displayed in accordance 
with the Fix designations and the relative values 
represented by the compared data. 

9. A System for posting information regarding 
a plurality of different items, comprising a 
record board having electrical signal Storage 
devices on which data in regard to the items 
may be stored in random order on the board, a 
display board having a plurality of indicating 
devices assignable to different ones of said items 
for displaying said data, a Source of incoming : 
messages comprising item designation and data 
signals, means responsive to Said signals for 
automatically comparing the incoming data. With 
certain of Said data currently stored in Said 
signal Storage devices, means controlled by Said : 
comparing means for Storing electrical circuit 
control-conditions representative of the Serial or 
der in which the items. Should be displayed on the 
display board in accordance with the relative 
values of the compared data, and Sequencing ap 
paratus controlled by the last named storage 
means for obtaining said data from the signal 
Storage devices of the record board and automat 
ically Selecting and actuating the indicating de 
Vices of the display board to cause them to dis 
play in Said Serial Order the data stored on the 
Signal storage devices of the record board. 

i0. A System for posting information regard 
ing a plurality of different items, comprising a 
record board having electrical signal storage de 
ViceS On Which item designations and data, in re 
gard to the items may be stored in random order 
on the board, a display board having a plural 
ity of indicating devices assignable to different 
Ones of Said items for displaying said item desig 
nations and data, a Source of incoming messages 
comprising item designation and data Signals, 
means responsive to said signals for automati 
cally Comparing the incoming item designation 
and data. With the item designations and data. 
currently stored in Said signal storage devices, 
means controlled by Said comparing means for 
storing electrical control conditions representa 
tive of the Serial Order in which the items should 
be displayed on the display board in accordance 
with the item designations and the relative val 
lues of the compared data, and sequencing appa 
ratus controlled by the last named storage means 
for obtaining Said item designations and data 
from the signal storage devices of the record 
board and automatically Selecting and actuating 
the indicating devices of the display board to 
cause them to display in said serial order the 
item designations and data stored on the signal 
Storage devices of the record board. 

11. A System for posting information regard 
ing the movements of aircraft, comprising a rec 
Ordboard having electrical signal storage devices 
on which flight identification indicia, Fix desig 
nations and other flight data may be stored in 
random Order on the board, a display board 
having a plurality of indicating devices assign 
able to different ones of Said fights and different 
Fix designations for displaying information in 
regard thereto, a source of incoming messages 
eomprising flight identification, Fix designation 
and other flight data signals, means responsive 
to Said signals for automatically comparing the 
incoming flight identification, Fix designation 
and data signals with the flight identification, 
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Fix designation and certain data currently 
stored in Said signal storage devices, means Con 
trolled by said comparing means for Storing 
electrical control conditions representative of 
the relative positions in which the flights should 
be displayed on the display board in accordance 
with the Fix designations and the relative values 
of the compared data, and Sequencing apparatus 
controlled by the last named storage means for 
obtaining the aforesaid information from the 
signal storage devices of the record board and 
automatically selecting and actuating the indi 
cating devices in the proper Fix designations of 
the display board to cause them to display in 
said relative positions the flight identification in 
dicia and data stored on the signal Storage de 
Vices of the record board. 

12. A system for posting information regarding 
a plurality of items, comprising a posting board 
having a plurality of groups of electro-responsive 
signal storage devices, assignable to different 
ones of said items, and actuatable to different 
settings for storing the designations of the items 
and data in regard thereto, a source of incoming 
(messages comprising item designation and data 
signals, item locator means responsive to the in 
coming item designation signals and operative to 
locate an available idle group of Said storage de 
vices when there is no existing posted item desig 
nation in said storage devices corresponding to 
the designation in the incoming message, and 
means controlled by the item locator for posting 
item designation and data in the incoming mes 
sage in said idle group of storage devices. 

13. A system for posting information regarding 
a plurality of items, comprising a posting board 
having a plurality of adjacent electro-responsive 
signal storage devices, assignable to different 
ones of said items and arranged in display groups 
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concurrently in a plurality of such displaygroups, 
and actuatable to different settings for storing the 
designations of the items and data in regard 
thereto, a source of incoming messages compris 
ing item designation, displaygroup Selection, and 
data signals, item locator means responsive to the 
incoming item designation and display group Se 
lection signals and operative when there is no 
existing posted item designation in said storage 
devices in the selected display group correspond 
ing to the item designation in the incoming mes 
sage for locating an idle storage device adjacent 
to the groups having existing postings in the Se 
lected display group, and means controlled by 

, the item locator for posting the inconing mes 
sage in said idle storage device. 

14. A system for posting information regarding 
a plurality of items, comprising a posting board 
having a vertical column of roWS of electro 
responsive signal storage indicators, assignable 
to different ones of said items, and actuatable to 
different settings for posting the designations of 
the items and data in regard thereto, a source of 
incoming messages comprising item designation 
and data signals, item locator means responsive 
to the incoming item designation Signals and 
operative when there is no existing posted item. 
designation in said storage indicators correspond 
ing to the designation in the incoming message 
for locating an available blank row of Said Storage 
indicators above the roWS having existing post 
ings, and means controlled by the item locator 
for posting the incoming Inessage in Said blank 
row of storage indicators. 

15. A system for posting information regard 
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ing a plurality of items, comprising a record 
board having a plurality of groups of electro-re 
sponsive signal storage devices, assignable to dif 
ferent ones of said items, and actuatable to dif 
ferent Settings for storing the designations of the 5 
items and data in regard thereto, a source of in 
coming messages comprising item designation and 
data signals, item locator means responsive to 
the incoming item designation signals and oper 
ative to locate an available idle group of said stor 
age devices when there is no existing posted item 
designation in said storage devices correspond 
ing to the item designation in the incoming mes 
Sage, means controlled by the item locator for 
posting the item designation and data in the 15 
incoming message in Said idle group of Storage 
devices, a display board having a plurality of 
indicating devices assignable to different ones of 
said items for displaying information in regard 
thereto, means for automatically comparing cer 
tain data, in the newly posted item in said idle 
group of Storage devices With the existing posted 
data in the other Storage devices, and means Con 
trolled by Said comparing means for determining 
the serial order in which the items including the 
newly posted item should be displayed on the 
display board in accordance With the relative 
values represented by the compared data. 

16. A System for posting information regard 
ing a plurality of different items, comprising a 
record board having a plurality of groups of 
electro-responsive signal storage devices respec 
tively for Storing data, representative of certain 
characteristics of the items, another group of sig 
nal Storage devices responsive to incoming sig 
nals for storing for comparison purposes item 
data representative of said certain characteris 
tics which are employed as a basis of comparison 
of the incoming item, circuit connections includ 
ing switching means for selecting the particular 
item characteristics to be compared, means for 
Selecting the type of comparison to be made be 
tween each of Said characteristics to determine 
whether the particular item characteristic Select 
ed is greater, equal to, or less than the Corre 
sponding characteristic employed as a basis of 
comparison, circuit means for effecting the si 
multaneous comparison of said like characteris 
tics of the items stored in all of said first named 
storage groups with the selected characteristic 5 
of the item stored in Said another group of Stor 
age devices, and circuit means for selecting a 
plurality of the first named groups of storage 
devices in accordance with the result of Said 
comparison. 

17. A system for posting information regard 
ing a plurality of different items, comprising a 
record board having a plurality of groups of elec 
tro-responsive signal storage devices respectively 
for storing data representative of a plurality of 
the characteristics of the items, circuit connec 
tions including switching means for selecting the 
particular characteristic of each of the items to 
be compared with the other items, circuit means 
for selecting the type of comparison to be made 
between the selected characteristic of each of the 
various items to determine which one of the items 
is the highest or lowest with respect to said chair 
acteristic, and circuit means for effecting the 
simultaneous comparison of said like characteris 
tics of all of the items to indicate which of the 
items is the highest or lowest depending upon the 
type of comparison Selected. 

18. A system for posting information regard 
ing a plurality of different items, comprising 75 
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record board apparatus embodying a plurality of 
groups of electro-responsive signal storage de 
vices actuatable to different settings for storing 
information to be displayed in regard to the 
items, each of Said groups of Signal storage de 
vices being adapted to store a display position 
number and a datum pertaining to one of said: 
items, a source of incoming message signals com 
prising an item designation and a datum relat 
ing to the item, means responsive to said sig 
nals for comparing the item designation con 
tained in the incoming signals with the designa 
tions of the items currently stored in said groups 
of storage devices, means controlled by Said des 
ignation comparing means for selecting a group 
of storage devices having an item designation 
corresponding to the item designation in the in 
coming message signals and ascertaining the ex 
isting display position number of the item, means 
for comparing the datum in the incoming mes 
sage with the datum stored in the group of stor 
age devices selected by the incoming meSSage, 
means controlled by the result of said datum 
comparison for comparing both the display posi 
tion number of the item and the datum in the 
incoming message with the display position num 
bers and data stored in the other storage de 
vices, and means controlled by said last named 
comparison means for selecting those items hav 
ing lesser values of data and higher display posi 
tion numbers or greater values of data and lower 
display position numbers depending upon the re 
Sult of said first-named datum comparison. 

19. A system for posting information regard 
ing a plurality of different items, comprising rec 
ord board apparatus embodying a plurality of 
groups of electro-responsive signal storage de 
vices actuatable to different settings for storing 
information to be displayed in regard to the 
items, each of Said groups of signal storage de 
vices being adapted to store a display position 
number and a time datum pertaining to one of 
said items, a source of incoming message signals 
comprising an item designation and a time 
datum relating to the item, means responsive to 
said signals for comparing the item designation 
contained in the incoming signals with the des 
ignations of the items currently stored in said 
groups of storage devices, means controlled by 
Said designation comparing means for selecting a 
group of storage devices having an item designa 
tion corresponding to the designation of the in 
coming signals and determining the existing dis 
play position number of the incoming item, means 
for comparing the time datum in the incoming 
message with the time datum stored in the group 
of Storage devices selected by the incoming mes 
Sage, means controlled by the result of Said time 
comparison for comparing both the display po 
Sition number of the item and the time datum in 
the incoming message with the display position 
numbers and time data stored in the other Stor 
age devices, and means controlled by Sald last 
named comparison means for selecting those 
items having earlier times and higher position 
numbers or later times and lower position num 
bers depending upon the result of said first 
named time comparison. 

20. In a posting System for electrically com 
paring a plurality of items embodying numerical 
information stored on electro-responsive signal 
Storage devices which are Settable to different 
positions in accordance with a cyclic numbering 
system having (b+1)" permutations for com 
paring bin items, where b represents the base of 
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the numbering system and n represents the 
number of decimai columns employed in the Sys 
tem, electro-responsive means for Storing elec 
trical signals representative of a given number to 
be compared, a comparator circuit comprising 
means for determining whether the various num 
bers stored on the first named storage devices 
are greater, equal to or less than Said given num 
ber, said comparator means comprising an elec 
tro-responsive device for storing electrical sig 
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nals representative of a changeable base position 
number and means controlled thereby to condi 
tion electrically the comparator circuit to de 
termine the beginning of the counting cycle and 
thereby establish the relative comparison values 
represented by the settings of the first named 
storage devices. 
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