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This invention relates to an indicator or an 
nunctator and more particularly to such a device 
for displaying information in illuminated char 

for controlling the same. 
One of the objects of the invention is to en 

able a plurality of characters to be posted by 
means of a common control mechanism and to 

5 

permit said characters to be maintained while 
10 companion characters are being deleted or 

changed. 
Another object is to produce an annunciator 

having characters composed of various combi 
nations of lamps in which any desired combi 

15. nation may be set up, deleted or changed from 
a remote point and in which each combination of 
lamps selected may be retained independently 
of the remote control apparatus. . . . 
A further object is to produce a bulletin board 

20 composed of a number of lines of characters, each 
character being formed by a predetermined com 
bination of a number of elements selectively 
controlled from a remote point. 
A still further object is to provide means for 

25 automatically selecting successive characters in 
successive lines for response to the character 
selecting conditions. : . . 

Still another object is to enable an entire line 
of characters to be deleted simultaneously and 

30 independently of other lines or to enable the 
entire board to be deleted simultaneously. 
Other objects are to enable the recording to 

occur in any one of a number of lines, to con 
trol such recording either remotely or by a lo 

35 cally operated selecting mechanism and to pro 
vide such a system which is simple, inexpensive 
to install and operate, reliable in operation and . 
undque in appearance. 

... ' Other objects and advantages of the invention 
40 will appear hereafter. 

In accordance with our invention we provide 
a bank of lamps for each character to appear in 
the annunciator or sign, individual characters 
being formed by selecting predetermined corn 

45 binations of the lamps of each bank, for oper 
ation. Where numerals only are to be dis 
played, as for instance in baseball score boards, 
racing results, election returns, etc., we prefer 
to employ a bank of fifteen lamps arranged in 

ters are to be displayed, as in displaying news 
items, train announcements and the like, we pre fer to employ a unit composed of twenty-five 
lamps disposed in five vertical rows. The lamps 

55 employed may be of the gaseous discharge type, 

acters and to the various circuit arrangements 

If both numerals and let 

such as negative glow neon lamps in which the 
voltage required to hold the lamp in operation 
once it has been started is materially less than 
the voltage required to start a discharge through 
the lamp, but other types of lamps having ma- 5 
terially different operating. characteristics from 
their starting characteristics may also be em 
ployed. Ordinary incandescent lamps may be 
used by providing means in circuit therewith 
which while not effective to start the lamp will 10 
hold it in operation once it has been started by 
some auxiliary means. 
A common control mechanism is provided for 

the entire board, the function of which is (1) to 
select a lamp bank or unit for the display of a 15 
character; (2) to remove. the holding condition 
from all the lamps of the selected unit so as to 
extinguish the lamps thereof; (3) to apply a 
starting Condition to predetermined ones of the 
lamps, depending upon the character to be post- 20 
ed; (4) while maintaining such starting condi 
tion, to reapply said holding condition so as to 
retain the selected lamps in operation inde 
pendently of the starting condition; and (5) to 
remove, the starting condition from the selected 25 
lamps. 
The manner in which these various operations 

may be accomplished will best be understood by 
reference to the accompanying drawings, in 
which: - 30 

Figures 1A and 1B comprise a circuit arrange 
ment for controlling an indicator or annuncil 
ator, in accordance with the present invention; 

Figure 2 is a plan view of a preferred type of 
lamp employed in the indicator units; 35 

Figure 3 is a side elevation of the lamp shown. . 
in Fig. 2; . . . " 

Figure 4 is a front elevation of one form of 
indicator unit; Figure 5 is a side elevation of the indicator 40. 
unit shown in Fig. 4; Figure 6 is a diagrammatic arrangement show 
ing a manner of employing a modified form of 
lamp; . . . . 

Figure shows one manner of forming nu- 45 
merals using a unit composed of 15 lamps; 

Figures 8A and 8B comprise a modified circuit 
arrangement for controlling a bulletin board; 

Figure 9 shows a manner of forming the var 
ious characters utilizing a bank of 25 lamps for so 
each character, and Figure 10 is a circuit diagram of a telegraph 
control for the annunciator or bulletin board. 

Referring first to Figure 4, we have shown a 
bank LB comprising 15 lamps numbered 1 to 15, is 

  



10 

20 

2 
arranged in three inclined rows with five lamps 
in each row. Each lamp is mounted in a sepa 
rate compartment 6, the front or exposed side 
of which may be open so that the lamp may be 
viewed end on, or covered by a transparent or 
translucent plate or sheet 20. In the preferred 
embodiment each lamp comprises an envelope 
A (Figs. 2 and 3) containing a cathode 8 and 
anode 9, the former comprising a disk disposed 
within an insulating cup 6 and arranged trans 
versely to the envelope and the latter compris 
ing a ring Spaced above and substantially encir 
clirig the insulating cup 8. The envelope con 
tains a filling of a gas such as neon, argon, or a 
mixture of such gases, at a pressure such as to 
cause a negative glow to cover the exposed face 
of the cathode when an appropriate voltage is 
applied between the electrodes. 

It is a characteristic of such lamps that a dis 
charge may be maintained therein at a voltage 
considerably lower than that required to start 
the dtscharge therethrough. For the purpose 

Z of the present invention we prefer to employ a 

25 

30 

35 

40 

50 

55 

60 

65 

70 

neon lamp having a minimum starting voltage 
of approximately 90 volts and an operating volt 
age of approximately 70 volts. 

By producing discharges through predeter 
mined of the lamps in each group, the various 
numerals from 1 to 9 and zero may be formed. 
In Figure 7 we have shown diagrammatically the 
lamps required to be operated to display each 
digit. It is to be understood that any desired 
number of banks, LB may be employed side-by 
side, one over the other, or in any other arrange 
ment, so as to enable a plurality of characters 
to be displayed. 
In general the formation of the various char 

acters is effected by momentarily applying a volt 
age to the particular lamps of a bank comprising 
the character, sufficiently high to start the dis 
charge therethrough and maintaining on all the 
lamps a voltage somewhat above the minimum 
operating voltage of the lamps, thereby maintain 
ing the discharge through the lamps to which the 
higher voltage has been applied, after the start 
ing voltage has been removed. 

Reference will now be had to Figures 1A and 
1B for a description of one manner of controlling 
the application of both the starting and operat 
ing voltages to the lamps. The control is effected 
through a keyboard comprising the digit keys 
1 to 9 and zero, a blank key BL, and a number 
of bank or unit selecting keys SK, SK2, SK3, etc., 
one of which is individual to each of the banks of 
lamps LB, LB2, LB3, etc. 
Each of the digit keys' has a code relay, CRf, 

CR2, etc., associated therewith, the contacts of 
each of the code relays either applying a start 
ing voltage from the grounded starting battery 
SB, to one or more of the conductors (22, or 
controlling the operation of one or more of a num 
ber of group relays Gl, G-2, G3, which in turn ap 
ply a starting potential from the grounded bat 
tery SB to predetermined ones of the conductors 
22. Group relay G has six contacts controlling 
the operation of lamps numbered 1, 6, 11, 5, 10 
and 15. Group. relay G2 controls the operation 
of lamps numbered 11 to 15 and relay G3 cont. 
trols the operation of lamps 3, 8 and 13. These. 
particular groups of lamps enter into the forma 
tion of a number of characters and materially 
reduce the number of contacts required on the 
code relays CR to CRf 0. 

75 
The individual conductors. 1 to 15 of group 22 

are extended by a common cable M to correspond 
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ing contacts of the bank selecting relays SR, 
SR2, etc. When one of these relays, such as SR, 
is operated, the conductors are extended to the 
terminals of the lamps of the corresponding 
lamp bank L.B. The opposite terminal of each 
lamp, is grounded at G. Each of the relays SR, 
SR2, etc. has a pair of locking contacts 23, one 
of which is connected to ground G2, through the 
winding of the associated bank selecting relay 
and the other of which is connected by the Com 
mon conductor L to the back contact of the slow 
operating unlocking relay ULR. Relays SR, 
SR2, etc. have their ungrounded terminals joined 
through individual conductors. Sf, S2, etc. to one 
contact of the digit selecting keys SK, SK2, etc. 
respectively. The opposite or left contact of 
each of the selecting keys is joined by conductors 

10 

5 

H., H2,H3, etc. through individual resistances R. - 
to the ungrounded terminal of each of the lamps 
of the associated bank and Serve, when the keys 
SKF, SK2, etc. are resting on their left hand sides, 
to apply a normal operating or holding poten 
tial from the grounded holding battery HB to the 
individual lamps. . 
The unlocking relay ULR has one terminal of 

its winding connected to grounded battery and 
the opposite terminal connected by conductor 
24 to one side of each of the keys BL, and 1 to 9 
and 0. 
The operation of the system is as follows: 
Assuming it is desired to post the numeral 3 

on lamp bank LBf, the operator first operates the 
key SK to the right thereby interrupting the 
circuit from holding battery HB Over conductor 
H to the lamps of bank LB, extinguishing any 
of the lamps which may be operating at the 
time. As the key SK engages its right hand 
contact battery is applied over the conductor Sf 
to the winding of gang relay SR, which operates 
and locks up from ground through the relay 
winding, contacts 23, conductor L, and back con 
tact of the unlocking relay ULR to battery. The 
key SK is immediately released returning to its 
left hand side and again applying holding battery 
to the lamps of bank LB, but since this battery 
is not sufficient to start a discharge therethrough, 
none of the extinguished lamps operate. The 
-digit key 3 is now operated to apply ground to 
both its left and right hand contacts, the latter 
causing the operation of code relay CR3 which 
upon closure of its contacts applies the battery 
SB to conductor 12 of group 22, group relay Gf, 
group relay G3 and conductor 4 of group 22. 
Group relay Gill being thus operated, applies the 
battery SB to conductors 1, 6, 11, 5, 10 and 15 of 
group 22, and relay G3 applies the same battery 
to conductors 3, 8 and 13 of group 22. Since gang 
relay SR is operated at this time, the battery 
SB is applied directly across the lamps 1, 6, 11, . 
12, 13, 8, 3, 14, 15, 10 and 5, which lamps collec 
tively comprise the numeral 3. The battery SBt 
is of a voltage Sufficiently high to start a dis 
charge through these lamps. 

20 

25 

30 

35 

40 

45 

50 

55 

80 

The closing of key 3-against its left hand side 
applied ground overconductor 24 to the unlock 
ing relay UILR. Since this relay is slow to oper 
ate, it does not open its contact until a sufficient 
time has elapsed to assure that the voltage from 
battery SB has been applied to the various se 
lected lamps. Upon operation of the relay ULR 
the locking circuit for gang relay S.R. is broken, 
causing this relay to release, thereby removing 
the high voltage from the enumerated lamps. 
However, since the holding battery HB is ap 
plied to these lamps, at this time, they continue 

65 

gami 
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to operate independently of subsequent operations 
of the controlling mechanism, until extinguished 
by a subsequent movement of the key SK. 

In this same manner any of the numerals may 
be set up upon any of the lamp banks. Should it 
be desired at any time to delete the character on 
any bank, this may be done by momentarily mov 
ing the key SK associated with such bank from its 

O 
left contact to interrupt the holding battery. If 
in this operation the key is not permitted to en 
gage its right contact, the gang relay SRI asso 
ciated with the bank will not be operated, but. 
should the gang relay be so operated it may be 
released by closing the blank key BL for a period 

5 

20 

25 

30. 

sufficient to operate the unlocking relay ULR. 
It will be noted from the foregoing that we have 

provided a system whereby various characters 
may be set up in illuminated form and each digit 
maintained, deleted orchanged independently of 
the others, through a common keyboard mecha 
nism. We have found that by inclining the digits 
as shown in 
legible. - 
Obviously in place of using neon lamps, any 

Figure 4, they are rendered more 

type of lamp may be employed in which a differ- - 
ent condition is required to start the lamp from 
that required to maintain it in operation and in 
Figure 6 we have shown diagrammatically a modi 
fication employing an incandescent lamp. In 
this modification the lamp is started into opera 
ton by closure of a key 30 which corresponds to 
the operation of One of the code relays CR of 
Figure 1A. The starting current produced on 
closure of key 30 flows through the heating ele 

35. 

40, 

ment 3 f of a thermal contact 32, thereby closing 
the contact 32 and enabling the lamp to continue 
in operation from the holding battery HB' 
through the key SK' which corresponds to the key 
SK1, SK2, etc. of Figure 1A. The current from 
the battery HB' maintains the contact 32 closed 
until interrupted by manual operation of the key 
SK'. the manner in which this arrangement 
may be incorporated in the system shown in 
Figures 1A and 1B will be obvious. 
In Figures 8A and 8B we have shown a bulletin 

system in which a number of lines of characters 
comprising both letters and figures may be dis 
played. In order to form properly the various 
letters of the alphabet we prefer to employ a 
bank of twenty-five lamps arranged in five were 
tical rows. An arrangement of the various lamps 
to form each letter and numeral is shown in . 
Figure 9. Banks of lamps BL to BL? are arranged in a 
number of successive lines, indicated as line 1 and line 2, in Figure 8B, each line comprising 
any desired number of lamp banks. The form of 
the character appearing in each lamp bank is 
controlled from a common keyboard, comprising 
a blank key BL, line feed key LF, letter character 
keys A, B, C, etc., numerical keys 1, 2, etc., and a 
number of special function keys which will be 
referred to hereinafter. The system is so ar 
ranged that the successive lines and the succes 

70 

LS, LS2, LS3, etc., for each line of the board and 

sive lamps in each line are automatieally selected 
in succession, as the various character and special 
function keys are operated. For this purpose we 
employ a line selecting relay chain LRC common 
to the board and a bank selecting relay BSR and 
a slow acting controlling relay SCR individual to 
each bank of lamps. The line selecting relay 
chain LRC has, an individual line selecting relay 

three prime relays A, B, and C. 
75 The individual lamps of each bank. are con 

39 and lower contact 42 of relay LS and thence 

3 
trolled over a group of conductors 32 numbered 
1 to 25 (Figure 8A) which are extended over a 
cable 33, multiplied to each line of lamps through 
the contacts of gang relays LCR, LCR2, etc., and 
thence by way of line cables L.C, C2, etc., and is 
contacts of bank gang relays BR, BR2, etc., as 
sociated with each line of units, to one side of 
each of the lamps in each of the banks. The op 
posite side of each lamp is grounded. 
Each of the conductors 1 to 25 of group 32 con 

trols an individual one of the lamps in each bank 
under the selective control of the gang relays men 
tioned and the keyboard mechanism, as will pres 
ently appear. The common holding circuit for 
each bank of lamps is indicated by the conductors 
H., H2, HS, etc., the circuits of which will be 
subsequently traced. 
Each character key A, B, C, etc., has associated 

... with it an individual code relay CRa, CRb, etc., 
the contacts of which when closed apply potential 
from the grounded battery 'SB to predetermined 
ones of the conductors of group 32, and/or to one 
or more of the group relays GR, GR2, GR3, GR4 
and CRS, which in turn place potential from the 
battery SB on predetermined ones of the con 
ductors. 32. The relays GR to GR5 represent 
combinations of lamps in the lamp bank, which 
occur.frequently in the formation of the various 
characters. Referring to the numbering of the 
lamps in each bank as shown in Figure 9, relay SO 
GR controls the application of battery to lamps 
numbered 2, 3 and 4; relay GR2 applies battery 
to lamps 12, 13 and 14; relay GR3 applies battery 
to lamps 22, 23, and 24; relay GR4 controls the 
operation of lamps 6, 11 and 16; and relay GRS as 
applies battery to lamps 10, 15. and 20. 
The system will be best understood by refer 

ence to a specific example. Assume it is desired 
to post the characters A and B on the first two . 
banks of line 1 of the bulletin board: the operator 
first operates the line feed key LF connecting 
battery Blf over conductors 34 and 35, through 
the lower back contacts, in series, of relays C, B, 
and A of relay chain LRC to the winding of relay 
LS and thence to ground. Relay LS upon oper 
atting prepares a circuit through its lower contact 
36 to the second relay LS2 of the chain. It also 
prepares a locking circuit for itself over contact 

, the winding of relay A and the back contact . 
of relay B and thence over conductor 38, key 30 
and master release key. MR to battery Bmir. Cur 
rent does not flow, however, through the winding 
of relay A until operating battery at the key LF is 
removed by releasing key LF. A third circuit ex 
tends from battery Bmirthrough the keys MR and 

by conductor 43, to the winding of the line con 
trol relay LCF which upon operation connects - 
the conductors 1 to 25 of the cable 33 to the line 
cable LC, thereby selecting the lamp banks of 
line 1 for operation in response to the succeeding 
actuations of the keyboard. Upon the release of 
the line feed key LF current flows from the source 
Bmr through the locking relay A and the line 
'selecting relayLS to ground, operating the relay 65 
A and locking up these relays. The operation of 
relay A at its contact 33 further prepares the cir 
cuit from conductor 35 to the second relayLS2 of 
the chain RC. - 
The character key A is now operated to apply to 

battery Ba to both its left and right, hand cons. 
tacts. The closing of the right hand contact. . 
operates coding relay C.Ra and the closing of the 
left hand contact energizes relay 45 which locks 
up the coding relay CRa through one of the con- is 

O - 
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4 
tacts 46a of the latter relay. The remaining con 
tacts of relay CRC apply battery from the source 
SB to conductors numbered 3, 7, 9, 11, 15, 16, 20, 

O 

5 

21 and 25 and also energize group relay GR2 
which applies the same battery to conductors 12, 
13 and 14. These conductors are associated with 
the lamps forming the letter A. . The closure of 
left contact of key A also applied the battery Ba 
by Way of conductor 47, through the lowermost 
contact 48 of line controlling relay LCR and the 
lower back contact of-relay SCR to the winding 
of relay BSR to ground. Relay BSR interrupts 
the holding circuit H for the lamps of bank 
BL, this holding circuit normally extending from 
battery Bmir, key MR, conductor 5, upper con 
tacts of line release key LR, contact 52 of relay 
SCR and the armature 53 and its back contact 
of relay BSR to conductor H, which extends 
through resistances to each of the lamps of bank 

45 

50 
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35 

70 

5 

does not release CRC before SCR 

BL in parallel to ground. The energization of 
relay BSR, as stated, interrupts the holding 
circuit at its armature 53 thereby causing any 
operated lamps in this bank to be extinguished. 
The armature 53 at the same time connects the 
battery B mar, through its make contact, to the 
winding of bank gang, relay BR to connect the 
conductors of cables LC to the lamps of bank 
BL. Since conductors, numbered 3, 7, 9, 11 to 
16, 20, 21 and 25 were connected to the high 
potential starting battery SB by operation of key 
A, the corresponding number of lamps of bank 
BL are started. Relay BSR closes a locking 
circuit through its contact 54, winding of relay 
SCR, lower contacts of the line release key L.R., 
conductor 55, break contact and armature 56 
of line selecting relay LS2 and keys 39 and MR 
to battery Bmir. Relay. SCR, being short cir 
culted, does not pick up, however, until key A. 
is released. Upon operation relay SCR closes 
its upper contact 57 thereby reapplying the hold 

- ing battery from the upper contacts of the line 
release key LR and contacts 5 to the conductor 
He thereby holding operated the selected lamps. 
Immediately, thereafter contacts 52 open remov 
ing battery from the bank relay BR to discon 
nect therefrom the cable LC. The lower arma 
ture 58 of relay SCR operates to its make con 
tact thereby preparing a circuit from contact 48 
of relay LCR to the bank selecting relay BSR2 
of the next bank of lamps BL2. The release of 
key. A releases relay 45 which releases coding 
relay CRa. The relay 45 being slow releasing 

reconnects 
holding battery to the bank of lamps BL. 
The key B may now be depressed to set up this 

character upon bank B2 of line A. When this 
occurs relay CRb is operated and locks up through 
relay 45 and at the same time applies the battery 
S3 to conductors 1, 10, 20 and 21 and operates 
group relays G.R.S, GR2, GR3 and GR-8. These 
latter relays in turn apply the starting battery 
SB to additional conductors 2, 3, 4; 12, 13, 14; 
22, 23, 24; and 6, 11 and 16. The conductors 
enumerated correspond to the numbers of the 
lamps forming the letter 8. The operation of 
key 8 also applies the battery 8b over conductor 
$, contact 48 of relay LCR, armature 68 and 
Kaake contact of relay SCR, and the armature 
33 and break contact of relay SCR2 to ground 
to the winding of relay 3SR3. This relay upon 
operating functions similar to relay BSR., first 
removing the holding battery from conductor H2 
and applying it to the winding of relay BR2 to 
connect the cable LCA to the lamps of bank B2 
which thereupon operate in accordance with the 

the third row of lamp banks. 

2,143,576 
starting potential applied thereto from battery 
SB. Relay BSR2 locks up through relay SCR2 
and upon operation of this latter relay holding 
battery is reapplied to the lamps of bank BL2 
and removed from the winding of relay BR.2. 
The arnature 58 of relay SCR2 on engaging its 
make contact prepares the circuit for relay BSR3. 

In this manner any desired characters may 
be set up on each successive lamp bank until 
the end of the line is reached. The final relay 
SCRf has an extra contact T which upon closure 
incident to the posting of a character in bank 
BIf, completes a circuit from holding battery 
Bmar over the upper contacts of the line release 
key LR and conductor 59 through contacts 71, 
conductors 60, 75 and 35, the lower armatures 
and the break contacts of relays C and B and the 
armature 44 and make contact of relay. A of 
the line counting chain LRC and thence through 
the armature 36 and make contact of relay LS 
to the winding of relay LS2. This relay upon 
operating prepares for the operation of the sec 
Ond line of characters, and at its armature 58 
interrupts the locking circuit for the relays BSR 
and SCR of line one causing all these relays to 
restore to normal. As this occurs the holding 
circuit for the lamps of line one is maintained 
from the upper contacts of line release key LR 
first through armature 57 of relays SCR as re 
lays. BSR release and as relays SCR, which are 
slow releasing, subsequently release the circuits 
are completed through contacts 52 of relays SCR 
and contacts 53 of relays BSR. The character 
set up on line one are therefore maintained. The 
armature 56 of relay LS2 and its make contact 
applies battery over conductor 6 to the winding 
of the line control relay LCR2 of the second line 
of lamp banks thereby connecting the Cable 33 
to the cable LC2. Relay LS2 locks up over its 
upper contact 62 through winding of relay B 
and the break contact and upper armature of 
relay C and by keys 39 and MR to battery Bmr. 
The operation of relay B interrupts the locking 
circuit for relays LS and A. so that these relays 
release. The release of relay LS interrupts the 
circuit to the line control relay LCR to discon 
nect the cable LC from cable 33. Relay LS2 

0 
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at its lower armature 76 prepares the circuit for 
the third relay of the chain LS8. 
The character keys may now be depressed to 

set up line two in the same manner as line one 
and upon the operation of the last relay of line 
two a circuit is established for relay LS3 in the 
same manner as the circuit for relay LS2 was 
completed thereby connecting the cable 33 to 

Relay LS3 locks 
up over its upper contact through winding of 
relay C and the break contact and upper arma 
ture of relay A and thence through keys 39 and 
MR, to battery 37727, the operation of relay C 
interrupting the locking circuit for relays LS2 
and B so that these relays release. The operation 
of relays S3 and C also prepares the circuit for 
the fourth relay LS4 of the chain. During the 
successive operating periods of the next three 
relays LS, LS5 and LS6 the above described 
cycle of operation of the prime relays A, B and 
(C is repeated, and so on throughout the series of 
-S relays in the conting chain R.C. 

The operation of the final relay LSf upon com 
pletion of the last line completes the circuit over 
its contact 63 for the board warning lamp BWL, 
this circuit extending from the battery Bmir over 
keys MR and .39 and contact 9 s to the lamp 
BWL. This lamp serves to indicate to the op 
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erator that the entre board is filled. The relay 
Sf at its armature interrupts the locking cir 

cutt for the relays BSR and SCR of the last line 
to restore these relays to normal. Relay LSf 
locks up in series with one of the prime relays 
A, B or C, depending on the number of preced 
ing relays, of the counting chain IRC. The op 
eration of key 39 extinguishes lamp BW and 

- releases relay LSf thereby preparing the count 
so ing chain LRC for another cycle of operation. 

In case it is not desired to post a complete line 
before proceeding to the succeeding line, as at 
the end of a paragraph or where it is not de 
sired to divide the word between two adjacent 
lines, we provide the blank key BL. Referring 

E again to line 1 of the bulletiri board and assum 
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ing the last character to be recorded thereon was 
displayed in bank BL6. Following the posting of 
the character in bank BL6, the blank key BL 
would be operated three times in succession to 
transfer the cable 33 to the next lower line of 
lamp units. The first operation of the blank key 

a BL applies battery Bb over conductor 47 to 
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contact 48 of relay ICR and the lower arma 
tures 58 and their make contacts of relays SCR, 
to the winding of relay BSRT. Operation of this 
relay removes holding battery from the lamps. 
of bank BL extinguishing any lamps therein 
which may have been operated in a previous 
cycle. Relay SCRT locks up in series therewith 
and prepares a circuit to the succeeding relay 
BSR. The next two operations of the blank key 
B actuate relays BSR8 and BSRf, extinguish 
ing the lamps, if previously lighted, in banks. 

85 BL and BL.f. Relays BSR8 and BSRf lock up 
in series with the windings of relays SCR8 and 
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SCRf. The operation of relay SCRf operates the 
relay S2 of chain LRC to effect the transfer of 
cable 3 to the next lowerline of lamp units. 
In order to indicate to the operator when the 

end of a line is being approached, one of the 
relays, as SCRB in the present embodiment, is 
provided with an additional contact 8 which 
upon operation of the relay completes a circuit 
for the line warning lamp LWL. This circuit 
extends from the battery Bmir, key MR, con 
ductor S, upper contacts of key LR?, conductor 
U and contact Bf of relay SCR6 to lamp LWL 
and to ground. . . 

if it is desired to blank out an entire line being 
posted at any time, as for instance. When an 
error has been made in posting a character, the 
line release key, LR, R2, etc., of the line may 
be operated. This key at its upper coptacts re 
moves holding battery Bmir from all the lamps 
in the bank, extinguishing the same, and at its 
lower contacts removes locking battery from each 
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of the relays BSR and SCR, causing all of these 
relays to be released. If the error occurs before 
the character, is posted in the last bank BLf of any line, the operation of the counting chain , the character keys, this is for simplicity in illus relayLS associated with such line is not affected. 
If the last character in the line has been posted 
and contact T of relay SCR of the line closed, 
causing operation of the counting chain relay IS 
and line control relay. LCR corresponding to the 
next succeeding line, the key 39 may be operated. . 
This key removes the battery Bmr from the line. 
relay chain LRC, deemergizing all relays in the 
chain and restoring them to normal, after which 
the line relay chara may be operated by succes 
sive. actuations of the line feed key LF, each 
actuation of the key applying battery Blf over. 
conductors 34 and 35 to successive relays of the 

s chain LBC thereby successively operating the 

relays Isi, IS2, etc., and their associated line 
controlling relays LCR, ILCR2, until the line 
is reached in which the error occurred. Since 

S 

none of the line release keys IR except the one 
associated with the line to be rewritten has been 
operated, the characters previously posted in the 
other lines are not affected. The operator may 
then proceed to rewrite the line. 
Again if the operator desires to leave blank an 

part of the line, this may be accomplished by 
operation of the blank key BL, as each lamp bank 
is selected by means of the relay chain CRC, at 

10 

which time the characters of the preceding dis-, 
play are automatically deleted. - 

If it is desired to delete the entire board simul taneously, this may be accomplished by operation 
of the master release key MR. Opening the con 
tacts of this key interrupts the holding battery 
Bmr to the entire board causing all the lamps to 
be extinguished. It also interrupts the circuit to 
both the line relay chain LRC and the bank 
controlling relays BSR and SCR restoring all of 
these relays to normal. 

If it is desired to return to the first line to 
change the characters thereon before completing 
the entire board, the key 39 may be operated. 
This key removes the battery Bmir from the line 
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relay chain LRC, denergizing all relays in the 
chain and restoring the same to normal. There 
after line feed key LF may be operated to en 
ergize relay LS of the chain. and thus prepare 
the lamp units of the first line for subsequent 
operation. 

If it is desired to omit a line or a number of 
lines, line relay chain LRC may be operated down 
to the proper line onf which posting is to again 
start by successive operations of the line feed key 
L.F. Each operation of this key applies to bat 
tery Blf over conductors 34 and 35 to successive 
relays of the chain LRC, thereby successively 
operating the gang relays LCRI, LCR2, etc., 
until the desired line is reached. y 
Again if it is desired to provide a number of 

blank characters at the beginning of a line as 
in paragraphing or tabulating, the blank key BL 
may be operated a number of times to actuate 
and lock up the relays BSR and SCR of the line 
in question up to and including the relays asso 
ciated with the last blank 
starting the line. 

It will be observed from the above that an ex 
tremely flexible system has been provided in 

space to appear before 
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which a number of successive lines may be posted 
by operation of the character keys only and in 
which any part of a line may be deleted or re 
corded on. Moreover the entire board or a single 
line thereof may be simultaneously deleted and 
recording may occur on any line independently of 
the others. Y - 
While the various function keys BL, LF, MR, 

39, and LR, LR2, etc., are shown remote from 

tration, it being understood that these keys form 
part of a single keyboard mechanism. . 
In place of manual operation of the key con 

- trol contacts, these contacts may be controlled 
telegraphically from a remote point. In Figure 
10 we have shown one form of remote control 
for this purpose. The signals originate at a tele 
graph transmitter T which may be a keyboard 

- transmitter or an automatic transmitter, such as 
a perforated tape or metallic storage transmitter. 
Any suitable code may be employed; in the spe 
cific embodiment illustrated, the transmitter T. 
has a start contact S and six code contacts num 
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6 
bered 1 to 6, corresponding to a six unit permu 
tation code. At the receiving terminal we pro 
vide a start-stop distributor S-S2 having a pair 
of receiving rings to and O2 traversed by a 
brush 03 and a pair of local rings 04, 05 
Crossed by a brush OS. The line I is connected 
to the solid receiving ring O2. Ring of has a 
rest segment R and six code segments to 8, 
connected individually to the six selecting mag 
nets M to MI6. The rest segment R is connected 
through the stop magnet SM to ground. 
The local ring 05 has battery 0 applied 

thereto and the companion ring 04 has a single 
local segment 08 connected to ground through 
the control magnet (9. 

fanned as shown, so as to enable a circuit to be 
completed from conductor O to any one of a 
plurality of relays f, each of which corresponds 
to an individual key of the manual keyboard 
shown in Figures 8A and 8B. The contacts of 
relays correspond to the contacts of the keys 
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BL, LF, A, B, C, etc. and are indicated by simi 
lar reference characters primed. In Figures 8A 
and 8B twenty-six letter keys, ten numeral keys, 
four special function keys, BL, LF, MR, and 39, 
and a key LR for each line are shown. This 
comprises a total of forty keys exclusive of the 
line-release keys L.R. The number of keys, re 
lays and relay contacts, and the circuit arrange 
ments, may vary within wide limits, depending 
upon the number of combinations or available 
selections desired. With a six unit code in the 
arrangement shown in Fig. 10, sixty-four mag 
nets may be selected thus providing an in 
dividual magnet for each of the forty keys and 

Afor twenty-four line keys. 
The conductor O is connected through the 

front contact and armature of relay 4, to the 
front contact of relay 9, the armature of 
which is grounded. . 
Each of the relays M to MI6 is provided with 

a locking contact 3 connected to the front con 
tact of relay d6 and thence to grounded battery. 
The operation of the remote control system is 

as follows. If it is desired to operate the line 
feed relay LF to prepare the board for posting 
characters on the first line of lamp banks or 
units, a code combination consisting of spacing, 
spacing, spacing, spacing, marking, spacing in 
pulses is transmitted from the transmitter T. A 
start impulse also of spacing character precedes 
this combination thereby releasing the start mag 
net SMI and causing the brushes 3 and 6 to 
pass over their respective rings in Synchronism 
with the received signals. As the brush leaves 
segment 8, the relay 9 releases and operates 
relay 8. The first four inpulses being of spac 
ing character do not operate the relays M to 
MI6 and all the armatures thereof remain on 
their back contacts. The fifth impulse being 
marking operates the armatures of relay MS, this 
relay locking up through its contact A 3 to the 
front contact of relay & which is operated at 
this time. The sixth impulse being spacing, re 
lay MI6 remains unoperated. This operation of 
the selecting relays prepares a circuit from con 
ductor to the winding of relay a controlling 
the contacts LF", which circuit is completed as 
the brush 6 passes on to local segment 8 to 
energize relay 9 and as relay 4 is slow re 
leasing ground is applied through the front con 
tacts of relays a Ge and f4 to the conductor AC 
and thence to the winding of relay con 
trolling the contact LF". At the same time oper 
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The contacts of selecting magnets M to MI6 are 

ating battery is removed from the relay (4 
which releases and opens the locking circuit for 
the Operated Selecting magnet MI5 but since the 
relay, 4 is slow releasing, the relay M6 does 
not release until relay if has been operated. 
The release of relay 4 permits its contacts to 
drop back to their spacing position, thereby 
opening the circuit to conductor O and inter 
rupting the energization of relay to thereby 
open the contacts LF thereof. 
The momentary operation of contacts IF pre 

pares the first line of lamp banks for response to 
the succeeding characters as described in con 
nection with Figures 8A and 8B. The code coma 
binations corresponding to the various characters 
to be posted may now be transmitted in succes 
sion, each combination operating one of the relays 

, the contacts of which control the posting of 
an individual character. The special function 
contacts controlled by the keys BL, LF, MR, 39, 
LRf, etc. (Figs. 8A and 8B), are each provided 
with an individual relay if so that any of the 
functions described with reference to Figures 8A 
and 8B may be controlled from a remote station. 
While we have described a number of specific 
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embodiments of the invention, it is to be under- . 
stood that the invention may take still other 
forms and that various modifications and changes 
may be made therein without departing from the 
invention, and therefore we do not desire to be 
limited to the specific details shown and de 
scribed but contemplate all such variations and 
modifications as come within the terms of the 
appended claims. 
What we claim is: N 
1. A signaling system comprising a plurality of 

units each comprising a plurality of electro-re 
sponsive visual signaling elements arranged to 
form a number of different characters upon ener 
gization of selected ones of the elements, said 
units being arranged in a plurality of rows, means 
operable at will for selecting and controlling the 
energization of selected signaling elements of 
'eac). unit including means for selecting the units 
in succession, means including a selecting relay 
chain common to said units for automatically se 
lecting the rows of units in succession as the 
units in each row are energized, said selecting 
chain being provided with a plurality of switching 
relays, less in number than the relays in the chain, 
having contacts thereof arranged in chain rela 
tionship for causing the successive operation of 
the relays of the chain and connections from the 
relays of the chain to the switching relays for 
causing the switching. relays to repeatedly oper 
ate to perform their switching operations as suc 
cessive relays of the chain are energized. 

2. A signaling system comprising a plurality of 
...units each comprising a plurality of electro-re 
sponsive visual signaling elements arranged, 
form a number of different characters upon ener 
gization of selected ones of the elements, said 
units being arranged in a plurality of rows, means 
operable at will for selecting and controlling the 
energization of selected signaling elements of each 
unit including means for selecting the units in 
succession, means including a selecting relay. 
Counting chain Connon to said units for auto 
natically selecting the rows of units in succes 
sion as the units in each row are energized, said 
selecting relay chain being provided with a plu 
rality of Switching relays, less in number than 
the relays of the chain, having contacts thereof 
arranged in chain relationship for causing the 
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successive operation of the relays of the chain, as 



s, 140,576 
connections from the relays of the chain to the 
switching relays for causing the switching relays 
to repeatedly operate to perform their switching 
operation as successive relays of the chain are 
energized, means for deleting the characters dis 
played in a row prior to the posting of a charac 
ter in the last signaling unit of the row, and 

O 

means responsive to said deleting means for con 
trolling the operation of said selecting relay chain 
to enable the display of characters to be repeated 
in said row from which they were deleted, said 
last named means operating to prevent inad 

5 

vertent skipping of any, row due to operation of 
said selecting relay chain. w 

3. A signaling system comprising a plurality of 
units each comprising a plurality of electro-re 
sponsive visual signaling elements arranged to 
form a number of different characters upon en 
ergization of selected ones of the elements, said 

7 
units being arranged in a plurality of rows, means 
operable at will for selecting and controlling the 
energization of selected signaling elements of each 
unit including means for selecting the units in 
succession, means for automatically selecting the 
rows of units in succession as the units in each 
row are selected, means for deleting the charac 
ters displayed in a row prior to the posting of a 
character in the last signaling unit of the row, 
and means responsive to said deleting means for 
controlling the operation of said means for select 
ing the rows to enable the display of characters to 
be repeated in said row from which they were 
deleted, said last named means operating. to pre 

O 

vent inadvertent skipping of any row due to op- 15 
eration of said means for selecting the rows. 
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