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Zo all whom it may concern :

Be it known that we, Harvey L. Burxs
and SamueL B. Wiiniams, Jr., citizens of
the United States, and residents, respec-
tively, of Newark, in the county of Essex

- and State of New Jersey, and the borough
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of Manhattan in the city and State of New

York, have invented a new and useful Im--

provement in Electric Sign Systems, of
which the following is a specification.

Our invention relates to electric sign dis-
play systems and has for its object to pro-
vide certain improvements in the construc-

tion, form and arrangement of the several

parts of the system whereby any symbol or
combination of symbols may be displayed
in a simple and effective manner- by. the
manipulation of one or more keys of a single
key-board.

Our invention contemplates the use of a

~ sign board composed of a plurality of units
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each having a plurality of electrically oper-
ated signals so arranged that different sym-

bols may be displayed thereby by the ener-

gization of different combinations or groups
of electrically operated signals under the
control of different keys of the keyboard.
Our invention further contemplates the
use of a novel form of stepping device so

arranged as to automatically bring succeed- -

g sign board units under the control of
the single key-board, the movement of the
stepping ‘device taking place after an.oper-
ated key is released and is independent of
the length of time which a key is operated.
a release key being provided on the key-
board which will, when operated, cause the
stepping device to be returned to its normal
position to bring the electrically operated
signals of the first sign'board umit under
the control of the key-board.

Our invention still further contemplates

the use of a relay device arranged to main-
tain the electrically operated signals of the
several sign board units in their displayed
condition independent of the further ener-
gization of any of the relay magnets until
released by the operation of the release key.
A space key is also provided in the key-
board for operating the stepping device to
cause 1t to skip one or more sign-beard units
at pleasure, to form spaces between: differ-
ent syinbols or combinations of symbols.
The key-hoard is also provided with a test
key for testing all of the electrically oper-

“enlar contact plates.
-view of the relay device.

ated signals at any time for visual exami-
nation as to their efficiency.

. A practical embodiment of our invention
13 represented in the accompanying -draw-

.ings in which,

. Figure 1 is'a diagrammatic view illustrat-
Ing two sign board units, a release key, a
space key, a test key, two symbol keys and

_the electric circuit connections between the

two symbol keys and their corresponding
lamps in the two sign board units; the view
also including diagrammatic representa-
tions of the stepping device, the relay de-
vice and the niain current wires. Fig. 2 is
a top plan view of the stepping device.
Fig. 8 is a detail rear view of the saIe,
Fig. 4 is a detail side view of the stepping
device, partially in section. Fig. 5 is a hori-
zontal section taken in the plane of line
A—A of Fig. 4, looking in the direction of
the arrows, and shows one of the-semicir-
Fig. 6 is a detail plan
Fig. 7 is a etail
front view thereof. Fig. 8 is a section
taken in the plane of the line B—B of Fig.
7, looking in the direction of the -AITOWS,
and shows the release magnet with its arma.
ture in its non-operated position. Tig. 9
is a section taken in the plane of the line
C—C of Fig. 7, looking in the direction of
the arrows, and shows a relay magnet with
its armature in its non-operated position.
Fig. 10 is a detail front view showing the
position which the parts assume when the
holding magnets are energized. ‘Fig. 11 is
a section taken in the plane of the line D—D
of Fig. 10, looking in the direction of the
arrows, and shows a relay magnet with its
armature in its operated position. F 1g. 12
is a detail front view showing the position
which the parts assume when the release
magnets are energized. TFig. 13 is a section
taken in the plane of the line E—E of .Fig.
12, leoking in the direction of the arrows,
and shows the release magnet with its arma.
ture in -its operated position, and T ig. 14
Is a_section taken in the plane of the line
F—T of Fig. 12, looking in the direction of
the arrows, and shows the release bar lift-
ing the contact springs of a relay magnet.
In the accompanying drawings, electri-
cally operated signals are shown in the form
of incandescent lamps, but it is understood
that any form of electrically operated sig-
nals which will, when eclectric current is
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passing through it, so change its condition
as to give a distinct signal, may be used.
Furthermore, the constructio: of the step-
ping device and of the relay device need not
necessarily take the form shown so long as
the elements of our invention are embodied
therein. :

In the accompanying drawings and the
following description, we have chosen to
illustrate and explain our system in con-
nection with two sign board units and two
symbol keys of a key board, and only those
lamps of the sign board units which are
necessary for forming the letters I and T of
the key board symbols are shown clectrically
connected up, and only those relays which
are necessary for operating the lamps which
are connected up are shown, it being under-
stood that in the complete system a relay
magnet is provided for each of the lamps of
each sign board unit and that numerous sym-
bol keys may oe provided on the key board
for illuminating the lamps of each unit to
display numerous different symbols.

The display sign comprises & plurality of
units each unit bearing a number of lamps
so arranged that symbols of various kinds,
such, for instance, as letters and numerals,
may be displayed by illuminating certain
series or groups of lamps. For a clear un-
derstanding of this invention, two of these
display sign units and their electrical ¢on-
nections are shown and described, only those
lamps of each unit being connected up as
will display the two letters I and T.. These
two sign units are denoted by 1, 1* and the
lamps are denoted by 2, 2*.
each lamp 2 of the sign unit 1, is connected
by a wire 8 to the main line wire 4, and one
side of each lamp 2% of the sign unit 17 is
connected by a wire 3* to the said main line
wire 4. The other side of each lamp 2 of
the sign unit 1, is connected through a relay
5 to the contact 6 of the stepping device by
a wire 7, and similarly, the other side of
each of the lamps 2% of the sign unit 1% is

- connected through a relay 5% to a second
& o
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contact 6% of the stepping device by a
wire T*. ‘

"The line wire 4 leads through an electro-
magnetic switch 8 and a manually operated
switch 9, which switch 9 also opens and

closes the second main line wire 10. Cur- |

rent is furnished to the main line wires 4
and 10 from any suitable source of electric
energy, such as a generator G. The key of
the keyboard for illuminating the lamps of
either of the sign units 1, 1* to display the
letter I, is denoted by 1l and the key for
illuminating the lamps of either of the said
units for displaying the letter T, is denoted
by 12. The release key of the keyboard is
denoted by 18, the space key by 14 and the
‘test key by 15.
Proceeding to

. One side of
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form of stepping device illustrated in detail
in Figs. 2 to 5 inclusive, a suitable frame
16 is provided with a series of brackets 17
each supporting a semicircular plate 18,
which plate carries a series of contacts 6, 67,
ete. the number of contacts on each plate 18
corresponding to the number of units in the
display sign. The number of these plates
18 and their series of contacts G, 6%, etc.
corresponds to the number of lamps in each
sign unit.
with a common conducting strip 19. This
conducting strip 19 is insulated from the
contacts 6, 6% etc. and the said contacts are
insulated from one another, in the present
instance, by providing the plate 18 of in-
sulating material.

A vertically arranged rotary shaft 20 is
suitably. mounted in the frame 16, which
shaft is provided with a series of arms 21,
each arm in turn being provided with a
bridge plate 22 arranged to bring any one
of the contacts 6, 6%, etc. into electric con-
nection with the strip 19, according to the
rotative position of- the shaft 20. This

bridge plate 22 is insulated from the shaft

20, as for instance, by providing a block 23
of insulating material interposed between
the bridge plate 22 and the arm 21. A ten-
sion spring 24 serves to return the shaft 20
to its normal position with the bridge plate

929 ‘connecting the contact 6 with the strip 19.

The means which we employ for rotating

the shaft 20 step by step to bring the re-
spective bridge plates 22 successively into
position to permit the illamination of lamps
in successive sign units, is as follows: An
clectro-magnet 25 has its armature 26 pro-
vided with a-pawl 27 arranged to engage
the teeth of a ratchet wheel 28 fixed to the

chaft 20 of the stepping device. A spring
99 serves to normally hold the pawl at the.

limit of its forward movement and the.ar-
mature away from its magnet against a stop
30. A lock pawl 81 is provided for prevent-
ing the accidental reverse movement of the
ratchet wheel 28, a spring 32 being provided
for holding the pawl in engagement with
the said ratchet wheel. A spring 33 serves
to hold the pawl 27 in engagement with the

‘said ratchet wheel 28.

The means which we have shown for re-
leasing the ratchet wheel 28 for permitting
the shaft 20 of the stepping device to re-
turn to its normal position, comprises an
electro-magnet 34 the armature 35 of which
has a lost motion connection with the pawls
o7 .and 81, so that when the electro-magnet
34 is energized, the movement of the arma-
ture 85 will withdraw the pawls 27 and 31
from their engagement with the ratchet
wheel 28. This lost motion connection be-
tween the armature 35 and the pawls 27 and

) ) 131 is shown in the present instance, as a
describe the particular | plate 3% carried by the armature 35 and so
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connected to the pawls 27 and 81 as not to
interfere with their action upon the ratchet
wheel 28 when the electro-magnet 34 is de-
energized. :

The means which we employ for maintain-
ing the lamps of preceding sign units in
their illuminated condition, while lamps in

- succeedinig units are being illuminated for

completing a complete combination of sym-
bols, and the means which we employ for
permitting all of the lamps to be extin-
guished at a single operation, is shown here-

1n as constructed and arranged as follows:

The armatures 87 of the relay magnets 5 are

5 held normally away from the said magnets

by springs 88, Tach of these armatures
holds the plate 89 of a pair of plates 39, 40,
out of contact with the plate 40. When the
relay magnet 5 is energized, the inward
movement of the armature 37
tension of the spring 38, will permit the
plate 39 to spring down into electric contact
with the plate 40. The plate 39 is so formed
that it will hold the armature 37 in its op-

5 erated position when once drawn up and the

armature 37 cannot return to its normal po-
sition until the plate 89 is raised by the cross
bav 43 in a manner described below. This
the signals are maintained in their displayed
condition independently of the relay-mag-
nets.  In other words, the circuit is closed
through the elements and is kept closed by
the contacts 39 and 40 independently of the
further energization of the relay magnets 5.
A similar arrangement is provided for the

- armatures 37* of the reliy magnets 5% and

40

60

their plates 89%, 40+ _

A pair of electro-magnets 41 have their
armatures 42 provided with a cross bar 43
arranged in position to engage and raise all
of the plates 39 out of. electric connection
with the plates 40, when the electro-magnets
41 are energized. This raising of the plates
39 will permit the springs 88 to return the
armatures 37 of the relay magnets 5 to their
normal position for holding the plate 39
out of electric connection with the plate 40
when the relay magnets are detnergized.
It is to be understood that a similar pair of
electro-magnets 41%
and bar 43* are provided for the group of
relay magnets 5* of the second sign unit 1%,
If the relays 5 or 5% are arranged in more
than one strip, then a pair of release electro-
magnets 41 or 41* must be provided for each
strip. ' :

E%ch of the several keys of the keyboard
is provided with two or more contacts elec-
trically connected, which contacts are ar-

’ ranged to open and close certain circuits ag

follows. The I symbol key 11 is provided
with contact points 44, 45, 46, 47, 48, 49, 50,
51, 52, 53, 54, arranged to be brought into
and out of electric connection with certain
of the conducting strips 19 of the stepping

against the-

and their armatures 4%%-

device. This I symbol key 11 is further pro-
vided with contacts 55, 56, for operating the
stepping device, the contact 55 being ar-
ranged to be brought into and out of elec-
tric connection” with a wire 57 leading
through the electro-magnet 25 of the
stepping device to the main line wire 4. The
contact 56 is arranged to be brought into
and out of electric connection with the
main line wire 10.

The T symbol key 12 is.provided with con-
tacts 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68,
69, 70, 71, 72, arranged to be brought inte
and out of electric connection with the sev-
eral conducting strips 19 of the stepping de-
vice.  This T symbol key 12 is further pro-
vided with contacts 78, 74, for operating the
stepping device, the contact 73 being ar-
ranged to be brought into and out of elec-

_tric connection 'with the wire 57 and the

main line wire 4, and the contact 74 being
arranged to be brought into and out of elec.
tric connection with the main line wire 10.
This release key 13 is provided with con-
tacts 75, 77, the contact 75 being arranged to
be brought into and out of connection with g
wire 82 which leads to the main line wire 4
through an electro-magnet S0 and the con-
tact 77 being arranged to be brought inte
and out of electric connection with the main
line wire 10. A branch line wire 78 leads
from the main line wire 4, through the elec-
tromagnetic switch 8 and from thence to g
contact point engaged by the armature 79 of
the electro-magnet 80, when the electro-mag-
net is deénergized, and from the armature 79
through the wire 81 to the main line wire 10.
A wire 76 leads from a contact peint en-
gaged by the armature 79, when the electro-
magnet 80 is energized, through the release
magnet 41 of the relay device 5, to the main
line wire 4. The wire 76* leads from the
wire 76, through the release magnet 41% of
the relay device 5%, to the main line wire 4.
A spring tends to hold the armature 79 of
the said electro-magnet 80 in such position
that the branch line wire 78 is in electric
connection with the main line wire 10, when
the electre-magnet 80 is deénergized and the
circuit thereby completed through the elec-
tromagnetic switch 8, for energizing said
electromagnetic switch to cause it to olose
the brealc in the main line wire 4. A branch
line wire 84 leads from the wire 82 through
the electro-magnet 34, to the wire 57 and
from thenee to the main line wire 4. The
space key 14is provided with contacts 85, 86,
for operating the stepping. device, the con-
tact 85 being arranged to ‘be brought into
and out of electric connection with the wire
57 and main line wire 4 and the contact 36
being arranged to be brought inte and out
of electric connection with the main line 10,

The test key 15 is provided with contacts
87, 88, 89, 90, 91, 92, 98, 94, 95, 96, 97, 98, 99,

a

70

-

75

S0

85

90

95

100

105

110

115

120

125

130




20

[l
[

30

40

45

b0

56

60

85

~as provided

4

100, 101,arranged to be brought into and out
of electric connection with their respective
conducting strips 19. This test key 15 is also
provided with contacts 102, 103, for operat-
ing the stepping device, the contact 102 be-
ing arranged to be brought into and out of
electric connection with the wire 57 and
main line wire 4, and the contact 103 being
arranged to be brought into and out of elec-
tric connection with the main line wire 10
Tt is to be understood that in actual practice
this test key will have centacts correspond-
ing to the number of conducting strips 19
which, in turn, correspond in number to the
number of lamps in each sign unit. In the
present instance, the test key is only shown
with contacts for testing the
lamps which are shown connected up to form
the letters I and T, and the contacts for op-
erating the stepping device. The main line
wire 10 is electrically connected to the plates
39 of the relay magnets 5, through a wire 104,
and with the plates 39* of the relay magnets
5% through a wire 104™: '

In operation, presupposing

the shaft 20 of the stepping

the arms 21 of
device are in

such a position that the contacts 6 are in |-

. .

electrie connection with the conducting strip
19, through the bridge plate 22 +—As the I
symbol key 11 is depressed its contacts
4454 will be brought into electric connec-
tion with the contacts 6. Also, its contacts
55, 56, will be brought into electric connec-
tion with the main line wires 4 and 10, re-
spectively. A circuit is also normally com-
pleted through the electromagnetic switeh 8,

through the wires 78, armature 79 and wire

81, the electromagnetic switch being ener-
gized and thus closing the break in the line

wire 4. A circuit will be completed through-

each lamp in the display sign unit 1, corre-
sponding to the contacts 44—54 of the I sym-
bol key 11, from one side of each lamp,
through the wire 3 to the line wire 4, and

from the other side of each lamp through’

the wire 7, windings of the relay electromag-
nets 5, contacts ¢, conducting strips 19 and
contacts on the key to the other main line
wire 10. This will'cause the energization of
the required relay magnets 5, thus moving
the. armatures 37 into position to allow the
pairs of plates 39, 40, to come into electric
connection, and complete a parallel circuit
through the plates 89, wires 104 to the main
line wire 10, which will short circuit the key
contacts 44—54 and deénergize the relay
‘magnets 5, so that when the key is released
practically no current will have to be broken
by the contacts 44-—54. -

The depression of the T symbol key 11,
furthermore, causes its contacts 55, 56, to
cnergize the electromagnet 25, thus with-
drawing the pawl 27 carried by the armature
26, a distance of one tooth on the ratchet
wheel 28 of the shaft 20 of the stepping de-

_ready for produeing the display of a

1,116,007

vice. As the I symbol key 11 is released, the
circuit through the electromagnet 25 will be
broken, the magnet deénergized and the ten-
sion spring 29 will then be permitted to ex-
ert its pull upon the pawl 27 to turn the
shaft 90 one step. The relay magnets 5 will
maintain the lamps in the display sign unit
1 in their illuminated condition for display-
ing the letter I, while the shaft 20 has been
rotated one step for bringing the arms 21
into position te cause the bridge plates 22 to
electrically connect the contacts 6* with the
conducting strips 19. The apparatus is now
symbol
on the display sign unit 1*. The T symbol
key 12 may be then depressed, as shown in
Fig.-1. This will bring its contacts 58—12
into electric connection with the contacts 6%.
The contacts 73, 74, of the symbol key 12
will act in the same manner as the contacts
55, 56, of the symbol key 11, for energizing
the electromagnet 25 of the stepping device.
'The several eircuits are comgleted through
the lamps of the sign unit 1* and their re-
lays as described with reference to the lamps
of the sign unit 1.

When 1t is desired to extinguish the lamps
and have the stepping device returned to its
normal ocondition, the release key 13 of the
keyboard is depressed. Its contact T s
brought into electric connection with the
main line wire 10 and its contact 75 is
brought into electric connection with the
main line wire 4, through the wires 82, 84.
The current passing through the wire 84 will
cnergize the electromagnet 34 and the cur-
rent passing through the wire 82 will ener-
gize the electromagnet 80. This will move
the armature 79 to first break the circuit
through the electromagnetic switch 8, there-
by deénergizing the electromagnetic switch
and causing a break in the line wire 4 and
extinguishing all of the illuminated lamps
of the sign. As soon as the armature 79
makes contact with the wire 76, a circuit will
be established through the release magnets
41, 41* of the relays 5, 5*. 'The energization
of the electromagnet 34 causes its armature
to draw the pawls 27 and 31 out of engage-
ment with the ratchet wheel 28 of the step-
ping device, thus permitting the spring 24 to

"yeturn the shaft 20 back to its normal posi-

tion with the bridge plates 22 in position to
electrically connect the contacts 6 with their
respective conducting strips 19. The ener-
gization of the magnets 41, 41% causes their
armatures 42, 42%, through their bars 43, 43%,
to break the electric connection between the
plates 89, 40 and 39%, 40*, and at the same
time permit the armatures 37, 37* of the-
aroups of relay magnets 5, 5* to fall away
from their magnets into position to hold the
plates 39, 89* out of electric connection with
their plates 40, 40%.

The space key 14 is provided with the con-
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tacts 85, 86, corresponding to the contacts 55,
96, of the I symbol key 11 and the contacts
73, 74, of the T symbol key 12 for completing
a circuit through.the electro-magnet 25 of
the stepping device when the space key is
depressed and breaking the circuit when the
key is raized for advancing the stepping de-
vice one step to skip a display sign unit
witheut illuminating any cf the lamps there-
of, for forming a space between the char-
acters or groups of characters. - :
The test key 15 is provided with contacts
corresponding to all of the lamps in each
i when depressed,
will illuminate all of the lamps which are in
proper working order, so as to give a visual
indication of the condition of the lamps in
each of the display sign units. This test key
Is also provided with the contacts 102, 108
for operating the stepping device, for bring-
ing the test key successively into position to

‘test the lamps of each unit of the sign.

What we claim is:

1. In .an electric display sign system, a
source ©of electrical energy, a keyboard,
switches seléctively controlled thereby, a dis-
play sign composed of units, each unit com-
posed of elements selectively controlled by
their respective switches, a stepping device
controlled by the operation of the keys of
the keyboard, said stepping device compris-
ing members corresponding to the elements
of the units and connections for bringing the
elements of the successive sign units into di-
rect connection with the members of the step-
ping -device as the -stepping device is: op-
erated and thence to the keyboard switches,
connections from said source to the switches
and to said “elements and a single ‘electro-
magnet for operating the stepping device.

2. In an electric. display sign system, a

single source of electrical energy, a key-
board, switches selectively centrolled there-
by, a display sign composed of units, each
unit composed of elements selectively con-
trolled by their respective. switches, a step-
ping device controlled by the operation of
the keys of the keyboard, said stepping de-
vice comprising members corresponding to
the elements of the units and connections for
bringing the elements of the successive sign
units into direct connection with the mem-
bers of the stepping device as the stepping
device is operated and thence to the key-
board switches, a single electro-magnet con-
nected to said source for operating the step-
ping device, connections from said source to

- said keyboard switches and to said elements,

60

. electro-magnet for returning

65

connections. from said switches to said single
electro-magnet, a separate electro-magnet,
and means controlled by said separate
the stepping
device to its normal -condition. »
~ 8. In an electric display sign system, a

single ‘source of.electrical energy, a key-

trical energy.

S

board, switches selectively controlled there-
by, relay magnets, a display. sign composed
of units, each unit composed of elements
cemprising  electrically ~operated signals,
said elements connected to said relay mag-

‘nets, said elements and relay magnets being

selectively controlled by their respective key-
beard switches, a stepping device controlled
by the operation of the keys of the keyboard,
said stepping device comprising members
corresponding to the elements of the units
and connections for bringing said elements
and relay magnets of successive sign units
into controllable connection with the keys of
the keyboard as the stepping device is op-
erated, a suitable circuit including said
source, said switches, said relay magnets,
said elements and said stepping device for

operating said relay magnets and said ele- -

ments, and means by the operation of said
relay magnets for bringing said signals into
direct connection with said source of elec-

4. In an electric display sign system, a
single source of electrical energy, a key-
board, switches selectively controlled there-
by, relay magnets, a display sign composed
of units, each unit composed of elements
comprising electrically operated signals,
sald elements connected to said relay mag-

selectively controlled by their respective key-
board switches, a stepping device controlled
by the operation of the keys of the keyboard,
said  stepping device comprising members
corresponding to the elements of the units
and connections for bringing said elements
and relay magnets of successive sign units
into controllable connection with the keys of

" the keyboard as the stepping device is op-
“erated, a suitable circuit *including said

source; said switches, said relay magnets,
said elements and said stepping device for
operating said relay magnets and said ele-
ments, and means controlled by the pera-
tion of said relay magnets for bringing said
signals into direct connection with said
source of electrical energy for short circuit-
ing that. part of the energizing circuit from
and including said relay magnets to said
source of electrical energy. .

5. In an electric display sign system, a
single source of electrical energy, a key-
board, switches selectively controlled there-
by, relay magnets, a display sign composed
of units, each unit composed of- elements
comprising electrically operated - signals,
said elements connected to said relay mag-
nets, said elements and relay magnets being
selectively controlled by their Tespective
keyboard switches, a suitable circuit includ-
ing said source, said switches, said. relay
magnets and said elements for operating
said relay magnets and elements of succes-
sive sign units, and means controlled by
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said relay magnets for maintaining said sig-

nals in their displayed condition independ-
ently of said relay magnets. _

6. In an electric display sign system, a
single source of electrical energy, a key-
board, switches selectively controlled there-
by, relay magnets, a display sign composed
of units, each unit composed of elements
comprising electrically operated signals,
said elements connected to said relay mag-
nets, said elements and relay magnets being
selectively controlled by their respective
keyboard switches, means for bringing said
elements and relay magnets of successive
sign units into controllable connection with

_the keys of the keyboard, a suitable circuit

including said source, said switches, said re-
lay magnets, said elements and said means
for operating said relay magnets and ele-
ments, and means controlled by said relay
‘magnets for maintaining.said signals in
their displayed condition independently of
said relay magnets. '

7. In an electric display sign system, a
single source of electrical energy, a key-
board, switches seléctively controlled there-
by, relay magnets, a display sign composed
of units, each unit composed of elements

. comprising electrically operated signals,
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said elements connected to said relay mag-
nets, said elements and relay magnets being
selectively controlled by their respective
keyboard switches, means for bringing said
relay magnets and elements of successive
sign units into controllable connection with
the keys of the keyboard, a suitable circuit
including said source, said switches, said re-
lay magnets, said elements and said means
for operating said relay magnets and said
elements, and means controlled by the op-
eration of said relay magnets for bringing
said signals into direct connection with said
source of electrical energy, for short circuit-
ing that part. of the energizing circuit from
and including said relay magnets to said
source, for maintaining said signals in their
displayed condition independently of said
relay magnets.

8. In an electric display sign system, a
single source of electrical epergy, a key-
board, switches selectively controlled there-

by, relay magnets, a display sign composed

of units, each unit composed of elements
comprising electrically operated signals, and
connected to said relay magnets, said ele-
ments and relay magnets being selectively
controlled by their respective keybodrd
switches, means by the operation of a single
electro-magnet controlled by the operation
of the keys of the keyboard for bringing the

- said relay magnets and elements of succes-

stve sign units into controllable connection
with the keys of the keyboard, a suitable
¢ircuit including said source, said switches,
said means, said relay magnets and said ele-
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ments for operating said relay magnets and
elements, and means controlled by the op-
eration of said relay magnets for bringing
said signals into direct connection with said
source of electrical energy, for short circuit-
ing that part of the energizing circuit from
and including said relay magnets to said
source, for maintaining said signals in their
displayed condition independently of said
relay magnets. '

9. In an electric display sign system, a
single source of electrical energy, a key-
board, switches selectively controlled there-
by, relay magnets, a display sign ‘composed
of units, each unit composed of elements
connected to said relay magnets, said ele-
ments and relay magnets being selectively
controlled by their respective keyboard
switches, relay armatures adapted to be at-
tracted by said relay magnets, pairs of
springs normally electrically connected and
adapted to be withheld from such electrical
connection when their respective relay arma-
tures are in their normal unattracted posi-

 tion, a suitable circuit incinding said source,

said switches, said relay magnets, said ele-
ments and said pairs of springs for operat-

- ing said relay magnets and elements of suc-

cessive sign units, and means for holding
said relay armatures in their attracted posi-

tion after being attracted by their respec-

tive relay magnets independently of said
relay magnets. :

10. In an elecirie display sign system, a
single somrce of electrical energy, a key-
board, switches selectively controlled there-
by, relay magnets; a display sign composed
of units, each unit composed of elements con-
nected to said relay magnets, said elements
and relay magnets being selectively con-

‘trolled by their respective keyboard switches,

means for bringing said relay magnets and
elements of successive sign units into con-
trollable connection with the keys of the key-
board, relay armatures adapted to be at-
tracted by said relay magnets, pairs of
springs normally electrically connected and
adapted.to be withheld from such electrical
connection when their respective relay arma-
tures are in their normal unattracted posi-
tioms, a suitable circuit including said source,
said switches, said means, said relay mag-
nets, said elements and said pairs of springs
for causing said relay magnets to attract
their armatures and for operating said ele-
ments, and means for holding said relay
armatures in their attracted position inde-
pendently of said relay magnets. -

11. In an electric display sign system, a
single source of electrical energy, ¥ key-
board, switches selectively controlled ‘there-
by, relay magnets, a display sign composed
of units, each unit composed of elements
connected to.said relay magnets, said ele-
ments and relay magnets being selectively
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controlled by their respective keyboard
means by the operation of a single
electro-magnet controlled by the keys of the
keyboard for bringing said’ relay magnets

and elements of successive sign units into

controllable connection with the keys of the
keyboard, relay armatures adapted to be
attracted by said relay magnets, pairs of
springs normally electrically connected and
adapted to be withheld from such electrical
connection when their respective relay arma-
tures are in their normal unattracted posi-
tion, a suitable circuit including said source,
said switches, said relay magnets, said ele-
ments; said means and said pairs of springs

for causing said relay magnets to attract

their respective armatures and for operating
said elements so as to bring said elements
into direct connection with said source, and
means for holding said armatures in their
attracted position independently of said re-
lay magnets for maintaining said direct con-
nection between said source and said ele-
ments.

12. In an electric display sign system, a
single source of electrical energy, a key-

board, switches selectively. controlled there- -

by, relay magnets, a display sign composed
of units, each unit composed of elements
comprising electrically operated sigmals,
said elements connected to said relay mag-
nets, said elements and relay magnets, be-
ing selectively controlled by their respective
keyboard switches, relay armatures adapted
to be attracted by said relay ‘magnets, pairs
of springs normally electrically -connected

‘and adapted to be withheld from such elec-

trical connection when their respective re-
lay armatures are in their normal unat-

tracted position, a suitable circuit including.

said source, said switches, said relay mag-
nets, said elements, and said pairs of springs
for bringing said elements into direct con-
nection with said source by causing said
armatures to be attracted by their respec-
tive relay magnets, and means for holding
said relay armatures in their -attracted po-
sitions independently .of said relay mag-
nets, for maintaining said direct connection
between said elements and said source, for
maintaining said signals in’their displayed
condition. : '

18. In an electric display sign system, a
single source of electrical energy, a key-
beard, switches selectively controlled there-
by, relay magnets, a display sign composed
of units, each unit composed of elements
comprising electrically operated signals,
said elements connected to said relay mag-
nets, said elements and relay magnets being
selectively controlled by their respective key-
board switches, means for bringing said ele-
ments and relay magnets of successive sign
units into controllable connection with the
keys of the keyboard, relay armatures adapt-

7

ed to be attracted by said relay magnefs,

pairs of springs normally electrically con-
nected and adapted to be withheld from

'such electrical connection when their re-

spective relay armatures are in their normal
unattracted position, a suitable circuit. in-

-cluding said source, said switches, said ele-

ments, said relay magnets, said means, said
relay armatures and said pairs of springs
for bringing said elements into direct con-
nection with said source by causing said

-armatures to be attracted by their respective

relay magnets, and means for holding said
relay armatures in their attracted positions
independently of said relay magnets, for.
maintaining said direct connection between
said elements and said source, for maintain-
ing said signals in their displayed condi-
tion, ’

14. In an electric display sign system, a
single source of electrical energy, a key-
board, switches seléctively controlled there-
by, relay magnets, a display sign composed
of units, each unit composed. of elements
comprising electrically operated signals, said
elements connected to relay magnets, said
elements and relay magnets being selectively
controlled by their respective keyboard
switches, means by the opération of a single
electro-magnet for bringing said elements
and relay magnets of successive sign units
into controllable connection with the keys
of the keyboard, relay armatures adapted to
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be attracted by their respective relay mag-

nets, pairs of springs normally electrically
connected and adapted to be withheld from
such electrical connection when their re-
spective relay armatures are in their normal
unattracted position, a suitable circuit in-
cluding said source, said switches, said ele-
ments, said relay magnets, said means con-
trolled by said single electro-magnet; and
said pairs of springs for bringing said ele-
ments into direct connection with said source
by causing said armatures to be attracted by
their respective relay magnets, and means
for holding said relay armatures in their

attracted position, independently of said re--

lay magnets, for maintaining said direct
connection between said elements and said
source of electrical energy, for maintaining
said signals in their displayed condition.
15. In an electric display sign system, a
single source of electrical energy, a- key-
board, switches electrically controlled there-
by, relay magnets, a display sign composed
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of units, each unit composed of elements -

comprising electrically operated signals, said:

elements connected to said relay magnets,
said elements and relay magnets being selec-
tively controlled by their respective key-
board switches, means controlled by the op-
eration of a single electro-magnet for bring-
Ing said elements and. relay magnets of sue-
cessive sign units into controllable connec-
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tion with the keys of the keyboard, means
controlled by said relay magnets for main-
taining said signals in their displayed condi-
tions independently of.said relay magnets,
electro-magnets for controlling the release of
said relay magnets, a suitable circuit includ-
ing said source, said switches, said elements,
said relay magnets, said means for bringing
said elements and relay magnets into con-
trollable connection with the keys of the key-
board, said means for maintaining said sig-
nals in their displayed condition, and said
electro-magnets for operating said elements

and relay magnets, and means controlled by

said electromagnets for permitting said re-
lay magnets to return to their normal con-
dition.

16. In an electric display sign system, a
single source of electrical energy, a key-

board, switches selectively controlled there-

by, relay magnets, a display sign composed:
of units, each unit composed of elements
comprising electrically operated signals, said
elements connected to said relay magnets,

‘said elements and relay magnets being selec-

tively controlled by their respective key-
board switches, a stepping device, said step-
ping device comprising members correspond-
g to said élements and relay magnets of
said units, and connections for bringing said

sign units into controllable connection with
the keys of the keyboard as the stepping de-

_vice is operated, means controlled by the op-

eration of said relay magnets for maintain-
ing said signals in their displayed condition
independently of said relay magnets, elec-
tro-magnets, means controlled by the opera-
tion of said electro-magnets for permitting
said relay magnets to return to their normal
condition, a separate electro-magnet, a suit-
able circuit including said source of elec-
trical energy, said keyboard switches, said
relay magnets, said elements, said stepping
device and all said electro-magnets for oper-
ating said elements and relay magnets and
said stepping device, and means controlled
by said separate electromagnet for returning
said stepping device to its normal condition.

17. In an electric display sign systex;{l, o
' ey-
board, switches selectively controlled there-
by, relay magnets, a display sign composed
of units, each unit composed of elements
comprising electrically operated signals, said
elements connected to said relay magnets,
said elements and relay magnets being selec-
tively controlled by -their respective key-

board switches, means controlled by a single.

electro-magnet for bringing said elements
and relay magnets ‘of successive sign units
into controllable comnection/ with the keys
of the keyboard, means controlled by the
operation of said relay magnets for main-
taining said signals in their displayed condi-

 being selectively controlled by

_for permitting said ¢
' to their normal condition, a suitable circuit
“including said source of electrical energy,
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tion, independently of said relay magnets, a
suitable circuit including said source of elec-
trical energy, said keyboard switches, s id
elements, said relay magnets and said, me%ns
controlled by said single electro-magnet for
operating said elements and relay magnets,
and an electromagnetic switch for breaking

the circuit of said signals for permitting

them to return to their normal condition.
18. In an electric display sign system, a
single source of electrical energy, a key-
board, switches selectively controlled
thereby, relay magnets, a display sign com-
posed ‘of units, each unit composed of ele-
ments comprising electrically operated sig-
nals, said elements connected to said relay
magnets, said elements and relay magnets
their respec-,
tive keyboard switches, means controlled by
a single electro-magnet for bringing said ele-
ments and relay magnetsinto controllable con-
nection with the keys of the keyboard, means
controlled by said relay magnets for main-
taining said signals in their displayed con-

dition independently of said relay Imagnets,

means for breaking the circuit of said sig-
nals at a single point, electro-magnets,
means controlled by said electro-magnets,
relay magnets to return

said keyboard switches; said relay magnets,

. said elements, said means controlled by said
_single electro-magnet, said means for break-
‘ing the circuit of said signals and said. elec-
“tro-maghnets for operating
‘relay magnets and for operating said elee-
:tro-magnets, and means controlled- by the
“operation of a single key of the keyboard
‘for operating said means for breaking the
‘circuit at a single point before operating

said electro-magnets for permitting said re-
lay magnets to return to their normal con-

-dition.

19. In an electrical display sign system,

‘a single source of electrical energy, a key-
board,

switches selectively controlled

thereby, relay magnets, a display sign com-

" posed of units,each unit composed of elements
_comprising electrically operated signals, said
‘elements. connected to said relay magnets,
.said elements and relay magnets being se-
lectively controlled by their - respective

switches, a stepping device controlled by the
keys of the keyboard, said stepping device

_comprising members corresponding to said

elements and relay magnets of said units for
bringing said elements and relay magnets
of successive sign units into controllable
connection with the keys of the keyboard as
the stepping device is operated, a single
electro-magnet for operating said stepping
device, means controlled by the operation
of said relay magnets for maintaining said
signals in their displayed condition inde-

said elements and.
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pendently of said rélay magnets, electro-

magnets, means controlled by the operation

of said electro-magnets for permitting said
relay magnets to return to their normal con-
dition, means for breaking the circuit of
said, signals at a single point, a separate
electro-magnet, means controlled by said
separate electro-magnet for returning the
stepping device to Its normal condition, a
suitable circuit including said source of elec-
trical energy, said keyboard switches, said
relay magnets, said elements, said stepping
device, said single electro-magnet for oper-
ating said stepping device, all of said elec-
tro-magnets, and said means for breaking
the circuit of said signals at a single point
for operating said elements, and for return-
ing said signals to their normal condition,
and means controlled by a single key of the
keyboard for operating said means for

~breaking the circuit of said signals at a
-single point before operating said electro-

magnets for permitting said relay magnets
to return to their normal condition, for op-
erating said separate electro-magnet for re-
turning said stepping device to its normal
condition, -

20. In an electric display sign system, a
single source of electrical energy, a keyboard,
switches selectively controlled thereby, re-
lay magnets, a display sign composed of
units, each unit composed of elements com-
prising electrically operated- signals, said
elements connected to said relay magnets,
said elements and relay magnets being se-
lectively controlled by their respective key-
board switches, a stepping device compris-

* ing members corresponding to said elements

40

of said units, for bringing said: elements
and relay magnets of successive sign units

-

into controllable connection with the keys
of the keyboard, a single electro-magnet con-
trolled by the keys of the keyboard for op-
erating said stepping device, means con-
trolled by the operation .of said relay mag-
nets for maintaining said signals in their
displayed conditions independently of said
relay magnets, electro-magnets, means con-
trolled by said electro-magnets for permit-
ting said relay magnets to return to their
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normal condition, an electro-magnetic switch -

for breaking the circuit of said signals at a
single point, a separate electro-magnet, means
controlled by said separate electro-magnet for
returning said stepping device to its normal
condition, a suitable circuit including said
source of electrical energy, said keyboard
switches, said relay magnets, said elements,
said stepping device, said single electro-
magnet for operating said stepping device,
all said electro-magnets and said electro-
magnetic switch for operating said elements
and for returning said signals to their nor-
mal condition, and means controlled by a
single key of the keyboard for releasing
said electro-magnetic switch before operat-
ing said electro-magnets for permitting said
relay magnets to return to their normal con-

dition, for operating said separate electro-

magnet for returning said stepping device
to its normal condition.

In testimony, that we claim the foregoing
as our invention, we have signed our names
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In presence of two witnesses, this twentieth ‘

day of August, 1909. ,
HARVEY L. BURNS.
SAMUEL B. WILLIAMS, Jr.

Witnesses:
F. Grorce Barry,
HeNry THIEME.




