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a ' Patented Sept‘. 11, 1934 
- 1,913,539 ' 

‘PATENT . OFFICE UNITED STATES 
1,973,539 

SYSTEM FOR DISPLAYING INTEILIGENCE' 
AND CONTROLLING APPARATUS THERE 
FOR ' 

Sterling Morton, Chicago, and Howard L. ' 
Kenilworth, Ill., assignors to Teletype Corpora 
tion; Chicago, 111., a corporation of ‘Delaware 

Application September 15, 1930, Serial No. 481,895 

21 Claims. (Cl. 1185-24) ' 

The present invention relates to a system of 
displaying intelligence through the medium .of a 
moving or changeable sign and provides an im 
proved display system whereby the intelligence 

5 displayed can be continuously changed, thereby 
avoiding the repetition inherent in changeable 
signs heretofore used. The improvement also 
provides an improved means and apparatus for 
displaying intelligence which can be located at 

lO'a number-0f di?ferent stations and controlled 
telegraphically from a central station, for the 
purpose of broadcasting current news or the like. 
The invention also provides an improved im 
pression mechanism or'sign controlling appara- , 

l5 tus having a series of selectable character mem 
bers and means ‘controlled thereby for forming 
and eilfecting the impression upon the tape or 
the like, of directly legible characters. 
with these and other objects in view, the in 

20 vention consists in the features of improvement 
hereinafter more fully set forth in detail,~ il 

' lustrated in the preferred forms in the accom-i 
panying drawings and more particularly pointed 
out in the appended claims. ' 

25 In the drawings: 1 
_ Fig. 1 is a front elevation with parts broken , 

\ away, of an illuminated sign such as'may form > 
a part of the present improved‘ display system, 
together with a diagrammatic view of the im- ~ 
pression device or perforator for forming a ?ex 
ible sign controlling means such as a tape. 

Fig. 2 is a plan view partially broken away, 
of parts shown in Fig. 1. 

Fig. 3 is a diagram of the controlling circuit 
' forming a part of the improved system. 

- Fig. 4 is a plan view of the selecting and 
impression apparatus for controlling the sign 

I and display system. ' ‘ 

Fig. 5 is anlelevation of the selector mecha 
nism ‘with the parts shown in section on the 
line 5-5 of Pig. 4.‘ a 

6‘ is a horizontal section on the line 6—6 
of_Fig. 5. . a ' ' w 

'Tis a detail plan view of the parts shown 
in Pie. 5 ' ~ - 

. m- 8~ is 
' of Fig. '1. 
‘ Fig.9isanenlargeddetai1planview 

shown in Fig. 4. _ . 

10 is a front end elevation of the appara 
tus shown in Fig. 4, with partsbroken away and 

i ' shown insection. - _ 

Figs. llamd 12 are detailviews of the trans 
55 lating character members or plates, Fig. 11 

40 

61 are 

> ing the printing of characters on the tape rather 

a vertical section on'the line 8-8" 

showing one of the plates in normal position _ 
and Fig. 12 in shifted position. 

Fig. 13 is an enlarged detail view of the im 
pression members or elements shown _in Fig. 4, 
and which are in the form of tape punches- . 

Figs. 14 and 15 are detail plan section and 
elevation respectively, of means for controlling 
and e?ecting the operation of the punching ap 
paratus. ' 

Fig. 16 is a view similar to Fig. 14, but show 
ing the parts in shifted position. 7 _ 

Figs. 17 and 18 are detail views of parts of the 
punch controlling selector mechanism. _ 

Fig. 19 is a diagrammatic‘ view illustrating 
parts for controlling the operation of a moving 
display sign by the medium of a perforated 
tape which is produced telegraphically during 
the operation of the sign. . I 

Fig. 20 is an elevation of the receiving station 
of the system shown in Fig. .19,.with the con 
tact tank partly in section. - 
Fig. 21 is an enlarged plan view of a portion 

of the contact tank. 
Fig: 22 is a transverse section of the contact 

tank and also shows the connections between 
thesameandthelampsofthesign. 

Fig. 23 is a detail of_a mounting of the lamps 
in the sign. - 

Fig. 24 is a perspective view illustrating a 
tape-actuated switch for controlling the stopping 
ofthe tape. . - 

Figs. 25 and 26 are detail views illustrating the 
tape stop mechanism. ‘ _ 

Fig. 27 is a detail view of the tape hold-down 
member employed in the contact tank. 

Fig. 28 is a circuit diagram of the tape'start 
and stop mechanism. . ‘ 

Fig. 29 is a view corresponding to a portion of 
Fig. 4, but illustrating a modi?cation for effect 

70 

75 

95 
than perforating the same. ' 

Fig. 30 isadetailofthepartsshownin?g. 
20. - . ' . 

Fig. 31 is a partial plan view of the impres 
sion apparatus, illustrating another modi?cation. 106 

Fig. 32 is a detail view of parts shown in Fig. 
31. - 

Fig. 33 shows a section of the tape with the 
characters produced thereon by the imprunion ' 

In the small'direct reading.sign shown in 
Figs.1 and2,atranslucentglsss2is 
inaframe 1 atthefrontofthesignandatape 
3isfedbehindtheglas2andginfrontofa 
row of incandescent lamps 4. In the fun 11o_ 
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' ' ?xed to a lever 25 which is pivoted at 45. . The 
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shown, a ,smallmotor 6, through the medium of 
a belt 7, drives pulley 8, the roller 'shaft 9 of ' 
which cooperates with a pressure roll v10 to 
pullv the tape through the sign. . 
As indicated, the perforating apparatus 5 

comprises a plurality of impression elements or 
punches disposed in a number of rows in a print 
ing ?eld. The characters are formed by oper 
ating the punches in different groups, ‘ each 
adapted to form and effect the impression of a 
legible character. Parts are broken away in Fig. 
‘1 to illustrate the formation of several of the 
characters. Y 

The impression or punching mechanism, which 
is hereinafter more clearly set forth, is provided 
with'tape feeding rolls 12 and 13, and in the form 
shown in Figs. 1 and 2, the tape extends there 
from directly into one end of the sign and 
around an idler roller 15 at its opposite end and 
then to tape driving rolls 9 and 10. 
The punching'mechanism is preferably con 

trolled by a selector mechanism. which is re 
sponsive to code signals comprising permuta 
tions 'of two different electrical conditions ex 
tending through a de?nite number of time in-’ 
tervals or‘ units. Such signals may be trans 
mitted over a line conductor 16 (see Fig. 3) from 
a keyboard sender, such for example as illus 
trated in the U. S. Letters Patent No, 1,595,472 
of Howard L. Krum, dated August 10, 1926. 
Preferably a start-stop telegraph system is em 
ployed and the selecting units of the permuta 
tion or Baudot code are each preceded by a 
starting unit or interval and followed by a stop 
ping unit or pulse which may be of inde?nite 
duration. 
The impressionmechanism is preferably con 

trolled by a selector mechanism such as' de 
scribed and claimed in U. S. Letters Patent No. 
1,745,633, dated February 4, 1930, except that 
instead of .?ve selectors, the present selector 
mechanism is provided with six in correspond 
ence with the number of selecting units of the 
signal code. ' ; > - ‘ 

The six selectors are in the form of thin, ?at 
?ngers30 (see Figs. 5 and 6) arranged one above 
the other between guide plates 31. The latter 
are mounted on studs 32 rising from a frame 
plate ‘328 and are spaced by washers 33.‘ The 
circular rear ends of» the selector ?ngers engage _ 
similarly shaped sockets. in a set of six bell-cranks _ 
34 pivotally mounted on a stud 35. ‘Individual 
springs 36 hold the bell-cranks and selector 
?ngers in normal position with the pointed rear 
ends of' the bell-crank arms adjacent a cam 
barrel 37 on-the upper end of a shaft 38. The 
latter is continuously driven when the apparatus 
is in operation, from a motor 39 through the 
medium of intermeshing gears 395 (see Fig. 10). 
The cam barrel 37 is provided with a spirally 

arranged series of cam ?ngers 41 which suc-' 
cessively oscillate" the bell-cranks 34 and longi 
tudinally reciprocatethe selecting ?ngers as the 
cam barrel is rotated. r-The .selecting ?ngers 30 
in addition to their longitudinal movement, are 
arranged-to swing late‘rallybetween a pair of 
stop pins 40, and. the setting of the selectors 
either in right or left-hand position is controlled 
by an.electromagnet '18 which responds to the 
received signals. The magnet armature 44 is 

free T-shaped end of the lever is provided with 
depending arms 46 which cooperate with offset 
arms or abutments .47 on the pivoted ends of the 

"selector ?ng?'s 80. 

i 
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As set forth the prior Patent No. 1,745,633 
referred to, the selector ?ngers 30 act through a 
series of ‘Ii-shaped levers 50 to position a second 
set of selecting members or notched permutation _ 
bars 51. . The T-levers are arranged‘between the 
plates 31 and mounted on a pivot stud 52. The 
permutation bars are mounted upon and have 
‘pin and slot connections with a ?xed support. 
The springs 36 normally hold the bell-cranks 34, 
as shown in Fig. 6, with the selecting ?ngers in 
their forward positions in engagement with the 
T-levers, so that the permutation bars 51 are 
each held in one or the other of two positions ac 
cording as the corresponding selectingv ?nger is 
in its right or' left-hand position. 
The abutments 46 on the ends of the armature 

lever are closer together than the abutments 47 
on the ends of the, selectors, so that, as the 
armature lever is vibrated in response to the elec 
trical conditions of the received signals, the parts ' 
46 alternately move into and out of alignment 
with the ends of the arms 47 and cooperate there 
with, as the ?ngers are reciprocated by the 
rotary cam barrel, to determine the setting of 
the selectors each either in its right or left-hand 
position. When thus set in a combination cor 
responding to any signal. received, the selectors 
are pressed forwardly by the springs 36 against 
the T-levers 50 and the setting of the selector 
?ngers is transferred to the permutation members 
if and when the latter are unlocked. The permu 
tation members are locked during the selecting 
operations effected thereby, but, as stated, the 
setting of the selecting ?ngers is transferred 
thereto as soon as the permutation bars are re-‘ 
‘leased. This arrangement permits. a selecting 
operation of the permutation members during 

' the setting of the selecting ?ngers in response to 
the succeeding code signal. , 
The cam barrel 37 is driven from the shaft 38 

. through the medium of a friction clutch coin 
‘prising metal discs 60 and 61, one ?xed to the end 
of the shaft and the other to a sleeve keyed 
thereto. The cam barrel is provided‘ on its ends 
with disks 62 andfriction washers 63 are inter 
posed between these disks and the adjacent metal 
disks 60 and 61. Pressure is applied to the fric 
tion washers by a spring64 extending between a 
sleeve 65 ?xed to the shaftand the disk 61. 

The'friction clutch tends to rotate the cam, 
barrel in clockwise direction, but normally it isv 
arrested by the engagement of an arm 66 there 
on with a lug 67 on the lower arm of a U-shaped 
stop gate 68._ The latter is pivoted on a stud 69 
depending from-a plate 76 and its upper arm is 
engaged by a latch 70 pivoted at 74 to a lug 75 
on the plate 76. The plate 76 is rotatable about 
a pivot stud 77 in line with the axis of the shaft ' 

.135 
38, and is adapted to» be clamped in adjusted-po 
sition against a ?xed, plate 78. . _ 

The- outer end of the latch 70 is held in its 
operative depressed position by a spring 83 and 
it is shifted to release the stop gate and permit 
the rotation of the spring barrel by a bell-crank 
84 pivoted on a small ?xed bracket 85. ' The lat 
ter is shifted by a small plunger 86 which is op 
erated in'turn‘ by the eccentric head 88 of a stud 
?xed to the armature lever 25. 

Preferably. the receiver magnet 18 is normally 
energized and holds the armature in_ the posi 
tion shown in Fig. 6 against the tension of its 
.spring 26; In response to the uniform start 
pulse of each signal, the magnet '18 is deener 
gized and its armature shifted‘ by its spring to 

' thereby trinthe latch 70 and release the‘ stop‘ 
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.gate 68 and permit the rotation ofthe cam 

10 

member as described. During this rotation the 
selecting ?ngers are set in a combination cor 
responding to the units or intervals of the signal 
and when the permutation bars are released, the 
setting of the fingers is transferred thereto. At 
the end of each signal and during the stop or 
spacing interval, the arm 66 on the cam barrel 
engages ‘the lug 67 on the‘ stop gate and, as the 
latter is held at this time in position by the 
latch 70, the rotation of the cam barrel is ar 
rested until again released in response to the 

' starting pulse or interval of the succeeding sig 

.15 

25 

30 

no.1. ' l v 

. The permutation bars 51' cooperate with a 
common operating bar-'96 to select and eifect 
the operation of any one of a number of vertical 
ly disposed bars 95 which in turn effect the set 
ting of a set of character members or transla 
tion plates. The bars 95 are normally held in 
their lowermost position by individual springs 
176 and are guided in their upper ends in a comb 

‘bar 175. Normallythe actuating bar‘ 96 is in 
its lowermost position, as shown in Fig. 17, and 
its forward edge cooperates with inclines on the 
rear edges of the bars 95‘ to hold them in their 
forward position out of engagement with the 
notched forward edges of the permutation bars. 
The universal actuating bar 96 also normally 
holds a locking bar 90, pivoted at itslower end, .. 

' out of engagement with beveled teeth, one of 

35 

45 

50 

which is formed on each‘ of the permutation 
bars. ‘ The universal ‘bar, 96 is carried on the 
plunger 141 that is vertically guided in the ma-, 
chine frame and is operated from a cam 97 on 
the vertical shaft 38 through the medium of a 
bell-crank lever 135 mounted on the ?xed pivot 
136 (see Fig. 18). The lower arm 137 of the 
bell-crank engages a notch in the plunger 141 
(see Fig. .10) and a spring 138 (see Fig. 18) con 
nects this arm toa ?xed pin 139. The cam 97 
cooperates with a roller 127 on the bell-crank 
and normally‘ the high part of the cam engages 
the roller and holds the universal operating bar 
96 in ‘its lowermost position. . 
The cam 97 is carried on a sleeve 112 which is 

loose on the shaft 38, but is adapted to be con 
nected thereto by crown tooth clutch members 
.113 and 114. The latter is ?xed to the shaft 
(see Fig. 15) and the driven cam member 113 is 
spllned to the sleeve 11: and is pressed toward 
the other clutch member by a spring 116. A bail 
118 mounted upon a vertical pivot shaft 121 (see 
Figs. 6, 14, 15 and 16) is held in normal position 
by a spring 122 and is provided at its upper end 

,withanarm123arrangedtobeengs8edbya 
tooth 124 on the cam barrel‘37. The arm on 

- the lower end of the bail is provided with an 
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offset 125 which normally engages a crown earn 
117 on the driven clutch member and thereby 
holds it in disengaged position. Hear the end 
of each signal, the ball or trip member 118 is 
shifted by the tooth 124, as indicated in Fig. 16, 
so that the ‘clutch member 113 is engaged with 
the clutch member 114 by the spring 116 and a 
revolution of the cam 9'7 is elected to raise and 
lower the universal operating bar 96. as this_ 
bar is raised, the actuating bars 95 and the loci; 
ing bar 90 are drawn into engagement with the , 
permutation bars 51 and one of the actuating 

' bars, corresponding to the setting of the permu 
tation bars, drops into the aligned notches of the 
permutation bars so that the actuating bar 96 

: engages a lug 95’ thereon and effects the vertical 
movement of the selected, actuating bar. Upon 

113 and 114. 

in outline to the corresponding charac 

3 
the complete rotation of the cam' 97, operating 
bar 96 is lowered to restore the locking bar 90 
and the actuating bars 95, and the lug 125‘ on‘ 
the trip member 118 disengages the clutch mem 

The selection and operation of the actuating 
bars95 control the setting of a plurality of char 
acter members or translating plates 162. The 
latter are mounted to slide in their own planes 
in a frame formed by a carriage designated as 
a whole by the numeral 155 (see Fig. 4). This 
carriage comprises transverse members 156 con_~ 
nested by longitudinal members 157 and is pro 
vided with rollers 158 whichrengage ?xed tracks 
or rails 159. The character members or trans 
lation plates 162 are arranged to slide, as stated, 
each in its own plane in slots formed in longi 
tudinal bars 157 of the carriage. 
A plurality of the impression members or 

punches 165 are arranged in horizontal and ver 
tical rows in an impression ?eld and mounted _ 
to slide horizontally to a limited extent in ?xed 
guide plates 166, so that they'will cooperate with 
a punch plate‘l?'l to perforate the tape 3. The 
punches are forced forwardly through the tape 100 
by a. series of actuating bars 168 ‘and are with 
drawn by a stripper plate 169, which is ?xed to 
the forward end of the reciprocating carriage 
andis arranged to engage heads 170 on the in 
ner ends of the impression elements or punches 105 
165. The punch operating bars 168 correspond 
in number and arrangement with the impres 
sion elements or punches 165 and their forward 
ends are contracted to align with the punches, 
wheres the-main body of the operating bars are 110 
spread somewhat i'artherapart, as most clearly 

in Fig. 13. These operating bars slide 
through ?xed guide plates 171 and extend 
through openings in the character members or 
translating plates 162. Each plate is provided 115 
with a cam slot 180, (see Figs. 11 and 12) which 
engage a stud 179 on the lowerend of the cor 
responding actuating bar 95. Normally the . 
parts are in the position shown in Fig. 11, but 
when the character or translating plate is se- 120' 
lected, the corresponding actuating bar 95 is 
lifted and the plate. shifted from its left-hand 
position shown in Fig. 11, to its right-hand po 
sition as shown in Fig. 12. Also, the holes 181 
and 182 through which the punch operating 125 ' 
bars 168 extend are relatively large and small 
and as indicated in Figs. 11 and 12, the outline 

' of the small holes in any one plate corresponds 
to the character represented thereby, the small 
holes in these'ngures representing the letter E. 130 
Also, each punchoperating bar 168 is provided 
with teeth 183 adjacent the several plates and 
when any character plate is shifted to its right? 
hand position, the edgeslof the small holes will 
engage teeth on a group of punch actuating bars 

ter, and when the carriage and plates carried 
thereby are advanced, perforations outlining the , 
character are formed in the tape. . - 
The carriage is shifted by a cam 131 (see 14; 

' Figs. 4 and 9) formed on the sleeve 112 and 
having a crown groove therein which engages 
‘a pin or roller 132 on the end of an arm 185. 
The latter is mounted on the upper end of a 
vertical rock shaft 184 and an arm 186 on the 
lowerendofthisshaftisconnectedbya link 
187 to the rear end of the reciprocating car 

The mechanism for feeding the tape comprises 
gears 191 and 192 connecting the lower end of 150 

85 , 

135 



4 
the shaft 38 with a~hoiizontal shaft 193 (see 
Figs. 4 and 10) . The latter'is iom'naled in suit 
able bearings in the base plate 193* and is con 
nected at its forward end by gears 194 and 195 
to a transverse shaft 196. Tight ‘ and loose 
clutch members 201 and 202 are adapted to cou 

_ plc the shaft 196 and a gear 203 that is loose 
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thereon and a spring 205 tends to engage the 
clutch members; The gear 203 and the clutch 
member 202 are splined together and the lat 
ter is normally held‘ in its disengaged position 
by a trip arm 213 which cooperates with a crown 
cam 206 on the clutch member.’ The trip arm 
is mounted on a rock shaft 211 that is journaled 
in brackets 212 on the base plate 1938., A de 
pending arm-214 (see Fig. 10) on therock shaft 
is connected by a link 215 (see Fig. 4) with an 
arm 223 on the lower end of a vertical rock shaft 
221. A-spring 216 connected to the link 215 
holds the trip arm 213 in normaljposition and 
an arm 222 on the upper end of the vertical rock 
shaft 221 is adapted to be engaged at the prop 
er time by a tooth 224 on the cam sleeve 112 
to shift the trip arm 213 and e?ect the engage 
ment of the clutch and a single revolution of 
the gear 203. The latter meshes with a gear 
228 on the lower end of a vertical tape feed 
roller 13 which cooperates with a pressure :roller 
12 to advance the tape. _-A manually operable 
cam 229 is provided for moving the roller 12, 
which is spring-‘pressed toward the roller 13 to 
permit the insertion of the leading end of the 

' tape between the. rollers... 
When the selector mechanism has positioned 

the permutation bars 51 in accordance with a 
received signal, the clutch 111 comprising the 
members 113 and 114, is engaged as described 
to effect a single revolution of the cam sleeve 
112.. ~Cain 97 then cooperates with the spring 
138 to. shift the universal bar 96 and thereby 
through the medium of one of the guiding .or 
operating bars95 shift the corresponding char 
acter or translation plate 162 from its inoper 
ative position to its active position in engage 
ment withthe teeth of a corresponding group 
of operating hand“. Then cam 131 effects 
the-forward movement of the carriage and all 
of- the plates-andthe: selected group of operating > 
bars 168 effects the operation of the correspond 
ing group of impression members or punches 
165 to perforate the outline of the character in 
the tape.v ' During the return movement of the 
carriage, the operated punches and bars 168 are 
withdrawn and then the tooth 224 on the cam 
sleeve 112 trips the tape feed mechanism into 
operation to bring a fresh portion of the tape 

- into the impression ?eld. In their normal return 
restored position the. punch operating bars 168 
are held against any substantial movement be 
tween the heads 170 of‘ the punches and a fixed 
stop plate 188.--‘ ~ - - . V 

= The lower ends of .the actuating bars 95 ex 
tend through openings in a guide bar 177 ?xed 
on-the carriage, ‘so that the lower ends of the 
actuating ‘bars move back and forth with the 
short to and fro movement of‘the carriage, al 
though the upper ends .of the actuating bars 
extend through slots in=the ?xed guide bar 175. 
This is permitted because the necessary throw of 

- the carriage is quite short and also because of 
the elasticity of the actuating bars and the 

‘ loosenessof the mounting at their lower ends. 
Since the punch mechanism 5 perforates the 

tape vi'n- the outline of. legible characters, the 
5 formed tape can beied directly to the sign, as 

1,973,589 
shown in Figs. 1 and 2. The lamps 4 illuminate 
the translucent glass front of the plate through 
the perforations of the tape and, while the per 
forations produce spots of light, the translucent 
nature of the glass spreads the spots and unites 
them into lines, so that the characters are more 
easily read. . ‘ > 

The feed rolls 9 and 10, as described, advance 
the tape through the sign to variably change 
its reading in accordance with the variable op- 
eration of the punch mechanism, and these rolls 
are designed to tightly grip the tape, but a slip ‘ 
or friction element is introduced into this feed 
mechanism since the belt 7 will slip on the small 
sheave 11 in case the movement of the tape by 
the rolls 9 and 10 is resisted. Preferably the 
speed of the motor 6 is so regulated that the 
feed of the tape through the sign effected by 
the rollers 9 and 10 is approximately the aver 
age or'slightly less than the average speed of 
the tape through the rollers l2'and 13 which 
operate intermittently between the successive op 
erations of the punch mechanism, so that the 
movement of the tape through the sign can be 
continuous. For some purposes, such, for ex-v 
ample, as the display of stock‘ quotations, it is 
desired that the speed of the tape through the 
rollers 9 and 10 be less than the average speed 

95 

through the intermittently operated punch roll-p . 
ers 12 and 13, so that at times the latter will 
produce an excess quantity of tape that will be 
moved through the sign when the telegraphic 
transmission is. interrupted. In such cases, it 
is desirable to apply a pressure device to the. 
tape as it enters the sign in order that it be held _ 
taut and closely adjacent the glass 2. Also, at 
times in such cases the supply of tape will be so 
small that its movement will be arrested, since 
the grip of the rollers 12 and 13 is su?icient to 
restrain the tape against the pull of the rollers 
9 and 10. However, the tape will not be torn, 
but instead the small sheave 11 will slip on the 
belt 7. ' > 

With the arrangement shown in Figs. 1 and 
2, the size of the sign is, for practical purposes, 
limited. For a larger display sign, the tape is 
employed through a multiple contact device 231 
(see Fig. 20) to control a large lamp sign 232 
(see Figs. 19 and 20). In Fig. 20, a complete 
receiver and impression ‘device or tape perfo 

105 

12.5 
rator is indicated at 233. The contacting device - 
231 comprises a mercury ‘tank having a pair of 
rollers 234 for drawing the tape therethrough. 
The operating motor 39 of the punch mechanism 
is connected by belts 235 to a pulley 251 on. a 130 
shaft 252, and one of the draw rolls 234 is, 
mounted-on this shaft. From the perforator 
5 the tapepasses over guide rolls 236 on the 
contacting device and certain of these rollers 
are mounted on a pressure guide 237 which holds 
the tape 3 against the ?oor of the tank as most 
clearly indicated in Fig. 20. The bottom of the 
tank is provided; with rows of contacts‘ sepa 
rately connected by conductors 242 to the lamps 
243 which are arranged in vertical and hori 
zontal rows throughout the ?eld of the sign and 
correspond to the arrangement of the contacts 
in the bottom of the tank, the rows of contacts, 
of course, being adapted to register with the 
horizontal rows of perforations in the tape. The 
circuit for each lamp is from battery 245 (see 
Fig. 20) through,‘ the _lamp, thence by its con 
ductor 242 to the corresponding contact 241, 
through the hole in the tape-to the body of mer 
cury 247 in the tank, and thence to the other 

135 
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battery/terminal. Smhcircuitmofcooraem 
terruptedwhenauunperforatedportionofthe 
tape covers the contact. The movement of'the ' 
perforatedtapethrough?ietankthusservesto 
varlablylightthelampsandproducetheappear 
ameofcharacters moving across thesign. 
Toarrestthedrawroll?iandstopthetape, 

ayfrictiouclutchmandastopmagnetndare 
This stop isshown in 

Figs. 25 and 26. pulley 251 which, as 
stated. is from the motor by means of 
belts235>is?xedtothesha£t252andthetape 
drive rollm is ?xed to a sleeve 253; which is ' 
loose on the shalt. A rriction clutch comprises 

or plates 254, 255 and 258, between which 
friction washers 251are interposed. Plate 254 
is ?xed‘ to the sleeve and plate 255 is splined 
‘thereto. The plate 256 is provided with per 
rotated cars which engage pins 265 on a disk 26* 
thatis?xecltotheshalt. Espring 260 extends 

_ between a collar 253 on the sleeve and the disk. 
255 and presses the elements of the friction 
clutchinto ?rm contact. The stop magnet 266 
is mounted on a support 263 and its arma 
tm‘e 268 is pivoted at 269 and a Spring 2'10 tends 
to move an oflset stop lug 211 thereon into 1107 
sition to engage a cooperating stop or abutment. 
259 on. the collar 258. A support 275 (see Figs' 
20‘ and 24) carries a controlling switch for the 
stop magnet comprising a movable contact 276 
pivoted on a stud 217 and pressed .towards a 
?xed contact 219 by means of a. spring 218. An 
arm or tape follower 289 is fixed to the pivoted 
contact 217 and an offset on arm extends 
overthetape 3, asshowninFigs. 2c and 24. 
The controlling contacts for the magnet are also 
shown in the diagram, Fig. 28, and as shown in 
?iisdithecircuitoithemagnetisalso 
preferably provided witha manually operable 

'switchzai. whenthisswitchisclosedandthe 
receiver and the perforator operate to furnish 

‘ anamplesupplyoftapethecontact?dwill 
engegethe?xedcontactrlg andthemagnet 
will be -i.- \ -/-.- to withdraw the stop lug 271 
of its e from engagement with the lug 
259 on the sleeve 258.‘ rl‘hen the roll 234 will 
be by the friction clutch to 
continuously advance the tape through the con 
tacttankandsoilluminatethelampsasto 
e?ect the movement of the characters through 

Preferably the switch 281 or the magnet 266 
is not closed unhl a pendant loop of perforated 
tape is‘ accmnulated between the perforator 5 
and the contact tank. Preferably, also, the 
speed of the tape throughvthe multiple contact 
isatelythesameasthespeedoithe 
tape through-the receiver and periorator, so that 
thetloopismaintainedbetweenthein? 

operating receiving and 
apparatus and the multiple .contactor through 
whichthetapeiscontinnouslydrawn. How» 
ever, should ofsignals to the ‘re 
ceiver he ued, the amount of tape in‘ 

» the loopwill be diminished and, by‘engasement 
'withthefollower'm,thetapewill .=-_- 
the contacts 2'26 and 219, de'the stop 
“magnet and eilect the engagement of the stops 
zfllandmtoarresttherollernlandthe 
pcsageotthetapethroughthe contactor..'A'_s 
soonastheonot'signalsisagain 
starteitheaccmnulationoitapeintheloop 

circuit of the stop magnet'and 
the 
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magain start the movement or the sign controlling’ 

De. ' ' 

Obviously, instead of employing a keyboard 
transnitter such as indicated in Figs. 1 and 2, 
a. tape perforator as indicated in 282 in Fig. 19 
could be employed, and the tape 283 formed 
thereby, used to control the operation of' a. 
transmitter 284 to effect the transmission of 
signals to one or more .receiver magnets ~18 
located at a number of different stations, as 
indicated in Fig. 19. By discontinuing the op 
eration of the keyboard transmitter 1'7 in the 
arrangement indicated in Fig. 3, or of the tape 
perforator 282 indicated in Fig. 19, the trans 
mission of signals and the operation of the 90 
punch mechanism and the movement of charac 
ters through the sign canbe arrested and, in 
this way, emphasize any particular word or 
words, as desired. ' l . 
In the particular punch ?eld provided and 95 

alsointhe display ?eld (see-Figs. 11, 12 and 19), 
there are ten rows of punches or impression de 
vices and ten rows of lamps. But-the letters 
and ?gures are designed from seven of these‘ 
rows. Preferably the character members or 1 
translation plates of the impression mechanism 
are so arranged that the upper seven. rows are 
employed for letters and the lower seven rows 
for ?gures, so that an optical effect of two rows 
of. is produced, as indicated in Fig. 19, 105 
and an economy is effected by using the four 
median rows of punches and lamps for both. 
letters and ?gures. . 

If desired, for daylight display of the intelli 
gence recorded by the impression mechanism, 110 
the ends of the impression elements can be 
formed into printing instead of punching faces.‘ 
Such a‘ modi?cation is shown in Figs. 29, 30 and 
31.7 As shown in Fig. 29, the punch block is 
replaced by a ?xed platen 300 and the impres-- 115 
sion elements 1'75’ are provided with printing 
ends or heads 301 threaded thereto. Preferably 
vthe lineal movement of the carriage and the 
clearance between the impression elements and 
the operating bars 168 therefor are increased. 120 
Also,- there is added an inking arm 302 adapted ' 
to be shifted by a spring 303 and pivoted at 
394. Normally an abutment 306 on the car 
riage engages an o?set 305 on the arm and 
‘holds it in the position shown. As the carriage 125 
advances, the spring will quickly shift the arm 
302 and an inking roller 307 thereon will be 
drawn over the printing faces. This roller is 
mounted on an am 308 pivoted at 309 on the 
end of the am 302 and held in position by a 130 
spring 310. At the end of its movement, shown 
in dotted lines in- Fig. 29, the inking roller 
307 es an ink supply roller 311 mounted 
on a shaft 312 and adapted to be operated from . 
the shaft 196 through the medium of inter- 135 
meshing gears 313. Upon they return of the 
carriage, the engagement of the arm 306 with 

onset 305 will restore the ink roller. 
Instead of an ink roller. a, ribbon 320 may 

be provided, as shown in Fig. 31. The ends of 140 
vthis ribbon are wound on spools 321 which are 

- r 1:“ to be ‘yen in- opposite directions by 
pawls 322 connected to arms 324 on the rock 
shaft 211 and held in operative position by 
springs 333. A reciprocating bar 325 is pro- 145 
vided with pins 326 for holding one or the 
other of the pawls 322 out of operation. Piv 
oted reversing arms 32'! are'provided with pins 
328 extending through slots 339 in the bar 325 
and also with loops engaging the ribbon. Abut- 160 
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ments on the ends of the ribbon engage these 
arms to reverse the ribbon feed. A jockey 340 
engages the reversing‘ bar to hold it in either 
one of its two positions. . _ 

It is noted that the impression mechanism by 
which legible characters are formed on the tape 
either by perforating punches or printing heads, 
has‘ a short throw so that quite large letters 
can be formed at much greater speed than could 
be obtained if attempt were made to form char 
acters equally large with ordinary telegraph 
printers employing type wheels or type bars. 
The form of the punching or printing ends of 

the impression elements can be varied. Thus, 
they may be circular or hexagonal or octagonal 
with the sides continuous, and the selection of 

I ‘ speci?c impression elements for any particular 
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character would be in?uenced by the shape and 
arrangement of such ‘elements in the multiple 
impression ?eld. - 

Changes may be made and parts only of the 
invention employed vwitliout'departure from the 
scope of the appended claims. ‘ , 

We claim as our invention: 7 
1. In a telegraphic sign system, a perforating 

mechanism adapted to produce a plurality of 
arrangements of perforations, normally inoper 
ative. index members for selecting each such ar 

se rangement, a telegraphic receiving device re 
0. sponsive to signal conditions and e?ective to 

operatively condition said'index members one 
at a time and power means controlled by said 

,_ receiving device for *eii'ecting the operation of 
the conditioned index members. 

2. In combination, a plurality of individual 
punches, selecting devices each separately shift 
able from normal inoperative condition to render 
operable a plurality of said punches, said se 
lecting devices corresponding to the different 

, characters to be recorded and being materially 
less in number than the number of individual 
punches rendered operable. 

3. In a sign controlling apparatus, a tape per 
forating device comprising a plurality of indi 
vidual punches, a plurality of normally inopera 
tive, character determining members, each sep 
arately shiftable to operative position to select 
a predetermined group of said punches, and 
means for effecting the operation of the selected 
groups of punches to form directly legible char 
acters. ' ~ ' , _ 

4. Ina sign controlling apparatus, a tape per 
forating device comprising‘ a plurality of indi 
vidual punches, a plurality of normally inop 
erative character members, individually shiftable 
to operative position to select a predetermined 
group'voi said punches for iorming a directly 
legible design, means for effecting the operation 
of the selected groups of punches, andppermu 
.tation means responsive to signal conditions for 
selectively shifting any one of said members to 
operative position. and for'initiating the opera 
tion of said punch operating means. 

5. In a sign controlling‘apparatus, a tape im- 
pression device comprising a plurality of re 
cording elements, means for selecting certain of 
said elements to form letters in one line,- and 
means for selecting certain of said elements to 
form ?gures in another line, some of said indi 
vidual elements being used for both letters and 

6. In a sign controlling apparatus, a perfo 
rating device comprising a plurality of individual 
punches, an operating member for each individ 
ual punch, and a plate surrounding all 01' saidv 
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operating members and adapted-to engage a 
predeterminedset of said operating members to 
effect the operation of said individual punches. 

7. In a sign controlling apparatus, a perforat 
ing device comprising a plurality of individual 
punches, an operating'member for each individ 
ual punch and a plate surrounding all of said 
operating members and adapted to engage a pre 
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determined set of said operating members to ' 
eiiect the operation of said individual punches 
in a directly legible sign. - 

8. In a sign controlling apparatus, a plurality 
of individual recording elements, a plurality, of 
shiftable plates, each such plate adapted to en 
gage a predetermined group of elements arrang 
edin a directly legible design, each such plate 
e?ecting a design different from others. ’ 

9. In a sign controlling apparatus, a plurality 
of individual punches, a plurality of shiftable 
plates, each such plate adapted to engage a pre 
determined group of punches arranged in a di 

85 

rectly legible design, each such plate e?ecting ‘ 
a design di?’erent from others, and means for 
selectingany one of said shiftable plates and for '_ - 

' ' 100 e?ecting its operation. 
v10. In a sign system, a plurality of‘ impression ' 

elements, and means for operating said elements 
in groups. to form and record legible characters 
including a set of normally inoperative charac 
ter members each independently shiftable to op-, 
erative position for determining the group to be 
operated. 

105 

11. In a sign system, a plurality of like im- ' 
pression elements disposed in a recording ?eld, 
and means for effecting the recording of legible 
characters on a sign controlling tape comprising 
a set of selectable character members for de 
termining the operation of the impression ele 
ments in groups corresponding in outline to the 
characters, and permutation mechanism for se 
lecting said character members. . . 

12. In a sign system, a plurality of like im 
pression elements disposed in a recording ?eld, 
and means vfor e?ecting the recording of leg 
ible characters on a sign controlling tape com 
prising a set of normally inoperative character 
members each separately shiftable to operative 
position for determining the operation of the im 
pression elements in groups corresponding in 
outline to the characters, and key controlled 
means for operatively positioning the character 
members and for eilecting the operation of the 
selected groups of impression elements. . 

13. In combination in a variable sign control 
ling apparatus, a plurality of impression ele 
.ments disposed in a number of_rows. a set of 
individual character members for selecting said 
elements in groups corresponding in outline to 
legible characters, means for effecting the im-' 
pression of the selected groups of elements upon 
a tape, means for feeding the-tape, ‘power-ac 
tuated mechanism for eiiecting the operation 01' 
said members and of said impression and tape 

. feeding means,‘ and selector mechanism for con 
trolling the operation of said character mem 
bers and initiating the operation of said power 
mechanism. . - , ' 

14.111 combination in a variable sign control 
ling apparatus, a plurality of impression ele 
ments disposed in a plurality of rows, a set of' 
normally inoperative members each arranged to 
control a group of said elements and e?ect the 
impression of the corresponding characters,- se 
lectable devices individual to said members for 
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shifting the same to ‘operative position. and a 

_ common actuator for said members. 
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15'. In combination in a variable sign control 
ling apparatus, a plurality of impression ele 
ments disposed in rows, a set of plates through 
which said elements extend, means for sepa 
rately shifting said plates in one direction to se 
lect di?erent'groups of said elements, and means 
for bodily shifting said plates in another direc 
tion to effect the impression of the selected 
groups. . - _ Y. ~ _ 

16. In combination‘ in a variable sign control 
ling apparatus, a plurality of impression ele—' 
ments disposed in rows, a set of plates through 
which said elements extend, a carriage whereon 
said plates are mounted to shift each in'its own 
plane, to select. different groups of said elements, . 
a set of selectable members for individually ' 
shifting said plates, and means for shifting said- 
carriage transversely to the planes of said plates 
for e?ecting the ‘impression _ of the selected 
groups of elements. ‘ 

17. In combination in a variable sign control 
ling apparatus, a plurality‘ 'of impression ele— 
ments disposed in rows, a set of plates through 
which said elements extend, a carriage whereon 
said plates are mounted to shift each in its own 
plane to select di?’erent groups ‘of said ele 
ments, a set of selectable members for individu 
ally shifting, said plates, said carriage being 

' shiftable' in line with said. elements-to effect 

to 

the impression of the selected groups, a station 
ary support, and v‘selector mechanism thereon for 
controlling the operation'of said selectable mem- ; 
bers. , ~ , . _ - 

18. In combination in a variable sign control 
ling apparatus, a plurality of elementsdisposed 
in rows for impressing legible characterson. a 
sign controlling tape, aset of selectable char 
acter members-fordetermining the operation 

' of said elements in character forming groups, 
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means for effecting the impression of these 
lected groups, and electrically controlled se= 

75 

initiating the operation of said impression} I 

7 
le'ctor mechanism responsive to de?nite interval 
code permutations of two different electrical con 
ditions for selecting said character members and 

means. .7 

19. In combination in a variable sign control 
ling apparatus, a plurality of elements disposed 
in rows for impressing legible- characters on a 
sign controlling-tape, a set of selectable char 
acter members for determining the operation of 
said elements character forming groups, 
means ‘for effecting the impression of the se 
lected groups, and start-stop electrically con 
trolled selector mechanism for determining the 
operation of said- character member and initiat 
ing the operation of said impression means. 

20. In combination in an'apparatusfor record- 7 
ing legible characters, a plurality of longitudi- , 
nally movable rods, a set of character determin 
ing members individually movable transversely 
of said rods into operative relation with different 
groups corresponding to the outline of the char 
acters to be recorded, and'means for e?ecting . 
the impression of the characters corresponding 
to the selected groups of rods. _ a ' 

21. In'combination 'in an apparatus for re 
cording legible characters, means for intermit 
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tently feeding a‘tape through an impression 
?eld, a plurality of rods disposed in rows and 
longitudinally movable to and from the impres 
sion-?eld, a set of character determining plates 
having openings through which said rods ex: 
tend, selecting permutation mechanism for shift 
ing said plates edgewise one at a time into oper 
ative relation with different predetermined 
groups of rods, and power means controlled by 
said selector mechanism for e?ectingvthe im— 
pression of characters on the tape corresponding. 
to the different groups of rods and for' operating “ 
the tape. feeding means. 
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