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UNITED STATES 

2,087,674 

PATENT office 
2,08,64. 

APE TRANSA DR, 

Martin L. Nelson, Park Ridge, sini Seith can 
ston, Chicago, E., assignors to Associate Eee 
trie Laboratories, Inc., Chicago, Ill., a cora 
ration of Delaware 

Application March 23, 1936, Seria, N, 6,980 
Clains, 

This invention relates to a tape translator o: 
transmitter for rechanically decoding coded per 
forations in a tape to make mechanical selections 
in accordance with the coded perforations in the 
tape. 
A translator of this type may be used in differ 

ent types of systems such as controlling an elec 
tric sign to display the latest news bulletias c. 
for advertising purposes and for controliigg dif 
ferent types of recording machines such as a 
electrically operated Powers perforating 24; ca. 
or a Foyers tabulator. 

he object of the present invention is to pre 
Widie 2 in proved tape translator for use E. 3. 
above in entioned systems. 
One of the novel and essential features (3 tie 

invention relates to the timing of the WSiO2S: 
actions of the translator together with is re 
chanical construction whereby practicaliy , corr 
plete cycle period of operation may be used Sox 
Operating purposes without interfering wi&E Ele 
Selecting period which likewise coinsures le 
greater part of a, cycle period of operation. 
Another feature relates to the Inanner in Winic 

a perfoirated tape operates the mechanica (Sias, 
lator to control the novel circuits of an eiectric 
sign for displaying words or other characters. 
This display system is being claimed in a civil 
sional application S. N. 51,052 filed November 22, 
1935. 
Other features not specifically mentioned wi. 

be apparent from the following description of 
the drawings comprising Figs. 1 to 13, inclusive. 

Referring now to the drawings comprising Figs. 
to 8, inclusive, there is shown different views 

and details of the tape translator, while Fig. 9 
shows a portion of the tape for controlling the 
tape translator. Figs. 10, 11, 12, and 13 diagrari 
natically disclose circuits controlled by the tape 
translator for displaying words or characters 
on an electric illuminated sign. 

Fig. 1 shows a side view of the tape translato 
with certain parts thereof removed to more 
clearly disclose the mechanism. 

Fig. 2 shows a top view. - 
Fig. 3 shows an end view, with the tape cover 

in an upright position. 
Fig. 4 shows the stop magnet and clutch neche. 

anism for operatively connecting the can shaft 
to the drive shaft 7. 
Fgs. 5, 6, and 7 are partial cross sections to 

more clearly show the operations of the selector 
bars, push bars, code. bars, and the Selector bar 
and push bar balls. 

(C. i-35) 
Fig. 5A glows a cross-section of the contact 

Sprizag assers. 
Fig. 3 shotgs he dietail mechanisms by which 

the feeler gas &nd code bars are controlled. 
Sig. 9 show is a co: Sion of the periorated tape for 

controlling Eze S&isis.cr. 
Fig. 30 sict's soggae of the plash oars of the 

ti's Sislator with thei: 9ssociated spring contina 
tioSS for c03&oliig certain sign circuits. A. 
S&3t 322d & stoy gey or controlling the trans 
aGGS' 30, 27 Sggae, is also shown. 
Sig. 3; sincvis & step-by-step sequence Switch. 

See 22d 2, crior o: i.e. circuits fog cozy'oing 
(i.e. SigE3. 

Fig. 2 shows 8, it'Ragorne and the A. C. elays 
C; 8.2 individu:3, Sign frage oi lettes' ox. 

3.g. 3 cig33. tically shows the 2RE.2ge 
eii, citize 230 tice Sections to OEne of tile sign 

ira (es or eii.33 03:es. 
Seešering ot; ii) detail to Figs. ... to 3, 25sive, 

5, general ceS2%iption of the tape translator Wii 
is, he gives. Eine car skaft of the tape trans 
Eator &g 'o';3,&x y years of 8, shall goto &nda, 
3Reclarica. Iy controlled clutch. The trans 
Satos arecialis is controllied by cans on the can 
shai, akad oy a tagg. A star wheel feeds the tape 
One steg Wii each cycle of operation of the ean. 
sha;, &nd 33sitions the tape in its rest positions 
So lia, the 53rfora,6ions thereira are directly over 
the feeler in S. Finese Seeler pins have individual 
Springs to force Ghezzi against the Étape, but they 
&re led for icing SO by a bail. With Stronger 
Spring tension. is bail is noved by a cam on 
the Ceia shaft, which raises the bail and allows the 
feeler is to press against the tape or to pass 
through the perforations in the tape. Associated 
with each. Seeiei in is a code bar latch which 
is moved oy the eeler pin in case the pin extends 
through a gerforation in the tape. There are 
six per nutEtion code bars, one for each code bar 
atch. She tars are normally held in position 
behird the code Boax' latches by a can operated 
code a foai. When the feeler pins have noved 
their full distance, the code bar bail noves so 
as to perii, the noverent of the code bars. The 
code bars &e either held by their individual 
latches or Stove a definite distance dependent 
upon the gosition of their individual latches. 

the 20ce Bai's have notches cut in them so 
that for each given code. combination certain 
notches in all oars will be in aiinement. Direct 
ly above these notches are selector bars and push 
bars, the downward movement of the latter be 
ing controlled by their associated selector bars. 
The selector bars are normally held of the code 
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2 2,087,874 
bars by a cam operated selector bar ball, but as tensioned to hold the roller 90 on the surface of 
soon as the code bars have been allowed to move 
the selector bar bail allows all the selector bars 
to fall against the code bars. Assuming that a 
particular code has been selected and certain of 
the code bars have moved, the code bars will 
have one series of notches in allinement and the 

10 

30 

3 5 

selector bar above these notches will drop into . 
the alined notches and carry the associated push 
bar with it. A cam operated push bar bail then 
moves and engages only the push bar that dropped 
with the selected selector bar. The push bar bail 
pushes the selected push bar to close associated 
contact springs located at its opposite end. As 
soon as the push bar bail engages the Selected . 
push bar the same is held in engagement there 
with and the selector bar ball may now restore 
the selector bars. The code bar bail now restores 
the code bars for a new selection while the se 
lected push bar is being held and operated by the 
push bar bail. 
As soon as the code bars have moved to their 

Selecting positions, the feeler pins are restored 
to normal by the feeler pin bail, and the tape 
feed pawl is operated by a can to position the 
tape for the next selection. 
The base assembly of the translator comprises 

a base having upright supports for mounting 
the various parts. Support 2, integral with base 
l, comprises a bearing support for the can shaft 
7 and a bearing support for the shaft 6. The 
cam shaft is supported at its left end by the 
bearing support 3. Spring assemblies 40 and 4 
are mounted On Support 6 in the manner shown 
in Fig. 3. Upright supports 4, 5, 2 and a sup 
port similar to 2 (not shown) are provided for 
mounting the selector and code bar assembly on 
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the base assembly. A bracket 78 mounted on sup 
port 4, Figs. 1 and 3, is provided to enable the bell 
crank levers 75 to rotate on the pivot 76. Roller 

l, rotatably mounted between the levers 75, en 
gages the raised and lowered portions of the 
tape feed cam if mounted on the cam shaft 7. 
The camshaft has a plurality of cams thereon 
which operate different parts in certain timed 
relation with respect to its rotation. Cams 8 and 
9 operate the spring assemblies 40 and 4t, cam 
O controls the operation of the feeler pin bail 
26, and cam 2 controls the operation of the code 
bar bail 83. Cam 3 engages a push bar bail cam 
follower comprising a U-shaped lever 89 loosely 
mounted on shaft 6 and having turned down 
edges in which the roller 90 rotates, see Figs. 
1 and 5. The associated adjusting arm 8 is rig 
idly mounted on shaft 6 and has an adjusting nut 
and screw assembly 88 which may be adjusted 
with respect to the lever 89 so as to rotate the 
shaft 6 when the high part of can 3 engages 
roller 90. Cam f4 engages the roller 99 which 
is rotatably mounted between two bell crank 
shaped arms 9 which are rotatably mounted on 
the shaft 6. A lug adjusting screw 95 is pivot 
ally mounted at 96 between the two arms 97. Two 
lock nuts 93 and an adjusting nut 94 operatively 
connects the lug adjusting Screw 95 to the lug 
adjusting screw 92 which is pivotally connected 
to the selector bar bail arm 9. Keyed to the 
Shaft f6 for Oscillation therewith are two U 
shaped arms OO securely held by bolts 0. A 
push bar 08 is rigidly secured to the bent ears 
of the arms OO so that when the shaft 6 is os 
cillated by the cam 3 bail 08 is oscillated there 
with. A spring f O3 having one end extending 
through the support 2 and the other end extend 
ing through an adjusting nut 02 on shaft 6 is 

cam f. 
A U-shaped stop arm 23 is keyed and rigidly 

connected to shaft T. (Fig. 2) and normally en 
gages the stop armature 24 of stop magnet 25 
which is fastened to the base by means of a 
bracket (not shown). A pawl 22 pivoted at 26 to . 
stop arm 2 also normally engages the stop arma 
ture 24 to disengage the catch of the pawl from 
the teeth 2 of clutch 20, see Fig. 4. . When the 
stop arnature 24 is attracted by the magnet 25 
the arm 23 and pawl 22 are released, and a spring 
22' draws the catch of pawl 22 into engagement 
with a tooth 2 on clutch 20. The clutch 20 now 
rotates the cam shaft by means of the fiber 
gears 9 and 8. A small motor (not shown) 
drives the shaft on which is mounted the gear 
8 which is in mesh with the gear 9 on clutch 

20. As long as the pawl 22 is out of engagement 
with the teeth 2 of clutch 20 the cam shaft 
is not operated, but as soon as the pawl .22 en 
gages a tooth on the clutch then the cam shaft 
is rotated with clutch 2). 
The Sekector and code bar assembly comprise 

end pieces 80 and 09 which are secured to the 
upright supports 4, 5, 2 and a similar sup 
port by means of machine screws. The end 
pieces 80 and 0.9 each have holes in the L 
shaped portion towards the front of the assembly. 
in which the shaft 5 is oscillated. Two lugs 04 
on shaft 5 on either side of piece 80 prevent 
longitudinal movement of shaft 5. Two U 
shaped arms 9 are keyed to shaft 5 by means 
of key 9? and held in place by machine screws 
and nuts 97. A common selector bar bail OT 
is rigidly secured to the bent ears of the arms 
9? to raise and lower the selector bars f 12 in 
response to the oscillations of shaft 5. The 
shaft 5 being oscillated by means of the cam 
4, roller 99, arms 97, and the adjustable link 92, 

93, 94, 95 connecting the arms 9 to the arm 9 
(Fig. 7). A notched bar 20 toward the rear 
of the assembly is secured to the pieces 80 and 
09 by means of machine screws. The notches 

in bar 20 are large enough to allow both the 
selector bars 2 and push bars to move 
freely therein as more clearly shown in Figs. 5, 
6, and 7. A slot extending longitudinally 
through the bar 20 is provided for the rod 23 
which is held in place by screws 25. Each Se 
lector bar 2 has an opening through which 
the rod 23 extends to form a pivot for the se 
lector bars. A spring f is provided for each 
Selector bar 2 to cause the selector bar to be 
held against the Selector bail OT or to rest on 
the code bars 3 dependent upon the position of 
bail 07. The springs 4 are fastened to the 
selector bars 2 near their center and to the 
angle piece S which is rigidly connected to bar 
20 by means of the brackets 36. Each selec 

tor bar 2 has an upward extending and turned 
over portion 2' for controlling the downward 
movement of its associated push bar fl. Each 
push bar has an elongated opening 24 
through which the bar 23 extends and a down 
Ward extending arm to which its individual re 
storing spring 6 is attached. The front end of 
each push bar curves down and has a tri 
angular notch therein in which the point of the 
push bar ball 8 enters to operate and hold the 
push bar. The rear end of each push bar 
is provided with a hard rubber bushing 37 for 
controlling springs, a lever for operating keys of 
a typewriter, or other apparatus as the case may 
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2,087,674 
are provided to allow longitudinal as well as 

lateral movement of the push bars in the slots 
in bar 20. Each push bar i is held by its in 
dividual spring 6 against the rod 23 and 
against the turned edge 2 of its associated 
selector bar 2 as shown in Figs, 5 and 6. How 
ever, when certain notches in the code bars 3 
are in allinement one of the selector bars 2 is 
pulled into these alined notches by its individual 
spring 4 when the selector bar bail 07 is low 
ered by shaft 5. The edge 2 on this partic 
ular selector bar pulls the associated push bar 

down a sufficient distance, as shown in Fig. 6, 
to permit the bail 08 to engage the notch in the 
push bar and operate the same when the push 
bar bail 08 is operated, as shown in Fig. 7. 
The end pieces 80 and O9 have siots therein 

in which the code bars 3 move longitudinally, 
The code bars 3, as is Well known, have notch 
es. 32 therein which are alined for different 
codes dependent upon the combination of code 
bars actuated. Notches 32 are so arranged. On 
the code bars 13 that for each different com 
bination of actuated code bars 3 a different 
series of notches are in aiinement for allow 
ing different selector bars if 2 to drop in such 
alined notches when the bail is lowered. A. 
combed guide piece 82 extending longitudinally 
between the code bars 3 is provided so that the 
selector bars 2 and push bars Will be main 
tained in their proper, positions with respect to 
the notches in the code bars S. Each code bar 

3 has an individual spring 33 Ornally ten 
sioned to move the bar to the right so that a 
raised portion on the bar rests against the stop 
piece 635 mounted on piece ES (Fig. 2) When the 
code bar is in actuated position. Each code car 

3 has a notch 30 by means of which the Code 
bar bail 33 moves and holds the code bars 683 
to the left (Fig. 8) when the roller 35 is on the 
high part of can 2. Each code car 3 3S a. 
Enoch 3 in its upper left-hand edge in which 
its individual atch drops when the code 2 
bai 83 has moved to the left and when the Cor 
responding feeler pin 69 is not extending through 
a perforation in the tape. The latches in 
notches 3 f hold the code bars 3 from nove 
Enent only when the bail 83 is in the position. 
shown in Fig. 8 and then only in case the lugs 
28 on feeler pins 69 have not raised the latches 
due to the feeler pins extending through the 

tape. A plate 3 mounted on piece 86 allows 
longitudinal movement of the code bars in the 
slots in piece 80 while preventing Vertical nove 
inent thereof. A bar 9 extending acroSS the 
top of the selector bars 2 is secured to the end. 
pieces 80 and fo9 by machine screws. End 
brackets 6 and secured to the end pieces 
a 9 and 80, respectively, by machine Screws are 
provided to enable the upper spring assemblies 
on bar 8 to be mounted thereon. The lower 
spring assemblies on bar 22 are mounted on the 
support 2 and a similar support at the other 
end of the translator. 
The selection head assembly comprises 2 box 

shaped frame 54 made from a punched blank 
in which the sides have been bent at right angles 
to the front side which is attached to the end 
piece 80 by machine screws. 
of frame 54 have lugs 38' extending upward 
therefrom to which a portion 54', bent at right 
angles to the front side, is welded to form a top 
for the frame 54. Feeler pin holes are drilled 
through this top portion 54 to guide the feeler 
pins 69. The ears 38 are also bent from the front 

The two bent Sides 

3. 
side of frame 54 and provide bearing supports 
having holes in which the tape feed wheel 36 . 
rotates on its shaft 37. The extensions 60 are 
also bent from... the front side of frame 54 to pro 
Wide bearing Supports for the ball 83 and its as 
Sociated cam follower lever 84, both of which 
rotate on the rod 60 extending between the right 

5 

and left-hand extensions 60. The cam follower 
64 and associated bail lever 6 both rotate on the 
rod 59 which extends through holes in the lower 
side portions of frame 54. A rod 45 is riveted to 
the right-hand side of frame 54 on which both 
the pawl actuating lever 49 and cam controlled 
tape feed lever 48 rotate. The pawl 43 is piv 
oted on lever 49 and is normally held by a spring 
against the teeth 40 cut in the tape wheel 36. An 
adjusting nut and screw assembly 50 is provided 
for adjusting the stroke of pawl 43 with respect 
to the an actuated tape feed lever 48. A spring 
5 is normally tensioned to rotate lever 49 on the 
rod 5 to raise the pawl 43 whenever the lever 48 
is raised by the connecting link 47 connecting 
the lever 8 to the feed can follower assembly 
which is operated by the tape feed cam E. he 
Spring i? likewise holds the roller in engage 
inent with cam at all times. 
is is adjustably mounted on the side of frame 56 
and the detent is set to rest in between teeth 4 
ii) Order to properly aline the star wheel sprock 
ets 38 of the tape wheel 36 so that the tape is 
always positioned in its stop positions with the 
perforations in the tape directly over the feeler 
pia inoles in top 5A. A. Spring 3' fastened to 
One end of detent lever 4 normally holds the 
detent between two adjacent teeth 3 on the 
tape wheel 33. The other end of spring 3’ is 
fastened to a bracket 52 on frame 5. A J 
shaped end plate 53 fastened to both sides of 
frame is is provided With holes through which 
the individual feeler pin Springs 56 extend. A 
corn connected to both sides of frame 5A is 
provided with a slot for each feeler pin. G3 and 
each spring 56 to act as guides therefor. The 
can follower 66 has a roller 65 always resting 
against the Surface of the feeler pin can and 
the adjusting nut and Screw 63 maintains the 
proper relation between the bail lever i? and can 
foLiower 64. Two levers 66 rotatably fastened at 
62 to the two turned up ears on bail lever 63 are 
also rotatably fastened to a U-shaped ball 25 
which is pivoted at 2 in the frame Sá, he 
free end of bail E2 (shown in Cross-section is 
Fig. 8) rests in the cut-out notches 29 in each 
of the feeler pins 69. Springs 6 are of Sufi 
cient strength to overcome the tension of springs 
56 with the result that Spring 67 always main 
tains the roller 65 in engagement with cam . 
The bail 825 holds the feeler pins 69 down below 
the tape When roller 65 is on the low surface of 
can and when the cam fo raises the bail 26 
the feeler pins 69, due to the tension of their 
individual SpringS 56, either engage the tape, or 
paSS through a perforation therein as the case 
may be. Due to the Curvature of the can the 
pins 69 are gradually raised to prevent, the pins 
69 from perforating the tape if no hole is en 
countered. Each feeier pin 69 has a lug 28 
Winich raises its corresponding latch to whenever 
such pin extends through a perforation in the 
tape. In case the feeler pin 69 engages a non 
perforated space in the tape the pin will not raise 
a Sufficient distance to withdraw the latch 
from notch f3; in its corresponding code bar f3. 

. The latches rotate on a rod 73 extending be 
tween the two sides of frame 54. Spacing wash 

The detent level 
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4 
ers 74 hold the latches 70 in the proper positions 
on the rod T3. Each latch 0 has an individual 
spring 72, slightly weaker than spring 56, which 
cause the latches to enter the notch f3 when 
the feeler pins 69 are down. The latch springs 
72 are connected to rod f extending between 
the two sides of frame 54. 
A tape cover 28, rotatably mounted on a rod 

3 extending through plate 30, has a grooved 
portion indicated at 32, and holes 33 for guid 
ing the feeler pins 69. A slot 34 in cover 28 
allows the star wheel sprockets 39 of tape wheel 
36 to rotate without interference. The cover 
catch 27 rotatably mounted on rod 35 is normally 
held in the position shown in Figs. 1 and 2 by 
the spring 29. 
The novel Spring assembly shown mounted on 

bar 22 in Figs. 5 and 7 is shown and claimed in 
a copending application S. N. 65,805 filed Feb 
ruary 26, 1936, and will now be described in detail. 
The spring assembly comprises a plurality of 
similar shaped springs 269,268,254, 253, and 252 
separated by insulators 247. Each spring, such 
as springs 269 or, 252, is bent at an angle, as in 
dicated at 239. The upper portion of each such 
spring as shown in Fig. 5A is split in the middle 
in order for each spring to make two rubbing 
contacts with its associated tooth 245 on top piece 
29. Each spring has two holes through which 
raised portions of the insulators 24 extend and 
each insulator has two holes in the center of 
the raised portions through which the machine 
screws pass for securing the assembly to bar 
22. Due to the raised portions of the insulators 
247 the assembly is insulated from the screws 238 
and bar 22. An insulator 247 separates the back 
stop 246 from bar 22 and next to this back stop 
246 is mounted the flat spring 289 which is sol 
dered or otherwise rigidly secured to the top piece 
290. Teeth 245 on the top piece 299 are provided 
so that the two split end sections 239 of the 
Springs make rubbing contacts With the left-hand 
surfaces of such teeth. A lug 236 on the left 
end of top piece 290 extends through a hole in 
spring 234 which acts as a support for the piece 
290. The hole in spring 234 is large enough to 
prevent buckling of springs 234 and 289 when the 
top piece 290 is moved to the left. Spring 235, 
separated by an insulator 24 is mounted next to 
spring 289 after which the springs 2.5i, 252, 253, 
254, etc., separated by insulators 24, are mounted. 
The spring 234, separated by insulator 247, is 
mounted next to Spring 269. A metal plate 23 
is mounted to the left of the last insulator 24 
and together with the screws 238 holds the as 
sembly to bar 22. Due to this spring assembly 
a large number of multiple circuits can be closed 
simultaneously with a small Spring assembly. In 
addition, due to the rubbing action of the slotted 
ends 239 of the springs on teeth 245, a good con 
tact is ensured as well as continuously being 
cleaned by the rubbing action. The spring as 
semblies shown in Fig. 3 are similar to the spring 
assembly shown in Figs. 5. and 7, there being an 
upper set mounted on bar 8 in the same man 
ner as shown for mounting the set of Fig. 5 to 
bar 22. These upper and lower sets of Springs 
are alternately spaced as shown in Fig. 2. 

Fig. 9 shows a portion of the perforated tape 
for controlling the translator to Operate an elec 
tric sign. The tape has perforation spaces for 
six perforations in each Wertical Column. As 
shown in the drawings the first perforation is a 
start perforation for controlling the mechanism 
of the translator to operate the push bar which 

a,087,674 
controls the start spring assembly 248 and 244 
shown in Fig. 10, The succeeding perforations 
designate the letters SIGNS followed by a stop 
perforation indicating the end of a word. Each 
combination of perforations in the vertical col 
unns control the selections of the corresponding 
push bars so that the proper spring assemblies 
are operated by the translator. As shown, about 
ten or more spaces are left between words after 
which a start perforation precedes the next word 
perforations, in this case the word Display. 

Fig. 10 shows the start and stop push bars lif 
With their associated Spring and circuit connec 
tions. Only two other push bars have been shown 
which correspond to the characters A and L with 
their associated spring and circuit connections. 
The remaining push bars corresponding to the 
remaining characters control Spring combina 
tions and circuit connections somewhat similar 
to the circuit connections controlled by the push 
bars for characters A and L. The two cams 
and 9 on the cam shaft T are shown controlling 
the Springs 40 and if and the circuits therefor. 
A start key SK and a stop key SP are shown for 
controlling relay 240 which in turn controls the 
stop magnet 25 of the translator. A motor and 
an electric centrifugal governor for controlling 
the translator is also shown and is connected for 
operation by the switch K. 

Fig. 11 shows a sequence switch SQ having two 
sets of bank contacts and associated wipers 35 
and 336 which are advanced a step in response to 
each deenergization of motor magnet 4. The 
restoring wiper 335 and associated multipled bank 
is provided for restoring the switch wipers 35 
and 336 to normal position or the position shown. 
Wiper 336 is provided for successively operating 
the frame connecting relays individual to the suc 
cessive sign frames. Lock relay 338 has a pair of 
contacts individual to each sign frame for con 
trolling the locking circuits of the A. C. relays 
individual thereto. Transformer relay 339 has 
a pair of contacts individual to each sign frame 
for controlling the display circuit to the primary 
windings of the individual frame transformers T. 
Each sign frame has a power connecting relay, 
such as relays 35, 352, and 360 and a frame con 
necting relay, such as relays 3, 32, and 80, 
for connecting the 33 conductors extending from 
the translator spring assemblies to each sign 
frame, 
sumed that there are ten sign frames. Relays 

In this particular disclosure it is as 
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35 and 37 are individual to the first sign frame 
and show the manner in which the control cir 
cuits are connected. Relays 352 and 32 are 
individual to the second sign frame and connect 
the control circuits to the second frame (shown 
dotted) in a similar manner. The connecting 
relays for sign frames 3, 4, 5, 6, 7, 8, and 9 are 
not shown, since the circuits they control are 
similar to the circuits controlled by the Connect 
ing relays for the first sign frame. The connect 
ing relays 360 and 380 of the tenth sign frame 
are also shown. While only nine Conductors are 
shown extending from the character Springs. A 
and L in Fig. 10 it will be understood that in all 
there are 33 such conductors multipled and con 
nected to the ten sign frames by the connecting 
relays, such as relays 37. 32, etc. 

Fig. 12 shows the detail circuits of one sign 
frame, in this case the first one. 
frame is provided with a transformer, such as T, 
and with 33 A.C. relays of which only a portion 
has been shown. Each of these relays controls 
its own locking circuit and also controls normally 
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closed contacts which in their closed positions 
normally short out a neon section of the char 
acter sign box shown in Fig. 13. 
There are ten character sign boxes such as 

shown in Fig. 13. Each sign comprises a series 
of 33 neon tube sections connected in series as 
shown with the secondary of the transformer 
connected by conductors 436 and 435 to the two 
end sections numbered 1 and 33, respectively. 
The ill neon section is normally short-circuited 
in the manner illustrated by conductors 437 and 
438 and the upper contacts of #1 A. C. relay. 
The remaining neon sections are shorted in a 
similar manner by contacts on correspondingly 
numbered relays. Only the sections which have 
had their short circuits removed by relay opera 
tion light when current is passed through the 
sign to form the different desired characters. 
The mechanical operation of the tape trans 

lator will now be described in detail. In re 
Sponse to the closure of switch K the motor ro 
tates the drive shaft 7 and gear 8 which meshes 
with gear 9 to rotate the clutch 20. Since the 
Stop magnet 25 is not energized at this time, the 
pawl 22 is in the position shown in Fig. 4 with 
the result that camshaft does not at this time 
rotate. After the tape is positioned under the 
cover 28 in the selection head assembly the start 
key SK (Fig. 10) may be pressed. In response 
to the operation of start key SK an obvious cir 
cuit is closed for energizing relay,240 which at its 
upper armature completes a locking circuit for 
itself from ground through the stop key SP. At 
its lower armature relay 240 completes the cir 
cuit for energizing stop magnet 25. Magnet 25 
Operates its armature 24 thereby releasing the 
pawl 22 and arm. 23. Spring 22' causes the pawl 
22 to engage in one of the teeth 2 of clutch 20, 
thereby causing the can shaft to rotate with 
clutch 20. 
At the start of the selecting position the feeier 

pins 69 are in their lower non-selecting position. 
due to the roller 65 on cam follower 64 engaging 
the low surface of cam 0; the code bars 3 are 
held in non-operated position by code bar bail 
83 due to the roller 85 on cam follower 84 engag 
ing the high Surface of can 2; the pawl 43 is 
starting on its restoring stroke due to the roller 
77 engaging the raising surface between the low 
and high surfaces of cam l ; the selector bars 2 
are in their raised positions due to the selector 
bar bail 07 being in its raised position on account 
of the roller 99 on levers 97 engaging the high 
Surface of cam 4, as shown in Fig. 7; the push 
bar bail 08 is in its forward operated position 
due to the roller 90 engaging the high surface on 
cam 3 and in case a push bar fill had been 
selected by a previous selection such-push bar push bars in the path of the oscillating bail O8. 

Due to the curvature of cam 4 the bail 08 is will be in its operated position, as shown in Fig. 
7; and the springs 40 and 4 are closed due to 
the insulating fibres 39 engaging the low sur 
faces on cams 8 and 9. 
While the speed of rotation of cam shaft may 

be varied due to adjustment of the governor it 
Will be assumed, in order to clearly describe the 
timed operations, that camshaft completes one 
revolution every one-hunder milliseconds. Now 
starting at selecting position as previously de 
scribed, the time operation of the different parts 
will be given in millisecond periods. At the end 
of 15 milliseconds the fibres 39 engage the low 
surfaces of the cams 8 and 9 to close springs 40 
and f4. At the end of 20 milliseconds the feeler 
pins 69 have been gradually raised to encounter 

75 the tape or to pass through a perforation therein 

5 
due to the gradually raising surface of cam 0 
raising the cam follower 64 and bail 26 as shown 
in Fig. 8. Only the feeler pins 69 which pass 
through perforations in the tape raise their indi 
Vidual latches 10 by means of the lugs 28 in the 
feeler pins. Between the 20 and 30 milliseconds 
periods the code bar cam 2 is lowering the cam 
follower 84 and bail 83, as shown in Fig. 8, so 
that at the end of 30 milliseconds those code bars 
f f3, having their individual latches 70 removed 
from the notches 3 by their associated feeler 
pins passing through perforations, are free to be 
moved to the right by their individual springs 33. 
L&tches 70 which have not been raised by their 
associated feeler pins 69 now hold the corre sponding code bars 3 from longitudinal move 
ment to the right. During the next 20 millisec 
Onds, or between the 30 and 50 millisecond peri 
ods, the feeler pins 69 are lowered by roller 65 
engaging the sloping surface of cam 0, thereby 
causing the bail 26 to engage the notches 29 in 
the feeler pins 69 and gradually lower the pins. 
The feeler pins 69 remain in their lower positions 
until the start of the next revolution of camshaft 
. The code bars are held in operated position 
until about the 80 millisecond period at which 
time the code bar bail 83 is operated by can 2 
to restore the code bars 3. When the code bars 
3 are fully restored the operated latches O, 

which have been resting on the upper edges of 
their corresponding code bars 3, now fall into 
the notches 3 in readiness for the next selec 
tion. Between the 20 and 40 millisecond periods 
cam 3 is gradually returning the push bar bail 
i08 to its un-operated position as shown in Fig. 5. 
At approximately the 30 millisecond period the 
bail 08 is restored a sufficient distance to release 
the Operated push bar so that its individual 
Spring 6 will restore the push bar to the 
position shown in Fig. 5 against the lug 2' on 
the associated selector bar 2. Starting at ap 
proximately the 35 millisecond period the selector 
bar bail 07 is gradually lowered by cam 4 and 
reaches its lowermost position as shown in Fig. 6 
at about the 50 millisecond period. The lugs 2' 
on the selector bars 2 cause their corresponding 
push bars to be lowered with the selector 
bars. Since the code bars 3 are operated at 
this time certain notches in all the code bars are 
in alinement with the result that one of the 
selector bars 2 enters into these a lined notches 
and in So doing lowers the curved end of its asso 
ciated push bar so that the notch therein is 
in the path of the oscillating push bar bail 08. 
The remaining Selector bars 2 which have not 
dropped into the alined notches in the code bars 
3 are resting on the upper edges of such code 

bars and therefore do not lower their associated 

started in its forward oscillating movement at 
about the 50 millisecond period. At approxi 
mately the 60 millisecond period, the point on the 
push bar bail 08 enters the triangular notch on 
the selected or lowered push bar if and there 
after pushes the push bar to the left as shown 
in Fig. 7 to operate the spring assembly shown. 
This selected push bar is now held operated by 
bail OS until the 30 millisecond period is reached 
on the next rotation of camshaft T. 
The selector bar bail 07 is maintained in its 

lowermost position until the 60 millisecond period 
is reached at which time the cam 4 raises the 
bail 07 and selector bars 2. The bail is held in 
raised position until about the 35 millisecond pe 
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6 
riod on the next rotation of cam shaft 7. It 
should be noted that the push bars fit at no time 
are lowered low enough to engage the code bars 
3 and therefore the code bars 3 may be 

restored and reset without interference while the 
selected push bars are operated. 
The tape feed cam i? operates pawl 43 in its 

upward stroke at approximately the 80 milli 
second period thereby rotating the star wheel 
36 to position the tape for the next selection. 
Springs 40 are held open by cam 8 from the 15th 
to the 45th millisecond period and springs 4 
are held open by cam 9 from the 15th to the 75th 
milliSecond period. 
The translator operates in the manner de 

scribed until the stop key SP is operated to open 
the locking circuit of relay 246, which, upon deen 
ergizing, opens the circuit of stop magnet 25. 
Magnet 25, upon deemergizing, releases its arma 
ture 24 in the path of the pawl 26 and arm 23, 
thereby causing the pawl 22 to be disengaged 
from the teeth 2 of clutch 20. Arm 23 prevents 
further rotation of can shaft . 
From the foregoing it can therefore be seen 

that the greater part of a cycle period of opera 
tion is used in the selection of the proper push 
bar which does not interfere with the operated 
condition of the previously selected, push bar 
which is held operated for a time equal to a 
greater part of a single cycle period of operation. 
It can also be seen that just as soon aS One of 
the push bars is held operated by the push bar 
bail the selector bars, code bars, and all other 
selecting mechanisms may be restored and reset 
for a new selection without interfering with the 
then operated push bar. 

Having described the mechanical Operation of 
the tape translator a description will now be 
given of the manner in which the sign circuits 
are operated to display words and other charac 
ters. The tape, such as shown in Fig. 9, is ad 
vanced one step for each cycle period of opera 
tion or revolution as previously described. Since 
the first perforation encountered by the feeler 
pins of the translator is a start perforation, as 
shown in Fig. 9, the it feeler pin 69 is raised 
to operate its associated code bar latch 70, there 
by allowing the ill code bar 3 to move longi 
tudinally when bail 83 operates. The movement 
of this code bar allines certain notches 32 in all 
the code bars it to it 6, inclusive, to allow only 
the it36 Selector oar 2 and its associated Start 
or it 36 push bar if to be selected. When the 
selector bar bail 07 is lowered only the #36 
Selector oar 2 enters the alined notches 32. 

iFor convenience in describing the operation it 
Will be assumed that the feeier pins 69 and code 
gars 3 shown in Fig. 2 are designated consec 
utively iti to it6, fron top to bottom, and that 
the selector bars 2 and their associated push 
bars are designated consecutively it to i:38 
fron left to right. 

EPush bar bail 8 now operates in the manner 
Set forth to operate the #36 push bar f, there 
by operating springs 243 and 246, shown in Fig. 
0. At springs 243 and its break contact, ground 

is disconnected from conductor 297 and at the 
make contact of spring 243 ground is connected 
to conductor 29 to energize control relay 340 and 
transformer relay 339 by way of switch 33 in 
flash position. In response to the closure of 
springs 244 ground is connected to conductor 293 
to prepare a circuit for energizing lock relay 338 
as soon as relay 340 closes its armature 343. Re 
lay 340, upon energizing, at armature 34 and its 
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resting contact opens the circuit extending to 
wiper 335 and at its working contact prepares a 
point in the circuit for motor magnet 334. At 
armature 342 relay 340 prepares another point 
in the circuit for motor magnet 334, at armature 
343 connects the grounded conductor 293 to the 
winding of lock relay 338 for energizing the latter 
relay, and at armature 344 completes a locking 
circuit for itself as well as completing a circuit 
for maintaining relay 339 in energized position 
as follows: from ground by way of Springs 22 
and its break contact, conductor 292, armature 
344, through the winding of 340 to battery, and 
over another branch including switch 33 in flash 
position and through the winding of transformer 
relay 339 to battery. Transformer relay 339, 
upon energizing, operates its ten armatures, one 
for each sign frame, to disconnect one terminal 
of the A. C. source from the ten conductors 46, 
462-470. In case some word was on display at 
the time relay 339 is operated the operation of 
this relay at its armature disconnects the A. C. 
Source from the sign frame to wipe out the dis 
play. Relay 338, upon energizing, operates its 
ten armatures to disconnect one terminal of the 
A. C. Source from the ten conductors 45, 452-460 
to unlock any A. C. relay which may at this time 
be energized. 

During the time the start push bar #36 is be 
ing selected, or between the 15th and 45th milli 
seconds period, as previously described, Springs 
40 are opened by cam 8 and are reclosed shortly 
before the push bar bail 08 engages and operates 
the selected start push bar. #36. Springs ill, 
which have been operated by cam 9 during the 
selecting period, are reclosed at about the time 
that the selector bar bail to reaches its highest 
position, or approximately at the 75 millisecond 
period. As previously described, the push bar 
i? , in this case push bar it:36, is held operated 
until about the 30 millisecond period of the next 
cycle of operation, or revolution, at which time 
it is released from the push bar bail 08. This is 
at a time when the feeler pins 69 have been oper 
ated for the succeeding selection. The release of 
start push bar #36 also releases the springs 243 
and 244. The restoration of springs 244 opens 
the circuit of lock relay 338 which thereupon de 
energizes to connect one side of the source of 
A. C. current to conductors 45, 452-460. The 
restoration of Springs 243 at its make contact 
opens the original energizing circuit of relays 340 
and 339, which relays, however, are maintained 
energized over grounded conductor 292 as pre 
viously described. At the break contact of spring 
243 the following circuit is completed for motor 
magnet 334 when springs 40 are again closed. 
From grounded springs 243 and its break contact, 
springs 24, conductor 29, armature 34 and 
working contact, conductor 296, springs 40 now 
closed by cam 8, conductor 294, and through the 
Winding of notor magnet 334 to battery. A 
branch of this circuit may be traced for ener 
gizing frame connecting relay 37 as follows: 
from ground at spring 243 over the previously 
traced circuit to conductor 294 and thence by 
way of armature 342, wiper 336 in engagement 
With its first bank contact, and through the wind 
ing of relay 3 to battery. Motor magnet 33, 
upon energizing, positions its pawl preparatory 
to Stepping the wipers of the Switch SQ and near 
the end of its stroke operates its interrupter 
springs shown to the right thereof. Frame con 
necting relay 3, upon energizing, connects 
the thirty-three common conductors 2D to 28, 
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inclusive, to the thirty-three A. C. relays to , 
in Fig. 12, by way of armatures 3 to 33, in 
clusive, and conductors 40 to 8, inclusive, 
Assuming now that character A push bar, Or 

in this case push bar #1, has been selected, as 
previously described, during the Seccnd revolu 
tion, and the push bar bail at approximately the 
60 millisecond period in the second revolution op 
erates its associated spring combination to pre 
pare circuits for the A. C. relays in the first sign 
frame shown in Fig. 12. About the 75 millisecond 
period of the second revolution springs 4 are 
closed by can 9 to close circuits through the char 
acter Asprings for the A. C. relays in the first sign 
frame. In this particular case in order to form 
the letter A, A. C. relays 8, 30, and 3 are ener 
gized in Fig. 12. The circuit for energizing A. C., 
relay 8 in Fig. 12 may be traced as follows: from 
one terminal of the A. C. Source through Springs 
fi now closed, conductor 248, spring 29, top 
piece 25, springs 258, conductor 208, armature 
308, conductor 408, through the winding of relay 
8, conductor 298, through switch E to the other 
termina of the A. C. Source. The circuit for 
energizing A. C. relay 30 in Fig. 2 may be traced 
from conductor 248, spring 249, top piece 25, 
springs 280, conductor 230, spring 339, Conductor. 
430, through the winding of relay 3 in Fig. i2. 
to conductor 298 and the other terminal of the 
A. C. source. The circuit for energiztig A. C. re 
lay 3A in Fig.2 may be traced as follows: from one 
terminal of the A. C. source, over the greviously 
traced circuit, to top piece 258 and firCER hence 
by Wsy of spring 28, conductor 238, 2.3Tature 
33, conductor 3, through the Windizag of A. C. 
relay 36 to conductor 298 and the other te:"China 
of the A. C. source. Relays 8,38, and 38 eaergize 
over the above traced circuit and ai, their lowe: 
arnatures complete locking circuits fo: thern 
selves toy way of conductor 58 tiairouaga tie nor 
mally closed armature on relay 338, Willic at 
this time is deemergized in response to the restora, 
tion of the star gush bar its6. At the Lagger air 
matures of relays 8, 30, and 3 tie short circuit 
from around the neon tube sections 8, 39, and 3 
are renoved. At about the 8 inilisecord period 
the tape is stepped for the next Seisciora and 8. 
the 5th millisecond period. On the hird revo 
lution springs i? and spring 3 2.38 opened by 
cams 3 and S. At springs tie Original enes 
gizing circuit of relays 3, 39, and 3 are Operet 
out these relays are now held energized Cyer Seii 
locking circuits. Springs 4 oge: tile circiii, c. 
motor Anagnet, 333 and relay 3: Wii e Result 
that motor magnet 33s and relay 38 deeaegize. 
The deemergization of frame Connecting relay SES 
disconnects the common conducto's 29 &G 2S3, 
inclusive, from the first sign frame. The deeae 
gization of motor magnet 334 releases the posi 
tioned pawl to cause the wipers of the switch SQ2 
to be stepped into engagement with their second 
bank contacts. 
In the same manner as described, he character 

perforations for the second letter, assuming it to 
be the character L, cause the selection of the #23 
push bar during the third revolution. When 
springs 60 again close, the circuit the motor 
magnet 334 is again completed, and in this case a 
circuit is likewise completed for ther Second frame 
connecting relay. 372 as follows: from grounded 
springs 243 and its break contact, Springs 2S, 
conductor 29, arnature 34 and working contact, 
conductor 296, springs 40, conductor 294, arma 
ture 342, wipers 336 in engagement with its sec 
ond bank contact, and through the winding of 

the second frame connecting relay 32 to battery. 
Motor magnet 34 likewise energizes from ground 
on conductor 294 with the result that the stepping 
paw is against positioned preparatory to stepping 
the wipers 335 and 836. At the upper armatures 
of relay 32 the common conductors 20 to 233, 
inclusive, are connected to the A. C. relays in the 
second sign frame. Relay 372 at its lower arma 
ture completes a circuit for energizing the power 
connecting relay 35 individual to the first sign 
frame, as follows: from one terminal of the A. C. 
Source, through the lower armature of relay 32, 
through the winding of relay 35, conductor 298, 
Switch K to the other terminal of the A. C. source. 
At its upper armature relay 35 completes a lock 
ing circuit for itself over conductor 45 and 
through the normally closed armature on relay 
338 to the A. C. source. At its lower armature 
relay 35 prepares a circuit for connecting the 
A. C. Source to the lower terminal of the primary 
winding of the transformer T in Fig. 12. 
When Springs 4 again close circuits are com 

pleted for energizing the A. C. relays in the sec 
Ond frame, or the relays , 2, 3, 4, 8, and SS 
therein. The circuit for the #1 A. C. relay in 
the second frame may be traced as follows: from 
One terminal of the A. C. source through springs 

, conductor 248, spring 289, top piece 29), 
Spring 25, conductor 20, the upper armature of 
relay 32 and over a conductor similar to con 
ductor its to the ill A. C. relays in the second 
frame, and thence by way of conductor 293 
through the key K to the other terminal of the 
A. C. Source. The A. C. relay 2 in the secoid 
fraine is energized over similar circuits extending 
froin top piece 290 by way of spring 252 and con 
ductor 802. In a similar manner A. C. relays 3, 
8, 8, and 9 in the second sign frame are ener. 
gized over circuits controlled by springs 253,253, 
258, and 269. The operated A. C. relays in the 
Second frame iock energized over their lower ar. 
IXiatures over conductor 52, through the second 
Orinally closed Spring on relay 338 to the A. C. 

Source. When springs 42 and 24 again open, s, 
&ipproximately the 15 millisecond period in the 
foLatin revolution, the A. C. relays in the second 
fiane are maintained energized over their locking 
circuit When relay 32 deenergizes in response to 
the opening of springs 39. The operated A. C. 
relays in the Second frame at their upper arma. 
Éties remove the correspondingly numbered short, 
circuits from around that neon tube section to 
Eregare the neon sign to display the letter L, in a 
Asia.Arie Similar to that described for the letter A. 

i?otor Anagnet 334 deenergizes in response to 
the OO gaing of Springs 48 to step the Wipers 335 
aid $36 of the Switch SQ into engagement with 
their third bank contacts. 

In the Sane manner as just described the re 
Anaining letters of the word are prepared for dis 
play in each Succeeding sign frame until the stop 
perforation in the tape indicates the end of the 
Word. When Springs 40 close on the stop revolu 
tion, the corresponding frame connecting relay, 
Such as relay 32 or 380, dependent upon the posi 
tion of wiper 336, is energized to in turn energize 
the preceding power connecting relays, such as 
relays 352 or 360. The lower connecting relay 
then locks in the manner similar to that pre 
viously described and prepares the power circuit 
to the transformer of its associated sign frame 
through its lower armature, as previously de 
scribed. In case all of the sign frames are to be 
used for a word, then relay 38 is energized in 
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response to the stop revolution to operate power 
relay 362 individual to the last sign frame. 
When the stop push bar i38 is operated by bail 

O8, Springs 24 and 242 are operated. At SpringS 
242 and its break contact the locking circuits of 
relays 339 and 340 are opened with the result 
that these relays now deenergize. 
At springs 24 the circuits of the motor magnet 

334 and the last operated frame ?onnecting relay 
is opened, but the closure of Springs 242 at its 
make contact maintains the last Operated frame 
connecting relay in operated position in response 
to the grounding of conductor 295. Relay 340, 
upon deemergizing, at armature 34 prepares a 
circuit for restoring the wipers of SWitch SQ to 
normal position; at armature 342 disconnects 
motor magnet 334 from grounded conductor 295, 
thereby deenergizing the magnet; at armature 
343 opens a point in the circuit for relay 338, and 
at armature 344 opens a point in its own locking 
circuit and the circuit of relay 339. Relay 339, 
upon deenergizing, at its right-hand SpringS Con 
nects one terminal of the A. C. source to the lower 
terminals of the primary Windings of transform 
ers T in each sign frame by way of the lower 
armatures of the operated power connecting re 
lays to cause the display of the word set up. The 
circuit for the primary winding of transformer T 
in the first sign frame is as follows: from one 
terminal of the A. C. Source, through the left 
hand normally closed springs of relay 339, Con 
ductor 46, lower armature of A. C. relay 35, 
conductor 48, through the primary winding of 

- the transformer T to conductor 298, and thence 
by way of key K to the other terminal of the 
A. C. SOce. 
winding of the transformer in the Second sign 
frame is as follows: from one terminal of the 
A. C. source, through the second armature of 
relay 339, conductor 462, lower armature of the 
A. C. power connecting relay 352, over a con 
ductor similar to conductor 48, through the pri 
mary winding of the transformer in the Second 
sign frame to conductor 298, and thence through 
the key K to the other terminal of the A. C. 
source. In a similar manner the circuits for the 
transformers in the sign frames having their in 
dividual power connecting relays Operated are 
completed through the armatures of relay 339. 

Since the A. C. relays 8, 30, and 3 in the first 
sign frame shown in Fig. 12 are energized at this 
time, a circuit is completed through the sec 
ondary winding of transformer T for illumi 
nating the neon sections 8, 30, and 3 to display 
the letter A on this sign frame as follows: from . 
the lower terminal of the secondary winding of 
transformer T, conductor 436, over the short cir 
cuit including conductor 38, the upper armature 
of #1 A. C. relay, conductor 43, to the upper, 
terminal of the #1 neon section, thereby short 
ing this section. The circuit continues from the 
upper terminal of the #1 neon section over a 
similar short circuit including the normally 
closed armature on the #2 A. C. relay. Neon 
sections 3, 4, 5, 6, and T are short circuited in a 
similar manner by the upper armatures of the 
correspondingly numbered relayS. 
continues from the lower left-hand terminal of 
neon tube sections 8, and in this case, since the 
#8 A. C. relay is energized, the short circuit 
around the #8 sections is removed with the re 
sult that these sections are included in the dis 
play circuit. The circuit continues from the 
lower right-hand terminal of section 8 over simi 
larly described short circuits of sections 9 to 

A similar circuit for the primary. 

The circuit 
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29, inclusive. Since A. C. relays 30 and 3 are 
energized then the short circuits around sections 
30 and 3 are removed with the result that these 
sections 30 and 3 are included in the display 
circuit. The circuit continues from the right 
hand terminal of section 3 over the similarly 
described short circuits of sections 32 and 33 over 
conductor 435 and thence to the upper terminal 
of transformer T for completing the display cir 
cuit. Only neon tube sections 8, 30, and 3 of O 
the first sign frame are illuminated while the . 
remaining sections are: dark with the result that 
the letter A is displayed in the first sign frame. 
The neon tube sections in the second sign frame 
are illuminated in a similar manner to display the 
letter L. since the A. C. relays , 2, 3, 4, 8, and 9 
have been energized to remove the short circuits 
from the corresponding neon sections. In a 
Similar manner the remaining sign frames are 
illuminated to display the letter corresponding 
to the combination of individually operated A. C. 
relays in Such sign frames. 
In order to show how all the different charac 

ters are to be displayed on the sign the following 
chart has been prepared which shows in the first 
Vertical column the character selected for dis 
play. The Second vertical column indicates the 
coded perforations in the tape in Fig. 9, and the 
COrresponding Code bars actuated for such char 
acters. The third vertical column indicates the 
particular Selector bar and its associated push 
bar which are actuated for a given character. 
The fourth column indicates the A. C. relays, 
Such as shown in Fig. 12, which are operated to 
remove the short circuits from the corresponding 
neon Sections to cause the display of the corre 
Sponding character shown in the first vertical 
Column. 
- - - - - - - - - - - 

Code and Selector Char codebars bar actu- Relays in sign fran acter actuated ated S gri frame operated 

f 13 3. 2 3 4 2 9222325 26 
C 20 5 23 20 23 26, 27 20 30 
D 23 7 2 3 4 12 15 18 192326 
E 3. 9 1 2 3 4 12 13 18 1929 303. 
F 35 1. i 2 3 4 12 13 29 30 21. 

23: 26 27 3132 14 15 617 6 7 24, 33 29 3031. 32 
1 2 3 19 14 15, 1820 23 

K 25 2. 1 2 3 489 10 29 30 
24 23 1 2 3 4 8 19 

M 34 25 1 2 3 4 6 1 4 1516 
N 1 4 27 1 2 3 49 1011 14 15 617 
O 1 3 28 23 15 1820 232627 
P 4 8 3. 1 2 3 4 12252629 30 
Q 3 4. 33 23 9 5 1820 23 26 27 
R 6 35 2 3 49 10 12 252629 30 
S 1, 2 37 20 22 23 23 272S 
T 4. 2 12 13 24 33 
U 2 4. 23 14 15 620 23 
w 1 2 3 8 5 
W 36 8 1 2 3 4 79 1045 167 
X 1 35 O 89 10 11 
Y 4. S 2 8 2. 
Z. 36 14. 6 12 13 1819 

s 17 24, 33 . 
2 1 4 S 1. 18 1921. 252627 
3 4 6 18 20 222325 26 27 30 
4. 5 8 20 3 4, 24, 29 30 313233 
5 2 3 4. 22 34 12 13 20 22 23 29 30 
6 . 235 2. 23 20 2122232627 
7 23 6 2. 6 12 13 
8 2 5 28 20 21222325262. 28 
9. 2 4 6 30 is 1820 23 25 26 27 28 
O 1. 3 29 23 15 620 23 26, 27 
WO 3 4 5 32 29 303 32 
s 3. 4 3 34 20 22 23 24, 26 27.2833 

Start 36 
Stop 2 38 

When stop push bar #38 is restored springs 
24 and 242 also restore. Spring 242 at its make 
contact opens the circuit to the last operated 
frame connecting relay, such as relay 32 or 38). 
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The closure of springs 24 completes a circuit for 
energizing the motor magnet 334 as follows: from 
grounded spring 243 and its break contact, 
springs 24, conductor 29, arnature 34 and 
resting contact, wiper 335 in engagement with 
one of its multiple bank contacts, through the 
interrupter springs of motor magnet 334, and 
through the winding of magnet 33 to battery. 
Motor magnet 334 energizes over the above traced 
circuit to position its pawl preparatory to step 
ping the wipers of the switch and near the end of its stroke operates its interrupter springs 
thereby opening its own circuit. Motor magnet 
334 thereupon deemergizes and steps the wipers 
335 and 336 into engagement with their next 
bank contact and also closes its interrupter 
springs. The same circuit for energizing motor 
magnet 334 is completed as long as wiper 335 
engages the multiple bank contacts, with the re 
sult that motor magnet 34 operates intermit 
tently to step the wipers until wiper 335 engages 
its first bank contact at which point the circuit 
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to motor magnet 334 is opened. Wipers 335 and 
336 are double-ended wipers which, upon step 
ping from their last bank contacts, engage their 
first bank contacts. The tape translator continues to step the tape 
One step per revolution, and since a, number of 
blank spaces are provided between word perfo 
rations, the illuminated word will be displayed 
until such time as the start push bar #36 is 
again operated at the start of the next word. 
As previously described the operation of springs 
343 competes the circuit for relay 339 which 
thereupon energizes and disconnects the A. C. 
source from the lower terminals of the priginary 
windings of the transformers, thereby wiping out 
the display. The operation of Springs 264 again 
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causes the energization of lock relay 336 which 
opens the locking circuits of the operated A. C. 
relays individual to the sign frames. The A. C. 
relays now deemergize and are i. position to the 
operated in preparation for the next display. The 
next Word is set up and displayed in the manne 
just described. Having described how a full word 
is displayed at a given time when the Switch 33, 
Fig. 1, is in its flash position, a brief description 
will be given of the circuit operations when the 
successive letters of a word are successively dis 
played on successive sign frames when the switch 
33 has been operated to spel position. ASSu R 
ing now that switch 33 is in Speii position, then. 
no circuit is completed for relay 339 when the 
star, springs 23 are operated by start Q).sh 3: 
#36. In this case, since relay 339 is not eine 
gized, the letter for the first sign irane is dis 
played in response to the operation of relay 32 
which at its lower armature completes the cir 
cuit for the A. C. power connecting relay 35 of 
the first sign frame, it being remembered that, 
relay 372 energized during the revolution which 
selects the second letter of the Word. In a sin 
ilar manner each succeeding fraise connecting 
relay operates the preceding power connecting 
relay in the same manner as relay 32 operates 
the A. C. power connecting relay 35. Each pow 
er connecting relay renders its associated trans 
former active to cause the illumination of a letter 
corresponding to the operated A. C. relays in its 
sign frame. After the letters are illuminated the 
same are maintained in this condition until relay 
338 is energized at the start of the next word 
Selection, whereupon the operated A. C. relays 
individual to the sign frame deemergize in the 
manner previously described. In order to stop 

9 

the mechanical operations of the translator the 
stop key SP is operated to open the locking cir 
cuit of relay 249 which in turn opens the circuit 
of the stop magnet 25. The stop magnet 25, 
upon deemergizing, restores stop armature 24 in 
the path of the rotating arm 23 and pawl 22 with 
the result that the pawl is withdrawn from teeth 2 of clutch 20 when the pawl strikes the stop 
arnature 24. Further rotation of the cam shaft 
is now prevented by the engagement of the arm 

23 on top of the stop armature 24. In order to 
stop the motor, switch K is operated to the posi 
tion shown in Fig. 10. This tape translator may be used wherever 
translation is required from a perforated tape. 
For example, the electric sign circuits shown in 
application Ser. No. 634,139 of M. L. Nelson filed 
September 2i, 1932 may be controlled by this 
tape translator. In this example the push bars 
of the translator would operate springs connected 
in multiple with the springs controlled by the 
character keys sinown in Fig. 3. In this case no 
start perforation is used in the tape because none 
is needed. A display perforation and display push 
bar, however, are needed, and this perforation 
and push bar would correspond to the stop per 
foration and stop push bar in the instant appli 
cation. The push bar of the translator may also 
Operate beli crank levers which in turn operate 
the keys of a typewriter or other recording ma 
chines. Having described the invention what is con 
sidered to be new is pointed out in the appended 
claims. What is claimed is: ... i? a tape translator, a perforated tape, code 
bars, means for moving said bars in a relative 
oingitudinal motion, selecting mechanism for se 
lecting particular ones of said code bars for oper 
&tion by said means in accordance with perfora 
tions in said tape, selector bars cooperating with 
Said code bars, means for engaging said selector 
taars With Said code bars and for disengaging said 
Selector bai's from said code bars, means for op 
erating said selector bars in accordance with the 
particular operated ones of said code bars in re 
Sponse to the engagement of said selector bars 
With said code oars, push bars engaged by said 
Selector bars and displaced in response to the 
Operation of Said selector bars, common operat 
ing means for then operating the displaced push 
bars and for tihereafter holding the operated push 
bars independently of the code bars, the selecting 
mechanis, and the Selector bars, means for re 
storing Said code hars, and a rotating shaft have 
ing means for controlling said selecting mecha 
nisin, the longitudizhal and restoring movements 
of said selected code bars, the engaging and dis engaging means, and the common operating 
e3S, 2. in a tape translator, a plurality of code bars 

capable of longitudinal movement, a common 
means normally holding Said code bars from lon 
gitudia movement, a tape having perforations 
therein, a selecting pin for each code bar, a latch 
for each code bar and selecting pin, a notch in 
each codie bar, a projection on each latch nor 
inally is engagement With the notch of its corre 
sponding code bar to lock the code bars against 
longitudinal movement, means for operating said 
selecting pins to search for perforations in the 
tape, means on each selecting pin for operating 
its associated latch only in case such pin extends 
through a perforation in the tape to remove the 
latch projection from its code bar thereby un 
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locking such code bar, means for Operating Said 
common holding means to permit longitudinal 
movement of the unlocked cede bars having their 
individual latches operated by the selecting pins, 
the unoperated latches thereafter restraining the 
locked code bars from longitudinal movement, 
and means cooperating with said code bars for 
making a selection in accordance with the oper 
ated ones of Said code bars. 

3. In a tape translator, a plurality of Selector 
bars, code bars movable in combinations to Select 
a different one of said selector bars for each 
different combination, a selecting pin individual 
to each code bar, a perforated tape, means for 
moving said selecting pins into engagement with 
said tape and for actuating the selecting pin en 
gaging perforations in the tape, means for Oper 
ating the code bars corresponding to the actuated 
selecting pins, means common to said selector 
bars for operating only the selector bar Selected 
by the combinational operation of said code bars, 
a push bar individual to each selector bar, means ' 
for displacing only the push bar individual to the 
operated selector bar in response to the operation 
of said selector bar, means common to said push 
bars for actuating only the displaced push bar, 
and means for restoring the Operated Selector bar, 
the code bars and selecting pins while leaving 
said push bar in displaced and actuated position. 

4. In a tape translator, a plurality of code bars 
movable in selective combinations, springs for 
individually moving said bars to their Selected 
position, a common bail for restoring and holding 
said bars in their unselected position, individual 
selecting means for each code bar, means includ 
ing a perforated tape for operating the individual 
selecting means in accordance with the perfora 
tions in the tape, a latch individual to each code 
bar, a notch in each code bar, a projection on 
each latch normally in engagement with the 
notch of its corresponding code bar to lock the 
code bar against movement, a lug on each Oper 
ated individual selecting means for Operating its 
corresponding latch to remove its projection out 
of its corresponding code bar notch to unlock its 
corresponding code bar, means for Operating Said 
bail to permit movement of the unlocked code 
bars to their selected positions, the projections on 
the unoperated latches and the corresponding 
code bar notches thereafter restraining only the 
code bars corresponding to the unoperated indi 
vidual selecting means in their unselected posi 
tions. 

5. In a tape translator, the combination of Se 
lector bars having straight continuous edges, 
notched code bars having notches cooperating 
with the straight edges of Said selector bars, 
means for moving said code bars in combinations 
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to select said selector bars, means for operating 
the selected selector bars, a push bar individual 
to each Selector bar, means on each selector bar 
for displacing its individual push bar in response 
to the operation of said selector bars, a common 
means for Operating only said displaced push bars 
independent of Said selector bars, said common 
means thereafter holding and subsequently re 
storing the operated push bars, and overlap 
means for restoring Said code bars and said se 
lector bars and for reoperating said code bars 
prior to the restoration of said push bars. 

6. A tape translator having successive cycles of 
operations, a plurality of selector bars, a plurality 
of code bars, each having notches arranged on its 
upper edge, means for selectively moving said 
code bars in combinations during each cycle of 
Operation to bring Said notches into or out of 
registry with the free ends of said selector bars, 
a push bar individual to each selector bar, means 
for moving said selector bars to engage said code 
bars during each cycle operation, means for dis 
placing the push bar corresponding to the selector 
bar in registry with the notches in the operated 
Code bars during each cycle operation, and a 
common means operated during each cycie oper 
ation for releasing the push bar operated on the 
preceding cycle operation and for operating the 
push bar displaced by the instant cycle operation, 
Said common means holding the Operated push 
bar in its operated position between cycle opera 
tions until Said push bar is released on the Subse 
quent cycle operation of said common means. 

7. In a tape translator, code bars, selecting 
mechanism controlled by perforations in a tape 
for selecting particular ones of said code bars in 
combinations in accordance with the perforations 
in said tape, means for moving the Selected code 
bars, selector bars one of which is selected in re 
sponse to the operation of Said code bars, means 
for operating the selected selector bar, a push bar 
individual to each Selector bar and displaced 
thereby when the corresponding selector bar is 
operated, common operating means for Operating 
only said displaced push bar, means for restoring 
said selector and code bars and for reoperating 
said selecting mechanism and code bars on a 
succeeding selection while the push bar displaced 
by the preceding selection is held by said com 
mon operating means, said last means also con 
trolling Said Common Operating means On each 
succeeding selection to release said previously dis 
placed push bar prior to the operation of the last 
selected selector bar and to thereafter operate 
the push bar corresponding to the last operated 
selector bar before the restoration thereof. 

MARTN L, NELSON. 
LEITH JOHNSTON. 
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