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ABSTRACT OF THE DISCLOSURE 

This disclosure describes means for generating coded 
electrical signals corresponding to a character typed at 
a typewriter. The typewriter is especially adapted by the 
addition of photoelectric code-sensing elements. Coded 
light re?ecting markings corresponding to each character 
typed are deposited on the corresponding type bar adja 
cent the type head. When a key is struck the head of the 
type bar corresponding to the character is brought into 
coincidence with the sensing elements. Channeled light 
beams are selectively re?ected from the depositions and 
impinge upon the sensing elements, thereby generating 
a coded electrical output. 

BACKGROUND OF THE INVENTION 

This invention relates to transmitting typewriter ap 
paratus, and more particularly to apparatus for produc 
ing contemporaneous electrical coded signals correspond 
ing to a character that is typed. 

There are numerous techniques for modifying conven 
tional typewriters so as to produce electrical output signals 
indicative of each character typed. These output signals 
may then be utiilzed in some auxiliary apparatus, such as 
a slave typewriter or other printing mechanism. More 
recently, these coded signals have served as input data to 
electronic computers. 
One system utilizes electrical contacts which are phys 

ically closed by the depression of a typewriter key and 
which control auxiliary relays to drive an output device. 
In another system a typewriter is provided with key-op 
erated permutation bars which are utilized to actuate com 
binations of electrical contacts for producing output signals 
to drive an output device. 
Another system utilizes optical means in the form of 

shutters which are attached to each of the key levers for 
interrupting a beam of light when the key is actuated. 
The shutters are provided with combinations of openings 
corresponding to the code designations for the respective 
characters being typed. The coded light output pulses may 
be utilized to drive or control some output apparatus. 

While the above prior art systems have been effec 
tive to provide output signals from a typewriter corre 
sponding to the character typed, they have been unsatis 
factory in one or more ways. They all involve either 
extensive and inconvenient modi?cations to existing 
typewriters, or a considerable amount of additional ap 
paratus on a new typewriter. Further, the optical system 
described above requires the accurate positioning of the 
light source and shutter bars within the typewriter hous 
ing, thus adding to the complexity and maintenance prob 
lems of the machine. 

Other efforts to provide apparatus for simply and 
economically generating coded characters in connection 
with the operation of a conventional typewriter include 
that described by R. B. Johnson, et al., in US. Pat. No. 
3,018,332 issued Jan. 23, 1962. The apparatus described 
therein includes means for selectively interrupting a con 
tinuous magnetic ?eld by a type bar in accordance with 
perforations made in that typed bar. While effective for 
many purposes, this system requires that rather complex 
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modi?cations be made to the typewriter. More particular 
ly apparatus must be provided and properly aligned in 
a position astride the struck type bar. Further, the type 
bars themselves need be permanently modi?ed by per 
forating them in accordance with the coded representa 
tion they must bear. 

Grazebrook, in British patent speci?cation 1,040,580, 
published Sept.' 1, 1966, describes apparatus for simul~ 
taneously typing and electrically encoding. According to 
that speci?cation, characters typed on a page are detected 
by light sensing means arranged adjacent each newly 
typed character. Light is re?ected from the typed char 
acter to the sensor and is converted into corresponding 
electrical pulses. A major disadvantage of this technique 
is that the character typed on the page must be of a 
special not-easily-read form if reasonably simple sensors 
are to be employed. A similar character-recognizing 
technique has been employed in banking systems for 
some time for detecting account numbers and other 
information printed on checks with special ink. 

Other efforts for providing coded electrical outputs 
corresponding to typed characters may be found, for ex 
ample, in British patent speci?cation 1,028,059 published 
May 4, 1966. That speci?cation describes piezo-electric 
means subjectedto vibratory strain upon depression of 
a typewriter key. Apparatus of this kind typically re 
quires a large number of piezo-electrical elements and 
corresponding multiplicity of coupling and vibration 
means. 

Brie?y, the present invention provides simpli?ed means 
for generating coded electrical signals corresponding to 
characters that are typed, by modifying corresponding 
type bars by the selective deposition of light-re?ecting 
substances on them. Means are then provided for causing 
light to impinge upon these type bars and subsequently 
to collect light selectively re?ected from them. The re 
?ected light is then easily converted into coded electrical 
signals. This technique is implemented in a very compact 
manner with substantially all alignment problems taken 
care of prior to installation on any one of many con~ 
ventional typewriters. ‘Further, the present invention re 
quires no permanent modi?cation to the typewriter itself. 
The light re?ecting deposits in the form of coded mark 
ings may ‘be easily removed or modi?ed in a manner 
not unlike that used to clean a type ‘bar. 
These and other aspects of the present invention will 

be more fully described below with reference to the 
included drawings, wherein: " 
FIG. 1 shows one embodiment of the present inven 

tion in position on a typewriter. 
FIG. 2 shows in more detail the re?ective aspects of 

the present invention as embodied in the apparatus of 
‘FIG, 1. 

FIG. 3 shows details of the light sensing elements of 
the apparatus of FIG. 1 and the conductors attached to 
them. 

FIG. 4 shows additional circuitry to be used with the 
con?guration shown in FIGS. l-3. 
FIG. 5 shows a miniaturized version of the present 

invention. 

DESCRIPTION OF THE INVENTION 

FIG. 1 shows one embodiment of the present inven 
tion in position on a typewriter of standard design. A 
housing 10 is af?xed by a bracket (not shown), or other 
suitable means, to the typewriter frame at a convenient 
point adjacent the path traversed by the typical type bar 
20 when the corresponding key is depressed. The housing 
10 may have the shape of a rectangular parallelepiped or, 
advantageously may have the wedge shape shown in FIG. 
1. One face of housing 10 is advantageously arranged to 
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be in a plane substantially parallel to the plane in which 
type bar 20 moves when in the vicinity of platen 25. A 
plurality of apertures 35 are provided in this face at points 
selected to be in proximity to designated points on type 
bar 20 while the latter is in the vicinity of platen 25. 
Each aperture 35 forms the junction of a source chan 

nel 40 and a re?ection channel 50. Source channels 40‘ 
are arranged to channel light from light source 30 to re 
spective apertures 35. Re?ection channels 50 are arranged 
to channel light entering respective apertures 35 from 
outside housing 10 to light sensitive wafers 60. 
Each type bar 20 is modi?ed by the deposition of a 

light re?ecting material on it, preferably on or near its 
head 22. These deposits advantageously take the form of 
marks having substantially the same shape as apertures 
35. The deposits are illustratively made by applying a 
light-re?ecting paint, metallic suspension, or adhesive~ 
backed re?ecting tape. FIG. 3 illustrates the light re?ect 
ing deposits ‘70 in the form of a plurality of marks equal 
in number to the number of apertures 35 provided in 
housing 10. These marks ‘70 are typically arranged to 
coincide with respective apertures when type bar head 
22 is adjacent platen 25. To uniquely code a particular 
character other than that shown, some permutation of 
such marks fewer in number than the total number of 
apertures 35 need be provided. 
FIG. 2 illustrates more fully the operation of the em 

bodiment of the present invention shown in FIG. 1. Light 
originating at light source 30 is channeled by a typical 
source channel 40 to corresponding aperture 35. When the 
head 22 of type bar 20 is in position adjacent housing 10', 
and the coded marks corresponding to the key struck are 
such that a re?ecting deposit 70 is in coincidence with 
aperture 35, light being channeled along a source channel 
40 will emanate from aperture 35 and impinge on re?ec 
tive deposit 70. This light will then be re?ected back into 
aperture 35, but at such an angle as to be channeled by a 
re?ection channel 50. 

Light-sensitive wafer 60 is positioned at the end of re 
?ection channel 50‘ opposite aperture 35. This wafer 
generates an electrical signal upon being struck by light 
such as that re?ected by the marks 70‘ on type bar 20. 
These electrical signals are delivered to a utilization cir 
cuit by way of suitable conducting means such as the 
metallic wool 80 and wire 90 shown in FIG. 2. 

If the code corresponding to the typewriter key de 
pressed did not include a mark 70‘ which would be in 
coincidence with the particular source channel shown, no 
light would be re?ected and no electrical signal would be 
supplied on the corresponding wire 90. By suitably select 
ing the permutation of re?ective marks 70, any desired 
binary electrical code can be generated on the wires 90, 
each of which corresponds to a pair of light channels 40 
and 50. 

Light channels 40 and 50 are advantageously positioned 
at equal angles with respect to the plane in which the 
head 22 of type bar 20 travels when in the vicinity of 
housing 10. This arrangement ensures that a maximum 
amount of light from source channel 40‘ is re?ected into 
channel 50 and thence to light sensitive wafer 60'. 

FIG. 3 further illustrates mechanical details facilitating 
an understanding of the illustrative embodiment shown 
in FIG. 1. A type bar head is shown at 22 when in posi 
tion to strike platen 25 and at 22’ at a preceding point in 
time as it was passing the plurality of apertures 35. The 
position of the light-re?ecting marks or deposits 70 and 
the apertures 35 can be arranged to be selectively in 
coincidence at any convenient time during the transit of 
type bar 20. That is, the electrical signals resulting from 
the selective re?ection can be generated as the character 
is actually typed, or at some time prior to or later than 
this time while the type bar is advancing toward or re 
treating from the platen 25. 

FIG. 4 shows a useful addition to the embodiment 
shown in FIGS. 1-3 and described above. To minimize 
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spurious signals resulting from light sources other than 
that in housing 10 and from re?ections from objects in 
advertently placed adjacent apertures 35, a threshold 
circuit 85 is connected to each output wire 90. This cir 
cuit is adjusted to respond only to signals having an 
amplitude sufficient to indicate a re?ection from a coded 
re?ective mark 70. As a further re?nement, threshold cir 
cuit v$5 is arranged to be responsive only to signals of 
frequency or duration characteristic of light source 30 and. 
system geometry. 
To further control the signals produced on leads 90, 

a keying circuit '87 is provided in certain cases. This cir 
cuit produces a gating signal upon the depression of any 
key which typically unclamps the output of threshold cir 
cuit 85 and simultaneously noti?es the utilization circuit 
86 that coded signals can be expected. Keying circuit 87 is 
typically activated by mechanical coupling to each key or 
by an additional light-sensing element responsive to light 
re?ected prior to the presentation of the coded markings 
7 0 at the apertures 35. 

Although the code markings 7 0 are shown in a. vertical 
row in FIG. 3, no such limitation is inherent in the pres 
ent invention. It, for example, the markings are arranged 
in a line at an angle to the vertical, while the apertures 35 
are maintained in a vertical line, output pulses on wire 90 
will not occur simultaneously, for all code positions but 
will occur in time sequence. Other arrangements of the 
relative positions of the re?ective markings and apertures 
35 are, of course, possible and will occur to those skilled 
in the art. 
One advantage realized by not having all output pulses 

occur simultaneously is that a threshold circuit v85 need 
not be provided for each code digit, but can be time 
shared, i.e., the output signals are time-multiplexed. Key 
ing circuit 87 is then used to initiate a scanning by the 
input to threshold circuit *85 over the plurality of output 
wires 90. 

While light channels 40 and 50‘ are shown in FIGS. 
1-3 as hollow tubular passages, they may readily take 
other forms. For example, ?ber optic materials may be 
used to conduct light from light source 30 to aperture 35 
and after re?ection from a marking 70 to a light sensitive 
wafer 60‘. 

Likewise, light source 30- need not be a lamp of the 
form shown in FIGS. 1-3, but rather may ‘be any source 
of radiation susceptible of selective re?ection and sub 
sequent detection by an appropriate sensor. In particular, 
any one of many well-known semiconductor light-emitting 
devices, described for example in Scienti?c American, 
May 1967, p. 109, may serve as sources of light respon 
sive to steady electrical signals or pulses generated by 
keying circuit 87. 

‘Modern techniques of miniaturization are readily ap 
plicable to the present invention. According to one appli 
cation of these techniques to the present invention, the 
light source 30 and one of its corresponding source chan 
nels 40 are reduced to a single light-emitting semiconduc 
tor junction device. Likewise, light-sensitive slab 60 and 
its associated channel ‘50 are reduced to a single ligh‘ 
sensitive semiconductor junction device. The two junction 
devices are then oriented properly relative to each other 
so that a substantial portion of the emitted light is re 
?ected from the re?ective marks 70 to the light-sensitive 
junction. 

FIG. 5 shows a schematic representation of one minia 
turized version of the present invention. The elements are 
not necessarily drawn to scale. Light is emitted from 
source 42 either on a steady or pulsed basis. Barrier 12 
prevents light from source 42 from striking light sensi 
tive device 52 except by way of re?ection from marking 
70 on type bar head 22. Source 42. and sensing device 52 
each comprise a semiconductor junction of the types de 
scribed above and along with barrier 12 are typically 
positioned on a common substrate by well-known tech 
niques. Likewise, the source 42 and sensing device 52 
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corresponding to each code marking 70 are positioned on 
a common, essentially 2-dimensional, wafer. 
The use of a light source for each code marking posi 

tion may of course be used in other applications where 
desired. 
What is claimed is: 
1. Transmitting typewriter apparatus comprising 
(A) a typewriter having a platen, a plurality of indi 

vidually selectalble keys and corresponding selectable 
type bars, said type bars being operative to rnove to a 
point adjacent said platen in response to the selection 
of a corresponding one of said keys, each of said 
type bars having at least one unique re?ecting 
marking, 

(B) a source of radiant energy, 
(C) means for conducting said radiant energy from 

said source to a point adjacent said re?ecting mark 
ings when a selected one of said type bars is in a 
position adjacent said platen, 

(D) a plurality of photoelectric devices for generating 
signals in response to applied radiant energy, and 

(E) means for conducting radiant energy re?ected 
from each of said markings on said selected one of 
said type bars to corresponding photoelectric devices. 

2. Apparatus according to claim 1 further comprising 
a threshold device responsive to input signals from said 
photoelectric devices for producing output signals when 
ever said input signals have magnitude ‘greater than a pre 
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selected value, thereby to exclude spurious low level sig 
nals corresponding to ambient radiant energy. 

3. Apparatus according to claim 1 wherein said source 
of radiant energy comprises a source of visible light. 

4. Apparatus according to claim 1 wherein each of 
said means for conducting comprises a ?ber optic strand. 

5. Apparatus according to claim 1 wherein said source 
of radiant energy is arranged to generate radiant energy 
having frequency components having substantial ampli 
tude at preselected frequencies, said preselected frequen 
cies being exclusive of those frequencies at which ambient 
radiant energy has substantial amplitude, and wherein said 
photoelectric devices are arranged to be responsive to 
radiant energy having substantial amplitude at one or more 
of said preselected frequency components. 
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