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1. 

ELECTRICTYPEWRITER WITH INPUT-OUTPUT 
ARRANGEMENT 

FIELD OF THE INVENTION 

This invention relates to electric typewriters and 
more particularly to electric typewriters adapted for 
input-output functions in association with data process 
ing equipment. 

BACKGROUND 

Techniques are known by which commercially avail 
able electric typewriters can be converted for use with 
data processing or handling equipment. Some of these 
techniques are shown in U. S. Pat. Nos. 3,452,851 and 
3,233,715. 
Generally, these known techniques involve the use of 

banks of solenoids which respond to signals from a 
computer or data terminal or the like to control the op 
eration of mechanisms for the printing of characters or 
for the controlling of various functions (e.g., back spac 
ing, etc.). The known techniques also may involve the 
use of banks of switches which generate signals respon 
sive to the actuation of various typewriter mechanisms 
(e.g., character or function keys on a keyboard), these 
signals being fed to, for example, the memory of a data 
system for subsequent reuse, while at the same time 
hard copy is produced. 

It can be readily understood that the above 
mentioned solenoids and switches as well as the links 
by which they are coupled to the typewriter proper and 
the supporting structure therefor contribute substan 
tially to the bulk of the composite product. It is, as a 
matter of fact, well known that special accommoda 
tions must be provided for typewriters to which the 
above-indicated equipment has been added. 
For example, in one known type of apparatus, the ad 

ditional components are added at the bottom of the as 
sociated typewriter thereby materially adding to its 
height, while in another modification a girdle of supple 
mental components is interposed between the main 
typewriter body and its bottom which also increases the 
typewriter height. 
This increase in typewriter height would not in and 

of itself be important were it not for the fact that it is 
essential to maintain a rather standard physical rela 
tionship between a typewriter keyboard and the type 
writer operator. However, this relationship is so impor 
tant that where modifications of the above type have 
been made, it has been found necessary to make suit 
able adjustments in the supporting furniture. This 
makes it impossible to employ commercially available 
desks or other conventional supporting furniture and 
thus the typewriter supplier is faced with a choice of 
having to order special and therefore relatively expen 
sive furniture or of going into the furniture manufactur 
ing business. Neither of these alternatives, nor other 
currently available solutions has been found to be satis 
factory. 

SUMMARY OF THE INVENTION 

It is a general object of the invention to provide an 
improved electric typewriter adapted for cooperation 
with an associated data handling apparatus. 

It is a further object of the invention to adapt a com 
mercially available typewriter for use with data pro 
cessing equipment by the addition of such mechanisms 
as can be added relatively superficially. 
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2 
It is still a further object of the invention to provide 

for the aforesaid adaptation by adding little or no 
height to the typewriter assembly in order to maintain 
the customary relationship with an associated operator 
without the requirement of special office furniture. 

It is furthermore an object of the invention to provide 
for the adaptation of an electric typewriter in accor 
dance with the above such that no holes or wells need 
be provided in a desktop nor need desktops be low 
ered in order to maintain the customary height rela 
tionship between a typist and the typewriter which the 
typist is to operate. 
The above and other objects of the invention are 

achieved as follows: 
In an electric typewriter adapted for producing hard 

copy and for being coupled with an electronic data unit 
and exchanging information therewith and including a 
keyboard for the manual selection of character and 
function mechanisms, a strobe for generating timing 
signals and a cycle clutch mechanism to enable the 
typewriter to go through a printing cycle and a main 
body of determinable height and depth supporting said 
keyboard and mechanisms, there is provided an im 
provement in accordance with the invention compris 
ing a supplemental structure including a base plate with 
means for mounting said structure and base plate on 
said main body without increasing the height thereof. 
This structure and base plate extend rearwardly of the 
main body with first means being provided on the base 
plate responsive to signals from said data unit and sec 
ond means being provided on said supplemental struc 
ture to generate signals for transmittal to said data unit, 
and links coupling said first and second means to said 
mechanisms for the control of the latter or for the gen 
eration of signals in response to the same. Said first and 
second means are located rearwardly of the main body 
of the typewriter. 

In further accordance with the invention, the type 
writer may further comprise such devices as a tab set 
and clear mechanism, an interlock mechanism, a tab 
operate mechanism, and a case shift mechanism or the 
like. For use with these mechanisms, means can be lo 
cated on the aforesaid base plate and rearwardly of the 
main body of the typewriter for generating signals in 
response to the latter said mechanisms for transmittal 
to said data unit and for responding to signals from said 
data unit to control the latter said mechanisms. 
The first means noted hereinabove may include sole 

noids and the second means may include switches. In 
this event, said links will include rods coupled between 
said solenoids and mechanisms and displaceable by 
said solenoids to operate said mechanisms, there being 
means provided on said rods to operate said switches 
in response to movement of said rods by said mecha 
SS. 

In accordance with a feature of the invention, a lost 
motion connection will be provided between the sole 
noids and rods to enable operation of the aforesaid 
switches without affecting said solenoids. In accor 
dance with still another feature of the invention, the 
same rods will be employed to couple the solenoids to 
the typewriter mechanisms as are employed to couple 
said typewriter mechanisms to said switches. 

In accordance with yet another feature of the inven 
tion, a special strobe arrangement is provided on or in 
association with the supplemental structure of the in 
vention. This strobe is located at least in part on said 
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base plate and includes parallel magnetically operated 
switches with permanent magnets being juxtaposed ad 
jacent said switches and being magnetically coupled to 
the same. The strobe further includes a rotatable but 
terfly adjacent the magnets and adapted for cyclically 
providing a magnetic shorting path between the same. 
The aforesaid magnets can be in the form of parallel 

rods, in which event said butterfly preferably includes 
a central cylindrical part and flat iron plates diame 
trally disposed in parallel on opposite ends of said cy 
lindrical part and adapted for magnetically bridging op 
posite ends of the aforesaid rods. 

In accordance with another feature of the invention, 
at least one of the aforesaid solenoids, and the corre 
sponding rod are arranged along spaced parallel axes, 
there being pivotal bridges connecting such solenoid 
and rod. 
The typewriter may comprise an interlock bail, in 

which event there will be provided a forked lever cou 
pling the associated rod with the bail, said lever being 
pivotally coupled to the rod and straddling said bail. 

In accordance with still another feature of the inven 
tion, there may be an arrangement whereby a clevis is 
pivoted to one of the aforesaid rods, there being a tab 
interposer pivotally engaged by said clevis. 
According to another feature of the invention, there 

may be involved a shift release arm comprised by the 
typewriter there being a displaceable member to move 
this arm and a clevis coupling said member to said rod. 
The above objects and features of the invention as 

well as advantages thereof will be more readily under 
stood from a following detailed description of a pre 
ferred embodiment of the invention as illustrated and 
exemplified in the accompanying drawing, in which: 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 is a diagrammatic illustration of a modified 

typewriter provided in accordance with the prior art; 
FIG. 2 is a diagrammatic view of another modified 

typewriter provided in accordance with the prior art; 
FIG. 3 is a side view partially broken away and par 

tially in hidden view illustrating a modified typewriter 
provided in accordance with the invention; 
FIG. 4 is an inverted exploded view showing a major 

portion of the supplemental components which are to 
be added to an electric typewriter to provide a modi 
fied electric typewrite in accordance with a preferred 
embodiment of the invention; 
FIG. 5 is an inverted side view of a solenoid em 

ployed in accordance with the invention illustrating by 
way of example the lost motion connection thereof, 
which is provided in accordance with the invention; 
F.G. 6 is an inverted side view of a rod and an associ 

ated switch illustrating the cooperation between these 
parts; 
FIG. 7 is an inverted view of a base plate included in 

the supplemental structure of the invention diagram 
matically illustrating certain functional supplements 
associated there with; 
FIG. 8 is an exploded perspective view of the special 

strobe mechanism employed in accordance with the in 
vention; 
FIG. 9 is a diagrammatical side view illustrating a so 

lcnoid and switch arrangement in association with the 
operation of a data bail in the typewriter being modi 
fied; 
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FIG. 10 is a diagrammatical side view showing the 

operation of a function interposer by a solenoid in ac 
cordance with the invention; 
FIG. 11 is a diagrammatical perspective view of a 

component in the linkage of FIG. 10; 
FIG. 12 is a diagrammatical side view illustrating the 

operation of a shift release arm by a solenoid in accor 
dance with the invention; 
FIG. 13 is a diagrammatical side view showing the 

operation of an interlock bail by a solenoid in accor 
dance with the invention; 
FIG. 14 is a diagrammatical illustration of the opera 

tion of a cycle clutch bail in accordance with the inven 
tion; 

FIG. 15 is a perspective view of a carriage return and 
back space mechanism employed with the supplemen 
tal apparatus of the invention; 

FIG. 16 is a perspective view of a space interlock 
mechanism in accordance with the invention; and 
FIG. 17 shows further apparatus employed with the 

interlock function. 

DETAILED DESCRIPTION 

As noted hereinabove, it is an object of the invention 
to adapt an electric office typewriter for use as an elec 
tric input-output typewriter for cooperation with data 
processing equipment. 
More particularly, in the embodiment of the inven 

tion described herein, an I.B.M. Selectric typewriter 
Model 745 is shown as being adapted for use as an in 
put-output typewriter. 
As has also been mentioned hereinabove, it is an ob 

ject of the invention to effect the adaptation with the 
addition of only such mechanisms as can be added on 
a relatively superficial basis such as, for example, by 
the external mounting of several mechanisms in the 
form of plate attachments. 
As has also been noted hereinabove, it is desired in 

accordance with the invention to add little or no height 
to the original typewriter assembly in order to maintain 
the operator interactive portions (e.g., keyboard, typ 
ing area at the platen, etc.) at the customary height 
without special office furniture being required. 
The embodiment described herein makes use of the 

depth dimension (i.e., the dimension away from the op 
erator or typist) to accommodate the bulk of the neces 
sary mechanisms, which as will be shown hereinafter, 
include solenoids, sensing elements and electric cir 
cuitry associated with the input-ouptut typewriter. 
As referred to herein, the term "input" is the input 

provided by the typist to the typewriter which by pick 
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off means is supplied to associated electronic data pro 
cessing equipment. The term "output" refers to the 
supply of information by the data processing unit via 
power amplifiers and solenoids to control the mechani 
cal behavior of the typewriter. 
The I.B.M. Selectric typewriter, as referred to herein, 

is a well known device which is quite fully described in 
I.B.M. Manual No. 241-5182 of July 1966. Therein is 
described Model 735 of which Model 745 is the 
stripped down version. 
With respect to the I.B.M. Selectric typewriter, input 

data may be sensed from the same by sensing the posi 
tions of six coded bails during certain portions of the 
turning of a main cycle shaft, the construction and the 
use of which arrangement is well known. Data output 
may be caused by actuating said bails while causing the 
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aforesaid shaft to cycle. In an input mode, data sensing 
is performed by observing six switches at an appropri 
ate time sensed in the strobe assembly which generates 
timing signals for sampling the six switches. In the out 
put mode, energizing the appropriate combination of 
six solenoids and causing the cycle parts to be actuated 
by an additional solenoid, causes data printing. Timing 
for the logical control of the solenoids is derived from 
the same strobe assembly as has been mentioned 
above. 
As will be shown, a feature of the invention is to 

avoid the unnecessary solenoid motion during input by 
the use of a lost motion connection between certain 
connecting rods and associated solenoid plungers in 
volving the use of certain clevises as to be described 
hereinunder. 

In addition to the handling of data, certain functions 
need be sensed for purposes of input into the associated 
data processing unit or these functions have to be sup 
plied in the form of output signals for driving the modi 
fied typewriter. These functions include, amongst oth 
ers, case shift, back space, carriage return, tabulation, 
setting of tab stops, clearing of tab stops, and the lock 
ing of the keyboard to prevent operator entry during 
"busy' conditions. These and other operations of the 
modified typewriter provided in accordance with the 
invention will be described hereinafter. 
Before proceeding to a description of a preferred em 

bodiment of the invention, attention is initially invited 
to FIGS. 1 and 2 wherein are shown, in general form, 
modified typewriters provided in accordance with the 
prior art. 

In FIG. 1 is illustrated a typewriter 10 having a key 
board 12 and a main body 14. In connection therewith 
and in accordance with the prior art, the input-output 
supplemental modifications are added by relating the 
same to the typewriter in depending relationship 
thereby requiring an additional volume indicated at 16. 
As has been noted, the relationship of the main body 
14 to a desk top 18 has to be maintained to keep the 
standard relationship between the typist and the type 
writer. For this purpose, there has to be provided a well 
20 to accommodate the depending portion 16. It is this 
well which requires that special furniture be designed 
to accommodate the modified typewriter illustrated in 
FIG. 1, it being a specific object of the invention to 
avoid this particular requirement. 

In FIG. 2 is illustrated a second typewriter 22 pro 
vided in accordance with the prior art. According to 
this known technique, the typewriter body is divided 
into an upper part 24 and a lower part 26, there being 
a girdle 28 of input-output equipment interposed be 
tween the parts 24 and 26 and contributing materially 
to the overall height of the typewriter. 

In order to accommodate this second modified type 
writer of the prior art, it is essential to lower the entire 
desk top to maintain the customary relationship be 
tween thc typist and the typewriter. Accordingly, to 
employ such typewriter requires modified furniture 
which necessitates additional labor and cost which are 
avoided by the invention. 
FIG. 3 illustrates generally an embodiment of the in 

vention in the form of a modified I.B.M. Selectric type 
writer such as indicated generally at 30. This typewriter 
includes a keyboard 32, a roller 34 and various other 
components embodied in a main body 36 wich is con 
ventionally housed in a casing, the rear portion of 
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6 
which would normally be positioned as indicated at 38. 
It is to be noted that the provisions of the invention, 
while adding to the depth of the typewriter (i.e., the di 
mension rear and aft with respect to the operator), do 
not add in any sense whatsoever to the height of the 
typewriter as a result of which the modified typewriter 
provided in accordance with the invention is of the 
same height as the original design. 
To achieve the above generalized objective, there is 

incorporated into the typewriter to be modified, a sup 
plemental structure including a base plate 40, a portion 
42 of which is elevated from the major portion 44 of 
the same. The supplemental structure moreover in 
cludes side members 46 supporting a supplemental 
plate 48 which is superposed with respect to portion 44 
and is parallel and spaced with respect to the same. 
Shown by way of Example in FIG. 3 is a solenoid 50 

which is representative of a bank of solenoids, the loca 
tion and function of which will be indicated with 
greater particularity hereinafter. The solenoid is 
mounted on and dependent from the portion 42 of base 
plate 40. It is connected by means of a clevis 52 to a rod 
54 which is connected to operating elements present in 
the original typewriter by means to be described in 
greater detail hereinafter. 
Mounted on the rod 54 is a collar 56 intended to 

make engagement with a controlling member of a 
switch 58. By means of the switch 58, movement of rod 
54 in response to actuation of elements within the type 
writer 30 can be sensed and converted into electrical 
signals which will be fed to the associated data handling 
unit (not shown) which also provides the output signals 
necessary for operating the solenoids exemplified by 
the solenoid 50. 

It is to be noted that a printed circuit board arrange 
ment or the like may be readily attached to the plate 48 
referred to hereinabove for purposes of providing inter 
face electronics between the data handling unit and the 
switches employed in the supplemental apparatus of 
the invention. The details of such interface circuitry are 
however not essential to an understanding of the inven 
tion and consequently the details thereof have been 
omitted from the drawing and description of the inven 
tion. 
The base plate of the invention and associated ele 

ments are shown in exploded view and in inverted atti 
tude in FIG. 4. Therein are seen a bank of solenoids 
and switches which enable the control of the typewriter 
and the sensing of input signals in the manner which 
has been indicated generally hereinabove. 

First of all, attention is directed to the solenoids 60, 
62, 64,66, 68 and 70 which form part of a bank of sole 
noids. These are the data solenoids which control the 
six data bails which are present in the conventional 
typewriter. These solenoids operate through rods 72, 
74, 76, 78, 80 and 82, which in turn operate through 
clevises such as, for example, indicated at 84 which are 
connected to pivot members to be indicated hereinaf 
ter to effect the desired selection of characters and/or 
functions. 
The aforesaid rods are provided with collars 86 

which act to operate associated switches, these being 
shown mounted on the plate 48 as indicated at 88,90, 
92, 94, 96, 98, 100 and 102. The operation of the 
switches will be referred to in greater detail hereinafter. 
Solenoids 104, 106, 108 and 110 are related to func 

tions such as back space, carriage return and tab as well 
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as case shift, the case shift function being assigned to 
solenoid 110. These solenoids are connected by respec 
tive clevises 112, 114, 116 and 118 to rods 120, 122, 
124 and 126 in turn provided with clevises connected 
by pivoting members or the like to functional mecha 
nisms available in the typewriter which is to be modi 
fied. 
Solenoid 126 is the cycle clutch solenoid whereas so 

lenoid 128 is the interlock solenoid. These are respec 
tively coupled to rods 128 and 130. Solenoids 132 and 
134 are cooperatively tab set and tab clear solenoids. 
These are respectively coupled to rods 136 and 138 
bearing switch operating collars 140 and 142. Rods 136 
and 138 are pivotally connected to a lever 144 in turn 
pivotally connected to an operating member 146 hav 
ing a perpendicular tab 148 provided with a slot in 
which is accommodated the tab set link 150 which is 
present in the commercially available model of the 
typewriter being modified. 
The part 42 of the base plate 40 is provided with 

eight rectangular openings 160, 162, 164, 166, 168, 
170, 172 and 174. These rectangular openings accom 
modate the aforesaid switches 88-102 such that the op 
erating elements 176 thereof may be engaged and oper 
ated by the collars provided on the various rods. 
As opening 178 accommodates the offset bridge 180 

which is employed in connection with solenoids 104, 
106 and 108. More specifically, it will be noted that the 
longitudinal axes of the latter said solenoids and sole 
noid 110 are offset from the longitudinal axes of the as 
sociated rods 120, 122, 124 and 126. The offset bridge 
provides for connecting the solenoids 104,106 and 108 
to the corresponding rods, thereby permitting the rods 
to be effectively positioned in offset relation to cooper 
ate with existing mechanisms in the typewriter to be 
modified. 
The bridge 180 includes mounting brackets 182 and 

184 holding a support 186 on which U-shaped levers 
188, 190 and 192 are located for pivotal movement. 
The operation of these U-shaped levers will be ex 
plained in greater detail hereinafter. 
The clevis 84 referred to hereinabove and additional 

clevises 200, 202, 204, 206, 208,210 and 212 are con 
nected to respective of the rods. Similarly clevises 214, 
216, 218 and 220 are connected to the function rods 
described hereinabove. The latter clevis, i.e., clevis 
220, is connected to a shift release arm 222 to be dis 
cussed in greater detail hereinafter. A connecting 
member 224 is connected to the interlock mechanism 
also to be described in greater detail hereinafter. 
The clevis 200 is connected with the pivot 240 which 

includes a mounting bracket 242 and a forked lever 
244. Another pivot is generally indicated at 246. It in 
cludes a mounting bracket 248. Its operation and func 
tion will be indicated with greater particularity herein 
after and it is sufficient to note at this point that it is 
connected to the cycle clutch present in the typewriter 
to be modified. 
Other pivots mounted on the base plate are generally 

indicated at 250, 252, 254, 256, 258 and 260. These 
pivots include forked levers, the general function of 
which is to engage, for example, data bails in the type 
writer to be modified, these bails being elongated rods 
arranged perpendicular to the rods connected to the 
aforesaid solenoids. 
The aforesaid solenoids operate and are constructed 

in the manner illustrated in FIG. 5, wherein is shown an 
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8 
example solenoid mounted on base plate part 42 by 
means of bracket 270 with the use of screws 272 and 
274. Bracket 270 is shaped to accommodate winding 
276 which is effective to operate solenoid plunger 278 
which is spring loaded by a helical spring 280 to fully 
extended position. 
At the end of plunger 278 is a member 282 provided 

with an elongated slot 284 accommodating a pin 286 
by means of which clevis 288 is connected to the sole 
noid. Said clevis is connected with operating rod 290 
corresponding to the aforesaid rods. 
The purpose of the pin and slot connection men 

tioned hereinabove is to provide a lost motion connec 
tion as between rod 290 and the solenoid. The reason 
for this lost motion connection is to enable the opera 
tion of the rod to be effective to operate a switch with 
out requiring undue motion with respect to the sole 
noid. 
Thus, for example, retraction of the plunger 288 will 

cause a direct and equal retraction of the rod 290 
thereby making the rod 290 immediately and directly 
responsive to operation of the solenoid. However, 
when the rod 290 is displaced in the direction of arrow 
292 to operate the switch in response to operation of 
a typewiter mechanism, the pin 280 will move idly in 
the slot 284 without generating any movement of the 
plunger 278. This permits a collar on the rod 290 to op 
erate a sensing switch which accordingly is operated 
without having any effect whatsoever on the associated 
solenoid. 
The operation of the switch is shown in greater detail 

in FIG. 6 wherein is illustrated a rod 300 which is the 
functional equivalent of rod 290 mentioned herein 
above and of the various rods illustrated and discussed 
with respect to FIG. 4. 

In FIG. 6 is illustrated a reed switch 302. This reed 
switch may be, for example, a reed switch such as de 
scribed and illustrated in copending application Ser. 
No. 116,580 filed Feb. 19, 1971, U.S. Pat. No. 
3,673,527 filed June 27, 1972. The reed switch has an 
operating member 304 which is engaged by a collar 
306 located on the rod 300. To enable an appropriate 
locating of the collar on the rod, the rod is provided 
with a thread 308 which is threadably engaged by collar 
306, the collar being locked in position by a lock nut 
30. - 

From the above, it will be seen that longitudinal dis 
placement of the rod 300 in the direction indicated by 
arrow 312 will act to displace the operating member 
304 of reed switch 302 to actuate the latter. The reed 
switch will accordingly generate an electrical signal 
which can be amplified and otherwise processed and 
transferred as an input into the associated data process 
ing unit. 
FIG. 7 illustrates diagrammatically the affixing of fur 

ther supplemental components to the base plate 40 to 
achieve the various purposes of the invention. Thus, for 
example, it is seen that the interlock mechanism coop 
erating with the available apparatus of the typewriter is 
located at 400 whereas the tab, back space and car 
riage return actuating and responding mechanisms are 
located generally at 402. The shift case switch is lo 
cated at 404 and the strobe assembly is located at 406. 
The space interlock is generally situated as indicated at 
408. The details of those sub-assemblies which may be 
essential to an understanding of the invention will be 
described in greater detail hereinafter. One of the de 
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tails, the understanding of which is believed pertinent 
to the invention and which assembly constitutes a fea 
ture of the invention, is illustrated in FIG. 8 wherein is 
seen the strobe assembly. 
This strobe assembly includes a mounting bracket 

410 having a plate 412 provided with parallel slots 414 
and 416 into which penetrate reed switches 418 and 
420 having leads such as indicated at 422 and 424 for 
connecting these switches into a strobe circuit (not 
shown) the details of which are not required for an un 
derstanding of the invention. 
A plastic block 426 is provided in which are embed 

ded two magnets 428 and 430, these magnets being 
spaced and parallel to each other and juxtaposed and 
parallel to the reed switches 418 and 420. The magnets 
428 and 430 operate to hold the reed switches in open 
condition. However, a magnetic bridge is provided 
across the magnets 428 and 430 which operates in cy 
clical fashion so that the magnets and their effect are 
shunted to enable the reed switches 418 and 420 to 

10 

15 

20 

close cyclically in order to generate a timing strobesig 
nal. 
The device which operates to provide the aforesaid 

shunting effect is the butterfly 432, which includes a 
cylindrical central part 434 at the opposite extremeties 
of which are two iron members 436 and 438 which are 
parallel to one another and which are arranged in dia 
metrical attitude with respect to the cylindrical part 
434. .. 

The butterfly 432 is mounted on the cycle shaft of the. 
commercially available form of the typewriter to be 
modified and is rotated therewith. As a result, the ex 
tremities of members 436 and 438 are juxtaposed with 
respect to the ends of magnets 428 and 430 thereby 
bridging the same and cyclically modifying the effect of 
these magnets on reed switches 418 and 420 to provide 
the timing strobe signal essential to the operation of the 
modified apparatus. 
FIG. 9 illustrates diagrammatically the relationship of 

a solenoid and switch as well as a rod described herein 
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above with respect of FIG. 4 and the relationship of the 
same with respect to a data bail which constitutes a 
mechanism present in the commercially available type 
writer to be modified. 

In FIG. 9 and by way of example, there is shown the 
solenoid 66 and the associated switch 98 as well as rod 
78 mounted on base plate 40 by guides 450 and 452 
which may be fabricated, for example, of nylon or the 
like. 
The details of the solenoid 66 have been described 

hereinabove and consequently the connection of the 
clevis 454 to the solenoid will now be clear. The func 
tion of switch 98 has also been clarified above as well 
as its operation by means of collar 456. Clevis 208 has 
also been mentioned hereinabove with respect to FIG. 
4 and it will now be seen that this is pivotally connected 
to a pivot such as the pivot 258 which also appears in 
FIG. 4. 

It will now be seen that the pivot includes extremities 
458 and 460 defining a slot 462 therebetween, the arms 
straddling the data bail 464 which is an existent part in 
the typewriter to be modified. The direction of motion 
of the data bail is shown by arrow 466, this being the 
conventional direction of motion and being a direction 
towards the typewriter operator as is well known. 
From FIG. 9, it will be seen that operation of the sole 

noid 66 functions through rod 78 and clevis 208 to 
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pivot the pivotal member 258 whereby displacement of 
data bail 464 results. Displacement of data bail 464 
controls one of the degrees of movement of the golf 
ball type head which is employed in the typewriter 
being modified, control of the remaining degrees of 
movement operating to select a character. 

Similarly, it will be understood that when a type 
writer key is actuated by a typist, resulting movement 
of the bail 464 will operate to pivot member 258 about 
the fixed pivot indicated generally at 468 whereby 
there results through the intermediary of clevis 208, a 
longitudinal displacement of rod 78 as shown by arrow 
470, this being effective through collar 456 to displace 
the operating member of the reed switch 98 thereby 
causing the latter to generate a signal which indicates 
the operation of bail 464. It is thus possible to generate 
a signal which can be supplied as an input to the associ 
ated data processing unit. 
Operation of the function solenoids is shown gener 

ally in FIGS. 10 and 11 wherein appears, for example, 
the solenoid 106 connected to rod 122 connected in 
turn to clevis 218. The U-shaped bridge 180 connect 
ing the plunger 480 of the solenoid is generally indicatd 
in FIG. 11 as well as in FIG. 10 by which movement of 
the plunger along its axis is transferred to movement of 
rod 122 along its axis. 
Movement of the clevis is transformed into move 

ment of the interposer 482 in the direction generally 
indicated by arrow 484. The interposers 482 is exem 
plary of the three interposes available for tab set and 
clear, carriage return and back space in the known 
typewriter which is to be modified. 
FIG. 12 diagrammatically illustrates the operation of 

the solenoid relative to the case shift function. Herein 
it is seen that solenoid 110 is connected by clevis 118 
to rod 120 in turn connected to clevis 220. 
As has been indicated hereinabove, the clevis is piv 

otally connected to displaceable member 222 which 
operates to displace shift release arm 500 in the direc 
tion generally indicated by arrow 502, this arm being 
an available part of the known type-writer which is to 
be modified. 

FIG. 13 diagrammatically indicates the use of the in 
terlock solenoid 128, this solenoid being connected by 
a clevis 504 to rod 130 in turn connected to clevis 204 
and thence to pivot 506 whose fork extremities 508 and 
510 operate to displace the interlock bail 512 in the di 
rection generally indicated by arrow 514. The interlock 
bail is an available member which is present in the 
known typewriter which is to be modified. It is to be 
noted that the bail 512 is generally connected to a func 
tion interlock "T" bar 516 which operate on key levers 
such as indicated indicated at 518 to prevent displace 
ment of the same. 
FIG. 14 illustrates in greater detail the pivot 246 gen 

erally referred to hereinabove with respect to FIG. 4. 
As has been noted, the pivot 246 is mounted on the 
base plate by means of a bracket 248 (FIG. 4). The 
pivot 246 consists of a right angle lever 520 mounted 
on a fixed pivot 522 and having connection with clevis 
202 by means of a pivot pin 524. At the extremity of 
lever 520 is provided a further pivot pin 526 by means 
of which pivotal connection is made with a second 
lever 528. A relative attitude between the levers is es 
tablished a spring 530 by means of which the C-shaped 
extremity 532 of lever 528 is brought into engagement 
with the cycle clutch bail 534. The direction of move 
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ment of the cycle clutch bail is indicated by arrow 536. 
The cycle clutch bail 534 is an element which is present 
in the known typewriter which is to be modified and 
both the construction and function of the cycle clutch 
bail are well known. 
The function supplemental structure indicated at 402 

in FIG. 7 is shown in greater detail in FIG. 16. Herein 
it can be seen that this supplement consist of switches 
540, 542 and 544 capable of generating signals to be 
supplied as input to the associated data processing unit. 
These switches are mounted on a mounted operating 
member 548. 
The details of space interlock supplement 408 re 

ferred to above with reference to FIG. 7 are shown in 
greater detail with respect to FIG. 16 wherein is seen 
switch 550, operating member 552 and spring 554 
spring loading the operating member 552. These ele 
ments are all mounted on a mounting bracket 556. 
The interlock supplement 400 referred to above with 

respect to FIG. 7 is illustrated in greater detail with re 
spect to FIG. 17 wherein appears the interlock bail 580 
connected to the relay by means of the clevis rod as 
sembly 582 the details of which have been referred to 
hereinabove. Arm 584 operates in a manner generally 
referred to hereinabove to prevent the keyboard from 
operating. 
From the above, it will be seen that the invention is 

concerned with an improvement in an electric type 
writer which is adapted for producing hard copy and 
for being coupled with an electronic data unit and ex 
changing information therewith, the typewriter includ 
ing a keyboard for the manual selection of character 
and function mechanisms as well as a strobe for gener 
ating timing signals and a cycle clutch mechanism to 
enable the typewriter to go through a printing cycle, 
the typewriter having a main body of determinable 
height and depth supporting the aforesaid keyboard 
and mechanism. 
More particularly, the improvement of the invention 

comprises the provision of a supplemental structure in 
cluding a base plate with means mounting this structure 
and base plate on the main body of the typewriter with 
out increasing the height thereof. 

In specific accordance with the preferred embodi 
ment of the invention, the structure and base plate ex 
tend rearwardly of the main body, there being first 
means on the base plate response to signals from the 
aforementioned data unit and second means on the 
supplemental structure to generate signals for transmit 
tal to said data unit and links coupling the first and sec 
ond means to the aforesaid mechanisms for the control 
of the latter or for the generation of signals in response 
to the same. The first and second indicated means are 
located rearwardly of the main body of the typewriter. 
The typewriter which is to be modified may further 

comprise tab set and clear mechanisms as well as an in 
terlock mechanism and may furthermore comprise, for 
examplc, a tab operate mechanism and a case shift 
mechanism. With these additional mechanisms there is 
provided the improvement whereby means located on 
the base plate are employed for generating signals in 
response to these additional mechanisms for transmit 
tal to the aforesaid data unit or for responding to sig 
nals from the data unit to control these latter said 
mechanisms. 
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According to a preferred embodiment of the inven 
tion, the first means indicated above include solenoids 

2 
with the second means including switches, there being 
links including rods coupled between the solenoids and 
the mechanisms and displaceable by the solenoids to 
operate the same. Means are provided on the rods to 
operate the aforesaid switches in response to move 
ment of the rods by the same. 
According to a further feature of the invention, lost 

motion connections are provided between the sole 
noids and rods to enable operation of the switches with 
out effecting the solenoids. 

In the aforesaid disclosure of the objects and features 
of the invention, there has been disclosed a strobe ar 
rangement which includes parallel magnetically oper 
ated reed switches with permanent magnets adjacent 
the same and magnetically coupled thereto, there being 
furthermore provided a rotatable butterfly adjacent the 
magnets and adapted for cyclically providing a mag 
netic shorting path between the same. 
There will now be obvious to those skilled in the art 

many modifications and variations of the structures and 
features set forth hereinabove. These modifications 
and variations will not depart from the scope of the in 
vention, if defined by the following claims. 
What is claimed is: 
1. In an electric typewriter adapted for producing 

hard copy and for being coupled with an electronic 
data unit and exchanging information there with and in 
cluding a keyboard for the manual selection of charac 
ter and function mechanisms, a strobe for generating 
timing signals to time the information exchanged be 
tween said typewriter and data unit, a cycle clutch 
mechanism to enable the typewriter to go through a 
printing cycle, and a main body having first and second 
dimensions which constitute the height and depth 
thereof, said main body supporting said keyboard and 
mechanisms; the improvement comprising a supple 
mental structure including a base plate, means mount 
ing said structure and base plate on said main body 
without increasing the height of the main body, said 
structure and base plate extending rearwardly of said 
main body, first means on said base plate responsive to 
signals from said data unit, second means on said sup 
plemental structure to generate signals for transmittal 
to said data unit in accordance with the timing signals 
of said strobe, and links coupling said first and second 
means to said mechanisms for the control of the latter 
or for the generation of signals in response to the same, 
said first and second means being located rearwardly of 
said main body, said first means including solenoids 
and said second means including switches, said links 
including rods coupled between said solenoids and 
mechanisms and displaceable by said solenoids to oper 
ate said mechanisms, and means on said rods to operate 
said switches in response to movement of said rods by 
said mechanisms. 

2. A typewriter as claimed in claim 1 further compris 
ing a tab set and clear actuating and responding mecha 
nism, and means located on said base plate and rear 
wardly of said main body for generating signals in re 
sponse to the latter said mechanism for transmittal to 
said data unit and for responding to signals from the 
data unit to control the latter said mechanism. 

3. A typewriter as claimed in claim 2 wherein the lat 
ter said means includes a solenoid, a switch, a rod cou 
pled between said solenoid and the latter said mecha 
nism and displaceable by said solenoid to operate the 
latter said mechanism, and means on said rod to oper 
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ate said switch in response to movement of said rod by 
the latter said mechanism. 

4. A typewriter as claimed in claim 3 comprising a 
clevis pivoted to said rod and a tab interposer pivotally 
engaged by said clevis. 

5. A typewriter as claimed in claim 1 further compris 
ing an interlock actuating and responding mechanism, 
and means located on said base plate and rearwardly of 
said main body for generating signals in response to the 
latter said mechanism for transmittal to said data unit 
and for responding to signals from the data unit to con 
trol the latter said mechanism, said interlock mecha 
nism locking the keyboard against operation by an op 
erator. 

6. A typewriter as claimed in claim 5 wherein the lat 
ter said means includes a solenoid, a switch, a rod cou 
pled between said solenoid and the latter said mecha 
nism and displaceable by said solenoid to operate the 
latter said mechanism, and means on said rod to oper 

10 

15 

ate said switch in response to movement of said rod by 20 
the latter said mechanism. 

7. A typewriter as claimed in claim 6 comprising an 
interlock bail and a forked lever coupling said rod and 
bail, said lever being pivotally coupled to said rod and 
straddling said bail. 

8. A typewriter as claimed in claim 1 further compris 
ing a case shift actuating and responding mechanism 
and means located on said base plate and rearwardly of 
said main body for generating signals in response to the 
latter said mechanism for transmittal to said data unit 
and for responding to signals from the data unit to con 
trol the latter said mechanism. 

9. A typewriter as claimed in claim 8 wherein the lat 
ter said means includes a solenoid, a switch, a rod cou 
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14 
pled between said solenoid and the latter said mecha 
nism and displaceable by said solenoid to operate the 
latter said mechanism, and means on said rod to oper 
ate said switch in response to movement of said rod by 
the latter said mechanism. 

10. A typewriter as claimed in claim 9 comprising a 
shift release arm, a displaceable member to move said 
arm, and a clevis coupling said member to said rod. 

11. A typewriter as claimed in claim 1 comprising 
lost motion connections between said solenoids and 
rods to enable operation of said switches without ef 
fecting said solenoids. 

12. A typewriter as claimed in claim 11 wherein the 
latter said means are collars on said rods. 

13. A typewriter as claimed in claim 1, said strobe 
being located at least in part on said base plate and in 
cluding parallel magnetically operated switches, per 
manent magnetics adjacent said switches and magneti 
cally coupled to the same, and a rotatable butterfly ad 
jacent the magnets and adapted for cyclically providing 
a magnetic shorting path between the same. 

14. A typewriter as claimed in claim 13 wherein said 
magnets are in the form of parallel rods, said butterfly 
including a central cylindrical part and flat iron plates 
diametrally disposed in parallel on opposite ends of 
said cylindrical part and adapted for magnetically 
bridging opposite ends of said rods. 

15. A typewriter as claimed in claim 1, wherein at 
least one of said solenoids and the corresponding rod 
are arranged along spaced parallel axes, comprising 
pivotal bridges connecting said one solenoid and corre 
sponding rod. 
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