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[57] ABSTRACI‘ 
A keyboard arrangement suitable for use in typewriters, 
word processors, computer terminals and the like in 
cludes a number of manually actuable key members 
supported in a given array. Different letter formats can 
be selected for those key members corresponding to 
letter characters, wherein each of the letter chracter 
key members is made to correspond to a selected one of 
at least two different letters. Accordingly, a user can 
select, for example, either the conventional typewriter 
letter format or a new format wherein letters are as 
signed to the key members according to the frequency 
of use of the letters in a given language and the relative 
ease of accessibility of each key member to the ?ngers 
of the user’s hands. In one embodiment, the key mem 
bers in the left-hand portion of the keyboard array are 
arranged in columns which slope downwardly toward 
the left side of the array, and the key members in the 
right hand portion of the array form columns which 
slope downwardly toward the right side of the array. 

16 Claims, 26 Drawing Figures 
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PROCESS FOR DETERMINING OPTIMUM 
KEYBOARD FORMATS FOR A GIVEN 

LANGUAGE 

CROSS-REFERENCE TO RELATED APPLI 
CAT IONS 

This application is a division of application Ser. No. 
676,610 ?led Dec. 3, 1984, and issued as US. Pat. No. 
4,613,247 on Sept. 23, 1986. The ’610 application is a 
continuation of application Ser. No. 401,913 ?led July 
26, 1982, and now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to keyboards and more 

particularly to a keyboard having selectable letter for 
mats for minimizing operator fatigue and increasing 
speed. The invention also relates to a process for arriv 
ing at optimum keyboard letter formats for any given 
language for both professional and amateur typists. 

2. Description of the Prior Art 
The present-day typewriter has evolved from the 

nineteenth century into instruments which can be oper 
ated manually or electrically, or electronically as part of 
the modern computer terminal in the form of a key 
board. With the computer keyboards, information 
which is entered may be printed at once or at a later 
time. Operating any one of these instruments today with 
the standard QWERTY format for the characters on 
the keyboard, however, disregards the natural use of 
the operator’s hands, particularly the left hand. Thus, 
only the trained professional typist, having become used 
to the conforming demands of the QWERTY format, 
can use any of these instruments with pro?ciency. 
So it is that modern users of the QWERTY format 

are, for the most part, of two distinct classes. The pro 
fessional typists, who may never purchase a keyboard 
instrument but can earn their living operating one, are 
the only ones recognized by most manufacturers who 
persist in providing only the QWERTY format. Entre 
preneurs and others, who buy such instruments later in 
life and haven’t enough time to learn the touch-type 
demands of QWERTY and who must “peck and hunt” 
at the keyboard, are generally unrecognized by those 
whoe manufacture it. 
The need for a mass-produced keyboard instrument 

having formats other than QWERTY has been re 
?ected, for example, in recent articles discussing the 
DVORAK simpli?ed keyboard (“DSK”) as one alter 
native. The DSK format is, however, directed only to 
the English language. As the world-wide sales of key 
board instruments with the QWERTY format contin 
ues, it is imperative that easier formats be made avail 
able for users in non-English speaking countries. 

SUMMARY OF THE INVENTION 

This invention proposes to redress the irrationalities 
in the modern typewriters instrument and its electronic 
take-off, the Computer, by bringing about solutions that 
will make these machines in the near future easier _to 
learn; easier to operate and with less fatigue; increase 
the average speed and with less typing errors; princi 
pally, by adding new language-adapted formats to them 
that will overcome all the above disadvantages for both 
the professional and the amateur typist. The proposed 
process in this invention of evolving the formats is pre 
cise enough so that they can create a custom-tailored 
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2 
keyboard for every major language in the world, and 
eventually eliminate the standard QWERTY format 
that now blankets most languages, completely ignoring 
the idiomatic needs of each. 

Further, with the physical keyboard properly aligned 
to the left hand and with several other thoughtful im 
provements offered in this invention, it may well be that 
the burgeoning Computer, the world’s fastest machine, 
may well have optimum keyboards for enablingprofes 
sional and lay persons to communicate with it effi 
ciently well into the distant future. 

1. The Rational Multiple Format Writing Machines. 
A means to provide Multiple Formats. This Inven 

tion proposes a mechanism allowing typewriters to 
have a dual or multiple formats, that with the push of an 
added key will provide instant choice between the pres 
ent standard QWERTY format and language-adapted 
or user oriented ones. It is signi?cant that in this multi 
ple form, one and the same machine can be used by both 
generations of users; those who use the standard format 
and choose not to change, and those people who in the 
future will learn only a format most ef?cient for them. 
With this mechanical change on the Typewriter, corre 
sponding changes in the Computer and the Word Pro 
cessor can be implemented electronically, as well. Only 
then it can be said that the world’s fastest machines also 
have the most ef?cient of keyboards to enable persons 
to communicate with them expeditiously. 
Over the 115 years since the first commercial type 

writer appeared in 1872, many attempts have been made 
to overcome the inef?ciencies of the Standard Key 
board with a better designed one. None of them has 
ever been able to replace it, however, since there has 
always been resistance by many in accepting any other 
format. 

Estimates abound that the number of computers will 
increase in the United States in the next ten years to 
perhaps nearly thirty million. Since the Computer and 
the. Word Processor have adopted the typewriter 
QWERTY keyboard as their own, this vast prolifera 
tion of machines saddled with an awkward format will 
be an unnecessary burden unless a way is found and 
accepted to adopt more ef?cient, user-oriented formats 
in the next few short years. 
A clear outline of the mechanical changes required 

for the present day typewriter machine to be converted 
to a multiple format arrangement will be found in the 
Mechanical Review, below. 
Two format indicators are shown, for example, for an 

electric typewriter in FIGS. 1 and 3. A format mecha 
nism, in each instance, coordinates the movement of the 
indicator to move in conjunction with the change of 
format, showing its name in a small window that ap 
pears on the keyboard. 
The typewriter of FIG. 1 has a ?exible steel tape 46 

holding the lettering 46B of the format name, and it is 
pulled or pushed up or down by a power lever which is 
connected to the tape at 46A. The steel tape 46 is held 
and enclosed in a plastic sheath 46D and its format 
indicator lettering 46B is properly spaced in correspon 
dence to the movement of lever 37, to set the lettering 
for a selected format in a format window 46C. 

In FIG. 3, a generally T-shaped format indicator 56 is 
connected directly at the base of its leg to a shaft 36. 
Format indicating letters 56B are provided on the top 
surface of the “T”, the spacing for the letters 56B being 
detemined by the angle of arc and the radial length of 
the indicator 56 with respect to the shaft 36. 
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Many letters formats are possible for both the electric 
and manual typewriter machines. Uses may be found for 
having many formats on one machine (as in the Chinese 
language that has many ideographs). As shown in FIG. 
1, multiple character type strike bars 12 can bring about 
a mechanical solution for providing two or more for 
mats. A typewriter mechanism capable of providing for 
two formats, each with upper and lower case, is dis 
closed, for example, in US. Pat. No. 2,471,588 issued 
May 31, 1949. The relevant portions of ’588 U.S. patent 
are incorporated herein by reference. Providing corre~ 
spondence between a selected one of a number of letter 
formats and the keys on an electronic keyboard can be 
accomplished by, for example, providing additional 
wiring con?gurations for the keys per format, to make 
different formats selectable by appropriate means for 
the keys on a given keyboard. 
A distinct need exists for a third type of format that 

will allow for such legibility that there be no need of 
special training to operate the machines. It is believed 
that over half of the keyboard users through the world 
(and perhaps over half that amount are independent 
buyers) do not use the touch system. It is clear that by 
their (unrecognized) representation alone that a special 
keyboard should exist independently on the machine for 
their use that has been adapted for simple operation. 
Such an especially adapted keyboard is seen in FIG. 23 
“The People’s Format”. Here, the 12 most frequently 
used letters are clustered in the middle four columns of 
the keyboard for greatest visibility and digital accessi 
bility. 
Undoubtedly there will be a demand upon manufac 

turers of the machines to make other special formats to 
be used in this third area, lending further ?exibility to 
the multiple form of machine. 

Included in this heading but a separate item are 
....FIGS. 24A & B showing the dimensions compared of 
..the two Formats, the Standard Format and the Scien 
.ti?c Format. The new formats are preferably 3/16” 
. wider, a small amount, despite the left downward ?ow 
of the left-hand keys on the new keyboard’s physical 
con?guration. 

MECHANICAL REVIEW 

To manufacture a mechanical typewriter with three 
formats, that is, with two additional formats added to 
the existing standard or QWERTY format, the letter 
strike-heads on the lever bars and the shift mechanism 
must be altered. Added to the strike-heads of the stan 
dard format with a lower and upper case of a letter on 
each, would be two more sets of letters representing the 
two new formats, making the strike-head longer. To be 
able to match these new sets of letters to the platen at 
the writing line, the shift mechanism would have to be 
made more sophisticated to ful?ll the dual demand of 
each new format, by that mechanism allowing for the 
mutual level required to create the new format, and 
again create a new level for the use of the upper case of 
the new usable format. 
The typewriter industry has provided two ways for 

the machine to match the second row ‘of letters, the 
upper case of the standard format to the platen. One, by 
raising the platen to meet the row of letters, with the 
type bar remaining unchanged; and, two, by lowering 
the letter basket for the upper case letters on the strike 
head to meet the writing line on the platen, with the 
platen remaining unchanged. 
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4 
This invention takes advantage of the mechanism of 

these small movements to make the upper case, to bring 
about a format change by use of a separate mechanism, 
controlled by appropriate lever keys, that double the 
length of these movements for the second format, and 
once again for the third format. However, the arrange 
ment of the mechanism to reach the upper case is al 
ways the same one for each format, including the lock 
and release; all being the same in action control as on 
the standard format. 

All other normal controls remain intact, such as the 
case shift keys being found on the right, for right-hand 
action, as well as being provided for the left by a joint 
shaft. The vertical guides for the vertical movement of 
the platen and the letter basket, holding them true, of 
course must be lengthened to accord with the greater 
movement. Stop guides for both rise and rest of the 
platen and the basket must be added for the new extra 
movements. 

BRIEF DESCRIPTION OF THE DRAWING 

In the drawing: 
FIG. 1 is a side sectional view of an electric type 

writer including a selectable format mechanism accord 
ing to the invention; 
FIG. 2 is an enlarged view of a portion of the type 

writer of FIG. 1; 
FIG. 3 is a side view of a multiple format electric 

typewriter with a dropping letter basket according to 
the invention; 
FIG. 4 is a perspective view of a mechanism for rising 

a platen in the electric typewriter of FIG. 1; 
FIG. 5 is a plan view of a keyboard con?guration 

according to the invention; 
FIG. 6 is a side sectional view of parts of a typewriter 

including circuitry by which lighted letters of a selected 
format appear on corresponding key tops, according to 
the invention; 
FIG. 7 is a side view of key caps for displaying three 

different letter formats according to the invention; 
FIG. 8 is a plan view of a keyboard similar to that of 

FIG. 5 but placed in a calculator mode according to the 
invention; 
FIG. 9 is a plan view of a keyboard on which keys are 

assigned ?nger priority numbers according to a scien 
ti?c format of the invention; 
FIG. 10 is a plan view of a keyboard on which the 

keys are lettered according to the frequency of use of 
the letters in the English language and the number pri 
ority of the keys shown in FIG. 9; 
FIG. 11 shows the frequency of use of letters and 

characters in the English language; 
FIG. 12 is a plan view of a keyboard on which key 

members are segregated within areas according to the 
invention; 
FIG. 13 is a plan view of a keyboard in which keys 

are lettered in an intermediate format when determining 
the scienti?c format; 

FIG. 14 is a plan view of a keyboard in which keys 
are lettered in a scienti?c English language letter format 
according to the invention; 
FIG. 15 is a plan view of the keyboard of FIG. 14 

with deviations from the primary format of FIG. 10 
scored by numbers; . 
FIG. 16 is a plan view of a QWERTY keyboard on 

which deviations from the priority numbered letters of 
the scienti?c format of FIG. 15 are scored by numbers; 
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FIG. 17 is a plan view of a QWETRY keyboard with 
letter and hand use for the English language being rep 
resented numerically; 
FIG. 18 is a plan view of a keyboard having the ideal 

or scienti?c format of FIG. 14 and with letter and hand 
use being represented as in FIG. 17; 
FIG. 19 represents the frequency alphabet of the 

French language; 
FIG. 20 is a plan view of a keyboard lettered in a 

primary format of the French language, wherein the 
frequency of use of each letter as shown in FIG. 19 
corresponds to the ?nger priority numbered format of 
FIG. 9; . 
FIG. 21 is a plan view of a keyboard on which the 

keys are lettered in an intermediate format of the 
French language, according to the‘ invention; 
FIG. 22 is a view of the keyboard of FIG. 21, 

wherein deviations of the key letters from the universal 
format of FIG. 9 are represented numerically; 
FIG. 23 is a plan view of a keyboard wherein keys are 

lettered according to the people’s format of the inven 
tion; 
FIG. 24A is a plan view of a conventional keyboard 

con?guration; 
FIG. 24B is a plan view of a divided keyboard con?g 

uration for natural use of both hands according to the 
present invention; and 
FIG. 25 is a representation of a method of establish 

ing a numbered priority for key operations by ?ngers 
resting at a middle row of keys on a keyboard. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 is a sectional side elevation of an electric 
typewriter with rising platen. The machine is powered 
by a typical kind of eight toothed revolving shaft 28 that 
?ts the inside width of the chassis. The control key 
levers are ?ve in number; two for shift to upper case, 
two for each format rise, and one for release from these 
positions. It is seen, as on the manual machine, even as 
on the standard typewriter, the mechanisms that cause 
movement to bring about the upper case is the same 
movement, but just more of it, to arrive at a new format. 
The three levers that cause shifting are on a double 

hinged arrangement of two levers to enhance the ac 
tion. Pressing on the forward key lever to make the 
upper case the shifting mechanism that is best viewed in 
the drawing in FIG. 4 for a clear understanding of what 
is involved. The extended key lever has but to touch the 
single toothed gear activator 29 which throws its tooth 
in the path of the revolving power gear, moving the 
whole rest of the mechanism connected to shaft 36 that 
brings about the 1 step rise of the platen for the upper 

10 

30 

35 

40 

45 

50 

case. Lock arrangement to this level is achieved on - 
pressing the second key lever that swings the lock lever 
down to catch on the chassis. This is easily released 
from this position by the movement of the ?rst lever 
which allows the lock lever to give up its catch on the 
chassis, allowing the entire mechanism to revert to the 
lower case, an action aided by the strong spring 33 and 
the gravity pull on the carriage and platen ensemble. 

Rise to another format happens on a push of the third 
key lever, moving its bars creates a similar action as 
described above for the upper case. However, the two 
toothed gear activator is put to work this time, creating 
greater movement on the shaft below because of the 
throw of the two teeth against the power shaft. This 
action locks the machine into the new format by the 
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separate vertical swinging locking lever whose edge 
face cuts catches the pin in the horizontal lever as it 
moves down. Release is easily attained from the format 
by pressing the fourth key lever bar, the toe of which 
touches the tail of the lock lever, releasing the lock pin 
from its hold. FIG. 2 is an enlarged view of the vertical 
lock lever in its relation to the locking pins and the 
release lever. 
The third format is arrived at by pushing on the ?fth 

key lever, bringing into action the four tooth activator 
that moves the connecting shaft in a double throw to 
bring about the required format. 
The geometry of these moves starts in the initial one 

tooth-gear-activator, whose tooth width is éth of the 
circumference of the revolving power shaft, which 
being .a i" in diameter makes this one tooth space, pe 
ripherally, as being 4.98 mm or 5 mm, causing a move 
ment of 6.5 degrees to achieve upper case movement. 

Shifting to other formats is designated in the draw 
ings as the lower case of each, as “a”, “b”, “c”, and their 
passing upper case as being “A”, “B”, “C”. The three 
formats are represented in pairs, alternately, of these 
letters on the strike head, as “a”, “A”, for the ?rst for 
mat, etc. The lower case letters represent the machine at 
its natural rest for a given format, as the machine is 
changed from one to the other. Again, in the same given 
order, they are sometimes called ?rst, second, and third 
formats. In considering a format change it is assumed 
that the machine is in its lowest position, the “a” format, 
or ?rst format. 
FIG. 3 is a part side sectional elevation of a multiple 

format electric typewriter with dropping letter basket. 
The forward part of the machine need not be shown as 
it is identical the electric model of FIG. 1, which also 
includes the power shaft and the various gear~tooth 
activator levers, right down to the shaft 36 where they 
all connect. Beyond this point the transfer of the move 
ment, being reversed from the rising platen model, indi 
cates a small gear on that shaft coupled to another pulls 
down the platen on demand. This is clearly shown in 
FIG. 4 that shows the end action of both these models. 

DESCRIPTION OF SHIFT MOVEMENTS 

FIG. 1 is side sectional elevation of a multiple format 
electric typewriter with a rising platen. The machine is 
powered by an eight toothed shaft 28 extending across 
the chassis, shown revolving anticlockwise. 
To set for the upper case, a front key lever 13 is 

pushed down, and as it is integral with a long horizontal 
lever 18, it swings from a ?xed pin 18A on chassis 
.mount 19 at the rear, and in a comb-slot 18B in front. 
Through two extended mutual contact points on each 
edge, lever 18 moves a contact lever 25 at point 25A 
and swings the lever 25 from a ?xed pin 23 in the front 
of the machine. Contact lever 25 is given added lever 
age and movement by this arrangement. The nose end 
25B of this lever 25 touches the extended arm of the one 
tooth gear-activator 29 at point a, moving it a small 
distance but enough for its tooth 29G to catch on a 
tooth of the revolving shaft 28, turning it on pin 29C 
that is based on the lever extension 29A. A stop pin 29B 
is also located on the extension 29A. It allows the slight 
movement for the activator 29 to move into the path of 
the power shaft 28, and after it does the activator 29 is 
prevented from swinging any further by the stop-pin 
29B. This immediately transfers this action to the lever 
extension 29A which is connected to the mounted trans 
fer shaft 36 by its holding collar 29D. 
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This set-up is best seen in FIG. 4, where the three 
double activator levers 29A, 30A and 31A are set up on 
the transfer shaft 36. In order for these three levers to 
transfer movement independently of one another, they 
all have been provided with spring clutches 29E, 30E, 
and 31E; each being activated by the activator 29, 30 or 
31 to which it is attached, and not by the shaft 36 or 
from other pulse sources. Movement of any one of the 
levers 29A, 30A, 31A causes its spring clutch to squeeze 
the periphery of shaft 36 and momentary movement of 
the corresponding lever the required distance to cause 
shifting to an upper case. 

' The single tooth 29G of the activator 29 is moved by_ 
% the circumference, or one tooth spacing of the power 
shaft 28. As indicated, this movement moves down 
through the two levers 29 and 29A, the collar 29D, and‘ 
the spring clutch 29E to the shaft 36, to the power lever 
37, directly through its connecting collar 37A. This 
lever 37 is the same length as the activator 29 and lever 
29A combined, so that it has the same movement of arc. 
The pulse then continues through the median lever 38 
through three paralleling levers 39, 40 and 41 and their 
respective connecting pins. The ?rst of these levers 39 is 
a bell crank that is ?xed to a chassis ?ange 35 on pin 
39A. The second is a bent left lever 41 and it is con 
nected to the bell crank 39 at one end and to a vertical 
rise lever 42 at the other end. The third is a paralleling 
lever 40 which connects at one end to the bent point of 
lift lever 41 with pin 40A, and to the ?ange 35 at the 
other end with pin 40B. 

This arrangement allows lever 41 to give smooth rise 
to the vertical lever 42, through pin 41A, and an angle 
clip 43 through which pin 42A is attached to a slide rise 
control 45. The latter holds the platen 11. The forego 
ing arrangement provides a one step rise to put the 
machine into upper case use momentarily, and in any of 
the selected formats. 
.- As in standard practice, if the upper case is used for 
the moment, releasing ?nger pressure on key lever 13 
allows the whole mechanism to drop back down again 
to lower case, as gravity and the strong spring 33 will 
return all parts to rest position. 
Though letter basket action, as shown in FIG. 3, is on 

an angle, the 5 mm step to reach upper case and the 10 
mm double step it moves to change formats are true 
distances that match to the letter~spread on the strike 
heads; as basket and lever keys are all of one unit. But 
this is not so on the rising platen because of the peculiar 
triangulations the type bar must go through in matching 
the writing line as the platen rises. As best can be, deter 
mined, to meet the total spread of the six letters on the 
strike head of 25 mm total, the platen must rise 29 mm 
to match it. An 11.6 mm rise is needed to change to a 
second from a ?rst format; and for three formats the rise 
is 23.2 mm, leaving 5.8 to total the 29 mm rise to get to 
the upper case. 
To use the upper case continuously, pressing on key 

lever-lock 14 puts to work all the mechanism described 
above, and it locks any of the upper case positions into 
continuous use. Though lever 14 is a completely sepa 
rate key, note that the double pin and slot arrangement 
14D, allows it to slide and push with its toe on the 
locking lever 14A, against the resistance of its spring 
14B, and pivoting on pin 14C, and so pressing down, ?ts 
against the notched ?xture 21, to lock the entire mecha 
nism into any of the upper-case in whichever format is 
chosen. 
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8 
Meanwhile, the small bulge on the left side of the key 

lever 14 is also bent at a right angle so that it may reach 
and touch the top of long lever 18, moving it down and 
allowing it to duplicate the action of key lever 13, de 
scribed above, locking the whole mechanism into the 
upper case of a selected format. 
To release from the upper case lock, a light touch on 

key lever 13, moves the long lever 18 with which it is 
integral down, releasing the engaged part of locking 
lever 14A, allowing it to clear the notch it was caught 
in, and its spring 14B pulls it back and away, dropping 
the whole mechanism down and returning it to the 
lower case in whichever format is selected. 

Changing to another format is started by pressing key 
lever 15. Much of what happens is similar to the action 
of moving to the upper case. Long lever 19 moves 
down and its contact point meets a corresponding one 
on contact lever 26 as it swings on an extruded pin 23 in 
the front part of the chassis. Its nose end 26B at point b 
of lever 26 moves the extended arm of geared-tooth 
activator 30, forcing it to revolve off center and throw 
ing its ?rst tooth 28C, and then its second tooth 28D 
into the gear teeth of the power shaft 28, which moves 
lever 26 10 mm. The rest of the action is as immediately 
described above to use the upper case, except that the 
10 mm movement throws the machine into a different 
format move instead. 

Locking into format takes place automatically on the 
downward movement of long levers 19 or 20, when 
moved by a push of respective key levers 15 and 17. The 
lock lever 22 hangs vertically on a chassis pin 22G 
(FIG. 2), allowing it to swing slightly with the move 
ment of its attached spring 16A forcing it against pins 
19A and 20A on levers 19 and 20. As lever 19 is pressed 
down to get to format b, its pin 19A ?ts to the slot 22E 
in the left face of the lock lever 22, holding the entire 
mechanism in the selected format. 

Release from a second selected format is done by 
pressing key lever 16, the toe of which presses against 
the tail of the lock lever 22, letting pin 19A free from 
the holding slot 22E in the lever. Release from a third 
format which can be selectively locked by the dropping 
action of long lever 20 on being pressed by key lever 17 
and letting its pin 20A ?t to slot 22F on the edge of the 
lock lever 22, is accomplished similarly, as described 
above. The locking action, of course, comes about by 
going into the third format, with the only other differ 
ence in parts being, principally, the four tooth activator 
31 throwing the rest of the mechanism a 20 mm dis 
tance, and doubley to move to that higher format. 

FIG. 3 is a part side sectional elevation of a multiple 
format electric typewriter with dropping letter basket. 
All its forward controls and actions are identical to 
those in FIG. 1, and including the throw mechanism up 
to the connecting shaft 36. As the action must reverse 
for the letter basket to drop, two matching gears reverse 
this action, where gear 48 is attached to the shaft 36, and 
another gear 49 is connected to a shaft 49A on ?xture 47 
that is attached to the chassis. Here a single connecting 
lever 50 is connected to a short lever 51 that is attached 
directly to the letter basket, bringing it up or down in 
controlled movement to all lever control demands. 

II. A Useful Keyboard for the Typewriter and the 
Computer 
The constant slope of columns or keys on the stan 

dard keyboard has worked well for the natural lay of 
the right hand but disregards this aspect for the left 
hand, allowing for stress and fatigue in the touch sys 






















