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This invention relates to typewriting machines. 
A broad object of the present invention is to 

provide a typewriter suitable for use in the teach 
ing of touch typewriting. 
An object is to provide a typewriting machine 

which may be used to discover faults in typewrit 
ing, Such as lack of rhythm in the operation of 
the keys of a typewriter. 
An object is to provide a typewriting machine 

With means to show typists' faults graphically. 
An object is to provide a means of tracing, in 

juxtaposition to the characters or spaces of a line 
Of typeWriting, graphic representations which en 
able the teacher of touch typewriting to detect 
erratic Operation of the typewriter keys. 
Other objects of the invention will be pointed 

out in the following description and claims and 
illustrated in the accompanying drawings, which 
disclose, by Way of example, the principle of the 
invention and the best mode, which has been con 
templated, of applying that principle. 
In the drawings: 
Fig. 1 is a perspective view showing the present 

invention attached to a standard typewriting ma 
chine; 

Fig. 2 is a vertical section on the line 2-2 in 
Fig. 1; 

Fig. 3 is a top view of the tracing means; 
Fig. 4 is a front view of the tracing means; 
Fig. 5 is a vertical section on the line 5-5 of 

Fig. 1; 
Fig. 6 is a specimen showing the graphic rep 

resentations which are produced by the device 
in juxtaposition to the printed characters. 
The present invention has been shown in the 

drawings and will be described hereinafter as ap 
plied to the well known “Electromatic' typewriter, 
formerly known as the 'International.' It Will 
be understood, however, that the invention is not 
restricted in its application to the typeWriter 
shown, or even to a power operated typeWriter, but 
may be applied to wholly manually operated type 
Writers, since the mode of attachment of the 
means for tracing graphic representations is sim 
ple and may be readily effected for any well known 
typewriting machine. 
In Fig. 1 the typewriting machine base 0, the 

keys f, the type bars 2, the front cover 3, and 
the platen 4 are shown. The type bars, as usual, 
are guided to the printing point by a type guide 
5 (Figs. 1, 2 and 4) on the back of which is ver 

tically slidably mounted the usual ribbon guide 
and vibrator 6. This ribbon vibrator is auto 
matically raised each time a character is printed 
by the type bars 2 through suitable universal bar 
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mechanism not shown. However, in the well 
known "Electromatic,' ordinarily the ribbon vi 
brator is not operated when the space bar 7 (Fig. 
1) is used to space between words and other char 
acters where spacing is required. 
The means for tracing graphic representations 

is supported by the front cover 3 (Figs. 1 to 4) 
and is carried by a post 8 removably secured to 
the cover 3. Pivotally mounted on the post 8, 
as by means of the rod 9, is an arm 20 which 
extends rearwardly of the post and to the left 
to a point close to the platen 4, as most clearly 
shown in Fig. 2. The arm 20 is formed with an 
extension or side arm 20a, which has a hole loosely 
supporting a suitable pen 2 which conveniently 
may consist of an ordinary fountain pen. 
The Spring 22, anchored to a lug formed in the 

main part of the arm 20 and to a ring 23 slipped 
over the tapered end of the pen 2, tends to press 
the pen toward the platen. The nibs of the pen 
project into an inclined oval hole 24d (Fig. 4) of 
a lever 24 pivoted at 25 in a slot in the arm 20 lo 
cated just above the printing point and approxi 
mately tangent to the platen as most clearly 
shown in Fig. 2. The lever 24 is urged in a clock 
wise direction (Fig. 4) by a spring 26 which is 
anchored to a lug formed in the extension arm 
8a of the post 8. The spring 26 also urges the 
arm 20 in a clockwise direction (Fig. 3) into en 
gagement with a stop screw 27 carried by a Sec 
ond extension arm 8b of the post 8. The stop 
screw 27 is adjusted so that the arm 20 and lever 
24 adjacent the platen is clear of a sheet 28 (Fig. 
2) wrapped around the platen. 
On account of the fact that the usual paper bail 

cannot be used, the end of the arm 20 adjacent 
the platen is formed with a concave cylindrical 
surface 20b which is concentric with the axis of 
the platen 4 and acts as a guide to hold the sheet 
28 Wrapped around the platen. The arm 20 is 
also somewhat triangular shape at its end when 
viewed in plan, as best shown in Fig. 3 at 20c, to 
guide the edges of the sheet 28 underneath the 
end of the arm in the event the carriage is moved 
a little too far to right or left so that the edges of 
the sheet 28 parallel with the line of feed pass 
the printing point on either side and bulge away 
from the platen. The right hand wall of the slot 
in the arm 20 receiving the lever 24 acts as a stop 
to restrict clockwise movement of lever 24, as most 
clearly shown in Fig. 4. The arm of lever 24 
having the hole 24a extends downwardly so that 
the nibs of the pen 2f normally occupy a position 
a little above the printing point with the edge of 
the lever 24 just clear of the type elements when 
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in printing position to prevent said elements from 
Striking said lever. 
A little to the right of the printing point, the 

lever 24 is formed with a shoe 24b which extends 
radially away from the axis of the platen to a 5 
point just over and in the path of the ribbon 
vibrator 6 in which is guided the usual inking 
ribbon 29. Each time a type paris operated, the , it 
ribbon vibrator. f6 is raised simultaneously. With : 
the movement of the type bar to the printing 0 
position and in its movement upWardly the rib- . . 
bon vibrator engages the shoe 24b and rocks the 
lever 24 in a counterclock Wise direction against 
the tension of spring 26. This, causes the pen. : 
2 to trace an inclined loop 2 ia (Fig. 6), over, is 
every character printed but no Such loop is traced: 
when the space bar is operated since the ribbon 
vibrator, as aforesaid, does not operate except 
when a character is printed. 

It will be understood that the machine is 20 
equipped with the usual carriage feeding...power . 
spring and carriage. returns mechanism....The 
escapement mechanism is removed or released 
in Some convenient. Way as by tying down the 
usual carriage release leyers. 25 
Means is provided to compel, the carriage feed 

ing Spring to feed-the carriage at a uniform rate. 
of Speed instead of intermittently as would be the 
case. Ordinarily with the escapement mechanism. ... 
in use. This means is shown in Figs.1 and 5 and 30 
includes a rack, 30 which is, preferably removably. 
attached at its left hand end (Fig. 1) to the right 
hand side plate of the carriage...The rack. 30 is . 
preferably formed of an angle strip, along one ... 
edge. of which the teeth 30a are cut which mesh.35 
with a pinion 3 (Fig. 5) on a pin 32. . . 
The pin 32 is pressed into a horizontal hole in 

a block. 33 secured to a plate 34 which may be 
fastened in any suitable manner to the surface... 
of the desk or table supporting the typewriting 
machine or may form, part of a plate...or bracket . 
secured in some suitable fashion to the base 0 . 
of the machine. The upper end of block 33 is 
cut. With a horizontal rectangular slot 33d. (FigS. 
1 and 5) which receives a block 35 slotted to 4: 
accommodate. the rack 30 and also...formed with . 
a cylindrical Space-.35a to accommodate the 
pinion 3. The pin 32 also extends, through, a 
hole in the block.35 registering with the hole in 
the block 33 carrying the pin 32, as clearly shown 
in Fig. 5. A slot in the block 35 accommodating 
the rack, 30 and the bottom Wall of the slot, 33d 
in the block.33 act as a guide, for the rack. 30. . 

Loosely mounted on the pin 32, between the , 
pinion 3 and the collar 36 on the pin 32 is a 55 
pulley. 37. This pulley 37 is, connected by a belt 
38 to a suitable driving motor M of the adjust- . 
able speed, constant speed type having suitable 
reduction gearing, in which means is provided for , 
enabling the operator to adjust the Speed to any 60 
desired Value. This motor tends to drive the . 
pulley 37 in the direction of the arrow (Fig.1), 
that is, in the same direction...as the pinion 3 . 
will be turned when the typewriting machine, is. 
moved in a letter spacing direction by the power; 65 
Spring. . . 
The pinion, 3 l is formed from a bushing, or 

sleeve which extends externally of the blocks, 33 
and .35 through a suitable bore...or opening 34b. . 
large enough to accommodate...the pinion, 3 and 0 
has wrapped around it a coil spring. 39, one end. . 
of which extends. radially of the pin 32 and is , , , 
hooked around a stud 37a carried by the pulley, 37.-, 

Preferably, the spring 39 is coiled--a trifle: 
Smaller than the shank of the pinion 3 and .75 

- 40 . 

4 
pressed on the shank so that when the pinion 3 
is rotated with the carriage travelling in letter 
Spacing direction, the shank of the pinion tends 
to Wrap the spring 39 more tightly around the 
shank of the pinion and thereby tends to turn 
the pulley 37 through pin 37a. When the car 
riage is returned, however, the pinion 3 rotates 
in the reverse, direction and tends' to loosen the 
Spring 39 allowing the shank of the pinion to 
turn loosely. In other words, the spring 39 acts 
as an overrunning clutch connection between the 
pinion 3 and the pulley 3. The effect of this 
construction is that when the motor is driving 
the pulley 37 at a speed-lower than the pinion 3 
tends to rotate while the carriage is letter spac 
ing, the Spring 39 acts as a restraining means and 
prevents the pinion from being rotated faster 
than the pulley 37 is driven by the motor whereby 
the driving connections shown in Fig. 5 act as a 
brake and prevent the carriage from travelling 
faster in letter spacing direction than...a... predes 
termined rate depending upon the speed adjust 
ment of the motor, 
When the carriage is returned in the usual Way, 

rack 30 is thrust to the right. (Fig. 1), or rear 
wardly of the plane of Fig.5, and the shank of 
pinion 3 rotates idly in the coiled part of Spring. 
39, and little obstruction is offered to the return - 
ing carriage, except by the tension of the power. 
Spring. 

Pulley 37 is turned slowly by the motor but the, 
power. Spring tends to drive the pulley faster... 
than the motor. The power spring, however, is . . 
not powerful enough to drive pulley 37 faster. 
than the motor since the mechanical advantage. 
of the belt drive.and the reduction gearing form--. 
ing part of the motor is one of Speed rather than . . 
force, considering the power Spring as the, actual . 
driving. means and the driving motor and the 
parts shown in Fig.5 may be regarded as func 
tioning like a centrifugally actuated brake hav 
ing means to adjust the brake manually to regu. 
late the speed of the carriage. . 

It is quite clear that by suitably adjusting the 
Speed of the motor the speed of carriage may . . 
be adjusted to the capabilities of the operator. . 
At the end of each line the carriage is returned. 

and the platen line spaced in the usual Way, the 
line spacing... operation taking place first... This, 
causes the pen 2 to trace a line. AD (Fig. 6) . 
joining the end of one line to the end of the , 
next, line and extending...almost vertically down. 
Wardly....When the carriage returns a horizontal 
line 4 is traced which conveniently Serves as a. 
reference or base line. along which time intervals." 
between characters may be measured With a Suit 
able scale if necessary. Of course, after returne 
ing the carriage, the Operator, proceeds to type 
and for each character printed a loop 2 at is 
formed directly above the printed character and 
starts from the base line 4 traced during the pre 
ceding carriage retulin operation and returns to 
Said line. . 

If the keys are operated with an even rhythm, 
as in the case of the keys for the first three let 
ters of the word "DIVER'' in the top line of Fig. 
6, the loops 2 a will all be uniform in height, i. 
shape, and Spacing, and will start, and finish, on 
base, line 4. If the operator hesitates too much 
or is too slow in operating two successive keys, 
the loopS.2a. Will be spaced further apart as at : 
point, 2b. . . At this point, the operator has been, 
too slow in operating the 'E' key with the result:..., 
that the pen has retraced part of its path along is 
the base-line. 4 for a distance almost half the 



5 
length of the part of the base line associated with 
the loop formed in writing the letter. “V.' On 
the other hand, if the operator actuates Some 
keys too fast the printing cycles will overlap and 
produce the effect shown at 2e (Fig. 6) which 
arose from too hasty operation of the "I' key 
in printing the word "DIRTY' on the first line, 
When the space bar is operated, the pen 2 is 
not actuated but retraces the base line 4f for a 
distance which will depend upon the gap in time 
between completion of the operation of the type 
bar for the last letter of a word and the begin 
ning of the operation of a type bar for the first 
letter of a new Word as indicated at 2 id in Fig. 6. 
Here the length of the gap measured along the 
base line 4 as compared with similar gaps Will 
indicate lack of rhythm in Operating the Space 
bar. 
When an even rhythm is reached, the gaps 2.Éd 

should be of uniform lengths and the loops 2d 
should all be nearly uniform in shape, Spacing, 
height, and distance apart. 

In the case of a power operated typewriter Such 
as the One disclosed, each type bar has a definite 
operating time for each cycle and With a prop 
erly adjusted machine the operating cycles are 
approximately equal for all type bars for each. 
speed adjustment of the machine, Such machines 
usually being provided with a means to adjust the 
force of the blow of the type bars by adjusting 
the speed of the driving motor. Thus each of 
the loops 2 a should be substantially identical in 
shape for all type bars and, when a condition 
like that shown in 2c is observed, it indicates 
that the type bars are overlapping in their cycles 
to an extent which may cause collision between 
a restoring type bar and one on its printing stroke. 
When the loops are evenly spaced, as in printing 
the letters “DIV' of “DIVER'' in the top line of 
Fig. 6 it indicates that the operator is closely fol 
lowing the capacity of the machine to print with 
out overlapping the cycles of operation of the type 
bars to an extent to cause erratic Spacing Of 
the characters. This frequently is a dificulty 
of beginners particularly in learning to operate 
manual typewriters because of the fact that some 
key combinations are much easier for SO(ne Op 
erators than others on account of Varying degrees 
of dexterity of the fingers, left handedness, etc. 
In the normal operation of a standard type 

Writer, where the carriage feeds only When a 
type bar is operated, the fault of rhythm consist 
ing of too much time elapsing between successive 
impressions will not be evident since the carriage 
will space and stop between letters and it is in 
material how long the operator delays depressing . 
the next key so far as the appearance of the Work 
sheet is concerned. A fault of this kind is quite 
difficult to detect in a fast operator, even with 
very close observation of the fingers. 
The opposite fault of rhythm, on the other 

hand, shown at 2 fe (Fig. 6), is very easy to 
detect, particularly with power operated type 
Writers, because it causes overprinting of char 
acters or too close Spacing on the left hand side 
and not enough on the right hand side of the 
second of three successive characters. However, 
the loops or graphic representations 2a, being 
very uniform in shape and size as compared with 
letters having varying widths, shapes, and sizes, 
are a, better means of determining how bad the 
second fault of rhythm may be in each case. 
The printing of the characters below the 

graphic representations shows clearly which key 
combinations are difficult for a particular oper 
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6 
ator and show which fingers require Special key 
exercises to cure the faults. Even without the 
printed characters, however, the invention is still 
useful since the printed characters are needed 
only to localize the faults of rhythm in the Op 
erator's fingers by reference to the keyboard. 

In the machine of the type disclosed, the uni 
versal bar which actuates the ribbon vibrator, as 
in most commercial machines, begins to move 
the ribbon vibrator when the type bar starts to 
ward the printing point, so that, the ribbon vi 
brator, and hence the pen 2 A, travel at a rate 
proportional to the velocity of the type bar. Thus 
the loops 2 a. are also graphical representations 
of the operating cycles of the type bars and it 
is possible to detect faulty type bar operation by 
comparing the shapes of the loops made by dif 
ferent type bars, particularly with the ones known 
to be striking properly. 
While the pen 2 is shown as actuated by the 

ribbon vibrator as a preferred form involving the 
least alteration of the machine, it will be under 
stood, that any suitable means for actuating 
automatically the means for producing graphic 
representations of the characters are contem 
plated as within the scope of the claims. 
While there have been shown and described 

and pointed out the fundamental novel features 
of the invention as applied to a single embodi 
ment it will be understood that various omissions 
and Substitutions and changes in the form and 
details of the device illustrated and in its opera 
tion may be made by those skilled in the art, 
without departing from the spirit of the inven 
tion. It is the intention, therefore, to be limited 
Only as indicated by the scope of the following 
Ciains. 
What is claimed is: 
1. In a typewriting machine, in combination 

with the platen; means for typing a line of char 
acters on a work sheet on the platen, a ribbon 
vibrator, means to feed the platen in a letter 
spacing direction and at a constant rate of speed 
While the typing means is typing a line of chair 
acters on said work sheet; and means actuated 
by the ribbon vibrator for tracing directly above 
each character in said line a curve forming a 
graphic representation, said representations by 
their shapes, Spacing, and distances apart indi 
cating faults in typing. 

2. A typewriting machine having a platen, 
means for typing a line of characters On a Work 
sheet on said platen, means to cause the platen 
to feed in a letter spacing direction at a con 
trolled and uniform rate of Speed while said line 
is being typed; and means controlled concom 
itantly with the typing of said characters for 
tracing a line of graphic representations, said 
representations by their shape and spacing mark 
ing the typist's rhythm in juxtaposition. With the 
typed line. 

3. In combination with the platen, carriage, 
and typing means of a typewriting machine; a 
tracing pen disposed in front of the platen so 
as to trace above each character typed on a 
record sheet carried by said platen a representa 
tion, means controlled concomitantly for actu 
ating Said tracing pen each time a character is 
typed, and means to feed the carriage at a uni 
form rate to enable the spacing of the represen 
tations to denote the rhythm of the typist in 
Writing a line of characters. 

4. In combination with the platen, carriage, 
and typing means of a typewriting machine; a 
record sheet Support, means controlled concom   
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itantly with the typing means in typing a line of 
characters on the record sheet carried by Said 
support to trace on said sheet a line of repre 
sentations, and means to feed the record sheet 
support to space said representations and chara C 
ters apart in proportion to the elapsed time be 
tWeen inpressions. 

5. In combination with the carriage of a type 
writing machine; means to type a line of charac 
ters On a record sheet. On the carriage; and means 
controlled concomitantly with the printing Of 
each character to trace on said record sheet, a 
graphical representation in juxtaposition With 
the latter, said tracing means being operative to 
trace a base line for said representations when 
said carriage is returned at the end of a line. 

6. In combination with the carriage of a type 
Writing machine, means to type a line of charac 
ters on a work sheet on the carriage, a ribbon 
vibrator, and means actuated by the ribbon vi 
brator for tracing, above each character printed 
a graphical representation and Operative when 
the carriage is returned to, trace a base line for 
the graphical representations, on the next line to 
be typed, 

7. In combination with the carriage of a type 
writing machine, means to print characters on 
a Work sheet. carried by. Said carriage, a ribbon 
vibrator, means to feed the carriage in a letter 
spacing direction at a uniform rate of speed 
While said characters are being printed, and a 
tracing pen mounted independently of the car 
riage and having; its point coacting With the 
recordsheet and actuated by said ribbon vibrator 
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8 
to trace graphical representations in juxtaposi 
tion to said characters, Said pen remaining in 
movable while the carriage is returned SO as to 
trace a base line for said representations. 

8. In combination with character typing 
means: means for making a graphic representa 
tion, including a tracing pen adjacent the typing 
point, a record sheet support, means controlled 
concomitantly with said character typing means 
to move said pen in one direction, and means to 
effect a relative movement between the pen and 
a record sheet on said support at an angle to the 
first direction. While typing the characters on Said 
record sheet, said movements coacting to trace 
a curve on said sheet in juxtaposition to each 
character. 

CARLTON T. JACKSON. 

REFERENCES CITED 

The following references are of record in the 
file of this patent: 

UNITED STATES PATENTS 

Nurnber Name Date 
474,773 Erickershoff et al. --- May 10, 1892 

1253,305 TulloSS ------------- Jan. 15, 1918 
1,399,429 Hulit --------------- Dec. 6, 1921 
2,067,185 Green -------------- Jan. 12, 1937 
2,337,553 Hofgaard----------- Dec. 28, 1943 
734,937 Peck --------------- July 28, 1903 
840,554 Briggs -------------- Jan. 8, 1907 

1,397,740 Pereira ------------ Nov. 22, 1921 
1,651,102 Peiseler ------------ Nov. 29, 1927 
2,348,744 McMurry ---------- May 16, 1944 


