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16 Claims. (C. 197-18) 
This invention relates to typewriting apparatus wherein 

type faces are selectively brought into printing contact 
With a platen and, more particularly, to a novel method 
and apparatus for reducing the printing contact time be 
tween the type faces and the platen and also for reducing 
the impact energy absorbed by the platen. These im 
provements are especially advantageous in typewriting 
apparatus wherein the type faces are disposed about the 
periphery of a constantly rotating disc which is selectively 
displaced into engagement with the platen. 
In a constantly rotating-disc typewriter, the quality of 

printing is largely determined by the time increment re 
quired for each type face to come into and out of contact 
with the platen, because the longer the type face and 
platen are in contact the more the rotary motion of the 
disc tends to blur the printed character. There are defi 
nite practical limits, however, in the extent to which this 
time increment can be reduced because as the type face 
is brought into contact with the platen more rapidly the 
impact energy absorbed by the platen increases. As a 
result of the small area of the typefaces, the resultant im 
pact stresses on the platen can exceed its yield strength, 
and damage the platen severely. 
This invention has as its general purpose the provision 

of typewriting apparatus, particularly of the constantly 
rotating-disc type, in which the type faces strike the platen 
and rebound therefrom in appreciably less time than has 
been possible theretofore. This is achieved, however, by 
means which minimize the stress exerted on the platen. 
As a consequence of these improvements, substantially 
longer life is imparted to the typewriting apparatus and, 
perhaps more importantly, the quality of the printing is 
greatly enhanced. 

Broadly stated, the invention relates to typewriting 
apparatus wherein type faces (which may be on a con 
stantly rotating disc) are adapted to be brought into 
printing contact with a platen by selective relative dis 
placement towards the platen of a member supporting the 
type faces. The improvement comprises a frame and stop 
means mounted thereon. The stop means are located 
with respect to one of the type face-supporting member 
and platen to reverse the motion thereof at substantially 
the same time the type face contacts the platen. The stop 
means are adapted to accomplish this reversal of motion 
in substantially less time than it would take for the type 
face to rebound from the platen alone. 

In one embodiment of this apparatus, the stop means 
comprises magnet elements mounted on the type face 
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supporting member and frame respectively with surfaces 
of like polarity opposed to one another. Spring means 
are included for urging the member away from the platen. 
These magnet elements are adapted without colliding to 
reverse the motion of the arm at substantially the same 
time the type face contacts the platen. 

In another general embodiment, which is perhaps even 
more important, the improvement resides in a frame and 
a stop element mounted thereon. This stop element is 
located with respect to one of the type face-supporting 
member and platen to collide therewith at substantially 
the same time the type face contacts the platen. 
The invention further provides a method of making 

printing contact between a platen and type faces mounted 
on a supporting member. This method comprises mo 
mentarily displacing the member toward the platen in 
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printing contact therewith. Substantial further displace 
ment of the member is impeded by means other than the 
platen at Substantially the same time the type face strikes 
the platen. Thereafter, the displacement of the member 
is reversed in substantially less time than it would take 
for the member to rebound from the platen alone. In 
one embodiment of this method, the member is a disc 
which is constantly rotated about its center. Momen 
tarily, the disc is laterally displaced toward the platen 
along a curved path having a center remote from and 
substantially coplanar with the disc. The direction of 
angular motion of the disc along this curved path is oppo 
site to the direction of rotation thereof about its center 
and the tangential velocity of the type faces relative to 
the center of the disc is less than the tangential velocity 
of the type faces relative to the center of the curved path. 

Various particular embodiments of the broad inventive 
concept are described hereinbelow, but all are character 
ized in that they provide a method and means for re 
bounding the type face away from the platen at a sub 
stantially faster rate than the platen could alone. This 
is to say that the coefficient of restitution of the type faces 
(the ratio of outgoing to incoming velocity) is greatly 
increased by relying upon auxiliary means other than the 
platen to rebound the type face. These auxiliary means 
reduce the printing contact time and isolate the platen 
from a substantial portion of the impact energy, with the 
result that the printed characters are more distinct and 
the life of the platen is lengthened. 

Preferred embodiments of the new apparatus are de 
scribed hereinbelow with reference to the accompanying 
drawings, wherein 

FIG. 1 is a fragmentary plan view of partly broken 
way typewriting apparatus embodying the invention; 

FIG. 2 is a fragmentary section taken along the line 
2-2 of FIG. 1; 

FIG. 3 is a vector diagram illustrating the principle of 
operation of the new apparatus; - 

FIG. 4 is a displacement curve also illustrating the 
principle of operation; 
FIG. 5 is a diagrammatic plan view of another embodi 

ment of the apparatus; : 
FIG. 6 is a diagrammatic plan view of a further em 

bodiment of the apparatus; and 
FIG. 7 is a digrammatic plan view of yet another em 

bodiment of the apparatus. 
Referring now to FIGS. 1 and 2, the apparatus includes 

a rotatable platen 10 mounted on a carriage 11 which 
is adapted to index the platen 10 to printing position in 
any suitable manner. It is common practice in the art 
to surface the platen 10 with a layer of rubber to permit 
a certain amount of penetration of the type faces during 
printing. For convenience, reference is made in the spec 
ification hereinbelow and in the following claims to con 
tact between the type faces and the platen. Actually, of 
course, the type faces generally contact a sheet of paper 
12 overlying the platen or an inking ribobn overlying the 
paper. It is to be understood, therefore, that reference 
to contact between the type faces and the platen includes 
within its meaning contact between the type faces and the 
paper overlying the platen or the ribbon overlying the 
paper. 
Mounted adjacent the platen 10 substantially coplanar 

with the center line thereof is a rotatable disc 14. A 
plurality of type faces 15, generally forty-two to forty 
four in number, are disposed about the periphery of the 
disc 14. Upper and lower cases of these type faces may 
be provided by including two rows about the periphery 
of the disc and incorporating the usual means for shifting 
to the desired row. 
The disc 14 is affixed coaxially to a first shaft 17 which 

is supported by two arms 18 and 19. The arms 18 and 
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i9 are in rotatable engagement with the shaft 17 by 
means of bearings 20 and 21, respectively. Opposite the 
bearing 21, the arm 9 is rotatably mounted about a 
second shaft 23 by means of a bearing 24. The second 
shaft 23 is the drive shaft of an electric motor 25 mounted 
on a frame 26. At the end portion of the shaft 23 oppo 
site the motor 25 is a journal bearing 27 also mounted 
on the frame 26. Rotation is imparted from the second 
shaft 23 to the first shaft 17 by a pinion 29 on the former 
which meshes with a larger gear 36 on the latter. 
At the outer end of the second shaft 23 is an electro 

magnetic or electrostrictive clutch 32 or the like which 
includes a driving element 33 and a driven element 34. 
Normally, the clutch 32 is de-energized so that rotation is 
not imparted from the shaft 23 to the driven element 34. 
However, when the clutch is energized, the driven ele 
ment 34 rotates with the driving element 33 and with the 
shaft 23. Affixed to the driven element 34 of the clutch 
32 is the end of the disc-supporting arm 18 opposite 
the end thereof which is in rotatable engagement with 
the first shaft 17. 

By this construction, the arm i8 is adapted to pivot 
about the shaft 23 whenever the clutch 32 is momentarily 
energized. This causes the disc 14 to be displaced mo 
mentarily in a counter-clockwise direction as shown in 
F.G. 1. One of the type faces 15 on the periphery of 
the disc is thereby brought into printing contact with 
the platen 10. Selective actuation of the clutch 32 in 
this manner may be accomplished in any suitable man 
ner, for example by the circuitry described in my U.S. 
Patent No. 2,675,108. Thus, a commutator 36 may be in 
engagement with a brush 37 on the end of the first shaft 
17 so that at the proper moment the clutch 32 is ener 
gized when the appropriate key is struck on a keyboard 
38 (shown in dotted lines in FIG. 2). 

Since the disc 14 is constantly rotating when brought 
into printing contact with the platen 10 as described, it is 
necessary to keep the printing contact time to a minimum 
in order to prevent blurring of the printed character. 
At the same time, the relatively inelastic rubber platen 
must not be damaged by the impact energy of the disc 
assembly. Thus, in accordance with the invention, the 
arm 18 which actuates the disc 14 during printing nor 
mally rests against an abutting element 40 attached to the 
frame. Also, a tension spring 41 interconnects the frame 
and the arm 18 to urge the arm against the abutting ele 
ment 40. These members establish the normal position 
of the disc 14 relative to the platen 10. Spaced between 
the outer end of the arm 18 and the platen () is a Stop 
element 43 against which the portion 44 (FIG. 1) of 
the arm 18 collides substantially at the same time the 
particular type face 15 engages the platen 10. The stop 
element 43 may be provided with a central cut-out por 
tion 46 as shown in FIG. 1 to decrease its stiffness; in 
general the stop element 43 is considerably more elastic 
than the platen it. 
When the clutch 32 is energized momentarily, the 

arm 18 pivots in a counter-clockwise direction as seen 
in FIG. 1. At all times, of course, the disc 4 is rotating 
in a clockwise direction as shown in FIG. 1 because of 
the gear and pinion drive between the shafts 23 and 17. 
Also, the arm 8 is pivoted by the clutch 32 at a greater 
angular velocity than that of the disc 14 with respect to 
its shaft 17 because the pinion 29 is substantially smaller 
than the gear 30. Therefore, the particular type face 15 
which engages the platen 0 has velocity components as 
shown in the vector diagram of FIG. 3. 
The vector V represents the tangential velocity of the 

type face 15 relative to the pivot point of the arm 18 
and is thus perpendicular to a line joining the center 
line of the shaft 23 with the point of contact of the type 
face on the platen. The vector Vd represents the tangen 
tial velocity of the type face relative to the center line 
of the shaft 17 and is thus parallel to the surface of the 
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platen 10. These two components V and Va are added 75 

4. 
to give a resultant vector V, which is the actual incoming 
velocity of the type face relative to the platen i0. As is 
apparent from the vector diagram of FIG. 3, V can be 
perpendicular to the platen 10 if the magnitude and direc 
tion of V and Vd are properly chosen. A perpendicular 
approach of the type face relative to the platen 10 is most 
advantageous, of course, because the type face then does 
not wipe across the platen and thereby blur the printed 
character and the place of impact of the type face on the 
platen parallel to the center line of the platen is not 
affected by the number of sheets overlying the platen. 
The magnitude and direction of Va and Vd may be varied 
to give the proper resultant velocity V by suitable selec 
tion of the gear 29 and pinion 30, the length of the arm 
18, and the angle between the point of contact with platen 
and the line joining the center of shafts 7 and 23. 
As soon as or just before the particular type face 15 

engages the platen 10, the surface 44 on the arm i8 also 
collides with the stop element 43 as described. Because 
the stop element 43 is considerably more elastic than the 
platen 10, it is the stop element which principally im 
pedes substantial further motion of the type face and 
shortly thereafter reverses the direction of motion of the 
arm 18. This is to say that the disc assembly strikes 
both the stop element 43 and the platen 10 but is re 
bounded only by the stop element. Because of the high 
elasticity of the stop element 43, the coefficient of restitu 
tion of the disc assembly (i.e. the ratio of outgoing to 
incoming velocity) is close to unity . Since the platen 10 
is relatively inelastic, it returns to normal position more 
slowly and thus lags behind the type face during the re 
bound. 
The velocity of the type face during the rebound is 

also shown in the vector diagram of FIG. 3. Under re 
bound conditions, the arm 8 is pivoting clockwise as 
shown in FIG. 1 so that the type face has a tangenital 
velocity relative to the point of the pivot of the arm 
18 represented by the vector Va. The tangential velocity 
of the type face relative to the center line of the shaft 
7 is, of course, still V during the rebound. The re 

sultant velocity of V and V is represented by the vector 
V, which is of considerably greater magnitude than the 
resultant incoming velocity V. 
The effect these velocities have on the movement of 

the type face relative to the platen is illustrated by the 
curve shown in FIG. 4. Displacement of the type face 
into the platen is plotted as the ordinate and displacement 
of the type face across the platen is plotted as the ab 
scissa. The type face first contacts the platen at the point 
0 on the curve. while moving at the velocity V. At 
the same time, of course, the arm 8 also contacts the 
stop element 43. Then the type face penetrates into the 
platen a distance y while moving across the platen a dis 
tance x to the point p on the curve. (The distance 0-x 
is to be kept to a minimum to prevent blurring during 
entry of the type face into the platen.) Upon reaching 
the point p, the motion of the type face is reversed by 
the stop element 43 and the disc assembly rebound there 
from at a velocity which reaches the magnitude and di 
rection of V at the point x' where the type face passes 
the surface at which it originally contacted the platen. 
However, it is important to note that while moving from 
the point p (the maximum point of penetration) to the 
point x' the type face is not in contact with the platen 
16 because the relatively inelastic platen it lags behind 
the type face during the rebound. 

Therefore, as a result of incorporating stop element 43 
in the apparatus, the contact time between the type face 
and the platen is only the time required for the type face 
to move the distance 0-p along the curve. This is less 
than half the time required if the stop element were not 
used to effect the rebound and the type face stayed in 
contact with the platen during the rebound (from p to 
x' on the curve). Hence, the stop element 43 has the 
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ability to minimize printing contact time and thus im 
prove the quality of the printed characters. 

In addition, the impact of the disc assembly is taken up 
primarily by the stop element 43 rather than by the platen 
10 so that this reduction in contact time does not unduly 
stress the platen. Yet there is no possibility that the 
stop element 43 will itself be damaged by the impact of 
the disc assembly because the area of contact at the por 
tion 44 of the arm 18 can be sufficiently extensive to re 
duce the resulting stress well below maximum limits. 

It is also important to note that when the disc 4 ro 
tates in a direction opposite to the displacement of the 
arm 18 during printing, the incoming velocity V of the 
type face is closest to perpendicular. This condition is 
also made possible by rotating the disc 4 at a lesser angu 
lar velocity than that of the arm 18 during printing such 
that the velocity V of the type face relative to the cen 
ter line of the disc is less than the velocity V of the 
type face relative to the point of pivot of the arm 8. 
If the motion of the type face does not have a compo 
nent V opposite to V, then the incoming portion of the 
curve 0-p would be lengthened until the curve is sym 
metrical. Since this portion 0-p represents contact be 
tween type face and platen, such lengthening causes an 
increase in blurring. Consequently, the retrograde rota 
tion of the disc contributes further to the quality of the printing. 
In FIG. 5, a modification of the stop element is shown 

in detail. An arm 50 is adapted to be periodically 
pivoted about a shaft 51 as in the previously described 
structure. The arm 50 rotatably supports a type face 
bearing disc 52 (shown in dotted lines) which normally is 
spaced from a platen 53 (also shown in dotted lines). 
A tension spring 54 urges the arm 50 against an abutting 
element 55. 
As in the previous embodiment, a portion 56 of the 

arm 50 is adapted to collide with a stop element 58 
mounted on a frame 59 at substantially the same time the 
disc 52 comes into printing contact with the platen 53. 
However, means are provided for varying the time of 
contact between the arm 50 and stop element 58 relative 
to the time of contact between the disc 52 and platen 53 
and also for varying the elasticity of the stop element 
58. Thus, the stop element is made up of a pair of 
slightly resilient bars 60 and 61 which are placed apart 
side-by-side and rigidly interconnected at one end por 
tion 62. An adjustment screw 63 interconnects the oppo 
site ends of the bars 60 and 61. The bars 61 fits within 
a slot in the frame 59 and can be affixed at various posi 
tions in the slot by a screw 64. The bar 6) is disposed 
such that it is struck intermediate its ends by the portion 
56 ( f the arm 50. 
By turning the adjustment screw 63, the bar 60 may be 

deflected toward or away from the bar 61 so that the 
arm 50 collides with the bar 60 at different points in time 
relative to the collision between the disc 52 and platen 53. 
This permits variation in the depth of penetration of the 
type face into the platen and is useful in typing different 
numbers of copies. By locking the bar 61 at different 
positions in the slot in the frame 59 (by means of the 
screw 64) various points of collision may be presented to 
the portion 56 of the arm. If the stop element is moved 
to the left as shown in FIG. 5, the elasticity of the stop 
element (or, more particularly of the bar 68) is decreased 
because the portion 56 of the arm 50 strikes the bar 60 
at a point further removed from the rigid connecting por 
tion 62. Conversely, if the stop element is moved to the 
right as shown in FIG. 5, the portion 56 of the arm 50 
strikes the bar 60 at a point closer to the connecting por 
tion 62 and thus the elasticity is increased. This adjust 
ment permits even closer control to be maintained over 
the depth of penetration of the type face into the platen. 

Referring now to the modification shown in FIG. 6, an 
arm 65 is again adapted to be pivoted about a shaft 66 
to displace a disc 67 (shown in dotted lines) toward a 
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6 
platen 68 (also shown in dotted lines). Moreover, the 
arm 65 is urged toward a frame 70 by means of a tension 
spring 71. Such that the arm rests against an abutting ele 
1ment 72. 
A stop element 73 is provided in this modification which 

differs from those previously discussed in that no collision 
occurs between it and the arm 65. Magnet elements 75 
and 76 are mounted on the arm 65 and frame 70, respec 
tively, with surfaces of like polarity opposed to one an 
other. The strength of these magnet elements 75 and 76 
is such that the force of repulsion between the opposed 
surfaces is sufficient to reverse the motion of the arm 65, 
substantially as elastically as in the previous embodi 
ments, at the same time the type face strikes the platen. 
This structure is characterized in that both the platen and 
the stop element are isolated from impact. In many in 
stances, the resulting reduction in vibrations in the appa 
ratus frame may be quite advantageous. 
The apparatus shown in FIG. 7 differs from the embod 

iments of FIGS. 1 and 2 not in the construction of the stop 
element but rather in the mechanism used for selectively 
displacing the disc assembly towards the platen. Again, 
a disc 78 and platen 79 (both shown in dotted lines) are 
spaced apart and the disc is rotatably mounted on the end 
of arm 89. The arm 80 is pivoted about a shaft 8 and, 
by any suitable means, constant rotation is imparted to a 
shaft 82 supporting the disc 78. 
Supported on a frame 84 adjacent the arm 80 is an 

electromagnet 85 which is adapted to be normally ener 
gized by a coil 86. Through suitable circuitry, the coil 86 
may be de-energized by the various keys on a keyboard 
87 when the appropriate type face on the disc 78 is ap 
proaching the platen. A permanent magnet may be used 
in place of the core of the electromagnet 85 and circuitry 
provided to de-energize the magnet when a suitable cur 
rent is passed through the coil 86. The poles of the elec 
tromagnet 85 are spaced a very slight distance apart in 
the normal position of the apparatus from an armature 
89 of magentic material affixed to the arm 80. A spring 
90 interconnects the frame 84 and the end of the arm 80 
and a stop element 91 (of any of the types described pre 
viously) is mounted on the frame to reverse the motion of 
the arm 80 Substantially at the same time the type face 
contacts the platen 79. 

In this apparatus, the spring 90 is in compressed condi 
tion when the arm 80 is in normal position spaced from 
the stop element 9. The electromagent 85 is normally 
energized and this urges the arm 80 against the force of 
the Spring 90 to compress it. Upon selective de-energiza 
tion of the electromagnetic coil 86, the force of attraction 
between the electromagnet 85 and the armature 89 on the 
arm 80 is suddenly eliminated with the result that the 
Spring 90 expands to drive the arm 80 rapidly towards the 
stop element 91. Before the arm 80 strikes the stop ele 
ment 91, the spring 90 may pass from compression to ten 
Sion but the momentum of the disc assembly carries the 
arm 80 further into contact with the stop element 9 at 
the same time the type face strikes the platen 79. In re 
bounding from the stop element 91, the arm 80 may be 
assisted by the spring 90 (which may now be in tension) 
so that it withdraws very rapidly. Again, the momentum. 
of the disc assembly causes the arm 80 to compress the 
spring 90 once again and before the momentum of the 
assembly is expended the arm 80 is recaptured by the elec 
tromagnet 85 in the position shown in FIG. 7. 
One of the major advantages of this spring-propelled 

means for displacing the disc assembly is that the ampli 
tude of the spring is independent of its period. Thus, vari 
ations in the starting position of the arm 80 (because of 
wear, dirt, and so on) do not affect the time required for 
displacement into printing contact. 
The stop means 91 is of particular advantage in this 

embodiment because it rebounds the disc assembly sub 
stantially to its starting position for easy recapture of the 
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disc assembly by the magnet 85. Hence, the magnet 85 
need not be impractically large. 

It is quite obvious that various modifications can be 
made in the basic inventive concept described herein with 
out departing from the scope of the invention. For ex 
ample, the platen may be displaced into contact with the 
disc, rather than the converse described herein. In that 
case, the stop element would impede and reverse the no 
tion of the platen rather than the disc assembly. There 
are, of course, many other substitutions which may be 
made in the new method and apparatus which are under 
stood to be fully covered by the following claims. 
A further variation within the scope of the invention is 

to support the constantly rotating disc on the movable end 
of a shaft having an elbow intermediate its ends. The arm 
is then adapted to pivot the disc-supporting end of this 
shaft toward the platen during each printing operation. 
in such case, the elbow is in the form of a universal joint 
to transmit constant rotation from the shaft to the disc. 
The principles of operation otherwise remain substantially 
the same since the arm still displaces the shaft laterally 
but in a pivotal manner rather than a full lateral transla 
tion as described previously. 

I claim: 
1. Typewriting apparatus comprising a frame, a platen 

mounted on said frame, a rotatable disc adjacent said 
platen, a plurality of type faces disposed about the pe 
riphery of said disc, a first shaft affixed coaxially to said 
disc, a second shaft rotatably mounted on said frame and 
extending alongside said first shaft, means for constantly 
rotating both of said shafts, a selectively engageable 
clutch on said second shaft comprising driving and 
driven elements, an arm extending rigidly from said driven 
element and being in rotatable engagement with said first 
shaft, means for selectively momentarily engaging said 
clutch to pivot said arm and being one of the type faces 
into printing contact with said platen, and stop means on 
said frame for reversing the motion of said arm at sub 
stantially the same time the type face contacts said plater, 
said stop means being adapted to accomplish this re 
versal of motion in substantially less time than it would 
take for said type face to rebound from the platen alone. 

2. Typewriting apparatus comprising a frame, a platen 
mounted on said frame, a rotatable disc adjacent said 
platen, a plurality of type faces disposed about the pe 
riphery of said disc, a first shaft affixed coaxially to said 
disc, a second shaft rotatably mounted on said frame and 
extending parallel alongside said first shaft, a motor on 
said frame for constantly rotating said second shaft, 
transmission means for interconnecting said shafts for 
rotating said first shaft, a selectively engageable electri 
cally operative clutch on said second shaft comprising 
driving and driven elements, an arm extending rigidly 
from said driven element and being in rotatable engage 
ment with said first shaft, commutator means associated 
with said first shaft for selectively momentarily engaging 
said clutch to pivot said arm and said disc toward said 
platen to bring one of the type faces into printing con 
tact with said platen, and stop means on said frame for 
reversing the motion of said arm at substantially the same 
time the type face contacts said platen, said stop means 
being adapted to accomplish this reversal of motion in 
substantially less time than it would take for said type 
face to rebound from the platen alone. 

3. Apparatus according to claim 1 wherein said stop 
means comprises magnet elements mounted on said arm 
and frame respectively with surfaces of like polarity op 
posed to one another, and means for urging said arm 
away from said platen, said magnet elements being 
adapted without colliding to reverse the motion of said 
arm at substantially the same time the type face contacts 
the platen. 

4. Typewriting apparatus comprising a frame, a platen 
mounted on said frame, a rotatable disc adjacent said 
platen, a plurality of type faces disposed about the pe 
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8 
riphery of said disc, a first shaft affixed coaxially to said 
disc, a second shaft rotatably mounted on said frame 
and extending parallel alongside said first shaft, a motor 
on said frame for constantly rotating said second shaft, 
gear and pinion means interconnecting said shafts for 
rotating said first shaft, a selectively enageable electri 
cally operative clutch on said second shaft comprising 
driving and driven elements, an arm extending rigidly 
from said driven element and being in rotatable engage 
ment with said shaft, commutator means for momen 
tarily engaging said clutch to displace said arm and said 
disc toward said platen to bring one of the type faces into 
printing contact with said platen, and a stop element 
mounted on said frame, said arm being adapted to colo 
lide with said stop element at substantially the same time 
said typeface contacts said platen, said stop element being 
substantially more elastic than said platen. 

5. Apparatus according to claim 4 wherein said arm 
is pivoted toward said platen in a direction opposite to 
the direction of rotation of said disc. 

6. Apparatus according to claim 5 wherein the tangen 
tial velocity of the type face contacting said platen rela 
tive to the center of said disc is less than the tangential 
velocity of that type face relative to the point of pivot of 
said arm. 

7. Apparatus according to claim 4 wherein said stop 
element includes adjustment means for varying the depth 
of penetration of the type face into said platen. 

8. Apparatus according to claim 7 wherein said ad 
justment means comprises a pair of slightly resilient bars 
spaced apart side-by-side and cojoined at one end, said 
arm being adapted to collide with one of said bars be 
tween the ends thereof, an adjustment screw interconnect 
ing the opposite ends of said bars for varying the space 
between them, and a slidable mount for displacing said 
stop element so that said arm collides at various points 
relative to the cojoined ends of said bar. 

9. In typewriting apparatus wherein type faces on a 
constantly rotating disc are adapted to be brought into 
printing contact with a platen by selective relative dis 
placement toward said platen of a member supporting 
said disc, the improvement which comprises a frame and 
stop means mounted thereof, said stop means compris 
ing magnet elements mounted on said member and frame 
respectively with surfaces of like polarity opposed to one 
another, and means for urging said member away from 
said platen, said magnet elements being adapted without 
colliding to reverse the motion of said member at sub 
stantially the same time the type face contacts the platen, 
said stop means being adapted to accomplish this reversal 
of motion in substantially less time than it would take for 
the type face to rebound from the platen alone. 

10. Typewriting apparatus comprising a frame; a platen 
mounted on said frame; a rotatable disc adjacent said 
platen; a plurality of type faces disposed about the 
periphery of said disc; an arm pivoted on said frame and 
Supporting said rotatable disc; means for selectively dis 
placing said arm toward said platen to bring one of the 
type faces into printing contact with said platen; and a 
stop element mounted on said frame, said arm being 
adapted to collide with said stop element at substantially 
the same time the type face contacts said platen, said 
Stop element being substantially more elastic than said 
platen; said means for displacing said arm comprising 
an armature of magnetic material on one of said frame 
and said arm remote from the pivot point thereof, a 
Selectively deemergizable magnet opposed to said arma 
ture on the other of said frame and said arm remote from 
the pivot point thereof, and a spring normally in com 
pression interconnecting said arm and said frame, 
whereby said spring urges said arm into contact with 
said stop element when said magnet is momentarily 
deenergized and said magnet regrips said arm after said 
arm rebounds from said stop element, 

11. Typewriting apparatus comprising a frame, a 
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platen mounted on said frame, a rotatable disc adjacent 
said platen, a plurality of type faces disposed about the 
periphery of said disc, a first shaft affixed coaxially to 
said disc, a second shaft rotatably mounted on said frame 
and extending substantially alongside said first shaft, 
means for constantly rotating both of said shafts, a se 
lectively engageable clutch on said second shaft com 
prising driving and driven elements, an arm extending 
rigidly from said driven element and being in rotatable 
engagement with said first shaft, and means for selectively 
momentarily engaging said clutch to pivot said arm and 
bring one of the type faces into printing contact with 
said platen. 

12. Typewriting apparatus comprising a frame, a platen 
mounted on said frame, a rotatable disc adjacent said 
platen, a plurality of type faces disposed about the periph 
ery of said disc, a first shaft affixed coaxially to said 
disc, a second shaft rotatably mounted on said frame 
and extending parallel alongside said first shaft, a motor 
on said frame for constantly rotating said second shaft, 
transmission means for interconnecting said shafts for 
rotating said first shaft, a selectively engageable elec 
trically operative clutch on said second shaft comprising 
driving and driven elements, an arm extending rigidly 
from said driven element and being in rotatable engage 
ment with said first shaft, and commutator means as 
sociated with said first shaft for selectively momentarily 
engaging said clutch to pivot said arm and said disc 
toward said platen to bring one of the type faces into 
printing contact with said platen. 

13. Typewriting apparatus comprising a frame, a 
platen mounted on said frame, a rotatable disc adjacent 
said platen, a plurality of type faces disposed about the 
periphery of said disc, a first shaft affixed coaxially to 
said disc, a second shaft rotatably mounted on said frame 
and extending substantially alongside said first shaft, 
means for constantly rotating both of said shafts, a selec 
tively engageable clutch on said second shaft comprising 
driving and driven elements, an arm extending from said 
driven element and being in rotatable engagement with 
said first shaft, and means for selectively displacing said 
arm toward said platen in a direction opposite to the 
direction of rotation of said disc to bring one of the type 
faces into printing contact with said platen. 

14. Typewriting apparatus comprising a frame, a platen 
mounted on said frame, a rotatable disc adjacent said 
platen, a plurality of type faces disposed about the periph 
ery of said disc, a first shaft affixed coaxially to said 
disc, a second shaft rotatably mounted on said frame 
and extending substantially alongside said first shaft, 
means for constantly rotating both of said shafts, a se 
lectively engageable clutch on said second shaft com 
prising driving and driven elements, an arm extending 
from said driven element and being in rotatable engage 
ment with said first shaft, means for selectively momen 
tarily engaging said clutch to displace said arm and said 
disc toward said platen in a direction opposite to the 
direction of rotation of said disc to bring one of the 
type faces into printing contact with said platen, and stop 
means mounted on said frame, said stop means being 
adapted to reverse the motion of said arm at substantially 
the same time the type face contacts the platen, said 
stop means being adapted to accomplish this reversal of 
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motion in substantially less time than it would take for 
the type face to rebound from the platen alone. 

15. Typewriting apparatus comprising a frame, a platen 
mounted on said frame; a rotatable disc adjacent said 
platen; a plurality of type faces disposed about the periph 
ery of said disc; an arm pivoted on said frame and sup 
porting said rotatable disc; means for selectively displac 
ing said arm toward said platen in a direction opposite 
to the direction of rotation of the disc to bring one of 
the type faces into printing contact with said platen; stop 
means mounted on said frame, said stop means being 
adapted to reverse the motion of said arm at substantially 
the same time the type face contacts the platen, said stop 
means being adapted to accomplish this reversal of mo 
tion in substantially less time than it would take for the 
type face to rebound from the platen alone; said means 
for selectively displacing said arm comprising an arma 
ture of magnetic material on one of said frame and said 
arm remote from the pivot point thereof, a selectively 
deenergizable magnet opposed to said armature on the 
other of said frame and said arm remote from the pivot 
point thereof, and a spring normally in compression inter 
connecting said arm and said frame, whereby said spring 
urges said arm toward said stop means when said magnet 
is momentarily deenergized and said magnet regrips said 
arm after said arm returns from said stop means. 

16. Typewriting apparatus comprising a frame; a platen 
mounted on said frame; a constantly rotatable disc adja 
cent said platen; a plurality of type faces disposed about 
the periphery of said disc; an arm pivoted on said frame 
and supporting said rotatable disc; means for selectively 
displacing said arm toward said platen in a direction oppo 
site to the direction of rotation of said disc to bring one 
of the type faces into printing contact with said platen 
comprising an armature of magnetic material on one of 
said frame and said arm remote from the pivot point 
thereof, a selectively deemergizable magnet opposed to 
said armature on the other of said frame and said arm 
remote from the pivot point thereof, and a spring nor 
mally in compression interconnecting said arm and said 
frame; and stop means mounted on said frame adapted to 
reverse the motion of said arm at substantially the same 
time the type face contacts the platen, said stop means 
being adapted to accomplish this reversal of motion in 
substantially less time than it would take for the type 
face to rebound from the platen alone; whereby said spring 
urges said arm toward said stop means when said magnet 
is momentarily deemergized and upon being immediately 
reenergized said magnet regrips said arm after said arm 
returns from said stop means. 
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