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3 Claims. (CI. 197-82) 

The present invention relates to an escapement operat 
ing arrangement for typewriters and similar business ma 
chines and more particularly to apparatus in which a step 
of a paper carriage is effected whenever a type bar is 
actuated to imprint a sheet on the platen of the paper 
carriage. 

In manually operated typewriters, the type action and 
the type bar are accelerated by the manual force applied 
by the operator to a key, whereas in electric typeWriters, 
the force is provided by a motor which may rotate a power 
roll driving type actions whose associated key was actu 
ated by the operator. 
At the impact point of the type on the platen the energy 

stored in the moving type is used for making an impres 
sion, and it is evident that the impact energy is the amount 
of energy applied to the type bar less losses caused by 
friction. However, in addition to the friction losses, en 
ergy is required for operating auxiliary devices in the 
typewriter during each type action operation. For ex 
ample, the ribbon must be transported and raised, and 
the universal bar must be actuated in order to cause op 
eration of the escapement mechanism by which the paper 
carriage is controlled to perform a single step whenever 
a type action is actuated to move the type bar toward 
the platen. 
The energy required for transporting and raising the 

ribbon is small and substantially constant. However, the 
force required for actuating the escapement mechanism 
is far greater and not the same for each actuation. The 
type bar operates the universal bar which is connected to 
the escapement mechanism in order to retract a pawl of 
the escapement mechanism from the rack bar of the paper 
carriage. The engagement between the rack bar and the 
pawl serves to stop the paper carriage against the action 
of the strong carriage spring, and in the stopped position 
of the carriage, the friction between the escapement pawl 
and the rack bar is substantial. 
The force required for sliding the escapement pawl out 

of engagement with the rack bar is not always constant. 
The friction force which has to be overcome depends on 
the pressure of the rack bar tooth against the escapement 
pawl. 

If the escapement mechanism is operated by an actuated 
type action while the carriage is at a standstill, a certain 
friction force has been overcome. However, during con 
secutive actuation of several type lever actions, and de 
pending on the typing speed, it may occur that the rack 
bar booth has bounced back from the escapement pawl 
after a carriage step so that the full force of the carriage 
spring is not effective to cause a frictional engagement be 
tween the rack bar tooth and the escapement pawl. In 
this event, a much smaller force is derived from the actu 
ated type bar during its movement toward the platen. 
On the other hand, and again depending on the time 
period between successive actuations of type lever actions, 
the escapement mechanism may be actuated at the 
moment at which a tooth of the rack bar of the release 
carriage hits the escapement pawl, so that a great force 
depending on the inertia of the moving carriage acts on 
the escapement pawl. A substantially greater energy is 
required for sliding the escapement pawl on the rack bar 
tooth to a releasing position in this moment. As a result, 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

O 

2 
Substantially different forces are required for actuating the 
escapement mechanism even for a constant tension of 
the carriage spring, and the variation of such forces is 
entirely unpredictable. As a result, a typist operating a 
manual typewriter with a constant finger pressure, or an 
electric typewriter in which the necessary force is always 
applied to all type lever actions, will not produce exactly 
uniform impressions since from the energy applied to 
the moving type bar, different amounts of energy are 
detracted in accordance with the pressure which happens 
to prevail between the rack bar tooth of the carriage and 
the escapement pawl when the same is pulled back to 
release the carriage for a step. 
This undesirable condition particularly occurs if the 

weight of the carriage is very great since the inertia is 
increased, and also if the carriage spring is highly ten 
sioned in accordance with a desired high typing speed. 
Furthermore, power operated electric typewriters have ad 
justments for driving type actions associated with type 
faces of different size with adjusted forces to achieve uni 
form imprints of all characters. The energy applied to 
each type action is calculated to be sufficient to produce 
a good impression even when the greatest resistance of the 
escapement mechanism is to be overcome. In the event 
that the escapement mechanism offers only little resistance 
as explained above, the force applied to the type bar is 
too great, and a heavier imprint is made which detri 
mentally affects the appearance of the typed text. 

It is one object of the invention to overcome this dis 
advantage of typewriters according to the prior art, and 
to provide an escapement operating arrangement which 
has no influence on the impact force of the types. 
Another object of the present invention is to operate the 

escapement mechanism during the return movement of 
the type from the platen to the position of rest. 

Another object of the invention is to operate an escape 
ment mechanism of a typewriter in Such a manner that 
the type bar moving toward the platen to produce an im 
print, need not provide any force for actuating the escape 
ment mechanism. 
Another object of the invention is to prevent any influ 

ence of the variable forces required for actuating escape 
ment mechanism on the impact force of the type bars and 
on the impressions produced by the same. 
Another object of the invention is to provide an escape 

ment operating arrangement of simple construction which 
can be provided in standard typewriters without substan 
tial constructive changes. 

Another object of the invention is to move the paper 
carriage of a typewriter one step during each movement 
of an actuated type bar from a printing position to a posi 
tion of rest. 

Another object of the invention is to provide the force 
required for actuation of an escapement mechanism by 
storing the necessary energy in spring means during move 
ment of the type bar toward the platen, so that the energy 
stored in the spring means is used for actuating the escape 
ment mechanism during the return of the type bar from 
the printing position to a position of rest. 
Another object of the invention is to provide a type 

writer in which uniform imprints are produced irrespec 
tive of the weight of the carriage, the tension of the car 
riage spring, and the typing speed. 
With these objects in view, the present invention pro 

vides an escapement mechanism for stepwise moving a 
carriage with a platen; a device including a type bar mov 
able toward and away from the platen; and means for 
connecting the device with the escapement mechanism 
only during movement of the type bar away from the 
platen. As a result, the escapement mechanism is ac 
tuated after the imprint has been made by the type, and 
consequently cannot influence the imprint so that all im 
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prints are uniform, irrespective of the variable resistance 
of the escapement mechanism against actuation. 

Since the escapement mechanism is operated after the 
imprint has been made by the type bar, the impact force 
of the type bars will not depend at all on the variable 
resistance of the escapement mechanism. 

In conventional typewriters, all type actions, and more 
particularly the type bars, shift a universal bar against 
the action of a spring. In accordance with the present 
invention, the universal bar causes actuation of the escape 
ment mechanism while returning under the action of the 
spring after the type bar has made an imprint and while 
the type bar returns to the position of rest. 

In accordance with the present invention, the means 
which connect the type bar with the escapement mecha 
nism include coupling means which are controlled by the 
type bar during the movement of the same toward the 
platen to assume a coupling position, while the biasing 
means of the universal bar effect through the coupled 
coupling means the actuation of the escapement mecha 
nism while the type bar returns to its position of rest. 
Consequently, energy is taken from the type bar during 
movement toward the platen only for the purpose of 
placing the coupling means in the coupling position, and 
this energy does not depend on conditions prevailing at 
the escapement mechanism, but is constant, so that the 
impressions made by the type are uniform. The variable 
amounts of energy required for operating the escapement 
mechanism, are provided by the biasing means of the 
universal bar during the return movement of the type bar. 
The novel features which are considered as character 

istic for the invention are set forth in particular in the 
appended claims. The invention itself, however, both as 
to its construction and its method of operation together s 
With additional objects and advantages thereof, will be 
best understood from the following description of spe 
cific embodiments when read in connection with the ac 
companying drawings, in which: 

FIG. 1 is a fragmentary sectional view illustrating one 
embodiment of the invention in a position of rest; 

FIG. 2 is a fragmentary, partially sectional view, taken 
in the direction of the arrow II in FIG. 1; 

FIG. 3 is a fragmentary sectional view corresponding 
to FIG. 1 but illustrating an operative position of the 
device; 

FIG. 4 is a fragmentary view, partially in section, 
taken in the direction of the arrow IV in FIG. 3; 

FIG. 5 is a fragmentary plan view illustrating a modi 
fied embodiment of the invention in a position of rest; 

FIG. 6 is a fragmentary plan view illustrating the em 
bodiment of FIG. 5 in another operative position; and 

FIG. 7 is a fragmentary side view illustrating the em 
bodiment of FIG. 5. 

Referring now to the drawings, and more particularly 
to FIGS. 1 to 4, a set of type bars 3, of which only one 
is shown, is mounted for turning movement about a shaft 
2 in a Support segment 1. Each type bar has a projec 
tion 4 cooperating with a curved universal bar which is 
biased by leaf spring 6. The curved universal bar 5 is 
connected by arm 7 to the yoke of a U-shaped member 
whose legs 9 are pivotally mounted on support segment 
1. Arm 7 has a transverse projection formed with a 
bore which is slidably guided along a rod 11 mounted on 
support segment 1. A spring 2 abuts projection 10 and 
a fixed washer at the end of rod so that arm 7 is 
urged to the right as viewed in FIG. 1, acting on the uni 
versal bar 5 in the same direction as leaf spring 6. 
A downwardly dependent arm 13 is an integral part 

of projection 10 and has a free end pivotally connected 
to a connecting rod i4 whose other end is connected to 
the arm 15 of a U-shaped bridge 16 which is mounted on 
a shaft 17 for turning movement. Consequently, when 
type bar 3 is moved from the position shown in FIG. 1 
to the position shown in FIG. 3 in solid lines, member 
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4. 
16 will turn in clockwise direction. Arm 15 of mem 
ber 16 carries a stud 18 on which a coupling member 
E9 is mounted in Such a manner that it is not only turn 
able, but also tiltable in a transverse direction. When 
U-shaped member 16 turns in clockwise direction, cou 
pling member 19 moves downward in direction of the ar 
row c while being guided on a horizontal pin 21 which 
passes through a longitudinally extending slot 20 in cou 
pling member 19. A slanted spring 22 is secured to 
coupling member 19 and to U-shaped member 16, and 
urges coupling member 19 to tilt in clockwise direction 
as viewed in FIG. 2. An abutment 23 is secured to the 
free end of coupling member 19 and forms a shoulder 
On the Same. Abutment member 23 is omitted in FIGS. 
1 and 3 for the sake of clarity, and only indicated by a 
dash and dot line. 
The carriage of the typewriter supports a platen 36, 

and has a rack bar 33 fixedly secured thereto. A pair of 
eScapement members 25 and 27 includes pawls 31 and 
32 which cooperate with rack bar 33. A shaft 28 passes 
through elongated openings 29 and 30 in escapement mem 
bers 25 and 27 so that the same can turn about shaft 28, 
but also perform a shifting movement in the direction of 
the movement of rack bar 33 with the carriage. A ten 
sion Spring 34 is attached to each escapement member, 
and urges the respective escapement member to turn 
in counterclockwise direction indicated by arrow a as 
viewed in FIG. 2 to a position in which pawls 31 and 32 
engage rack bar 33 and stop the carriage which is urged 
to move to the left as viewed in FIG. 2 by a conventional 
Spring, not shown. 
When a key, not shown, is operated and the type ac 

tion including type bar 3 is actuated, type bar 3 moves in 
counterclockwise direction out of the position shown in 
FIG. 1 to the position shown in solid lines in FIG. 3 so 
that its projection 4 displaces the universal bar in the 
direction of the arrow b together with arm 7 and arm 13 
against the combined action of leaf spring 6 and coil 
Spring 12. Rod 14 transmits the movement to the U 
shaped member 15 so that arm 15 turns downward and 
Inoves coupling member 9 in the direction of the ar 
OW C. 

In the position of rest illustrated in FIG. 2, the end of 
coupling member 19 abuts the end face of a coupling 
arm 26 of escapement member 27. When coupling mem. 
ber 19 moves to the position shown in FIG.4, it slides 
off the end face of coupling arm 26 and is urged by 
Spring 22 to perform a transverse tilting movement until 
abutment 23 abuts the end face of coupling arm 26. 
Since Spring 34 biases escapement member 27 to turn 
counterclockwise, coupling arm 26 abuts the free end of 
coupling member 19 in the coupling position shown in 
FIG. 4. 

It will be seen that during the forward movement of 
type bar 3 towards platen 36, the escapement means 25 
and 27 Were not connected to the type action, and that 
the forward motion of type bar 3 was used for coupling 
the type action with the escapement mechanism. Con 
Sequently, no force was provided by the type action to 
operate the escapement mechanism before the imprint 
was made, but only a small force is required for sliding 
coupling member 19 off the end face of coupling arm 26. 

After the type of type bar 3 has hit the platen, it re 
turns to its initial position of rest under the action of 
springs 6 and 11 which urge the universal bar 5 against 
type bar 3. Members 5, 7, 13, and 14 move to the right, 
as viewed in FIGS. 1 and 3, and turn U-shaped member 
16 in counterclockwise direction so that coupling mem 
ber 19 moves in a direction opposite to the direction of 
the arrows c. Since coupling member 19 is coupled to 
the coupling arm 26 of escapement member 27, escape 
ment member 27 is turned in clockwise direction and 
pawl 32 releases rack bar 33 so that the carriage moves 
in the direction of the arrow d under the action of the 
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conventional spring, not shown. After a single step, such 
movement is stopped by pawl 31 which is urged by its 
spring 34 into engagement with a recess in rack bar 33. 
Escapement member 25 is free to perform such a move 
ment in counterclockwise direction since its coupling arm 
24 is free, and not engaged by coupling member 19. 
This is due to the fact that spring 34 acting on escape 
ment member 25 pulls escapement member 25 to the right 
until shaft 28 abuts the left end of the elongated open 
ing 29 in escapement member 25. 
As soon as pawl 31 engages rack bar 33, the pull of 

the carriage spring is effective to shift escapement mem 
ber 25 to the left in the direction of the arrow d so that 
shaft 28 is located at the right end of the elongated open 
ing 29 so that escapement member 25 cannot move far 
ther to the left, and stops rack bar 33 with the carriage. 

In the initial position of FIG. 2, the pull of the car 
riage spring had urged escapement member 27 to the 
left so that coupling member 9 was tilted to the left 
against the action of spring 22. In the position of FIG. 
4, the carriage spring is still effective to hold escapement 
member 27 in a position in which shaft 28 abuts the 
right end of elongated opening 30 for holding the carriage 
arrested. However, when the carriage performs a step 
while abutting pawl 31 of escapement member 25, the 
pressure on pawl 32 is relieved, and its spring 34 has 
sufficient power to shift escapement member 27 with 
coupling arm 26 to the right as viewed in FIG. 4 until 
the left end of slot 30 abuts shaft 28 and coupling arm 
26 slides off the end face of coupling member 19 so that 
escapement member 27 is free to turn in counterclock 
wise direction to a position in which its end face is 
spaced from coupling member 19, as is shown for coupl 
ing arm 24 in FIG. 2. Pawl 32 is now in a position of 
readiness to stop the carriage after the next following 
step. Consequently, the escapement members 25 and 27 
are alternately operative to release the carriage for one 
step, and to stop the carriage after one step. 
The force for operating the escapement members is 

provided by springs 12 and 6, and a carriage step takes 
place during the return movement of the type action and 
of type bar 3 so that variations of the necessary force 
have no influence on the impact force of the type. Dur 
ing the forward movement of the type bar 3 toward the 
platen, no motion is transmitted from the type action to 
the escapement mechanism 25, 27, 34, 33, but the only 
force required is the small force for overcoming the 
friction between the coupling member 19 and one of the 
coupling arms 24, 26. This force is constant, while dif 
ferent forces are required for operating the escapement 
mechanism depending on the moment in which the escape 
ment mechanism is released, as has been explained above. 
Tests have proven that the impressions produced by the 
type are completely uniform, irrespective of the pressure 
applied to the keys, and of the speed at which the keys 
and type actions, and thereby the escapement means, are 
operated. 

In the second embodiment of the invention an anchor 
type escapement mechanism of known construction is 
operated in accordance with the present invention during 
the return movement of the type bar. 
A universal bar 40 is mounted for pivotal movement 

on a pair of pivot points 41 and 42, and has an operating 
arm 4.0a pivotally connected to a coupling member 43 
by a pivot means 44. A fixed pin or roller 46 guides 
coupling member 43 for longitudinal movement, and 
coupling member 43 is biased by spring 47 to turn in 
clockwise direction about pivot means 44 so as to slidingly 
abut guide pin 46. Another spring 45 is mounted on 
arm 40a, and abuts a plate 45a of the frame to urge 
universal bar 40 and coupling member 43 to move in a 
direction opposite to the direction of the arrow e in FIG. 
5. The movement of the universal bar 40 is blocked by 
the type bar 3 while the same is in the position of rest, 
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6 
and the corresponding position of rest of coupling mem 
ber 43 is shown in FIG. 5. 

Coupling member 43 has a coupling part 48 transverse 
ly projecting from a lateral edge of coupling member 
43 and cooperating with a coupling part 49 projecting 
from one arm of an escapement member 52 whose pawl 
54 cooperates with a toothed escapement wheel 55 which 
is secured to a gear 56 mounted on shaft 57 and co 
operating with the rack bar of the carriage in a conven 
tional manner. 

Escapement member 52 is supported on a shaft 51. 
which passes through an elongated opening 50 in escape 
ment member 52 so that the same is mounted for turning 
movement and also for shifting movement in longitudinal 
direction. A spring 53 is secured to the frame and escape 
ment member 52 and urges the same to move to the 
right. In the position of FIG. 5 pawl 54 engages the 
escapement wheel 55 which is urged by the carriage 
spring to turn in the direction of the arrow h in FIG. 6. 

Shaft 51 supports another escapement member 58 
whose pawl 59 cooperates with the escapement wheel 55. 
A spring 60 connects two arms of the escapement mem 
bers 52 and 58, and turns the same in opposite directions 
until a stop projection 61 on escapement member 58 abuts 
escapement member 52. 
When a key, not shown, is operated and actuates a 

type action, the type bar of any selected type action 
presses against the universal bar 40 in the direction of 
the arrow e so that the same turns and shifts coupling 
member 43 in the same direction. Coupling projection 
48 slides along coupling projection 49, and coupling mem 
ber 43 is slightly tilted in counterclockwise direction 
while spring 47 is tensioned. As soon as coupling pro 
jection 48 has passed coupling projection 49, spring 47 
pulls coupling member 43 back in clockwise direction 
so that coupling projection 48 is now located behind 
coupling projection 49 in a coupling position in which 
the universal bar is coupled to the escapement mecha 
nism. In the meantime the type has reached the platen, 
and produced the imprint. During the return movement 
of the type, spring 45 returns universal bar 40 to its 
initial position pulling coupling member 43 in the di 
rection opposite to the direction of the arrow e in FIG. 5. 
When coupling projections 48 and 49 abut each other, 
escapement member 52 is turned in the direction of the 
arrow f in FIG. 6 against the action of spring 53. Since 
spring 60 connects escapement member 58 to escape 
ment member 52, escapement member 58 also turns in 
counterclockwise direction about shaft 51 until pawl 59 
abuts a tooth of escapement wheel 55, as shown in FIG. 
6. Due to the turning movement of escapement mem 
ber 52 in clockwise direction pawl 54 has released escape 
ment wheel 55 so that spring 53 can pull escapement 
member 52 in the direction of the arrow g in FIG. 6 to 
a position in which shaft 51 abuts the left end of the 
elongated opening 50 and coupling projection 49 releases 
coupling projection 48. FIG. 6 illustrates the position 
directly preceding this disengaged position and shows 
the extremities of coupling projections 4:8 and 49 still 
in engagement. The carriage spring, not shown, acting 
on the carriage and on the rack bar turns gear 56 with 
escapement wheel 55 in counterclockwise direction as 
indicated by the arrow h and just before the carriage 
has completed the one step, the disengaged escapement 
member 52 is turned in clockwise direction by spring 
53 to engage the next tooth of the escapement wheel 
55. The angular movement of escapement member 52 
is transmitted by projection 61 to escapement member 
58 so that pawl 59 releases escapement wheel 55 and 
assumes the position shown in FIG. 5. 
Pawl 59 of escapement member 58 stops the carriage 

only very shortly during a step, and as is conventional in 
an anchor-type escapement mechanism. The carriage 
has performed one step, and is held by pawl 54 in the 
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position of FIG. 5. It will be seen that escapement mem 
ber 52 corresponds to the free escapement member, and 
escapement member 58 corresponds to the fixed escape 
ment member of a standard typewriter escapement mech 
anism. As in the embodiment described with reference 
to FIGS. 1 to 4, only a small force for coupling coupling 
member 43 with escapement member 52 is required dur 
ing the forward movement of the type bar toward the 
platen and carriage, while the greater and variable forces 
required for operating the escapement mechanism are 
provided by a spring 45 during the return movement of 
the type, so that the impact force and the quality of the 
impression is not influenced by variable forces, but re 
mains constant. 

It will be understood that each of the elements de 
Scribed above or two or more together, may also find 
a useful application in other types of escapement mecha 
nisms for typewriters differing from the types described 
above. 
While the invention has been illustrated and decribed 

as embodied in an arrangement in which the escapement 
mechanism of a typewriter carriage is operated during the 
return movement of the type from the platen to a posi 
tion of rest, it is not intended to be limited to the details 
shown, since various modifications and structural changes 
may be made without departing in any way from the spirit 
of the present invention. 
Without further analysis the foregoing will so fully 

reveal the gist of the present invention that others can 
be applying current knowledge readily adapt it for vari 
ous applications without omitting features that, from 
the standpoint of prior art, fairly constitute essential char 
acteristics of the generic or specific aspects of this inven 
tion and, therefore, such adaptations should and are in 
tended to be comprehended within the meaning and range 
of equivalence of the following claims. 
What is claimed and desired to be secured by Letters 

Patent is: 
1. In a typewriter, in combination, a carriage having 

a platen and a rack bar, and being biased to move in one 
direction; an escapement mechanism including a gear 
meshing with Said rack bar and a toothed escapement 
wheel connected to said gear for rotation therewith, a 
pair of escapement members, means for mounting said 
escapement members for turning movement, and one of 
said escapement members also for shifting movement, a 
Spring connecting said escapement members and urging 
the same to turn in opposite directions, and a stop secured 
to the other escapement member and abutting said one 
escapement member in a selected angular position of 
Said escapement members, each escapement member hav 
ing a pawl portion adapted to cooperate with said escape 
ment wheel, and said one escapement member having a 
coupling part; a type bar movable toward and away from 
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8 
the platen of said carriage; a universal bar operatively 
connected with said type bar to move in a first direction 
during movement of said type bar toward said platen; 
spring means urging said universal bar to move in a 
second opposite direction when said type bar moves away 
from said platen; a coupling member connected with said 
universal bar for movement in said first and second di 
rection, and being mounted for movement in a direction 
transverse to said first and second directions, said cou 
pling member having a part cooperating with said cou 
pling part of Said one escapement member; a spring urg 
ing said coupling member to move in said transverse di 
rection to a position in which said coupling parts cooper 
ate and are coupled, a stop limiting movement of said 
coupling member under the action of said spring; said 
coupling member, said coupling parts, and said one es 
capement member being arranged and constructed in 
such a manner that movement of said coupling member 
in said first direction causes engagement between said 
coupling parts and transverse displacement of said cou 
pling member against the action of the spring and away 
from said stop whereupon said spring returns said cou 
pling member in said transverse direction to a coupling 
position in which said coupling parts are coupled during 
movement of Said coupling member in said second direc 
tion for turning said one escapement member to a position 
releasing said escapement wheel whereby a carriage step 
is effected during the movement of said type bar away 
from said platen. 

2. An arrangement as set forth in claim 1 wherein 
said universal bar is mounted for turning movement and 
has an arm pivotally connected to said coupling member. 

3. An arrangement as set forth in claim 2 wherein said 
coupling member moving in said second direction cou 
pled to one escapement member turns said escapement 
member to a position releasing said escapement wheel 
so that said spring of said escapement mechanism shifts 
said one escapement member so that the same moves 
from a position in which said shaft abuts one end of said 
bearing opening to a shift position in which said shaft 
abuts the other end of said bearing opening whereby 
said coupling parts of said coupling member and of said 
one escapement member are separated and disengaged. 
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