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UNITED STATES PATENT OFFICE.

OTTO PFEIFFER, OF CASSEL, GERMANY.

TYPE-WRITING MACHINE.

10 all whom 1t may concern:

Be it known that I, Orro Prrirrer, gov-
ernment official, a subject of the German
Emperor, residing at 14 Kaiserplatz, Cassel,
(Germany, have invented certain new and
useful Improvements in Type-Writing Ma-
chines; and T do hereby declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same.

The invention relates to that class of type-
writing machines, in which the types are
arranged on a cylinder having a striking
movement against the platen and at the same
time a rotary and a longitudinal shifting
motion whereby the desired type is posi-
tioned. Typewriting machines of this class
heretofore in use were of minor efliciency,
because they had neither the easy and quick
work of the type bar machines, nor their
effect in printing several copies at a time.
However this inferiority is not a necessarily
inherent quality of the said system. Ifor a
type cylinder having a greater mass, but
making shorter ways, can be moved as rap-
idly, and, when the same power is spent, can
have the same printing effect as a type bar,
having a smaller mass, but moving a larger
distance and acquiring a larger final ve-
locity. However, to obtain good results, the
mechanism transmitting the force from the
keys to the operating parts of the machine
should be as simple as possible, and the
movements for positioning the proper type,
which are useless for the printing effect,
should consume as little as possible of the
spent power. The type cylinder machines
heretofore in use are not constructed ac-
cording to those principles.

Now, the object of the improvement is to
provide a machine of this class, in which due
regard is paid to the principles stated,
whereby a machine of high efficiency is pro-
duced.

The invention, therefore, consists in con-
structing a machine of this class according
to the aforesaid principles.

The invention also consists in certain de-
ails of construction which will appear from
the following description and which are
pointed out in the claims forming part of
this specification.

For the purpose of explaining the inven-
tion, an example of a machine embodying

Specification of Letters Patent.
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the same is illustrated in the accompanying
drawings, in which—

TFigure 1, is a side elevation of the ma-
chine showing the mechanism for rotating
the type cylinder, Fig. 2, is a horizontal
cross section of the machine showing the
key levers, Fig. 3, is a vertical sectional ele-
vation of the type cylinder support, Fig. 4
is a side elevation of the mechanism for
effecting the vertical adjustment of the type
cylinder. Figs. 5, 6 and 7 show a modifi-
cation of the mechanism for adjusting the
type cylinder in an axial direction, Fig. 8
shows the stop work of the positioning
frame, Figs. 9 and 10 show details of this
stop work, Fig. 11 is a perspective view of
parts of the machine, illustrating the co-
operation of the mechanisms, and Fig, 12
shows the different surfaces or slopes of the
key levers.

The same numerals have been used to in-
dicate corresponding parts in all the views.

The machine comprises three main ful-
crums ¢, b and e.

@ is the fulcrum of the printing frame,
is that of the positioning frame, and the
shaft ¢ affords a common fulecrum for all
the key levers. The printing frame consists
of two parts rigidly connected to each other,
i. e. the type cylinder support d with the
shaft e secured thereto and the frame f ex-
tending laterally below all the key levers.
The frame f 1s pivotally supported on
brackets g——¢ located on the base of the ma-
chine. It is actuated directly by the key
levers resting on its upper edge, Figs. 1 and
11. From the frame f motion is derived to
actuate the feeding mechanism for the platen
and the color ribbon, and for raising the
latter at the moment of printing. These
parts are not represented in the drawings,
because they do not form a part of this
invention. :

On the depression of a key, the key lever
presses the frame f down and the type cylin-
der strikes the platen. After the impression
is made, the printing frame is moved back
to its normal position by a spring 60, Fig. 1,
connected by a wire 61, to an-arm 7 of the
printing frame f. In the position of rest,
the action of the spring operates nearly in
the direction of the radius of a circle, de-
scribed by all the parts of the oscillating
type cylinder support ¢ and the frame f
around the axis ¢, I'igs, 1 and 11. Therefore

60

65

70

75

80

85

90

95

100

]

05

10

ey



o

10

15

20

25

30

40

45

50

55

60

65

tation of said pinion.

2

the resistance of the spring is very small at
the beginning of its deformation and in-
creases by and bv whereby an easy starting
of the printing frame is obtained, even if
the spring be strongly bent.

The type cylinder has a rotary and a lon-
eitudinal motion on the shaft ¢ fixed to the
type eylinder support . The latter and the
shaft ¢ have axial bores through which the
type cylinder shaft 2 passes. The latter has
a cireular cross section at its upper end,
where it is guided in the shaft ¢ (Tfig. 3).
It has a square cross section at its lower
end ane extending through a small plate 8,
which has a Lm!eapon(lm square opening,
and s rigidly secured to a pinion £ The
latter, with 1ts lower cylindrical part 9, is
located in the bottom part of the type cyl-
inder support 4. The pinion & and its cy-
lindrical part 9 are ma wle with a longitudi-
nal opening through which the shaft 2 ex-
tends with come play, so as to have contact
only with the O.ndmo plate 8. The shaft 2
mn therefore be moved longitudinally with-
in the pinion 7%, but it must follow the ro-
To prevent the pin-
fon /: from following the upward move-
ment of the shaft 2 ’(he cylindrical part 9 is
provided with an mmular groove, engaged
by a screw 10 (Fig. 3). AT the upper end
of the shaft z the type cylinder 62 is mount
ed by means of a hail like wire 64, Fig.
and a clamping piece 65, whereby the t) pe
cylinder can veadily be vemoved. By the
mechanism described, all the rotary and
longitudinal motions of the shaft z are com-
municated to the type cylinder.

A toothed sector % pivotally supported
on a pivot 7 of the type ¢ thder snpport 4
is in emzaounent with the pinion % When
the sector 4 is moved out of its normal po-
Sltl()ll forward or backward, the type cylin-
cder receives a votation in one or the other
direction amounting up to 180°. The point
of engagement of the sector A wnh the pin-
ion & lies in the axis of oscillation of the
printing frame 7. In the same axis, but on
the outside of the soctor /’z, the connecting
rod 7 is pivoted, Figs. 1, 2 and 11, by which
the circulay poqhomno movements are com-
municated to the sector and, consequently,
to the ivpo cylinder,

The positioning motions of the sector %
and the tvpe cylinder are effected and Hmit—
ed by a positioning frame m (Figs. 1, 2 and
11), pivotally mo unted on standards of the
frame of the machine. The positioning
frame m, which must be very light, but
perfectly rigid, has different arms 66, 67,
63, 69, 70, between which vods or bars o “and
p are mounted. Above these bars, the key-
levers are provided with down\mrrﬂy eX-
1endmo projections, having faces inclined
to different degrees. The engaging faces of
the projections of the key- levers above the

?
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bar o ave inclined in a direction opposite to
that of the projections located above the
bar p, as shown 1n Figs, 11 and 12. On the
depression of a key- ]Lvu', its inclined face
strikes the bar o or p and turns the frame
m to the right or to the left around its piv-
ots b, which motion is greater or smaller ac-
cording to the slope of the projection of the
actuated key-lever. At 'the rear of the
slopes of projections of the key levers, ac-
tuating the bars o and p, a slot is provided,
which is substantially straight. 'F‘heloiu] e
the positioning frame is stop ed in a ce
tain final pogition although the dcplwsmn
of the key-lever continues

The connecting rod 7 is pivoted at one
of its ends to the central arm 68 of the po-
sitiening frame m, and at the other end at
71 to the sector A, ‘*10% 1,2 and 11, so that
all the movements of the posnlonmn frame
in one or the other direction must cause
corresponding motions of the sector and ro-
tations of the type c¢ylinder. On account of
the pivotal connection of the positioning
frame and the sector, the said movements
may be effected simultaneously with the os-
cillation of the type cylinder.

While the positioning frame and conse-
quently the sector and the type cylinder are
in their positicns of rest, the pivot 72 (Fig.
11), connecting the rod 7 with ﬂlo sector A,
is located exactly in the axis of oscillation
of the printing frame and type eylinder
support.  Therefore the oscillation of the
latter parts has no influence on this point
and on the (omlecﬁ]w rod [. Tf, however,
the rod 7, by the 1){>~1tlonmn motions is
caused to move to the right or to the left,
the pivot 72 is also moved (m{ of the axis of
oscillation of the printing frame, so that a
circular motion around the latter is impart-
ed thereto.  This motion is the greater, the
more the pivot 72 is out of the center of os-
cillation.  If, however, the posmmlmo
frame, and thmdw also the other pivot 71
of the rod 7 is locked by a key, the pivot 72
and the rod 7 can os mlh’re only around the
pivot 71 Thu efore the pivot 72 must de-
viate ~]10htly from the civenlar way around
the axis of oscillation of the printing
frame, by which means the position of the
sector and consequently that of the type
eylinder is influenced. THowever, thig in-
tluence of the oscillating motion on the po-
sitioning motion is ﬁmshed as soon as the
two pivots 71 and 72 are in line with the
center of oscillation of the printing frame
/- Now, as nearly as possible, the parts are
so areanged, that the pivots have this posi-
tion for all the positioning movements,
when the type cylinder is near the platen,
and as the type cylinder must have this
position at the last moment of its oscilla-
tion, the oscillation of the printing frame f
and the type cylinder support 4 influences
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the positioning motions so little as not to
be of importance.

In order to move the positioning frame 2,
the sector A and the type cylinder back into
their normal positions, a retracting spring
73 is provided, which is attached to the
frame of the machine and connected to an
arm 74 of the frame m by a wire ¢. This
spring actuates the frame m in the direction
of a radius of the circular motion of the
frame around its fulerum 6. Therefore the
same spring pulls the frame m back into its
normal posfuon, in whatever direction it
had been impelled. Moreover, an easy start-
ing is obtained, because the resistance of the
spring is zero at the beginning and increases
by and by.

When the key levers are released, the type
cylinder and the positioning frame m, by
the momentum they have acquired, may
sometimes swing beyond their normal po-
sitions. In order to aveid this and to ob-
tain the exact normal position of the frame
m instantaneously and without any vibra-
tion, as is required to secure an exact engage-
ment of the slopes of the key-levers with the
bars o and p, a stopping mechanism is pro-
vided, which is shown in Figs. 1, 2, 8, 9 and
10. This stopping mechanism consists of
the arm 7 fixed to the printing frame f and
having two laterally projecting flanges s
and # enUﬂOinv corresponding flanges v and
w of a stoppmcr piece u secured to the cen-
tral arm 68 of the positioning frame m.
Springs # and ¥ extend into notches of the
flanges s and ¢ between s and », w and ¢ re-
pectively so that in the normal position in
which s, ¢ and », w are in the same plane,
the frame m is locked. When the arm 7
rises (I'ig. 8), the springs # and ¥ expand,
so as to unlock frame m, as shown in Fig.
8. On the return stroke of the pI‘]ntan‘
frame f and its arm », the stopping pieces s
and ¢ slide aleng the springs 2 and y and,
through the intermediary of these springs,
actuate the pieces » and w so as to accelerate
their return movement to the position of
rest. As scon as the arm # has returned to
its normal position, the springs » and y are
inclosed again between the parts », w and
s, t, respectively, and the positioning frame
m s therefore locked. The stopping of the
frame is effected without any shock, because
the intermediate pieces @ and y are elastic.
This result has not heretofore been cbtained.

Ab will readily be understood from Fig.
12, the slopes of the key levers actuating the
bars o and p of the positioning frame m are
so formed as to effect the oscillation of this
frame and the rotation of the type cylinder
as near the end of the depression of the key
lever, as possible. Only a considerable ro-
tation of the type cylinder is required, and
therefore the whole depression of the key
lever is used to rotate the type cylinder, the

a

rotative movement starts scon after the be-
ginning of the depression of the key. How-
ever, it is always necessary for the printing
frame at first to make a certain way with-
out simultaneous rotative motion, in order
that the arm » may rise sufficiently to dis-
engage the springs # and y and the pesition-
ing frame m. The characters are so ar-
ranged on the type cylinder that for print-
ing the letters most frequently used the
shortest rotary motions of the type cylinder
are required. As these small movements
always take place near the end of the de-
pression of the key lever, the rotary return
movement of the type cylinder into its nor-
mal position is rapidly completed for most
of the depressions, and therefore a new key
may generally be depressed without waiting
for the printing frame to havé moved back
to its normal position.

The different vertical positions of the type
cylinder are caused by the longitudinal dis-
placements of the type cylinder shaftz. The
shaft 2 is engaged at its bottem part, by a
foot 4 (Fig. 3), the upper part of which is
made with a fork like portion through which
the shaft z extends. The lower end of the
shaft z is conical and is supported on the
bottom of the foot 4; by a collar 3 the posi-
tion of the shaft ‘relatively to the foot ig
secured. A sliding piece 5, hfwing a sliding
engagement, by its slots 6 and 7, with the
type cyhnder support d, is rromded at its
lower end, with two pins 20, 21 passing
through the foot 4. The latter is adapted
to move on the pins 20, 21, and, further-
more, it may be moved to different vertical
positions by shifting the whole sliding piece
5. The latter is moved by the shifting key
levers 11 and 12. These levers are provided
at their ends with pins 14 and 15 engaging
arms 16 and 17 plo]ectlno hterqlly From
the sliding piece 5 to different distances and
located at different heights. The lever 12,
engaging the lower ﬁ?noe moves the sliding
plece 5 as far as is Permltted by the slots
6 and 7. Therefore, by qd]ustlno the dis-
placement of the sliding piece 5 the upward
movement of the lever 12 is determined.
The displacement of the sliding piece 5
caused by the lever 11 is only one half of
that caused by the lever 12. During the said
upward movement, the pin 14 engages
within a slot 18 of the arm 16, and the op-
posite end of the pin 14, serving for lmit-
ing the motion, abuts against a stopping pin
19 fixed to the printing frame f, whereby the
sliding piece is stopped in its final position.
The lower edges of the arms 16 and 17 are
so located, that the points of engagement of
the pins 14 and 15 with the edges of the
arms are exactly in the axis of oscillation
of the printing frame f, when moved to the
end of the shifting motions, as shown in
Fig. 1 representing the final position effected
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by shifting the lever 11. As izhe points of
engagement of the shifting levers and the
arms of the shding piec e at ‘then‘ end posi-
tions are in the center of oscillation of the
frame ., where no motion takes place, the
oscillation of the printing frame and the
type cvlinder support cannot caunge a mo-
tion of the 'idi ng piece, and there is no
friction bhetween the oscillating parts and
the 5111!(11111 10 rers when in their end posi-
tions. By the said devices three different
vertical positions of the type cylinder ave
possible.  Nevertheless a type eylinder hav-
mg six rows of types is provided. In a prac-
tical machine, ot ]mnx one tnmd of all the
characters must he written by depressing a
smok ley ; therefore two rows of {ypes must
&]\\'d\“‘ be in action, alse when no shifting
lever is nctunted, and the type eylinder must
move longitudinally on LhL depression of
certain kevs witheut simultaneously actuat-
ing a shifting lever. For this purpose the
toot 4, Ifigs. 8 and 4, is shifted downward
on the pins 20 and 21 by a link 22. By the
Iatter the type evlinder is moved downward
a distance omml to the distance of two rows
of types, while the shifting levers move the
type cylinder npward to an extent equal to
two or four times the distance of two rows
of types. In the position of rest the second
type vow from the top is in front of the
platen: if one of the shifting levers is actu-
ated, the fourth row is brought into the field
of action, while by the other shifting lever
the sixth row is brought inte the operative
ﬁeld And it stimultaneously the foot 4 is
shitted, the upmost, third or fifth row is po-
snlomd

It is rwulent Hl t sometimes the type cyl-
inder is vaised by the shifting levers as fav
as two or four rows, and at the same time
lowered as far as cne row bV actuating the
foot 4. As the Jl%p cements o! the type
evlinder cffected by the link 22 must take
place independently of the xhlltmq motions
and simultancously with the Iatter, the link
92 must be equally actunted, wha tever the
position of ihc sliding piece 5 may be.
For this reason a jointed parallelogrammic
frame 23. 21, 25, 26 ig connected with the
link 22. By the Tever 27 the parallelegram
is compressed until all of its parts are in
line with one another, in which position the
saicdl parts are alse in line with the shaft 2
of the type cylinder. A lever 27, Figs. 1, 2
and 3, havi ing a sliding motion in a slot 28
upon the shifting motions always receives
an equal impulse, and as, on the (*01‘11})1’0Q<ion
of the parv‘idﬂn"'fn’n, all the points of the
Iink 24—25 make the same way, the lever
27 may be engaged at any point between 24
and 25. By a spring 29 the jointe ed paral-
lelogram is retracted to its novrmal form. T

)
28
7

L0
the lever 27 a frame extending below all the
key levers 1s vigidly secured, which is piv-

1,024,745

otally mounted, at the points 30, 31, 32, 33,
on the frame /, and s )1'0\*10@& with two
bars 34, 35 placed in thg axis of oscillation
of the frame f. All the key levers when de-
pressed strike these bars except those which
are notched above the bars. It is evident
that when an unnotched key lever is actu-
ated, it presses the bars 34, 85 down, and
therefore turns the frame arvound ils axis
30, 81, 32, 33, causes the lever 27 fo actuate
the parallelogram, moves the foot 4 of the
type cylinder shaft 2 down, and thereby
shifts the type cylinder downward to an
extent equal to the distance of two rows of
types.

All type wheel machines need a device se-
curing the exact radial position of the type
cﬂmf er and correcting slight inaccuracies
of the positioning mechanisms. In the pres-
ent case this adjustment is obtained, ag usu-
ally, by a ‘mohﬂd positioning wheel 36 en-
gaged by a dog 37, However, in the prosult

caze, the posxilomnw wheel is 1‘101(1]V fixed t
the type cylinder, so as to follow the 1()1]01—
tudnml displacements of the latter. It must

thervefore be engaged by the dog at different
pmnts In the lower posmons of the type
cylinder the swheel 87 is nearer the center of
<*~,011 ation of the type cylinder support than
in its upper positions, so that its path is
shortened accordingly. In order to secure
tho cerrect engagement of the wheel with its
dog in any case at the end of the same angu-
lax motion of the printing frame, a device is
provided, wheveby the dog is moved toward
the )051i1o11mg wheel to an inereasing ex-
tent, the lower the wheel is placed. Tor this
purpose the dog is pivoted at its upper end
in a guiding block 38, and it is impelled by
means of a ram 39 and lever 40 nmncd]ately
before the impression takes place.

The operation of the machine is as fol-
lows. Upcn depressing a key, the key lever
engages at first the frame f so as to push the

same downward, and causes the type cylin-
der to begin its oscillation toward the platen
¢3. Thereby the arm 7, Figs. 1, 2, 8 and 9,
with its locking pieces s, ¢ vises and the
springs @, ¥ and the positioning frame m
are unlocked. Now, the inclined face of
prejection of the Ley lever engages, sooner
oF ]a{ev according to its form, the bar o or p,
Tigs. 1, 2 and 11. and, by further depressing
the lx(‘V moves the JOSLtlonmg frame m to
the 1'10hi or to the left out of its normal po-
sition. By the connecting rod 7 this motion
is communicated to the sector %, s0 as to
swing the same to the right or to the left ac-
cording to the displacement of the position-
ing frame. Thereby the pinion % is rotated
in one or the other direction, which motion
is transmitted to the type cvhndu by the in-
termediary of the type cylinder shaft z, the
clamping piece 65 and the fork 64. The ro-
tation of the type cylinder continues simul-
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taneously with the further motion thereof
toward the platen, until the bar o or p en-

gages the straight slot of the slope of the
lxey lever. Now the final position of the po-
sitioning frame and of the sector is obtained,
and the 1otfuy motion of the type cylinder i is
finished. But at the same time the printing
movement is almost completed, the type cyl-

inder being near the platen and the ratchet .

36 in frontof the dog 37. Theram39 of the
type cylinder support strikes the lever 40,
the dog 37 engages one of the teeth of the
wheel 06, and the type cylinder strikes
against the paper. If the actuated key le-
ver has a notch above the bars 34, 35, and if
no shifting lever is depressed, a type of the
second row from the top is printed. If a
key lever having no notch is actuated, apart
from the said motions, the bars 34, '35 are
pressed down by the key lever, the lever 27
1s actuated, the parallelogram 23, 24, 25, 26
is compressed, the type cylinder is lowered
to an extent equal to the distance of two
type rows, and a type of the first row is
printed. 1f one of the shifting levers 11 or
12 is depressed, as stated before, a type of
the third and fourth, or of the fifth and
sixth row is printed. Upon releasing the
key, the type cylinder swings backward into
its normal poesition under the action of the
spring 60. As soon as the dog 37 unlocks
the toothed wheel 36, the spring 73 retracts
the positioning frame m and with it the
sector A to their normal positions, whereby
also the type cylinder is rotated to resume its
normal position. The return of these parts
tothe exact position of restisaccelerated and
secured by the arm #, whose locking pieces s
and # slide along the springs @, v and finally
inclose the latter between themselves and the
locking pieces » and w. The backward mo-
tion of the printing frame is limited by lim-
iting -the upward motion of the key levers
guided in slots on the front part of the ma-
chine. When an unnotched key lever has
heen depressed, and therefore the parts low-
ering the type cylinder to the extent of a
tvpe row have also been actuated, the said
parts, on releasing the key lever, are brought
into their normal positions by the spring 29
which expands the parallelogram 23, 24, 25,
26, and thereby pulls upward the foot 4 of
the type cylinder shaft z, the latter and the
type eylinder, and causes the lever 27 with
its frame and the bars 34, 35 to return to
their positions of rest. The return of the
shifting mechanisms 5, 11 and 12 is effected
by their own weight, the raised sliding piece
5 with the type cyhndel and its shaft 2
moving downward on releasing the shifting
key level which motion may be accelerated
by means “of a retr acting spring.

As all key levers actuate the same posi-
tioning frame m, the frame m might be hurt

upon depressing several keys simultaneously.

S

To avoid this, the shaft ¢ is not arranged so
as to pass through the key levers, but the
latter are provided with circular notches
pressed against the shaft by a cross bar 41
extending below all the key levers, and by
the springs 42, 43. If by simultaneously de-
pressing several keys considerable force is
exerted in the direction of the key levers, the
latter will slip out of their normal positions.
When the force ceases, the key levers slide
backward to their normal positions.

As the positioning frame m moves both
forward and backward, its bars o and p can-
not always be in contact with the inclined
portions of the key levers, but there must be
some play in order to permlt of the opposite
motion, which play, however, on the depres-
sion of a key lever, causes a shock on the
positioning frame. - To avoid this and to
obtain an easy operation of the positioning
mechanism, the latter comprises two sepa-
rate parts Instead of one, each codperating
with its own set of key levers. The said key
levers are alwaysin contact with their respec-
tive frame sections. The said construction
is illustrated in IFigs. 5 to 7 of the drawings.
The two frame sections 44 and 45 are con-
nected by links 46, 47, having a common
pivot 50 engaged by the connecting rod 1.
When the frame 44 is actuated, the link 47
swings around the pivot 48, and the rod 1 is
moved forward; if however the frame 45 is
actuated, the link 46 swings around the
pivot 49, and the rod is moved backward.
However, on a very rapid depression of the

key lever, the resistance offered by the type

cylinder might, under certain circumstances,
move the common pivot 50 diagonally down-
ward, so as to take along the other frame
not actuated. Therefore the unactuated
frame must be locked. This may be effected,
in a simple manner, by means of locking
pleces. However, in the example illustrated
a mechanism is provided, whereby, simul-
taneously the type cylinder is locked in its
position of rest, which mechanism replaces
the locking means 7, s, ¢, v, w, # and y, shown
in Figs. 1,2, 8, 9 and 10. The pivot bolt 50
connecting the links 46 and 47 has a sliding
engagement on both sides in slots 51 of guid-
ing plates 52 and 53. These slots are so
shaped, as to guide the pivot 50 in circles,
either around the pivot 48 or around the
pivot 49, and to prevent the same from slip-
ping downward, At its central part, the
slot 51 shows an upwardly extending por-
tion. When the parts return into their nor-
mal positions, the pivot bolt 50 is drawn
upward into sald upward extension by
means of a spring not represented in the
drawings, so as to prevent the same from
moving beyond its position of rest.

"When the pivot bolt 50 slides in the slots
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51, a sliding friction takes place, which is

greater or less according to the resistance
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opposed by the inertia of the type cylinder.
This friction may be reduced by the device
Hlustrated in Ifig. T, a pivoting guide being
provided instead of a fixed one. The slotted
guide 51 is substituted by a guide hook 54
hmlno a notch or slot “115; Ocd by the bolt
50. The pivot 55 of said hook has the same
position as the pivot 48 in IFig. 5. A second
hock, which is not represented in Fig. 7, is
provided to guide the pivot when moving in
an opposite direction.  The hooks are mount-
ed on fixed supports arranged sidewise of
the links 46, 47, only one of said supports
being represented in Fig. 7. As soon as the
pivot bolt 50 returning to its normal posi-
tion slides out of the slot of the hook 34, 1t is
received by the fixed guides 57 secured to
the supports 56, whereby it is stopped in its
normal position in the same manner, as rep-
resented in Fig. 5. The two positioning
frames 44 and 45 may also be mounted on
the same shaft, in which case the link mech-
anism is auan%d m the form of a parallelo-
gram instead of an “M”. If it is desived
to male several copies at a time, the type
eylinder is preferably made of metal. ~ In
this case, however, the weight of the cylin-
der must be reduced in order to decrease its
inertia. Such a type cylinder may be made
1 the following manner. The types are im-
pressed in a thin metal cylinder so as to ap-
pear prominent on the outside, and the cyl-
nder is made rigid by means of a light, but
hard material, whereby a sufficient resistance
against the printing strokes is obtained.

Having now particularly described and
ascertained the nature of my said invention
and the manner in which the same is to be
performed I declare that what I claim is:

1. In a typewriting machine, the combi-

nation with a rocking type-cylinder carrier
ﬂnd means to rock said carrier, of a type-
(‘yhndu rotatable on said carrier, a pinion
for rotating said type-cylinder, a rack mov-
able on said type-cylinder carrier and mesh-
ing with said pinion, a driver having a
looge or pivotal engagement with said rack,
and means for moving said driver in either
divection to different positions.

2. In a typewriting machine, the combi-
nation with a rocking type-cylinder carrier,
and means to rock said carrier, of a type-
cylinder rotatable on said carrier, a toothed
secter pivoted to sald carrier and adapted
to votate said type-cylinder, a pivot secured
to said sector on its pulphery a driver
engaging said pivot and means to move said
driver in either direction to different posi-
tions.

3. In a typewriting machine, the combi-

nation of a rock-frame, a plurality of key-

levers adapted to rock said frame on their
depression, a type-cylinder carrvier rigidly
secured to said rock-frame, a type-cylinder
rotatable on said carrier, a pinion for ro-
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tating said type-cylinder, a toothed sector
pivoted to said type-cylinder carrier and
meshing with sald pinion, a pivot secured
to said sector on its periphery, a driver en-
gaging sald pivot and means to move said
driver in either direction to different posi-
tlons

4. In a typewriting machine, the combi-
nation, with a rocking type-cylinder carrier
and means to rock said carrier, of a rota-
table type-cylinder monnted on said carrier,
a Sp]ndk rigidly secured to said type-cyl-
inder, a pmlon mounted on said spindle, a
toothed sector mounted on said type-cylinder
carrier and having engagement with said
pinion, and an achutmw rod pivoted to
said sector, sald pivot and the me sshing
point of the sector with the pinion belno
located ,substantmllv in the axis of the ful-
crum of the rocking type-cylinder carrier.

5. In a typewriting machine, the combi-
nation with a rocking type-cylinder carrier
and means for 1‘001\1110 sald carrier, of a
type-cylinder votatable on said ca wrier, rack
and pinion mounted on said carrier and
adapted to rotate said type-cylinder, a plu-
rality of key-levers, o frame adapted to be
brought into different positions by said key-
]‘evers, and a rod connecting said frame and
sald rack and having its direction of motion
in each position substantially transverse to
the axis of the fulerum of said rocking
type-eylinder carrier.

6. In a typewriting 1nachlm, the combi-
nation with a rocking type-cylinder sup-
port, a type-cylinder, a plurality of key-
levers and means opcmtcd by said key-
levers to rvotate said type-cylinder in its
support, of a rocking frame extending cross-
wise below the key- 1cvus and a11an%d to
actuate said rotating means when md\od
and projections on said key-levers ha\mo
inclined surfaces and adapted to be br (muln
into rocking engagement with said roc hmo
frame, the engaging - inclined surfaces ex-
tending from their respective key-levers to
points at a distance from said rocking
fv ame, whereby the latter is rocked during

the last part of the depression of the l\gy—
lm ers.

. In a typewriting machine, the combi-
nqtlou, with a rocking type-cylinder carrier
and means for 10@1\1110 said carrvier, of a
type-cylinder rotatable “and slidable on said
carrier, means for supporting said type-
cyhndel means for shifting the supporting
means, and means for u.lestmg sald shift-
ing motion exactly at the instant when the
contact of the shifting means with th»
shifted supporting means reaches the plane
of the pivotal axis around which the rock-
ing type-cylinder carrier swings.

8 Tha typewriting madnna, the combi-
nation with a 100L1n0 type-cylinder sup-
port, a type-cylinder mounted on said su p-
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port, the key-levers, and means to rotate
said type-cylinder in its support, of a rock-
ing frame adapted to be rocked by each of
the key-levers, and a link connecting said
rotating means and rocking frame, the con-
necting line of the pivots of said link sub-
stantially crossing the axis of the fulcrum
of said type- cyhnder

9. In a typewmtlno machine, the combi-
nation with a type-cylinder, and a rocking
support therefor, of a rocking frame, means
to transmit rotary movement from the rock-
ing frame to type-cylinder, arms rigidly
connected with the rocking frame and the
type-cylinder support respectively and lo-
cated adjacent to each other in the normal
position of the rocking frame and support,
and a brake spring extending between said
ariis and adapted by its tension to follow
the displacement of the arm of the rock-
ing frame and to be brought back thereby
ac-
tion is exerted on said rocking frame.

10. In a typewriting machine, the combi-
nation of a tube forming the axle of the
type-cylinder and extending through the
sale, a type-cylinder rotatable and slidable
on said tubular axle, a spindle journaled in
said axle and connected with said type-cyl-
inder, and means for shifting said spindle
to different positions.

11. In a typewriting machine, the combi-
nation of a tubular type-cylinder axle, a
type-cylinder rotatable and slidable on said
axle, said axle extending through the type-
cylinder, a spindle journaled in said tubular
axle, means for securing said spindle to said
type-cylinder, and means for moving said
shindle longitudinally and rotatively.

12. In a typewriting machine, the combi-
nation with a rocking type-cylinder carrier
and means to rock said carrier, of a tubular
type-cylinder axle secured to said carrier
or forming part of i, a type-cylinder ro-
tative and slidable on said axle, said axle
extending through the type-cylinder, means
to rotate said type-cylinder, a spindle jour-
naled in said tubular axle and connected
with said type-cylinder, and means to shift
said spindle to different positions.

13. In a typewriting machine, the combi-
nation with a rocking type-cylinder carrier
and means adapted to rock said carrier, of a
tubular type-cylinder axle secured to said
carrier, a type-cylinder rotatable and slid-
able on sald axle, said axle extending
through the type-cylinder, a spindle jour-
naled in said tubular axle, means for secur-
ing said spindle to said type-cylinder, and
means for moving said spindle longltudi-
nally and 10t‘111\'e1y

14. In a typewriting machine, the combi-
nation with a rocking type-cylinder carrier
and means for 100L1no sald carrier, of a tu-
bular type-cylinder axle secured to said car-

=

rier, a type-cylinder rotatable and slidable
on said axle, means for rotating sald type-
cylinder, a spindle journaled n said tu-
ular axle, and connected with said type-
cylinder, a slide shiftably mounted on said
type-cylinder carrier and adapted to sup-
port the lower end of said spindle, and
means for shifting said slide to different
positions.

15. In a typewriting machine, the combi-
nation of a type-cylinder carrier, a tubular
axle rigidly secured to said carrier, a type-
cylinder rotatably -and slidably mounted on
sald tubular shaft, a spindle journaled in
said shaft and secured to the type-cylinder,
means for rotating said spindle, a slide shift-
able on said type cylinder carrier support-
ing the lower end of said splndle flanges
plO]ectmo laterally on said slide to dit-
ferent distances and at different heights and
shifting levers having cross-pins engaging
said ﬂanoes

16. In a typewriting machine,
natien of a type-cylinder carrier, a tubular
axle rigidly secured to said carrier, a type-
cylinder rotatably and slidably. mounted on
said shaft, a spindle journaled in said shaft
and secured to the type-cylinder, means for
rotating said spindle, a slide shiftable on
said type cylinder carrier, an abutment on
said carrier limiting the shifting position of
said slide, flanges pr()Jectlno hterally from
said slide to different distances and at dif-
ferent helghts shifting levers each having a
pin engaging one of said flanges, one of said
ﬂ‘lnoe% hfwlng a slot adaoted to engage on
the shlftmo motion with the cross pin of
the sh1ft1no lever, and an abutment limiting
the Shl'ftlIlO of each lever.

17. In a typewrltmg machine, the combi-
nation of a rocking type-cylinder carrier,
means to rock said carrier, a tubular axle

rigidly secured to said carrier, a type-

cylinder rotatably and slidably mounted
on said shaft, a spindle journaled in said
shaft and secured to the type-cylinder,
means for rotating said spindle, a slide shift’
able on said type cylinder carrier and con-
nected with said type-cylinder, an abutment
on said carrier limiting the shifting position
of said slide, ﬂanoes prOJectlncr laterally
from said slide to different distances and at
different heights, shifting levers each en-
gaging one of said flanges by means of cross-
pins, the engagement of sald plns with said
flanges belno Tocated, when in the shifting
posmon in the fulerum of the rocking type-
cylinder carrier, one of said flanges hfwmo'
a slot adapted to engage on the smaller
shifting motion with The cross- pin of the
shlftlno lever causing said shifting motion,
and an abutment hlmtlno the movement of
said shifting lever.

18. In a typewriting machine, the com-
bination of a rocking type-cylinder carrier,

the eombi-
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means for rocking said carrier, a tubular
axle rigidly secured to said carrier, a type-
eylinder rotative and slidable on said shaft,
a spindle journaled in sald shaft and secured
to the type-cylinder, means for rotating said
spindle, a slide bhlltably mounted on said
type-cylinder carvier and adapted to sup-
port the lower end of said spindle, flanges
projecting Iaterally on said slide to different
distances and at different heights, and shift-
ing levers engaging said flanges by cross-
pins, the peints of engagement of said shift-
ing levers and the ﬂan%% in their shifted
p(‘bltl(‘n being .subbt(mha‘]ly located in the
axis of the fulerum of the rocking type-
cylinder carrier.

19. In a typewriting machine, the com-
bination, with a type-cylinder carrier, a
tubular axle secured to said carrier, a rota-
tive and slidable type-cylinder mounted on
said shaft, an actuating spindle journaled
in said shaft and secured fo the type-cylin-
der, and means for rotating said spindle, of
a shide shift: lble on the type-cylinder carrier
parallel to the type-cylinder shaft, shifting
levers engaging said slide, a foot shdablv
mounted on said slide engaging the lower
end of the type-cylinder spindle, and key-
operated means to shift gaid foot on saad
slide.

20. In a typewriting machine, the com-

bination, with a rocking type-cylinder car-
rier, means to reck said carrier, a tubular
axle secured to said carrier, a rotative and
slidable  type-cylinder mounted on said
shaft, an actuating spindle journaled in said
shaft and secured to the type-cylinder, and
means for votating said spindle, of a slide
shiftable on the ty se-cylinder carrier par-
allel to the type-cylinder shaft, shifting
levers engaging said slide, a foot slidably
mounted on said slide and engaging the
lower end of the type-cylinder spindle, and
key-operated means to shift said foot on
said slide.

21. In a typewriting machine, the com-
bination with a type-cylinder support and
o type-cylinder slidably and rotatably
mounted on said support, of means to votate
said type-cylinder, a slide mounted on said
type-cylinder support, a foot shiftably
mounted on said slide and adapted to sup-
port type-cylinder, a pair of links pivotally
mounted on said slide and Lonnected at their
free ends by a rod to forn a swinging par-
allelogrammic frame, a link connecting
sald frame at one of its free pivots with the
foot, a bell erank lever engaging the swing-
g rod of said frame and adapted to be
rocked Dy part of the key-levers, and a
spring to hold said frame in its normal
position.

22. Tu a typewriting machine, the combi-
nation, with a type-cylinder carrier, a rota-
tive and shiftable type-cylinder mounted on
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said carrier, an actuating spindle secured to
said type-cylinder, means to wvolate said
spindle, a slide shiftable on said carrier,
means for shifting said slide to different
positions, a foot shidable on said slide and
engaging the lower end of said spindle, a
palr of links pivotally mounted on said slide
and connected at their free ends to form a
pivotal parallelogrammic frame, a link con-
necting said frame at one of its free pivots
with the foot, and a key-actuated bell-cranlk
lever engaging the swinging rod parallel
with the spindle of said fre ame, and thereby,
when operated, compressing the frame
equally, 1egaldless of the position of the
slide, and causing an always equal shifting
mou()n of said foot on said slide.

23. In a typewriting machine, the combi-
nation with a rocking type-cylinder carrier
and means to rock said carrier, of a type-
cylinder rotative and slidable on said car-
rier, means to rotate and means to shift said
type-cylinder to different positions, a star-
wheel secured to said type-cylinder, a detent
pivotally mounted in the frame of the ma-
chine and adapted to engage with said star-
wheel in its normal pos tion and in its
shifted positions, and means to move said
detent above its pivot toward said star-
wheel.

24. In a typewriting machine, the combi-
nation, W ith a rocking type- eylinder carrier,
means for rocking said carrier, a rotative
and shiftable type- cy]mdm mounted on said
carrier, an actuating spindle secured to said
type-cylinder, means for rotating said spin-
dle, a slide shiftable on said carrier, means
for shifting said slide to different posmom
a feot slidable on said slide and engaging
the lower end of said spindle, a pair of links
pivetally mounted on said slide and con-
nected dt their free ends by a rod to form a
pivotal parallelogrammic frame, a link con-
necting said frame at one of its free pivots
with the foot, and a key-actuated bell-crank
lever engaging the swinging rvod of said
frame, and thereby, when ()],u ated, com-
pressing the frame eqm]]y, whatever is the
position of the slide, and causing an always
equal shifting motion of said foot and said
stide.

25. In a typewriting machine, the combi-
nation with a type-cylinder and its rock-
ing stipport, and means to operate the same,
of a spring connected to said rocking sup-
port and adapted to retract the same into
its normal position, said spring being so ar-

ranged relatively to the m(‘kmo frame that

in the normal position of the frame the di-
rection of its tension crosses the axis of the
fulerum of the rocking frame.

26. Tn a typewriting machine, the combi-
nation with a type-cylinder, its 1001&111@, sup-
port, and a rocking pomtwnmﬂ frame, of a
spring connected to said positioning frame
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and adapted to retract the same into its nor-
mal position, said retracting spring being
so located relatively to the positioning frame
that in the normal position of the position-
ing frame the direction of its tension crosses
the fulerum of the positioning frame.

27. In a typewriting machine, the combi-
nation, with the type-cylinder, the key-le-
vers and the connecting rod for operating
the former, of a positioning frame operated
by the key-levers, said frame comprising two
pivoted sections, links pivoted to and con-
necting said sections, and a common pivot
for said links abutting against said connect-
ing rod.

28. In a typewriting machine, the combi-
nation, with the type-cylinder, the key-le-
vers and the connecting rod for operating
the former, of a positioning frame operated
by the key-levers, said frame comprising
two pivoted sections, links pivoted to and
connecting said sections, a common pivot for
said links abutting against said connecting
rod, and guide-plates having slots into which

o

said pivot enters at its ends and by which
it is guided concentrically with the pivotal
connections between said links with said sec-
tions.

29. In a typewriting machine, the combi-
nation, with the type-cylinder, the key-le-
vers and the connecting rod for operating
the former, of a positioning frame operated
by the key-levers, said frame comprising
two pivoted sections, links pivoted to and
connecting said sections, a common pivot
for said links abutting against said connect-
ing rod, fixed supports at the sides of said
links, and hooks suspended from said sup-
ports and by which said pivot is guided in
opposite directions.

In testimony, that I claim the foregoing
as my invention, I have signed my name in
presence of two subscribing witnesses.

OTTO PFEIFFER.

‘Witnesses:
GrIpUs SCHULTZE,
Eueex ComNiTZ.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D, C.”
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