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UNITED STATES PATENT OFFICE

2,396,401
TYPEWRITING MACHINE

Richard von Reppert, Rochester, N. Y., assignor
to International Business Machines Corpora-
tion, New York, N. Y., a corporation of New

York

Original application December 11, 1943, Serial No.

513,939.

Divided and this application Septem-

ber 1, 1944, Serial No. 552,245
(CL 197—43)

3 Claims.

This invention relates to typewriting machines.

This is a division of application Serial No.
513,939, filed December 11, 1943, by Richard v.
Reppert, containing claims to the type bar action,
whereas the present application claims the type
bar aligning means.

The primary object of the present invention is
to provide a novel type bar aligning means for
typewriting machines.

An object is to provide a type bar aligning de-
vice suitable for use in noiseless typewriters in
which type elements strike the work sheet at
various angles, instead of at right angles as in
machines having the type bars pivoted so that
the type elements travel in arcs of circles inter-
cepting the printing plane normally,

An object is to provide a type aligning device
or guide which eliminates the necessity of pro-
viding a complexly milled type guide at the print-
ing point to accommodate every possible angle of
approach of a type member to the platen.

An object is to provide a type guide or aligning
device which permits a larger angle of approach
of the type member to the platen in order to
thereby permit a larger number of type members
to be used.

Other objects of the invention will be pointed
out in the following description and claims and
illustrated in the accompanying drawings, which

disclose, by way of example, the principle of the 3

invention and the best mode, which has been
contemplated of applying that pr mcmle

PFig. 1is a vertical section;

Fig, 2 is a large scale horizontal section on the
line 2—2 in Fig. 1;

Fig. 3 is a large scale front elevation of the
aligning means;

Fig. 4 is a plan view of the aligning means;

Fig. 5 is a vertical section on the line 5—5 in
Fig. 3;

Fig. 6 is a plan view similar to Fig. 5 and show-
ing a type bar under the control of the aligning
means‘at the moment of impact.

Fig. 1 illustrates in vertical section a machine
embodying the novel type bar action and type
bar aligning means of the present invention. In
this view the numeral 10 designates in dot-dash
outline a portion of the base or housing frame
which supports various cross frames and support
bars carrying the mechanism. The numeral {1
designates one of the keys of the keyboard which
keys are guided at their front or righthand ends
(Fig. 1) in a key comb (2. The latter also sup-
ports a sound deadening strip 13.
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Each key !{ is somewhat T-shaped in general 53

shape (Fig. 1) and one end of the crossbar of the
T is formed with a hooked shaped portion lla
by means of which the key ! is pivotally sus-
pended from a fulerum bar 14 secured to an angle
strip 15 suitably mounted in the base 10. The
fulcrum bar 4 also has secured thereto a comb
{6 which spaces the key extensions |la of-all the
keys apart. The portion [ib of the crossbar of
each key |1 extends downwardly and is slotted to
embrace a pin {7a on the trip lever {Tb of a cam
unit generally designated 17. There is provided
a cam unit {7 for each key {1 and its associated
type bar. The cam units are of a conventional
form well known in the art and are pivotally
supported by a fulcrum wire 18 carried by a cross-
bar 19 mounted in the base 0. The cam units
{1 have cams ITc which cooperate with a power

_roller 20 which rotates continuously in the direc-

tion of the arrow in Fig. 1 while the machine is
in use,

When a key 1 is depressed the extension 11b
rocks the trip lever 1Tb counterclockwise (Fig. 1)
and causes the cam ITec to become operatively
engaged with the power roller 20 in a well known
way. ‘The power roller, by rotating the cam t1¢
a half revolution, effects clockwise rotation of
the cam unit 1.

The cam units 17. are connected by links 21
(Fig, 1) to intermediate levers 22 pivoted at 23a
to short bars 23. The bars 23 are received in
horizontal slofs in a crossbar 24 secured in the
base 10 and are individually clamped in said slots
by any suitable means such as a screw 25 and a
suitable washer, the screws 25 being received in
threaded holes in the crossbar 24. By this con-
struction, the short bars 23 may be adjusted hori-
zontally a limited extent. Counterclockwise
movement of the intermediate levers 22 is re-
stricted by a resilient stop bar 26 which may con-
sist of a strip of resilient material such as rubber
secured in a channel shaped of metal suitably
supported in the base 10.

The type bars are designated 27 (Figs. 1 and 2)
and are pivotally mounted in the segment 28 by
means of & fulcrum wire 29 received in an arcu-
ate slot in a rib 28a formed on the top face of
the segment 28, as best shown in Fig. 2. Asusual,
the type bars 27 are arranged fan-shaped (Fig.
2) in an arc of a circle, which, in the present
case, is approximately 102°. The segment 28 is
secured to an angle bar 30 suitably supported in
the base 10.

Associated with each type bar is a separate
train of operating mechanism or action which
is actuated by the appropriate one of the inter-
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mediate levers 22.. ‘This train of mechanism is
conveniently mounted: on a removable support

plate which enables the parts comprising the.

type bar action for a single type bar to be re-
moved as a unit when- required in servicing the
machine. These plates are mounted in fan-
shaped relation so as to be approximately co-
planar with the type bars. :

In the case of the type bar 27 shown in Fig. 1,
the support plate is designated 31 and is formed
with a round-nosed lug:3la resting in a groove
32a formed in a curved crossframe 32 suitably
supported in the base 10. The plates 3f are
spaced from each other by a flat curved comb
plate 33 secured to the top face of frame 32 and
the groove 32q is concentric with the groove of

the pivot wire 29, or af least lies in a cylinder

which is concentric with a cylinder containing
-the pivot wire 29 to insure that the distance be-
tween the pivot wire 29 and the lug 3ia may be

constant for all of the type bars 21 and their .

supporting plates 31. The plates 3! are held”

with their lugs 3fa (Fig. 1) in the groove 32a
in bar 32 by means of springs like 34 which are
anchored to a curved angular strip 3% secured
to the frame 32 and to holes in plates 31.

Each of the plates 31 is formed with an up-
wardly extending arm 31b which is guided in a
comb 36 secured to the top face of a curved
frame 31. Springs. 38, anchored to hooks formed
in the plates 31, and to a spring anchoring strip
38 secured to the frame 37, hold the extension
arms 31b against stop screws 48 carried by the
frame 81. The plate 81 is also formed with a

second extension arm 31c formed with a lug :
3id received in a curved comb 4i fixed to the:
face of a curved strip 42 carried by the frame -

43. This frame is suitably supported in the base
10 and is curved concentrically with the frames
32 and 31. The strip 42 is formed with a flange
along its upper edge and has secured to its rear
face a curved angle strip 44 supporting a resil-
ient rebound strip 45 for the type bars 21. Each
of the type bars 27 is formed with a pad or shoe
48 which engages the rebound strip 45 to spread
the force of rebound over a relatively large area
of the rebound strip 45 to reduce cutting said
strip. s :
The type bars 27 are formed with extensions
21a (Fig. 1) which engage flat springs 47 se-
cured to the under edge of the frame 43. ‘These
springs 4T are flexed to the broken line position
of Fig. 1 when the type bar is operated and as-
sist in restoring the type bars and parts of the
type bar action after each operation. Each type
bar is connected by a toggle link 48 to a toggle
link 49 pivoted at 3ie to the extension 31b of
frame 31. 'The link 49 has a short extension
arm which is connected by a link 50 to a three
arm lever 5{ pivoted at 31f to the plate 3f. One
of the arms of each lever 51 is formed with a
curved surface 5la engaging a leaf spring 52
clamped to a bent-over lug 3i{g formed in the
associated frame 31.-
Pivoted at 3ir (Fig. 1) is an arm 53 which
" extends over the third arm 5{b of the lever 5l
so as to be engageable therewith when the arm
§3 is rocked clockwise. Arm 53 is connected by
a vertical link 54 with one arm of a lever 55
pivoted at 31i to the plate 31 adjacent the lug
3ia. The lever 55 is urged in a clockwise direc-
tion by means of a spring 56 anchored to the
other arm of lever 55 and to a lug formed in
the plate 31. The first arm of lever 55 in turn
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is connected by a link 57 to the appropriate in-
termediate lever 22.

Operation of the train of mechanism just de-
scribed is as follows: When the key {{ is de-
pressed .the cam unit 17 is rendered operable by
the power roller and draws down the link 21 to
rock the intermediate lever 22 clockwise. This
movement is transmitted to the arm 53 through

‘the link 571, the lever 55, and the link 54, thereby

rocking the arm 53 clockwise. The latter en-
gages the third arm 51b of the lever §1 and

“rocks the latter counterclockwise thereby thrust-

" ing -the link 50 to the left, rocking the toggle

‘link 49 clockwise, and, through the toggle link
‘48, the type bar 27 is actuated counterclockwise
‘to the printing position shown by dot-dash lines

in Fig. 1.
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The type bar 2T may be positively driven
through approximately three fourths of its
stroke by cam unit {71 and thereafter the fur-
ther operation of the type bar is effected by
the momentum of the type bar itself and the

members 48, 49, 50 and 51 against the opposing

force of the restoring spring 52 which is flexed
when the lever §1 is rocked to actuate the type
bar. As the type bar 21 approaches the print-
ing point, the toggle links 48, 49 straighten out
and check the momentum of the type bar caus-
ing it to print through the inking ribbon by pres-
sure rather than by percussion.

The arm 53 is operated through a predeter-
mined distance by the cam unit 17 which may
be materially less than the whole distance trav-
elled by the third arm 51b of lever 51 which said
arm 53 engages, with the result that arm 53
completes its stroke and the cam unit {7 and
parts connected thereto at least start to restore
before the type bar starts its restoring stroke.
This causes the type bar _action to operate more
quietly than heretofore because the restoring of
the parts is divided into several phases so that
the noises arising from the arrival of the parts
back to their normal positions do not coincide
but are spread over a period of time and at the

2 same time their individual intensities are re-

duced. This is largely due to the fact that the
power type bar actuating means is not unyield-
ingly connected to the type bar itself through
the type bar action, whereby there is consider-
ably less momentum in the restoring movement
of the type bar, thereby reducing the noise of
the shock produced when the parts arrive at
their home position and at the same time re-
ducing the tendency to rebound.

Since the train of connections from the cam
unit {1 to the type bar 21, unlike prior art con-
structions, is not composed of parts such as le-
vers and links inseparably interconnected so as
to compel movement of all parts together but
is broken between arm 5ib and arm 53 so as
to constitute a positive drive in only one direc-
tion, it is possible for the power operating mecha-
nism to complete its operating cycle more rap-
idly and become restored well in advance of
restoration of the type bar. Since the power
mechanism is not greatly affected by the mo-
mentum of the restoring type bars, the restora-
tion of the power mechanism is effected more
quietly. Thus, the noise for which the restora-
tion of the power mechanism is responsible is
not merely out of synchronism with the noise

- arising from restoration of the type bar, but also

is diminished in volume. In other words, instead
of a plurality of synchronized clicks heard as
one big noise, there is produced several non-
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~ynchronized clicks of lesser magnitude and
hence less noticeabie.

There is some tendency for the type bars and
the parts directly connected thereto to rebound
during a restoring movement and thiz is pre-
vented by means of a rebound check member 60
having a slot through which passes a pin 8fc car-
ried by the lever 5{. The member 60 is approxi-
mately T-shaped in outline with the crossbar
of the T extending svmmetrically above and be-
low the pin §l¢ and engazed by a flat spring 61

secured to an offset lug formed in the member .

5i. This spring presses the member 60 to the
left in Fig. 1 to the limit of the slot in said mem-
ber and also holds said member in the slanting
position there shown which, in the normal posi-
tions of the parts prevents counterclockwise ro-
tation of the lever 5 by engagement with the
end of arm 53, a slight clearance being provided
to insure that the lefthand end of member 68
will always snap in front of the end of the arm
53 when the parts are restored. A gap is pro-
vided between the arm 53 and arm 5{b so that,
when the cam unit operates the type bar as de-
scribed above, the arm 53 will be drawn down-
wardly far enough for the end of the arm 53 to
clear the end of the rebound member 60 before
engaging the arm 5ib of lever §f to rock said
lever counterclockwise. As the lever 51 rocks
in this fashion the end of the member 60 passes
to the left over the pivot of the link 54 to the
arm 53. :

The cam unit 17 and the parts directly con-
nected thereto up to and including the arm 53 are
restored by spring 56 well in advance of the
restoration of the type bar 21 with the result
that the end of the arm 53 will be rising while
the type bar is restoring thus resulting in rock-
ing member 80 clockwise on the pin 5ie against
the tension of the spring 61. In other words, an
upward thrust of the arm 53 is transmitted to the
lever 51 through the member 60 and spring 61
thereby assisting the restoring movement of the
type bar. This also exerts a slight retarding
effect on arm 53 due to the reaction imposed bty
spring 61 and lever 51 which helps to restore the
cam unit {7 and parts connected thereby more
smoothly and with less shock.

In its restoring stroke, the lever 5! draws the
member 60 to the right in Pig. 1, dragging said
member over the end of arm 53, until said mem-
ber snaps in front of the end of arm 53. If now
the type bar and other members involved in the
train of connections from the type bar to the lever

5¢ tend to rebound, the member 60 will, by en- ™

gagement with the arm 583, prevent rebound. The
slot in the member 60 embracing pin 5ic allows
a.small amount of yielding movement which may
assist in quieting the stoppage of the type bar
and connected parts during the restoring move-
ment. The spring 61 also prevents bending the
type bar or any of the parts in the mechanical
train to and including lever 51 in the event an
attempt is made to move the type bar by hand,
the spring 61 yielding under these conditions.
In order to insure that the member 60 will not
be accidentally pushed downwardly below the
position of Fig. 1, there is provided a stop pin 51b
which limits counterclockwise movement . of
member 60. This pin is not necessary in the
normal operation of the mechanism because of
the fact that the spring 61 presses against the
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flat edge at the right hand end of the member .

60 which edge is more or less symmetrical with
respect to the pin 5lc and will hold the member

75

3

60 in the position of Fig. 1 independently of the
pin 5id. However, there is a possibility that in
servicing the machine the member 60 might be
pushed downwardly accidentally far enough ‘¢
be retained in a vertical position by the spring 61

In order to permit the lever 51 to rock clock-
wise when the cam unit (7 is operated. a clear-
ance is provided between the end of the arm

‘33 and the arm 51b of lever 51 sufficient to enable

the arm 53 to clear the member 60 before the
lever 5{ starts to rock. On account of the re-
sistance which the arm 53 gives in the restoration
of the type bar through the member 60, the spring
$2 may be of weaker tension than would ordi-
narily be the case, consequently, the restoration
of the type bar may be effected more quietly and
with less rebound than is the case where rela-
tively strong springs are directly connected to
the type bars or to the sub-levers of conventional
type bar actions comprising inflexibly coupled
elements.

The type bars 27 being disposed fan-shaped.
the type bars in the center strike the work sheet
on platen 65 virtually normal to the surface
while the end type bars strike at an acute angle.
Therefore, it is necessary to either bend the type
bars varying amounts or to construct the type
elements so that the type faces make varying
angles with the body of the type bar, so as to
enable all type faces to strike the platen nor-
mally., In the present case the type bars 21 are
substantially flat but the bulk of the type ele-
ments 2Ta are shaped as shown in Fig. 6 so that
the faces of the types make an angle of approxi-
mately 45° or less to the axis of the type bar.
This, of course, is a feature old in the art.

Provision is made for aligning the type ele-
ments and guiding them in a direction normal to
the platen while the type elements are effecting
their impression on a work sheet on the platen
through the usual inked ribbon not shown.

Secured to the top surface of the segment 28
is a bracket 66 (Figs. 1 and 3) which is formed
with horizontal bent over flanges 66a in which
are vertically guided the rods 61L, 6TR. These
rods are so shaped that they are crossed for a
purpose which presently will be made clear. Se-
cured to the upper end of the bracket 66 is an
inverted U-shaped plate 68 the rear face of which
is slotted to vertically guide the type aligning
elements 69R, 69L, the guiding elements being
held in the guide slots in plate 68 by means of a
plate 68a secured to the back of the upper end
of the plate 68. The guide elements 69R, 69L
are formed with bent over lugs 69a which are
engaged by the upper ends of the rods 6TR, 611,
the rod 6TR engaging the lug 69a for the element
69R and the rod 61L similarly engaging the ele-
ment §9L.

The elements 69R, 69L are provided with pins
7t which extend through holes in the plate 68
which are considerably larger than the pins 71
whereby the edges of the holes act as stops in
cooperation with the pins T to limit the sliding
movement of elements 68R, 69L. Normally the
pins Tt are pressed downwardly on the lower
edges of the holes in plate 68 by means of wish-
bone springs 12, each coiled around a pair of pins
carried by plate 68, Each element §9R, 681 has
formed therein at its upper end a bent over lug
T0R, T0L. These lugs are slightly beveled at 68b
forming a cam surface the function of which will
be made clear.

Normally both of the guide elements 69R, 69L
are held in the lowered or retracted position (Fig.
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1) by the springs 72 so as to be slightly below
the position of ‘the lower type on the type ele-
ment at the moment of striking the work sheet.
When either or both of the elements 69R, 89L, is
raised, however, the lugs T0R, T0L will be raised
to the dotted position (Fig. 3) sufficiently to en-
able the cam surface or.surfaces 696 to engage
the type element to the point 270 (Fig. 1) and
gulde it normally of the platen into engagement
with the work sheet.

The plate 68a is provided with a clearance
notch 68b through which the heel portion 216 of
the type element 27c passes in printing. When
the aligning elements 69R, 69L are raised the
lugs T0R, T0L thereof will be positioned on a level
with this notch as shown by broken lines in Fig.
3. Movement of the elements 69R, §9L is effected
selectively by a universal bar mechanism which
conveniently may be operated directly by the type
bars in moving to printing position.

Three universal bars are provided designated
TAR, 1AM and T4L (F'igs. 1 and 2), which consist
of fan-shaped flat plates pivoted on a curved ful-
crum wire 15 located in a groove formed in g rib
28q integral with the segment 28. The forward
or lower edges, Fig. 2, of the universal bars 4R,
T4M, TAL are curved to coincide with an arc of
& circle which is concentric with the pivot wire 29
and are located so as to be engaged by the curved
parts 27d (Pigs. 1 and 2) of the type bars 27 ad-
Jacent the pivot wire 29. The universal bars T4R,
TAL are formed with rearward extensions 14a
which underlie the lower ends of the rods 6TR,
81L. The extension T4a of the universal bar T4R
presses lightly against the lower end of the rod
87L while the extension for the universal bar T4L
presses against the end of the rod 6TR. 'The uni-
versal bar T4M has secured to it a crossbar T4b
which extends on each side to overlap the uni-
versal bars T4R, T4L respectively.

It is clear from the foregoing that when the
front ends of the universal bars T4R, TAL are de-
pressed, the rods 61L, 8§TR will be raised respec-
tively. When the universal bar T4M, however, is
operated both the universal bars T4R, T4L will
be actuated and raise both rods $TR, 6TL simul-
taneously.

The universal bar T4M is associated with a
small group of type bars 27 (Fig. 2) located at the
- center of the segment which make small aneles
with the platen, while the universal bars T4R,
T4L are respectively associated with the remain-
ing type bars to the right and to the left.

‘When g type bar in the lefthand group (Fig. 2)
with which the universal bar T4L is associated,
is actuated, the extension T4a of the universal bar
T4L will raise the rod 6TR and thereby will raise
the righthand aligning element 69R (Figs. 3 and

6), this action taking place concomitantly with.

the progress of the operated type bar toward the
printing point. As a result, when the operated
type bar is within a very short distance of the
work sheet, the type element 27c¢ will strike the
cam surface 890 of the lug T0R on aligning ele-
ment 69R and be guided into cooperation with
the vertical flat lefthand edge 69¢ of the lug T0R
as in Fig. 6, which, in turn, will force the type ele-
ment 27c, to travel rearwardly or straight up-
wardly in said figure so as to strike the work
sheet normally through notch 68a.

Similarly, when a type bar in the righthand
group (Fig. 2), associated with the universal bar
TR is operated, the type aligning element 69L
will be raised and guide the type element for said
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type bar normally to the platen to effect the im-
pression.

When any type bar associated with the middle
universal bar T4M is operated, both universal bars
4R, TAL will be actuated along with the universal
bar T4M and will raise both type guide elements
89R, 68L and lugs 18R, T0L, which together will
form & narrow throat to guide the operated type
bar normally of the platen.

In the case of all of the type bars, with the
exception of the one or two at the center of the
segment, there is a tendency of the type elements
to slide on the work sheet parallel with the axis
of the platen and this is prevented by the lugs
T16R, T0L which, by engagement with the type
elements, force them to travel in a direction nor-
mal to the platen in effecting an impression. In
the case of the type bars assoclated with the uni-
versal bar TAM there is relatively little tendency
for the type elements to slide in effecting the im-
pression but, on account of the flexibility of the
type bars, they tend to vibrate laterally in both
directions and this is prevented by cooperation
between both aligning elements TR, 191, which
function under these conditions in much the same
general fashion as in a conventional type guide
in which the gulde lugs are fixed relative to each
other and to the type basket.

The main advantage of this construction is that
a very complexly milled type guide element, such
as has been used in present commercial noiseless
machines is avoided. Such fixed elements are
very difficult to manufacture and expensive since
the fixed guiding surfaces must be designed to ac-
commodate a minimum of twenty-one different
angles of approach of the type bars. Further-
more, when such fixed type guides wear, as soon
happens in normal use, a noticeably poor align-
ment of the characters develops which is char-
acteristic of commercial “noiseless” machines.

Another advantage is that a larger number of
type bars may be provided since a larger angle
of approach may be accommodated than is the
case with type guides hitherto provided in so-
called noiseless typewriters. This results in very
materially reduced cost of the type bars and
greatly simplifies the problem of manufacturing
accurately aligned types since only two types per
type bar have to be aligned or replaced instead
of four. On account of this feature, the replac-
ing of defective or worn type bars is much cheaper
and -may be more conveniently accomplished.
PFurthermore it is unnecessary to disturb the
alignment of the characters for two keys to repair
misalignment or fracture of the types for a single
key.

While there have been shown and described
and pointed out the fundamental novel features
of the invention as applied to a single embodi-
ment it will be understood that various omissions
and substitutions and changes in the form and
details of the device illustrated and in its opera-
tion may be made by those skilled in the art,
without departing from the spirit of the invention.
It is the intention, therefore, to be limited only
as indicated by the scope of the following claims.

‘What is claimed is:

1. In a typewriting machine having a series of
type bars having a fan-shaped disposition sym-
metrically with respect to a plane passing through
the printing point and normal to the surface re-
ceiving imprints whereby certain of the type bars
strike at varying acute angles to such surface
and others strike normally or closely approximat-
ing normal, a pair of normally retracted type
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aligning members located below and on opposite
sides of said printing point, and a plurality of

universal bars for selectively raising said mem-

bers when a type bar is operated and arranged
to raise into type bar engaging position only the
aligning member on the opposite side of said
plane to the operated type bar when an acutely
striking type bar is operated and to raise both
aligning members when a normally or approxi-
mately normal type bar is operated, said align-
ing members guiding the acutely striking type
bars normally of the platen and jointly prevent-
ing lateral vibration of the normally or approxi-
mately normally striking type bars. .

2. In a typewriting machine having a series
of type bars disposed fan-shaped and actuable
to a common printing point and striking the
print receiving surface with varying angles vary-
ing from the normal to materially less than
g right angle, said type bars being divided into
two main groups symmetrically disposed on each
side of the printing point and comprising all of
the type bars which strike with angles materially
less than a right angle and including a central
group comprising the type bars which strike at
angles not materially less than a right angle;

10

15

20

25

5

vertically slidable type aligning members, one
for each of said main groups, disposed below and
on the opposite side of the printing point to the
related main group of type bars; means whereby
the operation of a type bar in either of said main
groups raises into type aligning position the cor-
responding aligning member, and means where-
by the operation of a type bar in the cenfral
group raises both aligning members into type
aligning position.

3. In s typewriting machine, a series of type
bars selectively actuable from different positions

‘to strike at the printing point with variant angles

of approach, a pair of type aligning members
normally disposed below the printing point and
means selectively operated simultaneously with
the approach of type bars to.the printing point
to raise one or both of the aligning members to
type aligning position according to the angle of
approach of the selected type bar, said aligning
members being operative to force the types to
strike at the printing point along a fixed path
irrespective of the angle of approach of the type
bars.
RICHARD von REPPERT.




