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To all whom it may concern: ‘.
Be it known that I, Arraor W. S»iTH,
citizen of the United States, and resident of
the borough of Manhattan, city of New
York, in the county of New York and State
of New York, have invented certain new and
useful Improvements in Type-Writing Ma-
chines, of which the following is a specifica-
tion. . ‘ '
My invention relates to typewriting ma-
chines and more particularly to the type ac:
tions thereof, and one of the objects of said
invention is to provide a.light and-efficient
type action which is speedy in operation and
wherein there is a uniform leverage and a

- uniform extent of dip or depression of the
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keys throughout the system.
 To the above and other ends which will
hereinafter appear, my invention consists in

‘the features of construction, arrangements

of parts and combinations of devices to be
hereinafter described and particularly point-
ed out in the appended claims. '

In the accompanying drawings, wherein
like reference characters indicate corre-
sponding parts in the various views, Figuare
1 is a vertical front to rear sectional view of
a sufficient number of parts of a typewriting

machine to illustrate my inhvention in its |

app}ication thereto. Fig. 2 is a detail side
view of one of the key levers. shown de-
pressed. Fig. 3-is a vertical transverse sec-
tional view taken on the line z—u of Fig. 1
and leoking in the direction of the arrow at
said line, and with some of the parts broken
away to better illustrate other features of the
construction.. Fig. 4 is a detail perspective
view, with parts broken away, of the detach-
able auxiliary frame carrying the segments-
on which the type actions are supported.
Fig. 5 is a- diagrammatic side elevation of 2
series of key levers and the actuating bell
cranks connected thereto. Fig. 6 is an en-
larged detail side elevation of ane of the type
bar actuating bell cranks.  Fig. T is an en-
larged detail side elevation of ome of the
type bar actuating bell cranks and the
hanger therefor, the hanger and the segment
to which it is secured being shown in section.
Tig. 8 is a detail longitudinal sectional view
of one of the jointed type bars, the view be-
ing taken or the line y=y of Fig. 9 and
looking in the direction of the arrow at said
line and illustrating a type bar in printing

position. Fig. 9 is an edge view of a type
bar when the parts are in the printing posi-
‘tion, the view looking in the direction of the
arrow in Fig. 8. Fig. 10 is a fragmentary

portion of one of the key levers. Tig. 11 is
a detail top plan view of one of the hangers
for the type bar actuating bell cranks, the
segmient to which said hanger is secured be-
ing shown in section.
" The main frame of the machine comprises
“a base 1 with side portions or plates 2 and a
rear end 3; a suitable top plate 4 being se-
cured to the side members and rear end of
‘the frame. .An auxiliary detachable frame
5, which is shown in detail in Fig. 4, com-
prises a front lowermost seginent 6, a second
segment 7 above the segment 6-and a seg-
ment 8 which supports the type bar actuat-
ing levers or drivers in place. These seg-
ments are united by any suitable means in-
dependent of the main frame and ave pref-
- erably formed as a single casting. The for-
wardly .projecting arms 9 of the auxiliavy
frame 5. have tapped openings in which
headed screws 10 are received. The screws
10 secure in place a comb plate 11 which re-
ceives the key levers 12 in the openings 13
in ¢rder to properly space the levers at their
forward ends and guide them in their inove-
ments. Rearwardly projecting arms 14 of
the auxiliary frame 5 are provided with
bearing openings 15 to receive a shaft or
bearing rod 16 which may be supported and
fixed in the arms so that the rod may con-
stitute a bearing on which the rear ends of
the key levers are pivotally supported. The
connection between the key levers and the
bearing rods 16 is preferably formed by a
loop or bearing 17 at one_end of a leat
spring 18,
rod so as to be free to turn thereon and to
form spacing meaus for maintaining the kev
levers properly spaced apart at their rear
ends. Each of the springs 18 tapers from
the rear bearjng loop 17 to the front end
thereof as shown in Figs. 8 and 10, so that
the springs will not interfere with each other
when the kev levers are actuated. "The for-
ward end of each leaf spring 18 is preferably
apertured at 19 to vecelve upwardly project-
ing rivets 20 that extend from the upper

said Joop surrounding the bearing ¢
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edge of the main body portion 21 of an a=so-
chated key lever 12. The forward end of the |
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body portion of each key lever carries an
upwardly extending finger key 22 that may
be riveted to the body portion as indicated
at 23. The body portion of each key lever
may have an upwardly extending membey 24
that is received in one of the openings 13 in
the comb plate. Each key lever has an up-
wardly extending connecting or draw link 25
pivoted thercto at 26 and the upper end of
the link is pivoted at 27 to a bell crank or
angular-type bar actuating lever 28.

From an inspection of Iig. 8 it will be
seen that the draw links 25 are of progress-
ively greater lengths from the center to the
sides of the system so as to codperate with
the different bell cranks 28 which are seg-
mentally arranged. Fach bell crank has two
openings 29 and 30 therein, said openings
extending transversely therethrough and con-
stituting in effect a single substantially V-
shaped opening that forms pivotal bearings

-at the upper ends thereof. Thus, the upper

end 31 of the slot or opening 29 constitutes &
bearing ar seat for codperation with a fixed
pivot 32, while the upper end 38 of the slot
30 constitutes a bearing seat for a fixed pivot

34 and each slot 29 or 30 is concentric with

the.pivot that is received in the other slot.
For instance, the slot 29 corresponds to an
arc of which 34 is the center, whereas, the
slot 30 corresponds to an arc of which the

~pivot 32 is the center. The pivots 82 and 34

extend through the openings 29 and 80 in
the bell crank and are riveted at their ends,
as at 342, to the bifurcated arms 35 of the in-
dividual hangers 36 as indicated in Trig. 11.
Each hanger 36 is preferably split so as to
provide a bifurcated portion, between the
arms 35 of which an actuating bell crank
may be seated and connected thereto by the
pivots 32 and 34 in the. manner described.
Projecting rearwardly from each hanger is
a cylindrical hanger stem 37 which extends
through an opening 38 in the segment 6.
The rear end of the stem is threaded for co-
operation with a nut 89 that has a slot 40 for
coGperation with a screw driver in order to
secure the hanger in place.

It will be understood that the forward end
of the nut bears against the rear face of the
segment 6 and draws the shouldered portion
41 of the hanger against the front face of
the segment and thus securely holds the
hanger in position on the segment. When
the nut 39 is loosened it affords an adjust-
ment of the hanger and the associated bell
crank around a center defined by the longi-
tudinal axis of the hanger stem, which ad-
justment I refer to herein as a pivotal ad-
justment. This' method of mounting the
hangers 86 facilitates the assemblage of the
parts and enables the bell cranks to be ad-
justed in parallel vertical planes, although
they are disposed at progressively greater
heights from the center to the sides of the
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system, or, in other words, they are ver-
tically and segmentally arranged as illus-
trated in Fig. 3. '

The leaf springs 18 and body portions 21
together constitute key levers 12 which are
pivoted on the rod 16 so that all of the key
ievers are pivoted at their rear ends in a
single transverse plane, whereas, the forward
ends of the levers extend to different dis-
tunces toward the front of the machine and
the key stems vary in height. The key le-

70

75 .

vers thus provide four different banks of keys

22 arranged fore and aft of the machine in
différent transverse rows; all of the key le-
vers for the same bank of keys being of the
same Jength, and from an inspection of Fig.
5 it will be understood that the cdnnecting
links 25 are connected to the key levers and
to the bell cranks at different distances fore
and aft of the machine depending on the
length of the key levers. Thus, for instance,
all of the shortest key levers, that have their
keys in the fourth bank counting from the
front of the machine, are connected to links
at points farthest from the fulerums of the
key levers and are connected to the bell
cranks at the farthest points from the ful-
crums thereof and nearest the outer ends of
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90

the forwardly projecting arms of the bell -

crank levers, whereas, the key levers of the
third bank of keys are longer than the key

- levers of the fourth bank of keys and the

points of connection between the links 25 and
the key levers of this row and their respec-
tive bell cranks are nearer the Aulerums of
the key levers and bell cranks. The key
levers of the second row of keys are longer
than those of the third and fourth rows of

keys and the points of connection between -
> the links 25 and the key levers and bell cranks

for the second row are nearer the fulcrums
of the key levers and sub-levers, whereas,
the key levers for the first row of keys are
longest and the Hnks 25 are connected there-
to nearer the fulerums of the key levers and
are connected to the bell cranks nearer the
fulcrums thereof than any of the key levers
of the other rows of keys. The purpose of
this construction is to compensate for the
difference in length of the various key levers
and to equalize the leverage throughout the
system of type bars and to provide a uniform
extent of dip of the various finger keys, not-
withstanding the difference in‘Iength of the
various key levers. Extending upwardly
and rearwardly from the upright arms of
the sub-levers or bell cranks are. a series of
segmentally arranged draw links 42 which
are pivoted at their forward ends to the sub-
levers as indicated at 43 and are pivotally
connected at their rear ends at 44 to crank
arms 45 of the type bar actuating levers or
drivers 46. These drivers are each pivoted
at 47 to a hanger 48 that has its depending
stem 49 secured to the rear face of the seg-
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ment 8 by two headed screws 50 that pass
freely through openings in the stem of the
fianger and serew at their forward ends in
the tapped openings 51 in the segment.
Each of'the drivers has an ear 52 that is per-
forated to receive one end of a restoring
spring 53, the forward end of said spring
being secured to the associated draw link 42
so that the tendency of said-contractile re-
storing spring is to draw the forward end
of the associated actuator or driver 46 down
and to elevate the key lever by effecting a
rearward pull on the upwardly directed arm
of the associated sub-lever 28. ’

Each actuator 46 is received betiveen two
plate-like members 54 that are maintained
spaced apart by shouldered rivets to form a
tvpe bar proper 55; and the actuator is
pivoted at 36 to said type bar proper inter-
mediate the ends thereof as indicated in
Figs. 1 and 8. The front end of each type
har is pivoted at 57 to a guide link 58, which
in turn, is pivoted at its upper end on a pivot
wire 59 seated in a longitudinal groove 59°
in the segment 7, each guide link working
in a transverse guiding slot 60 in said seg-
ment. A finger or abutment 61 projects

from each actuator or driver 46 beyond the-

pivotal connection 56 and this abutment co-
operates with an abutment 62 which is
formed by a shouldered rivet between the
<ide members 54 of the type bar.
operation between the two abutments 61 and

62 takes place just before the type bar.

reaches the printing position so that after
the abutments are brought into codperation
the tvpe bar proper 55 and its associated

actuator or driver 46 will move together as.

one around the pivot 47 of the driver, the
finger or abutment 61 being received be-
tween the side plates or members 54, thus
preventing any relative Iateral play or move-
ment between the actuator and type bar and
tending to further stiffen the type bar at the
last portion of the printing stroke.
From an’ inspection of the dotted line
showing of a type action in Tig. 1, it will
he understood that the construction and ar-
rangement of the parts of each -action are
sich that a bending of the finger 61 is ef-
fective to lengthen or shorten the distance
hetween the tyvpe and the pivot 47 and thus
adjust the type up or down when the parts
of the type action are in the printing posi-
tion.
filing away & part of the finger 61 the dis-
tance in question is shortened and a corre-
sponding-adiustment of the type effected,
A block 63 ix received between the side
plates or niembers 54 of each type bar at the
free end thereof, the side plates and block
being riveted together at 64. The block ex-
tends bevond the free end of the type bar
proper where it is provided with an open-
ing 65 (Fig. 9) which is shaped to receive

The co- |

Tt will likewise be observed that by

3

\-

. a--conoidal stem 66 that exterids ffom the

rear face of the type block 67, the stem be-
ing - disposed opposite one of the types,
preferably the lower case type 68.
From an inspection of Fig. 8 it will be ob- 7¢

served that the construction and disposition

of the parts is such that when the type bar-
is in printing position the pivotal connection
57 between the guide link 58 and an end of
the type bar proper 55.is slightly above a 75 -
line drawn through the pivots 47 and 59 of
the associated guide link and actuator re-
spectively as indicated by the- dotted line «

in Fig. 8. It is important that substantially

this disposition of the parts be maintained go

in order that the type bar may strike with
full force during the printing stroke and in
order that the type bar proper 55 and its
driver 46 may swing together as one part :
around the pivot 47 as a center at the last g5
portion of the printing stroke.

A segmental inking pad 69 is supported
with its inking face 1nclined in a metallic
trough or support 69 that rests on bracket
arnis 70 which may be secured in place by g0
certain of the screws 50 which secure the
hangers 48.to the segment 8, so that the ink-
ing pad is supported above said segment in-
part by the brackets 70 and in part by the
hangers 48 and thus the type rest or inking 9.
pad is supported by the segment 8. The
type bars normally rest with the printing
faces of the types against the inking pad
and in the movement of a type action to the
printing position the lowercase type ‘de- 100 -
scribes a path of movement indicated by .
the dotted lime b in Fig. 1; that is to say, it
moves first upwardly and forwardly and
then rearwardly in a substantially horizon-
tal dirvection to impact with the platen 71 105
‘which is diagrammatieally shown i Figs. 1
and 8. The platen may be shifted for upper
and lower case printing by any suitable .
means. In moving to the printing position
the type block is received in a fixed type 110
guide 72 that is supported at its lower end
on the top plate of the machine. The inner °
walls of the central opening in the type
guide are beveled as at 73 for coSperation
with the side walls of the type block to 115
guide it in its movement to the printing po- '
sition, and the left hand side of the type
guide is eut away at 74 in order that the-last.
written letter or character may be presented
to the view of the operator when the car- 120
riage is fed to the left a letter space dis-
tance. There is therefore no appreciable
obstruction of the operator’s view of the
printed matter by the type guide, notwith- .
standing the fact that it surrounds the type 125
block on all sides to properly direct it to the —~
printing position. . 4

Tt is desirable not only to connect the key
levers of different lengths at different points -
in the sub-levers 28 as shown. in the diagram 130
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in Tig. 5, but it is also desirable to arrange
the key levers of different lengths initially
at a different height, that is to say, all of

~the key levers of the first row of keys
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‘(counting from the front of the machine)

are at one height in normal position thereot,
whereas the key levers of the second row of

keys are at a slightly greater elevation in

the normal position thereof, and the key le-

‘vers of the third row of keys are slightly

higher than those of the second row and the
key levers of the fourth row of keys are at
the greatest height. In other words the key
levers have their keys arranged in four
banks ‘and adjacent key ‘levers have their
keys in different banks and are of different
lengths and arranged at different heights
(see Figs. 1 and 3): Nevertheless, the keys
22 of all the key levers have the same extent
of -depression or “dip” as is indicated by
the fuil and dotted line showing of the keys
in Tig. 5. '

A universal bar 75 extends transversely
beneath the various key levers at about the
center ‘of the points of connection of the
links 25 to the key levers as indicated in
Fig. 5. The upper edge of the universal bar
1s spaced apart from the lowermost key le-
vers for, say, about one sixteenth of an inch
so that there is.a free movement of all of the
key levers before the universal bar is taken
up and movement transmitted therethrough
to the escapement mechanism. The key le-
vers are arranged in sets of four from side
to side of the machine and the levers of each
set are at progressively greater distances

from the universal bar from one side of the

set to the other. The key levers being at

different distances from the universal bar,

of course, have different. extents of free
movement before the universal bar is taken
up, the extent of free movement defpending
upon the distance of the key levers from the
universal bar in the initial positions of the
key levers; but the universal bar is, never-
theless, depressed to the same extent by all
of .the key levers, inasmuch as they all are
depressed to the same plane as indicated by
the dotted line ¢ in Fig. 5.

. The actuation of the escapement mechan-
ism is always the same irrespective of the
key lever depressed and irrespective of the
different initial positions of the key levers,
inasmuch as the universal bar is taken up
and depressed to the same extent by the
different key levers and the escapement
mechanism, actuated through the universal
bar, is always actuated in the same manner

‘irrespective of the key lever depressed. The

escapement is always operated to afford a
feed movement of the carriage at the same
relative portion of the printing stroke
whether one of the shortest key levers, that
is normally .at the greatest height, is actu-
ated or one of vthe}i’r

ongest key levers, that

958,778

| is normally in the lowest position when at

rest be actuated. .The universal bar 75 is
connected at its ends to side arms 76 which
in turn are rigidly connected to a rock shaft
77 that turns on bearing screws 772 received
in the base of the machine and a restoring
spring 75* cobperates with one of said arms
to normally maintain the universal bar in
the elevated position. A rearwardly ex-
tending arm 78 projects from the shaft 77
and the end of this arm is connected to an

upwardly extending link 79 that in turn is:

connected to a forwardly extending crank
arm 80 of a dog rocker 81 pivoted at 82 and
carrying the usual feed dog 83 which co-
operates with a feed rack 84 carried by the
carriage (not shown}). I have merelyshown
a conventional form of éscapement and it
should be understood thdt any suitable es-
capement mechanism may be employed. By
actuating the universal bar in the manner
described, I am enabled to effect an almost
comiplete printing movement of the type
action before the univeisal bar is taken up
so that the escapemnerit mechanism will not
retard the type action, the weight of the es-
capement mechanism not being added to the
type action until the momentum necessary
for the printing stroke has been acquired.
By employing the leaf springs 18, each
connected at one end to a body portion 21
of the key lever 12 and each pivoted at its
rear end, I am enabled to obtain a soft, easy

and resilient touch that, automatically ac-

commodates itself to the stroke of the op-
erator whether the operator’s stroke be a
quick, sharp blow or a long following stroke.
Thus; i the operator shovld have a quick,
sharp blow or touch, the power applied to
the finger key may cause the leaf spring 18
to be bent slightly before the different parts
of the type action have been set in motion.
At {he initial portion of the stroke, a quick,
shairp blow transmitted with a finger key
will ‘cause the body of the key: lever to turn
on a pivot 26 and slightly flex the associated
spring 18 so that the full weight or resist-
ance of setting the different parts of the
type action in motion is not given back to
the finger of the operator. If, on the other
hand, the operator should have a long, fol-
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lowing stroke which tends to press the key B

after the type bar has reached the printing

osition, then the body portion 21 of the
ey lever will turn on the pivot 26 after the
type bar has reached the printing position
and will cause a flection of the associated
spring 18 and the sudden shock or jar inci-
dent to the arrest of the tgge bar by.the
platen will not be transmitted to the finger
of the operator. Thus it will be seen that
each type action accommodates itself to the
touch of different operators and affords an
easy and soft action which is deveid of
shock or jar either at the initial portion of
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the stroke, when the parts are being set in
motion, or at the end of the stroke, when the
type bar has reached the printing position.
The flection of the spring 18 at the terminal
portion of the stroke is illustrated in Fig. 2
from which it will be seen that the point 26,
being arrested by the ‘type bar contacting
with the platen, a further depression of the
key will turn the body- portion of the lever
on the pivot 26 and will flex the spring
_against 1fs tension. As soon as the undue
pressure is relieved the spring will tend to
straighten itself and the parts of the key
lever assume their pormal relations.

By providing two pivots 32 and 34 for
each sub-lever or bell crank 28 to turn on I
am enabled to accelerate the type bar dur-
ing its movement from the normal to the
printing position and to afford an easy ac-
tion at the initial portion of the stroke.
Thus, when the parts are in the normal
position the sub-lever 28. will be in the full
line position represented in Figs. 5 and 7,
with the longest extent of leverage on the
arm 28, the leverage being from the pivot
84 to the point of connection 27 between said
- leverrand its associated link 25. As the
key lever is depressed, the sub-lever will
turn on the pivot 84 until the type bar has
acquired its momentum and will shift from
the bearing 33—34 to the pivot 32 when the
upper bearing wall or portion 81 of the slot
29 is brought into contact with said pivot
32, so that during the last portion of the
stroke the bell crank will vibrate around
the pivot 32, and the leverage is from the
ivot 32 to the point of connection 27, there-
y shortening the leverage on the arm 28
. of the bell crank and accelerating the move-
ment of the type bar at the last portion of
the printing stroke. Fig. 6 illustrates the
position of the sub-lever when it is just
about to change from the pivot 34 to the
pivot 32, and this is at approximately one-
]halfA of the length of movement of the sub-
ever.

By my construction it will be seen that

every member or part of each type action
is carried by the frame 5, that the different
segments constitute parts thereof, and that
this frame may be readily secured to or re-
moved from the main-frame of the machine
by four headed screws 85 that extend
through the main. frame at each side thereof
and take at their inner ends into threaded
openings 86 in the supporting frame 5. By
this construction I am enabled to mount and
adjust the several portions of the various
type actions of the system in the supporting
frame 5 therefor ontside of the mgain frame
of the machine, thereby greatly facilitating
the assemblage of the parts, and after they
are all assembled in p{ﬂce on the frame. 3,
said frame may be secured in the main
frame of the machine by the four screws

85. This construction greatly facilitates the
manufacture of the machine and enables re-
pairs to be readily effected without dis-
mounting various individual parts of the
construction in order tg gain access to the 70
part or parts to be replaced or repaired.
From the foregoing description it will be -
understood that the pivotal connection be-
tween the guide link and type bar of each
action, the fixed pivot of the guide link 75
and the fixed pivot of the driver are sub-
stantially in the same plane when the type
is in the printing position; or as it might

‘be otherwise expressed, the pivotal end of

each type bar, the fixed pivot of the asso- 80
ciated guide link and the fixed pivot of the
associated - driver are substantially in a
straight;line extending fore and aft of the
machine when the type bar is in the print-

- ing position. It will also be observed that 85.

the operative poirts’ of connections of the
type bar actuating devices with the key le-
vers are in different transverse planes; that
the operative connections to the key. levers
from said actuating devices are also in dif- 90
ferent transverse planes, and that all of-the

.points of operative connection to the key

levers of the same length from said type ..
bar actuating devices are in the same trans-
verse plane. : '

While I have described my invention with
considerable detail it should be understood
that various features thereéof may be em-
ployed without other features of the inven-
tion, and that various changes may be made 109
without departing from the spirit of my
invention. , '

What I claim as new and desire to_secure
by Letters Patent, is:— ’ :

- 1. In a typewriting machine, the combi- 105
nation of a type carrier, a finger key, and an
intermediate sub-lever that turns on a plu-
rality of pivotal centers at each printing

95

operation to afford a change in the leverage

during the operation of said sub-lever. 110

2. In a typewriting machine, the combi-
vation of a type carrier, a finger key, and an
intermediate bell crank that turns or a
plurality of pivotal centers to afford a
chiange in the leverage during the movement 115
of said bell crank. : ,

3. In a typewriting machine, the combi- -
nation of a key lever, a type carrier, and an

‘intermediate. bell - crank operatively con-

nected to said key lever and type carrier and 120
turning on a plurality of fixed pivotal cen-
ters during the movement of said bell crank

to afford a change of leverage during the
depression of the key lever. .

4. In a typewriting inachine, the combi- 125
nation of a key lever, a type carrier, a sub-
lever that turns on a plurality of fixed piv-
uts at-each printing operation, and linksthat
connect the sub-lever to the type carrier and

key lever, 18¢
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5. In a typewriting machine, the combi-
nation of a key lever, a type carrier, a bell
crank . that turns on a plurality of fixed
pivots and affords an automatic change of
leverage during the operation thereof, and
links that connect the bell crank to the type
carrier and key lever. : :

6. In a front strike typewriting machine,
the combination of a series of segmentally
arranged type bars, a series of finger keys
therefor, and a series of intermediate bell
cranks operatively connected to said type
bars and finger keys and each turning on a
plurality of fixed pivots and affording a
change of leverage during the overation of
the bell cranks.

7. In a front strike typewriting machine,:

the combination of a series of segmentally
arranged type bars, a series of key levers
therefor, a series of intermediate bell cranks
each turning on a plurality of fixed pivots
and affording a change of leverage during
the” operation of the "bell cranks, a series
of links connecting the key levers to the bell
cranks, and a series of links intermediate the
bell cranks and type bars.

8. In a front strike typewriting machine,
the combination of a series of segmentally
artanged type bars, a series of key levers
therefor, a series of segmentally arranged
intermediate bell.cranks, a series of hangers
for said bell cranks, éach bell erank turn-
ing on a plurality of fixed pivots on its as-
sociated hanger and affording a change of
leverage during the printing operation.

9. In a typewriting machine, the combi-
nation of a type carrier, a key lever there-
for, an intermediate actuating device be-

. tween the key lever and type carrier, and an
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individnal hanger for said actuating device,
the pivotal connection between said actuat,
ing device and hanger being effected by a
Flumlity of pivots that afford a change of
everage duping each operstion of the actuat-
ing device, '

10. In a typewriting machine, the combi-
nation of a type carrier, a finger key there-
for, an intermediate bell crank between. the
finger key and type carrier and operatively
connected thereto, and an individual hanger
for said bell crank, said bell crank and said
hanger being connected by a plurality of
pivots that afford a change of leverage dur-
ing the operation of the bell erank.

11, In a typewriting machine, the combi-
nation of a type carrier, a finger key there-
for, an intermediate actuating device, and a
hanger thevefor, one of said actuating device
and hanger elements being bifurcated to ve-
ceive the other and one of said elements hav-
ing a })lurulit_v of pivots with which the
other element codperates to afford a change
of leverage and an ucceleration of the type
bar as it approaches the printing position,

12, In a typewriting machine, the combi-
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nation of a type carrier, a finger key there-
for, an intermediate bell crank operatively
connected to the finger key and type carrier,
and a hanger for said bell crank, one of said
bell crank and hanger elements ioeing bifur-
cated to receive the other and one of said ele-
ments . having a plurality of pivots with

which the other element codperates to afford -

a change of leverage.

13. In a typewriting machine, the combi-
nation of a type carrier; a finger key there-
for, an intermediate bell crank operatively
connected to the finger key and type carrier,

a hanger for said bell crank, one of said bell .

crank and hanger elements beingsbifurcated
to receive the other and one of said elements

‘having a plurality of pivots with which the
other element cotipsrates to afford a change
of,leverage, and means for affording an axial

adjustment of said hanger.

14, In a typewriting machine, the combi-
nation of a type bar, a separate type bar
actuating device operative to move the type
bar to the printing position,and a bifurcated
hanger that receives said device and which
has a plurality of pivots with which the de-
vice cobperates fo aford an automatic
change of leverage during -the operation
thereof and an acceleration of the type bar
as it approaches the printing position.

15. In a typewriting machine, the combi-
nation of a type bar, a separate type bar
actuating bell crank operative to move the
type bar to the printing position, and a bi-

_furcated hanger which receives said bell

crank and which has a plurality of pivots
that connect the bell cranlI{) to the hanger and
with which the bell crank codperates to af-
ford an automatic change of leverage durin

the operation thereof and an acceleration of

‘the type bar as it approachés the printing

position.

16. In a typewriting machine, the combi-
nation of a type bar, a type bar actuating
device, a fixed support therefor having =
plurality of stationary pivets; said actuat-
ing device being mounted to fulerum first on
one stationary pivot and then on another,
the said actuating device being slotted con-
centrically with said stationary pivots.

17. In a typewriting machine, the combi-
nation of a type bar actuating bell crank,
and a hanger therefor, one of said elements
having a plurality of " slots and. the other
having a plurality of pivots contained in
said slots, so that the bell crank rides first
on one pivot and then on another to affect an
automatic change of leverage.

18. In a typewriting machine, the combi-
nation, of 4 type bar, a separate type bur
actuating bell erank imving & pluraf’ity ot
slots therein and operative to move the type
bar to the printing' position, a hifurcated
hanger that receives said bell crank in the
bifurcated portion thereof, and a -plurality
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-of, pi\ ots that extend from side to side of

the bifurcated portion of the hanger and
through'the slots in the bell crank and afford
a change of leverage of the bell crank dur-
ing the operation thereof and an accelerated

movement of the type bar as it approaches

the printing position.

19, In a typewriting machine, the combi-

nation of a type bar actuating bell erank
having a plurality of- slots therein, a bi-
Turcated hanger that receives said bell crank
in the blfmcated portion thereof, and a plu-
rality of pivots that extend from side to 51(19

" of the bifurcated portion of the hanger and
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as

through the slots in the bell crank and unite
said bell crank and hanger, each of the slots
in the bell crank beln<r concentric with a
pivot other than the one contained therein,
whereby the bell crank is adapted to turn
first on one pivot-and then on another to ef-
fect an automatic change of leverage during
the movement of the be]l crank.

20. In a typewriting maclune, the combi-
nation of a type bar actuating device having
a substantially V-shaped pwot receiving
opening therein, and a fixed support havmo
two pivots that are received in said opening.

21 In a typewriting machine, the combi-
nation of a type bar actuating lever having
a substantially V-shaped plvot receiving

_opening therein, and a fixed hanger having

two pivots that are received in said opening.
22. In a typewriting machine, the combi-

‘nation of a type bar actuating bell crank le-

ver having a substantially V- shaped pivot-
receiving opening therein, and a bifurcated
hanger that receives said bell crank and has
two pivots that extend through said sub-
stantially V-shaped opening.

23. In a typewriting machine, the combi-
nation of a type bar actuating bell crank

'havmor a substantmllv VbhﬁDEd plvot re-

ceiving opening therein, a bifurcated hanger
that receives said bell erank and has fwo
plvots that L\tend throutrh said substantiadly

V-shaped opening, a I\ey lever operatively
connected to said bell erank, and a type bar
also operatively connected to said bell er fmh

24. In a front strike typewriting machine,
the combination of a seri es of secrmontallv
arranged type bars, a series of hey levers
therefor and a series of segmentally ar-

ranged bell cranks oporahve]\' connected to
the type bars and key levers and each hav-
Ing two pivots on which it turns during the

L

depressmn of its key lever to afford an auto-

matic¢ change of leverage and to afford the
easiest action at the initial portion of the
key depression.

23, In a typewriting machine, the combi-
nation of a type.bar, a kev lever therefor.
and a spring having one end connected to
and supporting the lever and the other end
pivoted, said spring forming the connection
between said key lever and its pivot.

7

26. In « typewriting machine, the combi-
nation of a type bar; a rigid key lever there-

“for, and a leaf spring connected at one end

to the key lever and having a pivotal bearing

| at the other end around whxch the kev lever
_turns

In aty )ewmtlno machine, the coumbi-
nahon of a typ bar, a rigid key lever there-
for, and a leﬂi spring riveted at one end to
the key lever and having a pivotal bearing
formed from the spring at” the other end
thereof and on which the key lever tuyns.

28. In a typewriting machine. the combi-

-1
<

~3
Cen

nation of a pivot rod, a series of “springs .

having pivotal be(umob eobperating vith

said pivot rod, a series “of key ben‘mo bars
1‘121dlv connected to said springs so that
the pivotal bearings for the springs consti-
tute pivotal centers on which the kev bear-
ing bars vibrate, and type bars operatively
connected to said kev bearing bavs.

29. In a typewriting machine, the combi-
nation of a pivot rod. a series of springs
having pivetal bearings formed therefrom
and which surround and cobperate with said
pivot rod. a series of key bearimg bars rig-
1dly connected to said springs so that the
piv 'otal bearings for the spriugs constitute
pivotal centers on which the key bearing
bars vibrate, and type bars operatively con-
nected to said key bearing bars. :

30. In a typewriting nmchlne, the combh
nation of a pivot rod. a series of leaf springs
having pivotal bearing loops formed there-
from and which burxound and - cobperate
with said pivot rod, a series of key bem ng
bars rigidly connected to said springs so
that the pivotal bearing loops of the springs
maintain the key bars spaced apart and een-
stitute pivotal connections on which the key
bearing bars vibrate, and type bars oper-
atlvelv connected to said key -bearing bars.

31. In a typewriting machme the combx-
nation of a pivot rod, a series of Teaf springs
having their rear ends bent to form pivotal
loops or bearings that surround the pivot
rod and turn thereon, the said bearing loops

being wider than the body portmm “of the

springs and constituting means for main-
taining the springs in their proper relative
positions along the pivot rod, keys connect-

; od to said springs, tvpe bars; and means con-

nected to said keys for actuating said type
bars.

32 In a tvpo“ntm(r machine, the combi-
nation nt a pivot vod, a series of tapering
leaf springs having their rear epds bent to

form pivotal loops or bearings that sur-.
round the pivot rod and turn thew(m the

sald bearing loops being wider than the
body portions of the springs, 1{0)’ bearing
bars connected to the forward end of said
springs. the bearing loops of the s
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con=fituting means for mamtanmw the 'l\e\' )

bearing  bars property spaced apart. type
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bars, and means connected to said key bear-

ing bars for actuating said type bars.

33. In a typewriting machine, the com-
bination of a key bearing bar, a separate
spring connected at one end to the bar and
pivoted at its opposite end so as to constitute
a pivotal connection on which the key bear-
ing bar and spring turn, a type bar, and
connection from the key bearing bar to the
type bar. .

34. In a typewriting maghine, the com-
bination with a jointed type bar comprising
a type-carrying portion, a guide link and
a-pivoted driver to which said type-carrying
portion is pivoted, and means arranged to
come into play at the final portion of the
printing stroke to form a rigid connection
between the type-carrying portion and said
driver, whereby the type-carrying portion
ceases to turn about its pivotal connection
with the driver and swings about the pivot
of the driver. :

85. In a typewriting machine, the com-
bination with a jointed type bar comprising
a type-carrying portion and a pivoted driver
to which said type-carrying portion is piv-
oted, and means on said driver normally re-
moved from said type-carrying portion but

adapted to move into contact therewith dur-

ing the last portion only of the printing
stroke of the type bar.

36. In o typewriting machine, the com-
bination with a jointed type bar, of a driver,
an abutment on the driver, and a codperat-
ing abutment on the type bar proper, said
abutments codperating during the printing
movement to-rigidly connect the parts to
move together as one part.

37. In a typewriting machine, the com-
bination with a jointed type bar, of a driver,
an abutment on.the.driver, and a cobperat-
ing abutment on the type bar proper, which
abutments are bronght into codperative rela-
tion during the last portion of the printing
stroke. : R

88. In a typewriting machine, the com-
bination of a type bar proper, a guide link
therefor, an actuator, an abutment earried
by the actuator, and a codperating abutment
carried by the type bar proper.

39. In a typewriting machine, the com-
bination of a type bar proper, a guide link
therefor, an actuator, an abutment carried
by the actuator, and a cobperating abutment
carried by the (ype bar proper, said abut-
men‘3 belng brought into cobperative rela-
tion during the last portion of the printing
stroke 50 as to ferm in effect a rigid bar of
the actuator and type bar proper at the last

60 portion. of the printing movement.

40. In a (ypewriting machine, the com-
bination of a link pivoted at one end to a
fixed portion of the machine, a type bar
pivotegoat one end to the free end of said
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link, an actuator pivoted to the type bar
intermediate the ends thereof, an abutment
on the sctuator, and a codperating abut-
ment on the type bar.

41. In a typewriting machine, the. com-
bination of a link pivoted at one end to a
fixed portion of the machine, a type bar
pivoteg dat one end to the free end of said
link, an actuator pivoted to thetype bar in-
termediate the ends thereof, an abutment
on the actuator, and a codperating abutment
on the type bar, said abutments being
brought into codperative relation during the
last portion of the printing stroke so as to
form in effect a rigid bar of the actuator and
type bar proper at the last portion of the
printing movement. ‘

42. In a typewriting machine, the com-
bination of a link pivoted at oune end to a
fixed portion of the machine, a type bar
pivoted at one end to the free end of said
link, an actuator pivoted to the type bar
intermediate of the ends thereof, an abut-
ment on the actuator that extends beyond
the pivotal connections between the type bar
and_actuator, and a cobperating abutment
on the type bar. ;

43. In a typewriting machine, the com-
bination of a link pivoted at one end to a
fixed portion of the machine, a type bar
pivoted at one end to the free end of said
link and having type fixed against move-
ment thereon, an actuator in the form of a
bell crank pivoted to the type bar intermedi-
ate the ends thereof, un abutment on the
actuator that extends beyond the pivotal
connections between the type bar and actu-
ator, and a codperating abutment on the
type bar.

44, In a typewriting machine, the com-
bination of a type bar having two parallel
sides spaced apart and an abutment secured
to and extending between said sides, a key
operated driver or actuator pivoted to the

type bar intermediate of the ends thereof

and between the sides of the type bar and
having an abutment that cobperates with
the abutment on the type bar, and a guide
link pivoted at one end to a fixed portion of
the machine and at its opposite end to one
end of the type bar.

.45. Tn a typewriting machine, the com-
bination of a type bar having two parallel
sides spaced apart and an abutment secured
to and extending between said sides, a key
operated driver or actuator pivoted to the
tvpe bar intermediate of the ends thereof and
hetween the sides of the type bar and havin
4u extension or finger that codperates wit
the abutment on the type bar at the last
portion of the printing stroke, a guide link
pivoted at one end to a fixed portion of the
machine and at its opposite end to one end
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tion of the printing stroke the driver and
type bar form in effect a rigid bar that turns
on the pivot of the driver as s center.

48. In a typewriting machine, the com-
bination of a type bar having two parallel
sides spaced apart and an abutment secured
to and extending betweepn said sides, a type
fixed against movement on said type bar, a
driver or actuator pivoted to the type bar
intermediate of the ends thereof and . be-
tween the sides of the type bar and having
an extension or finger that codperates with
the abutment on the type bar at the last
portion of the printing stroke, a guide link
pivoted 2t one end to a fixed portion of the
machine and at its opposite end to one end
of the type bar, whereby during the last
portion of the printing stroke the driver and

type bar form in effect a rigid bar that turns |

on the pivot of the driver as a center, 5 key
lever, and intermediate connections between
said driver and key lever.

47. In- s typewriting machine, the com-
binatien of a type bar, a guide link therefor,
one end of the guide link being pivoted to
a fixed point, and the other end to the type
bar, and & driver which turns on a fixed
pivot and which is pivoted to the type bar,
the pivotal connection between the guide
link and type bar, the fixed pivot of the
guide link and the fixed pivot of the driver
being substantially in the same plane when
the type bar is in the printing position.

48. In o typewriting machine, the com-

bination uf a typs bar, 8 guide link therefor,
one end of the guide link being pivoted to a
fized peint and the other end to the type
bar, and & driver which turns on .a fixed
pivot and which is pivoted to the type bar
intermediate of the ends-thereof, the piv-
oted end of ths ‘ype bar. the fixed pivot of
the guide link and the fixed pivot of the
driver being substantially in a straight line
when the {ype bar is in the printing posi-
tion.
48, In a fron strike typewriting machine,
the combination of a type bar, a guide link
pivoted at one end to one end of the type bar
and at the other end to a fixed portion of
tho machine, and a driver that is pivoted to
¢ fixed portion of the machine and to said
tipe bar intermediate of the ends thereof,
t

& pivotal end of the tyge bar, the fixed.

pivot of the link and the fixed pivot of the
driver being substantiaily in a straight line
extending fore and afi of the machine when
the type bar is in the printing position.

50. In s typewriting machine, the com-
bination of a universal bar wad 2 series of
key levers of different lengths arranged at
different eievations from the universal bar:

the lower edges of the longest levers being |

nearsst the universal bar, the lower edges of
the shortest levers being farthest from the

|

@

universal bar apd the lower edges of the
remaining levers being at intermediate dis-
tances from the universal bar. « :

51. In a typewriting machine, the combi-
nation of a universal bar, a series of sets of
key levers all out of contact with the uni-
versal bar when in the normal position and
with keys therefor arranged in different
banks fore and aft of the machine, adjacent
key levers having their keys in differens
banks and being of different lengths and the
adjacent key levers of each set being at pro-
gressively greater elevations and at progress-
ively greater distances from the universal
bar from one side of the set to the other.

52. In a typewriting machine, the combi-
nation of a universal bar, aird a series of sets
of key levers normally out of contact with
the universal bar and adapted to contact

therewith at the last portion of the printing

strokes, each set comprising four key levers
with their keys arranged in four different
banks fove and aft of the machine, all of
said ley levers being fuleruined in a single
transverse plane, adjacent key levers of eagh

set being at progressively greater elevations:
= ks o] Jos

and at progressively greater distances from
one side of the set to the other with the
shortest key lever of each set farthest from
the universal bar, :

53. In a typewriting machine, the combi-
nation of a series of key levers of different
lengths, a universal bar, said key levers be-
ing arranged in their normal positions at
different distances . from the universal bar
aceording to the lengths of the key levers,
type bars, and connections from said key
levers to the typce bars, the connections join-
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ing at different distances {rom the fulerums

of the key levers, depending on the leneths,
2 . fal

of said key levers.

534. In a typewriting machine, the combi-
nation of a4 universal bar, and a sevies of key
fevers of different lengths, and ull of which
dip to a single transverse plane and which
are located normally at different distances
from said universal bar, the distance depénd-
ing on the lengths of =aid key levers vela-
tively one to another. tvpe bars, and connee-
tions from said key levers {o the type bars,
the connections joining the lkey levers at
different distances from the fulerums of the
key levers, depending on the lengths of said
key levers.

55. In a typewriting machine, the combi-
natien of a universal bar, and a series of key
levers fulerumed in a single transverse plane
and having keys arranged in different banks
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fore end aft of the macline, the key levers -

for each bank of keys being of the same
length and the different key levers of the
systém being arranged in their normal posi-
tions at different distances from the uni-
versal bar, the distance cach key lever is situ-
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mined by the relative length of the léver,
type bars, and connections from said key
levers to the type bars, the connections co-
operating with the key levers at different
distances from the fulerums thereof depend-
ing on the lengths of said key levers.

56. In a typewriting machine, the combi-
nation of a universal bar, a series of sets of
key levers with keys therefor arranged in
different banks fore and aft of the machine,
adjacent key levers having their keys in
different banks and-being of different lengths
and the adjacent key levers of each set being
at progressively greater distances from the
universal bar from one side of the set to the
other, type bars, and connections from said
key levers to the type bars, the connections
cooperating with the key levers at different
distances from the fulerums of the latter
depending on the lengths of said key levers.

57. In a2 typewriting machine, the combi-
nation of a universal bar, and a series of sets
of key levers each set comprising four key
levers with their keys arranged in four
different banks fore and aft of the machine,
all of said key levers being fulcrumed in a
single transverse plane, adjacent key levers
of each set being at progressively greater
distances from one side of the.set to the
other with the shortest key lever of each

-set farthest from the universal bar, type
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bars, and connections from said key levers
to the type bars, the connections codperating
with the key levers at different distances
from the fulcrums of the latter depending
on the lengths of said key levers.

58. In a typewriting machine, the combi-
nation of a series of key levers of different
lengths, a series of type bars, and a series
of type bar actuating devices between the
type bars and key levers, the points of
operative connection to the intermediate ac-
tuating devices from the key levers being in
different planes transverse of the machine
and all key levers of the same length having
their points of operative connection to the
actuating devices in the same transverse
plane.

59. In a typewriting machine, the combi-
nation with the main frame of the machine,
of an auxiliary frame separate from said
main frame and detachably fixed therein,
a series of jointed type bars, a series of key
actuated devices therefor, a series of sepa-
rate key levers for said key actuated devices,
said type bars and kev actuated devices and
key. levers being carried by the auxiliary
frame so that the jointed type bars, the key
actuated devices and key levers may be
mounted in or removed from the main frame
with said auxiliary frame.

60. In a front strike typewriting machine,

* the combination with the main frame of the

65

machine, of an auxiliary frame separate
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from the main frame and detachable there-

from, a series of type bars, a series of guide -

links for said type bars, a series of drivers,
and a series of keys for actuating said
drivers, said type bars, guide links, grivers
and keys being carried by and adapted to
be mounted in and removed from the main
frame with said auxiliary frame. :

61. In a typewriting machine, the combi-
nation with the frame of the machine, of
a type bar segment separate from the frame
of the machine, a series of separate hangers
seeured to said segment, a series of type bars
pivoted to said hangers, a second segment
separate from. the frame of the machine, a
second series of separate hangers secured to
said second segment, a series of -sublevers
pivoted to said second series of hangers
and operatively connected to said type bars,
means independent of the machine frame
for connecting said segments, and means
for detachably fixing the segments to the
machine frame. ~ ’

62. In a typewriting machine, the combi-
nation with the main frame of the machine,
of a detachable segment, a series of guide
links carried by said segment, a series of
type bars pivoted to said links, a series
of drivers for said type bars, a second de-
tachable segment for said drivers, and means
independent of the main frame of the ma-

chine for connecting said segments, whereby

the type bars, guide links and drivers may
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be mounted in or removed from the mairn.

frame with said segments.

63. In a typewriting machine, the combi-
nation with the main frame of the machine,
of a detachable segment, a series of guide
links carried by said segment, a series of
type bars pivoted to said links, a series of
drivers for said type bars, a second de-
tachable segment for said drivers, a series
of key operated type bar actuating devices,
a third detachable segment on which said
type bar actuating devices are mounted, and
means independent of the main frame of
the machine for uniting said segments,
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whereby the type bar, guide links, drivers

and type bar actuating devices may be-

mounted in or removed from the main frame
of the machine with said segments.

64, In a typewriting machine, the combi-
nation with the main frame of the machine,
of an suxiliary frame that is detachable
from said main frame, a series of type bars
a series of guide links therefor, a series o
drivers for the type bars, and a series of type
bar actuating devices operatively connected
te said drivers, said type bars, guide links,
drivers and type bar actuating devices be-
ing carried by and removable with said
auxiliary frame. '

65. In a typewriting machine, the combi-
nation with the main frame of the machine,
of an auxiliary frame that is detachable
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from said main frame, a series of type bars,

a series of guide links therefor, a series of
drivers for the type bars, and a series of
key levers operatively connected to said
drivers, said type bars, guide links, drivers
and key levers: being carried by . and re-
movable with said auxiliary frame.

66. In a typewriting machine, the com-
bination with the main frame of the ma-
chine, of an auxiliary frame that is detach-
able from said main frame, a series of type
bars, a series of guide links therefor, a
series of drivers for the type bars, a series
of type bar actuating bell cranks, and. a
series of key levers operatively connected to
said bell cranks, said type bars, guide links,
drivers, bell cranks and key levers being
carried by and removable with said auxil-
iary frame. :

67. In a typewriting machine, the com-

bination with the mam frame of the ma-
chine, of an auxiliary frame that is detach-
able from said main frame, a series of type
bars, a series of guide links therefor, a series
'of drivers for the type bars, a series of bell
cranks, a series of connecting links between
said bell cranks and drivers, a series of key
levers, and a series of connecting links be-
tween said key levers and bell cranks, the
type bars, guide links, drivers, bell cranks,

ried by and detachable from the main frame
of the machine with said auxiliary frame.

_68."In a typewriting machine, the com-
bination with the main frame of the ma-
chine, of an auxiliary frame fixed in and
detachable from the main frame, a system of

type actions carried by said auxiliary frame,
and an inking pad against which the types
normally bear and which is also carried by
the auxiliary frame-and may be placed in or
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removed from the main frame with said

auxiliary frame and type actions.

69. In a typewriting machine, the com- . .

bination with the main frame of the ma-
chine, of an auxiliary frame detachable from
the main frame, a system of type bars, a
system of key operated type bar actusting
devices, and an inking pad against which
the types normally rest, said.type bars, ac-
tuating -devices and inking pad being car-
ried by said detachable auxiliary frame and
adapted to be placed in and removed from
the main frame with said auxiliary frame.
70. In a typewriting machine, the com-
bination of a type bar, g driver pivoted
thereto, the driver contacting with the type
bar at the last portion of the printing stroke
and the two parts moving together as one
part, the comstruction and arrangement of
the parts being such that one of the con-
tacting portions on the driver and type bar
is adapted to be filed away and thereby
effect an adjustment of the type relatively
to the printing point when the parts are in

_printing position.

Signed at the borough of Manhattan, ¢ity
of New York, in the county of New York,
and State of New York, this 12th dayg of

May, A.-D. 1905.
‘ ARTHUR W. SMITH.
Witnesses:

K. M. WzLs,
4. B. Degvzs.
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