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7o all whom it muay concern: o

Be it known that I, JAcos FrLaer, citizen
of the United States, and resident of the
borough of Manhattan, city of New York12
in the county of New York and State
New York, have invented certiin new and
useful Improvements in Type-Writing Ma-
chines, of which the following is a specifica-
tion. . o

My invention relates to typewriting ma-
chines and more particularly to type actions.

The main object of my invention, gen-
erally stated, is to provide an efficient con-
struction in which a gradual acceleration in
the movement of the type bar is effected as
it approaches the printing position thereby
providing a“type action which affords an
easy start and ‘a light touch at ‘the initial
part 6f the key depression. . -~ .

A further object of the invention’ is-to
provide a type action of the character re-
ferred to above in which there is a uniform
leverage -and ‘a uniform dip of the keys
throughout the system. , ' : ;
-~ A still further objegt of the invention is
to provide an efficient construction jn which
there is an elimination’ of all, or substan-

tially all, side strain or-pull in’each action.

throughout the system,- oo
Another object -of .the invention is to so

type bars may receive a case shifting move-

. ment. :

40

" To the above snd othér ends which will
hereinafter appear, my invention consists in
the' featurés of construction, arrangements
of parts and combinations of devices to be

heréinsfter’ described  and particularly

pointed out in the appended claims. -
- In the 'hecompanygr; .drawings ‘wherein

+ like Teference -characters indicate corre-

sponding " parts in the various-views, Fig-

. uré 1 js a fragmentary vertical, fore and

45

50

aft, sectional 3ew showing a sufficient num-
ber pf .parts of rtypewri‘tiox:f machine to
illustrate one form or embodiment-of my
invention. Fig. 2 is an enlarged detail side
view of one of the angular actuating levers
employed in the type action shown in Fig, 1.
Fig. 8 is a vertical, transverse sectional view

" of the construction shown in Fig. 1, the sec-

56

tion being taken on the line 2—a of ¥ig. 1.
‘and looking in the direction of the arrow

at said line. Fig. 4 i3 a diagrammatic plan

view showing a portion of the system of’

of-

.type actions. Fig. 5 is-a fragmentary, ver-
tical, fore and aft sectional view showing a
modified form of construction embodying
my invention. Fig. 6 is a like view of-a still
further modified form of construction. Fig.
7 is a like view but showing still another
.modification.

."In the:drawings I have' shown only so
much of a typewriting machine as is.neces-
sary. to-arrive at an understanding of the
“invention. ) ) .

In each of the constructions shown in the
accompanying drawings the invention is
illustrated embodied in a:front-strike ma-
chine to which the invention is more particu-
larly directed. . o

Referring first more particularly to Figs.
1 to 4, inclusive, the frame of the machine
comprises a base 1, corner posts 2 and a top
plate 8. A platen 4, diagrammatically illus-
trated, is sup orted in a guitable carringe
(not shown) for movement across the top

| plate from side to side of the machine. A

series of ‘type bars 5.are pivoted in an arc

in any-suitible manner orr an upright type
bar segment 6, to swing upwardly and rear-
.Wardly to the

printing point. In the pres-
ent instance I gavp,shqwn'the' type bar seg-
ment slotted at 740 receive the type bars 5
"which turn on a"pivot wire 8, the type bars
normally resting in an arc or segmental ar-
rangement .correspondm% to the pivot wire
8., The type bar. segment 6 «is shown in the
present instance'as a vertically movable seg-
ment guided im its vertica] movement by
anti-frictjon balls or rollers'9 which are re-
ceived in, ways in the sides of the segment

guides 10 secured to the top plate of the ma-
chine. Supporting rods 11 project for-
wardly from the type bar segment and sur-
-port & t.yge rest 12 at the forward ends
thereof; the type rest supporting the free
ends of the type bars in the usual manner.
It will thus be understood that the segment
in, the present instance is mounted for ver-
tical case shifting movément relatively to
the platen, although from-certain aspecls of
the 1nvention it is immaterial how the rela-
tive case,shifting movement between the
type bars and the-platen is effécted; 7. c..
whether it be by shifting the type bars or
the platen. Each type bar is éonnected to o
contractile returning- spring 13 which in
turn is connected to a hook 14 carried by

and in ctotresponding ways in the depending
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the seg,nent G Arenrwardly (\tendmg pull
link 15 is:pivoted to'the heel.of the type

bar and extends rearwardly therefrom where

pivotal ‘connection  is made at 16 to a sub-
lever 17 of .the first order; said lever being

pivoted - on a curved: pivot wire:18-and re-
ceived atd working in & slot 19 in a fixed
vertical segment 20, The various sub-levers
17 are radially ‘disposed and are of uniform
size, as indicated in Fig.'8; the upper ends
of the sub-levers being arranged in gn arc
which corresponds substantially to the arc
in which the type bars are pivoted. The
rear edge of each sub-lever 17, below the
pivot 18 thereof, is preferably curved to
form'a curved contnct face or edge 21 for co-
onperation with the contact face or edge 22
on a companion_ sub-lever 23 of the sccond
order. ‘This comPanion sub-lever is monntéd
at its upper end on a curved pivot wire 24
and works in. a radial slot 25 of a fixed up-

right segment 26. - Each sub-lever 23 is pref-.

erably of some such shape as that illustrated
in Fig.' 1, in order that each sub-lever 23
may in the normal positions-of the parts en-
gage the companion sub-lever 17 near the
lower end thereof. During the depression

of a key a rolling contact will be effected:

hetween the companion sub-levers to bring
the point of cngagement between them
nearer the pivot of the sub-lever 17 as the
depression of the key.continues and as is
indicated in dotted lings in Fig. 1. -The sub-
levers 23 are radially arranged to corre-
spond to the radial arrangement of the sub-
levers 17, so that the two series of. sub-
levers will be presented edge to edge for co-
operation. Preferably each sub-lever 23 is
provided with forwardly projecting’ guide

iingers 27 on each side thercof for codpera.-

tion with the companion sub-lever 17 to
srevent relative lateral deflection of the sub-
overs and maintain them at.nll times in co-
operative relation, .The lower end of each
sub-lever 28 is pivoted to n forwardly pro-

jecting pull link 28, connected at its for-’

ward end to the u]?éight arm 29 of an angu-
lar sub-lever 80. Iach angular sub-lever is
pivoted at 31 to a hanger 32.connected by a
thrended stem 33 and a nut 34.to an up-
right segment 85. The forwardly project-
ing arm 36 of each angular sub-lever is piv-
oted at 37 to a depending pull link 38 which
in turn is pi.votecf at 89 to a key lever 40 of
the second order; the various key levers‘be-
ing pivoted on a pivot rod 41. Each key
lever carries a finger Key 42, and a returning
spring 48 codipdrates with each key lever to
return it and the parts connected therewith
to normal position, . From an inspection of
Fig.l 4 it will be observed that the angular
sub-

evers 30 ure all of & uniform size and
are disposed-in parallel vertical planes ex- |

tending fore and.aft of the machine in a seg-

5 mental nrrangement, and that the links 38

1,085,027

;'aré"Qf'gfdddnlly increasing lengths from the

center to the sides of the system to compen-

angular sub:levers. . It will also be observed

- from ‘an inspection of Fig. 3 that each link
‘98 extends in a straight line fore and aft
{ of ‘the machine directly back from the uF-
right arm 29 of its angular sub-lever to the

lower end of the companion sub-lever 23.

Tt follows therefore that at the depression

of a key a direct fore and aft pull is effected

| from each angular sub-lever to its compan-
"ion sub-lever. 23,

Moreover, the arrange-
ment is such that the sub-levers 17 and 23
for each type bar extend from the type bar
to a point girectly above the associated key
lever, so-that movement is transmitted from
the key lever to the associated bell crank in
a direct fore and aft vertical plane and this
movement is transmitted to the associated
link 28 in the same plane to the lower end of
the companion sub-lever 23. - Compensation

is made therefore for the difference between
‘the width of the system of tvpe bars and the

system:of key levers and all lateral or side
strain is avoided. The sub-levers.830 being

‘sate for the segmental arrangement. of the -

70

75

80

of uniform size and having their pivotal -

centers. arranged in an arc in the manner
described, and the sub-levers 17 heing of a
uniform size and pivoted in an arc in the
manner shown, as well as the sub-levers 23,

| which are likewise all of a uniform size, the

construction is such that a uniform dip of
the keys and a uniform leverage is afforded
throughout the system, except for the vari-
ation in the lengths of thekey levers for the
different banks of keys. In order to com-

'pensate for this variation in the length of

the key levers, n slight variation is made in
the point of connection 87 between the angu-

lar sub-levers 30 4nd the links 88. This is’

illustrated din%rammutically' in Fig. 2 from
which it will be seen that the different an-
ﬁulnr sub-lavers are apertured at 37* at four

ifferent -points and at four different dis-
tances from the fulcrum 31 of the sub-levers
in order tb compensate for the different
lengths of the key levers 40 and thus afford
a uniform leverage and dip throughout the

system, ) :
" In Fig. 5 I have shown a modified form
of construction ‘embodying my invention.
In this view the snme re%erence numerals
will be employed to designate parts which

-correspond to those shown in the preceding

views; the exponent @, however, being added
to’each of the reference numerals in the
modified form of the construction. It will
be understood  that the type bars, the pull
links connected therewith, the sub-levers to
which the pull links are connected and the

96

100
106
115

120

cobperating sub-levers are all arranged and

constructed. in substanutially the same.man-
ner as in_the construction previously de-
seribed. In the modified form of the con-
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struction,” however, contractile - restoring’
springs 44 are.connected at their forward-

ends to the sub-levers 23* and at their. rear
ends-to hooks 45 secured to a fixed part of
5 the innchine. - Forwardly extending :links
28* are connkcted at their rear énds-to. the

sub-levers 23% and at their: forward ends to

angulur levers 46 pivoted. at 47 to upstand-
ing studs 48 detachably secured to a' fixed
10 Plate 49 by threaded shanks 50 and nuts 51.
It will be observed. that the pivots 47 of the
various angular levers 46 are arranged at
different heights and at different points fore

and -aft of the.machine. 'Inasmuch as the

15 lower. ends of the sub-levers 28* are' ar-
scribed construction, the upright arms of
the different 2n
ing lengths so .
20 which conmect with the type bars at the
sides of the system have upstanding arms
which reach to a height where direct fore
and aft connection ¢an be made through the
associated pull link 28* with.the sub-lever
25 23* of the companion type bar. Although
the upright arms-of the-differént angular
levers 46 vary in length a uniform leverage
and extent of key depressiqn.is nevertheless
aflerded. This is eflected. by. maintaining
a0 the ratio betweén the.two.arms of the angu-
lar levers. 46 whatever bethe size of the

lar levers 46 -are of vary-

lever. ‘Thus, those levers which have the

longest upright léver arm likewise' have the

. longest forwardly projectifg lever arm, and

35 the ratio between the two lever'arms of the

largest lever 48 and the smallest lever 48 is'

the same. The levers 40 are key

carrying |

* levers, each having its forwardly extending

to. the keyboard of the ma-’

40 chine.where pivotal connection ig made at |
52with a kely stem 58 carrying s ﬁngergl_::f or

arm’ projectin

head 54. < The various key sterns are guided

in guide openings in a plate a. It will be |

understood. therefore that in this modified

45 form of covstruction, like:that. previously -

described, & unjform extent of dip of the

“keys and s uniform leverage is provided.

throughout the system-and that

: z g;n.dixal'
acceleration in the. miovement of éach:type

50 bar ig effected as it approaches the printing
- position,» For the purpose of the present in-
vention iflmay be sssumed that the type bar.
segment 6%, 1s mounted- for -vertical .cage
shifting Mmovement; the links 15% at such
55 times turning.on the pivotal connectipns of
said links with ‘the sub-levers 17% If de:
sired,, however, the platen may- receive a
ease shifting movement. relatively:.to the

"tyge bars,; - , .

so _in F:g 6 I hayé illustrated n still fur-
ther modi
which the parts correspunding to these in-
cluded in the previopsly described construe-
tions will pe designated by the same refer-

g5 ence numerals with the addition thereto of.

'ranggd i an.arc as in‘the previously de--
thai those angular levers 46.

tion.

system so that an angular lever with-a long,

‘vention. .In this figure parts corresponding

fled forin of the construction in.

.o platen 4°,

8

-

the expéﬁént b. In this modified form of

type action the segmentally arranged type
bars 5* strike. upwardly and rearwm'dg

‘against the front face of a platen 4% - Eac

type bar is connected to.a depending pull

R 70
link 15° which in turn is pivotally connected

‘to a forwardly directed arm of a sub-lever

17® pivoted at'18° -All of the sub-levers 17

-are of a uniform size and sre segmentally

and radially arranged like the levers 17 and g5
17* of the. previously described construc- -
tions. Each sub-lever 17* has an upright
arm provided with a rear curved contact -

-face: 21° which co-acts with a companion

sub-lever 23°. of the second order. All of g

the sub-levers 23® are of a uniform size and

are segmentally and radially arranged as

in the previously Hes¢ribed constructions.

A returning spring 44® is connected to each

of the sub-levers 23 to return it and the gg

parts connected therewith to normal posi-

A forwardly extending link 28° is

connected at its rear end to the lower end

of each sub-lever 23® and at its forward end *

to an upright arm of an angular lever 46°. gg
hese anguler levers are pivoted at 47 at

various -heights and the levers themselves

have upwardly extending arms that project -

to varying heights in order to compensate

for the segmental arrangement of the pull g5

links 28* and to effect o direct fore and aft

pull on such links at the sides, as well as at

the center of the system. Like the construc-

tion shown-in Fig. 5 the sub-levers 46* have

forwardly ‘extending arms which are con- 100

nected to key stems 53" provided with finger

keys 54°, ike ‘the corresponding levers’

shown in Fig, 5 these angular Jevers have

their forwar. g and their upwardly project-

ing-arms of the same ratio throughout the 105

upright arm has a correspondingly long for-
wardly projecting arm and the ratio between -
the arms of the smallest -angular lever and

‘the arms of the largest angular lever is.th.a10

samié, ' In this construction:like those pre-""
viously described an accelerated movement

| of -the type bar is effected- in its approach:
_to the printing position and an easy start of
each type action is afforded. Moreover, the, 31p

construction issuch as to provide a uniform

dip of the keys and a uniform:leverage

throug‘hout the system. - . .

*- In Fig, 7 I have shown still anothgr modi-
fied form of type action embodying my in- ya6.
to ¢hosé’ embodied in the constructions: pre-
viously \described will be designated by the
sgme- reference pumeryl with the addition -
thereto of the exponent ¢&. The segmentally.125

.Arranged upwardly and rearwardly,strikin

type bars'0¢ strike against the front face o

42, Each éype bar ik connected to
a depending link.15° which in turn i’ con-
nected at its lower end to an angular sub- 330
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lever 17.. Each sub-lever ' 17¢ is pivofed at
18¢ in"a vertically disposed segment 20¢.and
is  provided  with-an - upwardly “extending
arin having & rear curved contact face 21°

for cobperation with a companion sub-lever.
3¢ of ‘the third order, pivoted at its lower:

end as at 24° in-a vertically disposed seg-
ment 26¢, The sub-levers 17° are pivoted in
a vertically disposed arc and are arranged
in downwardly - and. outwardly radiating
planes, all of the sub-levers 17¢ being of a
uniform. size. The sub-levers 23¢ are ar-
ranged in a like manner and are all of & uni-
form size. - Each sub-lever 23¢ is connected
to a returning spring-44° so that said sub-
lever and the parts connected therewith will
be returned to mormal position. - A for-
wardly extending link 28¢-is connected to
each sub-lever 23¢ at one end and is con-
nected at its opposite end to an upright arm
of an angular key. carrying lever 46°, which
key carrying levers are constructed and ar-
ranged in the same general manner as in
the previously described construction shown
in Fig. 6. - . . . :

If it be assumed that the type bar seg-
ments 6® and 6¢ in Figs. 6 and 7 respectively
are to receive a vertical case shift move-
ment, as in the construction shown in Figs.
1 to 4, it will be necessary to effect a cor-
responding movement of the co-acting sub-
levers and the parts by which they -are car-
In this event the rear ends of the
links 28° or 28° would receive a movement
around the forward pivotal connection of
said links with the angular key levers 46°
and 46¢ if the segments 6b, 6°, 20° 20°, 26",
96¢ are shifted vertically. However, the
platen in these constructions like those pre-

viously described may be shifted relatively

to the type bars if desired. The depending
links .15% 15° are radially arranged to.cor-
respond with the radial arrangements of the
type bars and the sub-levers and the' bell
cranks 17 and 17, , .
In each of the constructions shown two
series of co-acting sub-levers are arranged
in rear of the type bars, the sub-lavers hav-
ing rolling or variable contact between them
to afford variable leverage and an accelera-
tion in the movement of the type bars in
their approach to the printing position. In
each of the constructions shown the sub-
levers of each series arc of a uniform size
and are pivoted in an arc and are radially
arranged, In each construction a pull lin
is operatively connected to the finger key.
and is interposed between the finger key and
one of the cobperative sub-levers, whereas
in each instance the other sub-lever is con-
nected by an associated pull link to the type

Lar.. Moreover, in each construction a uni--
form leverage and dip of the keys is pro--

vided throughout the system, ,
From the foregoing description and from

1,085,037

an inspection of the different modifications
of my invention it will be understood that
various changes may be made without de-
_parting from the spirit and scope of the in-
vention. .

"What I claim as néw and desire to se-
cure by Letters Patent, is:—

1. In a typewriting machine, the combi-
nation of a series of pivoted type bars; a
series of finger keys; and intermediate actu-
ating connections between thé- finger keys
and type bars for swinging' the type bars on
their pivots to the printing .position, said
connections comprising two series of cotip-
erative. sub-levers having viriable contact
between them, the pivotal centers of .the
sub-levers of.each series being arranged in
an arc. - '

2. In a typewriting machine, the combi-
nation of a series of pivoted type bars; a-
series of finger keys; and intermediate actu-
ating connections between. the finger keys
and type bars.for swinging the type bars on
their pivots to the printing position, said
connections comprising two series of codp-
erative sub-levers having variable contact
between them, the pivotal centers of the
sub-levers of each series being arranged in
an arc, links intermediate one series of said
sub-levers and the type bars, and links in-

-termediate the other serles of said sub-le- .

vers and. the finger keys. S
3. In a typewriting machine, the combi-

nation of & series of pivoted type bars; a

series of finger keys; and intermediate-actu-

80

85

90

95

Mou

ating -connections between the finger heys -

and type bars for swinging the type bars on
their pivots to the printing position, said

.¢onnections comprising two series of codp-

erative sub-levers having variable ‘contact
between them, the’ pivotal centers of the

_sub-levers of each series being arranged ‘in

an are, the sub-levers of one Series being
fulerumed intermediate their ends, and the
sub-levers “of the other series being ful-
crumed each at one end. .

4, In a typewriting machine, the combi-
nation of 4 series of pivoted type bars; a
series of fiflger keys; and intermediate actu-

_ating connections between .the finger keys

and type bars for swinging the type bars on
their pivots to the printing position, said

100

11c¢

11>

connections couiprising two series of codp- .

.erative sub-levers having varinble contact

between them, the pivotal centers of the
sub-lévers of each series being arranged in

124

an are, and the sub-levers of each series be-- -

.ing of uniform length. :

5. In a typewriting machine, the combi-
nation of a series of pivoted type bars; a
series of finger keys; and intermediate actu-
ating connections between the finger keys
nnd type bars for swinging the type bars on
their pivots to the printing position, said

connections comprising two series of codp- 15

125
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erative sub-leversthaving variable contact
between them, the pivotal centers of the
sub-levers of each series being arranged in
an arc, and the sub-levers of each series be-
ing of uniform length, links intermediate
one series of said sub-levers and the type
bars, and links intermediate the other se-
riss of said sub-levers and the finger keys.

6. In a frout strike typewriting machine,
the combination of a series of type bars
pivoted in an arc to swing upwardly and
rearwardly to the printing point; finger

=

the'sub-levers of the other series being each
fulerumed at cne end, the sub-levers of each
series being of uniform size.

11, In a front-strike typewriting machine,
the combination of a series of type bars
pivoted in an arc to swing upwardly and
rearwardly fo the printing point; finger
keys; and intermediate actuating connec-
tions between the finger keys and fyve bars,
sald connections comprising two series of
cobperative sub-levers arranged in down-
wardly and outwardly radiating planes and

keys; and intermediate actuating connec-§ pivoted in arcs, said sub-levers having vari-

tions between the finger keys and type bars,

, said conmections comprising two series of

radially disposed codperative sub-levers hav-
ing variable contact between them.

7. In & front strike typewriting machine,
the combination of a series of type bars
pivoted in an“src to swing upwardly and
rearwardly to the printing point; finger

“keys; and intermediate acluating connec-

tions between the finger keys and type bars,
said connecticns comprising two series of
radially disposed cobperative sub-levers hav-
ing variable contsact between them, the sub-
levers of each series being of a uniform
size, operative connections between the sub-
levers of one series and the type bars, and
operative connections between the sub-le-
vers of the other series and the finger keys.

8. In a front strike typewriting machine,.
the combination of a series of type bars
pivoted in an arc to swing upwal}"cyi)ly and
rearwardly to the printing point; finger:
keys; and intermediate aetuating connec-
tions between the finger keys and type bars,
said connections comprising two series of
radially disposed cobperative sub-levers hav-
ing variable contact between them, the piv-
otal centers of the sub-lévers of each series
being arranged in an are.

9. In a front strike typewriting machine,
the combination of a series of %ype bars
pivoted -in an arc to swing upwardly and
rearwardly to the printing point; finger
keys; and intermediate acfuating conmnec-
tions between the finger keys and fype bars,
said connections comprising two series of
cobperative sub-levers having variable con-.
tact between them, the sub-levers of each
series being pivoted in an arc and the sub-
levers of one series being sub-levers of the
first order and.the snb-evers of the other
series being each fulerumed at one end.

10. In a frent strike typewriting machine,
the combination of a series of type bars
pivoted in an arc to swing upwardly and

‘rearwardly to the printing point; finger

keys; and intermed.ate actuating connec-
tions between the finger keys and type bars,

. said conmnections cemprising two series of

. codperative. sub-levers having variable con-

tact between them, the sub-levers of ome
series being sub-levers of the first order and

able contact between them, the sub-levers of
each series being of uniform size, and the

the first order and the sub-levers of the other
series being each fulecrumed at one end.

12. In a front strike typewriting machine,

' the combination of a series of type bars
pivoted in an arc to swing upwardly and
rearwardly to the printing point; finger
keys; and intermediate actuating connec-
tions between the finger keys and type bars,
said connections comprising two ceries of
radially dispesed ecoOperative . sub-levers
having variable contact between them,
the sub-levers of each series being of
uniform size, and the sub-levers of one series
being sub-levers of the first order and the
sub-levers of the other series being each ful-
crumed at one end, and the pivotal centers
of the sub-levers of, each series being ar-
ranged in an arc, :

13. In a fyont strike typewriting machine,
.the combination of a series of type bars
" pivoted in an arc to swing upwardly and
rearwardly to the printing point; finger

tions between the finger keys and fyvne bars,
said conmnections comprising two scridy of
segmentally arranged radially disposed
cebperative sub-levers having variable cofl-
tact between them, the sub-levers of each

devers of one series being sub-levers of the
first order and the sub-levers of the other
series being each fulcrumed at one end, and
the pivotal centers of the sub-levers of each
-geries’ being arranged in an are, links inter-
.mediate one series of the sub-levers and the
‘type bars, and links intermediate the other
.series of sub-levers and the key levers.

i4. In a front strike typewriting machine,
the combination of a sevies of type bars
pivoted in an arc to swing upwardly and
rearwardly to the printing point; finger
keys; and intermediate actuating connec-
tions between the finger keys and type bars,
said connections comprising two -spries of
radially disposed cobperative sub-levers hav-
ing variable contact between them and ar-
-ranged in the rear of the type bars, substan-
tially horizontally disposed links extending

sub-levers of one series belng sub-levers of-

keys; and intermediate actuating conmec--

series being of uniform size, and the sub- 1

drom one series of sub-levers to the type :

70

80

90

95

100

1065

1135

120

125



16

16

" to the t-

20

20

36

40

45

50

1]

85

‘tween

S

bars, and operative connections between the
sub-levers of the other
keys. . ,
15. In a front strike typewriting machine,
the combination of g series of type bars
pivoted in
rearwardly to the printing point; finger

keys; and intermediatq actuating connec- -
tions between the finger keys and type bars,.

said connections comprising two series of
coGperative sub-levers having variable con-
tact between them and arranged.in. the rear
of the type bars, the pivotal centers of the
sub-levers of each series being arranged' in
an ‘arc, substantially horizontally disposed
links extanding from one series of sub-levers
pe bars, and operative connections
between the sub-levers of the other series
and the ﬁnger keys, :

16. In a front strike typewriting machine,
the combination of a series of type bars
pivoted in an arc fo swing upwardly and
rearwardly to the printing point; finger
keys; and intermediate actuating connec-
tions between the finger keys and type bars,
said connections comprising two sevies of
cobperative sub-levers arranged in down-
wardly and outwardly radiating planes, said
sub-levers having variable contaet between
them and arranged in the rear of the type
bars, the upper ends of the sub-levers of one
of said serjes being arranged in an are which
corresponds substantially to the aye in which
the type bars are pivoted, a series of substan-
tially horizontally,/ dispesed links interme.
diate said ends o the sub-levers which are
arranged in an Arc and said type bars, and
operative -conﬁ{ections between
series -of .sub-levers and the finger

17. In a front strike typewriting machine,
the combination of g series of type bars
pivoted in an arc to swing upwardly and
rearwardly to the printing point; finger
keys; and intermediate actuating connec-
tions between the finger keys and type bars
said connections comprising two series o
cobperative sub-levers arranged in down-
wardly and outwardly radiating planes, said
sub-levers having variable contact between
them and arranged in the rear of the type
bars, the sub-levers of each series heing of
uniform size and the upper ends of the sub-
levers of one of said series being arranged
in an arc which corresponds substantially to
the arc in which the type bars are ivoted,
a series of substantially horizontaﬁy dis-
posed links intermediate said ends of the
sub-levers which are arranged in an are and
said type bars, and operative connections be.
the other series of sub-levers and the

nger keys,

18. In a front strike typewriting machine,
the combination of a series of type bars piv-
oted in an are to swing upwardﬁr and rear-

wardly to the printing point and mounted

keys.

cerles and the finger

an arc to swing upwardly and’

. 3,066,037

for .case shifting movement ;
and intermediate actuating connections be.
‘tween said finger keys and type bars, said
connrections comprising’ a series of sub-levers
of the first order, and a second series of sub-
levers each fulerumied at onz end and co-
operative with and having a variable con.
tact on a sub-lever of the first mentioned
series, :

19. In a front strike typewriting machine,
the combination of a series of type bars
pivoted in an are to swing upwardly and
rearwardly {o the printing point and. mount.
ed for case shifting movement; fnger keys;
and intermediate actuating connections be.
tween said finger keys and type bars, said
connections colnprising a series of- sub-levers

finger keys;

of the first Order; a second series of sub-levers
each fulcrumed at one end and- coSperative
with and having a variable contact on a
sub-lever of: the first mentioned series, the
sub-levers. of hoth series being arranged in
the rear of the iyps

of each series being of uniform sige,

the other .
|-the rear of the type bars.;

20. In a front strike
the combination of g
pivoted fin ap arc
rearwardly to the

typewriting machine,

series of type barg
printing

and intermediate actuating connections . he.

I radially arranged sub-levers
each fulerumed at one end and cobperative
. with and having a variable contact on ‘g
sub-lever of the first mentioned series, the
sub-levers of both series being arranged in

21. In a front strike typ writing machine,
the combination of series of type bars
pivoted in an arc to swingrupwardly and
rearwardly to the printing point and mount-
and intermediate actuating connections be.
tween said finger keys and type bars, said
connections comprising a series of radially
arranged sub-levers of the first, order, a sec-
ond series of radially arranged sub-levers
edch fulerumed at one eng and cobperative
with and having a variable contact on the
sub-levers of the'ﬁrst.menti‘on_ed series, the

ranged in an are,

22. In a front strike typewritingmachine,
the combination of series of type barg piv-
oted in an are to swing upwardly and reap.
wardly to th i

bars and the sub-levers

to swing upwardly and
the powmt and-mount- -
ed for cage shifting movement; finger keys 5
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the type bars and arranged mdownwardly
and-outwardly radiating: glax‘ié,s”an_d, having |

their upper.ends arranged in an-are which-
corresponds substantially tothe are-in which
the type bars are pivoted, said sub-levers.
being of a uniform size, and a second seties
of radially nrranfed sub-levers. each ful-
crumed at one end and situated in the rear
of the type bars and codperative with one of.
said first mentioned sub-levers by a variable
contact therewith, said second series of sub-
levers likewise being of uniform size, - . -

93..In a front strike typewriting machine,
the combination of a series of type bafs piv-
oted in an arc to swing upwardly and rear-

wardly to the printing point and mounted-

for case shifting movement; finger keys;
and intermediate actuating connections be-
tween said finger keys and type. bars, said
connections comprising a series.of sub-levers
of the first order situated in the rear of the

‘type bars and arranged in downwardly and

outwardly radiating- planes and having
their upper ends arranged in an arc which,
corresponds substantially to the are in which
the type bars are pivoted, said sub-levers
being -of a uniform size, substantially hori-
zontally disposed links extending from the
upper ends of said sub-levers to the type
bars, a second series of radially arranged

sub-levers each fulernmed at one end and

situated in ‘the rear of the type bars and co-
operative with one of said first mentioned
sub-levers by a variable contact therewith,
said sub-levers of the second series likewise
being of uniform size, the pivotal centers of
the sub-levers of both series being arranged
in an are, and links intermediate the finger
keys and the sub-levers of the second, series.

24, In a front strike Lypewriting machine,
the combinntion of o series of type bars
pivoted in an are to swing.upwnrgly and
rearwardly to the printing point; key le-
vers; nnd intermedinte actunting connections
between said type bars and key levers, said
connections comprising two serics-of coip-
erntive sub-levers having o variable contact
between them, said sub-levers being .ar-
ranged in the rear-of the type bars, a thivd
series of sub-levers which' are angular in.
forni, operative counections between the key
levers nnd angulir sub-levers and between

v

7

.one .of the series of first mentioned sub-

levers and type bars. .. . :

95, In a front strike typewriting machine,
the -combination of & series of type bars
pivoted in an arc-to swing upwargly and
vearwardly ‘to the printing point; key le-
vers; and Intermediate actuating connections

‘between said type bars and key levers; said

connections comprising two series of codp-

-erative sub-levers having a variable contact
between . them, said sub-levers being ar-

ranged in the rear of the type bars, a third
series of sub-levers which are angular in
form, links intermediate the key levers and
angulir sub-levers, links between the angu-
lar sub-levers and one of the first mentioned
series of sub-levers, and links between' the
other series of first mentioned sub-levers
and the type bars. '

- 26, In a front strike typewriting machine,

the combination of a series of type bars
pivoted in an arc to swing upwardly and
rearwardly to the printing point, a series
of finger keys, and intermec{iute actuating
connections between the finger keys and tgpe
bars, said connections for each type bar
comprising two sub-levers arranged edge to
edge and having a rocking’ action one on
the other, the construction ‘and "arrange-
ment of the parts being such that a uni-
form levernge is afforded throughout the

" system and such that the type bars are
gradually accelerated in themr swingig

movement from normal to printing position.
97, In a typewriting mychine, the combi-
nation of a series of pixoted type bars; a

sevies of finger keys; and intermediate ac-

tuating connections between thé finger keys
and type bars for swinging the type bars
on their pivots to the.printing position, said
connections comprising, iwo series of sub-
levers radinlly avrranged in upright ares, the
levers of one series working edge to edge
with the levers of the other series.

Signed at the borough of Manhattan, city
of New York, in the county of New York
and State of New York this 12th day ot

July A, D, 1111,
JACODB TFELBET.
Witnesses:
1. ML Wernns,
Crsunrs 10, Sy
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Coples of this patent may be obtained for five cents each, by nddressihg the “ Commissioner of Patents.
Wushington, D, C.”
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