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To all 1whome it ey concer:

Be it known that I, GroreeE B. Wesn, a
citizen of the United States, and a resident of
Westtield, in the county of Union and State

5 of New Jersey, have invented certain new and
useful Improvements in Type-Writing Ma-
chines, of which the following is a %pemﬁm-
tlon.

Thisinvention relates primarily to the type-

10 actions of front-strike writing-machines: and
its main objects are to assemble a large num-
ber of rearwardly-striking type- bars com-
pactly below the printing-point with wide
bearings or hangers, so that they may be

15 gulded accurately to the printing-point; to
improve the arrangement and construction ot
the connections between the keys and the
type-bars; to provide improved means for ad-
justing the key-levers; toimprove the mount-
Ing ot the key-levers; to provide for the con-
venient detachment ot the links-employed in
the type-actions; to provide improved spring
mechanism tor returning the key-levers and
type-bars, and to render the touch of the keys
more agreeable and to insure the prompt re-
bound ot the types from the paper, so as to
avold blurring of the 1mpressions.

Other objects will hereinafter appear.

My invention consists in certain combina-
tions of devices, features of construction, and
arrangements of parts, all as will be herein-
after fully set forth, and particularly pointed
out 1n the coneluding claims.

Intheaccompanying drawings, Figure 1isa
central vertical section taken longitudinally of
a front-strike writing-machine constructed in-
accorcdance with my improvements, the parts
being shown in normal position. Fig. 2 is a
frontsectional elevation of the machine, taken
just forwardly of the system of type-bar con-
nections.
the key-lever system. Fig. 4 shows the po-
sition of a type-action when the key is ar-
rested and just before the impression is made.
45 Fig. 5 1s a perspective view of a fragment of

a key-lever-returning spring mechanism.
Fig. 6 1s a detailled edge view of one of the
connecting-links.

In the several views portions are omitted

5o or broken away todisclose the invention more
clearly, and similar parts are designated by
simliar numerals of reference.

The tframework of the machine comprises
a base 1, upon which are erected corner-posts

25
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40

- of keys 5
and four upper banks 6 for capital letters and

g, 3 1s a diagrammatic plan of

2, supporting atop plate 3, which i1s provided
with an opening 4 for the passage of the
types. The machine 1s of the full-keyboard
type and 1s provided with four lower banks
for lower-case letters and fgoures

The keysare carried upon
of rearwardly-extending
levers, which are tulerumed at their rear ends
and arranged 1n two tiers, those in the lower
tier bearing the forward keys 5 and being
designated as 7 and those in the upper tier
bearing the rear keys 6 and being designated
as 8. The lower key-levers T project rear-
wardly beyond the ends of the upper key-
levers 8 and are fulerumed upon two trans-
verse rods 9, arranged one above the other,

while the key-levers 8 are fulerumed upon

other characters.
the forward ends

two similarly-arranged rods 10. Theseveral

rocs are mounted upon an inclined plate or
bar 11, which extends across the base and 1is
secured at cach end to the side walls thereof
by screws 12, said plate being provided with
four forwardly and downwardly projecting
longitudinal bearings or ridges 13, which are
vertically slotted at 14 for receiving the rear
ends of the key-levers and are also provided
with horizontal grooves 15 for receivinge the
fulerum-rods 9 and 10. The latter, it will be
seen, are arranged in forwardly-ascending se-
ries, the lower and rearmost rod 9 bearing
the key-levers for the two torward banks of
keys, the next rod serving for the next two
banks of keys, and so on. The fulerum end
of each lever i1s cleft at 16, so as to enable the
lever to be sprung upon the rod, a notch 17
being formed in the cleft portion of the lever
tfor engaging the lower side of the rod.

The type-bars are pivotally supported be-
low the platen 18 by means of separate hano-
ers fastencd upon a downwardly and rear-
wardly ielined segment 19, the latter being
secured at 1ts ends to the under side of the top
plate 3. Thetype-bars strike upon the platen
at a point a little below the level of the platen-
axis. L'he purposeof arranging the type-bar
pivots 1n a rearwardly-inclined arc is to en-
able the type-bars at the sides of the system
to drop more tr eely back to normal positions
atter actuation than is the case where the ty pe-
bars are ptvoted in an arc lying in a vertical
plane, as usual heretofore. In other words,
the fact that the pivots of the type-bars are
nounted 1n a rearwardly-extending inclined
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plane results in the pivots extending back of |

the front face of the platen or in the rear of
a vertical plane that extendsthrough the point
of impact of the types on the platen, so that
the type-bars do not extend vertically over
their pivots when they (the type-bars) are in

the printing positions and the force of gravity

therefore enhances the rapid retrograde move-
ment of each type-bar from the printing po-
sition. | |

The type-bars are disposed side by side In
four rows or sets, their types accordingly
lying in four curved rows in the type-basket

20. The type-bars in the forward set are
designated as 21, those in the next set as 22,

those in the next as 23, and those in the rear.

set as 24. The bars 21 are pivoted on forked
hangers 25, which are attached to a beveled

face 26, formed upon the front edge of the
These type-bars are somewhat

segment 19.
longer than those in the other sets, and their
pivots are more remote from the printing-

ers 27, attached upon the same segmental face

26. the pivotal points of these hangers being

above the pivots of the type-bars 21 or be-
tween the latter and the platen, so that the
types upon the forward ends of the type-bars
91 and 22 may lie in alternating or staggering
arrangement. The type-bars 23 are pivoted
upon hangers 28, secured upon the upper
curved surface of the segment and are of about
the same length as the type-bars 22, but are
pivoted in rear thereof, so as to secure clear-
ance at their type ends. The type-bars 24 are
mounted upon hangers 29, fastened upon the
same upper surface of the segment and are
pivoted in rear of the type-bars 23. It will
be seen that by pivoting the type-bars in four
sets in the described manner a clearance 1s af-
forded not only at the type ends of the bars,
but also at the hub ends thereof, thus ena-
bling wide hangers or long pivots to be used,
so as to permit free vibration of the type-bars
to the printing-point without liability of lat-
eral play. It will be understood that by giv-
ing the hangers an overlapping arrangement

the desired length of pivots may be secured.

The forward hangers 25 and 27 may be at-
tached by screws 30, passing through the

bases of the hangers and tapped into the seg-

ment, while the rear hangers 28 and 29 may
be attached by screws 31, passing through the
seement from the front and tapped into the
bases of the hangers. Thus the heads of all
of the screws are at the front of the segment,
making it convenient to attach or adjust the
hangers. The shanks of the forward set ot

type-bars 21 are curved downwardly near
their hub ends, so as to enable them to clear
the upper ends of the hangers 27, while the
sets of type-bars 23 and 24 are arched at their
rear portions, so as to clear the hangers 25
and 27. as well as the connections which are
attached to the type-bars 21 and 22. |

The type-bars 22 are pivoted in hang-

799,121

One set of connections extends from the
forward sets of type-bars 21 and 22 to the

lower tier of key-levers 7, and another set of
connections extends from the rear sets of
type-bars 23 and 24 to the upper tier of key-
levers 8. Said connections include a system
ot converging or radially-arranged bell-cranks
mounted in slots 32,cut upon the rear or lower
edge of the segment,and pivoted uponacnrved
rod 33, seated ina groove 34, cut 1n the upper
face of said segment. These bell-cranks are
linked to thetype-bars and are also connected
at their lower ends, by means of forwardly-
extending links, to a system ot bell-cranks
working in vertical planes and linked to the
key-levers. |
The connections for the forward sets of.
type-bars 21 and 22 include a set of thrust-
links 85. which are attached to the type-bars
forwardly of their pivots and extend to the
forwardly-projecting arms 36 of a set of ra-
dial bell-cranks pivoted upon the rod 33 and
having downwardly-extending arms 37, the
latter being connected by short forwardly-
extending links 38 to the upwardly-directed

75

30

Qo

arms 39 of a set of bell-cranks working 1n -

vertical planes and having forwardly-directed
arms 40, which are connected by pull-links41
to the lower set of key-levers 7. The rear
sets of type-bars 23 and 24 are connected by
pull-links 42 to upwardly-extending arms 43
of a set of radially-disposed bell-cranks piv-
oted upon the curved rod 33 and having down-
wardly-directed arms 44, which are connected
by long forwardly-extending links 45, over-
lying the short links 88, to the upwardly-di-
rected arms 46 of another set of vertically-ar-
ranged bell-cranks whose forwardly-extend-
ing arms 47 are connected by links 48 to the
upper key-levers 8. 1t will be seen that the
thrust-links 85 occupy positions in front of
the segment 19 and that the pull-links 42
overlie said segment; also, that the type-oper-

‘ating arms 36 of one set of radial bell-cranks

extend forwardly from the curved fulerum-
rod 33, while the corresponding arms 43 of
the other set extend upwardly from said ful-
crum-rod. It will further be understood that
the bell-cranks .36 and 43 alternate, thereby

‘giving ample clearance for the links 35, as
well as for the links 42, and it will also be

seen that the arms 87 are longer than the arms
44, whereby clearance isafforded for the joints

at the rear ends of the links 38 and 45. The
links 35 and 42 extend in radial directions or

lie in planes which are radial to the printing-

center, in accordance ‘with the directions of
their respective bell-cranks and type-bars.
The forward vertical bell-cranks 46, which
are of substantially uniform length, are
mounted in groups at different elevations or

95
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in ascending series upon horizontal fulerum-

rods 49, the latter being mounted in horizon-
tal ledges or long bearings 50, which are
formed upon the front face of a segment 51
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and are provided with vertical slots 52 for

receiving the hub portions of the bell-cranks,

there being one ledge for each group of the

latter. The ledge-bearings 50 are arranged
stepwise, beginning at the middle lower por-
tion of the segment with a long ledge, so as
to accommodate a large group of bell-cranks,
and thence ascending at either side, each ledge
being shorter than the one below it and ac-
commodating tewer bell-cranks. By this ar-
rangement the upper ends of all of the bell-
cranks are brought substantially to a level
with the pivotal ends of their associated ra-
dial arms 44, tfrom which the links 45 extend
in substantially ‘horizontal directions. The
scoment 51 1s secured at its ends by screws
52 to arms 53, depending from the under side
of the top plate.

The rear set ot vertical bell-cranks 39 are
pivoted 1n groups upon horizontal rods 54,
mounted in slotted ledges or bearings 33,
formed stepwise upon the rear face of the
seoment 51. The vertical arms of the bell-
cranks 46 are arranged forwardly, and those
of the bell-cranks 39 are arranged in rear
of the segment 51, the horizontal arms 40 of
the cranks 39 extending forwardly beneath
sald segment. The segment 1s given an up-
ward and forward inclination, whereby the
bell-cranks 39 and 46 are g1ven a substantially
uniform separation horizontally from their
associated radiating type-actuating arms 37
and 44, so that the horizontal links of each
set 38 and 45 may be ot substantially uniform
length. The key-lever links 41 and 48 may
be made of graduated lengths to compensate
for the graduated heights at which their at-
tached bell-crank arms 40 and 47 are disposed.
The links 48 are shorter than the links 41,
and the latter pass between the key-levers 8.

Kach link 1n the several sets is provided at
each of its ends with a yielding keeper 56,
as clearly shown in Fig. 6, one end of each
keeper being riveted to the body of the link
at 57 and the other end whereot i1s perforated

and fits over a laterally-projecting stud 58,

50

55

60

provided upon the tip of thelink. The keeper
may be sprung away from said stud 58, so as
to enable the attachment or detachment of the
link.

The lower end of each ot the vertical links
41 and 48 1s connected to 1ts key-lever by
means of a short arm 59, which 1s firmly se-
cured to the lever by a single rivet 60 and 1s
provided with a squared or parallel-sided hub
portion 61, which may be caught by a suit-
able wrench and foreed to turn slightly upon
the rivet 60, thereby elevating or depressinge
the arm 59, and hence adjusting the vertical
distance between the key-lever and its asso-
ciated bell-crank arm 40 or 47. Thus any
irregularities in the helght of the key-levers

may be corrected without disconnectine the |
'l‘} b

parts. The arm 59 lies flat against the side

placement by the plate 71.

3

being curved downwardly at 62, so as to clear
the lower end of the link, which stands there-
over.

A set of flat returning-springs 63 1s pro-
vided for the upper key-levers and a set 64
for the lower key-levers, all of the springs
having at their forward ends pivoted up-
wardly-extending links 65, which are forked
at 66 to engage notches 67, tormed in the key-
levers.. At their rear ends the springs fit in
horizontal grooves or seats 68, formed 1n
transverse bars 69 and 70, the former resting
upon the latter and the two being secured to-
oether by screws 70, Vertical plates 71 and
72 are secured upon the rear and front edges,
respectively, of said bars by screws 73. The
tfront plate 72 1s provided with two rows of
square bearing-holes or seats 74, which reg-
ister with the grooves 68, the ends of the
springs being inserted in the said holes and
lying within the grooves and curving up-
wardly atthelr rear ends, as indicated at Fig.
1, and being prevented from rearward dis-
The tension of the
springs may be adjusted by means of screws
75, which are threaded into lugs 76, project-
ing inwardly from the opposite walls of the
base, and which bear up against lugs 77, pro-
jecting forwardly from the opposite ends of
the bar 69, this being swiveled by shoulder-
serews 78 between said walls, so that by turn-
ing the screws 75 the entire housing tor the
springs may be tipped so as either to In-
crease or decrease the tension of all of the
SPringes. .

Just forwardly of the springsis arranged a
transverse untversal bar 79, which underlhes
the lower key-levers 7 and 1s hung, by means
of links 80,upon forwardly-extending arms 81
of a dog-rocker 82, which 1s pivotec at 83 and
carries both a feeding-doo 84 and a detent-
dog 85, said dogs codperating with the usual
rack 86 for effecting the letter-feedine move-
ments of the platen-carriage. Kach of the
levers 8 in the upper tier 1s provided with a
tfoot 87, which passes between the levers 7
and 1s adapted to bear upon the universal bar
79, as well as to engage 1ts assoclated spring-
link 65.

Overlying the forward portions of the up-
per key-levers 8 1s a pad 88, against which
the levers are normally pressed by the springs
63, while the lower key-levers 7 are pressed
by the springs 64 against a similar pad 89, ar-
ranged just In rear of the tourth bank of keys,
but sufliciently below the key-levers in the
fifth bank to clear the latter. Kach of the
pads 1s supported by a transverse plate 90,
having downwardly-directed guiding-fingers
91 for the key-levers.

In the body of each key-lever is formed an
irrecular open slot, which begins just in rear
of the guide-comb 91 and extends first up-
wardly at 92, then rearwardly at 93, then

65 of the lever and projects rearwardly, the lever | diagonally upward at 94, and then horizon-
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ently of the other.

tally rearwardly at .95 for a considerable dis-
tance, thus dividing the lever into two por-
tions, whereof one may be moved independ-
The upper portion 95 of
the slot is arched, thus forming a thin and

easily-sprung connection 96 between the key-

~ -bearing portion and the main portion of the

10

20

30

35

40

lever, so that the key if struck a sharp blow

‘may yield independently of both the main

key-leverand connected type-bar. Thisyield-

ing movement is limited by the width of the.

slot—that is, the key end of the lever may be

sprung until the edges of the portion 93 of

the slot touch, whereupon both the key por-
tion and the main portion of the lever travel
together for the remainder of the key-stroke.
Owing to the resistance of the portion 96 to

flexure, there exists during the key-stroke a
tendency upon the part of the main portion

of the lever to resume its normal condition
with reference to the key portion, thereby
tending to accelerate the speed of the type-

“bar or cause the latter to move proportion-

ately faster than the key.

Beneath each of the upper and lower sets
of key-leversisarranged a transverse padded

stop 97, and the keys are provided with stop-
lugs 98 just over said pads. As will be seen
at Fig. 4, the key is arrested by its stop 97

before the printing stroke of the type-bar is

quite completed, so that the pressure of the

finger is taken by said stop, while the mo-

mentum of the type-bar and connected parts

is sufficient to enable the printing stroke to

be completed and the type impressions made.
During this final portion of the type-bar
stroke the slot or gap in the key-lever opens
a trifle wider than normal, the connecting
portion 96 being caused to yield slightly
downward. The immediate reaction of said

- portion 96 tends to restore or lift the main

- portion of the lever to its normal relationship

to the key portion, and hence todraw the type- |

bar away from the platen, although the finger
may still be held down on the key. Thus the
type is immediately swung away from the
platen to the position shown at Fig. 4, and

~ hence cannot make a double or blurred 1m-

gy |
O

pression upon the paper. | -

Upon the forward end of the main portion
of each lever is secured by rivets 99 a pair of
keeper-plates 100, which fork the key-bearing
portion of the lever, so as to prevent lateral

- displacement thereof.

55

6o

ated type-bar up to the platen.
rear keys be struck, the t_:ype-bar movement

In operationif a key bestruck withmoderate
force the two parts of the key-lever move
as if made in one piece, but if struck sharply
the effects above described are produced. In
case any key in the four front banks is struck

its lever pulls down the link 41, thus vibrat-

ing the vertical bell-crank 39 40 and through
the link 38 swinging the radial bell-crank 87 36,
which through the link 35 thrusts its associ-

If one of the

A - %99,121

| is effected through the key-lever 8, link 48,

bell-crank 46 47, link 45, bell-crank 44 43,
and linkk 42. In either case the universal
bar 79 is forced down and by means of the

hooks 80 vibrates the dog-rocker 82, so that 70

upon the relief of the key from pressure and

. the return of the type-bar to normal position

the carriage is fed a letter-space.
By dividing the lever into two portions and

making one partially independent of the other 73

it becomes possible for the key to be pressed

downward somewhat in advance of the move-

ment of the type-bar and to complete its
stroke before the type-bar has reached the
printing-point.
onsiderably in advance of the type-bar, tne
inger is given time to come to rest and begin
its upward stroke just before the type strikes.
The stop is preferably timed to arrest the key

when about two-thirds or more of the print- 33

ing stroke of the type-bar has been made, so
that while the finger is recovering from the
stroke the type-bar may continue toward the
printing - point aided by the reaction of. the

elastic portion 96 of the lever, thus effectually 9o
avoiding a double stroke or blurred impres-

sion, due as usual to a continued pressure
upon the key, owing to the difficulty experi-
enced by most operators in striking a staccato

blow. Thus it will be seen that I have pro- g5

vided an elastic metal key-lever requiring &
minimum amount of lateral space and on ac-
count of its licht weight offering practically
no resistance to the finger-touch. By reason

of the elasticity the key-stroke is cushioned 100
at the beginning thereof, the key yielding at

first in advance of the movement of its associ-
ated type-bar and connections, thus tending
to even the force of impact between the fin-

ger and key throughout the downward stroke. 103

The key-stroke is also cushioned at its com-
pletion by means of the padded stop 97.

The plates 100 may be made in the form of -

a yoke closing down over the key-bearing

portion, thus preventing the latter not only 110

from twisting, but also from becoming acei-
dentally bent upward, so as to cause undue
caping of the irregular slot.

It will be observed that the levers in each -
tier carry a plurality of banks of keys and 115

are fulcrumed at their rear ends upon a plu-
rality of transverse rods; that one tier 1s ar-
ranged over the other; that one of the rods
10 is arranced rearwardly of and below the

other and that the same is true of the rods 9; 120

that the levers 7, which carry keys at the
front ot the keyboard, project rearwardly be-

vond the rear ends of the upper levers8; that

the levers which carry forward keys in each

‘tier are fulerumed in rear of levers in the 125
same tier which carry rear keys and that so

long as this arrangement is observed 1t 18 not

essential in all forms of my invention that
{ the said rods be arranged one below the other;
| that the levers bearing the front bank ot keys 130

If the key reaches its stop 8o . '
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are the longest and are fulcrumed upon the
rearmost rod, while the shortest levers bear
keyvsin the rearmost bank of the keyboard and
are fulerumed upon the foremost rod; that the
keyboard comprises eight banksof keys; that
the levers 81n the upper tier comprise two sets,
oneset carrving the rearmost bank of keys and
being fulcrumed upon the uppermost or for-
ward rod 10 and the other set carrying the
next two forward banks of keys and being
fulerumed upon the rear rod 10; that the
levers in the lower tier 7 likewise comprise
two sets, one set carrying the two lowest
banks ot keys and being tulcrumed upon the
lowermost or rear rod 9 and the other set
carrying the next two banks of keys and be-
1ng tulcmmed upon the next rod 9; that the
rods 9 and 10 taken together form an up-
wardly and forwardly ascending series hav-
ing suitable horizontal bearings upon an in-
clined frame 11, sald bearings being slotted
vertically at 14 for receiving the rear ends of
levers and also being slotted horizontally to
receive sald fulerum-rods; that the levers 1n
each tier diverge upwardly or downwardly
according to the positions of their respective
fulerum-rods and are detachably engaged to
the latter bv means of notched slots extend-
ing longitudinally of the levers. It will also
be seen that the pivots of the rearwardly-
styilking type-bars are arranged In an arc
which inclines rear wardly and downwardly;
that the printing-center is preterably lower

than the level of the platen-axis: that the seg-

ment 19 is arranged beneath the platen and s |

inclined rearwardly and downwardly; that
two sets of type-bar hangers are-attached to
the forward or lower side of the segment and
two sets of hangers are attached to the rear
or upper side thereof and that the type ends
of said tyvpe-bars have accordingly a stagger-

ing arrangement or extend In curved rows
across the machine:; that connections are at-

tached to the several type-bars betwecen the
pivots and types of the latter; that four sets
of rearwardly-striking and radially-: umnﬂ'e{
type-bars lie side by side forwardly of and
below the platen, the type-bars 1n three of
the sets 29, 23, .«md 24 being of substantially
the same Iength and piv oted in three rows

and the type-bars In the fourth set 21 being
nivoted at a greater distance from the print-
ing-center and terminating at their type ends
forwardly of the other type-bars and the sev-
eral sets of type-bars having an alternating
or staggering arrangement, so as to secure
clearance for both the types and the pivots,
as well as for the connections; that key con-
nections are attached to the type-bars 22 for-

wardly of their pivotsand extend downwardly
therefrom, and that the type- bars are

pivoted in rear of the type-bars 22 and arch
forwardly over the latter, so as to clear said

connections when the latter are operated to
swing the type-bars 22 to the printing-point.

It will further be seen that pull-links 42 are
connected to some of the type-bars and ar-
ranged upon one side of the system of type-bar
pivots,and thrust-links 35 are connected to the
other type-bars and arranged upon the other
side of said system of pivots,said pull-links and
thrust-links having an alternating arrange-
ment,one type-bar,forinstance,being connect-
ed toa pull-link, the next type-barin thesystem
being connected to a thrust-link, the next to a
pull-link, and so on, and that one set of key
connections 35 1s arranged upon one side of
the segment 19 and the other set of key con-
nections 42 is arranged upon the other side of
saicd seoment. It will also be noted that the
type-bars are connected to a system of radi-
ally arranged or converging bell-cranks or
levers 36 37 and 43 44, the former being di-
rectly connected by thrust-links to their type-
bars and the latter being directly connected
by pull-links to their type-bars and the bell-
cranks or levers in one set alternating with
the bell-cranks or leversin the other set; that
so long as these levers have a radial or con-
vergine arraneement corresponding with the
radial arrangement of the type-bars it 1s not
essential that each lever be made up of arms
arranged at an angle to each other; that all of
sald radial bell-cranks or levers are pivoted
upon a common fulerum-rod 33 and are ar-
ranged below the type-bar pivots:; that the le-
vers 43 44 arearranged in rear of the type-bars
and the bell-cranks 36 37 are arranged below
the type-bars and that the arms 36 extend tor-
wardly and the arms 43 upwardly from the
pivot-rod 33. It willalsobe perceived thatone
tier of key-bearing levers overlies the other,
the levers in the upper tier 8 being counected
to the forward type-bars 21 and 22 and those
in the lower tier 7 being connected to the rear
type-bars 23 and 24; that said levers extend
rearwardly bencath a system of bell-cranks
working in vertical planes and mounted upon
the frame 51 and connected to the radial bell-
cranks or levers mounted upon the segment
19 by two sets of links 38 and 45; that said
vertical bell-cranks are mounted in ascending
series in accordance with the clevation of
their connected radial bell-cranks or levers,
the key-lever links 41 and 48 being accord-
ingly of eraduated lengths; that the vertical
bell -C1% anks 46 47 are mounted forwardly of
the vertical bell-cranks 39 40, the latter being
also arranged at lower levels than the former
and being connected to the lower tier of key-
levers and all of said vertical bell-cranks be-
ing pivoted upon a downwardly and rear-
wardly inelined frame 51, arranged forwardly
of the seement 19; that the arms 40 of the
rear or lower set of vertical bell-cranks ex-
tend forwardly beneath the lower edge of
sald frame 51; that said frame or support has
formed upon its front and rear faces bearimgs
50 and 55, havinge a stepwise arrangement,

and that the vertical bell-cranks are pivoted
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in groups upon said bearings 50 and 55, a | | bar is aided by the resiliency of the yielding

large number of bell-cranks bemg grouped in
a tr ansverse line at the middle lower portion
of each of the back and front sides of the
frame. and the remainder of the bell-cranks

transverse lines at successively higher eleva-
tions at the sides of the system. Tt will fur-
ther be seen that 1 have combined a series of
type-operating arms, a series of levers, and a
series of links connecting said arms to said
levers, each of said links having upon each of
1ts ends a yvielding Leeper 56, one end where-
of is perforated and fits over a laterally-pro-
jecting stud 58, provided upon the tip of the
link., whereby the latter 1s detachably pivoted
associated arm and lever:
that the levers 7 and 8 are provided with
short arms 59, whereby said levers are con-
nected to a series of type-operating arms, each
of said arms 59 being firmly secured by a sin-
ole rivet upon the body of its lever and being
also provided with a parallel-sided portion 61,

which is adapted to be engaged by a suitable
tool, whereby said short arm may be forced
to turn upon its rivet, thereby causing a rel-

ative adjustment between its associated lever
‘and type-operating arm, and that the links 41
and 48 are directly attached to said short.

arms 59. It will also be observed that the set
of springs 64 1s arranged above the set 63 and
that the springs in both sets extend longitu-

dinally of the Ley-levers 7 and 8 and are fixed
upon a single supporting device which ex-
tends transversel v of the machine and are also

detachably connected by forked thrust-links
65 to the key-levers; that each of the trans-

verse bars 69 and 70 1s provided with seats
for the springs; that the plate 71 prevents
rearward displacement of the springs, the lat-
ter abutting against said plate at their rear

ends, and that bv means of the screw T5H the

SprmO‘-support inay be rocked upon its bear-
Ings, so as to adjust the tension of the springs.
It will further be observed that the key-car-

rying portion of each lever 7 and & is capable

of bodib movement independently of the re-

~maining portion, sald portions being joined

5o

by an mteo'ral vielding or flexible neck 96:
that one portion of the lever bears the hey
and that the other portion 1s connected to the

“type-bar; that the elastic construction 96 1s lo-

~ cated between the ends of the key-lever, where-

55
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by the forward or key portion 1s enabled to
vield relatively to the rear or type-bar-oper-
atino portion:; that the relatively yielding
movement of sald portions is limited to the
width of the slot or gap 1n the lever; that
upon said gap being closed at the depression
of the key the two portions of the lever move
together as one piece, so as to cause the type-
bhar to swing to the printing-point; that the

stop 97 1s provided for the key-bearing por-
that upon the arrest of the

tion of the lever:

65 key by said stop the movement of the type-

connection 96 between the two lever portions:

ing strokes of the type-bars ::md before the
latter strike the platen: that the universal-
bar and carriage-escapement devices are op-
erated by the portions of the levers 7 and 8
which are connected to the type-bars:; that
the adjacent ends of the lever-sections over-
lap and lie edge to edge and are connected by a

- yoke 100, fixed upon the lower section and em-

bracing the upper section; that the finger-key
portion of the lever may move independentiy

‘of the other portion when the key 1s struck
sharply, so as to relieve the force of the blow

upon the finger, while at the same time the

lever as a whole may vibrate upon 1ts rear

fulerum to cause the type-bar to swing to-
ward the platen, and that the irregular slot

1n the forward portion of the key-lever is in

It
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the direction of the length of the lever
will also be seen that I have provided a

ble”’
hangers to Which the type-bars or levers are
pivoted are applied alternately to opposite
faces of the segment or segmental support and
are so arranged that they have an overlap-

writing - machine wherein the various

that the keys are arrested during the print-
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ping and staggered arrangement fore and aft

of the machine.

My improvements may also be applied to

under -strike and top-strike machines, and
many variations may bhe made within the
scope of the invention.
provements may be used without others.

What I claim as new, and desire to secure
by Letters Patent, 1s— S

1. Ina type-writing machine, the combina-
tion with a platen and a system of type-bars,
of a system of key-levers arranged 1n two
tiers, one arranged over the other, and the

levers in each tier carrying a plurality of

Portions of the im-
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banks of keys, a plurality of transverse ful-

crum-rods for the upper tier, and a plurality
of transverse fulerum-rods for the lower tier,
the several
rear ends

upon said rods.

9. Ina type-writing machine, the combina- -

tion with a platen and a system of type-bars,
of a system of key-levers arranged in two
tiers, one arranged over the other, and the
levers 1n each tier carrying a plurality of
banks of keys, a set of transverse fulcrum-

levers being fualerumed at their

11O

TT§

rods for the upper tier of levers, one of sald

rods being arranged rearwardly of the other
and the levers whose keys are in the rear
bank or banks being fulerumed upon the for-

120

ward rod and the levers whose keys are in
the next forward bank or banks being ful-

crumed upon the rear rod, and a second set
of transverse fulerum-rods for the lower tiers

of levers, one of the rods in sald second set

being arranged rearwardly of the other and
the levers whose keys are in the front bank
or banks of the keyboard being fulerumed
upon the rear rod and the levers whose keys
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are 1n the next rear bank or banks being tul-
crumed upon the forward rod of said second
set. |

3. Ina type-writing machine, the combina-
tion with a platen and a system of type-bars,
of a system of key-levers arranged in two
tiers, one above the other, the levers in each
tier carryving a plurality 01? banks of keys at
their forward ends, the levers in the upper

and the leversinthe lower tier carryinge keys
at the front of the keyboard and also pro-
jecting rearwardly bevond the rear ends of
upper levers, a set of transverse fulcrum-rods
tor the upper levers, and a set of transverse
fulerum-rods tfor the lower levers, said rods
taken together being arranged in forwardly
and upwmdly ascending series, and the]evels
of each tier which carry the forward keys be-
ing fulerumedin rear of the levers inthesame
tier which carry the rear keys.

4. Inatype-writing machine, the combina-
tion with a platen and a system of type-bars,
of a plurality of sets of levers carryinge banks
of keys and fulerumed at their rear ends upon
a forwardly and upwardly ascending series
of transverse tulerum-rods, the lovers bear-
ine the front bank of keys bemg the longest
and being fulerumed upon the rearmost rod.
and the shor test set of levers bearine keys in
the rearmost bank and being fuler amed upon
the foremost rod.

5. In atype-writine machine, the combina-
tion with a platen and a system of type-bars,
of eight banks of keys, a system of levers car-
ryving sald keys, four transverse fulerum-rods
upon which the levers bear at their rear ends,
sald levers being arranged in two tiers one
over the other, the levers in the upper tier
comprising two sets, one set carrying the two
rearmost banks of keys and being tulerumed
upon the uppermost rod, and the other set car-
rying the next two forward banks of keys and
veing tulerumed upon the next rod, and the
levers in the lower tier likewise comprising
two sets, one set carrying the two lowest banks
of keys and being fulerumed upon the lower-
most rod, and the other set carrying the next
two banks of keys and being fulerumed upon
the next rod, sald rods being arranged in for-
wardly and upwardly ascending series, and
the several sets of levers being of correspond-
Ing lengths.,

6. In atype-writing machine, the combina-
tion with a platen and a svstem of type-bars,
of asystem of key-bearinglevers, anupwardly
and forwardly ascending series of fulerum-
rods for the rear ends of said levers, and an
inclined frame having bearings for said ful-

crum-rods, said bearings being slotted verti- |

call\ for recerving the rear ends of the levers.

. Inatype-writing machine, the combina-
th[l with a platen aml a system of type-bars,
ot asystem ot key-bearing levers, an upwardly

and tforwardly a,s;c,endmg series of tulerum-

tier carrying keys at the rear of the keyboard

*

!

levers

Y 4

rods tor the rear ends of said levers, and an
inclined frame having bearings for said ful-

crum-rods, said bearings bemg slotted verti-

cally for receiving the rear ends of the levers,
and also having horizontal slots 1n whlch sald
fulerum-rods are seated.

3. Ina type-writing machine, the combina-
tion with a platen and a system of type-bars,
of asystem of key-leversarranged in two tiers,
the levers in each tier carrying a plurality of
banks of keys, a set of transverse fulecrum-
rods for the upper blel of levers, one of said
rods being arranged rearwardly U‘r the other
and the levers in said tier which have keys in
thie rear bank or banks being fulerumed upon
the forward rod, and the levers in said tier
which have keys in the forward banlk or banks
being tulerumed upon the rear rod, and a sec-
ond set of transverse fulerum-rods for the
lower tier of levers, one of the last-mentioned
rods being arranged rearwardly of the other,
and the levers in the lower tier which have
keys in the front bank or banks at the key-
board being fulecrumed upon the rearmost rod,
and the levers in said lower tier which have
keys in the next rear bank or banks of keys
being fulcrumed upon the other rod of the sec-
ond set, an inclined frame having bearings for
the several fulerum-rods, said bear] nes bemu
slotted vertically for receiving the rear ends
of the key- leve , and the latter being detach-
ably mounted u pon the rods.

9. Ina type-writing machine, the combina-
tion with a platen and a system of type-bars,
ot a series of key-levers, as 7, carrying at theu
forward ends a plur aht.j,- of banks of kevs, and
a plarality ot transverse fulerum-rods, as 9,
upon which the rear ends ot said key-levers
are fulerumed, said rods being arranged one
lower than and rearwardly of the other, and
the levers diverging accordingly at their rear
ends and being detachably encgaged to said
rocds by means of notched slots 16 extending
longitudinally of the levers.

10. Inatype-writing machine,the combina-
tion with a platen and asystem of type-bars,
of two tiers of key-levers bearing keys at
their forward ends, and a plurality of trans-
verse fulerum-rods for the rear ends of the
‘1In each tier, the several rods-being ar-
ranged 1n a forwardly and upwardly ascend-
Ing series, and the levers diverging accord-
ingly at their rear ends and detachably en-
gaging sald rods by means of notched slots
extending longitudinally of the levers

11. In a front-strike writing-machine, the
combination with a cylindrical platen, of a se-
ries of rearwardly -strikinge type-bars whose
pivots are an{muenl In an arc wh
rearwardly and dmvnwnd..y.

12. In a front-strike writing-machine, the
combination with a cylindrical platen, of a se-
ries of rearwardly-strikine type-bars whose
pivots are arranged in an arc which inclines
rearwardly and downwardly, the printing-

1¢h 1inclines’
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center being lower thén thelevel of the platen-

ax1s.

13. In a front-strike writing-machine, the
combination with a cylindrical platen, of a
downwardly and rearwardly inclined seg-
ment supported beneathsaid platen, and type-
bars pivotally supported upon said segment
and striking rearwardly against the platen at
a point below the level of the platen-axis.
~14. In a front-strike writing-machine, the
combination with a cylindrical platen, of a
downwardly and rearwardly inclined segment
supported beneath said platen, a system of

radially - arranged hangers attached to said

segment, and type-bars pivoted in said hang-
ers and striking rearwardly against the platen
at a point below the level of the platen-axis.

15. In a front-strike writing-machine, the
combination with a cylindrical platen, of a
seement arranged beneath the platen and 1n-
clining downwardly and rearwardly, two sets

of hangers attached to the forward or lower

side of said segment, two sets of hangers
attached to the rear or upper side of said seg-
ment, forwardly - extending type - bars piv-
oted in the said hangers and striking at a
common printing - center a little below the
level of the platen-axis, the type ends of
said type-bars having a staggering arrange-
ment, and keys connected to said type-bars.

16. In a front-strike writing-machine, the

“combination with a cylindrical platen, of a
segment, arranged beneath the platen and in-

chining downwardly and rearwardly, two sets

of hangers attached to the forward or lower

side of said segment, two sets of hangers at-
tached to the rear or upper side of said seg-
ment, forwardly-extending type-bars pivoted
in the said hangers and striking at a common
printing-center a little below the level of the

platen-axis, the type ends of said type-bars

baving a staggering arrangement, and key
connections attached to the several type-bars
between their pivots. and types.

17. In a front-strike writing-machine, the
combination with a platen, of four sets of
rearwardly-striking radiallyv-arranged type-
bars lying side by side forwardly of and be-

sets of substantially the same length and piv-
oted in three rows, the type-bars in the fourth
set being pivoted at a greater distance from
the printing-center and terminating at their
tyvpe ends forwardly of the other type-bars,
and the several sets of type-bars having an
alternating or staggering arrangement.

18. In a front-strike writing-machine, the
combination with a platen, of a set of rear-

“wardly-striking type-bars, as 22, pivoted at

their rear ends, key connections attached to
sald type-bars forwardly of their pivots and
extending downwardly therefrom, and a set

of key-operated rearwardly -striking type-
bars, as 23, pivoted in rear of the type-bars
22 and arching forwardly over the latter, the |
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| types upon the forward ends of the several
type-bars lying in curved rows and having an

alternating or staggering arrangement. |
19. In a type-writing machine, the combi-

nation of a system of type-bars, a set of pull-

links connected to some of the type-bars and

arranged upon one side of the system of type-
bar pivots, a set of thrust-links connected to
the other type-bars and arranged upon the

other side of said system of pivots, said pull-
links and thrust-links having an alternating
arrangement, and key-levers connected to the
several links. | |

20. In a front-strike writing-machine, the
combination with a platen, of asegment, a for-
wardly-extendingseries of type-barsmounted
thereon, a rearseriesof type-bars also mount-
ed thereon, a set of key connections attached
to the forward type-bars and arranged upon
one side of said segment, and a setof key con-
nections attached to the rear type-bars and
arranced on the other side of said segment.

21. In a front-strike writing-machine, the
combination with a-platen, of a'segment, a for-
ward series of type-bars mounted thereon, a
set, of thrust-links 35 connected to said type-
bars between their pivots and tvpes, a rearse-
ries of type-bars also mounted upon said seg-
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ment, a series of pull-links 42 connected to

said rear type-bars between their pivots and
tvpes, and key-operated levers connected to
the several links. '

99. In a front-strike writing-machine, the
combination with a platen, of a segment, afor-

ward series of type-bars mounted thereon, a
set of thrust-links 35 connected to said type-

95

100

bars between their pivots and types, a rear se-

‘ries of type-bars also mounted upon said seg-

ment, a series of pull-links 42 connected to
said rear type-bars between their pivots and
types, said links 35 being arranged upon one
side of said segment and said links 42 being ar-
ranged upon the other side of said segment,
and key-operated levers connected to the sev-
eral links. - -

93. In a front-strike writing-machine, the
combination with a platen, of-asystem of rear-
wardly-striking radial type-bars, and a system
of radially-arranged key-operated bell-cranks
or levers, some of said bell-cranks or levers
being directly connected by thrust-links to
their type-bars, and others of said bell-cranks

105
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or levers being directly connected by pull-

links to their type-bars, and the bell-cranks
or levers in one set alternating with the bell-
cranks or levers in the other set.

24. In a front-strike writing-machine, the
combination with a platen, of asystem of rear-
wardly-striking radial type-bars and two sets

of radially-arranged key-operated bell-cranks

or levers pivoted upon a common curved ful-
crum-rod and arranged below the type-bar

pivots, the bell-cranks or levers in one set

having arms which are connected by thrust- -

links to their type-bars, and the bell-cranks
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or levers 1n the other set alternating with the

bell-cranks or levers in the first set and hav-
ing differently-directed arms which are con-
nected by pull-links to their type-bars.

20. In a front-strike writing-machine, the
combination with a platen, of asegment, asys-
tem of rearwardly-striking type-bars mounted
upon said segment, and two sets of alternating

key-operated bell-cranks or levers working in

radial slots formed in said segment and pLV-

mounted in said segment, thrust-links con-
necting one set of bell-cranks or levers with
vheir type-bars, and pull-links connecting the
other set of bell-cranks or levers with their
type-bars.

26. In a front-strike writing-machine, the
combination with a platen, of a segment, sets
ot hangers mounted upon one edge or side
thereof, forwardly-extending type-bars pPLV-
oted 1n said hangers, the type ends of the bars
having a staggering arrangement, two sets of
alternating key-operated pivoted bell-cranks
or levers working inradial slots formed in the
opposite edge or side of said segment, thrust-
links extending from one set of bell-cranks or
levers and attached to their type-bars between
the pivots and types of the latter, and pull-
links extending from the other set of bell-
cranksor levers and similarly attached to their
ty pe-bars.

27. In a tront-strike writing-machine, the
combination with a platen, of a plurality of
sets of type-bars, a support upon which said
type-bars are pivotally mounted, a setof links
attached to one set of said type-bars and ar-
ranged upon one side of said support, a set of
key-operated bell-cranks or levers connected
to said links, aset of links attached to another
set of sald type-bars and arranged upon the
other side of said support, and a set of key-
operated bell-cranks orlevers connected to the
last-mentioned links, the several bell-cranksor
levers working in radial or converging planes,
and the bell-cranks or levers in one set alter-
nating with those in the other set.

23. In a front-strike writing-machine, the
comblination with a platen, of a plurality of
sets of rearwardly-striking type-bars, a set of
bell-cranks or levers arranged in rear of said
type-bars and connected to one of the sets of
the latter by pull-links, a set of bell-cranks or

levers arranged below said type-bars and con- |

nected to the other set of bars by thrust-links,
all of said bell-cranksor levers working in con-
verging planes, and all of said links being at-
tached to the type-bars between the pivots and
types of the latter.

29. In a front-strike writing-machine, the
combination with a platen, of a series of rear-
wardly-striking type-bars, and a series of key-
operated bell-cranks or levers working in ra-
dial or converging planes and arranged in rear

bars between the pivots and types of the lat-
ter, cach link working in the plane of its as-
soclated key-operated lever and type-bar.

50. In a front-strike writing-machine, the

- combination with a platen that is adapted to

travel from end to end of the machine and a
series of upwardly and rearwardly striking
type-bars, of a series of bell-cranks or levers
working in radial or converging planes and

carranged below said type-bar pivots and con-
oted upon a common curved fulerum - rod

nected to the type-bars by thrust-links which
are attached to the type-bars between the piv-
ots and types of the latter, and a series of key-
levers which extend fore and aft of the ma-
chine below the platen and are operatively
connected to said bell-cranks.

31. In a front-strike writing-machine, the
combination with a platen, of a downwardly
and rearwardly inclined segment arranged
therebelow, a plurality of sets of type-bars
mounted upon hangers attached to said seg-
ment at the forward side or edge thereof, a
plurality of sets of bell-cranks or levers worlk-
ing In radial slots cut in the rear side or edge
of the segment, sald bell-cranks or levers be-
Ing mounted upon a curved fulerum-rod seat-
ed in a groove formed in said segment, thrust-
links extending downwardly in front of said
segment from one set of type-bars to for-
wardly-extending arms formed upon one set
ot bell-cranks or levers, pull-links extending
rearwardly over said segment from another
set of type-bars to upwardly-extendine arms
tformed upon the other set of bell-eranks or
levers, and keys connected to the several bell-
cranks or levers. |

32. In a front-strike writing-machine, the
combination with a platen, of a plurality of
sets of rearwardly-striking type-bars lying
side by side, the type-bars in one set extend-
ing forwardly of the type-bars in another set,
a system of key-bearing levers arranged in
tiers, corresponding to the sets of type-bars,
one tler overlying another, levers that are

situated and vibrate in radial planes, and op-

L
-t

erative connections between said radial levers
and type-bars and between the radial levers
and the key-levers.

33. In a front-strike writing-machine, the
combination with a platen, of a plurality of
sets of rearwardly-striking type-bars lying
sicle by side, the type-bars in one set extend-
ing forwardly of the type-bars in another set,
a system of key-bearing levers arranged in
tiers, one tier overlying another, the levers in
the lower tier bearing keys arranged in for-
ward banks and the levers in the upper tier
bearing keys arranged in rear banks, connec-
tions extending from the forward type-bars
to the lower tier of key-levers, and connec-
tions extending from the rear type-bars to the
upper tier of key-levers.

34. In a front-strike writing-machine, the

of said type-bars. and connected to the iatter | combination with a platen adapted to travel
65 by pull-links which are attached to the type- | from end to end of tie machine, of a series of
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npwardly and rearwardly striking type-bars,
o series of bell-cranks or levers connected to
said type-bars and working in converging or
radial planes, a series of pivoted bell-cranks
situated in planes that extend fore and aft of
the machine and connected to said radial bell-
cranks or levers and working in vertical
planes, and. a series of key-levers connected
to said vertical bell-cranks.

35. In a front-strike writing-machine, the
combination with a traveling platen, of a se-

ries of upwardly and rearwardly striking |

type-bars, a series of bell-cranks or levers
working in converging or radial planes, links
connecting said type-bars to said radial beli-
eranks or levers, a series of bell-cranks work-
ing in vertical planes, links connecting said
vertical bell-cranks to said radial bell-cranks
or levers, and a series of key-levers that ex-
tend fore and aft of the machine beneath the
vertical bell-crank levers and are connected
to said vertical bell-cranks.

36. In a front-strike writing-machine, the

combination with a platen, of a series of rear-

wardly-striking type-bars, a series of bell-
cranks or levers working in converging or ra-
dial planes and connected to the type-bars, a
series of links extending from said bell-cranks
or levers and connected to a series of bell-
cranks working in vertical planes, and a series
of key-levers extending beneath said vertical
bell -cranks and connected to the latter by
links. |

37. In a front-strike writing-machine, the
combination with a platen, of a series of rear-
wardly-striking type-bars, a series of bell-
cranks or levers working in converging or ra-
dial planes and connected to the type-bars, a
series of links extending from said bell-cranks

or levers and connected to a series of bell-

cranks working in vertical planes, and a series
of key-levers extending beneath said vertical
bell -cranks and connected to the latter by
links, said vertical bell-cranks being mounted

in ascending series, in accordance with the

elevation of theixzcannected radial bell-cranks
or levers, and said key-lever links being ac-
cordingly of graduated lengths. |
38. In a front-strike writing-machine, the
combination with a platen, of a series of type-
bars as 21, 22, a set of radial bell-cranks or
levers having forwardly-extending arms 36
connected by thrust-links 35 to said type-bars,
a set of vertical bell-cranks 39, 40 connected
by links 88 to arms 37 formed upon said ra-
dial bell-cranks or levers, a series of key-le-
vers 7 fulerumed at their rear ends and con-
nected by links 41 to said vertical bell-cranks

39. 40, a series of type-bars, as 23, 24, alter-

nating with the type-bars 21, 22, a series of

radial bell-cranks or levers having upwardly-

extending arms 43, pull-links 42 connecting
the latter to said type-bars 23, 24, a series of
vertical bell-cranks 46, 47 connected by links
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bell-cranks or levers 43, and a series of key-
levers 8 fulerumed at their rear ends and con-
nected by links 48 to said vertical bell-cranks
46, 47. |

39. In a front-strike writing-machine, the
combination with a platen, of a series of type-
bars, as 22, a series of radial or converging
bell -eranks or levers having forwardly-ex-
tending arms 36, thrust-links 35 connecting
said type-bars to said forwardly-extending
arms, a series of vertical bell-cranks 39, 40
connected by links 38 to arms 37 formed upon
said radial bell-cranks or levers, and a series
of key-levers T fulcrumed at their rear ends

‘and connected by links 41 to sald vertical bell-

cranks. |
40. In a front-strike writing-machine, the

eombination with a platen, of a series of type-

bars, as 23, a series of radial or converging
bell -eranks or levers having upwardly - ex-
tending arms 43, pull-links 42 connecting said
type-bars to said upwardly-extending arms, a
series of vertical bell-cranks 486, 47 connected
by links 45 to arms 44 formed upon said radial
bell-cranks or levers, and a series of key-le-
vers 8 fulerumed at their rear ends and con-
nected by links 48 to said vertical sell-cranks.

41. In a front-strike writing-machine, the

combination with a platen, of a series ot type-
bars, as 21, 22, a set of radial or converging
bell-cranks orlevers having forwardly-extend-
ing arms 26 connected by thrust-links 85 to
said type-bars, a set of vertical bell-cranks 39,

40, connected by links 38 to arms 37 formed

upon said radial bell-cranks or levers, a series
of key-levers 7 fulerumed at their rear ends
and connected by links 41 to said vertical bell-
cranks 89, 40, a series of type-bars, as 23, 24,
alternating with the type-bars 21, 22, a series
of radial bell-cranks or levers having up-
wardly -extending arms 43, and alternating

with the said radial bell-cranks or levers 26,

pull-links 42 connecting the arms 43 to said
type-bars 28, 24, a series of vertical bell-cranks
46, 47 fulcrumed forwardly of the said bell-

cranks 39, 40.-and connected by links 45 to.

arms 44 formed upon the said radial bell-
cranks or levers 43, said links 45 being ar-
ranged above the links 38 and the arms 44

being shorter than the arms 37, and a series of
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key-levers 8 fulcrumed at their rear ends and

arranged above the key-levers 7 and connected
by links 48 to said vertical bell-cranks 46, 47,
said links 48 being arranged forwardly ot the

Jinks 41 and the latter passing up from the

ower key-levers and between the upper key-

1 k d

levers.

49. In a front-strike writing-machine, the
combination with a platen and a system ot
radial type-bars, of a system of radial bell-
cranks or levers connected thereto, a system
of rearwardly - extending key-levers, and a

120

26

system of vertical bell-cranks connecting the

key-levers to the radial bell-cranks or levers.

65 45 to arms 44 formed upon the said radial i 43. In a front-strike writing-machine, the
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combination with a platen and a system of
raclial type-bavs, of a system of radial bell-
cranks or levers connected thereto, a system

of key-levers, and a plurality of sets of bell- ;

cranks, as 39, 40, and 46, 47, working in ver-

tical planes aml connecting Sdld mdml bell- |

cranks or levers to the Le._ﬁ -levers.

44. In a front-strike writing-machine, the
combination with a platen, of a series of rear-
wardly-striking type-bars, a series of bell-
cranks or levers connected to said type-bars
and working 1n radial planes, a plurality ot
sets of bell-cranks connected to said radial
bell-cranks or levers and working in vertical
planes, one set of vertical bell-cranks being
mounted forwardly of the other set of vertic: al
bell-cranks, and keys connected to the several
vertical bell-cranks.

5. In a front-strike writing-machine, the
combination with a platen, of a series of rear-
wardly-striking type-bars, a series of bell-
cranks or levers worlmw in rachial planes.
links connecting said ty pe-b.:us to said rachal
bell-cranks or _]E‘VBI'S, a plurality of sets of
bell -cranks working in vertical planes, the
vertical bell-cranks in one set being pivoted
forwardly of the vertical bell-cranks in the
other set, links connecting said vertical bell-
cranks to said radial bell-cranks or levers, and
keys connected to the several vertical bell-
cranks.

46. In a front-strike writing-machine. the
combination with a platen, of a series of rear-
wardly -striking type-bars, a series ot bell-
cranks or levers working in radial planes and
connected to the type-bars, two sets of bell-
cranks working in vertical planes and con-
nected by links to said radial bell-cranks or
levers, two tiers of key-levers extending be-
neath said vertical bell-cranks, one tier bmnu
arranged over the other, a set of links con-
necting one
cal bell-cranks, and a set of links connecting
the other tier of levers to the other set of ver-
tical _)ell—(,m..nlis.

. In a front-strike writing-machine. the
combination with a platen, of a series of rear-

wardly -striking type-bars, a series of bell-
cranks or levers working in radial planes and

connected to the type-bars, two sets of bell-
cranks arranged forwardly of said radial bell-
cranks or levers and working in vertical
planes, links connecting said sets of vertical
l.Jell-cranl{% with said radial bell-cranks or le-
vers, a serles of key-levers extending be-
neath Slld vertical bell-cranks and connected
to the latter by links, said vertical bell-cranlks
being mounted In ascending series in accord-
ance with the elevation of their connected ra-
dial bell-cranks or levers, and said key-lever
links being accordingly ot graduated lengths.

45. In a front-strike writing-machine, the
combination with a platen, of a series of rear-
wardly-striking type-bars, a set of bell-cranks
or levers working in vertical planes and con-

tier of levers to one set of verti- |

- —a—r mas

or levers in the

- vertical bt:'ll -cranks being pi

tical bell-cranks being mounted

nected to their type-bars by thrust-links, a
set of bell-cranks or levers working in radial
planes and connected to their type-bars by
pull-links and alternating with the bell-cranks

other set, two sets of bell-
cranks workine in vertica

planes, one set of
voted forwardly
of the other set of xmtlul bell-cranks, two
sets of llﬂlx% connecting satd sets of vertieal
bell-cranks to said radial sets of bell-eranks
or levers, and two tiers of key-levers extend-
ing beneath said vertical bell-cranks and con-
1‘1eet(‘~(l thereto by two sets of lin

in ascending
series In accordance with the elevation of
their connected radial bell-cranks or levers,
and the key-lever links in each ot said sets be-
ing accordingly of graduated lengths.

49. In a front-strike writing-machine, the
combination with a platen ;mil a system of
rearwardly-striking type-bars, of a system of
key-levers dlmnued na plumht\ of tiers one
above another, and 2 system of bell- u.-.ml'{s
working in vertical planes and connected to
the type-bars, said bell-cranks being divided
into sets and each set thereof beine connected
to a corresponding tier of key-levers.

50. In a front-strike writine-machine. the
combination with a platen and a system of

rearwardly-strikinge type-bars, of a system of
keyv-levers arranged in a plnmllby of tiers one
above another, and a system of intermediate
bell-cranks working in vertical planes and
connected to the type-bars, said bell-cranks
being divided into sets and each set thereot
seing connected to a corresponding tier of
Ikey- levm% by links, the dinks for the lower

er of key-levers passing up between the le-
vers 1n the upper tier.

51. In a front-strike writing-machine. the
combination with a platen and a system of rear-
wardly-striking type-bars, of a system of ra-
dial bell- cmnlw or levers thvulml Into two sets,
one set connected by thrust-links and the othel
set by pull-links to the type-bars, a system of
key-levers arranged in two tiers, one above
another, and a system of vertical bell-cranlks
arranged between the kev-levers and said ra-
chial bell-cranks or levers, said system of rerti-

al bell-cranks being divided into two sets,
one set being wnueded to one of said sets 01 -
dial bell- uanhs or leversand also to one of said
tiers of key-levers, and the other set of verti-
cal bell-cranks being connected to the other
set of radial bell-cranks or levers and also to
the other tier of key-levers.

02. In a front-strike writing-machine, the
combination with a platen and asvstem of rear-

wardly-striking type-bars, of a system of ra-
~chal bell-cranks or levers

divided into two sets,

~one set thereot being connected by thrust-links

—

vertical bell-cranksarr .:Lnged betwee

and the other set bg pull-links to the type-

bars, a system of key-levers arranged in two
Loand a system of
en the key-

tiers one above the othe:

NE

s, sald ver-
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leversand said radial bell-cranks or levers, said

system of vertical bell-cranks being divided

into two sets, one set being connected by links
to one of said sets of radial bell-cranks or le-
vers and being also connected by links to one

of said tiers of kev-levers, and the other set
of vertical bell-cranks being connected by

links to the other radial cranks and the other
key-levers, said vertical bell-cranks being piv-
oted in sets one behind the other.

53. In a front-strike writing-machine, the
combination with a cylindrical platen, of a
downwardly and rearwardly inclined segment
arranged therebeneath, type-bars mounted
upon said segment and striking rearwardly at
a common center below the level of the platen-
axis, a downwardly and rearwardly inclined
frame 51 arranged forwardly of said segment,
bell-cranks mounted in ascending series upon
the frame 51 and connected to said type-bars,
and keys connected to said bell-cranks.

54. In a front-strike writing-machine, the
combination with a cylindrical platen, of a

downwardly and rearwardly inclined segment

30

35

arranged therebeneath, type-bars mounted

upon said segment and striking rearwardly at

a common center below the level of the platen-

axis, a downwardly and rearwardly inclined
frame 51, bell-cranks mounted in ascending
series upon both the front and rear sides of
said frame 51 and connected to said type-bars,

and key-levers connected to said bell-cranks.
55. In a front-strike writing-machine, the
combination with a cylindrical platen, of a

downwardly and rearwardly inclined segment
arranged therebeneath, type-bars mounted

“upon said segment and striking rearwardly at

~acommon center below the level of the platen-

40

45

axis, a series of bell-cranks or levers working
in radial or converging planes and connected
to said type-bars, a downwardly and rear-
wardly inclined frame 51, bell-cranks mounted
in ascending series upon the frame 51 and

working in vertical planes, links connecting

said vertical bell-cranks to said radial bell-
cranks or levers, a series of key-levers, and a
series of links connecting said key-levers to
caid vertical bell-cranks. - _

56. In a front-strike writing-machine, the
combination with a cylindrical platen, of a
downwardly and rearwardly inclined segment
arranced therebeneath, type-bars mounted

upon said segment and striking rearwardly to

60

a common center below the level of the platen-
axis, a series of radial or converging bell-
cranks or levers connected by links to said
type-bars, a downwardly and rearwardly in-
clined frame 51, bell-cranks mounted upon

the front and rear faces of said frame 51 and

working in vertical planes, one set of sald

vertical bell-cranks having arms extending

beneath the Tower edge of said frame 51, two
sets of links connecting said vertical bell-

eranks to said radial bell-cranks or levers, a
65 series of key-levers extending beneath the |
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said bell-cranks, and two sets of links con-
necting the latter to said key-levers.

57. In a front-strike writing-machine, the
combination with a cylindrical platen and a

| system of type-bars, of a support for the

type-bars, a segmental frame arranged for-
wardly of said support and having formed

upon its frontand rear faces bearings having
a stepwise arrangement, bell-cranks mounted
in said bearings and connected to sald type-
bars, and key-levers connected to said bell-
cranks. | L

58. In a front-strike writing-machine, the
combination with a platen and a system of

type-bars, of a support for the type-bars, a

system of radial or converging bell-cranks or
levers connected to said type-bars, a frame
having formed upon its front and rear faces
bearings having a stepwise arrangement, two
sets of bell-cranks mounted upon said frame

and connected by links to said radial bell-

cranks or levers, the bell-cranks mounted

70
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upon the rear face of said frame being ar- |

ranged upon lower levels than those mounted
upon the forward face thereof, two sets of
links connecting said radial bell-cranks or

levers to said vertical bell-cranks, and two

sets of links connecting the latter to a system
of key-levers.

59. In a front-strike writing-machine, the
combination with a platen, of a segment ar-

QO

95

ranged therebelow, a plurality of sets ot rear-

wardly-striking type-bars mounted upon said

| segment, two sets of alternating radial or
' converging bell-cranks or levers connected by

thrust-links and pull-links to said type-bars,

100

a frame having upon each of its front and

rear faces a set of bell-cranks working 1n ver-
tical planes, two sets of links-connecting said
vertical bell-cranks with the said radial bell-
cranks or levers, a system of key-levers ar-
ranged in two tiers one over the other, a set
of links connecting one tier of key-levers to
one tier of vertical bell-cranks, and a set ot

links connecting the other tier of key-levers

to the other set of vertical bell-cranks.

60. In a front-strike writing-machine, the
combination with a system of type-bars, of a
system of vertical bell-cranks connected to

the type-bars and pivoted in groups upon a

series of bearings arranged stepwise upon a
frame, a large number of bell-cranks being

orouped in transverse lines at the middle

lower portion of the frame, and the bell-
cranks being grouped in a succession of
shorter transverse lines and at higher eleva-

tions at the sides of the system, and key-levers

connected to said bell-cranks.

61. In a front-strike writing-machine, the

combination with a system of type-bars, of a
system of vertical bell-cranks connected to
the type-bars and pivoted in groups upon a
series of horizontal rods mounted in trans-
verse bearings formed stepwise upon the front
and rear sides of a frame, a large number of
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bell-cranks being grouped in line at the mid-
dle lower portion of each of said sides of the

a succession of shorter lines at higher eleva-
tions at the sides of the system, key-levers
extending beneath said frame, and two sets

key-levers to the bell-cranks.
62. In a type-writing machine, the combi-

nation with a series of type-operating arms
and a series of levers, of aseries of links con-

necting said arms to said levers, each of said
links having upon each end a ylelding keeper

the body of the link, and the other end thereot
being perforated and fitting over a laterally-
projecting stud 58 provided upon the tip of
the link, whereby the link is detachably con-
nected at each end.

63. In a type-writing machine, the combi-
nation with a series of type-operating arms
and a series of levers, of a series of short
arms 59 whereby said levers are operatively
connected to sald type-operating arms, each
of said arms 59 being firmly secured by a sin-
¢le rivet upon one of said levers or type-op-
erating arms, and being also provided with a
portion adapted to be engaged by a suitable
tool, whereby said short arm may be forced
to turn upon 1ts rivet, thereby causing a rela-
tive adjustment between its associated lever
and type-operating arm.

64. In a type-writing machine, the combi-
nation with a series of type-bars and a series
of levers, of a series of short arms 39 where-
by said levers are operatively connected to
sald type-bars, each of said arms 59 being
hirmly secured by a single rivet upon a lever
and being provided with a portion adapted to
be engaged by a suitable tool, whereby said
short arm may be forced to turn upon its
rivet, and means, including a series of links
attached to said short arms 59, for connecting
sald levers to said type-bars.

65. In a type-writing machine, the combi-
nation with a series of type-operating arms
and a series of levers, of a series of short
arms 59 whereby said levers are operatively
connected to said type-operating arms, said
arms 59 being firmly secured each by a single
rivet upon one of said levers or said ty pe-op-
erating arms, and each of said short arms be-
ing provided with a parallel-sided portion, as
61, whereby said short arm may be forced to
turn upon its rivet.

66. In a type-writing machine, the combi-
nation with a series of type-operating arms.
and a series of key-bearing levers, of a series
of short arms 59 mounted upon said key-bear-
ing levers and extending longitudinally there-
of and connected by links to said type-oper-
ating arms, each of 'said short arms 59 being
firmly secured by a single rivet upon the side
of 1ts key-lever, and being also provided with
a portion adapted to be engaged by a suitable

13

tool, whereby said short armm mayv be forced

| Lo turn, thereby causing a relative adjust-
frame, and the bell-cranks being grouped in |

ment between thie key-lever and the connected
type-operating arm.
67. In a front-strike writing-machine, the

- combination with a series of rearwardly-strik-
of links of graduated lengths connecting the

Ing type-bars, of a series of bell-eranks con-
noeted thereto, a series of kev-levers extend-
g rearwardly beneath the bell-ecranks and
having bends 62, and a series of short arms
oY mounted upon said kev-levers above said
bends and connected by links to said bell-

- cranks, each of said short arms being firmly
26, one end of each keeper being riveted to |

attached by a single rivet to its key-lever and
belng provided with a portion adapted to be
engaged by a suitable tool, whereby said short
arm may be forced to turn upon said rivet,
thereby causinga relative adjustment between
its key-lever and bell-crank.

68. In a type-writing machine, the combi-
nation with a ty pe-bar, of a key-operated lever
upon the body of which is tixed an adjustable

i pivoted arm, said arm being connected to said

type-bar,whereby anadjustment may beeffect-
ecd without disconnecting the parts.

69. In a type-writing machine, the combi-
nation with a type-operating arm and a key-
operated lever, of an adjustable pivoted arm
iixed upon the body of one of said devices and
connected to the other of said devices, where-

by an adjustment may be effected without dis-

connecting the parts.

(0. In a type-writing machine, the combi-
nation with a series of type-bars, of a series of
key-levers fulerumed at their rear ends and
connected to the type-bars, and two sets of
springs extending longitudinally of the levers
and connected thereto, one set being arranged
abdve the other set and the springs in one set
being connected to the key-levers alternately
with the springs in the other set.

(1. In a type-writing machine. the combi-
nation with a series of type-barsand a series of
levers connected to the type-bars. of two sets
of springs fixed one set above the other upon
a single support which extends transversely
of the machine, and links connecting said
springs to sald key-levers.

72. In a type-writing machine, the combi-
nation with a series of type-barsand a seriesof
key-levers extending rearwardly beneath the
ty pe-bars, of two sets of forwardly-extending
springs arranged one set above the other be-
neath the key-levers and detachably linked to
the latter. |

(3. In a type-writing machine, the combi-
nation with a seriesof type-bars and aseries of
levers connected thereto, of two setsof springs
extending longitudinally of the leversand con-
nected to the latter, a transverse bar provided
with seats for one set of springs, and a trans-
verse bar provided with seats for the other
set of springs.

4. In a type-writing lmachine, the combi-
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levers connected thereto, of twosets of springs

10

15

extending longitudinally of the leversand con-
nected to the latter, a transverse bar promdedﬁ
upon its under side with seats for one set of

said springs, and a transverse bar arranged

beneath said bar and provided upon its under
side with seats for the other set of sald springs.

75. In a type-writing machine, the combi-
nation with aseriesof type-bars and aseriesof
levers connected thereto, of twosets of springs
extending longitudinally of said levers, trans-
verse bars 69 and 70 having seats for said
springs, and plate 72 attached to said bars
and having perforations registering with sald
seats. | |

76. In a type-writing machine, the combi-

nation with aseriesof type-barsanda seriesot
levers connected thereto, of twosets of springs

 extending longitudinally of said levers, trans-
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65 oitudinally of the levers and arranged beneath |

verse bars 69 and 70 having seats for sald
springs, plate 72 attached to said bars and
having perforations registering with said
seats, and plate 71 attached to the rear sides
of said bars for preventing rearward displace-
ment of the springs. |

77. In a type-writing machine, the combi-
nation with a series of type-bars, and a series
of levers connected thereto, of two sets of flat
springs extending longitudinally of said le-
vers, transverse bars 69 and 70 having in their
under sides square grooves, plate 72 attached
to said bars and having square pertforations
registering with said grooves, said springs
curving at their rear ends, and upwardly-ex-
tending forked connections carried by the free

ends of said springs and engaging said levers. -

78. In a type-writing machine, the combi-
nation with aseries of type-barsand aseries of
levers connected thereto, of a series of springs
extending longitudinally of said levers, means
for supporting the springs, and thrust-links
pivoted to the springs and forked at their free
ends to engage notches formed in said levers.

79. In a type-writing machine, the combi-

nation with a series of type-bars of two tiers

of key-levers connected thereto, one tier ar-
ranged over the other, and two sets of springs

“mounted below the key-levers and detachably

connected to the latter by means of forked
links, one set of said springs being connected
to one tier of levers and the other set of
springs being connected to the other tier of
levers. |

80. In a type-writing machine, the combi-
nation with a seriesof type-barsand a system
of levers connected thereto and arranged in
two tiers or rows, of two sets of springs, one
for each tier or row of levers, sald springs

projecting from a single transverse support

and extending longitudinally of said levers

and connected at their free ends to the latter. -

81. In a tvpe-writing machine, the combi-
nation with a series of type-bars, of two tiers of
key-levers, a series of springs extending lon-

790,181

the latter. and connections from said springs
to sald key-levers, the upper tier of key-levers
having feet which pass down betwecen the le-
vers in the lower tier and are connected to

said springs. |

89. In a type-writing machine, the combi-
nation with a series of type-bars and a series
of kev-levers connected thereto, ot a series of -

springs extending longitudinally of said le-
vers and mounted in seats provided upon a
rocking bar which extends transversely of the

machine. an ear 77 provided upon said “bar,

and a screw 75 bearing upon said ear so as to
rock said bar and adjust the tension of said
springs. | -

?3. In a type-writing machine, the combi-
nation with a seriesof type-bars, of a series ot
kev-levers mounted in the base of the machine
and fulerumed at their rear ends and connect-
ed to the type-bars, a bar extending across the

‘machine beneath the key-levers and pivoted

at its ends in the opposite walls of the base,
a forwardly-projecting ear upon said bar,
serew 75 bearing against said ear, and springs
extending forwardly from said bar beneath
the key-levers and connected to the latter.

84, In a type-writing machine, the combi-

nation with a series of type-barsand two tiers
of key-levers connected thereto, one tier ar-
ranged above the other, of a bar extending
transversely of said key-levers, two sets of

springs mounted upon said bar, one set con-

nected to ecach tier of key-levers, and means
for rocking said bar so as to adjust the ten-
sion of said springs. )

85. In a type-writing machine, the combi-
nation with a series of type-barsand two tiers

of key-levers connected thereto, of a bar 69

extending across the machine below said key-

levers and having seats in its under side for

a set of springs, forked links connecting the
free ends of said springs with feet 87 project-
ing downwardly from the upper tier of levers,
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har 70 secured to the under side of the bar 69 -

and having at its under side seats for another
set of springs connected by forked links to
the lower tier of key-levers, plate 71 secured
to the rear side of said bars. perforated plate
79 secured to the front side of said bars, piv-
ots 78, ear 77, lug 76, and screw 75.

86. In a type-writing machine, the combi-
nation with a series of type-bars, of a series
of key-levers arranged in two tiers one above
the other and connected to said type-bars,
carriage-escapement devices, a universal bar
arranged beneath the lower tier of levers and
connected to said carriage-escapement de-
vices, and feet projecting downwardly from
the upper tier of levers and passing between
the levers in the lower tier and adapted to

bear upon said universal bar.

87. Tn a type-writing machine, the combi-

nation with a series of type-bars and a double

set or tier of levers, of carriage-feeding de-

vices, a universal bar connected to the latter
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ancd extending across one of said tiers of levers
anc adapted to be actuated thereby, and de-
vices extending from the other tier of levers
Into position to actuate said universal bar,
sald extending devices passing between the
levers 1n the first set or tier.

53. In a type-writing machine, the combi- |

nation with a type-bar, of a lever connected
thereto, and a key carried by a portion of the
lever which is capable of limited bodily move-
ment independently of the remaining portion.
satd portions being joined by an inteoral flexi-
ble neclk 96.

39. In a type-writing machine, the combi-
nation with a type-bar, of a kev-lever con-
nected thereto, the key portion of said lever
having a limited movement relatively to the
portion thereof that is connected to said ty pe-
bar, said portions being joined by an integral
yielding portion 96.

90, In a type-writing machine, the combi-
nation with a type-bar, of a key-lever of the
second order connected thereto and having an
elastic construction between its ends, whereby
the torward or key vportion of said lever
1s enabled to yield relatively to the rear or
type-bar-operating portion thereof when a
key 1s struck sharply by the finger, said por-
tions ot the lever being integral.

91. In a type-writing machine, the combi-
nation with a type-bar, of a key-lever having
a single fulerum and composed of two por-
tions, to one of which said type-bar is con-
nected, and one of which portionsis joined to
the other by a yielding neck, as 96, said two
portions being integral and means being pro-
vided for limiting the relative vieldine move-
ment of said portions.

D2. In a type-writing machine, the combi-
nation with a type-bar, of a one-piece key-op-
erated lever composed of overlapping sections

joined by a yielding neck 96, said lever being

so constructed that the key-operated portion
may yleld to a limited extent and then move
together with the remaining portion to move
the type-bar to the printing-point.

93. In a type-writing machine, the combi-
nation with a platen, of a type-bar, a lever con-
nected thereto and comprising two integral
portions that are integral one with the other
and that yield relatively one to the other, a
key, and a stop.

94, In a type-writing machine, the combi-
nation with a platen, of a type-bar, a key-lever
comprising two portions that are integral one
with the other and that yield relatively one to
the other so that the key-bearing portion of
the lever may move independently of the re-

mainder thereof, a stop tor said key-bearing
portion of the lever, and means for connecting

the other portion of the lever to the tyvpe-bar.
95. In a type-writing machine, the combi-

nation with a type-bar, of a lever comprising
two portions having yielding connection to

each other that is integral therewith, a key,

| and a stop for arresting said key before the
| . - . -

- Lype tmpression 1s made, the construction and
P arrangement being such that upon the arrest

of said key the movement of the type-bar may
be alded by the resiliency of said yielding con-
nection between the two lever portions.

96. In a type-writing machine, the combi-
nation with a series of type-bars, of aseries of
kKev-levers each comprising two portions con-
nected by a yielding portion that is integral
therewith, and a transverse pad-stop 97 for
arresting the keys during the printing stroles

of the type-bars and before the types strike

the platen.

7. In a type-writing machine, the combi-
nation ot a key-lever formed of two portions
that are integral one with the other and one of
which portions yields relatively to the other,

- a key carried by one of said portions, a tvpe-

bar connected to the other of said portions, a
universal bar operated by the portion of said
lever that is connected to said type-bar, and
carriage-escapement devicesconnected to said
universal bar,

93. A key-lever for type-writing machines
composed of sections which are formed inte-
oral with one another and whereof one of said
integral sections may yield relatively to an-
other, the adjacent ends of the sections over-
lapping and being connected by a yoke fixed
upon one ot sawd sections and embracing the
other.

99. In a type-writing machine, the combi-
nation of a platen, a type-bar, and a kev-lever
fulcrumed at its rear end and comprising two
gaping sections formed inteeral with each
other, one arranged edgewise over the other,
one of said sections being connected to the
ty pe-bar and the other bearing a finger-key,
and sald sections being yieldingly joined by
an 1ntegral connection, whereby the (inger-
key portion may move independently of the
other portion when the key is struck sharply.
so as to relieve the force of the blow upon the
hnger, while at the same time the lever as a
whole may vibrate upon its rear fulerum to
cause the type-bar to swing toward the platen.

100. Ina type-writing machine, the combi-
nation of a platen, a series of type-bars and a

series of key-levers fulecrumed at their rear

ends and each conprising two gaping integral
sections, one arranged edgewise over the
other, one ot said sections being connected to

a type-bar and the other bearing a finger-key,

and said sections being yieldingly connected
by a connection that is formed integral there-
with, whereby the finger-key portion may
move independently ot the other portion when

- the key is struck sharply, so as to relieve the
torce of the blow upon the finger,while at the
- same time the lever as a whole mayv vibrate

upon 1ts rear fulcrum to cause the type-bar
to swing toward the platen, and a stop tor ar-
resting the key-bearing sections of said levers.

101, Inatype-writing machine, a key-lever
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having a gap or slot in the direction of 1ts

length and between its ends, said gap or slot
dividing the lever into two sections or parts
that are formed integral with each other, one

section or part being arranged above the

other, and a yoke or support for preventing

sidewise movement of one section or part rela-
tively to the other.:

102. Ina type-writing machine, the combi-

nation of a segment, type-carriers supported
upon opposite sides of said segment, and key-
actuated means which connect with said type-
carriers and which are situated upon opposite
sides of sald segment. -

103. Ina type-writing machine, the combi-
nation of a segment, type-carriers supported
upon opposite sides of said segment, actuat-
ing-links which connect with said type-carriers
and which are situated upon opposite sides of
the segment, and key-actuated means which
connect with said links and which extend to
opposite sides of said segment.

104. In a type-writing machine, the comba-
nation of a segment, type-carriers supported
upon opposite sides of sald segment and
which extend in one direction, actuating-links
which connect with said type-carriers and
which are situated upon opposite sides of the
seoment, and key-actuated levers which con-

nect with said links and project to opposite

sides of said segment.

105. In a type-writing machine, the combi-
nation of a segment, segmentally - arranged
type-carriers supported upon opposite sides
of said segment, segmentally-arranged actu-

ating-links which connect with said type-car-

riers and which are situated upon opposite
sides of said segment, and key-operated seg-
mentally-arranged actuating-levers which are
connected to said links and project to opposite
sides of the segment. | |

~106. In a type-writing machine, the combi-
nation of a segment, segmentally - arranged
type-carriers supported upon opposite sides
of said segment, two sets of segmentally-ar-
ranged actuating -links which connect with
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said type-carriers upon opposite sides of said
seoment, one of said sets of links being draw-
links whereas the othier set are thrust-links,
and key-operated segmentally-arranged actu-
ating-levers which are connected to said links
upon opposite sides of the segment.

107. In a type-writing machine, the combi-
nation of a segment, hangers supported on
opposite sides of said segment, the hangers
on one side thereof being staggered with re-
lation to the hangers on the other side of the
seoment, type-bars pivoted to sald hangers,
actuating-links which are situated on opposite
sides of the segment and which connect with

said type-bars, finger-keys, and operative

connections between the finger-keysand links.

108. A key and type - bar mechanism for
type-writing machines comprising a key and
a type-bar, a connecting-link, a stationary rod
to act as a pivot for one of said first and third
elements, the said element being slotted to
removably engage said pivot and split to give
a spring effect. | o |

109. Inatront-strike type-writing machine,
the combination of a key-actuated bell-crank
lever, a radially-disposed lever, an upwardly
and rearwardly striking type-bar, a link from
said radially-disposed lever to the type-bar,
and a draw-link from the bell-crank to said
radially-disposed lever. |

110. Inafront-strike type-writing machine,
the combination of a series of segmentally-
arranged upwardly and rearwardly striking
type-bars, a series of segmentally - arranged
radially-disposed substantially uprightlevers,
links between said upright levers and said
type-bars, aseries of key-actuated bell-cranks,
and a series of draw-links between said bell-
cranks and upright levers.

Signed at New York, in the county of New
York and State of New York, this 25th day
of June, A. D. 1901. | |
| GEORGE B. WEBB.

Witnesses:
K. V. DoxovaN,
E. M. WELLS.
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