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1o all whom it moy concern: |

Beit knownthatl, GEORGE H, SMITH, a citi-

zen of the United States, and a resident of Ce-

dar Rapids, in the county of Linn and State

5 of Iowa, have invented certain new and use-

ful Improvements in Type-Writing Machines,
of which the followmﬂ* is a speolﬁ(,&tlon |

My invention I‘BI(LEGS more especially to

‘*visible” type-writing machines; and the

10 main object is to improve machines of this

type, and more particalarly the type-bar and

keyboard mechanism, with a view to securing
lightuess and umformlty of touch, Slmphcﬂsy
of construction, and general efficiency.
Other ob,]eets will appear hereinafter.
My invention consists in certain features
of construction, arrangements of parts, and

combinations of devices, all as will now be

more fully described, and particularly set
torth in the appended claims.
In the accompanying drawings, Figure 1 is

20

a central section of a machine embodying.my

invention, many parts of the full operative
machine being omitted as forming no neces-
sary part of this invention.
view of the same. Fig. 3 is a detail view in
perspective, showing the mounting of the
type-bars and their connected rock-shafts.
Kig. 4 18 a transverse section of the crown
bearing or segment for the type-bars. Fig.
5 13 a section of the same in the line x of

30

Fig. 4. Fig. 6is adetail view in perspective,
ehewing the mechanism for oscillating the |

type-bar and ribbon guide. Fig, 7 is a view

35
guide.

Similar letters of 1efe1enee indicate eome-'

sponding parts.

Referring to the drawings, A demgnates
the main- fmme bmse, on which are mounted
suitable posts A', and these are surmounted
by a top plate A% To. the top plate is se-
cured a suitable casting B, taking the tracks
B’ and 3% and on these is mounted the car-
riage C, provided with the platen-roll D.
These parts are,inthe main, of a typical form
and construction and need not be particularly
described. It will be observed, however, by
reference to Fig. 1 that the top plate is 0pen

.40

Fig. 2 is a front |

in perspective of the ribbon and type-bar |

the type-bars to pass from the position of rest
shown to the printing-point and that its sides
are adapted for the attachment of brackets
on the flat under side, as will be referred to

hereinafter. 55
The key-levers E, whleh are of a common -

I'and well-known form are pivoted under the

fulecrum-bar F and 0‘111ded by the combs &
and-G' in the usual way. The spring H,
which returns each key-lever to normal posi- 60
tion after being depressed, connects at one
end with a stlrrup E' and at the other end
with an eyebolt I, mounted in a cross-bar J,
secured to the rear posts of the main fra,me
The tension of the spring is adjusted by a 65
suitable nut I’ on each eyebolt. 1

‘The series of type-bars J, certain improve-
ments in the construction of which will be de-
seribed hereinafter, is pivoted in a crown-
bearing K, forming ‘the segment of a circle, 70
as shown in Fig. 2. The constr uction of this
bearing or seﬂ'ment 1s best shown 1in Figs. 4
and o in connection with Fig. 2. It is com-
posed of a front plate K, which in Cross-sec-
tion is in the nature of an angle-plate with 45
a semicircular head K'. In the. center of this

‘ head is formed arounded groove K2 the depth
3

of which is equal to its Wldbh To the front

plate so formed is fitted a back plate K3,

the head K*of which forms a continuation of 8o
the semicirenlar head above described. The
shoulder K°® of this back plate thus forms
the inner bearing for the stud J' of the type-
bar. 'The crown or segment is milled with a
series of radial slots K° to take the pivotal 8
portions or hubs of the type-bars, which thus
converge to a common printing pemt at the
front of the platen-roll. As will be seen by
referenceto Fig.5,the studs forming the type-
bar pivot'project but half-way into each ad- go
jacent bearing, so that the whole series may

be accommodated. A special advantage aris-
ing from this construction of the ecrown is the
fd,mhby with which the parts may be assem-
bled. The type-bars being placed in thefront ¢s
plate of the ¢crown or segment,but asmall por-
tion of the bar pr oiects baekwardly to engage
the back plate. This admits of the back plete |
being easilyslippedin place, notwithstanding

50 on the front 51de, so as to allow the heads of | the dwerwent angles at which the ftype- bars 100
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and radial slots stand. The crown is secured longed, so that one arm of each Dbell-crank

by screws K7 to a bracket L, attached to the
under side of the top plate, as by screws L/,
suitable lugs L*? being formed on the bracket

“for that purpose. TForward of this bracket

and secured in the same manner to the top
plate are two angular depending brackets M,
spanning the machine. These are separated
some distance apart, and to one of the verti-
cal faces of each is secured a series of bear-

ings M’. These are preferably in substan-

tially the form shown—viz., stirrup-shaped—
and provided with conical-pointed and ad-
justable studs M?, screwing into the ends of
the stirrups and provided with suitable jam-
nuts M3. DBetween these conical bearings or
centers are hung rock -shafts N, which of
course:-have centers to take the conical points
of said bearing-studs. Each rock-shaft has
a fixed arm N', which connects by a suitable
link O with the short arm J®of the type-bar.
Another arm N? is preferably adjustable on
the shaft N and connects by a suitable link
or connecting-rod P with one of the key-le-
vers. By reference to Figs. 2 and 31t will be
seen that a series of these rock-shafts over-
lapping each other is arranged in successive
stepson eitherside of the center of the bracket
M, the rock-shafts lying one above another.
The vertical space being too limited for the
whole number of rock-shafts, equal to the
numberof type-bars, theyare arrangedin two
sets on separate brackets, as above indicated.
To each of the arms N’ is connected & spring
Q, which at the other end connects with a
hook or eyebolt Q', adjustably attached to a
plate Q?, secured to the crown-bracket L. It
will be understood that the links O of the

- front series of rock-shafts and also the spring

40

connections pass between the arms N’ of the

back series. DBy this construction and ar-
rangement it becomes possible to mount each
arm N’ so that its link-connecting point is
directly in front of the corresponding coi-
nection with the short arm of the type-bar,
and all side strain is thus eliminated. So,
also, 1t is possible to make a direct vertical
connection of each arm N-<with its associated
key-lever, thus avolding any side strain on
such lever. The effect of this i1s to reduce

-~ frietion to the minimum and give to each key-

35

lever a very light and elastic touch.

When at rest, the type-bars lio in the curve
of a suitable inverted arch IR, lined with a
strip of felt or the like R/
brackets above deseribed, is secured to the
under side of the top plate. In printing, the

type-bars swing through about ninety de-
orees. -
6o

It will be secen that the system of rear-
wardly-striking type-bars is of less width than
the system of key-bearing levers K and that
the latter operate the type-bars by means of

The arch, like the

shaft S° of the guide.
ing with the arm and with a bracket 57, re-

may lie practically in line with its type-bar

| and the other arm thereof may lie in a dif-

ferent vertical plane and practically in line
with its key-lever, thus securing a direct and
free action from the key-lever to the bell-

cerank and also from the bell-crank to the

type-bar. The upwardly-extending arm N,

which is connected to the type-bar, is ar-

ranged at the inner end of the prolonged
rock-shaft, axis, or hub of the bell-crank,
while the arm N2 which is connected to the
key-lever, is at the outer end of said pro-

longed axis, and hence offset from the arm

N’.  The bell - cranks are arranged i1n two
transverse rows or series beneath the type-
bars, and the key-levers extend rearwardly
beneath the bell-cranks. The links O ex-
tend longitudinally of the type-bars, and the

links P are arranged in two transverse rows,

one row for each set of bell-cranks. Kach
key-lever link is situated at some distance
Jaterally from its associated type-bar link,
and the bell-crank or lever forms a transverse
connection between said links. The links
from the forward set of bell-cranks pass be-
tween the type-bar-operating arms N’ of the
rear set of bell-cranks and are longer than
the links of the rear set of bell-cranks.

The lateral position of each type-bar1s posi-
tively controlled at the printing-point by a
forked gunide S, having a bearing-face S’ at
the upper end of each member of the guide.
Between these two bearing-faces the neck of
the type-bar passes at the moment of making
the impression. This guide also serves as a
support and guide for the ribbon T, being
provided with a slotted throat at 5S¢ to receive
the ribbon. The guide is pivoted atits lower
end in bearings U on the bracket L, and 1s
thus adapted to tilt forwardly and down-
wardly, so as to expose to view the last letter
or other character printed. As this action
cannot be concurrent with the movement of

the type-bars, owing to the fact that the guide

oscillates only in a vertical plane, while the
type-bars enteritin planesradial tothe print-
ing-point, provision is made for delaying the
guide in its backward guiding position while
the type-bar is passing in and out of said
guide. The guide is accordingly oscillated
intermittently by a cam, which may be of the
type illustrated in Figs. 1 and 6, and 1s de-
scribed as follows: V is an arm mounted on
a rock-shaft V', mounted in suitable bearings
I3 and connecting by links V* with the uni-
versal bar V3, lying just below all of the key-
levers. The upper end of this arm V* forms
a cam, which engages a roller 5% mounted on
a stud on anarm S%, connecting with the rock-
A spring S° connect-

stores the cam to normal position. On de-

intermediate bell - ecranks comprising the | pressing any key-lever the inclined part of
the cam first throws the guide back close to
l the platen-roll, where it remains in guiding

parts N N’ N? the axes of which extend

transversely of the machine and are pro-
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KS

position during the completion of the stroke | crown Bearing or segment K, which suppdrts
of the cam-lever and an equal portion of its | the type-bars stands in a practically vertical

return movement. This gives the type-bar
time to enter and escape from the guide while
in its guiding position and prevents the pos-
sibility of any catching or ceramping of the
moving parts..

An improvement in the construction of the
type-bar is illustrated in Figs. 3and 5. The
bar is composed of two similar halves of thin
metal, with- opposite bosses J* pressed out-
wardly at the junction of the longer and
shorter arms of the bar. These bosses are
provided with central holes to take the oppo-
sitely-extending studs of the pivot J’, the cen-
tral enlarged portion of which rests in the
sockets so formed on the inner sides of said
bosses. A short distance from each boss is
a rib J% concentric therewith, to serve as a
lateral bearing against the walls of the slot
in thecrown in which the type-baris mounted,
the object of thisconstruction being to steady
the type-bar laterally, but with much less
aggregate surface than if the boss extended
continuously as far as said rib from the axis.
From this rib J* extends a central longitudi-
nal rib J° pressed outwardly in the same
manner and adapted to stiffen the bar in this
direction. The two complementary parts are
finally soldered or otherwise securely fastened
together, with the enlarged part of the pivot-
pin held firmly between the two bosses. The
construction 1s such that the bar may be made
very light, yet stiff, and that the pivot may
be fastened very securely therein.

It will be observed that the system of rear-
wardly-striking type-bars iscurved about the
common printing-center and that the type-
bars have a radial arrangement or work in
radial or converging planes; that the width
of the system of type-bars is considerably less
than the width of the system of key-levers:
that the intermediate bell-cranks connected
to the type-bars and key-levers have pro-
longed axes which extend transversely of the
machine; that each bell-crank has one arm
which Is practically in line with its connected
type-bar and connected thereto by alink and
has another arm which is practically in line
with 1ts connected key-lever and connected
thereto by a link, the difference in the rela-

tivelateral positions of the type-barsand key-

levers being thus compensated by the length
of the bell-crank axes or by the lateral sepa-
ration of the arms upon each bell-crank, as
may be seen at  Kig. 2, said arms being ar-
ranged in different vertical planes; that links
are connected at one set of their ends to the
short arms of the type-bars and at the other
set of their ends to the upwardly-directed
arms of the bell-cranks and that a second se-
ries of practically parallel links are connect-
ed at one set of their ends to the key-levers
and at the other set of their ends to the other
setof crank-arms; that the type-barslie prac-

tically horizontally -when at rest; that the { longed axes, which extend transversely of the

plane; that the crank-shafts or rock-shafts

pending bracket; that said shafts are pro-

key-levers and also with offset and angularly-
arranged arms which are connected by ver-
| tical links to the type-bars; that the rock-

vertical plane, one arm upon each rock-shaft
being adjustable to the same vertical plane
as the key-lever to which it is connected; that
the links O extend longitudinally of the type-
bars; that thelinks P extend upwardly from
the key-levers in two transverse sets or rows
to forwardly-directed arms formed upon the
l bell-cranks; that at the sides of the system
each bell-crank has at the inner end of its
axis an arm engaged by a type-bar link and

l at the outer end of its axis an arm engaged

by a key-lever link; that the lateral separa-
tion of the arms upon the several bell-cranks

temisapproached, accordingasthe key-levers
become less and less out of line with their

2; that the key-levers extend rearwardly be-
tween the type-bars, bell-cranks, and  bell-
crank frames; that the bell-cranks may be re-
| garded as a system of levers extending trans-
versely of- the machine {from the key-lever
links P to the type-bar links O; that the sys-

| tem of bell-cranks is divided into two sets or.
rows, one set orrow being arranged forwardly

of the other and extending transversely of

of bell-cranks pass rearwardly between the
| type-bar-operating arms of the other set of

bell-cranks; that a plurality of groupsof bell-
cranks are connected by short links and long
' links to a series of pivoted type-operating

nated lengths, according to the elevations of
| thelr connected bell-cranks, and that at least
' one arm of each bell-crank is adjustable in a
direction parallel with its axis.

Various changes in detail construction, ar-
rangement, and in the form of the type-bar
and key-lever connections may be made with-

and which i1s more fully set forth in the con-
cluding claims. - | |
“What I claim as new, and desire to secure
by Letters Patent, is— | '
‘1. In a type-writing machine, the combina-
tion with a platen, of a curved system of rear-

key-levers, the width of the system of type-
bars being less than the width of the system
of key-levers, and an intermediate system of
bell-cranks connected to the type-bars and to

! vided with arms connected by links to the-

gradually decreases as the center of the sys-

connected type-bars, as will be seen at Fig.

| the machine; that the links O from one set

arms; that said short links and long links al-
| ternate; that the vertical links P are of grad-

out departing from the spirit of myinvention,

wardly-striking radial type-bars, a system of .

the key-levers, the bell-cranks having pro-

in each set are mounted in two ascending, di- 7o
verging, and overlapping series upon a de--
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shafts in each series or set are disposed in a -
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machine, and each bell-crank having one arm
which is practically in line with its connected
type-bar and having another arm which 1is
practically in line with its connected key-
lever.

2. In a type-writing machine, the'combina-
tion with a platen, of a curved system of rear-

~wardly-striking radial type-bars, a system of

key-levers, the width of the system of type-
bars being less than the width of the system

of key-levers, and an intermediate systemn of

|

677,746

lever, a stirrup-shaped stpport for each rock-
shafs, adjustable cone-bearings in said stir-

‘rups, a double-inclined, downwardly-converg-

bell-ecranks having prolonged axes which ex-
tend transversely of the machine, each bell-

crank having an arm which is practically in
line with its type-bar and is connected thereto
by a link, and also having an arm which is
practically in line with its key-lever and 18
connected thereto by a link. - |

3. In a type-writer, the combination of a
series of key-levers, a curved series of radial
type-bars, a bearing adapted to support said
type-bars and standing in a practically ver-
tical plane, a series of crank-shafts provided
each with arms at an angle to each other and
arranged in different vertical planes, a series
of links connected at one set of their ends to
the short arms of the type-bars and at the
other set of their ends to one set of the arms
on the erank-shafts, and a second series of
practically parallel links connected at one set
of their ends to the key-levers and at the other
set of their ends to the other set of crank-
arms. | |

4, In a type-writer, the combination of a

series of radial type-bars and their bearing,

said bars lying practically horizontally when
at rest, a series of key-levers, a depending
bracket, rock-shafts mounted in two ascend-
ing, diverging and overlapping series on said
bracket, a series of arms on said rock-shafts,
a series of links connecting the said arms to
the said key-levers, a second series of arms
upon said rock-shafts and offset from the first

‘series of arms, and a second series of links

connecting said second series of arms to said

“fype-bars.

5. In a type-writer, the combination with a
series of radial type-bars and their connect-
ing-links, and a bearing for said bars set in
a practically vertical plane, of a double series
of rock-shafts arranged in a vertical plane
and in an asecending and overlapping order,
a fixed arm on each rock-shaft in practically

the same vertical plane as the type-bar arm

to which it connects, another arm on each
rock -shaft adjustable to the same vertical
plane as the key-lever to which it connects, a
support for said rock-shafts, a series of key-

levers, and links to connect the key-levers

60

and the type-bars, respectively, with said rock-
shaft arms. |
6. In a type-writer, the combination with

aseries of radial type-bars and their support-

05

ing-bearing, of a series of rock-shafts having
each an arm to connect with one of said type-
bars, and another arm to connect with a key-

I

}

ing bracket on which said stirrups are mount-
ed in successive steps, key-levers, and con-
necting-links, substantially as and for the
purpose set forth. |

7. In a type-writing machine, the combina-
tion with a platen, of a system of rearwardly-
striking type-bars, a system of key-bearing
levers, the system of levers being of greater
width than the system of type-bars, a set of
links which are attached to the type-bars and
extend longitudinally thereof, a set of links
which are attached to the key-levers and ex-
tend upwardly therefrom, and a system of
bell-cranks connecting said set of links, said
bell-cranks having prolonged axes extending
transversely of the machine, and each bell-
crank having at the inner end of its axis an
arm engaged by a type-bar link and having

by a key-lever link. -

3. In atype-writing machine, the combina-
tion with a platen, of a curved system of rear-
wardly-striking radial type-bars, a system of
key-levers extending rearwardly beneath the
type-bars,asystem of links which are attached
to the type-bars and extend longitudinally
thereof, a system of links which are attached
to the key-levers and extend upwardly there-
from, the width of the system of key-lever
links being greater than the width of the sys-
tem of type-bar links, levers extending trans-
versely of the machine from said key-lever
links to said type-bar links, and bearings for
sald levers.

9. Inatype-writing machine, the combina-
tion with a platen, of a curved series of rear-
wardly-striking radial type-bars, a series of
bell-cranks connected to said type-bars, the
bell-cranks having arms at the outer ends of
their axes, and the latter being prolonged
transversely of the machine, and a system of
key-levers connected to said bell-crank arms.

10. In a type-writing machine, the combi-
nation with a platen, of a curved series of rear-
wardly-striking radial type-bars, a series of
bell-cranks connected to said type-bars, the
bell-cranks having arms at the outer ends of
their axes,and the axes being prolonged trans-
versely of the machine, and a system of key-
levers extending beneath the bell-cranks and
connected by upwardly-extending links to
said bell-ecrank arms.

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

at the outer ond of its axis an arm engaged

nation with a platen, of acurved series of rear-

wardly-striking radial type-bars, a series of
bell-cranks connected to said type-bars, the
axesof said bell-cranks being prolonged trans-
versely of the machine and lying one above
another, and a system of key-levers connect-
ed to arms extending from the outer ends of
the axes of the bell-cranks.

'12. In a type-writing machine, the combi-
nation with a platen, of a curved series of

7Q
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|

rearwardly-striking radial type-bars, a series
of bell-cranks connected to said type-bars,
the axes of said bell-cranks being prolonged
transversely of the machine and lying one
aboveanother, asystem of key-leversconnect-
ed to arms extending from the outer ends of
the axes of the bell-cranks, a series of trans-
versely-arranged stirrups in which said axes
are mounted, and means for supporting said
stirrups. |

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

nation with a platen, of a curved series of
rearwardly-striking radial type-bars, a series
of forwardly-extendinglinksattached at their
rear ends to said type-bars, a series of bell-
cranks having upwardly-extending arms en-

gaged by the forward ends of said links and |

also having forwardly-extending arms, a se-
ries of key-levers beneath said bell-cranks,
and a series of links extending upwardly
from saild key-levers to said forwardly-ex-
tending bell-crank arms, the width of the sys-
tem of key-lever links being greater than the

width of the system of type-bar links, and

each bell-crank having a long transverse axis,
theupwardly-extending arm of the bell-crank
being arranged at the inner end and its for-
wardly -extending arm at the outer end of
sald axis. | | |
14, In a type-writing machine, the combi-
nation with a platen, of a curved system of
rearwardly-striking radial type-bars, a sys-

tem of key-levers, and a system of interme-

diate bell-cranks connected to said type-bars
and key-levers, the system of bell-cranks be-
ing divided into twosets, one set arranged for-
wardly of the other, and each bell-crank hav-
ing a prolonged axis or hub which extends
transversely of the machine. |

15. In a type-writing machine, the combi-
nation with a platen, of a curved system of
rearwardly-striking radial type-bars, a sys-
tem of key-levers, a system of intermediate
bell-cranks connected to said type-bars and
key-levers, the system of bell-cranks being

divided into two sets, one set arranged for-

wardly of the other, and each bell-crank hav-

ing a prolonged axis or hub which extends
transversely of the machine, and links con-
necting said bell-cranks to the type-bars, the
links from one set of bell-cranks passing
between the type-bar-operating arms of the

other set of bell-cranks.

16. In a type-writing machine, the combi-
nation with a platen; of a curved system of
rearwardly-striking radial type-bars, a sys-
tem of key-levers, a system of intermediate

bell-cranks connected to said type-bars and.
. to sald key-levers, the system of bell-eranks

being divided into two sets, one set arranged
forwardly of the other, and each bell-crank
having a prolonged axis or hub which ex-
tends transversely of the machine, links con-
necting said bell-cranks to the type-bars, the
links from one set of bell-cranks passing be-
tween the type-bar-operatingarmsof the other

|

|

|

|

5

set of Lell-cranks, and two transverse rows
of links connecting the bell-cranksto the key-
levers. |

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

nation with a platen, of a curved system of

rearwardly-strikingradial type-bars, a system
of bell-cranks exfending beneath the type-
bars, a system of key-levers extending be-
neath the type-bars, said bell-cranks being di-
vided into two transverse sets and each bell-
crank having a prolonged axis or hub, short

links connecting the rear set of bell-cranks

to the type-bars, long links conpecting the
forward set of bell-cranks to the type-bars,
andupwardly-extending links connecting the
key-levers to the bell-cranks. .

18. In a type-writing machine, the combi-
nation with a platen, of a curved system of

rearwardly-striking radial type-bars, a sys-
tem of key-levers, and an intermediate sys-

tem of bell-cranks connected to the type-bars
and the key-levers, said system of bell-cranks
being divided into a plurality of sets, each set

extending transversely of the machine, the

bell-ecranks having prolonged transverse axes
which are arranged one above another, and
each bell-crank having an arm at the outer
end of its axis which is connected to the key-
lever, and an arm at theinner end of its axis
which 18 connected to the type-bar.

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

| nation with a platen, of a series of rear-

wardly-striking type-bars, a series of key-
levers, a series of intermediate bell-cranks
connected to the type-bars and to the key-
levers, the axes of said bell-cranks lying
transversely of the machine, and means for
adjusting at least one arm of each bell-crank
in a direction parallel with its axis. -

20. A bearing for radial type-bars, com-
prising an arched front plate terminating for-
wardly in a head semicircular in section hav-
ing a pivot-groove equal in depth and width
central to said head, and a back plate fit-
ted to sald front plate, with a plane face
abutting on the groove therein, a portion of
the back plate forming a continuation of the
semicircular head, and the head being slotted
radially to receive type-bars, substantially
as described. |
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21. The described bearing for type-bars,

comprising a pair of arched angle-plates, the

{ front part of the front plate forming a seg-

mental head, semicircular in cross-section,
with a rounded groove central to said head,
the depth and diameter of the groove being
equal, and the back plate having a segmental
portion abutting on said groove and forming
a continuation of said semicireular head, sub-
stantially as described. |
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22. Atype-writertype-bar comnosed of two

similar but opposing parts of thin metal, each
having at the angle in the body a circular
boss pressed outwardly, with a central hole
therein, a pivot-pin with an enlarged middle
seated between said bosses, an adjacent rib
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concentric with the boss at a little distance
therefrom, and a longitudinal rib extending
therefrom, the two parts of the type-bar be-
ing soldered or otherwise fastened together,
substantially as described.

23. A type-writer type-bar provided with
lateral bosses on each side, concentric with
the pivot-pin, and an adjacentsegmental rib
or projection concentric with said pin and
flush with said bosses, a short distance from
them, substantially as and for the purpose set
forth.

24. A type-bar guide pivoted to tilt for-
wardly and downwardly after each impres-
sion, an oscillating cam engaging therewith,
and adapted to delay the guide at the guid-
ing position during the entire period of con-
tact of the type-bar therewith, a rock-shatt
to which said cam is attached, and a connec-
tion off said rock-shaft with the universal bar,
substantially as and for the purposeset forth.

25. A pivoted type-barguide adapted to tilt
forwardly and downwardly after each im-
pression, and having a projecting arm with
a stud thereon, an osecillating cam engaging
with said stud, and adapted to tilt said guide
and hold it in guiding position during the
contact of the type-bar therewith and mech-
anism substantially as described for oscillat-
ing said cam. | |

26. In a front-strike writing-machine, the
combination with a platen, of a curved sys-
tem of rearwardly-striking radially-arranged
type-bars, a system of key-levers, and a plu-
rality of sets or rows of intermediate bell-
cranks connected to said type-bars and key-
levers, one set being arranged forwardly of
another, and each set or row extending trans-

~ versely of the machine.
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27. In a front-strike writing-machine, the
combination with a platen, of a curved sys-
tem of rearwardly-striking radially-arranged

type-bars, a plurality of sets of bell-cranks |

connected thereto, oneset being arranged for-
wardly of another and each set being ar-
ranged transversely of the machine, and keys
connected to sald bell-cranks.

28. In a front-strike writing-machine, the
combination with a platen, of a curved sys-
tem of radially-arranged type-operating arms,
a plurality of groups of bell-eranks, one group
being arranged forwardly of another, short
links and long links conpecting said bell-
cranks to the type-operating arms, and key
connected to said bell-cranks. -

29. In a front-strike writing-machine, the
combination with a platen, of a curved sys-

- tem of radially-arranged type-bars, two sets

60

of bell-cranks arranged below the type-bars,
fixed supports for said bell-cranks, alternat-
ing short links and long links connecting said
bell-cranks to the type-bars, and key-levers

connected to said bell-cranks.

30. In a front-strike writing-machine, the
combination with a platen, of a curved sys-
tem of radially-arranged type-bars, two sets
of bell-cranks arranged below the type-bars,

¥

'5 key-levers connected to said bell-cranks, the

V46

alternating short links and long links con-
necting said bell-eranks to the type-bars, and

bell-cranks in each set being mounted in as-
- cending series. | |

31. In a front-strike writing-machine, the
combination with a platen, of a curved sys-
' tem of radially-arranged type-bars, two sets
of bell-cranks arranged below the type-bars,
fixed supports for said bell-cranks, short links
| and long links connecting said bell-cranks to
the type-bars, the bell-cranks in each set be-
ing mounted in ascending series, and two sets
or rows of links connecting said bell-cranks
to said key-levers, the links in each set or
row being of graduated lengths, according to
| the elovations of their connected bell-cranks.

32. In a front-strike writing-machine, the
combination with a platen, of a curved 8ys-
tem of rearwardly-striking radially-arranged
type-bars, a plurality of sets of bell-cranks,
! one set being arranged forwardly of another
and all of the sets extending transversely of
the machine, means for connecting said bell-
cranks to said type-bars, a system of key-le-
vers, and a plarality of sets of links connect-
ing said bell-cranks to said key-levers.

33. In a front-strike writing-machine, the
| combination with a platen, of a curved sys-
tem of rearwardly-striking radial type-bars,
a system of key-levers extending beneath the
| type-bars, a system of bell-cranks arranged
between the type-barsand the key-levers, said
system of bell-cranks being divided into a
plurality of sets, one set arranged forwardly
of the other, and the several bell-cranks be-
 ing connected to the key-levers, and sets ot
links connecting said bell-cranks to said type-
bars, the links of one set of bell-ecranks pass-
ing between the type-bar-operating arms of

I another set of bell-cranks.

34. In a front-sirike writing-machine, the
combination with a platen, of a curved sys-
| tem of rearwardly-striking radially-arranged
type-bars, a system of key-levers arranged
below the type-bars, two sets of bell-cranks,
one set arranged forwardly of the other, two
sets of links extending forwardly from the
type-bars to the bell-cranks, and two trans-
| verse rows of links extending upwardly from
‘said key-levers to forwardly-extending arms
' formed upon said bell-cranks.
| 35. In a front-strike writing-machine, the
{ combination with a platen, of a curved sys-
tem of rearwardly-striking radially-arranged
type-bars, two sets of bell-cranks arranged
beneath the type-bars, one set arranged for-
wardly of the other, means for connecting

ports for said bell-cranks, a system of Kkey-
| bearing levers extending rearwardly beneath
| said type-bars, bell-cranks and supports, said
levers being fulerumed at their rear ends, and
two sets of links extending upwardly irom
said key-bearing levers to forwardly-directed
arms formed upon said bell-cranks.

36. In a front-strike writing-machine, the
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said bell-cranks to said type-bars, fixed sup-
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combination with a platen, of a curved series | tem, as the key-levers become less out of line

of rearwardly-striking radially-arranged type-
bars, a system of key-levers, the width of the

type-bar system being less than the width of

the key-lever system, and Dbell-cranks con-
nected to the type-bars and key-levers, the

bell-cranks at the sides of the system havm_ﬂ'-

~ their type-operating arms widely separated

I0

or offset from their key-lever arms, and the
separation or offsetting of said arms being
ﬂ'ladually less toward the mlddle of the sys-

with their connected type-bars.

Signed at the borough of Ma,nhattan city
of New York, in the eounty of New York and 15
State of New York, this 12th day of April,
A. D, 1901.

GEORGE H. SMITH.

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