J. H. BARR.
TYPE 'WRITING MACHINE.
APPLICATION FILED MAY 28, 1905,

1,000,361. o Patented Aug. 15, 1911.

4 BHEET8—8HEET 1.

od
N

RN !
2 Al - il 1‘.{ “1 'N ‘
]l
. W = 3
R A ;‘kl, i
Lo\ &)Aﬁw: o\ \' ‘

;11 1\

O]
\
wd
Qv =t
= 1 o
} <
WITNESSES. . INVENTOR.
0 K y244% : By ' '

Wm . ‘ § Am




J. H. BARR.

TYPE WRITING MAGHINE,
APPLICATION FILED MAY 26, 1905.

Patented Aug. 15, 1911.

4 SHEETS—BHEET 2.

1,000,361.

> AR N W
Z
%
7
® / / “
%,
S
%
%
%
& .
Ka é;
i e o
J (Zh
g o2 o
3 =5
=2 =
7 AT So =2
~E )
it D
7% ; )
LI N : =SSN \N
o\ = ain S
O] =
L >
4 " % Kj
N [
od
z, % N 9
AN
D
N
b <O
\i% % mro
i O [g¥4
v
3
™™™ \}
=~ =% L
e
- o
AT Ny
WITNESSES : TNVENTOR.

QuAbL Fttirr

BLWM_/

ATTORNEY,




J. H. BARR.

TYPE WRITING MACHINE,
APPLICATION FILED MAY 26, 1805.

1,000,361. - Patented Aug. 15, 1911,

4 SEEET8S—8HEET 3.

ST

WITNESSES : INVENTOR.
.ATTORNEY.




APPLICATION FILED MAY 26, 1905,

J. H. BARR.
TYPE WRITING MACHINE,

1,000,361. Patented Aug. 15, 1911,
4 SHEETS—-SHEET 4. .
1
: =5 0 0 0 _ 0 &
| g
Fany {i\ Foay oY
R ) 0 5 o
N , ' .
‘ — I
E— ) cla ORCT, J)
LD A\ N\ L\ \] \{J
L . $
| =5 0 0 0 _0
‘ - T |
5=— o 0 0 & O~ $
' , i g o
N | . . '
: Py rl\ Py Y
o N O \ ¥ ¥ ©) . d)
PN~ . ] - <t
&—>o ) ci> o =0 &

WITNESSES-:

v sl B

INVENTOR -

//QD/K«, I7F arre—

His ATTORNEY




10

20

25

30

40

45

o
ox

e

[TH

) STATHES

PA

VTENT OFFICH,

JOHN X. BARR, OF SYRACUSE, NEW YORK,

ASSIGNOR TO THE SMITH PREMIER TYPXR-

WRITER COMPANY, OF SYRACUSE, NEW YORK, A CORPORATION OF NEW YORK

TYPE-WRITING MACHINE.

1,000,361

Speciﬁbation of Letters Patent.
Applieation filed May 26, 1905.

*atented Aug. 15, 1911,
Serial Wo. 262,395,

To all whom ¥t may concern:

Be it known that I, Jouw T1. Baer, citi-
zen of the United States, and resident of
Syracuse, in the county of Onondaga and
State of New York, have invented ‘ertain
new and useful Improvements in Type-
Writing Machines, of which the following
is a specification.

My invention relates to typewriting ma-
chines and more particularly to the typc ac-
tions of such machines.
~ My invention is more especially <l(fsignm'l
for use in & front-strike machine but it i
capable of adaptation to other styles uf
typewriting machines.

My invention is illustrated in the accom-
panying drawings in which,

Figure 1 is a front to rear vertical sec-
tional view of a front-strike machine. Fig.
9 1s a transverse view of the same, the sec-
tion being taken on a plane back of the type
bar s eomonts Fig. 3 is a detail view similar
to Fig. 1 but taken on a slightly different

section. Fig. 4 is an Isometric view of a
portion of the segment on which the sub-

Fig. 5 is a similar view
of one of said levers. Iig. 6 is a diagram-
matical view of the key connections. Fig. 7
13 a view of one row of key levers as seen
from a point below and in front of the ma-
chine.

The base portion of the main frame of the
machine shown in the drawings, comprises
sicle plates 1 connected toge (hev at the rear
by ‘m end plate 2. Posts 3, 1'isiug‘ from said
side plates, support a top plate 4 on which
is gecured a bar or rail 5 having in its frout
and rear edges ball races which cobperate
with cor roxpon(lmp ball races 1n a carriage 6
which supportsa platen 7. Antifriction balls
or rollers 8 run m said ball races and sup-
port the carriage which may be drawn
across the machine by the usual spring drum
and the motion of which may be controlled
by any suitable escapement mechanisn.
That portion of the top plate 4 which.is in
front of the carrviage is arched as shown at
9 and two type bar segments 10 and 11 are
secured at their ends in any suitable manner
to the under side of said arched portion of
the top plate.  As far as some of the features
of my invention are concerned one of said
type bér segments might be digpensed with
if desired: and o f(w as eovtain other fea-

levers are mounted .

tures of my invention are concerned these

two segments might be replaced with a sin-
gle e-(rnwni h.xvmn two sets of type bars
mounted thereon. Both of the segments 10
and 11 are mounted below the platen, the
segment 10 being of less radius and sitiated
a little neaver the back of the machine than
the segment 11, A set of type bars 12 is
mounted on the scgment 10 and a set of
longer type bars 13 is mounted on the seg-
ment 11, each of said type bars carrying at
its free end a type 14.. As shown in the
present instance the segments 10 and 11 con-
sist of rods hu ing formed therein a series
of annular V shapcd grooves which con-
stitute ball races and each of the type bars
is formed at its p1v0t<1] ond with an enlarged
eye which surrounds the scgment and w hich
is inter nallv grooved Lo fm m a ball race that
cobperales with the ball race in the seg-
ment. Antifriction balls running in these
cobperating hall races constitute Dall bear-
ings for the type bars.

“As shown in Fi ig. 2 the heels of the shorter
type bars 12 are arranged quite close to-
gether, there being little if any more room
between them than is desirable for clear-
ance. The types 14 mounted on these type
bars thervefore are spaced farther apart than
the heels of the tvpe bars, this being due to
the fact that said type bars when in their
normal positions are at a greater angle than

90 from the printing ])omt. The arc in
whu,h the types are 111’:’1‘nged is an arc of

greater radius and consequently a longer
arc than that in which the heels of the type
bars are arranged. It is due to this fact
that there is room between the types on the
shorter type bars 12 for the longer type bars
13 to play between said types. The shorter
type bars as they lie in the basket flare or
radinte or diverge from their pivot ends
toward their free ends, thus leaving between
them spaces for the motion of the longer
type bars. This arrangement enables e to
get into the machine a ‘maximum number of
type bars of moderate length and it will be
understood that this arrangement may be
attained by other means than these here
shown., The type bars are here shown
rnounted on two separate segments but the
advantages of the arrangement just de
seribed may be secuved in other ways than
by the use of the separate grooved segurents
shown,

A third segment 15 of

greater diameter
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than either of the type bar segments, is se-
cured to the under side of the top plate 4
in any suitable manner and lies beneath said
type bar segments. A series of links or
levers 16 ave pivoted in radial slots 17 (Fig.
2} formed in the rear edge of the segment
15 and said links or levers extend in a direc-
sion approximately radial of the several
segments. A slot 177 (Figs. 1 and 4) is
#ormed in the under side of the segment 15,
and a wire 18, lying in said slot, serves as 2
pivot for all of the sub-levers 16. Each of
the levers 16 has pivoted to its free end at
19 a link 20, the other end of which is
pivoted at 21 to an ear projecting from the
heel of one of the type bars. As shown in
the present instance the lever 16 and the
link 20 are in substantial alinement and
oxtend in a direction approximately radial
of the scgments. As shown in the present
instance, the pivots 18, 19 and 21 lie sub-

stantially in a straight line when the parts
ave in theit normal position, but the pivot

19 may stand normally somewhat in advance
of a line joining the pivots 18 and 21 if pre-
ferred. Wach of the links.or levers 16 has a
link 22 pivoted thereto at 28 about midway
of the length of said lever 16. Said link
99 extends toward the front of the machine

5 and its forward end is pivoted at 24 to the

depending arm 25 of an angled key lever,
the forwardly extending arm 26 of which
has pivoted thereto the stem o7 of a
key 98. The construction is such that if

S one of the. keys 28 be depressed the

corresponding link 22 will pull the lever
16 toward the front of the machine and
throw the type bar to the printing point, as
indicated by dotted lines in Fig. 3. The
parts are returned to normal position by a
returning spring 29 which lies beneath the
segment 15 and which is cennected at its
rear end with a hook 80 formed on the heel
of the lever 16 and at its forward end to
one of a series of hooks 31 formed on the for-
ward edge of said segment 15. The motion
of the parts under the impulse of the re-
turning spring is limited by a collar 32
fixed to the key stem 27 and having mounted
above it a washer 33 of felt or other sound-
deadening material, which engages the
under surface of the keyboard 34, through
suitable openings in which the several key
stems project. Bach of the levers 16 has
the form shown in Fig. 5. An open-ended
slot 35 formed therein enables the lever to
he slipped over the pivot wire 18 and the
rear end of said slot constitutes the bearing
of the lever on said wire. A notch 36,
formed in the upper edge of the slot 35, is
adapted to prevent the lever from becoming

accidentally displaced from the pivot wire.

In case a type bar should stick and the
operator pull up on the key 28 it will be
seen that the link 22 would tend to push the

1,000,361

lever 16 off of its pivot.
notch 86 svould engage the wire 18 and
prevent further displacement of the lever.
The type bars 12 and 13 have their free
ends normally supported by a segmental
type rest 40 which 1s secured at its ends to
the under side of the top plate 4.

1 prefer to form the hinks 20 with a back-

wardly projecting curve as shown in the
This avoids interference between:
the link and the pivotal end of the type:

drawings.

bar, and also gives elasticity to. the link.
The links 22 are also curved downward near
their forward ends, partly for the sake of
elasticity and partly to avoid interference
betweert the links and the forwardly extend-
ing arms 26 of the bell cranks 25, 26 when
the keys are depressed. - This will be under-
stood by reference to Fig. 1 in which one
key is shown in its depressed position.

The bell cranks 25, 26 are pivotally

mounted on a series of transverse rods 41

“which pass through and are supported by a

series of partition plates 42 (Figs. 1 and
6). These partition plates are supported by
two frame rods 43 (Fig. 1) which are sup-
ported at their ends in the side plates 1 and
the partitions 42 are spaced apart on said
frame rods by collars 44. The keys are af-
ranged in transverse and longitudinal rows
and there is one partition 42 between each

In this case the
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consecutive pair of longitudinal rows. The

bell cranks 25, 26 have the form best shown
in Figs. 3 and 7. Said bell cranks are
formed of sheet metal and each of the arms
96 consists in fact of two branches joined

100

together by a strip 45, which spaces the two -

arms 26 a suitable distance apart so .as to
cause the bell crank to occupy substantially
the entire space between two partitions 42.
Said arms 26 are bent toward each other so
as to embrace the key stem 27, the whole, as
seen from the top, having about the shape
of the letter A. The arm 23 of the bell
crank consists of a downward extension of

‘one or the other of the arms 26.

The present machine is a full keyboard
machine having a single type on each type
bar. I have shown forty-two type bars
mounted on each of the segments, and, as
will be seen by reference to Fig. 2, the type
bars of one segment alternate with those on
the other. The entire eighty-four levers 16
are mounted on the segment 15 and every

other lever is connected with a. short type.

bar and the alternate levers with the long
type bars. The links 22 which extend to the
keyboard also alternate, one being connected
with a short type bar and the next succeed-
ing one to a long type bar. As the short
type bars are, or may be, lighter than the
longer ones, I prefer to mount the lower
case type on them, said type being more fre-

quently used than the upper case type. ..
Furthermore, it is desirable and usual to ™
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place the lower case keys near the front of
the keyboard and the upper case keys and
character keys near the back of the key-
board. The connections of the links 22 with
the type bars and with the several keys are

represented diagrammatically in Fig. 6, in |

which said links are represented by lines ex-
tending toward the top of the sheet. In
order to make the arrangement more appar-
ent, I have represented those links 22 which
ave connected to the longer tyvpe bars by
lines which project farther toward the top
of the sheet than those lines which represent
links that ave connected to the shorter type
bars, As a matter of faet, those links which
are connected to the shorter type bars extend
farther toward the back of the machine than
those which are connected to the longer type
bars, but the convention adopted will not
be misunderstood with this explanation.
These are seven transverse rows of keys and
the three front rows are all connected with
short type bars and the three rear rows are
all connected with longer type bars. The
kevs of the fourth or middle row are con-
nected alternatelv with long and with short
type burs.  As the links 22 which are con-
nected with long type bars alternate with

~ those which arve connected with short type
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bars, in order to avoid crossing of said links
and interfercnce between them, the arms 25
of the several bell cranks are bent to the
right or left, as required, so as to bring the
free end of each particular arm into aline-
ment with the particular link 22 to which it
is connected. As will be understood by
veference, to Fig. 6, the middle key of the
extreme left-hand longitudinal row of keys
has its arm 25 connected with the left-hand
arm 26 of its bell crank and extending sub-
stantially straight down from said left-hand
arm so as to connect with the extreme left-
hand link 22,
diagram, is connected with a short type bar.
The second link 22 is connected with the rear
key of the row which has its arm 25 bent
somewhat toward the right in order to prop-
eriv connect with said link, this link being
connected with a long type bar. The third
link betng connected with a short type bar,
extends Torward to the third kev of the
row, which has its arm 25 bent. still farther
to the right. The fourth link, which is con-
nected to a long type bar, extends to the
sixth key of the row, the fifth link to the
second key of the row, the sixth link to the

fitth kev and the seveunth link to the first .

Tn the second row of kevs the middle

ke,
The

key 1s connected with a long type bar.

next link 22 is connected to a short type bar
and therefore extends forward 1t~ the third
lcey of the vow: the next one terminates at
the rear key of the row and s0 on acress the
machine.

Tt will, of course, be understood that the

which, as will be seen from the

particular arrangement of the connection be-
tween the several keys and the several tvpe
bars above deseribed in detail way be very
considerably varied and in some instances
it may be desirable to vary these connections,
for example, in case the connections describ-
ed resulted in undesirable combinations in
the type basket. .

It will be perceived by reference to Figs.
Land 3 that the long type bars in operation
turn through substantially 90°; but the short
type bavs turn through a greater angle. The
I construction is such that the two types
move approximately the same distance in
passing frowm their normal positions to the
printing point.

By reference to Ifig. 3 it will be perceived
that the links 20 and 22 .and the lever 16,
connected with one of the type bars, consti-
tute a connection which gives to the type
bar a very euasy and gentle start and a con-
tinuous acceleration.  The link 20 and the
fever 16 together constitute a toggle and the

toggle.  As the type bar approaches the end
of its stroke. however, the link 20 reaches a
position where it is approximately at right
angles to the levér 16.
at the beginning of the stroke the link 22 is
approximately at vight angles to the lever
16 so that it acts on said lever with the great-
est leverage that it has at any point of the
stroke. Near the end of the stroke the lever
16 and the link 22 are at a wide. obtuse
angle to each other.  The acceleration in the
first part of the stroke is due chiefly to the
breaking of the toggle and the acceleration
in the Iatter part of the stroke is due chiefly
to the widening of the angle between the
link 22 and the lever 16.

It will be perceived that althongh the key
is acling on the type bar at a greatly redunced
mechanical advantage or leverage when said
type bar is at the printing point, neverthe-
less, the returning spring is acting on said
type bar at a good advantage or leverage,
thus affording a quick return to the tvpe bar,
This is due to- the fact that on the down
stroke of the key both the point 19 at which
the link 20 is pivoted to the sub-lever and
the point 21 at which said link is pivoted to
the type bar, move in the sanie general di-
rection, that is to say, they both move to-
ward the front of the machine; and when
the parts are in printing position the line
joining the points 19 and 21, if extended,
lies at"a considerable distance from the cen-
ter of the type bar segment, so that the link
20 has a good leverage on said type bar. At
this part of the stroke the spring 29 has as
t wood a lTeverage on the sub-lever 16 as it had
at the beginning of the stroke. althongh the
link 22 has a much less leverage on said sub-
lever than at the beginning of the stroke.
Moreover, at this time the spring 29 has a

%)

ey

type bar is actuated by the breaking of said.

On the other hand;
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much higher leverage on the link 22 than
it had at the beginning of the stroke, so that
in the first part of the return stroke the link
29, the key lever and the key offer but little
resistance to the returning spring, thus leav-
ing most of the force of said spring con-
centrafed on the type bar. It will also be
perceived that when the parts are in their
normal position it is the collar 32 on the key
stem that rvesists the tension of the return-
ing spring 29, so that in normal position all
lost motion between the lever 16 and the key
is taken up by the tension of the spring.

Various changes in the details of construc-
tion and arrangement may be made without
departing from my invention.

What I claim as new and desire to secure
by Letters Patent, is:—

1. In a typewriting machine, the combi-
nation of a segmentally arranged series of
front-strike type bars; a segmentally ar-
ranged series of operating links pivoted to
the Leels of said type bars and normally ex-
tending therefrom in directions approxi-
mately radial of the type bar segment and
approximately parallel to the plane of said

‘segment ; a series of links or levers connected

to said operating links, normally extending
therefrom in directions approximately radial
of said type bar segment and pivoted at a
segmentally arranged series of fixed points;
a series of keys, and connections between
said keys and said links or levers.

9. In a typewriting machine, the combina-
- tion of & type bar segment; a series of front

strike type bars supported by said segment;
a. series of operating links pivoted to the
heels of said type bars and normally pro-
jecting therefrom in directions approxi-
mately radial of the type bar segment and
approximately parallel to the plane of said
segment; = series of links or levers pivoted
to said operating links and normally ex-
tending therefrom in directions approxi-

3 mately radial of said type bar segment; a
seeond ‘segment on which said links or
Ievers are pivotally mounted; and a series of |
keys connected with said links or levers.

‘8. In a typewfiting machine, the combina-
tion of a type bar segment; a second segment
of greater diameter than said type bar seg-
ment and lying approximately in the same
plane as said type bar segment; a series of
type. bars pivotally mounted on said type
bar segment; a series of levers pivoted in
said second segment and extending in di-

rections approximately_ radial of said seg-

ment; a series of links connecting said levers

- and said type bars and extending approxi-

60

mately radially of said segments; a series of

links connected with said levers and extend-

ing toward.the front of the machine; and a

65

series of keys connected with said links.
4. In a typewriting machine, the combina-
tion of-a platen; a type bar segment dis-

1,000,361

posed below said platen; a second segment of
greater radius than said type bar segment
and situated beneath the same; a series of
front-strike type bars mounted on said type
bar segment; o series of levers pivotally
mounted on said second segment and extend-
ing toward the heels of said type bars in
directions approximately radial of sald seg-
ments; a series of links connecting said le-
vers with said type bars and disposed ap-
proximately radially of said segments; a
series of links connected with said levers
and extending toward the front of the ma-
chine; and & series of keys connected with
said links. ' .

5. In a typewriting machine, the combina-
tion of a platen; a type bar segment lying
below said platen; a second segment of
greater radius than said type bar segment
lying beneath said type bar segment; a se-
ries of type bars mounted on said type bar
segment; a series of links pivoted to the
heels of said type bars and extending there-
from in directions approximately radial of
said segments; a serles of levers pivoted in
said second segment and extending in direc-
tions approximately radial of said segments
and pivoted to said links; a series of links
pivoted to said levers and extending toward
the front of the machine; a series of angled
levers to which said links are pivoted; and
a series of keys connected with said angled
levers. . v ,

6. In a typewriting machine, the combina-
tion of a platen; two type bar segments dis-
posed below said platen, one of said type
bar segments being of greater radius.than
the other; a third segment of greater radius
than either of said type bar segments and Iy-
ing approximately under said type bar seg-
ments; a series of shorter type bars mount-

“ed on one of said type bar segments; a series

of longer type bars mounted on the other
of said type bar segments and alternating
lengthwise of said segments with said shorter
type bars; a series of links pivoted to_the
heels of the several type bars and extending
therefrom in directions approximately ra-

‘dial of said segments; a series of levers piv-

otally mounted in said third segment and
extending in directions approximately ra-
dial of said segments and having said links
pivoted thereto; a second series of links piv-
oted to said levers and extending toward the

front of the machine; and a series of keys
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arranged in a plurality of transverse rows

and connected with said second series of

links, those keys near the, front of the key-
board being connected with the shorter type
bars and those keys nedar the back of the
keyboard being connected with the longer
type bars. o

7. In a typewriting machine, the combins-
tion of a platen; a series of shorter typs
bars; a series of longer type bars; a series
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of keys; and a series of connections between
said. keys and type bars including a series
of Ninks extending from the keyboard to-
ward the back of the machine and connect-
ed at their forward ends with the keys, those
keys that lie near the front of the keyboanrd
beng counected with the shorter type bars
and those keys lying near the back of the
keyboard being connected with the longer
type bavs.

8. In a front-strike typewriting machine,
the combination of a platen; two series of
front-strike type bars, the type bars of one
series being longer than those of the other
and the type bars of one series alternating
with those of the other; a series of keys;
series of bell crank levers operated by said
keys; and a series of links extending from
said bell cranlk levers toward the back of
the machine and operatively connected with
said type bars, those links that are conneet-
ed with keys near the front of the keyboard
being connected with shorter type bars, and
those links that are connected with the keys
near the back of the keyboard being connect-
ed with the longer type bars. 7

9. In a typewriting machine, the combina-
tion of a series of shorter type bars; a series
of longer type bars; a series of keys ar-
ranged in rows transversely and longitudi-
nally of ihe machine; a series of bell cranle
key levers, each having an approximately
horizontal arm and an approximately verti-
cal arm, said hoerizontal arms being connect-

ced with said keys; a series of links connect-

ed with said vertical arms and extending to-
ward the back of the machine and connected
with enid typebars, those links that are con-
nected with keys near the front of the key-
board being connected with the shorter type
bars and those near the back of the kevboard
being connected with longer type bars, the
vertical arms of said key levers being so dis-
posed transversely of the machine that those
links which are connected with the shorter
type bars alternate with those links that ave
connected with the longer type bars.

10. In a front-strike typewriting machine,
the combination of a type bar segment: a
series of front-strike type bars pivotally
mounted on said segment; a series of toggle
linkages pivoted to the heels of said type
bars and extending therefrom in directions
approximately radial of said type bar seg-
ment and each comprising a link and a
lever; a second segment approximately con-
centric with said type bar segment and hay-
ing aaid levers pivoted thereto; returning
aprings connected with the heels of said
levers and drawing the same towavd the
front of the machine; links adapted to pull
gaid levers toward the front of the machine;
hell crank key levers connected with said
links: and keys connected with said bell
crank key levers,

5]

11. In a front-sivike typewriting machine,
the combination of a segmentally arranged
series of frout-strike Cype bavsy a sevies of
togele linkages conneeted with the heels of
sutd type bars and extending therefrom in
divections approximately radinl of the type
bar segment; o sevies of bell ecrank key
levers connccted with said toggle linkages;
a series of keys having stems counected with
sald bell crank levers; a series of returning
springs acting on said toggle Jinkages; and
a series of stops on said key stems,

12, Tn a typewriting machine, the combi-
nation of a type bar; a sub-lever connected
with said type bar; and o key connected
with said sub-lever, sald sub-lever having
an open-ended slot by which it 15 pivoted,
said epen-ended slot being tormed between
the pivot and the open end of the slot with
2 noteh to prevent accidental displacement
of said sub-lever froni its pivot.

the combination of a type bar segment, a
sevies of front-strike type bars mounted on
gaid segment, a series of links pivoted to
said type bars and extending therefrom in
directions substantiaily radial of said type
bar segment, a series of sub-lovers pivoted
to said links and extending in dirvections
substaniiaily radial of said type bar seg-
ment, a series of links pivoted to said sub-
levers and extending toward the front of
the machine approximately at right angles
to said sub-levers, keys for operating said
links, and restoring springs connected with
suid sub-levers.

14, In a front-strike typewriting machine,
the combination of a tvpe har segment, a
series of front-strike type bars mounted on
said segment, a series of links pivoted to
said Cype bars and extending therefrom in
directions substantially radial of said type
bar scgment, a series of sub-levers pivoted
to said lnks and extending in directions
substantially vadial of said type bar seg-
ment, a series of links pivoted to said sub-
levers and extending toward the front of
the machine from said sub-levers, keys for
operating said links, and restoring springs
connected with said sub-levers.

15. Tn a front-strike typewriting machine,
the combination of a type bar segiment, a
series of type bars mounted on said segment,
a series of links pivoted to said type bars
and extending {herefrom in directions sub-
stantinlly vadial of said type bar segment,
a series of sub-levers pivoted to said links
and extending in divections substantially
radial of said type bar segment, a series of
links pivoted to said sub-levers and extend-
ing toward the front of the machine, said
links being approximately at right angles
with the sub-levers when the parts are in
normal position and at an obtuse angle with
said sub-levers when the parts are in print-
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ing position, and restoring springs con-
nected with said sub-levers, ‘
16. In a typewriting machine, the combi-
nation' of a type bar segment; type bars
mounted on said segment; links pivoted to
said type bars and extending therefrom in
directions approximately radial of said seg-
ment; sub-levers extending in directions ap-
proximately radial of sald segment; links
pivoted to said sub-levers and, extending

therefrom toward the front of the machine; |

said forwardly extending links acting on
said sub-levers with decreasing leverage as
the keys are depressed; and returning
springs connected with said sub-levers in
such manner that the leverage of said
springs on said sub-levers is substantially as

great at the end of the stroke as at the

beginning. ‘

17. In a front-strike typewriting ma-
chine, the combination of a platen; a plu-
rality of type bar segments of different radii
mounted below said platen and one below
the other, a series of type bars mounted op
each segment, the type bars of one set work-
ing between the type bars of the other set,
a series of operating links pivoted directly
to the heels of the type bars of each of said
series and arranged behind said segments
and extending in directions approximately
radial of said segments, and means for op-
erating said links.

18. In a- front-strike typewriting ma-
chine, the combination of a platen, a plu-
rality of type bar segments of different radii
mounted below said platen, and one segment

" below the other, a series of type bars on each
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_such segment, a sub-lever segment mounted

beneath said type bar segments, a series of
sub-levers mounted on said sub-lever seg-
ment, and a series of links connecting said
sub-levers with the type bars on both type
bar segments, each of said links being con-
nected directly to a type bar. . -
19. In a typewriting machine, the combi-
nation of a series of keys arranged -in
straight longitudinal -and fransverse rows;
stems for said keys; angled key levers each
having an arm pivoted to a key stem, said
arm consisting of two branches that spread
from the key stem toward the pivot of the

lever so as to afford s wide pivot for.gaid.

lever, the other arm of each of said levers
consisting of an arm of one of . said
branches; links pivoted t6 the second men-
tioned arms, and type bars operated by said
links, said second.arms being bent trans-
versely of the machine, each arm being bent
to an appropriate extent to connect it with
the desired link.

20. In a typewriting machine, the combi-
nation of a series of keys arranged in'a row
extending longitudinally of the machine; a
key lever for each key, said key lever hav-

? ing an A-shaped arm to which the stem of

.the key is connected and a second arm de-

pending from one of the branches of said
A-shaped arm, the second arm of the several

levers depending some from the right-hand

and some from the left-hand branches of 7%

the, A-shaped arms and said second arms be-
ing bent inward to different extents; links
pivoted to said second arms and extending
toward the back of the machine, and type
bars operated by said links. - S

21. In a typewriting machine, the combi-
nation of two sets of front-strike type bars
pivotally mounted one #et below the other,
the type bars of one set alternating with
those of the other, a series of links pivoted
to the heels of the several type bars, and ex-
tending therefrom in lines that radiate ap-
proximately from the printing point, a se-
ries of levers pivoted to said links and ex-

tending radially therefrom, a second sevies -

of links pivoted to said levers and extending
toward the front of the machine, and a serieg
of keys arranged in a plurality of transverse
rows and connected with said second series
of links, those keys near the front of the
keyboard being connected with the shorter
type bars and those keys near the back of
the keyboard being connected with the

longer type bars. :
22. In a front-strike typewriting machine,

the combination of a platen, a plurality of
sets- of front-strike type bars of different
lengths pivotally mounted below said platen
and one set below another, a series of op-
erating links pivoted directly to the type
bars of each of said sets and extending

‘therefrom in lines that radiate from the
printing point, and means for operating said
-links, the links connected with the shorter

type bars extending behind the heels of the
longer type bars. :
23. In'a front-strike typewriting machine,
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the combination of a platen, a plurality of =

sets of front-strike type bars pivotally

mounted below said platen- and one below
another, a sub-lever segment mounted be-

neath the pivotal ends of -said type bars;
a series'of sub-levers mounted on said sub-

lever segment and extending radially io-
ward the heels of said type bars, and radial

Jinks connecting said sub-levers with said

type bars. . S

24.- In a front-strike typewriting machine,
the combination of a platen, a plurality of
sets - of~ front-strike type bars pivotally
mounted below said platen and one bLelow
another, a series of radially disposed toggle
linkages,: each connected at its inner end

“with the heel of one .of said type bars, and
| means for operating said linkages, the lidk-

ages connected with the shorter series!of
type bars being arranged behind the heels of
the longer series of type bars.

25. In a typewriting machine, the com- .

bination of a series of type bars arranged in
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two sets, the type bars of one set being
shorter than those of the otler, a series of
keys, and means operatively connecting said
keys with said type bars, the keys near the
front of the keyboard heing connected with
the shorter type bars and those near the
back of the keyboard being connected with
the longer type bars.

26. In a front-strike typewriting machine,
the combination of a platen; a plurality of
type bar segments of different radii dis-
posed below said platen; and type bars
mounted on said segments, the type bars on
a'segment of less radius being curved in one
direction to avoid conflict with a segment of
greater radius when the type bars are in
normal position, and the type bars on a
segment of geater radins being curved in
the opposite direction to avold conflict with
a segment of less radius when said type bars
are in printing position.

27, In a front-strike typewriting machine,
the combination of a platen; two type bar
segments of different radii disposed below
satd platen; and type bars mounted on said

segments, the type bars on one segmeunt al--

ternating with and working Detween those
on the other, and the type bars on the seg-
ment of less radius being curved to avoid
conflict with the type bars on the segment of
greater radius when said type bars are in
normal position, and the type bars on the
segment of geater radius being formed to

“avoid conflict with the segment of less ra-

dius when said type bars are in printing po-
sition.

28. Ina front strike typewriting machine,
the combination of a platen; a main frame
comprising an upwardly arched top plate; a
plurality of segments each secured at its
end to the under side of said upwardly
arched top plate; and type bars mounted on
said segments. ,

29. In a front-strike typewriting machine,
the combination of & platen; a main frame
comprising an upwardly arched top plate;
a plarahity of tvpe bar segments secured to
the under side of the arched portion of the
top plate, one of said type bar segments be-
ing of greater radius than the other; and a
series of type bars mounted on said seg-
ments, each end of said segments abutting
the under side of said top plate and secured
thereto by a screw.

30. Ina front-strike typewriting machine,
the combination of a platen; a main frame
comprising an arched top plate; two type
bar segments one of greater radius than the
other, secured to the under side of said
arched top plate; a series of shorter type
bars mounted on the segment of less radius
and curved to avoid conflict with the seg-
ment of greater radius when sald type bars
are in normal position; and a series of type
bars mounted on the segment of greater

e

radius and formed to avoid conflict with the
segment of less radiug when said type bars
are In printing position.

31. In a typewriting machine, the combi-
nation of a plurality of type bar segments
aueh fored with a serles of ball beaving

grooves; a series of type bars each having:

an eye encireling one of said segments and
mounted thereon by ball bearings, the type
bars on one of said segments being curved
to avoid confliet with the other of said seg-
ments,

32, In a front-strike typewriting machine,
the combination of a platen; a plurality of
type bar segments of different radii dis-
posed below said platen and one below the
other; ball bearing grooves formed in said
type bar segments; a series of type bars
mounted on said segments, each of said type
bars being formed with an eye encircling
one of the segments and mounted thereon by
ball bearings, the type bars on one of said
segments being curved to avoid conflict with
another of sad segments.

33, Tre o front-strike typewriting ma-
chine, the combination of a platen; o plu-
wlity of type bar segments of different radii
disposed  below said platen; a series of
front-strike type bars mounted on said seg-
ments; a series of keys; and a series of key
operated links lying approximately in a ver-
tical plane and pivoted directly to said type
bars at the rear of said segments, the links
pivoted to the type bars on a seginent of less
rading  extending behind a  segment  of
greater radius.

4. In o front-strike typewriting ma-

chine, the combination of a platen; a plu-

rality of type bar segnments of different radii

disposed below said platen; a series of type
bars monnted on said segments; a series of
links pivoted directly to the heels of said
type bars and each lying approximately in
o transverse vertical plane back of sald seg-
ments; and keys connected with said links,
the links pivoted to the type bars on a seg-
ment of less radius extending bebind a seg-
ment of greater radius.

35. In a front-strike  typewriting - ma-
chine, the combination of two type bar seg-
ments of different radii, a set of longer type
bars mounted on the segment of greater
radiug, means for actuating said longer type
bars, a sct of shorter type bars mounted on
the segment of less radius, links pivoted di-

rectly to the heels of said shorter type bars-

and extending down behind said segment
of greater radius, and actuating devices con-
nected with said links.

36. In a front-strike typewriting ma-
chine, the combination of two type bar seg-
ments of different radii, the segment of
greater radius being situated a little neaver
the front of the machine than that of less
rading; a set of longer type bars mounted
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on the segment of greater radius; means for
actuating said longer type bars; a set of
shorter type bars mounted on the segment
. of less radius; links pivoted to the heels of
szid shorter type bars and extending down
behind said segment of greater radius; and
actuating devices connected with said links.
87, ¥In a front-strike typewriting ma-
chine, the combination of-a platen, a main

12 frame comprising an upwardly arched top

plate, 2 type bar segment secured to the un-
der side of the arched portion of said top

1,000,381

plate, and typé bars mounted on said seg-
ment, each end of said segment abutting the -

under side of said top plate and secured
thereto. . :

Signed at the borough of Manhattan, city
of New York, in the county of New York
and State of New York, this 25th day of
May, A. D. 1905. '

. JOHN H. BARR.

Witnesses: - . A _

E. M. Werrs,
M. F. HANNWEBER.

les of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patentsy

Washington, D, C.”




