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To &Il whom it may concern: o
Be it known that I, Jorx H. Barg, citi-

zen of the United States, and resident of

oyracuse, in the county of Onondaga and
State of New York, have invented certain
new and usetul Improvements in Type-
Writing Machines, of which the following

1s a specification.

My invention relates to typewriting ma-
chines and more especially to means where-

by a type carrier having a plurality of types

mounted thereon may be so operated as to
cause any one of such types to print. In
the embodiment of my invention shown
herein, such type carriers consist of a series
of type bars arranged in a plurality of sets,
each of which 1s independently shiftable.
I have provided means whereby each type

~carrier 1s connected with a plurality of keys

and certain of sald keys effect the shifting
motion automatically.

In the accompanying drawings, Figure 1
1s a front elevation, partly in section, of a
typewriting machine in which my invention
1s embodied; Fig. 2 is a vertical sectional
view of sald machine, the section being
taken from front to rear of the machine;
Fig. 3 1s a distorted face view of one of the

type bar segments and the bracket on which
sald segment 1s mounted; Fig. 4 1s a detail
view 1n front to rear vertical section; Fig.

5 1s a diagrammatic view illustrating the
motton of the type bar and its carrier as
seen from one side; and Fig. 6 1s a diagram-
matic view 1llustrating the motion of a type
bar as seen from the front. '

- I have shown my invention applied to a
front-strike typewriter, the main frame of
which comprises a base portion 1, from
which rise posts 2, which support a top plate
3, on which 1s mounted a rail 4 having in its
front and rear edges raceways which co-
operate with corresponding raceways in a
carriage 5, on which 1s mounted a platen 6.

The carriage is drawn across the machine

by the usual spring drum or by any suitable
means, and 1ts motion is controlled by an
escapement wheel 7 with. which cooperate
feed dogs 8 mounted on the upper end of a

vertical rock shaft 9, which has near its |
lower end an arm 10, which is operated by
a bracket 11, which 1s mounted on a trans-

versely reciprocating universal bar or gate

connected with an upper case

substantially like that in the Smith Premier
typewriter. The escapement wheel 7 is
mounted on one end of a shaft, which at its

other end carries a pinion 13, which meshes

with a rack bar 14, which is supported on
arms 15 which are pivoted to the carriage.
The keys 16 are mounted on stems which are
pivoted to arms 17 on rock shafts 18 which
are held 1n their normal positions by springs
19. The rock shafts 18 are journaled at
their forward ends in frame plates 20 and
at their rear ends in the base portion 1 of
the main frame, and said rock shafts are
provided with arms 21 (Fig. 1) which oper-
ate the universal bar 12 in the manner usual
1in the Smith Premier typewriter. Xach of
the type bars 22 carries a plurality of types.

In the present case I have shown a lower

case type 23 and an upper case type 24
mounted on each type bar.

In the present instance I have shown a
machine provided with forty-two tvpe bars
each carrying two types and actuated by
eighty-four keys, one for each type, each
type bar being operatively connected with
two keys. Kach type bar 1s operated by a
push link 25, which is pivoted at its front
end to the type bar and at its rear end to
the vertical arm of a bell crank 26, which
1s pivoted to a hanger 27, which is secured,
as by a screw 28, to a stationary segment
29, which lies back of the type bars. - The
bell crank 26 has a forwardly extending arm
to which 1s connected a link 30, which ex-
tends loosely through slots in two arms 31,
1xed on two of the rock shafts 18. The
link 30 has formed thereon two .enlarge-
ments or balls 32 which lie beneath the arms

31. The construction 1s such that if either

ot these two rock shafts be operated by its
key, the ink 30 will be drawn down by the
engagement of the arm 31 of the operated

rock shaft with one of the balls 32 and the

link will move 1dly through the slot in the
other arm 31 without disturbing the other

rock shaft 18. Tt will thus be seen that the

bell crank 26 may be operated by any one
of a plurality of keys without disturbing
any other key. _
The upper one of the two rock shafts is
key and the

lower one with a lower case key. When
the latter key 1s operated the type bar is

12, the construction of these parts being | simply swung about its pivot and the lower
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case type 23 stmkes the platen, but when the
upper case key is operated the type bar 1s

~ swung about its pivot and at the same time
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25

a case shift motion is imparted to said pivot,

and the upper case type 24 strikes the
platen. In order to effect this case shift mo-
tion the series of type bars 1s divided 1nto

a plurality of sets, six sets being shown in
the present case.

The type bars are mount-
ed on short segments 33, each of which con-
sists of a sectmn of a rod having ball races
34 formed 1n 1ts surface and the
end of each type bar is formed with an eye
35 having an
therein to coperate with one of the ball
races 84. Anti-friction balls 36 run in these
coOoperating races.

links for the type bars, the series of bell
crank levers mounted on the stationary seg-
ment and operated by links each of which is
connected to one of the rock shafts, are not
of my 1nvention.

‘The segments 33 are mounted on arms 37
which are secured to the ends of said seg-
ments by screws 38 (Fig. 2). The arms
37 extend from the secrment 33 toward the

" rear of the machine and are pivoted on the

30

35

40

45

conical ends of a rod 39 (Fig. 3) which 1s
secured to a bracket 40 which 1s secured to
a stationary segment 41 by screws (Fig.
2) which pass through openings (Kig. 3)
in the brackets 40. The brackets 40 are
formed of sheet metal, and the segment 41
1s formed on 1ts upper surtace with flat
faces for the reception of said brackets, as
shown in Fig. 1. The pivotal bewrmcrs of
the arm 37 are adjustable by tln*htenmg or
loosening a nut 42 (Fig. 3) threaded on
the end of a headed bolt 43 which connects
the two arms 37, said arms being bent to-
ward one anot. '1er 2s shown in I 12. 3, to
accommodate the head of the bolt and 'the
nut without having these parts of one frame
interfere with the corresponding parts of
an adjacent frame.

One of the arms 37 is formed with an

‘upwardly projecting arm 44 (Fig. 2) to
~which 1s connected one end of a spring 45
50
“adjusting screw 46 on which 1s threaded a

the other end of which 1s connected to an

milled nut 47, which engages a bracket 48

~ through which the screw 46 passes and

Do

60

6O

~which is mounted on the segment 41. The
motion of the arm 44 under the 1mpulse of-
the spring 45 1s adjustably limited by

serew 49, Which is threaded through an ear
50 Wthh is turned up from the bra,cket 40.

A lock nut 51 secures the screw 49 1n its ad-
justed position. The segment 33, the arms
37, and the parts connected therewﬂzh COI -
stitute 2 shiftable type bar carrier or
hanger which is held in its normal position
by the spring 45, this being the position In
which the lower case type 1S adapted to

R
?; EE
.. L._'r‘ . ..

B - .

pivotal

internal ball race formed

This particular form of
ball bearing type bar and also the operating

up ¢ and down motion.

keys.

| p051t1011
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| strike ‘rhe phten It will be observed that

if a lower case key be struck sharply, the

force which the link 25 exerts on the type
bar tends to press the arm 44 more tightly
against the stop 49, so that the violent oper--

70

ation of this key has no tendency to dlsplace -
the carrier from its normal position. The

bracket 40 has an ear 52 depending there-
from, and through this ear there is threaded

stop screw 53 ha,vmﬂr a lock nut 54. The
sc1ew 53 is in posmmn to be engaged by an
arm 55 depending from one of the arms 37
‘and to satd arm 55 is connected the for-

75

ward end of a link 56, the rear end of Whmh_ o

18 pivoted to an arm or lever 57, which is

pivoted at 58 to a bracket 59, Wthh 1S se-

80

cured to the fixed segment 29 b a screw 60 '

59
The bracket 59 extends below the screw 60
and has

pivoted to the rear end thereof a universal

passing through -an ear of sald bracket
and threaded into said segment 29.

80

plvoted thereto at 61 a link 62 -
which lies parallel to the link 57 and has

bar or gate 63. A bracket or arm 64 rigidly :

secured to the universal bar 63, 1s pivoted
at 65 to the link or lever 57. The construc-

tion i1s such that the lever 57 and the link
62 guide the universal bar 63 in a parallel

90

If this universal bar
be depressed, the 1ever 57 will be drawn to ¢
the position shown in Fig. 4 and the link 56
will draw the arm 55 back into contact with
‘the stop screw 53, depressing the segment

33 1into such posfmon that the upper case

type 24 will strike the platen. The form of

by reference to Fig. 1. Each of these uni- '

project brackets 66 which are 1n p031t10n to

be engaged and depressed by arms 67 on
‘those rock shafts 18 which are operated by
shafts 18
which are operated by lower case keys do
not operate the universal bars or gates 63.
‘The construction is such that if an upp

upper case keys.. Those rock

er
case key be depre%ed 1ts rock shaft will be

oscillated, the arm 31 of such rock shaft will
operate the link 30, bell crank 26, link 25,

and type bar 22, and the arm 67 of such

versal bars consists of a rectangular frame
comprising two. vertical arms from which

105

110

115

rock shaft will de ress the corresponding

gate 63 and draw the case shift mechanism

to the position shown in Fig. 4. It will be
perceived that the case shlft mechanism is
automatically operated by the upper case

By an inspection of Fig. 4 1t will also
be perceived that when an upper case key

120

1s depressed the link 56 stands about on the. '

“dead centel of the lever 57, so that the type
125
Tt will also be perceived that the

bar carrier is positively ] locked inits depressed

motion imparted to the type bar carrier by

the link 56 is practically complete before .
the universal bar has reached 1its limit of
motion, as the part of the motion of the

130

100
the universal bars 63 will be best understood S
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lever 57 near the dead center imparts very
little longitudinal motion to the link 56.
This bemo the case, the motion of the upper
case type “at the instant of impact with the
platen 1s practically a motion of said type
about the pivot of the type bar, and not a
motion compounded of this pivotal motion
and a motion of the pivot itself. It will
also be perceived that the whole motion of
an upper case type from its normal position
to its printing position is a motion thus com-
pounded, so that the upper case key and the
lower case key impart different motions to
the type carrier to bring one or another of
the types to the printing point. It will also
be perceived that the shiftable frames are
connected with entirely independent case
shift devices, that frame, one of whose type
bars 1s bemﬂ operated bemo the only one

having a case shift motion 11111:)511ted thereto.

In Fig. 5 the path of a lower case type to

the prmtm point is represented by the line

f; and the path of an upper case type, when
the lower case type 1s moved to pnn‘tmﬂ
position, 1s represented by the line . The
path of an upper case type to the printing
point 1s represented by the line ¢ and the
corresponding path of a lower case type by
the line ¢’. In said figure, ¢ 1s the pivotal
center of a type bar when the frame 18 1n
normal position, and ¢’ the pivotal center
when sald frame is in shifted position. It
will be perceived that the motion of the
frame from one of these positions to another
1s not a simple motion of translation, but 1s
in the nature of a rotation about the pivot
39 as an axis. When the parts are 1n nor-
mal position the pivot points ¢ of the
seven type bars mounted on the one frame
are arranged in the arc of a circle having
the printing point ¢ as a center. This cir-

cle lies 1n a plane which 1s tangent to the

platen at the printing point. When the seg-
ment 1s shifted to the position shown in
Figs. 4 and 5, sald segment 1s not only
moved farther from the prmtmo polnt, but
1t 1s also rotated through an angle which 1s
represented in Kig, 5 by the letter x, so that
‘ruck

moves from the printing pomt d to a
@” 1n front of and below said printing point.
When the segment 1s in its upper pos*:ttmn
with its center of curvature colnciding with
the printing point, the different type bars

5 on said segment move in paths which con-

verge and “meet at the printing point, and
which if continued past the printing point,
would diverge. The lower case types 23
are so located on the type bars as to meet at
the printing point when the segment 1s 1n
this upper position. When the segment 1s
shifted the point of meeting of the lower

‘case types 1s shifted, so to Spe‘LL, from d

to the point 4, after passing which last
point the lower case types 23 begin to sep-

pont

arate and the upper ends of the bars car-
rying the upper case types 24 approach
nearer and nearer each other and will finally
meet or coincide at the point ¢ on the platen.

It 1s possible to plopmtion the parts so
that the two types 23 and 24 may both be 1n
a hine that lies 1mn the plane of motion of the
type bar and so that the amount of diver-
oence between the paths of the several type
bars after passing the point " shall just
bring each of the upper case types to the
prmtmo point. This arrangement is an ad-
vantage, because where the types are ar-
ranged st-might along the type bar the room
or space 1n the type basket can be utilized
to better advantage.

In Fig. 6 1s shown a diagrammatic front
view of one of the segments in normal posi-
tion. In this figure ¢ represents the print-
ing point and at e are shown the positions
of three of the upper case types when the
corresponding lower case types are at the
printing pomnt. It will be seen that 1n each
of the three type bars here diagrammatically
represented, the upper and lower case types
are so related that a line passing through
said types lies i the plane of motion of the
type bar on which they are mounted. Ifach

70

70

80

85

00

of the upper case types represented at e,

in moving to the position shown, has crossed
the paths of the other two, and, 1f the types
could move through a farther distance equal
to the angle «, the three paths would inter-
sect again at a point. When the segment 1s
dr opped down to the position shown in full
lines 1 Ifig. 5, these types do move through
this f‘mddltwnal angle, and the paths of all
three meet at the printing point.

So far as I am aware 1t 1s broadly new to
mount a plurality of type bars on a segment,
each of said type bars having thereon a
plurality of types disposed in a straight line
longitudinally of the type bar and to pro-
vide means for shifting said segment so that
all of said types will strike the platen at
same point. The proper proportions of
parts to secure this result can be determined
oraphically, or they can be determined ana-
lIytically from the following formula:

a
— COS. Y

b

COS8., &= :
a .
‘Jl—y sin. Y

in which # 1s the angle between an outer
type bar and the middle type bar of a set
(F1g. 6); @ 18 the angle through which the
type bar frame 1s shifted (I‘w 5) 3 @ 1s the
distance of a lower case type from the pivot

point of its type bar; and & 1s the corre-

sponding distance of an upper case type.
When the segment 1s shifted the motion of
the pivotal axis of the middle type bar 1s a

 simple motion of translation,-the different

the -
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mge Somewhat bunched together.

.130511310118 of the axis being parallel ; but the |

different positions of the pwotal axes of the
end type bars of the segment are not paral-

lel. As a consequence of this the printing

faces of the upper and lower cases types of

these type bars lie in different planes. Also
the distance between the two types on one
of the outer type bars is slightly greater
than the corresponding distance on the mid-
dle type bar. The relations between the
two types on the several type bars are thus
different and are somewhat complicated.
For this reason I have mounted the two
types on the type bar separately, each type
being provided with a longshank so that the
two types may be sep%rately adjusted to the
proper position by bending their respective
shanks.

- In Figs. 1 and 4 I have shown the type
bars 22 resting at their free ends in a fixed

basket or cushion 68. With this construc-

‘tion, when a segment is shifted the several

type bars are drawn down to the position
shown in Fig. 4 and the partial rotation of
the segment about an axis results 1n the free

ends of the type bars being drawn toward

the middle type bar of the set and thus be-

this is found to be ob]ectl(}nable ‘the con-
struction shown 1n If1g. 5 may be employed
In this construction, each oroup of type bars
1s provided with 2 separate type rest 69

which 18 mounted on arms 70 which are se-

cured to the arms 37 of the type bar carrier,

so that when said carrier 1s shifted the free
ends of the type bars drop to the position

shown 1n Kig. 5 and do not bunch together.

Various clmnﬂes in the details of con-

struction and arrangement may be made
without departing from my invention.
What I claim as new and desire
by Letters Patent, 1s:—
1. In a typewrltmﬂ' machme the combi-

nation of a series of keys; a series of rock

shafts operated by said keys; arms on said
rock shafts; a series of sub-levers; means
connecting each of sard sub-levers
plurality of said arms; and type bare oper-
ated by said sub-levers.

2. In a typewutlntr machine, the combi-

nation of a series of type bars arranmed n

a plurality of sets and each carrying a plu-

rality of types; a plurality of sets of keys,

one key for each type; and means whereby
any key of one set may impart a case bhlft

motion to the particular one only of said sets

of type bars to which that key belongs. -

3. In a typewriting machine, the COIllbl-
nation of a series of type bars arranged in
a plurality of sets; key controlled means for
operating said type bars; and means for
imparting a case shift motion to any one
of said sets of- type bars mdependently of

the others.

In case

to Secm e'

with a.

069,326

nation of a series of typc bars auanged in

a plurality of sets, and case shift devices
for the different sets of type bars, each of

sald case shift devices being capable of be-

ing operated without operatlmr any other_

of sald case shift devices.

5. In a typewriting machine, the comb1-~__

nation of a plurality of 1ndependent seg-
ments pivoted to move mdlallz toward

from the printing-point; type bars pivotally

..md |

70

75
connected to said sefrments and provided

each with a plurality -:)f types independent .

cgates connected to said segments to move

the same for case-shift; a plumhty of key |

levers operatwe]y connected to each type

bar; and connections whereby certain of said

key levers operate certain of said gates.
6. In a typewriting machine, the combi-

nation of a pivoted type bar pr*(wlded with
85

a bell crank lever con-
a4 rod. connected to said

a plurality of type;
nected to said bar;

bell crank lever; shoulders or projections on
sald rod; key levers having slotted arms co-

acting with " said p10]ect10ns or shoulders;
and case shifting mechanism- actudted by
certain of said key levers. -

7. In a typewriting machme the combi-

nation of a pivoted type bar prmrlded with

a plurality of type; a bell crank lever con-
nected to said bar;

a vertical rod connected
to said bell erank lever balls on said rod;
a plurality of rock- shafts arranged one over

and case ‘shifting mechanism operated by
certain of said rock shafts.

80

90

95

the other; arms on said shafts coactlnfr with

said balls to operate the rod and type bar;
100

8. In a typewriting machine, the combma- '
tion of a plurality of indep endent carriers

pivoted In the arc of a LlI‘Cle‘ a plurality of
105

each of said carriers and provided each with

type bars for and pwotally connected to

el le ality of type, the pivot of each car- - |

rier being substantially parallel to the axis

of 111011011 of one of the type bars on that
110

carrier; a plurality of key levers for each
type bar- connections whereby said key le-

vers actnate said type bars; and means -
whereby (,elta,ln of said key lwus actuate

said carriers individually for c

9. In a typewriting machine, the mmbma- |

tion of Ley--opemted rock shafts arra anged

ase shifting. |
115

in a vertical row; arms on certain of said a

shafts; a vertically movable gate actuated

by said arms; type bars, each prowdud with

a plurality of type; means whereby a num-

120

ber of said shafts, equal in number to the

type on the type bar actuated thereby, op-
erate one and the same type bar; and case
shifting mechanism actuated by said gate.

10. In a typewriting machine, the comb1-

nation of a pivoted segment; a plurahty of

type bars pivotally connected to said seg-

125

ment, the axes of motion of said segment

and of one of said type bars being parallel

4. In a typewriting machme the combl- | and smd bars bemg each provided with a
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plurality of type, a series of key levers

equal In number to the aggregate of said

type; means whereby key levers, equal in
number to the type on the bar actuated
thereby, operate each type bar; and means
whereby certain of said key levers operate
the said segment for case shifting.

11. In a typewrltlnﬂ* machine, “the combi- _

nation of a segment, a series of type bars
mounted on said segment, each of said type
bars carrying a plumhty of types each of
which lies 1 the plane in which the type
bar swings; and means for imparting to said
seginent a case shift motion such that any
type of any type bar may swing to the print-
Ing point.

12. In a typewriting machine, the combi-

nation of a series of type bars mounted in a
plurality of sets, each type bar carrying a
plurality of types each of which lies in the
plane in which the type bar swings; and
means for imparting to one of said OTOUPS
of type bars a case shift motion such that
any type of any type bar may be swung to
the printing point.

13. In a typewriting machine, the combi-
nation of a series of type bar carriers, each
shiftable toward and from the pr 111t1110
pomnt; a group of type bars mounted on each
of said carriers, each type bar having a plu-
rality of types, a series of keys, one for
each type, a plurality of said keys being
connected with each type bar; a series of
universal bars, one connected with each
shiftable carrier and controlled by certain

of the keys which are connected with the

oroup of type bars on that carrier.

14. In a typewriting machine, the combi-
nation of a segment, arms to which said seg-
ment 1s secured ; a bracket lying behind said
segment, said arms being pivoted to said
bracket, acjustable stops mounted on said
bracket; a spring for normally holding one
of said’ arms 1n contact with one of said
stops; and case shift mechanism for draw-
ing one of said arms into contact with the
other stop.

15. In a tvpewmtmﬂ machine, the combi-

nation of a series of key operated rock
shafts; a universal bar operated by certain

- of said rock shafts; parallel links on which

60

sald universal bar 1s mounted for up and
down motion; and a shiftable type bar car-
rier operated by said universal bar.

16. In a typewriting machine, the combi-
nation of a plurality of sets of type bars:
and means for imparting a case shift motion
to any set of type bars independently of any

~other set.

17. In a typewriting machine, the com-
bination of a series of type bars arranged 1n
a plurality of groups, and each having a
plurality of types; a series of keys, onc For
each type; a plurality of said keys being

65 connected with each of said type bars; and

r

i

each type, a plurality

(>

means controlled by certain of said keys for

1mparting a case shift motion to one of said

groups of type bars but not to the others.
18. In a typewriting machine, the com-
bination of a series of type bars arranﬂed n
a plurality of groups and each hfwmﬂ a
plurality of types; a series of keys, one For

of said keys being
connected with each of sald type bars; a

plurality of universal bars, one for each
oroup of type bars, each of said universal

‘bars being controlled by certain of said

keys; and means controlled by each uni-
versal bar for controlling the selection of
the types within the COIleSpOlldlllU oroup
of type bars.

19. In a typewriting machine, the com-
bination of a platen; a plurality of seg-
ments, each pivoted to swing toward and
from the printing point about fn axis paral-
lel to the plane of the segment; a series of
type bars mounted on each of said segments,
each having a plurality of types; the con-
struction and arrangement being such that
when a segment is 1n position to print from
the end type on a type bar, the center from
which said segment 1s struck stands in front
of the prmtmo point.

20. In a front strike typewriting ma-
chine, the combination of a platen; a type

bar segment pivoted to swing toward and

from the printing point about an axis paral-
lel to the plane of the segment; a series of
type bars mounted on said segment, each
type bar carrying a plurality of types, the
construction and arrangement being such
that when the segment i1s shifted to print
from the type near rest the end of the type bar,
the center from which the segment 1s struck
1s farther toward the front of the machine
than when said segment 1s swung to print
from another type.

21. In a {front strike typewritinge ma-
chine, the combination of a platen; a plu-
rahty of type bar segments, each pivoted to
swing about an axis that stands behind said
segment and 1s parallel to the plane of the
seo‘]:nent and a serles of type b‘lI‘S mounted
on each. of said segments, the construction
and arrangement being such that when one
ot said seoments 1s 1n position for the lower
type thereon to print, the center from which
the segment 1s struck approum‘ttely coln-
cides with the printing point, but when said
segment 1s 1 position for an end type on a
type bar to print said center stands in front
of and below the printing point.

22. In a typewriting machine, the com-
bination of a platen; a plurality of type bar
segments, each pivoted to swing toward and
from the printing point about an axis paral-
lel to the plane of the segment; a series ot
type bars mounted on each of said SeQ-
ments, each ty1]fae bar carrying a plurality of
types, each of which lies in the plane 1n
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which the type bar SWings; and case shift | to one of the first two elements named a
devices for swinging said segments to cause | case shift motion, such that any type of any
~one or another of the types on an 0perated | type bar may swmg to the printing point.
- type bar to print. Signed at Syracuse, in the county of
5 23. In a typewriting machme, the c¢om- | Onondaga and State of New York, thls 15
~bination of a platen, a segment, a series of | 16th day of Jul A D 1904. '

type bars mounted on said segment, each of J OHN H BARR
~said type bars carrying a plurality of types | WltlleSSBS" o
each of which lies in the plane in which the | - E. E. CORY

10 type bar swings, and means for 1mpart1ng ELIZABETII Puroy.
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