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To all whom it may concern:

Be it known that.I, Ciio B. Yaw, citizen :
of the United States,and resident of Arling- .

ton, in the county of Hudson and State of
New Jersey, have invented cértain new and
usefiil Improvements in Type-Writing Ma-
chines, of which the. following is a specifi-
cation.

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

and to. means whereby the type bars may

be chifted to change the. case positions

thereof. ' :
One object of my invention is to provide

an efficient and comparatively simple mech- |

anism of the character described and at the
same tume to provide type actions which
have an easy touch and a uniferm leverage

and in which a uniform extent of dip of |

the keys is provided threughout the key-
Loard.

A further object of my invention is to
provide means whereby the touch of the
keys at one part or another of the key-
board may be simultaneously altered, or
the touch of the keys may be individually
altered, or the touch of the keys in the

entire. key-board may be altered by means:

universal to all of the actions as may be

desived.

To the above and other énds which will

‘hercinafter appear, my invention consists

in the features of -construction, arrange-
ments of parts and combinations of devices
to be set forth in the following specifica-
tion and particularly pointed out in the
appended clainis. ‘

In the accompanying drawings wherein
like reference characters indicate corve-
sponding parts in the different views, Fig-
ure 1 is a-vertical central fore and aft sec-

tional view of one form of typewriting ma-

chine embodying my invention, the section
being taken on the line z—a of Fig. 2, and
looking in the direction of the arrow at
said line. Ifig. 2 is a transverse sectional
view of the same, taken on the line y—y
of Fig. 1 and looking in the direction of
the arrow at said line.. Fig. 3 is a frag-
mentary detail front view, partly in section,
of a portion of the case shifting mechanism.
Fig. 4 is a fragmentary horizontal sec-

tional view of the machine taken on the line |

g—z of Hig. 1,
I hdave shown my invention embodied in
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 the present instance in a front-strike type-
writing machine, in which the type bars
receive shifting movements . to change the
case positions thereof. Tt should be under-
- steed, however, that from certain aspects of
my invention the features theréof may be
embodied in other styles of machines and
from certain aspects of my inventicn it is
not essential that the type bars hé shifted
to change the case positions thereof.

countered in providing an efficient front-
 strike type action in which tvpe bavs ve-
 ceived case shifting movements and the type
bars were actuated by a forward pull from
devices situated forward of the type bar
segiment. By my present constructicn I
thave overcome certain of the difficulties
heretofore presented. :

plates 1, and front and rear cross plates 2
and 3 respectively which unite the side
‘plates.  Fixed grooved guide riils 4 receive
anti-frictien balls or vollers 5 which like-
wise cooperate with oppositely disposed
grooved guide rails 6 of a carviage 7. The
carriage supports a cylindrieal platen 8 and
is adapted to travel from side to side of the

segment 9 has two concentric stepped faces
10 and 11 apertured at 12 for the reception
of stems 13 of type bar hangers 14. The
two sets of type bar hangers are arranged
in two concentric series and the hangers in
the two series are staggered relatively to
each other. Irem an inspection of Fig. 1
it will e seen that there ave two sets of type
bars 15 and 16 connected respectively with
the npper and lower set of type bar haiigers.
The type bars of the two series alternate aid
the pivots thereof have what is knewn as the
45° angle arrangement, as indicated by the
dotted line ¢ in Fig. 1, wherely the two sets
of type bars, although they are of ditferent
lengths extend the same distance forwapdly
in the machine. The type bar hangers are
secrred in place by set screws 17 receilved
in tapped openings in the segnwent and ex-
tending transversely to the lengihs of the
stemg of the hangers. The type bar seg
ment 9 is pivoled at 18 fo vearwarily ex-

Heretofore great difficulty has been en-

The frame of the machine comprises side 5
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machine in the usual manner. * A type bar
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~ hand threaded end of the shaft 23 to lock
the bearing portion 29-in the position to
which it may be adjusted along the shaft.

‘95

.30

the machitie. The parallel links or arms 19,
the arms 21 and the portion 20 are pref-
eribly cast in one piece to form a case shift
frame although they may be otherwise con-
nected together. From aninspection of Fig.
3 it will be seen that the part 20 is hollow
throughout its length and receives a_shaift
93 which extends loosely therethrough and
which is threaded at its ends as indicated
at 24 and 25. The part 20 is also formed
at its ends with bearings 26 and 27 for co-

operation with anti-friction bearing balls or.

rollers 98. The bearing balls at the left-
hand side of the machine are received in
a companion cup or bearing 29 threaded
onto the end 24 of the shaft 23. The cupped
bearing member is provided at its outer end
with a cylindrical reduced portion 30 which

is received and bears loosely in a correspond--

ing opening in the left-hand side plate 1 of
the frame. A nut 31 is received on the left-

At the right-hand end of the shaft 23 is a

cup or bearing 32 which codperates with-

and forms a bearing for the anti-friction
balls at the right-hand end of tlie member

20. The bearing- 32 is threaded onto the

shaft at 25 and a washer 83 is received be-
tween the otter end of the bearirig and the

- right-hand side plate 1 of the machine. The

85

40

4B

50

right -hand end of the shaft 23 extends
through an opening in the right-hand side
plate 1 and receives a nut 34 on the threaded
end 25 of the shaft. By this arrangement
the bearing 82 may be adjusted and held
firmly against the right-hand side plate, the
side plate being clamped on one side by the
bearing member 32 and on the opposite side
by the nut 34. The bearing 29 at’the oppo-
site end of the shaft inay then be adjusted
to take up any lost motion in the bearings,
the member-29 being held in the position to
which it is adjusted by the nut 31. ‘The
shaft 28 and bearing members 29 and 32
are thus held firmly against rotation and
are secured to the frame of the machine,
whereas the frame comprising the hollow
rock shaft 20, arms 19, 21 and 22 may turn
on the bearing balls 28 to afford an easy
case shifting movement of the segment. K

" centrally disposed depending arm 35 is se-

‘55

.60

-85

cured to the type bar segment and is pivoted

‘at its lower end, as at 86, to a forwardly

e.xtending link 87. The forward end of this
link is pivoted at 88 to a bracket secured to
a horizontal guide plate 39. The link 87 is
parallel with the arins 19 and is the.same
lenigth as said arms so that the type bar

segment is in. effect mounted on substan-
_tially horizontally disposed parallel links.
for case shifting movemient, the forward

ends of said links or arms being anchored,
wheteas the rear ends thereof are pivotally

1,034,554

connected to the type bar segment. The
set of shorter type barshas its comparatively
long ‘crank arms connected to a segmentsl
series of substantially horizontally disposed

parallel pull links 40 which extend for-

wardly from the type bars and are con-
nected at their forward ends, as at 41, to

upright arms 42 of a set of angular levers
43 disposed in vertical parallel planes which

extend fore and aft of the machine. These
angular levers are segmentally arranged and
are pivoted at 44 to hangers 45 secured by
screws 46 to a segment 47 fixed by screws
48 to inwardly projecting lugs 49 on the
side plates of the machine. The angular
levers have forwardly extending arms 50
bifurcated or slotted at their forward ends,
as at 51, for the reception of headed pins 52
which project laterally from arms or blocks
53 carried by and rigidly connected to key
stems 55, so that each key stem and block
are in effect one part and the key stems and

_angular levers are in this sense directly con-
‘nected as distinguished from a connection

between the parts effected through inter-
mediate actuating links or levers. From an
inspection of Fig. 4 it will be seen that the
arms 53 vary in length for purposes which
will hereinafter more clearly appear.
Each arm is formed as part of a sleeve 54
which surrounds a vertically disposed key
stem 55 and is secured thereto by a set screw
56. By these means the sleeves 54 may be
adjusted on their key stems in an arc-like
arrangement corresponding -to the arc-like
arrangement of the horizontally disposed
arms of the angular levers with which they
connect. The longer set of type bars has its

70

75

80

85

90

100 -

comparatively short crank arms operatively.

connected to the key stems in a like manner,
the only difference being that the pull links
40 for the longer set of type bars are ar-

105

ranged concentrically with the links of the -

shorter type bars, but in an arc of greater
radius and the pull links 40 for the longer

‘set of type bars are connected to the angu-

lar levers at points nearer the fulerums of
said levers than are the links for the shorter

set of type bars, as will be understood from-

an inspection of Fig. 1. As each upright
arm 42 for the longest set of type bars is
made shorter than the upright arms for the
shorter set of type bars, the angular levers
connected  with the longer set of type bars
have their herizontally disposed arms 50 ex-
tended forwardly farther from their ful-
crums than the corresponding set of arms
50 of the angular levers for the shorter type
bars. This 1s in order to provide a stag-
gered arrangement of various parts of the

ifferent actions and to compensate for the
variation in the length of the crank arms
on the two. sets of type bars. .The construc-
tion is such as to provide 'a uniform lever-
age and-a uniform dip.of .the keys through-

110
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out the system, it being understood that the
angular levers 43 for the longer set of type

‘bars are all of the same size, whereas the

angular levers for the shorter set of type
bars are likewise all of one size and all of
the angular levers are arranged with their
pivots at progressively greater elevations
from the center to the sides of the system in
order. that the upper ends of the upright
arms of said levers may be positioned in
arc-like arrangement corresponding to the

-arc-like arrangement of the pull links with

which they have to codperate. ‘
In the present instance T have shown four
banks of printing keys 57, each provided

. with a key stem 55 guided at its lower end

in an opening 58 in the guide plate 39, and
each guided at its upper end in an opening
In a guide plate 59.  From an inspection of
Fig. 4 it will be seen that the arms 53 of the

“two forward banks of keys extend rear-

wardly from their key stems for connection

~with the horizontally disposed arms 50 of

- 25

the angular levers, whereas the ‘arms ¢on-
nected with the keys in the two rear banks

- extend forwardly from their key stems for

30

'35

40

45

cennection with the horizontal arms 50 of
the angular levers, so that the connection
of all of the key stems with their angular
levers is on the lines ¢ and b in Fig. 4. This

construction provides a staggered arrange-

ment of the connections between the key
stems and the arms 50 and also assists in
providing a uniferm dip and leverage of
the different actions and in compensating
for certain of the variations that exist be-
tween the actions of the two sets. It will
also be understcod that by connecting the
angular levers with the kev stems in the
manner described an adjustient of the parts
of each individual action may be readily
effected. Thus, when a type bar is properly
seated on its supperting pad 60, the set serew
56 of the associated type action may be locs-
ened and the key positioned to its proper

~level in the key-board. . The screw 56 may

-850

55

60

65

then be tightened and the parts are all prop-

erly adjusted, no further adjustment of the
parts being necessary. Moreover, it will be
underséood that the weight of each key stem

takes up any lest motien that may exist’

Letween the key and the point of connection
41 between the angular lever and its asso-
ciated pull link. _ -
Frem an inspectionof Fig. 4 it will be
seen that where necessary the horizentally
disposed arms 50 of the angnlar levers are
provided with lateral clearance bends, as in-
dicated at 50° to enable the key stems to pass
freely between the horizontal lever arms and
to afford clearance between the different
parts. : :
Frem. an inspection of Fig. 1 and from a
comparison of the lines ¢_and d it will be
seen that.the parallel pull links 40 are all

 shift links 19 and 87, as indicated by the line

8

substantially the same length as the parallel
shift links 19 and 37 and are parallel there-
with, and that the forward ends of the shift
links where they connect at 41 with the an-
gular levers, are in the same vertical trans-
verse plane as the anchored ends of the shift
links 19 and 37 as indicated by the line ey
whereas the rear ends of the pull links 40
are in substantially the same vertical trans-
verse plane as the rear pivoted ends of the 75
d. By this arrangement a shifting move-
ment of the segment may be effected without
altering the parallelism maintained between
the pull links 40 and the shift links 19 and
37. - In short, this parallelism is maintained
whether.the type bar segment be in the up-
per or in the lower case pesition. In the
shifting movement of the segment the rear
ends of the pull links 40 shift with the seg-
ment, ‘the links turning cn their. pivotal
points of connection 41 with the angular
levers while the angular levers and the key

80

85

-stems, which are carried by a fixed portion

of the machine, remain at rest.

Each angular lever is connected at 61
with a contractile restoring spring 62, the
opposite end of the spring having its con-
volutes threaded onto an exteriorly and in-
teriorly threaded nut-63. A headed screw
64 passes loogely through an opening 65 in
a segmental adjusting member or plate 66.
By turning the serew 64 it will be threaded
into or out of the associated nut 63, thus in-
creasing or decreasing the tension exerted 100
by the restoring spring 62, thereby giving
an individual adjustment for each ‘type ac-
tion to vary its touch. The screws 64 are ar-
ranged in two concentric segmental series
the arcs of which have radii of different
lengths and the points of connection 61 be-
tween the restoring springs and the upright
arms of the angular levers are at different
distances from the fulcrums 44 of said le-
vers. Moreover, the screws and springs are
staggered as indicated in Fig. 2. This dis-
position of the springs and their adjusting
screws provides ample room for the restor-
Ing springs so that the requisite number of
springs for a full complement of type ac-
tions may be provided in the comparatively
small arc in which they should he mounted
without unduly crowding the springs and
their adjusting means and without any lia-
bility of the springs conflicting one with
another.  I"urthermore, the springs are
mounted so as to exert their force on the le-
vers in accordance with the variations in
the length of the upright arms thereof. It
is sometimes desirable to provide a harder 125
or a lighter touch at one part or another of

90

95

105

1106
AN

115

120

| the keyboard, depending upon the operator.
. Thus, in some cases an operator has a heav-

ier stroke with the right-hand than with
the left and it is desirable to provide 4 130
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slightly harder touch at the right-hand side
of the key-board than at the left. In order
to provide a construction by which the keys
at different portions of the key-board may
be given a harder or lighter touch without
adjusting each type action individually or
the restoring springs therefor, I have pro-
vided a construction by which the ends
stated may be readily accomplished. Thus,
the segmental adjusting member or plate
66 is tapped to receive a centrally disposed
screw 67 and two terminal screws 68. The
two screws 68 are arranged near the upper
ends of the segment, whereas the screw 67
is arranged at the central portion thereof,
as indicated in Figs. 1 and 2. The screws
68 are each reduced at its forward end as
indicated at 69 and is loosely received in an
opening in the fixed segmental plate 47,
the shoulder formed by the reduced portion
bearing against the rear facesof the plate
47. 'The centrally disposed screw 67 bears
at its forward end against the rear flat face

. of the plate 47, thus forming a three point

bearing for the plate 66. In this manner
the segmental adjusting plate 66 is sup-
ported in place by the fixed segment 47,
the pressure of the springs 62 maintaining
the screws in contact with the fixed seg-
ment. By adjusting a screw 68 at one side

" of the .machine the segmental adjusting

356

40

45

50

b5

plate or- member 66 js moved at one end ac-
cordingly nearer te or farther from the
fixed segment 47, théreby varying the pres-
sure of the'springs 62 at the end of the ad-
justing member 66 which has been ad-

justed. The variation in the adjustment

of the springs 62 is greatest at or near the
point of adjustment of the plate 66 and
gradually diminishes as the opposite end or

side of the plate is reached, where the

springs will not be affected or appreciably
affected by the adjustment of the opposite
end of the adjusting plate. If, on the other
hand, it is desired to vary the tension of the
springs for those keys which are at the cen-
ter of the key-board without affecting, or
appreciably affecting, the springs for the
keys at the sides of the key-board, an ad-
justment of the screw 67 may be effected.
Then again, if it is desired to effect a uni-
versal adjustment in the pressure of all the
springs to a like degree so that a variation

in the touch to a like degree may be effected

throughout the key-board, then it is merely
necessary to adjust all three of the screws
67 and 68 in a like manner, thus effecting

. a universal adjustment of the restoring

40

65

springs throughout the system to a like de-
gree. It will be seen, therefore, that T have
provided means whereby the tension of the
springs 62 may be individually adjusted to
vary the touch, or whereby an increase or

decrease in the pressure of a plurality of the

springs may - be simultaneously effected

1,094,554

without affecting the others, in order to
provide for a variation in the touch at dif-
ferent parts of the key-board, or whereby
the restoring springs for the entire system
of type-actions may be adjusted by uni-
versal means to a like degree, so that. the
touch of the keys throughout the system
may be varied alike. '

Trom certain aspects of my invention
any. suitable means may be employed for
effecting a case shifting movement of the
segment. Flowever, I preferably provide
means whereby the type bar segment is nor-
mally maintained in the elevated position
and is shifted downwardly for upper case
writing.

jecting pin 71 on-a depending arm 21.or’
29 or the shiftable frame. The opposite end
of each spring has its convolutes threaded-
on exterior threads of a nut 72 which nut
is likewise interiorly threaded for codpera-

‘tion with a headed screw 73 which passes

freely through an opening in an inwardly
extending projection or Iug T4 on a side
plate 1 of the frame. These lugs are each

‘recessed as at 75 to receive the prolonga-

tion 76 of a pivot 18 which connects the rear

ends of the arms 19 to the type bar segment.

The upper end of each lug 74 is tapped to

receive a screw stop 77, the lower end of
which extends into-the recess 75 in the asso-

clated lug and cobperates with a pin 76 to

limit the shifting movement of the segment

in one direction. Each pin 76 also codper-

ates with a stop 78 to limit the shifting

movement of the segment in an opposite

direction. The springs 70 thus exert a pres-

sure to maintain the segment in the ele-
vated position shown in Fig. 1 with the

projecting ends 76 of the pivots 18 in con-

tact with the screw stops 77.

In order to shift the segment downwardly
from the lower to the upper case position
and to lock it in such shifted position when
desired I have provided an angular lever 79
givoted to the left-hand side plate 1 of the

rame on a shouldered pivot serew 80. The
forward end of the lever 79 is bifurcated at
81 to receive -a laterally projecting pin 82
on a collar 83 which is fixed to a stem 84 of

70

75

80

Thus, contractile springs 70 arve-..
each secured at one end to a laterally pro-

88

90

95

100

105

110

115

a temporary shift key 85. “An upwardly -

extending arm 86 of the lever 79 is pro-
vided with a laterally projecting pin 87
which cobperates with the depending arm
21 of the case shifting frame. !

120

A rear- .

wardly extending link 88 is pivoted on a -
shouldered screw at 89 to the upright arm =
of the angular shift lever 79 and -extends”

rearwardly therefrom and is slotted at its

rear end as indicated at 90. This slot re-
ceives a laterally projecting pin 91 which

125

projects from an upright locking lever 92 -

“pivoted on a shouldered pivot screw 93 to -

the left-hand side plate 1 of the frame. The

130
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upper end of the locking lever is provided
with a hook-like portion 94 which has a
flat face 95 that bears against a pin 96 on
the left-hand shift link or arm 19 when the
segment is in the nermal position shown in
Fig. 1. When, however, the type bar seg-
ment is shifted to the lowermost position
the hoolk-like end of the locking lever is,
under certain conditions which will herein-
after appear, moved by a spring 97 over the
pin 96 and Jocks the segment in its lovwer-
most shifted position. The shift key 85 is
situated ‘at the left-hand side of the key-
hoard and is in the nature of a temporary
shift key employed when it is desired to
shift the segment to write one or more up-
per case characters, the segment being te-

‘stered to normal position when pressure on .

. the key 85 is released. When the shift key

20

25

30

35

45
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85 is depressed it is effective to move the
arm’ 21 forwardly, thus moving the seg-

ment from the elevated position to the

lower position to change the case position
of the type bars. During this depression
of the key 85 the link 88 receives a forward
movement. It will be observed from Fig. 1
that the pin 91 is.at the forward end of
the slot 90 in the link so that during the
case shifting movement, effected by the de-
pression of a key 85, a lost motion will be
effected between the link 88 and the locking
lever 92. At the completion of the case
shifting movement effected by a depression
of the key 85, the rear end of the slot 90
will be brought into coéperation with the
pin 91 so as to prevent the locking lever
from moving rearwardly to bring its hook-

like portion 94 over the pin 96, thus retain- .

ing the locking lever out of locking position
so that at this time the segment is not
locked and is free to return to normal posi-
tion when pressure is released on the shift
key 85. Thus, as pressuré on the shift key
85 is relgased the segiment will be moved
upwardly by the springs 70 and the locking
lever will be retained in its unlocked posi-
tion until such time as the pin 96 is moved
into cotperation with the flat face 95 of
the locking lever which prevents a rear-
ward movement of the locking lever under
the pressure of the spring 97.” I have also
provided at the right-hand side of the key-
board a permanent- shift key or locking

~shift key connected to a key stem 98 con-

nected to a shift lever 99 in the same man-
ner that the key stem 84 of the temporary

“shift key is connected to its shift lever.

60

65

Moreover, the shift lever 99 is constructed
and mounted in the same manner as the
shift lever .79 but there is no connection
with a link and lever corresponding to the
Tk 88 and the locking lever 92. The per-
manent shift lever 99 is merely provided
with a laterally projecting pin 100° which
cotnerates with the rlepemfing shift arm 292

&

of the shift frame and is effective, on the
depression of the right-hand permanent
shift key, to move the arm 922 forwardly,
thereby effecting a ddwnward shift of the
type bar segment. At this time the arm 21
will move forwardly, being rigidly con-
nected with the arm 92, without affecting
the shift key.85 and the parts connected
therewith at the opposite side of the ma-
chine. The lever 79 and link 88 being in the
normal position shown. in Fig. 1 when the
right-hand or permanent shift key is de-
pressed, enables the pin 91 to move to the
right in the slot 90 4s the parts are shown
in Fig. 1, so that the locking lever is re-
leased and at this time is free to move rear-

- wardly and hook over the pin 96 and thus

retain indefinitely the segment in its shifted

70

80

position. Should the operator desire to re-

lease the segment from its shifted position
1t is merely necessary to depress the tempo-
rary shift key 85 and the temporary shift
key is effective to move the locking lever 92
back to the unlocking position as soon as

the pin 91 is seated in the rear end of the’

slot 90 of the link 88 and to disengage the
locking lever 92 from the pin 90, thus en-
abling the segment to Le restored to its
normal position. '

The pad 60 on which the free ends of the

type bars are supported receives its support

from a segmental strip 101 connected at its
ends to forwardly extending bracket arms
102 secured by screws 103 to the type bar
segment so that the type rest will be shifted
with the type bar segment in its case shift-
ing movements. '

£t will be observed that so far as either of
the two series of type bars, connecting rods,
bell cranks and key stems is concerned, the
construction embodies type bars that are
arranged in a segmental series; a series of
forwardly extending -pull links and bell
cranks that are likewise segmentally ar-
ranged; that the bell cranks have their piv-

ots or fulera all arranged in substantially

the same transverse vertical plane and com-
prise a series of upwardly extending lever
arms and a series of forwardly estending
lever arms; that the forwardly extending

lever arms are of the same length and ter-

minate at a single plane transversely of the

-machine about centrally of the keyboard;

that there are a plurality of transverse rows
or banks of key stems which have a ver-
tically sliding movement; that there are a
plurality of couplings or connecting arms
extending different distances from different
rows or banks of key stems; and that such
couplings or connections are attached tosaid
lever arms in substantially a single vertical
plane across the machine and parallel with
the rows of key stems and at equal distances
from the fulcra of said lever arms so that
the keys in different transverse rows have

a8
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substantially the same leverage on all of
said series of type bars, whereby there is a
uniform or substantially uniform leverage
throughout the series. From certain aspects
of my invention it is immaterial whether the
parts referred to above are arranged in a
single series, or in a double series as herein
shown.

“Various changes may be made without de-
parting from the spirit of my invention.

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

1. In a front-strike typewriting machine,
the combination of a series of segmentally
arranged upwardly and rearwardly striking
type bars, a series of tiype bar actuating links
connected directly with and extending for-
wardly from said type bars, a series of angu-
Jar levers having upright arms connected
with said_links and also having forwardly

' extending arms projecting to the keyboard
of the machine, a series of key stems directly -

connected with “the forwardly extending
arms of the angular levers, and parallel shift
links or arms which are substantially par-
allel with the actuating links and on which
the series of type bars are shifted and by
which they are guided in- their shifting
movements, the actuating links and shift
links being substantially eoextensive in
length.

9. In o front-strike typewriting machine,
the combination of a shiftable type bar seg-
ment, a series of segmentally arranged up-
wardly and rearwardly striking type bars
mounted on said segment, a series of type
bar actuating links extending forwardly
from said type bars, a series of segmentally
arranged angular levers having upright
arms connected with said links and also
having forwardly extending arms, a series
of key stems separate from but directly ¢on-

nected with the forwardly extending arms.

of the angular levers at different elevations,
and parallel shift links or arms which are

substaritially parallel with the actuating
Jinks and on which the type bar segment is

~ shifted and by which it is guided.

‘60

-8. In a front-strike typewriting machine,
the combination of a series of segmentally

arranged upwardly and rearwardly striking

type bars, a series of type bar actuating links
directly connected with and extending for-

- ~wardly from said type bars, a series of an-

b5

gular levers having upright arms connected
with said links and also having forwardly
extending arms, a series of key stems dis-

* tinct from said angular levers; means co0p-

60
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erative with each of said key stems at the
upper and lower end poxtions thereof for
guiding it, and adjustable means for directly
connecting said key stems with the forward
arms of said angular levers.

4. In a front-strike typewriting machine,
the combination of a series of segmentally

" extending forwardly t

“carried by said segment,

1,084,554

arranged upwardly and rearwardly striking

type bars, a series of type bar actuating links -

extending forwardly ‘therefrom, a series of
angular levers having upright arms.connect-
ed with said links and also having forwardiy
extending arms, a series of key stems, and a
series of connecting devices each rigidly and
adjustably connected to a key stem and con-

necting directly with a forwardly extending

arm of one of said angular levers.
5: In a front-strike typewrifing machine,

| the combination of a series of segmentally

arranged upwardly and rearwardly: striking
type bars, a series of ty '
erefrom, a seriés of
angular levers having upright arms con-
nected with said links and also having for-
wardly extending arms, a series of key
stems, a series of blocks each adjustably se-
cured to a key stem, and pin and slot con-

e bar actuating finks -
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nections between said -blocks and the for-

wardly extending arms of said angular

levers. -

6. In a front-strike typewriting machine,
the combination of a series of segmentally
arranged upwardly and rearwardly striking
type bars, a series of type bar actuating links
extending forwardly therefrom, a series of
angular levers having upright arms con-
nected with said links-and also having for-
wardly extending arms, a series of key
stems, a series.of blocks, set screws for con-
necting the blocks to said key stems and for
affording a relative up and down adjust-
ment between. each key stem and the block

“connected therewith, and a pin carried by

each of said blocks and received in a slot 1n
the forwardly extending arm of one of said

.angular levers.

7. In a front-strike typewriting machine,
the combination of a shiftable type bar seg-
ment, a series of segmentally arranged up-
wardly and rearwardly striking typé bars
carried by said segment, a series of type bar
actuating links connected directly with and
extending forward from said type bars, a
series of angular type bar actuating levers
carried by a fixed portion of the machine
and connected to the forward ends of said
actuating links, a series of key stems dis-
tinct from said angular levers, and adjust-

_able devices. each directly connetting a key

stem with one of said angular Jevers.

“8. In a front-strike typewriting machine,
the combination of a shiftable type bar seg-
ment, a series of segmentally arranged np-
wardly and rearwardly striking type bars
a series of type bar
actuating links extending forward from
said type bars, a series of angular type bar
actuating levers carried by a fixed porticn
of the machine and connected to the forward

| ends of said actuating links, a series of key

s each adjustably and
a pin an

stems, a series of bloe
rigidly connected to a key stem,
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slot connection between each of said blocks
and one of said angular levers, parallel shift
links substantially parallel with said actu-
ating links and on which said segment is

shifted, and key actuated means for shifting

said segment. :

" 9. In a front-strike typewriting machine,
the combination of a shiftable type bar seg-
ment, a series of segmentally arranged up-
wardly and rearwardly striking type bars

‘carried by said segment, a series of type bar

actuating links extending forward from said
type bars, a series of angular type bar ac-
tuating levers carried by a fixed portion of
the machine and having upright arms con-
nected to the forward ends of said actuating
links and also having forwardly extending

"arms, a series of key stems, a series of blocks,

set screws for connecting -the blocks to said
key stems and for affording a relative up
and down adjustment between each key
stem and the block connected therewith, a
pin carried by each block and received in o
slot in a forwardly extending arm of one of
said angular levers, parallel shift links sub-
stantially parallel with said actuating links
and on which said segment is shifted, and
key actuated means for saifting said seg-
ment. .

10. In a typewriting machine, the combi-
nation of a type bar, an actuating lever
therefor, a key stem carrying-a key, a con-
necting device for rigidly and adjustably
connecting said key stem with said type bar
actuating lever, and means for affording a
vertical adjustment of said key stem rela-
tively to the type bar actuating lever and
relatively to the said connecting device,
whereby the key stem with the key head
carried thereby may be vertically adjusted.
11 In a typewriting machine, the combi-

nation of a type bar, an actuating device:
_therefor, a key stem, a block adjustably se-

cured to said key stem, and a pin and slot
connection between said block and type bar
actuating device.

12. In a typewriting machine, the combi-
nation of a type bar, an actuating device
therefor, a key stem, a block, a set screw for
connecting said block and key stem and for
affording a relative up and down adjust-
ment between the key stem and block, and a

pin cdrried by said block and received in a -

slot in said type bar actuating device.
13. In a front-strike typewriting machine,

- the combination of a series of segmentally
- arranged upwardly and rearwardly striking

60
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type bars, a series of actuating links that
extend forwardly from said type bars, a
series of angular levers pivoted cn fixed
fulcrums, upper and lower perforated guide
plates, key stems that work in the perfora-
tions in said gwnide plates, and adjistable
means by which the key stems are adjustably
and directly connected to said angular levers.

¥4

14. In a front-strike typewriting ma-
chine, the combination of a series of seg-
mentally arranged upwardly and rear-
wardly striking type bars, a series of actuat-
ing links that extend forwardly from said
type bars, a series of angular levers of a
substantially uniform size and mounted at
gradually higher elevations from the ‘center

-to the sides of the machine, upper and lower

perforated guide plates, and key stems that
work in the perforations in said guide plates
and which are directly connected to said
angular levers, ' .

15. In a front-strike typewriting ma-
chine, the combination of a series of seg-
mentally arranged upwardly " and rear-
wardly striking type bars, a series of actuat-
ing links that extend forwardly from said
type bars, a series of angular levers of a
substantially uniform size, upper and lower
perforated guide plates, key stems that work
in the perforations in said guide plates and
which are separate from but are directly
connected to said angular levers by pin and
slot connections.

16. In a front-strike typewriting ma-

chine, the combination of a series of seg-
mentally arranged upwardly and rear-

-wardly striking type bars, a shiftable seg-

ment on which said type bars are mcunted,

a series of actuating links that extend -for- -

wardly from said type bars, a series of
angular levers mounted on a fixed portion of
the machine, upper and lower perforated
fixed guide platés, key stems that work in
the perforations in said guide plates and

which are directly connected to said angular-

levers, and parallel shift links or arms on
which said segment is mounted, said arms
being substantially parallel and coextensive
in length with said actuating links and
maintaining such substantial parallelism in
both the upper and lower case positions of
the segment.

17. In a front-strike typewriting ma-
"chine, the combination of type bars pivoted.

in two concentric arcs one forward of and
having a shorter radius than the other, two
sets of links which. extend forwardly from
said type bars, the said links being arranged
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in two concentric ares, one of which arcs has .
a shorter radius than the other, two sets of -

angular levers pivoted in an arc the up-
right arms of which levers terminate in arcs
corresponding to the arrangement of said

120

links and which arms are connected to said -

links, and key stems directly connected to
forwardly estending arms on said angular
levers. .

18. In a front-strike typewriting ma-
chine, the combination of ‘a -shiftable seg-
ment, type bars carried by said segment
and pivoted in two concentric arcs one for-
ward of and having a shorter radius than
the other, two sets of actuating links which

125
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“extend forwardly from said type bars, the

said links being arranged in two concentric
arcs, one of which arcs has a shorter radius

_ ##than the other, two sets of segmentally ar-
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ranged angular levers pivoted on a fixed
part of the machine and the upright arms
of which levers terminate in arcs corre-
sponding to the arrangement of said links
and which arms are connected to said links,
key stems directly connected to said angular
levers, and parallel shift arms or links on
which said segment is shifted, said links be-
ing substantially parallel with said actuat-
ing links when the segment is in both the
upper and lower case positions. :

19. In a front-strike typewriting ma-
chine, the combination of a series of angu-
lar levers having forwardly projecting arms
and upwardly projecting arms, a series of
key stems which are'.connected to said for-
wardly projecting arms and certain of which
key stems work between the. said forwardly
projecting arms, a series of upwardly and
rearwardly striking type bars, and a series
of actuating links between said upwardly
projecting arms and the type bars. :
~ 90. In a typewriting machine, the combi-
nation of a series of angular levers having
forwardly projecting arms with clearance
bends therein and upwardly projecting arms,
a series of key stems which are connected
to said forwardly projecting arms and cer-
tain of which key stems werk between the
said forwardly projecting arms, upper and
lower perforated guide plates in which said
key stems work in the perforations therein,

: a series.of type bars, and a series of actuat-

40

ing links between said upwardly projecting
arms and the type bars.

91. In a typewriting machine, the éom-

" bination of a series of angular levers hav:

'ing forwardly projecting arms and upwardly

45

Jinks between said

50

projecting arms, a series of key stems which
are connected to said forwardly projecting
arms and certain of which key stems Wori'
betwebn the said forwardly projecting arms,
a series of type bars; a series of actuating
upwardly projecting arms
a shiftable segment which

and’the type bars, !
1 parallel shift

carries said type bars, and

- Jinks or arms which are stbstantially paral-
el with said actuating links when the seg-
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ment is in -either the upper or lower case
position. - A o L
99. Ina front-strike typewriting machine,
the combination of a series of angular levers
pivoted to a fixed portion of the machine
and having forwardly projecting arms and
upwardly, projecting arms, a series of key
stems which are connected directly to said
forwardly projecting arms and certain of

which key stems work between the said for- |
up--

wardly projecting .arms, a series ‘o
wardly and rearwagdly striking. type bars,

a Beries of actuating links between-said up-

‘and having forwardly projecting arms with -
clearance bends therein and upwardly pro-

‘the machine,
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wardly projecting arms and the type bars,
a shiftable segment which carries said type
bars, parallel shift links or arms which are
substantially parallel with said. actuating
links when the segment is in either the up-
per or lower case position, and means for
shifting said segment. o )

93. Tn a front-strike typewriting machine,
the combination of a series of angular levers
pivoted .to a fixed portion of. the machine

jecting arms, a series of key stems which
are connected directly to said forwardly
projecting arms and certain of which key
stems work between the said forwardly pro-
jecting arms, upper and lower perforated
guide plates in which said key stems work
in the perforations therein, a series of up-
wardly and rearwardly striking type bars,
a series of actuating links between said up-
wardly projecting arms and the type bars,
a shiftable segment which carries said type.
bars, parallel shift links or arms which are
substantially parallel with -said actuating
links when the segment is in either the up-
per or lower case position, and means for
shifting said segment. o

24, Tn a typewriting machine, the combi-
nation of a series of type bars, a series of
segmentally arranged anguiar levers, the
two sets of the arms of which are propor-
tionately the same. size throughout the se-
ries, one arm of each of the angular levers
extending to the keyboard of the machine,
links directly connecting said type bars and
angular levers, and key stems separate from
but connected directly to said angular levers.

95. In a front-strike typewriting machine,
the combination of a series of upwardly and
rearwardly striking type bars, a series of
angular levers which vibrate in vertical
parallel planes that extend fore and aft of
the two sets of the arms of said
angular levers being of proportionately the
same size.throughout the series, actuating
links which extend fore and.aft of the ma--
chine between said type bars and angular
levers, key stems separate from but . con-
nected -directly to said angular levers, a
shiftable’ segment which carries sald type
bars, ~said

and shift links or arms on which
seoment is mounted, said shift links being
su%stantially, co-extensive in length with
aid actuatin
allel with said actuating links when the seg-
ment is in either the upper or lower case
position. .- ' , =
96. In a typewriting machine, the combi-
nation of a series of

ously increasing or decreasing the pressuxe

of someof said springs without affecting the

others, said means comprising’ a plate or

links and substantially par- 1

type-actions; restoring 1
springs therefor; and means for simultane-"
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frame to which said restoring springs are i
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connected, and a three-point adjustment for
said plate or frame. _
.27, In a front-strike typewriting machine,

the combination of a series of type actions.

including upwardly and rearwardly strik-
g type bars; restoring .springs for said

type actions; and means for simultaneously

. increasing or decreasing the pressure of
~ some of sald springs without affecting the

18

others, said means including a substantially
vertically disposed segmental plate to which
said restoring springs are connected, and

_individually adjustable means codperative

15

20

with said segmental plate for affording a
swinging adjustment of the plate at differ-

-ent portions thereof.

98. In a typewriting machine, the combi-
nation of a series of type actions; restoring
springs thérefor; and means for simulta-
neously increasing or decreasing the pres-
sure of some of said springs without affect-

. ing the others, said means including a plate

25

80

»or frame to which said springs are connect-

ed;, and individual means for effecting a
swinging adjustment of said plate around
different axes which are at angles to each
other. : : .

29, In a typewriting machine, the combi-
nation of a series of type actions, restoring
sp¥ings therefor, a plate or frame to which
said springs are connected, and means for

adjusting the center of the plate or frame

: indepengently of the ends to effect a varia-

"85
. plate or frame without affecting the springs
connected to thé end portions of the plate

- 40

tion in the pressure of those springs which
are connected at and near the center of the

or frame. . :

80. In a typewriting machine, the. combi-

nation of a series of type actions, restoring
springs therefor, a plate or frame to which
said springs are connected, and individual

- means for adjusting either end of the plate

45

or frame independently of the. other-or for
adjusting the plate or frame at the center

-thereof independently of the ends as may be

desired, whereby the springs connected with

- the plate or frame at either end or at the

56
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center may be adjusted independently of the
others or whereby all of the springs may be
adjusted to a like éxtent. e
31. Tn a typewriting machine, the combi-
nation of a series of type actions; restoring

springs therefor, a plate or frame to which

said springs are connected, individual means

for adjusting either end of the plate or.

frame independently of the other or for ad-
justing the plate or frame.at thé center
thereof independently of the ends.as may
be desired, whereby the springs connected
with the plate or frame at either end or at
the center may be adjusted independently of
the others or whereby all of the springs may
be adjusted to a like extent, and individual
adjusting means for effecting an individual

variation in the pressure exerted by said
springs. - :

32. In a typewriting machine, the combi-
nation of a series of type actions, a series
of restoring springs each cennected at one
end to a member of the associated type ac-

tion, a segmental .plate or frame adapted to -

recelve a bodily movement and to which the
opposite end of each spring is connected,
and. thrée individually adjustable screws by

75

which said plate or frame is supported and -

adjusted, one of said screws heing located
near each end of the segmental plate or
frame and one near the middie thereof. -
33.-In a typewriting machine, the combi-
nation of a series of type actions, a series of
restoring springs each connected at one end
to a member of the associated type action, a

segmental plate or frame adapted to receive’

a bodily movement and to which the oppo-
site end of said screw is connected, and three
individually adjustable screws by which
said plate or frame is supported and adjust-
ed; one of said screws being located near
each end of the segmental plate or frame
and one near the middle thereof, said screws
heing threaded into the said segmental plate
or frame .and bearing at their free ends
against a fixed part of the machine and re-
sisting the pressure of said springs.

-34. In a typewriting machine, the combi-
nation of a platen, type bars, and means for
effecting a relative case shifting movement
between said type bars and platen, said case
shifting means comprising a shift frame, a
fixed shaft that extends through said shift

frame, roller bearings on sald shaft, roller,

bearings.on the shift frame, and antifric-
tion rollers between said bearings for sup-
porting said shift frame.
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35. In a typewriting machine, the combi- -

nation of a platen, type bars, and means for
effecting a relative case shifting movement
hetween said type bars and platén, said case
shifting means comprising a shift frame, a
shaft detachably fixed to the frame of the
machine; roller bearings adjustable on said
shaft, rolier bearings on the shift frame, and
anti-friction rollers between said bearings
for supporting said shift frame.

36, In a typewriting machine, the combi-

nation of a platen, type bars, and means for
effecting a relative case shifting moveinent
between said type bars and platen, said case
shifting means comprising a shift frame
mounted on ball bearings and having rear-
wardly extending parallel arms fixed there-
to and connected to the part to be shifted,
a link of a length corresponding substan-
tially to the length of and parallel with said

-arms and connected to the part to be shifted,

and key actuated means for shifting the part

| to be shifted on said arms-and link and for

furning said shift’ frame,
37. In a typewriting machine, the'com-
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bination of a platen, type bé.rs_, and means
for effecting a relative case. shifting move-

" ment between said type bars and platen, said

10

15

20

25

case shifting means comprising: a shaft,
means for detachably and fixedly connect-
ing said shaft to the frame of the ma-
chine, a case shift frame having an opening
therethrough for the free.passage there-

through of said shaft, ball bearings between .
said shaft and said shift frame, means.for
adjusting said ball bearings, a connection -
between said shift frame and the part to be

shifted, and key -actuated means for shift-
ing said frame. :

38. In a typewriting machine, the .com-
bingtion of a platen, type bars, and means

for effecting a relative-case shifting.move:

meént between said type bars and platen,
said case shifting means comprising a shift
frame pivoted to the frame of the machine
and having arms directly connected with
the part to be shifted and also having actu-
ating arms at oppasite sides of the machine,
angular shift Jevers® cotperative directly
with ¢aid actuating arms, a locking lever,
a spring which tends-to force the locking

_ lever'into engagement with said shift frame,

30

35

40

and a Jost motion connection between one of
sald angular shift levers and said locking
lever, whereby on the actuation of one of
said shift levers the locking lever will be

‘held out of operation -and on the actuation

of the other of said levers the Jocking lever
is rendered effective. ; B
89, In a typewriting machine, the com-
bination of a platen, type bars, and means
for effecting a relative case shifting move-
ment between said type.bars and platen,
said case shifting means comprising a. shift
frame pivoted to the frame of the machine
and having arms directly connected with

* the part to be shifted and also having actu-

45

ating arms at opposite sides of the machine,
angular shift levers codperative directly
with said actuating arms, a locking lever, a
spring which tends to force the locking

. lever intd engagement with said shift frame,

50
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a link pivoted to orne of said angular shift
levers and having & pin and slot connection
with said locking lever, and separate keys
at opposite sides of the key-board for actu-
ating said angular levers, whereby on the

actuation of one of said shift levers the lock-

ing lever will be held out of operation and
on the actuation of the other of said levers

-the locking lever is rendered effuctive.

40. In a front strike typewriting ma-
chine, the combination with a platen, of a
series of segmentally arranged type bars, a
series of forwardly extending pull links of

- substantially the same length and connected

85

al their réar ends to said type bars, a series

of.segmentally arranged bell cranks hav--

ing their pivots or fulera all arranged in
substantially the same vertical plane, and

1,034,564

having a saries of upwardly extending and
a series of -forwardly extending arms, the

forward .ends .of the pull links being con-

nected to the upwardly’extending arms, a
series of vertically movable stem keys, and
means thereon for directly coupling said
stem keys to the free ends of the forwardly
extending arms of the said bell cranks, =
41. In a front strike typewriting ma-
chine, the combination of a series of up-
wardly -and rearwardly striking type bars;

"o, series of key stems arranged in different
 banks; and intermediate actuating connec-

tions between said key stems and-type bars,
said connections comprising a series of an-
gular levers having their pivots arranged in
a single transverse plane and having one
set of the arms thereof extending to the key-

board of the machine, said angular levers.

being separate from but connected to the

key stems, and means, by which direct con- -
nection is effected between the key stems’

and angular levers in a single plane acroess
the machine. - * . .
42 In' a front strike typewriting ma-
chine, the combination of a series of up-

wardly and rearwardly striking type bars;’
a-series of key stems arranged in different-

banks; and intermediate actuating connec-
tions between sald key stems and type bars,

‘said connections comprising a series of seg-
mentally arranged angular levers having.

their pivots arranged in a single transverse

| plane and having one set of the arms there-

of extending to the keyboard of the ma-
chine, said angular ‘levers being separate
from but . connected to the key stems, and
armg extending varying distances, fore and
aft of the machine from said stems andsby
which direct connection may be effected be-
tween ‘the key stems and angular levers. -
43. In a front strike typewriting ma-

chine, the .combination of a series of up-

wardly and rearwardly striking type bars;
a series of key stems arranged in different
banks; and. intermediate actuating' connec-
tions between said key stems and type bars,

said- connections comprising two series of-

angular levers each series having their piv-
ots- arranged in a single transverse plane
and having one set of the arms thereof ex-
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tending to the keyboard of the machine, -

said angular levers béing separate from but
cennected to the key stems, and means by
which direct connection i§ effected between
certain ‘of the key stems in different banks

and angular levers of ‘each series in a single-

120

plane across the machine so that the points
of connection between the two series of an- -

gular levers and the key stems are in two
parallel planes across the machine. -
44, In-a typewriting machine, the combi-

128

nation with a series of type bars, a series .

of forwardly projecting lever arms con-
nected to said type bars, a plurality of

130-



10

15

20

25

11,034,554

transverse rows of stem keys, and connec-
tions extending respectively from said key
stems to the terminal ends of said lever
arms; whereby the different keys of ‘the
different transverse rows have substantially
the same leverage on their respective type
bars. Lo ’

45. In - typewriting machine, the com-
bination of a series of type bars, a series

of 'lever arms projecting forwardly to the

same extent and operatively connected to
said type bars, a plurality of transverse
rows of stem keys, and a series of couplings
or connections eytending from said stem
keys to the terminzl ends of the lever arms

“and there connected in a row substantially

parallel with said rows of stem keys, where-
by equal leverage is obtained for all of said
lever arms and type bars! _

46. In a typewriting ‘machine, the com-
bination of a series of type bars, a series of

forwardly prejecting lever arms of equal

length and terminating. substantially in a
single plane transversely of the keyboard,
a plurality of transverse parallel rows of
sliding key stems; and a plurality of
couplings - of different lengths extending

rfromv said key stems to the terminal ends

b

of said levér arms and connected thereto at

substantially equal distances from-the fulcra .

of said lever arms; whereby though the

transverse rows of key-stems are arranged -

at different distances from the fulera of
said levers they are all connected at sub-
stantially the same distance from the said

35

fulera thus providing for equal leverage in’

different rows or banks of keys.

47. In-a typewriting machine, the cembi- .

nation of a series of -type bars, a series of
bell crank levers having upwardly extend-

ing and forwardly extending arms, a series’

of links connecting the type bars with the
upwardly extending arms, a plurality of
transverse rows of stem keys, and a plu-
vality of couplings connecting said stem
keys with said forwardly extending arms at
substantially the same distance from the
fulera of said levers. : ’
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Signed at the borough of Manhat_tan, city |

of New York, in the county of New York
and State of New York this 15th day of
July A. D. 1509, o

CLIO B. YAW.
Witnesses: . : :
_ Cuarues E. Sumrrw,

* J. B. DEgvEs.

Copies of this patent 'may be obtained for
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five-cents each, by addressing the “ Commissioner of Patents
Washington, D. C.” .




