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 To all whom it may concern:

50

b

“use in shorthand machines.

Be it known that I, Warp S. IRELAND, a
citizen of the United States of America, a
resident of the city of St. Louis, State of
Missouri, have invented certain new and
useful Improvements in Type-Writing Ma-
chines, of which the following is a full, clear,
and exact deseription, reference being had to
the accompanying drawings, forming a part
of this specification. : S

My invention relates to improvements in
typewriting machines, and more particularly
to paper feeding mechanism adapted for
One of the ob-
jects of the invention is to produce a strong,
simple and accurate paper feeding device
adapted to codperate with the finger keys
of a shorthand machiné, and adapted to ad-
vance the paper a fixed distance during each
key operation. To insure the desired ac-
curacy, the paper feeding device preferably
includes gripping elements which positively
grip the paper and hold it very firmly
throughout the paper feeding operation.

‘The paper feeding device moves a fixed .dis-

tance during each operation, and since the
paper is prevented from slipping by the
positive gripping devices, it also travels a
fixed distance during each operation. An
accurate paper feeding device of -this kind
is particularly adapted for use in a short-
hand machine wherein the paper is to be Jed
step by step (line by line) in response to the
key operations.

Tigure I is a
shorthand machine embodying the features
of my invention. - ‘ '

Fig. I1 is an enlarged detail view showing
the paper straightening device and the yield-
able paper guide located adjacent thereto.

Fig. I1I is a transverse section taken ap-
proximately on line TI1I11, Fig. I, look-
ing toward the front of the machine.

Fig. IV is a vertical section  of the paper
feeding device, showing the parts as they
appear during their backward, or idle move-
ment. ,

Fig. V is a view similar to Fig. IV show-
ing the positions of the paper feeding ele-
ments at the beginning of a paper feeding
operation. :

Fig. VI is a view of the paper feeding ele-
ments as they appear at the end of the paper
feeding operation. '

Fig. VII is a detail view of the means for

ldngitudinal section of a’
(Fig. I) connected

“ other, or any desired number of key
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preventing retrograde movement of the

paper. ,
" To illustrate the invention, I have shown
a shorthand machine provided with a hous-
ing 1, a type holder 2 arranged in said hous-
ing (Fig. I) a type bar 3 loosely secured in
said type holder, a yieldable abutment 3" ar-
ranged in the type holder and fitted to the
type bar 3, and an inking ribbon 4 adjacent
to the lihe of type on the type bar 3. The
paper passes from a siipply roll A, over a
roller 5, under and partially around a roller
5, in front of and over a roller 6, to a paper
straightening device S, and then to a paper

feeding device whereby it is unwound from .

the roll and fed through an opening 7 at the
rear of the machine.
The key actuated devices preferably in-
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clude a series of angular levers each having

an upwardly extending arm 8 at its front
end (Fig. I) and a character key 9 at the
upper end of said arm. Any suitable short-
hand code may be used, and, if desired, the
keys may be provided with characters corre-
sponding to the line of type characters on
the type bar 3. Each key lever includes an
arm 10 extending rearwardly from its arm. 8,
and an arm 11 extending upwardly from the
rear portion of said arm 10. The series of
key levers is pivotally supported by a pivot
member 12 located at the junctions of the
lever arms 10 and 11. The upper end: of
each lever arm 11 is provided with a for-
wardly extending hammer 13 which lies ad-
jacent to the type 3. Restoring springs 14
to the lever arms 10, tend
to retain the upper-ends of lever arms 1lin
engagement with an abutment 15.

~ When one of the finger keys 9 is depressed,
the key lever associated therewith turns

about the axis of pivot member 12 and a
printing hammer 13 moves toward the type
3, thereby forcing the paper and inking rib-
bon toward the type and printing one of the
type characters on the paper. The key le-
vers may be operited independently of each
levers
may be operated simultaneously.

The universal bar associated with the key

‘levers includes a trarsverse abutment 18

(Figs. I and III) arranged in front of the
series of lever arms 11 and engaging all of
said lever arms. The universal bar also in-
cludes a pair of arms 20 and 21 pivotally
supported by the pivot member 12, arranged
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on opposite sides df the lever arms 11, and

secured near their upper ends to the trans- -

verse abutmer;f: 18. 23 designates a restor-
ing spring (Fig. I) connected to the uni-
versal bar and tending to retain it in the

. . position shown in the drawings. The trans-

10

verse abutment 18, forming part of the uni-
versal bar structure, is so arranged that the
universal bar will move in response to' move-
ments of any one of the key Fev_ers.

© 24 designates a key lever guide, arranged
near the junctions of the key lever arms 10

and 11, and adapted to receive the wings

- which extend rearwardly from the key le-
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vers and universal bar as shown in Fig. L

~The paper feeding device preferably com-
prises a stationary supporting frame having
a pairiof side members 25 secured at. their
lower ends to the key lever guide 24, and
cross. bars 26 and 27 connecting the upper

. portions of said side members.. A pivot rod

25

" 30

- faces 29/, are pivotally connected at 31, to

- 40

80

- 80. A lever arm .85, depen
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28, extending across the stationary frame,
-is journaled in the side frame members 25.

The gripping elements include a -pair of
oscillatory gripping arms 29 secured ati
their’ lower ends, to the pivot rod 28, the
upper end of each of said arms being pro-
vided with a lateral extension having a
cam-shaped gripping face 29’. Gripping
levers 30, arranged below the: gripping

the oscillatory gripping arms 29. These
gripping levers 30 have cam-shaped grip-
ping faces 30’ adapted to cobperate with the

gripping faces 29" in holding the paper dur- -

ing the paper feeding .operations. It may
be noted at this point that the gripping
levers 30 are movable about the axis of theix
pivots 81, to secure the margins of the pa-
per between the gripping faces 29’ and 30’.
The gripping levers 30 are also adapted to
move in unison with the oscillatory grip-

"ping arms 29, to which said levers are piv-

otally connected. g .

The. means for driving the gripping ele-
ments includes a sleeve 32 loosely supported
on_the pivot rod 28, and provided, with a
pair of upwardly extending lever arms 33 to
which the lower ends of gripping levers 30

.are- pivoted. The upper end of each lever
arm 33 is preferably slotted, as shown by

dotted lines in Fig. IV, to receive the pivot
pin 84 at the lower end of a ,(%Tipping lever
1

sleeve 32, is preferably connected to the uni-

versal bar by means of a yieldable link 86."

Restoring springs 87, connected to the-os-
cillatory gripping arms 29, tend to retain
said arms in their normal or starting posi-
tions. - : :
The universal bar oscillates about the axis
of pivot member 12 in response to move-

feeding device, through the medium of the

ng from the’
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link 86. At the begin‘ning of each key op-
-eration the upper portion of the universal
bar -moves forwardly, thus actuating the

paper feeding device to advance the paper as -

will be presently described, and at the end
of the paper feeding operation the printing
hammers force the paper and inking ribbon

toward the type. During the return move..
"ment of the universal bar the paper feeding

elements are restored to their normal or

7

7

starting position. When the parts occupy
the last mentioned. position,. the restoring .

springs 37 connected to the oscillatory grip-
ping arms 29; tend to pull the upper ends of
said arms toward the front of the machine;
and this action causes the gripping elements

8

to grip the paper so as to avoid slippage, or

lost motion, at the beginning of the paper
feeding operation. To clearly understand
this, it shculd be noted that-both of the long

gripping arms 29 are.supported by the pivot’

rod 28; the driving device, including sleeve
32'and lever arms 33 and 85, is loosely fitted
to said pivot rod and connected to the uni-
versal bar, and the gripping levers 30 are
pivoted to the long gripping arms 29. . Ob-
viously, the lever arms 33 are under the con-
trol of the universal bar, and when the lat-
ter is stopped in its normal position, the
arms 33 are held-in & fixed position. How-
ever, the long gripping arms 29 are free to
move, to a certain extent, independently of
the universal bar and lever arms 33. When
the long gripping. arms 29 are pulled to
their starting position, by springs &7, the
pivots 31 move with said arms but the lower
ends of gripping levers 80-are retardéd by
lever- arms 33 when the latter reach their
normal position. Hence, as the long grip-
ping arms 29 continue in motion, under the

influence of springs 87, the gripping levers.

8t

9
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30 are held at their lower ends by the sta- -
tionary arms 33; the result being. that said .

~ gripping levers 30 turn abeut, the axis of the
pivots 31 to:force their gripping- faces to-

ward the gripping faces 29’, thus gripping
the paper when the parts are at rest in their
starting positions, T

When the universal bar begins its move-
ment, it pulls the link 36 in the direction in-
dicated by the arrow in Fig."V, thus pulling
the lower end of lever arm 35 forwardly
and moving the upper ends of lever arms 33
rearwardly. .- This “action, tending to.turn
the gripping levers 30 about the.axis of the
pivots 81, forces the gripping faces into en-
gagement. with"the papér. While the parts
are in this condition, and the link 36 is mov-
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ing in the direction-indicated in Fig. V, the -

gripping levers 30 can.not turn on the pivots
31; and energy is then transmitted from

r S - lever arms 35 and 33, through. gripping
- ments of the key levers, and motion is trans- - i
mitted from the universal bar to the paper .

levers 30, to the long gripping arms
29, T_heréfore, all of. the gripping ele-
ments move together during the paver feed-
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- ed to codperate with the
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" ‘the gripping
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ping arms
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ing action, and this movement is in an arcu- s pair of rotatable creasing rolls 45 and 46,

ate path, about the center of pivot rod 28.
Tig. VI shows the parts as they appear at

the end of the feeding operation. When'

the univeérsal bar begins its return move-
ment, the link 36 is thrown, very quickly,
in the direction indicated in Fig. IV, there-
by teversing the movement of the driving
arms 35 and 33,'so as to shift the gripping
faces of levers 30 -away from the gripping
faces 29’. - This releases the gripping ele-
ments and permits springs 37 to restore the
long gripping arms 29. During the return
movement of the parts, the gripping faces
occupy, approximately, the relative posi-
tions shown in Fig. IV, and after the uni-
versal bar has completed its return moye-
ment, the springs 37 move the long grip-
99, independently - of the- lever
arms 33 so asto force the gripping elements
into engagement with the paper.

In feeding the paper, the gripping mem-

‘bers 29 and 30 move in unison, however, the

parts are so arranged that the.drivin% de-
vice forces the gripping faces 30’ back-
wardly with respect to the movement of the
paper. Of course, these gripping faces 30’
do not travel backwardly during the feeding
operation, but-in transmitting energy from
the universal bar to the long gripping arms
99, the upper ends of gripping levers 30
tend to move backwardly; such movement
being limited, or prevented, by the paper
which lies between the gripping faces. The
paper is firmly gripped throughout the feed-

‘ing operation, and if for any reason an un-
usually severe pulling action is required to

feed the paper, the cam-shaped gripping ele-

‘ments will automatically grip the paper

more firmly, this being due to the manner
in which the eripping elements are arranged,
and also to the shape of the cam-like grip-
ping faces. I L

"The means for preventing retrograde
movement of the paper comprises a station-
ary gripping arm 40, extending from the
stationary cross-bar 26 at a point near the

center of the path of the paper, and pro-

vided with a cam-shaped gripping face 40
(Fig. VII) adapted to engage the paper. A
yieldable gripping lever 41, pivotally con-
nected to a stationary arm r
with a cam-shaped gripping face 41’ adapt-
gripping face 40’

a light spring, connected to
lever 41, and tending to force
the gripping face 41’ toward the gripping
face 40’. ‘The gripping lever 41 will yield
freely. to permit the paper to travel in the
direction indicated by the arrow in Fig. VII,

43 designates

but on account of the shape and.arrange-

‘ment of the gripping elements 40 and 41,

‘they will prevent refrograde movement of

the

Tﬁaper. _ .

e paper stralght'ériing device comprisés

49, is provided |

located in the path of the paper at a point
between the printing device and paper feed-
ing device, said creasing rolls. being jour-
naled in bearing members 47. The. upper
roll 45 has an annular groove 48 for the re-
ception of an.annular rib 49 which projects.

70

from the lower roll 46. The paper feeding

" device pulls the paper between the creasing -

rolls 45 and 46, so as to rotate said rolls.
The annular rib 49 forces a portion of the
paper into the annular groove 48, thereby
creasing the paper to form a longitudinal re-
“inforcing rib therein, which  prevents the
paper from re-curling after it passes from
the machine.

7%
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The type bar 3 (Fig. I) e}xggging the

yieldable abutment 8’ is free to yield in re-
sponse to the pressure of the printing ham-
mers 13. If these printing hammers con-
tinue to move forwardly after the paper has
been clamped between the printing elements,

o~

the positive paper. feeding: device will con-

tinue to pull the paper, and in this event;the
guide roller 6 (Figs. I and IT) will yield to
prevent

aper. This yieldable guide roller 6 has
journals 50 which lie in slots 51 in the bear-
Ing members 47, and each journal 50 en-

gages a spring pressed pin 52 as shown most '

clearly in Fig. IL.

the feeding device from tearing the.

The paper straightening device herein -

shown is claimed in an application for pat-
ent filed by me on Nov. 18, 1916, Serial
Number 132,070. The printing elements are
" claimed in an application filed by me on Nov.
18, 1916, Serial Number 132,076. The uni-
versal bar is claimed in an application filed
by myself and W: E, Lippert on Nov. 18,
1916, Serial Number 132,078, '
T claim: R ]
1. Ina typewriting machine, a paper feed-
ing device comprising a pair of oscillatory
gripping elements, a pair of pivotally sup-
ported levers adapted to codperate with said
oscillatory gripping elements, said levers be-
ing movable
. paper into engagement with said oscillatory
gripping elements, and means for oscillating
said levers and oscillatory gripping ele-
ments in unison to feed the paper.
2. In a typewriting machine, a paper-feed-
ing mechanism comprising’ an oscillatory
device having a pair of gripping faces, a
~pair of pivotally supported.levers each hav-
ing a gripping face adipted to cobperate
with one of the first mentioned faces, and
‘means for moving said levers about their
pivots to grip the paper between said levers
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about their axes to force the

116
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and_ oscillatory device, said 1évers and oscil- -

latory device being movable in unison to
feed the paper. T

3. In a typewriting machine, a paper feed-
.ing device comprising an' oscillatory grip-
ping device, a gripping lever pivoted to said

1



~ oscillatory gripping dev_i'ce,"said _gripping le-

ver being movable about the axis of its pivot

to grip the paper between said oscillatory’

gripping device and ‘gripping lever, and
means for moving all of said parts in unison
to feed the paper, said means.including ‘a
universal bar and means for transmitting

- movement from said universal bar to said

10

gripping lever. - - - - i o
) 4R})In a’ typewriting machine, a paper

* feeding device comprising a pair of oscilla-

- _tory members-each having a gripping face,

15

~.a pair ‘of gripping levers pivoted to said

oscillatory members, said gripping levers be-
ing provided. with gripping faces adapted
to cooperate with the gripping faces of said
oscillatory members, the gripping levers be-
ing movable with respect to said oscillatory

" members so as to grip the paper, and means
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for moving all’ of said ‘parts in tnison to

feed the paper, said means including a uni~

versal bar connected to said gripping levers:

5.in 'a typewriting machine, a paper

feeding device comprising a pivot member,
an oscillatory gripping device pivotally sup-
{Jorted by said pivot member, a gripping

“lever -pivoted to said oscillatory gripping

device, the axes of said gripping lever and
oscillatory gripping device.being in differ-
ent planes, said oscillatory gripping device
being provided. with a gripping face
adapted to cooperate with said. gripping

. lever and said lever being movable toward

35

40

~ and_away from the gripping face of said

oscillatory gripping device, and means for
moving all of said parts about the axis of
said oscillatory gripping device so as to feed
‘the paper. . S .

eél)‘. In a typewriting machine, a- paper
feeding device comprising a pivot member,
an oscillatory gripping- device pivotally sap-

. ported by said pivot member, a gripping

- lever pivoted to said oscillatory gripping

device, said gripping lever and’ oscillatory
gripping device being provided with grip-
ping faces adapted to codperate with each
other to grip the paper, and means for mov-

"ing all of said parts about the axis of said

o sscillatory gripping device so as to feed the

50
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paper, said means including ‘an operating

device connected to said gripping lever.

7. In "a typewriting machine, a paper
feeding device comprising a pair of oscilla-
tory gripping elements, a pair of gripping
levers pivoted to said oscillatory gripping
elements, said gripping levers being mov-
able with respect to-said oscillatory grip-

- ping elements so as to grip the paper, and

80

an operating device pivoted to said gripping
levers, said operating device being adapted

levers about the axis of
the said oscillatory gripping elements.

8, In s typewriting machine, a_paper

: feeding device comprising a pair of oscilla-~

© 1,898,478

tdry gripping elements, a pair of gripp?mg
levers' pivoted to said oscillatory gripping

elements, said gripping levers being mov--

- .able toward the gripping faces of said oscil-
latory gripping elements so as to grip the
paper, and a driving device including lever
arms pivoted to said gripping levers. -

9. In a typewriting machine, a paper
feeding device comprising a‘pair of oscilla-
tory gripping elements, a pair of gripping
levers pivoted to said oscillatory gripping.

-elements, said gripping levers being mov-
able toward the gripping faces of said oseil-
latory gripping elements-so as to grip the

- paper, and a driving device including lever

. arms pivoted to said gripping levers, said
lever arms being movable about the axis of

“sald oscillatory gripping elements to force

70
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the gripping faces into engagement with the

paper, at the same time feeding the paper.

. 10, In a. typewriting machine, a- paper |
feeding device comprising a pair of oscilla- -

tory gripping elements, a pair of gripping
levers pivoted to- said ‘oscillatory gripping
‘elements, &. driving device pivotally sup-
. ported at the axis of said oscillatory grip-

'ping elements-and pivoted to said gripping .

20

levers, said driving, device being movable .

independently of said oscillatory gripping
elements so as to force the.gripping faces
.of said gripping levers into engagement

with the paper, and the said driving device

being operable to move all of said parts’

about the axis of said oscillatory gripping
elements in feeding the paper.
11. In a typewriting machine, 'a paper
feeding device comprising a pair ‘of oscilla-
* tory gripping arms éach having an exten-
sion proyided with a gripping face, a pivot
'member supporting ‘said ‘arms, a- driving
device comprising a pair of lever arms piv-
otally supported by said pivot member, a
pair of gripping levers pivoted to said lever
arms and pivotally supported by said oscil-
latory gripping arms, said gripping levers
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being provided with gripping faces adapted

to coGperate with the gripping faces of said

- oscillatory gripping arms, all of said parts

being movable about the axis of said oscil- -

latory gripping arms. g T
- 12 In_a. typewriting machine, a paper
feeding device comprising an oscillatory de-
vice having a pair of gripping faces, a pair
of gripping levers pivoted to said oscillatory
device, said gripping levers being provided
with gripping. faces adapted to codperate
* with the gripping faces of said oscillatory
deviee, the gripping levers being’ movable
with respect. to said oscillatory device so as

including a universal bar connected to said
gripping levers. : :

13. In a- typewriting "'méc}'ﬁne, 4 paper

vice having a pair of gripping faces, a pair

118
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: tin, e be * to grip the paper, and operating mechanism 126
.. to move said oscillatory gripping elements’ '
“-and the gripping

. feeding device comprising an oscillatory de-
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of gripping levers pivoted to said oscillatory
device, said gripping levers being provided
with gripping faces adapted to coOperate
with the gripping faces of said oscillatory

device, the gripping levers being movable’

with respect to said oscillatory device so as
to grip the paper, and operating mechanism
including a universal bar connected to said
gripping levers, and a spring for restoring
said oscillatory device.

14. In a typewriting machine, a paper
feeding device comprising a pair of grip-
ping elements one of which is pivotally sup-
ported by the other, and means tending to
force the gripping face of said pivotally
supported gripping element backwardly
with respect to the movement of the paper
so as to grip and at the same time feed the
paper.

15. In a typewriting machine, a paper
feeding device comprising an oscillatory
gripping device, a gripping lever pivoted
to said oscillatory gripping device, and
means tending to force tﬁe gripping face of
aid lever backwardly with respect to the

movement of the paper so as to grip and at

the same time feed the paper, said means in-
cluding a universal
lever.

16. In a typewriting machine, a paper
feeding device comprising an -oscillatory
gripping device, a gripping lever pivoted to
said oscillatory gripping device, and means

latory gripping arms,
. ping

bar connected to said.

B

tending to force the gripping face of said
lever backwardly with respect to the move-
ment -of the paper so as to grip and at the
same time feed the paper, said means in-
cluding a drive member secured ‘to said
gripping lever. .
17. In a typewriting machine, a_ paper
feeding device comprising a pair of oscil-
each having a grip-
face, a pair of gripping levers pivoted
to said oscillatory gripping arms, each

gripping lever being provided with a grip- -

ping face adapted to cooperate with one
of said gripping arms, and an operating .de-
vice fitted to said gripping levers, said
operating device tending to force the grip-
ping faces of said levers backwardly with
respect to the movement of the paper so as
to grip and at the same time feed the paper.

18. In a typewriting machine, a_paper
feeding device comprising an oscillatory
gripping device, gripping levers pivoted to
said oscillatory gripping device, said grip-
ping levers having cam shaped gripping
faces adapted to codperate with said oscil-
latory gripping device, a driving device fit-
ted to said gripping levers, and means for
actuating said driving device to force the
cam shaped gripping faces into engagement
with the paper, at the same time moving all
of said parts to feed the paper.
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