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IR , Lo+ November 19; 1929,

“This invention relates to improvements in
typewriting machines generally and in ma-
chines of analogous arts, although more par-
ticularly to improvemetits in automatic re-
versing ribbon mechanisis such as ig -dis=
closed in my Patent 1,570,218, January 19,
1926, and constitutes a -division- of my. co-
pending application Serial No. 326,318 filed
December: 15,-1928. ‘ :

In the construction of my prior patent,‘ a

button or ether projection, which is Tocated

oh the ribbon adjacent:the unwinding end
thereof, is moved by -the ribbon into contact
with an arm and the latter.is thereby moved
against the tension of the spring to effect the
automatic operation of the ribbon reversing
mechanism. . - Immediately. following . the
completion of. the reversing ‘operation, the
arm.is returned by the spring to its hormal
or retracted position. The return movement
of this arm, by reason of its contact with the
butten, causes that portion of the ribbon
between the now active ribbon spool and the
button to be formed into a loose loop-like
formation or slack portion ‘which- must ke
taken up. by the rotation of the spool before
the ribbon begins its actual reverse feeding

movement. “The ribbon, where it is engaged
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by the type, remains stationary . until said
slack is taken up. This failure of the ribbon
to feed results in the ribbon being perforated
by the type in this one spot. .. Co
It is, therefore, the principal object of the
present -invention ’
take-up mechanism for said ribbon loop or
slack -portion, which will function substan-
tially instantaneously and immediately after
the. operation of the reversing ‘mechanism
and silmlgltaneously with the return.of the
ribbon controlled Means, whereby the. spool
swill immediately begin its feeding movement
for the entire ribbon and the possibility of
the type perforating the ribbon will be there-
by avoided. ' DT T
In the accompanying drawings: .
- Figure-l is a front elevation showing ail
automatic ribbon reversing mechanism em-

bodying my invention, the view showing the.
 yeversing mechanism in operation;
50 .

Figure 2 is'a top plan view showing a part

to. provide an automatic.

No. 326,318, Divided and ‘this application fled
Serial No.: 408,248, .. - : :

of the left. hand ribbon spool,.the ribbon, and
the ribbon controlled arm which actuates the
reversing mechanism; - Lo U
‘Figure 3.is a- horizontal section taken be-
low the right hand. spool and showing the
ribbon take-up mechanism; :

- Figure 4 is an' end view partly in -section
showing the intermittent ribbon - feeding
means; .. o . e ’

Tigure 5 is'a front elevation of the spool
shaft, a portion thereof being -shown in sec-
e e RO W 8o

_Figure 6 is a horizontal-sectional view
taken on the line 6—6 of Figure 5; :

Figure 7 is a. horizontal sectional view

‘taken on the line 77 of Figure 5, and

Figure 8is a perspective view of the right
hand spool shaft and. the associated ribbon
controlled ‘means for the reversing mecha-
nism. ... : : - - .
~ Referring to the drawings, the ribbon re-
versing mechanism shown. therein is gener-
ally of the same construction as is disclosed
in ‘my prior patent referred to above, and,
therefore, I have not shown a typewriting
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machine to which the ribbon reversing mech- -

anism is applied.

“This: ribbon reversing mechanism .com-
prises generally a pair of ribbon spools A A
which are respectively supported on vertical
shafts B, B which in turn are each. sup-
ported in offset arms 2 ‘and 3 of abracket
4 attached to the type bar segment. Fixed
to the lower end of each spool shaft B is'a
bevel gear 5 with one of which is adapted to

of the machinie and with the other of which
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mesh a bevel gear 6 at the right hand side "

is adapted to mesh a similar bevel gear 7 at

the left hand side of the machine, the gear 7

facing in the opposite diréction to the gear

6. The gears 6 and 7 are fixed to a driving ©

shaft 8 which is journaled in downwardly
extending arms 9. of the Jbrackets 4.° The

_shaft 875 free to rotate in the arms 9 and

mav be moved longitudinally therein.

" Near the right hand end the. shaft 8 has
fixed thereon a large ratchet wheel 10 with
fine teeth which are engaged by a pawl 11

pivotally connectedat 12 to & universal bar13 -

which is operated at each depression of the
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‘usual type key levers. A spring 14vyield-

ably retains the pawl 11 in engagement with

-the teeth of the ratchet wheel 10. - During

printing the pawl 11 will operate to rotate
the -shaft 8; which rotation ‘will - be. trans-
mitted to one or to the other of the ribbon
spool shafts B, depending upon which gear 6
or. 7 is in mesh with its cooperative -bevel
gear 5. . . o B

Adjacent the bevel gear 6, the shaft 8 is
provided with a fixed collar 15 having two

‘grooves 16 and 17.- A spring pressed-detent

18 is pivotally. connected to the bracket 4

~and cooperates with the grooves 16 and 17 to
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hold the shaft 8 in either of its longitudinal
or endwise adjustments, whereby either the

- gear 6 will be disposed:in mesh with the gear
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5, or the gear T will be disposed in mesh with
. the other gear 5.

Thus, when the shaft 8 is
automatically moved endwise to reverse the
rotations of the spool shafts B, said shaft 8
will be retained by ‘the detent 18 in its ad-

justed position. Fixed to the shaft 8, at each-

end thereof, is a spiral gear 19 and associated
with each gear is a vertically movable pawl
20, having a tooth 21 adjacent its lower-end.
The upper end of the pawl 20 is provided
with a longitudinal slot 22 through which a

~pin 23 extends, said pin being fixed to an arm

24 of the bracket 4, and the lower end of the
pawl is guided in an’ opening formed in a
horizontal plate 25 attached to the machine
frame 26.  Thus, the pawl 20 is guided for

. vertical movements relative to the associated

gear 19. Consequently, when the pawl is
raised ‘and the tooth 21'is brought into en-
gagement with the teeth of the gear 19, the
rotation of the drive shaft 8 will cause a gear

. tooth to cam against the stationary tooth 21
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of the pawl and thereby cause the shaft to
move longitudinally, thereby coupling the
gears 5 and 6 or 5 and 7, depending upon the
direction of longitudinal movement of said

shaft. Thus, the full ribbon spool will be dis-

connected and the empty spool will be rotated
in the direction to wind the ribbon thereon.
- The reversing mechanism above described
is duplicated at opposite sides of the machine,
but reversibly arranged in order that opera-
tion of the same will move the shaft 8 alter-
nately in opposite directions. =~ -

.. The ribbon reversing mechanism is con-

~ trolled and actuated by the ribbon € which is
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fed from one spool to the other, the ribbon
passing ‘through a ribbon vibrator D: The
ribbon near each end is provided with a but-
ton or projection 27, which, as the ribbon ‘is
nearly fed from one spool; engages a ribbon
guide 28, and moves the latter in a direction
away from the spool. - This guide 28 is fixed
to.one end of an arm29 which is supported on
an arm 30 of the bracket 4 for straight line
movements in a horizontal plane through the
medium of a pin and slot connection 31 be-

tween said arms. The opposite end of the

1,781,725

arm 29 is pivotally connected as at 29* to
the upper end of a vertical arm 32 of a bell
crank lever 83 which is pivoted at its angle
as at 34 to the bracket arm 24. An arm 35
of said lever 33 is connected to the upper end
of the coil spring 86, the lower end of said

-spring being connected to and yieldably sup-

porting the pawl 20. ' The bell crank lever

- 83 1sprovided witha third arm 87 which con-

stitutes a latch and this latch arm 87 is con-
nected to the lower end of a coil spring 88,
the upper end of the spring being connected

‘to an ear 39 on the bracket 4. :

Thus, when the button or projection 97 is
moved outwardly by the feeding operation
of the ribbon it engages the ribbon guide 28
and moves the arm 29 in a straight line which
in turn rocks the lever 83 against the tension
of the spring 38, and the arm 85 of said lever
33 through the medium of the spring 36 raises
the pawl 20 to engage the tooth 21 thereof
with a tooth of the spiral gear 19 and thereby
move the: driving shaft 8 longitudinally to
effect a coupling of the driving gears of the
associated spool and an uncoupling of the
driving gears of the other spool.” Simultane-
ously with ‘the coupling of the gears, the
spring 38 effects a quick return of the ribbon
guide 28, arm 29 and lever 33 to their normal
positions, this movement disconnecting the
spiral gear from the pawl 20. The ribbon
guide in its return movement pushes the but-
ton or projection 27 and causes the formation
of a loop or slack portion in the ribbon be-
tween'the spool and the guide. i

This slack or loop portion must be taken
up by the rotation of the spool before the
main portion of the ribbon begins its feed-
ing movement, because that vortion of the
ribbon which is engaged by the type remains
stationary until the slack above described
has been taken up, and as a result the con-
tinued striking of the type against the sta-

tionary part of the ribbon results in said

ribbon being perforated by the type.

In order to automatically take up this slack
L the ribbon substantially instantaneously
and immediately following the operation of

‘the reversing mechanism I have provided a

ribbon slack take-up mechanism which is op-
erable simultaneously with the return move-
ment of the ribbon control means. To
this end, ‘each spool shaft B is formed
of upper and lower sections 40 and 41

‘respectively, the lower end of the upper

section being provided with a seat 42 for
receiving the reduced upper portion 48 of
the lower section. Fixed to the lower por-
tion of the upper. section 40 is a collar 44
and fixed to the upper portion of the lower
section is a collar 45. An upwardly extend-
ing drive finger 46 is fixed to the collar 45
and is adapted to engage one or the other of

~spaced fingers 47 and 48 which are fixed to

and depend from the collar 44. A coil spring
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49 surroundsthe lower section 41 between

the collars 44 and 45 and the ends of this

spring are respeetively fixed to said collars..

Thus the upper section 40 of said shaff is
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adapted to: be: rotated in-either direction

relative to the lower section 41, the spring 49
serving to norinally retain the driving finger

46 in engagement with the stop finger 47 to

thereby -rotate the upper shaft section 40.
Thus, upon rotation of the lower shaft sec-
tion 41 of one spool shaft in a clockwise di-
rection, the upper shaft section 40 will be

_rotated in the same direction, whereas the
lower section of the other spool shaft will be-

rotated in an anti-clockwise direction.
- Ttis desirable to retain the lower section 41
ot the spool shaft against rotation during

the forward ‘movement of the ribbon guide

98 so-as to permit the ribbon during its feed-
ing'movement to rotate the upper section 40
against the tension of the spring 49. I have,

therefore, fixedly attached to Iower section-

41 a collar 50 -having a circular rack 51 fixed
to the upper end thereof. The latch arm a7
which is fixed to the bell crank lever 38 func-
tions to engage between a pair of teeth of the
civeular rack 51.when the ribbon guide 38
is moved to its limit under the influence of
the ribbon button or projection 87. Thus,

_the. lower ‘section 41 of the. shaft is held

against movement while the upper section
40 is being -rotated under the influence of
the ribbon feeding action: Consequently, as
soon as the: ribbon .guide begins its return
movement due to the operation of the re-
versing: mechanism; the:spring 49 will re-
versibly: rotate the upper sectron 40 of the
shaft fogether with the ribbon spool until

the drive finger 46 reengages the stop finger

47 and thereby quickly.take up the slack in
the ribbon between: the ribbon guide 28 and
the spool during the return movement of
said ribbon guide. -

From the foregoing it will be observed that

1 have provided a spring which is conmected
to the ribbon spool, and that this spring is
placed under tension when the ribbon: con-
{rol led means.is actuated by the ribbon and
is effective to rotate the spool to take up the
ribbon slack = simiiltaneously - with = return
movement of the ribbon: controlled means to
itg initial position, and that I have provided
means for locking the lower section of ‘the

~ ghaft against rotation while the upper shaft

- 60

is Being rotated in opposite directions. -

i Telaim? B T S
“ 1. In a typewriter or the like, a ribbon
feeding mechanism including & ribbon spool

and a ribbon wound thereon, a ribbon revers-

means for operating said reversing, mecha-

nism, means for returning the- ribbon-con-

trolled means to its initial position immedi-
ately following the operation of the revers-

ing mechanism: whereby: a slack in the ribbqn

.8 Ina

ing mechanism, a.inovable ribbon-centrolled

3

is: formed between the spool and: the ribbon-

controlled ' means, and a spring. connected

to the spool-and placed under tension when:

the. ribbon-controlled means is actuated by .

the ribbon and effective to rotate the spool:
to take up -the ribbon slack simultaneously
with the return:movement of the ribbon:con-
trolled means to its initial position. O
9. In. a typewriter: or-the :like, a ribbem:
feeding mechanism including a ribbon spoel,’
a ribbon wound thereon, and a.spool shaft
comprising upper and lower sections: sup-.
ported for relative rotary movements,.the:

spool being connected to the upper- section

to rotate therewith, a ribbon reversing mech-
anistn,; a movable  ribbon-controlled means
for ~operating ‘said reversing mechanismy
means for returning. the ribbon-centrolled
means to its initial position immediately fol-
losving the operation of .the reversing mech-
anism - whereby & -slack: in - the. ribbon .is
formed between the spool and the ribbon:cen:..
trolled means, and. a spring .interposed. be-
tween and connected to the upper and lower

shaft: sections. and. placed . under- tension

when: the ribbon-¢ontrolled -means -is actu-
ated by the ribbon-and effective to rotate

“the spool to-take up the ribbon slack simul-

taneously with the return movement: of the
ribbon-controlled ‘means to its initial posi-
tlon.: FEEPRII ’
typewriter or the like, a ribbon
feeding mechanism including a ribbon spoel,-
a ribbon wound thereon, and a spool shaft
comprising upper and lower sections sup-
ported. for .relative rotary movements; the

‘spool being connected ‘ta the upper section

to rotate therewith, cooperating stops fixed

to the shaft sections to limit the rotation of .

one section relative to the other;a ribbon re-
versing mechanism; a movable  ribbon-con-

trolled means for operating. said. reversing

mechanism, means for returning the ribbon-
controlled: means ‘to :its initial position. im-
mediately following the operation of the re-
versing mechanism whereby & slack in the
ribbon is formed between the spool and the

ribbon-controlled means, and. a-spring inter-

posed. between and. connected to: the upper
and lower shaft sections and placed under
tension when the ribbon-controlled means. is
actuated by the ribbon and effective to rotate

the spool fo take up the ribbon:slack simul-

taneously with:the return movement of the
ribben:controlled meansto its initial position.-
4. Inatypewriteror the like, a ribbon feed-
ing mechanism including a ribbon spool, a
ribbon wound thereon, and a spool shaft com-
prising upper and lower sections supported
ing connected to the upper section to rotate
therewith, a ribbon reversing mechanism, a
movable ribbon-controlled means for. operat-

“ing said reversing mechanism, means: for re-

turning the: ribbon-controlled: means te: ity

for: velative rotary movements, the spool be- :
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initial position immediately following the

operation of the reversing mechanism where-

‘by-a slack.in the ribbon is formed between

the spool and the ribbon-controlled ‘means,
and a coil spring surrounding one shaft sec-
tion and having its ends respectively connect-
ed:to both shaft sections and placed under
tension when the ribbon-controlled means is
actuated by the ribbon and effective to rotate
the spool to take up the ribbon:slack simul-
taneously with the: return:movement of the
ribbon-controlled ‘means  to its initial posi-
tion. o : )

5. .In a typewriter or the like, a ribbon
feeding mechanism including a ribbon spool,
a ribbon wound thereon, and a spool shaft

- comprising upper and lower sections support-

20

30

356

40

46

ed for relative rotary movements, the spool
being connected to the upper section to ro-
tate ‘therewith, a ribbon reversing - mecha-
nism, a' movable ribbon-controlled means for
operating said- reversing mechanism, means

for returning the ribbon controlled means to-

its:initial position immediately following the
operation of the reversing mechanism where-
by a slack in'the ribbon is:formed between
the spool and the ribbon-controlled means,
collars' respectively fixed to the upper and
lower shaft sections, cooperating stops re-
spectively fixed to the collars and arranged
in-overlapping relation to limit the rofation

of one section relative to the other, and a .

spring - connected -to ‘the shaft sections: and
placed under tension when the ribbon-con-
trolled means is actuated by the ribbon'and
effective to rotate the spool to take up the

ribbon slack simultaneously with the ‘return .

movement of the ribbon-controlled means to
its initial position. - - ‘

6. Inatypewriter or the like, a ribbon feed-
ing mechanism ‘including a’ribbon spool; a
ribbon wound thereon, and a spool shaft com-

rising upper and lower, sections: supported
or relative rotary movements, the spool be-

“ing connected to the upper section {o rotate

therewith, a ribbon reversing mechanism, a

‘movable ribbon-controlled means for operat-

ing said reversing ‘mechanism, means for re-

50,
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turning the ribbon-controlled means to its
initial position immediately following the

operation of the reversing mechanism ‘where-

by & slack‘in the ribbon is formed between
the spool’ and the ribbon-controlled means,
collars respectively: fixed. to ‘the upper and
lower shaft 'sections, cooperating stops re-
spectively fixed to the collars and arranged
in overlapping relation to:limit the rotation
of one section relative to the other, and. a
spring-connected to the shaft sections and

placed under tension' when the ribbon-con-
trolled means is actuated by the ribbon and

effective. to Totate the spool to take up the
ribbon slack simultaneously. with the return

movement: of the ribbon-controlled means to

its initial pesition, said spring being disposed

1,781,785

around one shaft section and between the col-
lars on the sections and within the path of
movement of the cooperating stops.. - -
- 1. Inatypewriter or the like, a ribbon feed-
ing mechanism including a ribbon spool, a
ribbon wound thereon, and a spool shaft com-
prising upper and lower sections support-
ed for relative rotary movements, the spool
being connected to the upper section to rotate
therewith, a ribbon reversing mechanism, a
movable ribbon-controlled means for oper-
ating said reversing’ mechanism, means for
returning the ribbon-controlled means to its
initial position immediately following the
operation of the reversing mechanism where-
by a slack in the ribbon is formed: between
the spool and the ribbon-controlled means,
a spring -interposed between and connected
to the upper and lower shaft sections and
placed under. tension when the ‘ribbon-con-
trolled means is. actuated by the ribbon and
effective to rotate the spool to take up the
ribbon slack simultaneously with the return
movement of the ribbon-controlled means to
its initial position, and means for retaining
the lower shaft section against rotation dur.
ing the tensioning of said spring.

6. In a typewriter or the like, a ribbon
feeding mechanism including a ribbon spool,

~a ribbon wourd thereon, and a spool shaft .

comprising: upper and lower sections sup-
ported “for relative rotary movements, the
spool being connected to the upper section
to rotate therewith, a ribbon reversing mech-
anism, a movable ribbon-controlled. means
for operating said reversing mechanism,
means. for returning the ribbon-controlled
means. to its initial position immediately
following the operation of  the reversing
mechanism whereby a slack in the ribbon is
formed between the spool and the ribbon-
controlled means, ‘a spring interposed be-

‘tween and connected to the upper and lower

shaft sections and placed under tension when
the ribbon-controlled means is actuated by
the ribbon and effective to rotate the spool
to take up the ribbon slack simultaneously
with the return movement of the ribbon-con-
trolled means to its initial position, and means
for retaining the-lower shaft section against
rotation during the tensioning of said spring
and: . releasable by the ribbon-controlled

~means during the: return movement of the’

Iatter.: - , : o
9. In-a typewriter or the like, a ribbon
feeding mechanism including a ribbon spool,

-a-ribbon ‘wound thereon, and a spool shaft

comprising. upper .and lower sections sup-
ported for relative rotary. movements, the
spool being connected to the upper section to
rotate therewith, a-ribbon reversing mecha-
nism; a movable ribbon-controlled means for
operating said reversing mechanism, means
for returning the ribbon controlled means
to its initial position immediately following
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the operation of the reversing mechanism
whereby a slack in the ribbon is formed: be-
tween the spool and the ribbon-controlled
means, a spring interposed between and con-
nected to the upper and lower shaft sections
and placed under tension when the ribbon-
contrelled means is actuated by the ribbon
and effective to rotate the spool to take up
the ribbon slack simultaneously with the re-:
turn movement of the ribbon-controlled
means to its initial position, and means oper-
ated by the ribbon-controlled means during.
movement thereof by the ribbon to lock the
lower shaft section against movement dur-
ing rotation of the upper shaft section against
the tension of said spring and to release said
lower shaft section during the return move-
ment of said ribbon-controlled means.

10. In a typewriter or the like, a ribbon -

o feeding mechanism including a ribbon spool,

_ a ribbon wound thereon, and a spool-shaft

~D

‘comprising upper and lower sections sup-

ported for relative rotary movements, the
spool being connected to the upper section

< to rotate therewith, a ribbon reversing

mechanism, a movable ribbon-controlled
means for operating said reversing mecha-
nism, means for returning the ribbon-con-
trolled means to its initial position imme-
diately following the operation of the re-
versing mechanism whereby a -slack in the
ribbon' is formed between the spool and the

_ribbon-controlled means, a spring interposed

5

upper and lower shaft sectiohs and placed

under tension when the ribbon-controlled

means is actuated by the ribbon and effective
to rotate the spool to take up the ribbon slack
simultaneously with the return movement of
the ribbon-controlled means to its initial po-
sition, a circular rack fixed to the lower shaft

section and a latch arm fixed to said bell
crank lever and movable by the ribbon-con--

trolled means to engage the rack and lock

‘the. lower shaft section against movement

during rotation of the upper shaft section
aga’ust the tension of said spring and to re-
lease said lower shaft section during the re-

turn movement of said ribbon-controlled .

means. : :
In testimony whereof, I have hereunto sub-
scribed my name. -

GEORGE F. HANDLEY.

between and connected to the upper and lower

shaft sections and placed under tension when
the ribbon-controlled means is actuated by
the ribbon and effective to rotate the spool to
take up the ribbon slack simultaneously with

"the return movement of the ribbon-controlled

means to its initial position, a circular rack
fixed to the lower shaft section, and a latch

~ operated by the ribbon-controlled means dur-

i

ing movement thereof by the ribbon to en-
gage the rack and lock the lower shaft sec-
tion against movement during rotation of
the upper shaft section against the tension
of said spring and to release said lower shaft

‘section during the return movement of said

~ ribbon-controlled means.
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11. In a typewriter or the like, a ribbon
feeding mechanism including a ribbon spool,
a ribbon wound thereon, and a spool shaft
comprising . upper and lower sections sup-
ported for relative rotary movements, the
spool being connected to-the upper section to
rotate therewith, a ribbon reversing mecha-
nism, a movable ribbon-controlled means for
operating - said reversing mechanism in-
cluding a bell crank lever, means for return-

s ing the ribbon-controlled means to its initial

position immediately following the operation
of the reversing mechanism whereby a slack
in the ribbon is formed between the spool and
the ribbon-controlled means, and a spring

interposed between and connected to the -
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