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COMPANY INC., OF NEW YORK, N. Y., A CORPORATION OF NEW YORK, 
AUTOMATICRIBBON REVERSE. 

Application filed October 29, 1924. Serial No. 746,577. 

To all whom it may concern: 
Be it known that I, GEORGE. F. HANDLEY, 

a citizen of the United States, and resident e gear or Worm, showing the cooperating of Glendale; in the county of Queens and 
State of New York, have invented certain 
new and useful Improvements in Auto 
matic Ribbon Reverse, of which the follow 
ing is a specification. 
The invention relates broadly to devices 

for reversing the feed of the ribbon when 
one spool is substantially empty, and more 
specifically to means operated by a projec 
tion carried by the ribbon. It is illustrated 
in connection with the portable Royal type 
writer, but it is to be noted that it can be 
employed with other typewriting machines 
or with other types of machines wherein 
a ribbon is fed step by step through the op 
eration of keys or equivalent parts. An object of the invention is to provide 
such a ribbon reverse which will operate by 
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a very slight strain upon the ribbon and in 
which this slight strain is placed upon the 
ribbon for only a short time. 
Another object of the invention is to pro 

vide means whereby the element engaged 
by the ribbon projection has a straight line 
movment. A further object is the provision of a 
yielding connection in the reversing means 
which in connection with lost motion de 
vices permits the ribbon to feed during the 
act of reversal. - Other objects will be apparent from the 
following detailed description and the 
appended claims. . . . 
In the drawings: 
Figure 1 is a front elevation of the ribbon 

spools, driving and reversing means, with 
parts in section, showing the parts in the 
position which they occupy during the nor 
mal travel of the ribbon. . . 

Figure. 2 is a top plan view. 
Figure 3 is a front elevation of the re 

versing mechanism at one side of the ma 
chine showing the parts, in full lines in one 
position and in dotted lines in the position 
to which they are moved upon reversal. 

Figure 4 is a 'similar view of a portion 
of Figure 3 with the parts shown in the 
position at the beginning of the reversing 
movement. . . . 

gitudinally therein. 

Figure 5 is a side elevation of the parts 
in normal position. Figure 6 is an enlarged view of the spiral 
pawl in normal position in dotted lines, 
E. a shifted position of the gear in dotted 

eS. 
Figure 7 is a top plan view of the parts 

of Figure 3 with all parts in normal posi 
tion. 

Figure 8 is a side elevation showing in 
addition to the reversing mechanism the means for giving the driving shaft step by 
step movement. 
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The FExtig machine illustrated in 
cludes a frame A, type bar segment B, type 
guide C, ribbon vibrator D, E. X E. 
the other usual instrumentalities of a type Writing machine. So far as the presentin 
vention is concerned these may be of any 
desired character. Ribbon spools E are 
enclosed in cups F and mounted on shafts 
1 Supported in offset arms 2 and 3 of a 
bracket 4 attached to the type bar segment. 
Fastened to the lower end of each shaft 1 
is a bevel gear 5 with one of which meshes 
a bevel gear 6 at the right hand side of the 
machine and with the other of which meshes 
a similar bevel gear 7 at the other side of 
the machine, this gear facing in opposite 
direction to the gear 6. The gears 6 and 
7 are fast on a driving shaft 8 which is . 
carried by, downturned arms 9 of the arms 
3 of the bracket 4. The shaft 8 is free to 
rotate in the arms 9 and may be moved lon 
Near the right hand end the shaft 8 has 

fast thereon a large ratchet wheel 10 with 
fine teeth which are engaged by a pawl 11 
pivotally connected at 12 to a universal bar 
13 which is operated at each depression of 
a type key. A spring 14 draws this pawl 
into engagement with the ratchet, and a 
holding pawl 15 prevents reverse rotation 
of the shaft 8. During printing the pawl 
11 will constantly operate to rotate the 
shaft 8, which rotation will be transmitted 
to one or the other of the ribbon spool 

vel gear 5. 
So far as the reversing mechanism consti 
tuting the subject matter of the invention is 
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2. 

concerned, the driving shaft 8 may be given 
its regular motion in any old or desired 
ae. 

Adjacent the bevel gear 6 the shaft 8 is 
provided with a collar having two grooves 
16 and a detent 17 engages one or the other 
of these grooves to hold the shaft 8 in its 
desired longitudinal position. This detent 
is in the form of a plunger carried in a 
housing 18 supported by the bracket 4 and 
urged outwardly by a spring 19. When 
the shaft is automatically moved endwise 
by means hereinafter described, the spring 
detent acts to complete the shifting move 
ment quickly as it moves over the dividing 
ridge between the two grooves. 
As the ribbon G passes from one spool to 

the other it moves through a guide 20 adja 
cent each spool and through the usual 
vibrator. Near each end the ribbon is pro 
vided with a projection or obstruction 21 
which is too large to pass through the 
guide 20. This guide has a vertical portion 
and a horizontal portion provided with a 
slot 22 which is guided by a headed screw 
23 carried by an arm 24 of the bracket 4. 
The outer end of this portion is pivoted 
at 25 to the upper arm 26 of a bell crank 
lever 30 pivoted at 27 to a projecting arm 
28 of the bracket 4. The whole guide mem 
ber 20 therefore has substantially straight 
line movement when engaged by the rib 
bon projection 21. It therefore does not in 
any way interfere with the regular move 
ment of the ribbon. 
The lower arm 29 of the bell crank lever 

30 is provided at its outer end with a 
shouldered screw 31 which works in a slot 
32 in the upper end of a vertically arranged 
pawl member 33. There is no positive con 
nection between the bell crank lever 30 and 
the pawl member 33, but a spring 34 at 
tached at one end to an ear 35 on the bell 
crank lever and at its other end to an ear 36 
on the pawl member provides a yielding 
connection between the two parts. The bell 
crank lever 30 is itself returned to the nor 
mal position of Figure 3 by a spring 37 
attached at one end to an ear 38 of the 
bracket 4 and at its other end to a short 
arm 39 on the bell crank lever. 
The lower, end of the pawl member 33 is 

guided in an opening in a plate 40 attached 
to the machine frame. The pawl member 
33 has near its lower end an offset pawl 41 
adapted to coact with a spiral or worm. 
gear 42 fixed to the shaft.8. This gear has 
a large number of spirals in order to insure 
positive engagement between the gear and 
the pawl 41 which has the peculiar form 
clearly shown in Figure 6. 
The reversing mechanism is duplicated at 

opposite sides of the machine but reversely 
arranged in order that operation of the 
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same will move the shaft 8 alternately in 65 
opposite directions. The operation thereof 
is believed to be clear from the foregoin 
description but may be briefly recapitulated 
as follows. 
When the parts are in the position shown 

in Figures 1 and 3, the ribbon G is being 
fed from the spool at the left hand side of 
the machine to the one at the right hand 
side, since the gears 5 and 6 are in engage 
ment while the corresponding gears 5 and 7 
are disengaged. Morever the pawls 41 at 
both sides of the machine are out of engage 
ment with their respective spiral or worm 
gears 42. Just before the ribbon becomes 
exhausted from the left hand spool, the pro 
jection 21 thereon will come into engage 
ment with the fork of the guide 20 and con 
tinued progress of the ribbon will slide 
this guide in a substantially right line 
direction to the dotted line position of 
Figure 3. As soon as this movement begins 
the bell crank lever 30 will be rocked about 
its pivot 27 raising the lower arm 29 
thereof. Through the spring 34 this will 
lift the pawl member 33 bringing the pawl 
41 into engagement with the spiral gear 42 
at the left hand side of the machine. As 
Soon as the pawl and gear engage the con 
tinued rotation of the shaft 8 and gear 42 
which takes place step by step at each 
depression of a printing key as previously 
described, will cause the shaft 8 to move 
endwise. After the pawl 41 engages the 
gear 42 the continued movement of the rib 
bon and guide 20 is permitted by the yield 
ing of the spring 34, the headed screw 31 on 
the arm 29 working in the slot 32 of the 
pawl member 33. In this manner no great 
strain is placed upon the ribbon and its 
endwise feeding movement continues until 
it is reversed. 
As soon as the detent 17 rides over the 

dividing ridge between the grooves 16, it 
will snap down into the left hand groove un 
der the influence of the spring 19 and com 
plete the endwise shifting of the shaft 
quickly, the shaft moving to the dotted line 
position of Figure 1 and the gear 7 and 
spiral gear 42 at the left hand side moving 
to the dotted line position of Figure 3. The 
gears 5 and 7 are now in engagement and 
the rotation of the shaft 8 is therefore com 
municated to the ribbon spool shaft 1 at the 
left hand side of the machine and the rib 
bon G will now be wound upon the ribbon 
spool at this side. When the reversal is 
completed and the shaft 8 has moved to the 
dotted line position, the spiral gear 42 at 
the left hand side of the machine has moved 
out of engagement with its cooperating pawl 
41, so that although the bell crank lever 30 
and the ribbon guide 20 are still in the dot 
ted line position of Figures 3 and 4, the re 
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hausted from the right hand spool, the op 
eration above described will be repeated, 
moving the shaft 8 back to the Figure 1. po 
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pawl and worm. . . . 3. Ribbon reversing mechanism compris 
ing a ribbon spool shaft, a driving shaft 
mounted for longitudinal movement to be 
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versing mechanism is out of operation. As 
the ribbon feeds toward the left the springs 
34 and 37 will return the parts to normal po 
sition. When the ribbon has been nearly ex 

sition. - - - 
The parts are all very light and their 

movement imposes substantially no added 
work upon the endwise movement of the 
ribbon. The reversing operation is com 
pleted quickly and the reverse feeding of the 
ribbon begins immediately. The various 
springs may be provided with tension ad 
justing means if this appears advisable, but 
in view of the lightweight of the parts and 
ease of operation this appears unnecessary 
in the present construction. The straight 
line movement of the ribbon guide 20 pre 
serves the same position and direction of 
feed of the ribbon during the reversing op 
eration. - - 
The drawings show various parts of the 

machine, such as platen, key levers, etc., 
which have not been described, since they 
form no part of the present invention and 
are merely indicated to show the general 
relation of the ribbon mechanism to the re 
mainder of the machine. Obviously various 
changes may be made without departing 
from the spirit of the invention, in ma terial, precise construction and arrange 
ment of parts, and character of the ma 
chine to which the reversing mechanism is 
applied, and it is to be understood that the 
invention is to be regarded as limited only 
by the scope of the appended claims. 
I claim as my invention: 1. Ribbon reversing mechanism compris 

ing a ribbon spool shaft, a driving shaft 
mounted for longitudinal movement to be 
connected to or disconnected from the rib 
bon spool shaft, normally disengaged de 
vices for giving the driving shaft said longi 
tudinal movement, and ribbon operated 
means for engaging said devices, said means 
including constant but yielding connections 
which permit the travel of the ribbon after 
the engagement of said devices. 

2. Ribbon reversing mechanism compris 
ing a ribbon spool shaft, a driving shaft 
mounted for longitudinal movement to be 
connected to or disconnected from the rib bon spool shaft, a normally disengaged pawl. 
and worm for giving the driving shaft said, 
longitudinal movement, and ribbon oper 
ated means for engaging said pawl and 
worm, said means including constant but 
yielding connections which permit the trav 
el of the ribbon after the engagement of the 

connected to or disconnected from the rib-. bon spool shaft, normally disengaged de 
vices for giving the driving shaft said longi 
tudinal movement, a ribbon guide given a 
sliding movement by the ribbon, and means 
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operated by the sliding movement of the 
guide for engaging said devices, said means including yielding connections which permit 
the travel of the ribbon after the engage 
ment of said devices. . . . ' 4. Ribbon reversing mechanism compris 
ing a ribbon spool shaft, a driving shaft 
mounted for longitudinal movement to be 
connected to or disconnected from the ribbon 
spool shaft, a normally disengaged pawl and 
worm for giving the driving shaft said 
longitudinal movement, a ribbon guide 

80 

given a sliding movement by the ribbon, and 
means operated by the sliding movement of 
the guide for engaging the pawl and worm, 
said means including ielding connections s 

which permit the travel of the ribbon after 
the engagement of said pawl and worm. 5. Ribbon reversing mechanism compris 
ing a ribbon spool shaft, driving means 
therefor adapted to be connected to or dis 
connected from the ribbon spool shaft, nor mally disengaged devices for effecting said 
connection, and ribbon operated means for 
Cngaging said devices, said means including 
constant but yielding connections which per 
mit the travel of the ribbon after the en 
gagement of said devices. 

90 

6. Ribbon reversing mechanism compris 
ing a ribbon spool shaft, driving means 
therefor adapted to be connected to or di 
connected from the ribbon spool shaft, a normally disengaged pawl and worm for ef 
fecting said connection and ribbon operated 
means for engaging said pawl and worm, said, means including constant but yielding 
connections which permit the travel of the 
ribbon after the engagement of the pawl 
and worm. 

7. Ribbon reversing mechanism compris 
ing a ribbon spool shaft, driving means 
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therefor adapted to be connected to or dis 
connected from the ribbon spool shaft, non mally disengaged devices for connecting 
said connection, a ribbon guide given a slid 
ing movement by the ribbon, and means op 
erated by the sliding movement of the guide 
for engaging said devices, said means in 
cluding yielding connections which permit 
the travel of the ribbon after the engage 
ment of said devices. 
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120 
8. Ribbon reversing mechanism compris 

ing a ribbon spool shaft, driving means 
therefor adapted to be connected to or dis 
connected from said shaft, a normally dis engaged pawl and worm for effecting said 
connection, a ribbon guide given a sliding 
movement by the ribbon, and means oper ated by the sliding movement of the guide 
for engaging said pawl and worm. said 130 
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means including yielding connections which 
permit the travel of the ribbon after the engagement of said devices. 

9. Ribbon reversing mechanism compris 
ing a ribbon spool shaft, driving means 
therefor adapted to be connected to and dis 
connected from said shaft, normally disen 
gaged devices for effecting the connection of 
said driving means and shaft, a ribbon op 
erated guide having a sliding movement, a 
bell crank lever pivoted to said guide, and 
yielding means attached to said bell crank 
lever and adapted to effect the engagement 

S 
of said devices. 

10. Ribbon reversing mechanism compris 
ing a ribbon spool shaft, driving means 
therefor adapted to be connected to and dis 
connected from said shaft, a normally disen 
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gaged pawl and worm for effecting the con 
nection of said driving means and shaft, a ribbon operated guide having a sliding 
movement, a bell crank lever pivoted to said 
guide, and yielding means attached to said 
bell crank lever and adapted to effect the 
engagement of said pawl and worm. . 

11. Ribbon reversing mechanism compris 
ing a ribbon spool shaft, driving means 
therefor adapted to be connected to and dis 
connected from said shaft, a normally dis 
engaged pawl and worm for effecting the 
connection of said driving means and shaft, 
a carrier for said pawl, a ribbon operated 
guide having a sliding movement, a hell 
crank lever pivoted to said guide and hav 
ing a pin and slot connection with said pawl 
carrier, and yielding means connecting the 
bell crank lever and pawl carrier. the con 
struction thus permitting movement of the 
ribbon after the pawl and worm have been engaged. . . 

i2. Ribbon reversing mechanism compris 
ing a ribbon spool shaft, a slidable ribbon 
guide operated by an obstruction on the lil 
bon, a pin and slot supporting and guiding 
means for said guide, and devices including 
a yielding member operated by the sliding. 
movement of said guide for reversing the 
travel of the ribbon. 

13. Ribbon reversing mechanism compris 
ing a ribbon spool shaft, a slidable ribbon 
guide operated by an obstruction on the rh 
bon, a pin and slot supporting and guiding 
means for said guide, and devices including 
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a bell crank lever pivoted to said guide and a yielding member operated by the sliding 
movement of said guide through said bell 
crank for reversing the travel of the ribbon. 

14. Ribbon reverse mechanism comprising 
a ribbon spool shaft, a slidable ribbon guide 
operated by an obstruction on the ribbon, a 
slidable pawl carrier, a pawl thereon, re 
versing means adapted to be operated by 
said pawl, and intermediate connections be 
tween the guide and pawl carrier including a yielding member. 
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15. Ribbon reverse mechanism comprising 
a ribbon spool shaft, a slidable ribbon guide 
operated by an obstruction on the ribbon, a 
slidable pawl carrier, a pawl thereon, revers 
ing means adapted to be operated by said 
pawl, and intermediate connections includ 
ing a bell crank lever and a yielding member. 

16. Ribbon reverse mechanism comprising 
a ribbon spool shaft, a slidable ribbon guide 
operated by an obstruction on the ribbon, a 
slidable pawl carrier, a pawl thereon, revers 
ing means adapted to be operated by said 
pawl, and intermediate connections includi 
ing a bell crank lever pivoted to said guide 
and a yielding member. 

17. Ribbon reverse mechanism comprising 
a ribbon spool shaft, a slidable ribbon guide 
operated by an obstruction on the ribbon, a 
slidable pawl carrier, a pawl thereon, re 
versing means adapted to be operated by 
said pawl, and intermediate connections i 
cluding a bell crank lever pivoted to said 
guide and having pin and slot connection 
with said pawl carrier and a yielding member. 

ing devices for reversing the direction of 
movement of the ribbon, a slidable ribbon 
guide and means separate from said guide 
but pivoted thereto and actuated by the slid 
ing movement thereof for controlling the 
operation of said devices. - 

19. Ribbon reversing mechanism compris 
ing a slidable ribbon guide, a bell crank 
lever pivoted to one end thereof, and means 
operated by the movement of said bell crank 
lever for reversing the feed of the ribbon. 

20. Ribbon reversing mechanism compris 
ing a horizontally slidable ribbon guide, a 
bell crank lever pivoted to one end thereof, 
and means operated by the movement of said 
bell crank lever for reversing the feed of 
the ribbon. - 

21. Ribbon reversing mechanism compris 
ing a horizontally slidable ribbon guide 
operated by an obstruction on the ribbon 
as the ribbon feeds towards the prinkin 
point, a bell crank lever pivoted to one en 
thereof, and means operated by the move 
ment of said bell crank lever for reversing 
feed of the ribbon. 
-22. Ribbon reversing mechanism compris 

ing a horizontally slidable ribbon guide 
operated by an obstruction on the ribbon 
as the ribbon feeds toward the printing 
point, a bell crank lever pivoted to one end 
thereof, means operated by the movement of 
said bell crank lever for reversing the feed 
of the ribbon, and means for returning the 
parts to normal position during the reverse 
movement of the guide. 

23. In a typewriting machine, a pair of 
ribbon spools, a reciprocating ribbon vibra 
tor located therebetween, two separate hori 
zontally slidable ribbon guides, one between 
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each spool and said vibrator, and operated 
by obstructions on the ribbon guides, and 
means separate from but operated by said 
guides for controlling the reversal of the 
ribbon feed. 24. In a visible typewriting machine, a 
ribbon spool, a reciprocating ribbon vibra 
tor, a ribbon guide between the spool and 
vibrator, means supporting said guide for 

movement in the path of the ribbon travel, 10 
a bell crank lever connected to said guide, 
and means operated by the movement of the bell crank lever for reversing the feed 
of the ribbon, said means including yielding 
devices. In testimony whereof, I have hereunto 
subscribed my name. 

GEORGE F. HANDLEY. 
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