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- This invention relates to improvements in ma-
chines for .receiving and issuing money.in:the
fornr of paper. bills. : .

According - to the:invention, the bill receiving
. and-issuing means -of ‘the machine comprises a
pair-of rollers on which are wound the end por-
tions of a:tape; respectively. : To deliver a bill
to the'machine the bill is placed upon a table in
juxtaposition to the:so-called winding-on roller
. and this reller is rotated to wind a portion of the
tape thereon, the bill being picked up by the tape
and being wound on the said roller -between ad-
jacent convelutions of the tape. Conversely, to
issue a-bill from the machine the so-called wind-
. ing-off roller is rotated to wind a portion of the
tape thereon, this resulting in the unwinding of
an equal portion of the tape:from the winding-
on roller and the consequent issuance or delivery
of a bill upon the table. -Numerous bills may-be
wound: successively on the winding-on roller and
ordinarily the: winding-on roller carries numer-
ous bills.

The general object of the invention is to pro-
vide, in connection with the means for actuat-
ing the winding-off roller, mechanism- which is
adjustable  to predetermine the amount of- tape
wound on the winding-off roller from the wind-
ing-on roller by a single, complete operatien of
the actuating  means for the winding-off roller,
so that for a single, complete operation -of said
actuating Ieans, one, two or any desired number
of bills within predetermined limits may-be caused
to be-issued:from the winding-on roller.

“WWith the foregoing and various ‘other objects
in view, which will become imore fully apparent
as the nature.of the invention is better under-
stood; the same consists in'the novel combina-
tion and arrangement of features as will-be here-
inafter ‘more fully "described, illustrated in the
accompanying drawings, and defined in-the ap-
pended claims. :

In the drawings: ‘ :

~Jgure 1 is. & horizontal section throughthe
machine; the: section being taken approximately
on the line f-—1{-of Figure 2. .

- PFigure 2-is o longitudinal section-through the
machine. o

. Figure 3 is a perspective view of a grooved
plate constituting part:-of the means for coupling
the winding-off roller actuating means with said
roller, and

“Figure 4-is a detail sectional view-through the
manually -operable means for: rendering the ma-
chine ‘effective to-issue bills from the winding-
on roller.

; Referring to the drawings in detail, it. will be
observed. that the machine shown includes a pair
of.spaced. side plates a, a between which are ar-
ranged the several different operating elements
comprising the means- for receiving and issuing
bills.

Extending between: and mounted at their.ends
in the plates a, ¢ are upper and lower ‘horizontally
disposed shafts 3-and 5, respectively, on which
are mounted winding-on and winding-off rollers
2. and 4, respectively,- while- wound at. one -end
on the roller 2 and at its other end on.the roller
4.is a tape 13.- From the roller 4 the tape. 13
extends upwardly.-and across the rear side of a
guide roller.i3a and thence upwardly and across
the front and:top of a second guide roller .18
which. is disposed -substantially directly. beneath
the winding-on roller 2 so.that the “mouth” of
the space between that portion of the tape which
extends over the top of the roller 18 and the con-
volution of the. tape last wound on the roller 2,
opens forwardly towards a table I.: Thus, assum-
ing-that a bill is placed on the table I and that
the .roller- 2 is rotated in the direction of the
arrow. |14, it is apparent that upon entering . of
the inner end..of. the bill:in said “mouth”.the
pbill' will be picked up by the tape and wound
therewith .on the .roller 2 between-the last two
convolutions of the tape. Conversely, it is- ap-
parent that if the tape is unwound from the roller
2, the bill. will: be delivered upon .the table .

The shafts 3 .and 5 are non-rotatable and the
rollers 2 .and 4.are rotatably mounted on.said
shafts, respectively. -Also rotatably mounted on
the shafts 3 and 5 are pinions 6 .and 7, respec-

-tively; which -are -connected with the rollers 2

and 4, respectively, by ratchets (not shown) .so
that upon rotation of -either pinion in the direc-
tion of the arrow thereon in Figure 2, correspond-
ing :rotation -is-imparted to the related roiler,
and so that reverse rotation.of either pinion is
ineffective - to- impart corresponding rotation to
the related roller. - In this -connection the..ar-
rangement-is such; as indicated, that rotation of
the pinion 6 in a direction to impart rotation to
the roller 2, produces rotation of said roller in a
direction to wind. the tape 13 thereon, and rota-
tion-of the pinion 1 in a direction to impart rota-
tion to the roller 4; produces rotation of the:lat-
ter roller in a direction to wind the tape thereon
from the roller 2. .

. Meshing with the pinion 6 is a pinion 8 with
which-is engaged a rack bar.9. This rack bar is
suitably mounted: for- sliding movement and is
reciprocal through. the instrumentality of a lever
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2
12, which lever is pivoted at its lower end as at
112 and at an intermediate point is provided with
a slot in which is disposed a pin (1! projecting
from the rack bar 9, whereby the lever and said
rack bar are operatively connected together.

The guide roller {8 is carried by a shaft tI5
which is guided at ils ends in vertical slots 116
in the side plates a, a, whereby said guide roller
is mounted for vertical movement in accordance
with increase and decrease of the effective
diameter of the winding-on roller 2, said guide
roller 18 being maintained constantly pressed up-

wardly against the tape wound on the winding-on -

roller 2 by means of a lever which is intermedi-
ately pivoted as at {6 and which includes the two
arms [4 and I7, the former of which underlies
the shaft 1i5 of the guide roller and the latter
of which has connected therewith a spring 15
tending constantly to rotate the lever in a direc-
tion to elevate the arm (4 thereof, thereby to
maintain the roller {8 pressed upwardly as stated.

A block 117 is disposed adjacent to the rack
bar 9 and is suitably guided for vertical move-
ment, as, for example, in a vertical slot 119
formed in the adjacent side plate ¢. The arm
{1 of the aforementioned two-arm lever {4—I17
is pivoted as at 118 to the block 11T whereby said
block is elevated with increase in the effective
diameter of the winding-on roller 2 and is moved
downwardly by the spring {5 upon decrease in the
effective diameter of the winding-on roller. Car-
ried by the block (17 is a stop 19 with which is
engageable a pin 29 carried by the rack bar 8 to
limit movement of the rack har forwardly or in a
direction to effect winding of the tape 13 onto
the roller 2. In this connection it is pointed out
that the stop 19 is inclined as shown, or is other-
wise so shaped and disposed on the block 17,
that for any given effective diameter of the wind~
ing-on roller 2, said stop serves to restrict for-
ward movement of the rack bar 9 to an amount
which is exactly that required to rotate the wind-
ing-on roller through an angle to wind a single
bill completely on said roller. In other words,
the amount of angular movement of the roller 2
necessary to wind a bill completely thereon varies
with the effective diameter of said roller, and the
means described, comprising the guide roller 18,
the two-arm lever 14—I1, the block (11, the stop
{9 and the pin 28 serves to predetermine the per-
missible amount of movement of the rack bar 9
in a direction to effect winding-on rotation of the
winding-on roller so that for any given effective
diameter of the roller 2 the amount of rotation
imparted thereto by a single, complete forward
stroke of the rack bar 9 is just sufficient to com-
pletely wind a single bill on said roller.

A rack har 1! is operatively connected with the
winding-off roller 4 through a pinion 10 in mesh
with the pinion T and, as in the case of the rack
bar 9, means are provided to predetermine the
permissible amount of movement of the rack bar
i1 in accordance with the effective diameter of
the roller 4 so that for a single, complete stroke
of said rack bar Il in a direction to effect wind-
ing of the tape 13 onto the roller 4 and off of the
roller 2, the amount of rotation imparted to the
roller 4 is just sufficient to unwind an amount of
the tape from the roller 2 to effect the issue of one
bill therefrom. In other words, a roller 18’ is en~
gaged with the tape wound on the roller 4 and
said roller {8’ is mounted for vertical movement
in the same manner as the roller 18; a lever IT’

- . is pivoted at one end, as at 18§’, and at its other

75

end is pivotally connected with a block 1iT’,
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which block is slidably mounted for vertical move-
ment in the same manner as the block 117; a link
14’ connects the shaft of the roller 18’ with the
lever 11’ intermediate the ends thereof, and a
spring 15" connected to said lever 11’ tends con-
stantly to swing the same upwardly, thereby
maintaining the roller 18’ constantly pressed
against the winding-off roller 4 and serving to
elevate the block 111’ upon decrease in the ef-

fective diameter of the winding-off roller. Con-

versely, said block 17’ obviously is forced down-

- wardly ‘upon increase in the effective diameter

of the roller 4. The block 1T’ carries an in-
clined stop 19’ and the rack bar {1 carries a pin
20’ for engagement with this stop to limit move-
ment of said rack bar {1 forwardly or, in other
words, in a direction to effect winding of the tape
138 onto the roller 4 from the roller 2. The in-
clination of the stop 19’ or, in other words, its
shape and disposition on the block 117’, is such
that for any given vertical position of said block
as determined by the effective diameter of the
winding-off roller 4, forward movement of the
rack bar (1 is limitéd to an amount which is just
sufficient to rotate the roller 4 to wind thereon
enough tape from the roller 2 to effect the ejec-
tion of a single bill from the latter roller.

The means for reciprocating the rack bar 11
consists ‘in part of a rod 2f which is slidably
mounted, as at 121, {22, for reciprocation rela-~
tive to said rack bar. In the inner end of the rod
21 is formed an opening 32, while slidable in a
cylindrical formation 123 carried by an extension
tia of the rack bar is a vertically disposed pin
21 to be projected into said opening 32 to connect
the rack bar and the rod for unitary reciproca-
tion. On the pin 31 is a shoulder or collar 23,
while within the cylindrical formation 129 and
bearing against said shculder or collar is a coil
spring 131 which tends constantly to urge the
pin 3! dowhwardly to operatively disconnect the
rack bar tl from the red 24. If the upper end
of the pin 21 is projected into the opening 32 the
rack har and its operating rod 21 are connected
together and reciprocation of the rod results in
reciprocation of the rack bar. On the other hand,
if the pin 31 is depressed until its upper end noc
longer is engaged in the opening 32, the rod
2! is free to be reciprocated while the rack bar
il remains stationary.

The rod 21 is provided at its forward end with
2 cylindrical formation 123, and slidably mounted
in this formation is a rod {25 the forward end of
which projects beyond the forward end of said

formaticn: On the rear end of said rod (25 is :

3 shoulder or collar 124, and between this shoul-
der or collar and the head or forward end of
the cylindrical formation 122, within the latter,
is a coil spring {28 which tends constantly to
urge the rod 128 te its innermost limit of move-
ment relative to the formation (23,

At 107 is designated a drive shaft which may he
rotated by means of a crank handle H or in any
other suitable manner and which carries a seg-
mentally toothed disk 26 for cooperation with a
pinion 27. Fixed with respect to the pinion 27
is a spur gear 28 which meshes with a pinion 29;
while fixed with respect to the latter pinicn is a
crank disk 24 to which is pivoted, as at 23, a link
22 which also is pivoted, as at 120, to the forward
end of the rod {25, Thus, rotation of the drive
shaft 107 is effective to reciprocate the rod 21, in
which connection it is pointed out that the ex-
tent of the toothed segment of the disk 26 and
the gear ratio between the pinion 27 .and. the

10

20

25

30

D

40

60

65



(23

10

3]
[+

30

55

2,000,385

crank disk 24 .is such that for one complete rota-
tion-of the disk 2§ several reciprocations are:im-
parted. to the rod 2. Also, it is pointed out in
this connection that the cylindrical formation 123
of the rod 21, together with the rod 125 and the
spring 126, provides a yieldably extensible connec-
tion between the crank -disk 24 and: the:rod 21
to. permit. said crank . disk to :function fo re-
ciprocate said rod 2{ when the latter is con-
nected by the pin 31 with:the rack bar (I and
when the stop 19’ serves to restrict forward move-
ment of the rack bar, the rod: 125 :moving for-
wardly within the  cylindrical' “formation - 123
against the spring 128 under such conditions.

The means whereby the machine may be *set”
or adjusted to cause a predetermined number of
hills to be issued or ejected from: the winding-on
roller 2 upon imparting a single, complete rota-
tion to the drive shaft 97, and whereby the ma-
chine first tests, by initial rotation of said drive
shaft, whether the roller 2 carries as many bills
as it is desired to issue, and prevents the issue
of any bills in the event the roller 2 does not
carry as many hills as it is desired to:issue; will
now he described in detail.

In a supporting bar [39.:disposed. below . the
roller 4.is slidably mounted the rear end of a re-
ciprocal rod (41, the forward end of which is
provided. with a plate "14le which is forked as
shown and slidably engaged with the.drive shaft
107 adjacent to a disk 5l fixed on-said drive
ghaft. * In the disk 51 is formed a ¢am groove
i6tg, while projecting from the. plate {4le into
said cam groove is a pin:14f¢c.  The cam groove
14id extends through an angle of approximately
180 degrees cencentric to the shaft 107. Conse-
quently, during rotation of said shaft through
this angle the rod 141 remains at:rest. On:the
other hand, the cam groove 141d extends from the
ends of the: concentric portion: thereof into sub-
stantially V-shape as illustrated in Figure 2. so
that during the remainder .of a complete revolu-
tion of the shaft 187 the rod 141 is moved ﬁrst
rearwardly and then forwardly.

Slidahly mounted on the rod 141 or in any other
suitable manner for rearward and forward move-
ment, is a cross beam 136 having a. rearwardly di-
rected top portion in which is mounted a plurality
of laterally spaced vertically disposed pins 56 the
lower ends of which are of wedge or cone shape
and extend below the under side of said beam top
portion. - A strip 142 is mounted on the beam 136
and extends into notches in the sides of the pins
86 wherechy the latter are refained in assembly
with the heam and at the same time are mounted
for vertical movement relative to the beam, while
coil springs associated with said pins tend .con-
stantly to preject the latter downwardly and to
parmit them to rise under upward pressure- ex-
erted thereagainst.

- A plate 82 is mounted on the rod ‘141 and is
seeured thereto for reciprocation therewith as,
for example, by means of a forked:clip 148 at-

.tached to the plate as at 149 and engaging side

arooves in the rod, as illustrated in Figure 4. The
plate 52 is provided with a plurality of laterally
spaced recesses opening through its. upper edge,
and in said recesses are slidably supported - the
forward ends of a plurality of laterally spaced,

" longitudinally extending pusher bars illustrated

in the present instance as being four in number
and designated as 48, 47, 48 and 49, respectively.
These pusher bars are additionally supported for
lengititdinal sliding movement by the support 139,
and- each pusher bar at its rear end is provided

3

with -an::upwardly: -directed lug 6{. -In -addition;
each bar is provided with a recess 54 and with a
V-shaped: notch- 51. opening. through -its upper
edge, the noteh.to-be engaged by the lower end of

the-related pin:56, :and the recess to be engaged :

by a Iug 50’ carried by a related. clip 50 slidably
mounted - for vertical movement in:the related
recess ;of the:plate 52, - Normally the pins 56
engage the notches 5T-and the clips 50 are elevated
and thereby are disengaged from the recesses 54
so that reciprocation of the cross bar 136 serves
to reciprocate:the pusher bars and so:that the
pusher:bars are not reciprocated by the rod:14i
and the plate 52, On the other hand, when any
given clip .50 is:.depressed to engage its lug in
the recess 54 of the related pusher bar, such
pusher: bar is coupled through: the plate 52 with

the.rod: {4t for reciprocation by and with said

rod, and:.any reciprocal: movement of the cross bar
{38, relative: to the rod 141 results in the pin- 56
heing. wedged upwardly:out of its notch 81 and
riding on the upper edge of the pusher bar, -
The cross-bar 136 has rigidly connected there-
with, as'at 138, the rear end of a rod 58 which rod,
at its forward end is provided with a forked plate
58e. slidably engaged with the drive shaft {87.
Fixed.on the drive shaft 107 adjacent to the plate
88e is a ‘disk- 99  having formed therein a cam
groove :58b; while projecting laterally from. the
plate 58e. into said cam groove :58b.is a pin 58a.
The cam groove. 58b extends concentrically with
respect to the shaft 18T through an angle of .ap-
proximately 180.degrees, and this concentric por-
tion‘of said cam groove is disposed approximately
diametrically. opposite the. concentric portion :of
the cam groove 14ld .in the disk 51. Conse-
quently, during: approximately that one-half of
a complete rotation of ‘the drive shaft when the
concentric. portion of the cam groove: 58b.is:co-
operating with the pin 58a’ the cross bar 136 is
held against reciprocal movement and the rod 144
is- moved. first rearwardly and then forwardly by
the V-shaped portion of the cam groove 141d-co~
operating with the pin-idic. On the other hand,
during approximately that -one-half-of a"com-
plete revolution -of the drive shaft when the con-
centric portion of the cam groove :{41d is coop-
erating with the pin i4{c the rod 141 and the
plate 52 are held against reciprocation and three

short reciprocations are imparted to the cross.bar s

138 due to the remaining portion of the cam
groove 58b being comprised by three successive
v-shaped formations as illustrated in Flgure 2of
the drawings.

‘Disposed in'the horizontal plane of the pusher
bars 48-48, rearwardly thereof, is a plate” 41
which is suitably supported, as indicated at 145,
{46, for rearward and forward sliding movement
and which is provided with a diagonally extend-
ing slot 40,  Moreover, as indicated in Figure 1
of-the drawings, said plate 41 is provided ‘at its
forward end with a series of steps 42, 43, 44 and
45 ‘which are related, respectively, to the pusher
bars 46, 41,48 and 49 and which are disposed, re-
spectively, successively in advance of or forwardly
of one another.

-A pair :of spaced, transversely extending,
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grooved -guide bars 33 are- mounted above the .-

plate 41 and between said bars is slidably mount-
ed for movement transversely of the unit a plate
34, said plate having ribs ‘144 engaging the grocves
of said guide bars.
into the diagonal slot 48 of the plate 4! is a.pin
39. -Comsequently, assuming that the plate 41 is
disposed forwardly and that the pin’39 is engaged

‘Depending from the plate 34
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in the rear end portion of the slot 40, it is apparent
that rearward movement of the plate 41, as indi-
cated by the arrow 147 in Figure 1, is effective to
shift the plate 34 transversely of the unit in a
direction as indicated by the .arrow 142 in Fig-
ure 1. On the other hand, when the plate 41 has
been moved rearwardly and-the plate 34 has
thereby been moved in the direction of the arrow
141, it is apparent that movement of the plate 34
in the opposite direction is effective to move the
plate 41 forwardly. -

In the top of the plate 34 is formed a system of
grooves as illustrated in detail in Figure 3 of the
drawings. First, there is an elongated groove 36

5 which extends longitudinally with respect to the

direction. of sliding movement of the plate and
which is disposed adjacent to the rear edge of the
plate in vertical alinement with the pin 31 carried
by the arm g of the rack bar {1 when said rack
bar is disposed at its most rearward limit of
movement. This groove 36, at what will be
termed its inner end, has a depth z such as to
permit the pin 31 to be projected to its limit of
downward movement by the spring 131 when said
inner end portion of said groove is alined with
said pin. When the pin 31 is at its limit of
downward movement its upper end is disposed
below the headed rear end of the rod 21 having
the opening 32 therein. Consequently, when the
plate 34 is disposed in its normal position; i. e., at
its outermost limit of movement, as determined
by engagement of its depending pin 39 with the
rear end of the slot 40 in the plate 4f, and the
inner end of the groove 36 thereby underlies the
pin 31, assuming the rack bar {1 to be at its most
rearward limit of movement, the rod 21 and the
rack bar !l are not coupled by said pin. -

The bottom of the groove 36, from the depth x
at the inner end thereof, is inclined upwardly
and towards the outer end of said groove, as indi-
cated at 2, and then drops abruptly to a depth y.
However, the depth y is less than the depth = by
an amount such that when the depth -y underlies
the pin 3! the latter is held sufficiently elevated
to engage at its upper end in the hole 32 of the
rack bar ii. Thus, upon inward movement of
the plate 34 from its outermost position, the in-
clined bottom portion z of the groove 36 acts by
a wedging or cam action to project the pin 3
upwardly into the hole 32, and then, even though
the pin drops over the shoulder between the
depths z and y to the depth v, the upper end of
the pin still is maintained engaged in the hole 32
because of the depth of the groove at ¥ being less
than the depth at . From the innermost depth
v the bottom of the groove again .is inclined
upwardly and outwardly, as indicated at 2, and
then drops abruptly to a second depth y’ which
is the same as the depth y. Similarly, from the
depth ¥’ the bottom of the groove is inclined
upwardly and outwardly, as indicated at 22 to a
third depth ¥2 which is the same as the depths ¥
and v’, and from the depth y2 the bottom of the
groove again is inclined upwardly and outwardly,
as indicated at 23 to a depth ¥3 which is the same
as the depths ¥, ¥’ and 2.

From the depths v, ¥, ¥y2 and ¥3, grooves 31a,
31b, 31c and 31d, respectively, extend towards the
front edge of the plate 34 and at inclinations
towards the inner edge thereof, In addition, a
groove 38q extends from the forward end of the
groove 37a rearwardly and at an inward inclina-
tion to the depth x of the groove 36, and three
other grooves 38b, 38c and 38d extend from the
forward ends of the grooves 31b, 31c and 31d,

2,009,385

respectively, rearwardly and at inward inclina-
tions into the grooves 31a, 3Tb and 31c, respec-
tively, substantially at the points where the latter
grooves enter the groove 36. The groove 38 is of
a uniform depth corresponding to the depths v,
¥, ¥2 and ¥3 of the groove 30 so that a shoulder
exists at the forward side of the groove 35 where
the groove 38a enters said groove at the depth x.
On the other hand, the rear ends of the grooves
31a, 31b, 31c and 31d are of the same depth as the
depths v, ¥’, ¥2 and y3 of the slot 36, and the
bottoms of said grooves 37a, 31b, 31c and 31d are
inclined upwardly and forwardly so that at their
forward ends said grooves have depths corre-
sponding to the least depths of the portions 2, 2/,
22 and 23 of the groove 36. Conversely, the
grooves 38b, 38¢ and 38d at their outer ends are
of depths corresponding to the depths v, ¥’, ¥2
and ¥3 of the groove 36, and at their inner ends
are of depths corresponding to the portions of
least depth of the depths z, 2’, 22 and 23 of the
grooves 36, the bottoms of said grooves 38b, 38¢c
and 38d being inclined upwardly and rearwardly.
Consequently, there is a continuous shoulder at
each side of each of the grooves 3i¢a, 371b, 3Tc and
37d, as well as.at each side of each of the grooves
36a, 38b, 38c and 38d, and when any portion of
any one of either set of said grooves is disposed in
underlying relationship to the pin 31, said pin is
held sufficiently elevated to engage in the hole 32
of the extension !ie of the rack bar {1, only the
depth x of the groove 36 being sufficiently great
to. permit the pin 31 to drop out of the hole 32.

When the pin 58« is disposed in the concentric
portion of the cam groove 58b and the pins 56
are engaged in the notches 51 of the respective
pusher bars 46, 47, 48 and 49, the rear ends of
said pusher bars are disposed in transverse aline-
ment with each other forwardly of the forward-
most step 45 of the plate 41, and when said pusher
bars are disposed in this normal relationship the
lugs §1 thereof directly underlie the forward ends
of four related pawls 69¢, 600, 60c and 60d, re-
spectively, which pawls are loosely mounted on a
transversely extending shaft 63 for free rotation
relative thereto.

The hub 62 of each pawl 60a, §0b, 68c and 60d
is cut away as illustrated in Figure 1 to provide
a shoulder 64, and on the shaft 83 are four pins
65, one related to each pawl, for cooperation with
the shoulders 65, respectively, to limit downward
swinging movement of the pawls and to elevate
the latter upon counter-clockwise rotation being
imparted to the shaft 63 as viewed in Figure 2.
The pins 65 are, as shown, angularly spaced apart
about the shaft 63 whereby the pawls 68a, £00,
60c and 694 are held with their free ends spaced
successively above one another so that upon clock-
wise rotation of the shaft 63 as viewed in Figure
2, first the pawl 60a engages its related pusher
bar 46, next the pawl 80b engages its related
pusher bar 47, next the pawl 68c engages its
related pusher bar 48 and, finally, the pawl 60d
engages its related pusher bar 48,

Fixed to and extending rearwardly from the
shaft 63 is an arm 66, and connected with this
arm is a spring 67 which tends constantly to
rotate the arm and thereby the shaft in a clock-
wise direction to permit the pawls 68a, 65b, 60c
and 60d to drop into engagement with their re-
lated pusher bars. However, rotation of the shaft
63 by the spring 87 is controlled by a vertical
rod 68 which is slidably mounted in guides 68a,
680 and which rests at its lower end on the arm
66 and at its upper end against the bottom of
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the block-#171.: In this connection; when the roller
2 is devoid ‘of bills the block 117 is disposed in
its lowermost position and acts through: the rod
68 on the lever arm 86 .o hold the shaft §3 in a
position in which all four .of the pawls are held
elevated: above theéir ‘respective pusher bars.  On
the other hand, when a single bill is wound on
the roller 2 the effective diameter of said roller
is slightly increased and the block 1i7 is elevated
by an amount to permit only the first pawl 68a
to drop into:engagement with-its related pusher

bar:46, the other pawls being still held elevated

above their related pusher bars. Similarly, when
a second bill is wound-on the roller 2 the effective
diametel of said roller again‘is slightly increased
and the block {171 is further elevated by an
amount to permit the second pawl 88b-to drop
into engagement with its reiated pusher bar 47,
the pawls €8¢ and £8d, however, still being held
elevated above their related pusher bars 48 and
48, In the same way, when a third bill'is wound
on the roller 2 the third pawl 89¢ is permitted
to. drop into’ engagement with its related pusher
bar 48, but the pawl 60d still is held elevated
above. its related pusher bar 49, and -when a
fourth: bill is wound on the roller 2 the fourth
pawl:62d is permitted to drop into engagement
with its related pusher bar 49, Any bills in ex-
cess of four wound on the roller 2 does not affect
the operation of the pawls 69¢,-88b, 88¢ and-504;
butwhen - the number of bills on the roller- 2
is reduced to four, the removal of one additional
bill resulting in the reduction of the numbher to
three, results in depressicn of the arm 68 by

. an amount to elevate the pawl 88d to an extent

to render said pawl incapable’.cf cooperation
with its pusher bar 43. - Similarly, the:succes-
sive removal of the three remaining bills on.the
roller 2 successively renders the pawls 68c, 68D
and 60¢ incapable of cooperation with  their
related pusher rods.

When the pin 14te is engaged in the concen-
tric portion of the cam groove i4ld and the rod
{31 therefore is in:its forwardmost position, the
clips: 58, which normally are clevated as afore=
said, are disposed beneath related manuslly op-
erable members 53 by means of which said. clips
may be depressed. - Moreover, when the rod 141
and the:plate 52 are disposed in their forward-
most positions, and when the pin 38¢ is disposed
in the concentric portion- of the cam groove 58b,
which represents the forwardmost position of the
cross bar 136 and the forwardmost positions of
the pusher bars 48, 47, 48 and 49, assuming that
the pins 56 are engaged 'in the notches 57, the
rear, transversely alined-ends of the pusher bars
are disposed forwardly of the forwardmost step
45 of the plate &f by an amount equsl to the
crank throw represented by any one of the V-
shaped formations of the cam groove 53b, and
the recesses 54 in the tops of the pusher. bars
are disposed -like amounts forwardly of the lugs
of the .clips 50. -

Now, assuming -that four. or meore. bills are
wound on the roller 2;-that the block {1 and
the rod 68 therefore are elevated sufficiently to
permit all four of the pawls: 68a, 60D, 60c.-and
§0d- to -drop into engagement with: the lugs 6f
of thepusher bars 46, 47, 48 and 49, respectively;

that the:plates 4! and 34 are: in their forward-

Yaost and- outermost positions, respectively; that
the rack bar i and the rod 21 are;in-their rear-
most positions with -the pin . 3! disposed at - its
bottom in the depth x at the inner end of -the
groove 36 0f the plate 34 and with: its upper end
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alined with the hole 22 but completely withdrawn
therefrom; that the:pin 14ic is disposed in the
lead end-of the concentric portion of the cam
groove: 141d; that the rod 141 and the plate 52
therefore are 'in their forwardmost positions;
that the pin 58 is disposed in the trailing end of
the concentric portion of the cam groove 586 in
readiness to cooperate with the first of the V-
shaped formations of said cam groove upon ini-
tial rotation of the shaft 187; that the cross bar
£35-therefore is in its foremost position; that the
pins 56 are engaged in the notcles 57 of the
pusher:bars 46, 47, 48 and 49 holding said pusher
kars in-their forwardmost positions; and that the
clips 59 are elevated, the operation of the mecha-
nism, furthier assuming that it is desired to ef-
feet the .ejection or issue of four bills from the
roller 2, is as follows: First, the shaft 107 is
rotated  through an angle of approximately 180
degrees, - During this rotation the rod (41 and
the plate 52 remain stationary due to the co-
operation :of the concentrie portion of the:cam
greove tdid with the pin.{4fc, but the cross bar
{38 is reciprocated a number of times correspond-
ing to. the number of V-shaped portions of the
cam groove 58b. In this connection, only a single
reciprocation. of the cross bar (38 is required,
but provision is made for reciprocating said bar
a number of timeg for the sake of safety in. as-
suring correct operation of the mechanism, As
the pusher bars 46, 47, 48 antd 49 are moved rear-
watdly by the cross bar 138 the recesses 54 in
said bars are brought into positions underlying
and in alinement. with the lugs of the clips 50
and the rear transversely alined ends of said bars
are: breught to positions in which the rear end
of the bar €8 contacts or substantially contacts
with -the forwardmost step 48.of the plate 4l.
The free or forward ends-of the pawls 60a, 60D,
66c-and. 60d are provided with hook formations
as-shewn, and upon rearward movement of the
pusher - bars said: pawls .drop- downwardly until
their -hook formations engage the forward sides
of the lugs 61, the amount ef rearward movement
of the pusher bars being just sufficient to permit
this action to occur. The pusher bars then are
restrained against forward movement, and, there-
fore, -upon subsequent forward movement of the
cross bar 35 the pins 56 ride upwardly out of
the. crooves 57 and travel forwardly along .the
tops of the pusher bars, leaving the latter in
their rearwardly. disposed positions. Next, the
mermaker: 52 related. to the clip 50 which is related
to the pusher bar 49 is manually depressed to
engage the lug of said- clip in the recess 54 of
said-pusher bar 49, thereby to couple the pusher
bar- 49 with the plate 52 and, through said plate,
with the rod 144, The adjustment for ejection

of 1conr bxlls from the roller 2 having thus heen
made, the final 180 degrees of rotation is im-
parted to-the shaft .107. The initial effect of this
latter 180.degrees. of rotation of said shaft. is to
move-the .rod 141 and the plate 52 rearwardly,
and also-to move the pusher bar 49 rearwardly
due to- said pusher bar being coupled with said
plate. - As the pusher har 49 is moved rearwardly
it pushes at its 'rear end -against. the step 45 of
the plaue Al and, therefore, the plate 41 is moved
rearwar dly, thereby imparting inward movement
to the plate 34 as-indicated by the arrow f42.
Upon-initial.movement of the plate 34 the in-
clined bottom portion-z of -the groove 36 acts
to lift -the pin. 31 and to project the upper end
thereof-into the-opening 32 of the rod 21, there-
by ;eoupling the rack bar I't with said: rod and as
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further inward movement of the plate 34 takes
place the portions y, 2’, 22, ¥2, 23 and y3 succes-
sively pass beneath the pin 31 and maintain said
pin elevated with its upper end engaged in
the opening 32. In this connection it is pointed
out that the crank throw represented by the V-
shaped portion of the cam groove 14id and the
length anhd angularity of the slot 40 in the plate
41 are such that the rearward movement im-
parted to the plate 41 by the pusher rod 49 is
sufficient to move the plate 34 to its innermost
position. Consequently, upon completion of rear-
ward movement of the plate 41 and inward move-
ment of the plate 34, the outer end portion or
depth ¥3 of the groove 36 underlies the pin 31.
The foregoing operations are completed as the
pin {&8ic is forced to the apex of the V-shaped
portion of the cam groove 141, and as the sec-
ond stage of the second 180 degrees of rotation
of the drive shaft 107 takes place, the rod (41
and the cross bar 136 are returned to their for-
ward or starting positions and the gear segment
of the disk 26 operates through the pinion 27, the
spur gear 28, the pinion 28, the crank disk 24
and the connecting rod or link 22 to impart four
reciprocations to the rod 2i1. First the rod 2
is moved forwardly, which causes the pin 3! to
travel forwardly through the forwardly and in-
wardly inclined groove 37d, thereby causing the
plate 34 to be returned one step outwardly. As
forward movement of the rod 21 is completed the
forward end portion of the groove 384 is brought
directly below the pin 31 and said pin is pro-
jected by the spring 13! into the forward end
portion of said groove 38d. Rearward movement
of the rod 2i then occurs and the pin 31 is moved
rearwardly through the groove 384 which, as
aforesaid and as shown is inclined rearwardly
and inwardly. The plate 34 therefore is returned
a second step outwardly. Similarly, by succeed-
ing forward and rearward movements of the rod
21 the pin- 31 is caused to successively traverse
the grooves 37c, 38c, 31b, 38b, 37a and 38a, there-
by returning the plate 34 in successive steps to-
wards its outermost or starting position, undil,
finally, the last groove 38 is traversed and the
pin drops into the depth x of the groove 36, where-
upon the pin 31 is retracted from the opening
32 and the rack bar {1 and the rod 21 are un-
coupled. As the plate 34 is moved outwardly
the pin 39 thereof cooperates with the inclined
slot 40 in the plate 41 to return the latter plate
step-by-step to its forward or starting position,
and, of course, with each reciprocation of the
rack bar 1l the roller 4 is rotated an amount to
wind thereon from the roller 2 an amount of
tape sufficient to cause one bill to be unwound
from the roller 2 and delivered onto the shelf
{. Thus, since coupling of the pusher rod 49
with the plate 52 and rod 141 results in the plate
34 being moved to its innermost position upon
the second 180 degrees of rotation being impart-
ed to the shaft (07, it is apparent that the pin
31 remains engaged in the opening 32 during four
complete reciprocations of the rod 21 and the
rack bar i1, so that four bills are caused to be
unwound and delivered from the roller 2 during
one complete cycle of operation of the unit. '
If it had been desired to effect the issue cof
three instead of four bills the operation would
have been the same as recounted in the forego-
ing with the exception that the pusher bar 48
instead of the pusher bar 49 would have been
coupled by the related clip 50- with the plate 52
and the rod 141. In that event, only the pusher
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rod 48 would have been moved rearwardly by
the rod 141 and the plate 52, and the plate 41
would have been moved only three-fourths of its
complete range of movement rearwardly due to
the lost motion spacing of the rear end of the
pusher rod 48 from the step 44 of the plate 41.
This, in turn, would have resulted in the plate
34 being moved only three-fourths of its com-
plete range of movement inwardly and bringing
of the step or depth ¥2 of the groove 36 beneath
the pin 31. Thus, upon subsequent reciproca-
tion of the rod 21 the pin 31 would have cooper-
ated only with the grooves 31c, 38¢c, 370, 38b, 31a
and 38a and, therefore, upon completion of three
reciprocations of the rod 21 and the rack bar |1
the pin 31 would have dropped into the depth z
and only three bills would have been delivered
from the roller 2.

If it had been desired to effect the delivery
of two bills the clip 50 related to the pusher
bar 4T would have been depressed to.couple this
pusher bar with the rod 141. In that event,only
the rod 41 would have been moved rearwardly
and the plate 41 would have been moved there-
with only one-half of its complete range of move-
ment rearwardly due to the lost motion spacing
of the rear end of the pusher rod 47 from the step
43. ‘This, in turn, would have resulted in the
plate 34 being moved only half-way inwardly and
bringing of the step as depth z’ of the groove
36 beneath the pin 31 so that upon subsequent
reciprocation of the rod 2f and the rack bar
i{ only the grooves 37b, 38b, 37¢ and 38a would
have cooperated with said pin 31. Consequently,
upon completion of two reciprocations of the rod
21 and the rack bar Ii the pin 3! would have
dropped into the depth = and only two bills
would have been delivered from the roller 2.

Similarly, if it had been desired to effect the
delivery of only a singie bill from the roller 2,
only the pusher rod 46 would have been coupled
with the rod {41. In that event, only the rod 46
would have been moved rearwardly and the plate
41 would have been moved therewith only one-
fourth of its complete range of movement rear-
wardly due to the lost motion spacing of the rear
end of the rod 46 from the step 42 of the plate 41.
This, in turn, would have resulted in the plate 34
being moved only one-fourth of its complete
range of movement inwardly and bringing of the
step or depth v of the groove 36 beneath the pin
31 so that upon subsequent reciprocation of the
rod 21 and the rack bar Il only the grooves 3Ta
and 38a would have cooperated with said pin 31.
Consequently, upon completion of a single recip-
rocation of the rack bar it the pin 31 would
have dropped into the depth x and only a single
bill would have been delivered from the roller 2.

So long as the roller 2 carries four or more
bills, all of the pawls 60a, 60b, 60c and 60d are
free to cooperate with their related pusher bars
and any one of said pusher bars may be coupled
with the rod 141 so that any desired number of
bills up to four may be issued upon a complete
cycle of operation of the machine. If, on the
other hand, the roller 2 carries only three bills
the pawl 60d will be held elevated and when the
pusher bars 46, 47, 48 and 49 are initially moved
rearwardly only the pusher bars 46, 47 and 48
will be engaged and held .in their rearwardly
moved positions by the related pawls 60a, 68D
and 60c, the pusher rod 49 returning to its for-
ward position with the cross bar {36. The re-
cess 54 of the pusher bar 49 therefore will be
disposed forwardly of the lug of the related clip
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and said clip cannot be depressed to couple said
pusher bar 48 with the rod 14{. Consequently,
it is not possible to adjust the mechanism to ef-
fect the issue of four bills if the roller 2 carries
less than four bills. Similarly, since the pawls
60c, 62b and 0o are successively maintained
elevated as the number of bills carried by the
roller 2 is reduced to two, one and none, respec-
tively, it is not posgible to adjust the mechanism
to issue three bills if the roller 2 carries only
two hills; to adjust the mechanism to issue two
kills if the roller 2 carries only one hill; or to
adjust the mechanism to issue a single bill if the
roller 2 is devoid of bills. Ths mechanism thus
tests initially whether the roller ? carries as
many bills as the operaior may desire to have
delivered therefrom.

Always, with return of the plate 34 to its outer-
most position, the plate 81 is returned to its for-
wardmost position, so that upon completion of
each cycle of operation of the mechanism the
parts are restored to normal position. In' this
connection it is pointed cut any suitable means,
such ag the means illustrated in German Patent
Mo, 309,455 of September 11, 19817, may be em-
ployed to actuate the clips 53 and to effect ele-
vation of any given clip 58 upon rearward and
subsequent return movement of any given pusher
bar by the rod 144, Also, it is pointed out that
whiie the drawings illustrate in the present in-
stance means whereby a maximum-.of only four
hills may be caused to be issued upon one com-
plete cycle of operation of the mechanism, it is
manifest that by increasing the number of push-
er bars, pawls, steps on the plate 41, grooves in
the plate 34, etc., provision may be made for issu-
ing more than four bills by a single cycle of
operation of the mechanism.

In connecticn with the winding of bﬂ]s onto
the roller 2 and the unwinding of bills there-
from, a feature of the invention resides in the
provision of counting means to indicate, on the
one hand, the total number of bills wound on
said roller and, on the other hand, the total num-

¢ ber of bills unwound or issued from said roller.

A register device known in itself and not, in itself,
forming any part of the invention, is designated
as 108 and. is mounted to be actuated by rotation
of a vertically disposed shaft {8f{. On the shaft
{81 is a ratchet wheel 192, while on the rack bar
¢ is a pawl {18 which cooperates with said ratch-
et wheel to rotate the shaft 121 through one
step of angular movement each time said rack
bar is advanced. Thus, for each bill wound on

> the voller 2 the register device {82 is actuated

to raise by one the indication of the total num-
ber of bills wound on said roller.

On the lower end of the shaft {3 is a bevel
gear {84, while loose on a transverse shaft under-
lying the shaft 181 is a bevel gear {710 in mesh
with the gear 164. Fixed to the gear 110 is a
ratchet wheel 103, and cooperating with said
ratchet wheel is a2 pawl {86 which is carried by
one of the arms of an intermediately pivoted
lever {85. The other arm of said lever extends
downwardly and is forked at its free end, and is
operatively engaged with a pin 77 carried by an
ear {72 on the plate 4!. Consequently, for each
step of rearward movement of the plate 41 the
shaft 181 is rotated through one step of angu-
lar movement and the register device 100 is ac-
tuated to raise by one the indication of the total
number of bills issued from the roller 2.

I claim:

1. In a machine of the character described, a

7

bill holder, & member movable to..operate said
holder to-dispense bills therefrom, an actuator: for
said member, clutch means between said member
and said actuator tending constantly to-assume.a
position disconnecting. said member from ‘said
actuator, and clutch controlling means comprising
a plate having a normal position and a-formation
which, in the normal position of said plate, per-
mits the clutch to assume:its disconnecting: posi-
tion, said plate being shiftable and having a series
of othei formations whereby shifting of the plate
from - its normal position actuates said clutch:to
couple said actuator” with ‘said member and-to
maintain a coupling: statns of said clutch until
the plate is returned to.its normal ‘position, said
series of formations being arranged so that the
clutch means,- by movement with the coupled
actuator and member to dispense bills from said
holder, returns said plate to its normal position;
said ‘series of formations further being arranged
to reguire different amounts of movement of the
coupled actuator and member to return the plate
to its normatl position, depending upon the amount
of shifting of the plate from its nermal position:

2. In-'a machine of the character described, a
bill holder; a member teciprocal to operate said
holder to dispense bills- therefrem, a reciprocal
actuator for said member, clutch- 'means between
said member and said actuator tending eonstant-
Iy to assume a position disconnecting said mem-
ber from- said actuator, and- clutch contrelling
means comprising a plate having 2 nermal posi-
tioh and a formation which; in-the normal posi-
tion of said plate, permits-the clutch to assume’its
disconnecting position, said plate being shiftable
and having a series of other formdtions whereby
shifting- of said plate from -its normal position
actuates said clutch to couple said actuator with
said member-and maintains a coupling -status ef
said clutch until the plate is reburned to its nor-
mal position, said series of- formations being ar-
ranged so that the clutch means, by rec1procat10n
with the member and actuator, cooperates there-
with to return the-plate to its normal position
and so that different numbers of reciprocations
of the member and its actuator and"clutch are
required to-return the plate to its normal posi-
tion, depending upon the amount of shlftmg of
the plate from its normal position. -

3. A machine as set forth in claim:2 including
a rotatable driving element for the actuator, and
g, connection between the actuator and said-driv-
ing element, whereby a single complete rotation of
the latter imparts a plurality of remprocatlons to
the actuator.

4. A machine as set forth in claim 2 mcludlng
a drive shaft,” a connection betwen' said drive
shaft and the actuator whereby a single complete
rotation of said shaft imparts a plurality of re-

ciprocations to the actuator, and a plurality of .

manually settable means between said drive shaft
and the clutch control plate to utilize initial
partial rotation of said drive shaft to impart dif-
ferent predetermined amounts of movement to
said control plate away from its normal position.

5. A machine as set forth in claim 2 including
a drive shaft, a connection between said. drive
shaft and the actuator whereby a single complete
rotation of said shaft imparts a plurality of recip-
rocations to the actuator, a lineally movable
member connected with the clutch control plate
and operable by movement in one direction to
shift said control plate away from its normal
position, said lineally movable member having a
series of step formations, a series of pusher bars
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one related to each step-formation, 2 .common op-~
erator for said pusher bars operatively connected
with said drive shaft and reciprocal within a
fixed range by initial partial rotation of said
drive shaft, and means for selectively coupling
said pusher bars with said common operator so
as to utilize initial partial rotation of the drive
shaft to impart different predetermined amounts
of movement to said control plate away from its
normal position.

6. In a machine of the character described, a
bill holder, a member reciprocal to operate said
holder to dispense bills therefrom, a reciprocal
actuator for said member, said actuator having
an opening, a pin carried by said member for
projection into the opening in said actuator to
couple said actuator with said member, spring
means tending constantly to move said pin to
a position uncoupling said actuator from said

). member, a pin control plate having a normal po-

sition and a recess to accommodate said pin
when said plate is in its normal position thus
to permit said spring means to move said pin
to its uncoupling position, said plate being shift-
able in a direction at right angles to the direction
of reciprocation of said member and actuator and
having a cam groove extending in the direction
in which said plate is shiftable which cam groove
is effective upon shifting of said plate from its
normal position - to project said pin into the
opening in said member, said plate further having
a series of interconnected cam grooves extending
from said first mentioned cam groove and ar-
ranged to be successively traversed by said pin
when the same is reciprocated with said actuator
and member, said series of cam grooves leading
to the recess in said plate and being effective to
maintain the pin projected into the opening in
said member and further being disposed so that
the pin, by reciprocation with the actuator and
member, cooperates therewith to return the plate
to its normal position, said series of cam grooves
communicating ‘with the first mentioned cam
groove at points spaced along the latter so that

. the number of reciprocations of the member and

actuator to return the plate to its normal posi-
tion is dependent upon the amount of shifting of
the plate from its normal position to require
more or less of the grooves of the series to be
traversed by the pin.

7. In a machine of the character described, a
bill holder, a member reciprocal to operate said
holder to dispense bills therefrom, a reciprocal
actuator for said reciprocal member, a pin car-

. ried by said member for coupling said actuator

thereto, spring means tending constantly to
move said pin to a position uncoupling said ac-
tuator from said member, a pin control plate
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having a normal position, said plate having a
recess to accommodate said pin when said plate
is in its normal position thus to permit said spring
means to move said pin to its uncoupling position,
means whereby shifting of said control plate
from its normal position projects said pin to
couple said actuator with said member, and plate
carried means for cooperation with said pin
whereby subsequent reciprocation of said actu-
ator and pin returns said plate to its normal po-
sition, said plate carried means being constructed
and arranged to require different numbers of
reciprocations of said actuator to return said
plate to its normal position, depending upon the
amount of shifting of said plate from its normal
position,

8. In a machine of the character described, a
bill holder, a member reciprocal to operate said
holder to dispense bills therefrom, a reciprocal
actuator for said member, a pin carried by said
member for projection into engagement with said
actuator to couple the actuator with said mem-
ber, said pin when coupling said member and
actuator being reciprocal therewith, means tend-
ing constantly to move said pin to a retracted
position disconnecting said actuator from said
member, a pin contrecl plate having a normal
position and having a recess which, in the nor-
mal position of said plate, permits said pin to
assume its uncoupling status, said plate being
longitudinally shiftable in a direction at right
angles to the direction of reciprocation of the
pin with said member and actuator and having
a longitudinally extending groove leading from
said recess, the bottom of said groove being com-
posed of a series of steps effective when the plate
is shifted from its normal position to project said
pin, said plate also having a series of grooves one
leading diagonally from each step of said first
mentioned groove and further having a second
series of  diagonally extending grooves one of
which leads to the recess from the groove of the
first series nearest said recess and the others of
which connect the grooves of the first mentioned
series, respectively, said two series of grooves
having inclined sides and bottoms so that upon
shifting of the plate to bring any particular one
of the first mentioned series of grooves into aline-
ment with the pin subsequent reciprocation of
the pin with the member and actuator causes
the pin to successively traverse the grooves of
the two series leading to the recess thus to re-
turn the plate to its normal position, the bot-
toms of the two series of grooves being effective
to maintain the pin projected until the plate is
restored to its normal position.
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