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~ T'o all whom it may concern: )
Be it -known that. I, Epwin L. Rurreg,
a citizen of the United States, and residing
at St. Louis, Missourl, have invented a cer-
6 tain new and useful Improvement in Money-
"Scheduling Machines, of which the follow-
ing is a specification.
This invention relates to machines for
scheduling the denominations required to
10 make up a given item, stich as‘the schedul-
ing of the required coins of different.de-
nominations to make up a given sum.
In an automatic scheduling machine, the
machine should be so constructed that by
18 setting up on the key board an item or num-
ber, the mechanism will automatically di-
‘vide that number into its denominations

which are the least in number for the item-

or -number set up on the key board, and,

20 therefore, into the largest possible denomi-
nations of that item or number. In such

a machine, it is important that the denomi-
nator elements, whether registers or coin
founts, should not vequire duplication, at

%5 the same time, maintaining the key board
simple and of large capacity. Accordingly

in the ideal scheduling machine, there

. should be a decimal key board, together
with only one denominator element for each

30 denomination: and the mechanism con-
- trolled by the keys and controlling the oper-
ation of the denominator elements, should
~be such -that when any number is set up
on the key board, the mechanism should

36 operate to automatically divide that num-.

ber into the least number of denominations
“and of the greatest denominations.

In the decimal key board type of machine,

the keys are arranged decimally and usual-

40 ly in columns of nine or ten keys, the col-

umns representing units, tens, hundreds, ete.

. This is the ideal type of machine in that a

-~ small key board has a very large capacity.

Difficulty is, however, -experienced in this

5 type of machine on account of the peculiari-

tles encountered in the denominations of ex-

isting systems of coinage, and we will take
as ‘an example the United States system,
. although the same pecularities aré common
30 to other systems. o

The multiples of a dollar are integers

with reference to the number and are repre- -

sented by the dollar, tens of dollars, etc.,

on a decimal key board. No multiple of a
dollar, (except where two dollars and 2
half gold pieces are used, which is very
rare) is anything but a simple integer mul-
tiple of the units and tens. Accordingly,
the units column of keys can have a set of
connections to its denominator elements and
the same is true of the tens, hundreds, etc.

‘When, however, we come to the denomina-
tions- of a dollar, the conditions ave differ-

ent; while these denominations are mostly

integer multiples of units and tens of cents,
such for instance, as 1¢ and ‘5¢: which are
integer multiples of units and 10¢, and 50¢
which are integer mulitples of dimes; in the
case of a quarter, which is a fractional mul-
tiple of a dime, being represented, there-
fore, by a compound number, one component:
is'in the tens column and the other in the
units column, so that this quarter is made
up of both orders. ' :
-This quarter denomination occurs in all
numbers from 25¢ to 49¢ and Th¢ to 99¢;
and it .must. be obtained by the combined

‘operation of a component or key in each

order, that i, by tens and units keys. A
practical operative scheduling machine, em-

ploying a decimal key board and schedul-.
ing a number into denominations which are.

the least for that number, must, therefore,

-be so constructed, and the keys must have

such connections, that the 2, 8, 4, 7, 8 and 9

55
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keys in the tens columns will cooperate with -

the units keys, so as to select 2. quarter de- -

nominator- -element whenever required.

- Furthermore, in order to schedule into the
leagt number of denominations, the connec-

90

tions must be such that by the combined -

operation of units and tens keys, a dime or
two dimes must be obtained -with a quarter,
for instance, one dime with 85¢ to 44¢ and

85¢ to 94¢ and the two dimes with 45¢ to-

49¢ and 95¢ to 99¢. :
‘One of the objects of this invention, there-

fore, is to provide a. scheduling machine,

which ‘has a simple decimal key. board,

which will positively schedule any number-

into its denominations which are the least

for the number set up on the key board and
~-one .of which denominations is the greatest

possible denominations for that number. -
Another- object is to provide 2 schedul-
ing machine having a decimal key board,
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in which the denominator elements do not
exceed in number the denominations

~chosen, so that, there is no duplication.

10

Another object is to provide a scheduling
machine in which the keys or selective ma-
nipulative elements are arranged for com-

bined operation to represent a compound’

item, and in which analysis mechanism is

adapted, upon the combined operation of.

selected nmmpulatne elements, to automati-
cally and positively select those select or
denominator elements, which represent the
denominations of the item represented by
the operated keys.

Another object is to provide a scheduling

machine in which the units and.tens keys.

are adapted for combined operation to di-
vide the number set up thereby and auto-
matically and positively select those select
denominator elements, which represent the

. least number of denominations of the great-

est denominations of that number.

Another object is te provide a scheduling
machine employing a decimal key beard, in
which a-compound denomination, such as
a quarter, will be selected whenever zhe
number set up on the key board requires u
quarter as one of the denominations,

In"machines of this type some of the select
or denominator elements. such as the dime

" and penny elements, must be arranged for

50
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both single and double step movements, and

the penny element must in addition have’

triple and quadruple movements: this is for
the reason that in scheduling there may be
required either one or two dimes and one,
two, three or four pennies. It is, however,
important that 4 machine of this type be so
constructed that when a single step move-
ment is desired, for instance, in the case of a
dime. there will not be aceidentally obtained
a double vtep movement, or in the case of a
penny, a-triple or quadruple movement.

Another obwct of this invention, therefore,
is to prmude a machine in which the oper-
ahon of the select or denominatos elements
is positively limited and controlled in ac-
cordance with the selections made;and more
particularly wherebv when a certain step
movement is desired, that no excess move-
ment will be imparted to any select or de-
nominator element.

In machines of this tvpe as heretofore con-
structed. the selective manipulative elements
or keys-have been arranged to control or
actuate either slides or ectom which eject
coins m the de'lomnmmom required to make
up a given sum, or they have actnated cor-
responding denomination counters.

As it is necessarv that the selective
ments select the select elements connected
with ’dl(‘ connters or ejectors, as the ca, se may
be, and as the denominations of the coins to
make up given 1t(>ms vary conglderﬂﬂv with
these iterns, it is offen neﬂesom*y $0 “switeh”

ele--

1,516,929

in order to select the. proper select elements.
If, now, the mechanism is not positive in its
operation, the result is lable to be inaccurate,
Moreover, it is essential that the select ele-
ments be actuated hy means extraneous of the
selective elements, as otherwise too much
effort by the operator is required.

Another object of this invention, therefore,
is to provide a machine of the type referred
to which will be positive in its operation, in
which the elements will always be moved to
a predetermined position, and in which the
operating means is extraneous of the selec-
tive elements.

Another object is to provide a - machine of
this type in which the selective elements op-
erate to release
which the released elements ave positively
actuated and positively arrested in prede-
termined positions.

Another object.is to provide a machine of
this type.in which the parts corresponding to
a series are utilized for operation in another
series, thereby reducing the parts required.

Another object is to provide a machine of
this type which is simple in construction and
operation, economical to manufacture, and
durabile. _

Ifurther objects will appear from the de-
tail description taken in connection with the
accompanying drawings, in which:

Figure 1 is a perspective view of a ma-
chine embodying this invention;

Figure 2 is a front elevation with the case
lemoved ’

I‘lgure 3 is a vear elevation;

Figure 4 is a side clevation of the right
side of the machine;

Figure 5 is a gide elemmon of the left side
of the machine;

TFigure 6 is a s section on the line 6—06, TMig-
ure 4;

Figure 7
ure 63

Figure 8 is a section
Tigure 7; '

is a section on the line 77,

on the line, 8—8.

Tigure 9 is a section on the line 99,
I’wme?’

‘Hmme 16 is an enlarged detail of Fig-
ure 2,

Tigure 11 is a detail side e]evmmn of one
of ﬂle conunters; .

Figure 121 is a detail ‘plan of Figure 11;

Figure 13 is a detail side elevation. show-
ing the operation of the first and second de-
nominations:

Tioure 14 is'a section on the line
Figure 13;

Tioure 15 s a side elevation showing the

operation of the third denomination:

Figuve 16 is a section on the line 16-—186.
Tigure 15; : g

Figure 17 is a side elevation showing the
operation of the fourth and fifth denomina-
tions;

1414,

the select elements, and 1n.
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Flgure 18 is a section on Hle 1me 1818,
TMigure 17;

Figure 19-is"a side elevation 9110\\1110 the
operatlons of the.sixth, seventh and ewhth

‘?demonmdtlons

. Figure 20 is a section on the line 90——90
Flome 19;

Flcme 91 is a side elevation showi ing the
oper ations of the ninth and tenth denomina-
tions; and,

Figure 22 is a section on the line 22—22,
Figule 21.

Referring to the dccomnanymg drawings,
and more particularly, to Figures 1 to 12 in-
clusive, 1 designates: a base “which supports
side frames 2 3 4 and 5. Connecting the
inside side frames 3 and 4 are a pair of
plates 6 and 7.

The plates 6 fmd T are slotted to receive
the shanks of a series of selective manipula-

tive elements or keys 8. The key shanks are’

shouldered, as shown at 9, and each key is
a spring 10, connected, at
one end, to the key, and, at fhie. other end,
to a cross bar 11 connecting the frames 3 and

"4, 50 as to normally operate to hold the shoul-

ders 9 against the top plate 6. Hach key is
p10v1ded with a cross pin 12 i01 a purpose

- hereinafter to be described. * Mounted on

ears struck up from the plate 6 ave pairs of

_arms 18, each pair of which are connected, at

their lower ends, to and support a link 14
having laterally bent lugs 15 adapted to. en-
gage the shanls of the keys. Springs 16,
connected to the top plate 6 and the link re-

spectively, normally operate to move the

Iinks 14 to the right. Figure 7, so as to

-yieldingly hold the Iugs 15 thereon in en-

gagement with the shanks on the keys. The
Iower faces of the shoulders 9 are beveled,
so that when any key is depressed, the bev el
will cooperate with the lugs 15 to move the

link to the left; Figure 7, and the lug will

. then snap over the shouIder to lock the key

45

50

in depressed position,. There are o series of
arms 13 and-links 14, one for each lonrrltudl—
nal row of keys.

~Mounted on cross bars 20 connecting the’

plates 8 and 4, and sepu‘ated by suitable
spacers 21, are a series of select elements or
register balsA B,C, D ETF G H I
and J.- Kach 1eglstel bar is connected to
one end of a spring 23, the. other end of

- ‘which is connected to a cross pin 24 mounted

80

on a pair of links 25. :
are slotted, as shown-at 26, to permit the
cross bar to work therethr oudh in connection
with the links 25, which are positioned on
the outer sides of the plates. " The forward
ends of the links 25 are mounted on the ends

“ofzp cross bar 27 working in slots 28 in the

piates 3 and 4, and passing loosely through
sl6ts 29 in the register bars A—J. These

_ register bars have laterally turned lugs 30,

The plates 3 and 4~

50 as to pfovidé fbr large bearing- faces
against-the cross.bar 27, The springs 23 op-

erate to hold the lugs 30 in engacrement with
‘the ‘cross bar 27.. '

Tach of the links 25 is connected, at it
rear end, to an arm 81 fixed to-a slnft 32

shaft has fixed thereto a mutllated gear seg-

-ment 33 meshing with a mutﬂated gear seg-
The gear seg-

ment 34 fixed to a shaft 35.
ment 84 is' provided with an arm 36, having
a pin 37 working in a slot 38 in a link :)()
and connected to an-arm 40 fixed to a shaft

a crank 42. The shaft 41 has, at the other
end, an arm- 420 connected by a spring 421
with the base 1. A spring 43 connects the

. pivot pin 44 with the pin 37.

Each one of the register bars A—J has a
series of laterally turned lugs or stops 45,
and each 1s conneeted to-a bell crank lever

46, loosely mounted -on a shaft 32, and con- .

nected by a link 48 with the p‘lwl carrier 49
of a register inechanism.
vers are held in spaced relation by spacers 50.

The. registers, which are shown in detail

85

70

mounted in the plates 3, 4 and- 5, and this -

76

*41 mounted in the plates 2 and 5, and having -

80

85

Thé bell ecrank le- -

90

in Figures 11 and 12, are arranged in pairs, .

but éach is independently operated by its
partlcuhr register bar. “Each pawl carrier
49 is loosely mounted on a cross shaft 51, and

-carries a pawl 52 engaging a ratchet 53 con-

nected with a gear 34 which meshes with a

pinion 55 of a 1e01ste1 56. ITBach gear 54 is

engaged by a stop pawl 57 and. held in en-
gagement therewith by a spring.58.

The shaft 85 has ﬁxed thereto an arm or

finger 60 engaged by’a pin 61 on a bell crank
lever 62 loosely mounted on the shaft 35, and
having an extension 63 connected by a.spring
64 to the base 1. The bell crank lever has
pivoted at 65 a.finger 66, the lower end of

‘which is connected by, a qp1 ing 67 to the bell

crank lever, which spring opemtes to hold
the pin 68 on the finger in engagement with
the edge of the bell can Ievel The upper
end of the finger carries a pin 77 which js

95

100

105

110

adapted to engage a recess 69 in an arm 7Q. -
fixed to the end of the shaft-71 in the frames =~

3 and 4. The other-end of‘the shaft 71 has
also fixed thereto an arm 72 connected by a
spring 73 to the plate 4. The :arms 70 and
72 carry a cross bar T4, which projects
through recesses 75 in the plates and 4, and
is adapted to engage the arms 18 heretofore
referred to. The free end of the rum 70 has

_a bevel face 76.

Forward moverent of the cmnk 42
against the tension of the spring 421 will

’opel ate, through the arm 40 and the spring

43, to move the gear segment, 34 in the direc-
tion of the arrow, mee 4. This movement
of the gear segment "84 will move the’; ‘gear
segment 33 on the shaft 82 in the diréction
of the arrow, and will, through the arms 31,

115

120

125
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move the links 25 rearwardly, or in the di-
rection of the arrow. In view of the yield-
ing connection between the cross bar 24 on
the links 25 with the register bars A—J,
through the springs 23, this movement of
the links 25 will carry with it such regis-
ter bars as are free to move -or unlocked, as
hereinafter explained, so as to carry them
forwardly. Such register bars will, through
their bell cranks 46 and links 48, move the
pawl carriers 49 with their pawls 52 back
on their ratchets 53. - When the crank 42

has been moved rearwardly to its limit, and-

is then released, the spring 421 will carry
the crank and its shaft, together with the
connected links 25, baclk, and the cross bar
27 will restore the displaced register bars
A—J back to original position. This will;

~through the connections heretofore referred

to, move the pawl carriers and their pawls
so as to operate and set the registers.
During the forward movement of the

“crank and’its connected parts, the finger 60

will move with the shaft 35 in the direction
of the arrow, Figure 5, and- this will cause

.the spring 64 to move the bell cranl lever 62

in the same direction, but the spring 73 has
sufficient strength so that the finger 66 will
be swung on its pivot 65, so as'to cause the
pin 77 to snap over the hooked end of the
arm 70, the spring 67 yielding during this
‘movement. On the return movement of the
parts, however, the finger 66 will he fixed
to the Iever 62 on account of the engagement
of the pin 66 with the lever, and the pin 77
will, therefore, upon engaging the incline or
bevel 76, swing the arm 70 and the rock
shaft 71, thereby moving the cross bar 74
to the left, Figure 7, so as to, by engage-
ment with the arms 13, shift the links 14
and release the keys. Upon the completion
of the movement, the pm 77 on finger 66
will again snap into the recess 69, with the
parts in original position. :

A series of intermediate elements or re-
lease bars a, b, ¢, d, ¢, k.4, 3, &, I, m, n, 0 and
P, and a pair of shift bars ¢ and /, are ar-

‘ranged along the machine between the
plates 3 and 4. Fach of these bars is sus-

pended from a pair of arms 80 and S1 loose.

on shafts 82 and 71 respectively wwhich
shafts: are mounted in the plates 8 and 4.

Each of the bars, with the exception of ¢

and d, is provided with upwardly extending
lugs 84 arranged in the path of the cross
ins 12 .on the key shanks. Each of the
Ears a—p is connected by a spring 94 with
a cross bar 95 connecting the plates 3 and 4,
so as to normally operate to move the bars
to the right, Figure 15. '

Referring to Figures 15 to 18 inclusive,
the bars ¢ and d have slidably mounted
thereon bars ¢? and d® respectively, these

bars ¢ and d* being arranged for shiding

1,516,029

movement by headed vivets on the bars ¢
and d engaging slots in the bars ¢? and d?
respectively. The armmn 81, carrying the bar
7, has a part 85 provided with a pin 86 en-
gaging a lug 87 on the bar @2, and the latter
1s connected by a spring 88 to the bar 4, so
as to normally tend to move the bar &2 to
the right, Figure 17, on bar 4. The bar ¢
has a downwardly projecting lug 89 having
a pin 90 engaging a slot in a link 91 con-
nected to an extension 92 on the arm 80 car-
rying the bar ¢, and a spring 93 connects the
bar ¢* with the bar ¢, so as to normally tend
to move the bar ¢ to the right, Figure 15,
on bar ¢.

Referring to Figure 8, the shafts 82 and
71 have mounted loosely thereon hubs or
sleeves 78 and 79 respectively. To the right
ends of these hubs are fixed the arms 80 and
81 respectively, carrying the bar b, and to
the left ends of these hubs are fixed the arms
carrying the bar g. The bars » and g will,
therefore, move in unison. The arms carry-
ing the bars ¢, d, ¢ and f are locsely mount-
ed on the hubs, and, like the arms carrying
the remaining release bars, are separated by
spacers. . '

The forward ends of the vegister bars

A—J have laterally projecting lugs 96,

which are engaged respectively by pawls
A% B B O, O OG5, DY, B B, G, ], T
and J’.. These pawls are mounted upon a
shaft 97 in the side plates 8 and 4, and each
pawl is actuated by a spring 98, connected,
at one end, to the pawl, and, at the other
end, to a cross bar 110 between the plates
3- and 4. The pawls are connected with
the arms 80 by suitable links 99, as shown
more particularly in Figure 10, and as here-
inafter more particularly -described. The
ey shanks are provided with extensions 101
forming stops adapted to arrest the register
bars A—J, but, in case of the bars I and
I, the same are arrested by the stops 160 and
108 -on the plate 7. ‘

From the above it will be noted that the
depression "of any particular selective ma-
nipulative elements or key causes one of the
intermediate elements or release bars a—p
to be depressed, and this raises or drops an
appropriate pawl or pawls o release or
lock an appropriate select element or regis-
ter bar or bars A—J, and the released regis-
ter bar is then shifted, as pointed out here-
tofore. ,
returned, the lugs thereon will again snap

70

80

20

100

105

110

11E

When the register bar or bars are

under the pawls, and will be refained in

retracted position. S
In accordance with this invention, the
operation is such that, for a given item, the

registers will automatically register the

coins of the largest possible denomination
which, when added together, will give that
item.” Below is given a table containing
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“the different items and the coins of largest

5

10

‘denomination required to fill that item.

Ttems. - Coins-of largest denomination. -

1¢ to4¢_._.! Pennies. - -

5610 8¢__..| Nickeland pennies,

110¢ 10 14¢_ | Dime and pennies. -

~"16¢ to 19¢. .| Dime, nickel, and pennies.” - .

20¢ to 24¢__| Two dimes, and pennies.

25¢ to 20¢_ .| Quarter and pennies. oo
30¢ to 34¢_.| Quarter, nickel, and pennies,

35 to 80¢ .. Quarter, dime, and pennies, i
40¢ to 44¢. .| Quarter, dime, nickel, and pennies.
45 1o 40¢. .| Quarter, two dimes, and pennies.

.- 50¢ to 54¢__| Half and pennies. )

*55¢ to 59¢. .| Half, nickel, and pennies.
60¢ to 64¢. | Half, dime, and pennies.
654 to 69¢ .. Half, dime, nickel,-and pennies.
70¢ to 744 | Half, two dimes, and pennies.

15

--{ Half, quarter, and pénnies. X
--| Half, quarter, nickel, and pennies.
89¢..! Half, quarter, dime, and pennies. X
--| Half, quarter, dime, nickel, and pennies.
- Half, quarter, two dimes, and pennies.
Dollar. .
-} Two dollar bill. .
-:--1 Two dollar bill and dollar.
~---} Two two dollar bills.
.| Five dollar bill. : .
-} Five dollar bill and dollar. .
Five dollar bill and two dollar bill,
=} Five dollar bill, two dollar bill and dollar.
-1 Five dollar bill and two two dollar hills.
-| Ten dollar bill.
.| Xwenty dollar bill.

" The opérations of the mechanisms to

schedule the coins for the different items

“-are as follows:

30

1¢ to 44

-Referring to Figures 13 and 14, the de-
pression of any one of the first four keys 8

" will cause the depression of the release bar

38

40

45

@ to raise the pawl A’, thereby releasing the

penny register bar A. “Actuation of the
crank 42 will shift the released register bar
A until the lug 45 thereon is arrested, by
the shank stop 101.of the actuated key, in
‘2 position corresponding to the item set by
the key. Upon return of the crank, the
penny register o’ will be actuated to register
the number of pennies corresponding to the
actuated key. It will be noted, in this con-
nection, that the first lug 45 (from the left)
will be arrested by the shanks of the first
two keys, while the second lug will be ar-

.rested by the shanks of the third and fourth

50

bl
523

80

keys, corresponding to one, two, three and
four spaces respectively of the register bar.

54 to 9.

Referring to Figures 13 and 14, it will be
‘noted that the release bar ¢ has no lug 84
under the “5” key, while the release bar 5
only has lugs under the keys 5,7 «6,” « 7,7
“8,” and “9.” Moréover, the pins 12 on the
last four keys bridge the lugs on both bars
@ and b.  Depression. of key “57 will de-
press release bar b and raise pawl B’ to
release register bar B. The latter is, upon
actuation of the erank, arrested by engage-
ment of the stop thereon with the shank
“5,” and, upon return of the crank, the
nickel register &’ will be actuated. Upon

actuation of the higher keys “ 6" etc., both -

release bars o and & will be depressed to
release both register bars A.and B, the
former being stopped after-passing through
one space, while the lattér will be arrested
by engagement of the second and third lugs
45 thereon with the shanks of the last four
keys upon movement of the register bar
through one, two, three and four spaces re-

spectively. - Thus, when the “7” key is de-
“pressed, the nickel register &* will register
- one, while the penny register o will register

two. It will be noted that the “5” key has
its shank elongated so as to always arrest
the bar B upon its release, even though the
key “5” 1s not depressed. This obviates
duplication of lugs on this bar.

104 to 244,

Referring to Figures 17 and 18, upon de-
pression of the “10” key in the second bank,
the release bar- will be depressed. This op-
erates to raise the pawl C? from the lug 96

of the dime register bar C. Now it will be"

noted that the shoulder on the pawl (3 'is
spaced rearwardly of .the shoulder on the
pawl C? one space. Upon operation of the
crank, therefore, the register bar C will be
arrested by the pawl C° after it has moved
one space, thereby causing, upon return of
the crank, the dime register ¢’ to be actu-
ated to register one dime. Depression of
any key in the penny bank will cause the
penny and nickel registers to be registered
as before. ‘

Upon depression of the “20” key; the ‘pin
12 thereon, which extends across the bar, 4
as well as the bar ¢, the latter having, in this
case, & lug 84 in the path of the pin, de-
presses both bars so as to lift both pawls C?
and C? and entirely release the dime bar C.
Upon actuation of the crank, the dime bar
will now be arrested by the engagement of
the lug 45 thereon with the shank of the “90”
key, after the register bar has moved
through two spaces, so that, upon return of
the crank, the dime register will register two
dimes. The operation of the penny bank of
keys from “1” to “4” inclusive, will, of
course, be the same as before.

25¢ to 294,

Referring again to Figures 17 and 18, it
will be noted that the pin 12 on the “20” key
also crosses the lug 84 on the shift bar f,
which, upon being depressed, swings the ex-
tension 85 on its arm 81 to the left, TFigure
17, thereby moving the slide d? to the left.
This slide has a series of lugs 84, which,
while normally out of register with the cross
pins on the “5,” “6,7 «7,7 «@» and «gn keys
in the penny bank, are, upon depression of

-the “20” key, through the connections de-

scribed, shifted underneath the latter keys.
Upon the depression ot the “20” key and the

8
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subsequent depression of one of the penny
keys “5,7 “g,” “7,” “8” and “9,” the latter
will depress the bar d. The “20” key will
have raised the pawls C* and C?, and one of
the keys in the penny bank will have raised
the pawl B’ as before, but the depression of
the bar ¢ will, through its link connections
99, operate to drop pawls B? and C’ over

" the lugs 96 on the nickel and dime register

10

15

bars B and C, and concurrently raise the
pawl D’ on the quarter register bar D. The
result is, therefore, that the nickel and dime
bars are locked, while the quarter bar (and
the penny bar in case a key higher than “5”
is depressed) is released, so that, upon actu—

_ation of the crank, the quarter "bar will be

20

18 actuated to register one quartel.

moved-through one space, the lug 45 thereon
being stopped in any suitable manner, as by

“the shank on the “60” key. Upon return of
‘the erank, the quarter vegister (and the

penny 1e01.;tel in case the 1tem is over 2.)05)
The
parts are, of course, restored to original po-
sition as before.

25 .

30

35

40

R
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304 to 34g.

Referring to Figures 15 and 16, it will be
noted that the cross pin on the “30” key
bridges a lug 84 on a bar 4, and also a $imi-
lar lug on the bar g, s0 as to depress both of
these bars. The depression of the bar j will,
through the connecting . link 99, raise the
pawl D’ from the qu-wtm 1eglste1 bar (both
links having pin and slot connections with
the pawl). 6011011116ntly, depression of the
bar g will, through its arms 81 and 80 con-
nected by hubs 78 and 79 to the correspond-
ing armg 80 and 81 of the bar b, raise the
pawl B’ from the nickel register bar. This
will release both the qua1te1 and the niekel
register bais, so that, upon operation of the
crank, the quarter and niclel registers will

be operated to register a quarter and a.

nickel. Of course, the depression of the
penny keys “17 to “4” in connection with the
“30” key will release the penny register bar
in connection with the quarter and nickel
register bars.

‘ 354 to 89¢.

Refeunw again to I‘lam es 15 and 16, it
will be noted that the cross pin 12 on {he
“30” key also bridges the lug 84 on the shift
bar e. Thl's Shl,“]‘ ar, as - hereiofore de-
seribed, operates, upon .depression, ‘o shift
the bax ¢ on the bar ¢ so as to position the

" higs 64 thereon under the cross pins on the

(W5 1o g penny keys, s¢ that, upon depres-

" sion of one of the latter keys, the bar ¢ will

GO

be depressed. Depression of the bar ¢ will
operate to lower the pawl B? to lock the
nickel bar and raise both pawls C?, C* from
the dime register bar.
fore, that the depression of the “30” key and
one of the keys “5” t6.49” will cause the re-

. the pawl B’ from the nickel bar.

The result is, there-

1,516,920 -

leqse of the quarter bar, the release of the

‘dime bar, and'also the yelease of the penny

bar in case a penny key higher than “5” 1g
depressed. The second 1ug 45 on the dime
bar will be arrested by the shank of the de-
pressed “30” key, so that the latter will be

70

moved through one space upon actuation of

the crank. The registers will. therefore, be
actuated to register one quarter, one e,
and the numbex of pennies over five.

40¢ to big..

Referring again to Figures 15 and 16, it
will be noted that the “40” key, in addition
to bridging the lugs on the bars ¢, ¢ and j,
also bridges a lug on the bar A. "Depres-
sion of this key alone, or on connection with
one of the penny keys “1” to “4,” will oper-
ate to release the quarter Ieomter bar as be-
fore, raise the pawl C? from the dime. bar
to allow it to-move forward one space until

80

arrested by the pawl C#, and, through the .

bar ¢, the hubs 78 and 79 and the bax !) raise
The re-
sult 1s, therefore, that the quarter, dime and
nickel register bars will be released, so that
the corresponding registers will, upon move-
ment of the crank, be actuated to register
a quarter, a dime and a nickel. The penny
vegister will, of course, be operated as be-

fore.
4b¢ to L9¢.

The operation is the same as described in

‘the preceding paragraph, except that shift
bar ¢ is, in this case, operated as for 35¢ to

39¢, and except that the 10¢ register bar is,
in this case, arrested by the “40” key, after
moving two spaces, thereby 1cmste11n(r two
dlmes

" 50¢ to 5.

" The dnprcsswn of the “50” key operates
to depress the bar %, so as to raise the pawl
1’ and release the half dollar register bar
I, which is actuated, upon operatlon of the
crank, to move the half dollar register one
space, the register bar being arrested by the
shank of the “50” key.

’5¢ to 69¢

The opgmtlon is the same as in the ple~
ceding paragraph, except that the nickel

80

100
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110

and penny bars now come into play in the

same manner as before.
‘ 60¢ to Gl
Upon reference to F 1oules § and 8, it will
be noted that the cross pin of the “60” key

bridges a lug on-the 50¢ release bar % as
well as the lug on the 10¢ release bar 2.

~Operation of the key will, therefore, release

both the 50¢ and the 10¢ register bars.

65¢ to 694.
The opelamon is the same in this case as

120

130
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~ tion with keys “1” to “4” in the penny bank,

15

20

25

30

1,516,929 -

in the preceding paragraph, the nickel and
penny bar coming in this case into play, so
as to register a half, a dime, a nickel, and
pennies. : : '

0 te Mg

Referring to Figures 6 and 8, it will be.
noted that the “70” key has a cross pin.
which not alone bridges a lug on:the half .
dollar release bar %, but also-lugs on the

dime release bars A and 7. The depression
of the “70” key, either alone.or in connec-

will, therefore, operate to release the half
régister bar E and dime register bar C,
which latter will, upon actuation of the
crank, be arrested by the shank of the “70”
key after the bar has moved two spaces, so
as to register one half, and two dimes, and,
of course, the proper number of pennies.

76¢ to 79¢.

Referring again to.Figures 6 and 8, it
will be noted that the cross pin on the “70”

.bar also bridges a lug on the shift bar j.

Depression of the “70” key in connection
with one of the penny keys “5” to “9” will,
therefore, operate as in the 25¢ to 29¢, to
Iock the nickel and dime register bars and
release the quarter bar, so as to register a

Jhalf, a quarter, and the requisite number of

pennies. )
‘  80¢ to Sig. _

Referring to Figures 6 and 8, it will be

noted that the cross pin on the “80” key

bridges lugs on.the half and quarter release

. bars j and £, and also a lug on the auxiliary

40

45

50

<
(523

60

nickel release bar g. Depression of the “80”
key in connection with one of the penny
keys “1” to “4” will, therefore, operate to
release the half, quarter and nickel register
bars, in connection with the penny bar, so
as to register a half, a quarter, a nickel and
the proper number of pennies.

‘ 85¢ to 89¢
Upon referring to Figures 6 and 8, it will

.be noted that the cross pin on the “80” key
. also bridges the shift bar e.

The -depres-
sion of the “80” key in connection with one
of the penny keys “5”to “9” will, therefore,
operate as in 35¢ to 39¢,so as to only release
the half, quarter and dime rvegister bars

(and the penny bar), the dime register bar.

being arrested by the shank of the “80” key
after it has moved one space, so that the
machine will register a half, a quarter, a
dime, and the appropriate number of pen-
nies. - = :
90¢ to 94y

Referring again to Figures 6 and 8, it
will be noted that the “90” key has a cross
pin engaging the half, quarter, dime and
nickel auxiliary release bars %, 4, A and ¢

1'éspective}y. The depresfsion of the “90”

key, alone or in connection with the penny

7

keys “1” to “4”, will,.therefore, operate to. :

release the half, quarter, dime and nickel
register bars, as well as the peuny register

70

bar, so as to actuate the corresponding reg- -

isters. © - - - .
o " 95¢ to 99¢. ,,

Reéferring to Figures 6 and 8, the cross
pin on the “90" key, as well as the cross pin
oni the:“80” key, cooperates with a lug on

the shift bar e, so as to release the dime

register bar, which is arrested by the “90”
key shank after it has moved two spaces to
register two dimes. Depression of tlie “90%
key in connection with ené of .the penny

‘keys “5” to “9” will, therefore, operate to
release the half, quarter, dime and penny.

register bars, whereby, upon .operation of

" the crank the corresponding registers are

actuated. - .
$1.00 to $9.99.

. Depression of the $1..(.)0 key in the third
bank (Figures 19 and 20) ecauses the cross

pin thereon to depress the release. bar [,

thereby raising the pawl F’ to release the
dollar register bar F, which is now arrested

80

85

90

95

by the stop 100 on the frame, so as to reg-

ister $1.00.
causes a depression of the release bar m,
and this, actuating the pawl G/, will re-
lease the $2.00 register bar G, which is ar-
rested by the shank of the $2.00 key one
space, to register one two dollar bill. It
will be noted that the $3.00 key bridges both
the release bars 7 and m, so that both regis-
ter bars F and G will be released and both

.arrested after moving one space, 'so as to

register a $1.00 and a $2.00. The $4.00 key,
on the other hand, bridges only the release
barm, but the $2.00 register bar G will now
be arrested by the shank thereon after it
has moved two spaces. The $5.00 key de-
presses the release bar #, which will raise
the pawl H’, so as to release the $5.00 reg-
ister bar H, which will always be arrested
by the shank of the $5.00 key. Similarly,
the proper ¢combinations can be obtained for
items higher than $5.00, whi¢h will be com-
binations of $5.00, with $1.00, $2.00, and

$1.00 and $2.00. - It will be noted, in this-

connection, that the shank of the $5.00 key
i1s normally positioned so as to always ar-

rest the $5.00 register bax aftewit has moved

through one space.
$10.00 to $99.99.

Depression of the $2.00 key -

100

110

115

120

Referring to Figures 21 -and 22, Ade.pr'es‘ .

- gion of the $10.00 key will depress the release

bar o, so as to raise the pawl I’, thereby

releasing the $10.00: register bar I, which,

upon actuation of the crank, is arrested by
the lug 103 on the plate.7; so that the reg-

130
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ister bar will be moved through one space
to register $10.00 on the $10.00 register #’.
Depression of the $20.00 key will, on the
other hand, depress the release bar p, there-
by raising the pawl J’ and releasing the
$20.00 register bar, which, upon the opera-
tion of the crank, is arrested by the shank
of the $20.00 key after.moving through one
space to register $20.00 on the $20.00 regis-
ter«4/.  Similarly, tlie $40, %60, and $80
keys will release and arrvest the $20.00 register
bar after the latter has moved through two,
three and. four spaces respectively. The
cross pins 12 on the $30, $50, $70 and $90
keys bridge lugs on both the release bars o
and p, to release both register bars I and

JJ, the vegister bar I being arrested in each

instance by the fixed stop 103, while the
register bar J is arvested by the shanks of
the $30, $50, $70 and $90 keys respectively,
and after having shifted throngh one, two,
three and four spaces respectively. In or-
der, however, to obtain such a movement
with the $70 key, the end of the latter is

extended forwardly, as shown at 104, so as

to. be flush with the forward edge of the
$60 kev. :

1t will, therefore, be seen that the inven-

tion accomplishes its objects. The key board

is of the simple decimal type, in which in

" this particular instance, the keys are ar-

33

40
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anged in columns of nine keys each. It
will, however, be noted that in accordance
with this invention, it is. not necessary fo
provide zero keys, but the depression of any
key in any column. will set up on the key
board the units or tens represénted by that
key, and the scheduling is obtained without
depression of a zero or extra key. _
The denominator elements, which, in this
case, are in the form- of counters, corre-
spond in number to the denominations of the
system employed, so that there-is no dupli-
ation of those elements. 'This is due to the
fact that the mechanism enables the machine
to always divide the item or number set up
on the key board into the least number of
denominations required to make up that
item, : . ) '
‘Whenever a number is set up on the key
board and whenever that number requires a
denomination which js o compound number
made up of units and tens, the units and
tens components in the units and tens column
cooperate and by their conibined operation
and action, select that denominator. clement,
together witle such other denominator ele-
ments, as are required to make up that item.
In this machine, therefore, the columns do
not work independently so that eash column

. will schedule into its individual denomina-

tions required .to make up first, the number

“represented by the. tens component and

second, the number represented by the units

_component but the action is a combined ac-

1,516,920

tion and the scheduling is of the compound
number, due to the combined action of the
mechanism connecting the columns of keys
with the denominator elements.

In accordance with this invention, a series
of selective manipulative elements, such as
keys, are arranged for combined operation
to represent compound items; or more speci-
fically a series of numbers are arranged in

“ditferent orders, such as units and tens, so

that units and tens keys ave arranged for
combined operation to set up on the key
board a number which is a compound num-
ber, in that it is made up of a units com-
ponent and a tens component. A deries of
select elements, comprising in this particular
embodiment, the bars A; B, C, ete. are con-
nected with” denominator elements, such as
the counters, a’, b, ¢/, ete., so as to repre-
sent denominations of. the compound items
or numbers set. up on the key board. The
analysis mechanism’ controlled by the keys
and controlling the operation of the select
elements, comprises o series of intermediate
elements, «, b, ¢, etc. so as to selectively but
positively control the operation of the select
elements, whereby upon combined operation
of selected keys, the mechanism operates to
automatically and positively select those
select elements, or more-specifically stated, to
permit operation of only those select ele-
ments which represent the denominations of
the item or number set up by the operated
keys; the selection is such that the selected
select elements represent the denominations
which are the least in number for the item
set up by the operated keys; furthermore,

the combined operation of the kevs causes

the selection of a select element which rep-
resents the greatest denomination of the
number represented by the operated keys.

The analysis mechanism is so constructed
and connected that by the combined opers-
tion of units and tens keys, representing a
given compound number, theré is automati-
cally selected that select element which rep-
resents. a denomination, such as a quarter,
which is greater than the tens component of
that number and, therefore, greater than the
major or tens order of that item; the mech-
anism is, moreover, so constructed as to select
either solely, such a quarter select clement,
or the same in combination with another
select element or select elements required to
malke up the number set up on'the key hoard.
It will, therefore be noted that the denom-
ination - select element thus sclected is
greater than the least of the compound num-
bers which can be set up by the units and
tens keys in combinatiorn.

As heretofore described in the scheduling
of certain numbers, such as 85 and 85, it is

necessary to selectively select or choose two:

select elements, namely a quarter and a dime
by the combined operation of tens and units

(51 I
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keys; the same combined selective action is
necessary for the scheduling of numbers,

"such as 45 and 95, requiring, two dimes.
In certain cases, however, where only a.

dime or two times is required, such, for in-
stance, as in scheduling 10 and 20, the selec-
tion is obtained wholly by the tens key, and
the same is true where a nickel is required
by the operation of a units key. In accord-
ance with this invention, therefore, the
mechanism is- constructed so that upon
operation of a key of one order, such as
erther the units or tens, it will automatically

_ select one of these select elements corre-

16

20

30

.- will automatically seléct a corregponding se-
More specifically- in the em--

kn)

sponding to that order, such as a dime for
the tens column and a nickel for the units
column, and it will be noted that the dime
denomination has a wvalue which is not
greater than the least of the compound num-
ber which can be set up on the key board
by the combined operation of tens and units

‘keys; however, upon combined operation of

the keys of the different. orders, the mecha-
nism operates to automatically select an-

~other select element, such as a quarter,

which represents a denomination whose
value is greater than the lowest of those com-
pound numbers. It will, moreover, be noted

that a quarter’is obtained by the scheduling

of a number and by the combined-operation

of tens and units keys, when the operated

keys represents a compound number equal
to or greater than such denomination,

-namely a quarter. In accordsnce with this

invention, therefore, the operation of a key
of either order will automatically select a
corresponding select element, while the ¢om-
bined operation of keys of different -orders

lect element.
bodiment of this invention as heretofore de-
scribed, the operation of a key of either
order operates to automatically select a se-
lect element corresponding to that order,
while upon the combined operation bf keys
of different orders, the mechanism oper-

. ates to automatically select a select ele-

o
<

[ilf]

ment corresponding, to both .orders and
prevents the operdtion. of the select ele-
ments corresponding to either order, except

when required, for nstance, for the schedul- -

ing of 35, 45, 85 and 95, as heretofore de-
scribed; in such a case, the selection is of a

-select element representing a denomination

corresponding to a compound number repre-
sented "by ' the operated keys of different
orders, and one or more select elements cor-
responding to one or both of the orders. Ac-
cordingly, a quarter is scheduled when the
number represented by the keys equais or

exceeds the value of that denomination,.

namely 25, and a quarter and a dime and a
quarter and two dimes are obtained when the
number exceeds the sum of the denomina-
tions, namely 34 or 45.

=]
As heretofore described, the intermedi-
ate elements g, 0, ¢, ete., correspond to the se-

lect elements A, B, G, etc., and the connec-
tions from the keys to the intermediate

"elements, and from the intermediate elements

to the seleet elements are such, that upon
operation of a selected key, shifting of the
select elements representing the denomina-
tion of the number set up by the operated
key is permitted ; thereafter, the select ele-

‘ments are shifted to an extent corresponding

to the required units of each denomination;
thus, the dime. select element is shifted one
or-two -spaces and the penny select element
is shifted one, two, three or four spaces, the
select elements being arrested after move-
ment through the distances required. In
case of keys containing the higher denomina-
tion, such as the 5, 6, 7, 8, and 9 units keys,
these keys operate both the intermediate ele-
ments or shift bars controlling the penny
and nickel select bars., =~ : ‘

In the case requiring for a dime and a
double dime, two latches are provided as
heretotore described, and these latches are
adapted to latch the select element in dif-
ferent positions; the raising of a latch oper-
ated by a key of a lower number permitting
movement ot the select clement or bar-to per-
mit the same to shift until arrested by
latch connected to be operated by a key of

70

80
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80

a higher number. One latch; therefore, has - -

connections from keys requiring unit de-
nominations, while the other latcl has con-
nections from keys requiring multiple de-
nominations; in the latter case, the connec-

tions from keys requiring multiple denomi-
-natlons are to both latches.
It will be noted thatin accordance with

this Invention the register bars or operable
means are normally - all - locked, that the

-apalysis mechanism controlled by the keys

unlocks certain required bars‘and that these
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unlocked bars are then moved upon opera- -

tion of .the handle to required positions and
are positively arrested at the required po-
sitions, whether they be in the first position"
when one dime or one penny is required,
in the second position when two dimes or
two pennies are required, or in the third or
fourth positions when three or four pennies

110

are required. - It is to bé noted, however, that -

when the analysis mechanism is set to arrest
the dime bar in the first position, this dime
bar capnot under -any conditions move be-
yond that position, - The same is true of the
penny bar. Accordingly in accordance with
this invention there is not only operable

120

means, namely the register bars, actually -

controlled for any monetary value to cause
minimum scheduling, but there is also pro-
vided means for positively limiting the ex-

-tent of operation of the operable means.

When the quarter alone is required, this
quarter bar is released while all of the other
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10
bars are posisively locked;.when, however,
there is required in addition to the quarier
another dencmination, for instance the dime,
then the dime bar is released; however, this
dime bar is then also positively controlled so
that its movement is positively limited in

accordance with the selection made. Where,
for instance only a unit shifting of the dime

bar is required, then such unit shifting is
positively limited. This is due to the fact
that in the machine embodying this inven-
tion the bars are locked by latches svhich are
selectively released and these bars are ar-
rested in their predetermined selected po-

sitions and they cannot move beyond those

positions. Accordingly the mechanism 1s
not only arranged to analyze any and, there-
fore, all possible monetary values, but.it is
insured that the result of the analysis will
be positively set up and registered.

Tt will be noted that the same elements
utilized when scheduling an item from 1¢
to 49¢ are used when scheduling an item
from 50¢ to 99¢ with the additional use of
the 50¢ denominator or selected bar. This
reduces the number of parts to a minimum

and simplifies the construction as well as

the operation of the entire machine.

The select elements or denominator bars
are actuated positively by the crank, while
the selective manipulative elements or keys
operate through the release or intermediate
controlling elements or bars to lock and re-
lease the denominator bars. Moreover, these
denominator bars are arrested, and, there-
fore, positively positioned in selected posi-
tions by the key shanks themselves. All of
the register or denominator bars which are
not released are positively locked by the
latches or pawls, and, therefore, positively
retained against movement. This results in
a machine which is positive and accurate in
its operation.
overthrow of any of the parts, since the con-
trol of each part is positive and certain.

The registers ave actuated on the return of
the crank, the pawls thereon being set on the
forward movement of the crank. This in-
sures positioning of all parts prior to the
actuation of the register, thereby insuring
accurate operation.

Tt is obvicus that various chatiges may be
made in the details of construection without
departing from the spivit of this invention,
and it is, therefore, to be understood that
this invention is not to be limited to the spe-
cific construction shown and deseribed.

Having thus described the invention, what
is claimed is: :

1. In a machine 6f the class described, a
series of selective manipulative elements ax-
ranged for combined operation to represent
compound Items, a series of seleet elements

_adapted to represent denominations of those

items, analysis mechanism adapted, upon

There can, therefore, be no’

)

the combined operation of selected manipu-
lative elements, to antomatically select those
select elements which represent the denomi-
nations of the item represented by the oper-

ated manipulative elements, and means for

positively limiting the operation of all of
said select elements in accordance with such
selection. - '

2. In a machine of the class described, a
series of selective manipulative elements ar-
ranged for combined operation to represent
compound items, a series of select elements
adapted to represent denominations of those
items, analysis mechanism adapted, upon
the combined operation of selected manipu-
lative elements, to automatically select those

select elements which represent the denomi-

nations of and are the least in number for
the. item represented by the operated ma-
nipulative elements, and means for posi-
tively limiting the operation of all of said
select clements in accordance with such se-
lection. - ‘ :

8. In a machine of the class described, a
series of selective manipulative elements ar-
ranged in a series of rows of diferent or-
ders so that elements of different orders ave
adapted for combined operation to represent
compound items, a series of select elements
adapted to represent denom natlons of those
items, analysls mechanism adapted, upon
the combined operation of selected manipu-
lative elements of different orders, to aunto-
matically select those select elements which
represent the denominations of the item rep-
resented by the operated manipulative ele-
ments. _ :

4. In o machine.of the class described, a
series of selective manipulative elements ar-
ranged in units and tens so that tens’ and
units are adapted for combined operation

to represent compound numbers, a series of .

select elements adapted to represent denomi-
nations of those numbers, analysis mecha-

nism adapted, upon the combined operaton
of unit and ten manipulative elements, to:

automatically select those select eclements
which represent the denominations of the
number represented by the operated manipu-
lative elements, and means for positively
limit'ng the operation of all of said select
elements in accordance with such selection.

5. In a machine of the class described, a
series of selective manipulative elements ar-
ranged in units and tens so that tens and
units are adapted for combined operat’on to
represent compound numbers, a series of se-
lect elements adapted to rvepresent denomi-
nations of those numbers, analysis mecha-
nism adapted, upon the combined operation
of unit and ten manipulative elements, to
automatically select those select eloments
which represent the dencminations of the
number represented by the operated ma-

“nipulative elements and one of which sclect

-7
D

80

95

100

105

110

115

120

bt
<
=



10

15

.20

o
<

30

40

60

1,516,920

elements represents a denomination which is
greater than the tens compoenent of that
number, and means for positively limiting
the operation of the other select element.

6. In a machine of the class described, a
series of selectiveé manipulative elements ar-
ranged in units and tens so.that tens and

. units are adapted for combined operation to

represent compound numbers, a series of se-
lect elements adapted to represent denomi-
nations of those numbers; analysis mecha-
nism adapted, upon the combined operation
of unit and ten manipulative elements rep-
resenting a given number, to automatically
divide that number and automatically select

“those select elements which represent the de-

nominations, of that number and ene of
which select elements represents a denomi-
nation which is greater than the tens comn-
ponent. of that number, and means for posi-
tively limiting the operation of the other
select element.

7. In a machine of the class described, a
series of selective manipulative elements ar-
ranged in a series of rows of different orders
so that elements of different orders are
adapted for combined operation to represent
compound items, a series of select elements
adapted to represent denominations of those
items, analysis mechanism adapted, updn
the combined operation of selected man:pu-
lative elements of different orders, to aunto-
matically select those select elements which
represent the denominations of the item rep-
resented by the operated manipulative_ ele-
ments and one of which select elements rep-

" resents a denomination which is greater than
the major order of that item, a wnd means for

positively - limiting the  operation of the
other select element.

8. In a machine of the class described, 2

series of keys arranged for combined- opem-
tion to set up compound items, a series of se-
lect elements adapted to represent denomi-
nations of those items, a series of interme-

diate elements arranged “for operation by

said keys, and mechamsm for causing said
intermediate elemerits to selectively control
the operation of said select elements, adapt-
ed, upon combined operation of selected
keys, to autonmtlcalb select and. positively
limit the extent of movement of each of

“those select elements which represent the de-

nominations of the item seb up by the op-

5 erated keys.

9. In a machine of the class described, a
series of keys adapted for combined opera-
tion in different orders to set up compound
numbers, a series of select elements adapt-
ed to represent denominations of those num-
bers, a series-of intermediate elements ar-
ranged for operation by said keys, and mech-
anism for causing sald intermediate ele-
ments to selecmvely control the operation of
said select elements, adapted, upon combined

bers,

ix

operation of selected keys of different orders,
to automatically select and positively limit
the extent of movement of each of those se-
lect element which represent the denomina-
f{lons of the number: set, up by the operated
eys. >
‘10. In a machme of the class descubed, a
series ‘of keys adapted for combined opera-
tion as units- and tens to set up compound
numbers, a series of select elements adapted
to represent denominations of those num-
a series of intermediate elements ar-
dnged for operation by said keys, and mech-
anisin for causing said intermediate elements
te selectively’ control the operation of said
select elements, adapted, upon combined op-
eration of selected unit and ten ‘keys, to
automatically select and positively limit the
extent of movement of each of those select
elements which represent the deriominations
of the number.set up by the operated keys.
11. In a machine of the dlass described; a

series of keys arranged for operation to set.
series of select elements

up numbers, a
adapted to represent depominations of those
numbers, a series of intermediate elements

e
i
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corresponding to said select elements and. .

arranged for operation by said keys, connec-
tions between corresponding intermediate
and select elements, adapted, upon opera-
tion, of a selected key, to automatically se-
lect and -permit shifting of only those se-

‘lect elements vepr esentmo the denominations

of the nuwmber set up by the operated key,
and means for shifting those select elements

to extents couespuna’um only to the re--

quired, units of each denomination.
12, In a macline of the class described,
a series of keys arranged for operation to

. set up numbers, a series of select elements

adapted to represent denominations of those
numbers, a series of intermediate elements
corresponding to said seleét elements and
arranged for operation by said keys, con-
nections between corresponding intermedi-
ate and select clements,- adapted, upon op-
eration of a selected key, to automatically
select and permit shifting of only those se-
lect.elements representing “the denominations
of the number set up by the operated key,
and means controlled by the operated key
for shifting those select elements to extents
comespondmg only to the required units oi
each denomination.

13. Tn a machine of the class described, a
series 0f keys arranged for operation to Set
up numbers, a sevies of select bars adapted
to represent -denominations of those num-
bers, a sevies of shift bars corresponding to
said select bars and arranged for operation
by said keys, latches for said select bars and
connected to corresponding shift bars,
adapted, upon operation of a selected key,
to automatically release those select bars
representing the denominations of the num-

-~
o
<t

100

110

130




19

ro
[

30

40"

“the released

A

ber set up by the operated key, and means
for shifting the released select bars to ex-
tents corresponding te the required units of
each denomination. »

14. In a machine of the class described,

a sexies of keys arranged for operation to.

set up numbers, a series of select bars adapt-
ed to represent denominations of those num-
bers, a series of shift bars corresponding to
said select bars.and arvanged for operation
by sald keys, latcheés for said select bars
and connected to corresponding shift bars,

adapted, upon. operation of a selected key..

to automatically release those select bars
vepresenting the denominations of the nui-
ber set up by the-operated key, and means
contrelled by the operated key for shifting

sponding to ‘the required units of each
denomination. o ]
15. In a machine of the class described,

“a sevies of keys arranged for operation to

st up numbers, a series of select bars-adapt-
ed to represent denominations of those num-
bers, a series of shift bars corresponding to
said select bars and arranged for operation

by said keys, latches for said select bars

and connected to corresponding shift bars,

adapted, upon operation of a selected key,

to automsatically release those select bars
representing the denominations of the num-
ber set up by the operated key, means for
shifting the released select bars, and means
for arresting said released select bars in
‘positions corresponding to the required units
of each denomination..

16. In a machine of the class described,
a series of keys arranged for operation to
set up numbers, a series of select bars adapt-
ed to represent denominations of those num-
bers, a series of shift bars corresponding to
said select bars and arranged for operation
by said keys, latches for said select bars and
connected to ~ corresponding shift bars,
adapted, upon operation of-a selected key,
to automatically release those select .bars
representing the denominations of the num-
ber set up by the operated key, means for
shifting the released select bars, and means
connected with the operated key for ar-

‘resting said released select bars in positions

corresponding to the required units of each
denemination. = o

17. In a machine of the class deseribed,
a series of keys arranged in a row for oper-
ation to set up numbers, a select bar ar-
ranged along said keys and adapted to rep-
resent a denomination of those numbers, o
shift bar arranged along and for operation
by said keys, and a latch for said select bar
and conuected to said, shift -bar, adapted,
upon operation of a selected key, to release
said select bar and arrest the same by the
operated key. .

18. In a machine of the class described,

“operation of a

select bars to extents corre-

1,518,090

a series of keys arranged in a row for op-
eration to set wp numbers, a select bar. ar-
ranged along said keys and adapted to rep-
resent & denomination of those numbers, a
shift bar arranged along and for operation
by said keys, a lateh for said select bar and
connected to said shift bar, adapted, upon
selected key, to release said
gelect bar, ‘and means connected with said
keys for arresting sald select bar in positions
corresponding to the required units of the
denominations corresponding to the oper-
ated key. ' .

19. In a machine of the class described,
a series of keys arranged in a row for oper-
atlon to set. up numbers, -a pair of. select
bars arranged along said keys and adapted
to represent denominations of those num-

bers, a pair of shift bars corresponding to

said select bars and arranged along and for
operation by sald keys, latches for said se-

~lect bars and connected to the respective shift

bars, adapted, upon operation of a selected
key, to release those select bars representing
the denominations of the number of the
operated key, and means for shifting the
releagsed select bars to positions correspond-
ing to the required units of each denomina-
tion. - = ‘ :

20. In a machine. of the class described,

-a series of keys arranged in a row for oper-

ation’ to set  up numbers, a pair of select
bars arranged along said keys and adapted
to rrepresent denominations of those num-

bers, a pair of shift bars corresponding to

said select bars'and arranged along and for
operation by said keys, latches for said se-
lect barsand connected to the respective shift
bars, adapted, upon operation of a selected

- key, to release those select bars representing

the denominations of the number of the op-
rated key, and means for arresting the re-
leased select bars by éngagement with said

keys.’

21. In a machine of the class described,
a series of keys arranged in a row for oper-
ation to set up numbers, a pair of select bars
arranged along said keys and adapted to
represent denominations of those numbers,
a pair of shift bars corresponding to said
select bars and arranged along and for oper-
ation by said keys, latches Tor said select
bars and connected to the respective shift
bars, adapted, upon operation of a selected
key, to release those select bars representing
the denominations of the number of the op-
erated key, and means operated by engage-
ment with the operated key for arresting
one of said released select hars in positions
corresponding to the required unils of its

‘denomination.

22..In a-machine of the class described,
a series of keys arranged in a row for opera-
tion, to set up numbers, a pair of select bars
arranged along said keys and adapted to
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represent denominations of those numbers,
a pair of shift bars corresponding. to said
select burs and arranged along and for op-
eration by said keys, the keys conhmmo the
higher denominations opemtm« both of said
shift bars, latches for said select keys and
connected to the respective shift bars, adapt-
ed, upon operation of a selected key, to re-
lease those' select bars represénting the de-
nominations of the nwmber of the operated .
key; and means for shifting the released

‘select bars to positions. corresponding to the

required units of each denomination., .
28. In a machine of the class descubed a

series of keys arranged in a row for opera-.

tion to set up numbels, a pair of select bars
arranged along said keys and adapted. to
represent denominations of those numbers, a

air of ghift bars corresponding to sald se-
lect bars and arranged along and for opera-
tion by said keys, the keys containing the
lower denomination operating the shift bar
of lower denomination and the keys con-
taining the higher denomination operating
both of said- shift bars, latches for.said se-
lect bars and comnected to the respective
shift bars, adapted, upon operation of a se-
lected key, to release those select bars rep-
resenting the denominations of the number
of the operated key, and means for shifi-
ing the released select bars vo positions cor-
Iespondmo to the required units of each de-

nomination.
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94. In a machine of the class descrlbed,'

a series of keys arranged for operation to

set up numbers, a select element adapted

to represent a denommamon of those num-
bers, and a pair of lathes fdr said select
element and connected for operation by the

- respective keys, said latches bemg adapted

to “latch said select element in  different
pos1t10ns, )
. In a machine of the elass described,

a series of ‘keys arranged for operation to
set up numbers, a seloct element adapted
to represent a denommatwn of those num-
bers, and -a pair of latches for said select
element and connected for operation by the
respective keys, adapted upon actuation of
one latch to cause the other Iatch to arrest
said select element in shifted position.

26. In a machine of the class deseribed,
a series of keys arranged for operation to
set up numbers,
represen.ia denomination of those numbers,
and a pair of latches for said select element
and connected for operation by the respec-
tive keys, adapted upon actuation of one
latch to cause the other latch to arrest said
select element in shifted position, and adapt-
ed upon actuation of said last latch to per-
wther shift of said select element.

2% Injal inachine of the class described,
a se 1es of ‘keys arranged for operation o
set: fip numbers, a select element adapted

a select element adapted to

18

to represent a denominatien of those num-
bers, and a puir of latches for seid- select
element and connected for operation by keys
of different numbers, adapted upon actna-
tion of one latch by its connectedl key to

‘cause the other latch to arrest said select

element in shifted position corresponding
to the required unit of the denommatlon Tep-
resented by the operated key.

+28. In & imachine of the class desecribed,
a"series of keys arranged for operation to
set up numbers, a select element adapted

to represent a denomination of those num-

bers, and a pair of latches for said select
element and connected for operation by keys
of different numbers, adapted upon -actua-
tion of one latch by its connected key to
cause the other latch to arrvest said select
element in shifted position corresponding

to the required unit of the denomination’
-represented by, the operated key, and adapt-
ed upon actuation. of the last latch by its

connected key to permit further shift of sald
select element corresponding to the required
unit of-the denomination represented by the

-operated key.

29. In a machine of the class descubed
a series of keys arranged for operation to

set up nurbers, 2 select element adapted fo -
-represent a denoraination of those numbers,

and a pair of latches for said select element
and connected for operation by keys of dif-
ferent numbers, adapted upen opemtlom of

key of a lower number to wetuateits con-
nected latch and permit said seleet bar to
shift until arrested by the latch coiinected
to a key of-a higher number.

30. In a machine of the class” described,
a ‘series of keys arranged for opexauon to
set up numbers, a select element adapted to
represent a denomination of those numbers,
and a pair of latches for said select ¢ lempnt
and conngcted for operation by keys of dif-
ferent numbers, adapted upor: operation of
a key of a higher number to actuate both

latches. -

31. Tn a machine of the cl&ss described, a

series of keys arranged for operation to set

up numbers, a select element adapted to vep-
resent a denommamol} of those numbers, a
pair of latches for said select element, con-
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pections from keys requiring unit denomina- -

tions to one of said latches, and connections
from keys requiring multiple denominations
to both of said latches.

32. In a machine of the class dcscr]bed a
series of keys arranged for operation to set
up numbers, a select element adapted to rep-
resent a denomination of those numbers, a
pair of latches for said select element, con-
nections from keys requiring unit denomina-
tions to one of said latches, and connections
from keys requiring multiple denominations

to both of said latches, adapted upon actua- -

tion of one latch to cause the other latch to
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arrest said select element in shifted posi-
tion. ) :

33, In g machine of the class described, a
series of keys arranged for operation to set
up numbers, a select element adapted to rep-
resent a denomination of those numbers, a
pair of latches for said select: element, a
pairof shifting elements connected with said
latches, one of said shifting elements being

operable by keys requiring unit denomina- -

tions and the other shifting element being
operable by keys requiring multiple denom-
inations. : : '
34. In a machine of the class described, a
series of keys arranged for operation to set
up numbers; a select element adapted to rep-
resent-a denomination of those numbeys, and

a palr of intermediate elements connected to

permit respectively unit and multiple shift-

ing of said select element, connected respee-.

tively for operation by keys requiring re-
spectively unit and multiple denominations
and adapted to positively limit the unit
shifting of said select elements. :

35. In a machine of the class described, a
series of selective manipulative elements ar-
ranged in different orders for comnbined op-

eration to represent compound numbers, a

series of select elements adapted to represent
denominations of those numbers, including
a select element corresponding to each order
and a select element corresponding to both
orders, analysis ‘mechanism adapted, upon
combined opération of selected manipulative
elements, to automatically select those select
elements representing the denominations of
the number represented by the operated ma-
nipulative elements, and means for positive-
ly limiting the operation of all of said select
elements in accordance with such selection.

36. In a machine of the class described, a
series of selective manipulative elements-ar-

ranged in different orders for combined op-..

eration to represent compound numbers, a

series of select elements adapted {o repre-

sent denominations of those numbers, includ-
ing a select element sorresponding to each

order and a select element corresponding to -
_both. orders, analysis mechanism adapted,

upon combined operation of selected manip-
ulative elements, to automatically select said
select elements corresponding to both orders
and selectively one of said select elements

corresponding to one order, and means for-

positively limiting the operation of said last
element. o - .

37, In a machine of the class described, a
series of selective manipulative elements ar-
ranged in different. orders for combined op-

eration to represent compound numbers, a

series of select elements adapted to represent
denominations of those numbers, including
a select element corresponding to each order
and a select element corresponding to both
orders, analysis mechanism adapted, upon

1,516,939 -

combined operation of selected manipulative
elements, to antomatically select said sclect
element corresponding to both orvders and
said select eclements each of which corrve-
sponds to one order, and means for posi-
tively limiting the operation of said last
elements. :

- 38, In a machine of the class described, o
series of selective manipulative elements ar-
ranged in different orders for combined op-
eration to represent compound numbers, a
series of select elements adapted to represent

“denominations of those numbers, including

a select element corresponding to each order
and a select element corresponding to both
orders, mechanism adapted, upon combined
operation of selected manipulative elements,
to automatically select said select element

-corresponding to both orders, and mecha-

nism adapted to selectively and positively
prevent operation of one of said select ele-
ments corresponding to one order.

89, In a machine of the class described, a
series of selective manipulative elements ar-
ranged in different orders for combined
operation”to represent compound numbers, a
series of select elements adapted to represent
denominations of those numbers, including
a select element corresponding to each ovder
and a select element corresponding to both
orders, mechanism adapted, upon combined
operation of selected manipulative elements,
to automatically select said select element
corresponding to both orders, and mechanism
adapted to. positively prevent operation of

sald select elements each of which corre-

sponds to one order.

40. In a machine of the class described, a
series of selective manipulative elements ar-
ranged in different orders for comnibined
operation to represent compound numbers, a
series of select elements adapted to represent

denominations of those numbers, including -
-8 select element corresponding to each order

and a select element corresponding to both
orders, analysis mechanism adapted, upon
combined operation of selected manipulative
elements, to automatically select said select
element. corresponding to both orders and
selectively one of said select elements corre-
sponding to one order when the number rep-
resented by the operated manipulating ele-
ments equals or exceeds the sum of the
denominations of the selected elements, and
means for positively limiting the operation
of the select elements corresponding to one
order. . ' '

41, In a machine of the class described, a
series of selective manipulative elements ar-
ranged in different orders for combined oper-
ation to represent compound numbers, a
series of select elements adapted to represent

‘denominations of those numbers, including a

select element corresponding to each order

and a select element corresponding to both .

T
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orders, analysis mechanism adapted, upon
combined operation of selected manipulative
elements, to automatically select said select

‘element corresponding to both. orders and

said select elements each of which corre-
sponds to one order, when the number repre-
sented by the operated manipulative elements
equals or exceeds the sum of the denomina-

tion of the selected elements, and means for
positively limiting the operation of each of’

the select elements corresponding to one order.
42. In a magchine of the class described, 2
series of keys arranged in units and tens so

-that tens and units arve adapted for combined

operation to represent vompound numbers, a
series of select elements adapted to represent
denominations of those numbers, including 2
units element, a tens element, and a quarter

: element, analysis mechanism adapted upon

combined operation of tens and units keys, to
automatically select said quarter -element,
and means adapted to lock said units and
tens elements against movement:

43. In a ruachine of the class described; a -
series of keys arranged in units and tens so

that tens and units are adapted for combined
operation to represent componnd numbers, a

serids of select elements ddapted to represent

denominations of those numbers, including a
units element, a téns clement and a quarter
element, mechanism adapted, upon opsration
of cither teng or.units keys, to automatically

‘select corresponding tens or units elements.
analysis méchanism adapted upon combined.

operation of tens and units keys, to automa-
tically select said quarter element, and mech-

anism adapted to positively limit the oper- -

ation of said tens and units elements.

44. In a machine-of the class described, a’

series of keys arranged in units and tens so
that tens and units are adapted for combined
operation to represent compound numbers,
a series of select elements adapted to repre-
sent denomindtions of those numbers, . in-

cluding a units element, a tens element and a -

quarter. element, and mechanism adapted.

upon combined operation of tens and units.
‘keys, to automatically select said quarter ele-

- ment-and selectively and positively prevent
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operation of cither of said tens and units ele-
ments. T .

45. In a machine of the class described, a
series of keys arranged in units and tens so

-that tens and units are adapted for com-

bined operation te represent compound num-
bers, a series of select elements adapted. to
represent denomiriations of those numbers,
including a units clement, a tens element and
a quarter element, and mechanism- adapted,
upen combined. operation of tens and units

keys, to automatically select said ¢gnarter ele- -

ment and positivelv prevent operation of
both of said tens and units elements.

46. In a machine of the class described,
a series of keys arranged in units and tens

so that tens and units are adapted for com-
bined operation to rtepresent compound
numbers, a scries of select elements adapted
to represent denominations of those num-
bers, including 4 units element, a tens. ele-
ment, a quarter element and a half element,
and mechanism adapted, upon combined op-
eration of tens and units keys, to auto-

matically select said quarter element:and:
selectively one ¢r more of said half, tens

or units clements when the number set up
by the operated keys equals or exceeds the

sum of the denominations of said selected

elements, and mechanism-for positively pre-

venting operation of the elements not se-

lected. \ :

47. In a machine of the class described,
a series of keys arranged in units and tens
so that tens and units are adapted for com-
bined operation to - vepresent compound
numbers, a series of select elements adapted
to -represent denominations of those num-
bers; including a units element, a tens ele-
ment;, a quarter clement and a half ele-
ment, angd a shifting member connected (o
each element and adapted for actuation.by
said keys, the tens keys representing num-
bers less than the denomination of said half
element having connections to said mem-
bers corresponding to the keys represent-
ing numbers greater than that denomina-
tion. ' '

48. In a machine of the class described,
a series of keys arranged in units and tens

_s0 that tens and units are adapted for.com-

bined operation to represent compound
numbers, a series of select elements adapt-
ed to represent denominations &f those num-
bers; including a units element, a tens ele-

ment, a quarter element and a half element,

and mechanism adapted, upon operation of
said keys, to attomatically select those ele-

.ments which represent the denominations
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of the number vepresented by the operated .

keys,” the connections from the lkeys rep-
resenting- numbers less than the half de-

110

nomination corresponding progressively to .

the keys representing numbers higher than
that denomination. : '

49. In a machine of the class described,
a series of ‘selective keys adapted and ar-
ranged for operation to represent items,.a

116

series-of seleet bars corresponding to de--

nominations of selected items, means for

shifting said bars, means for normally lock-
ing said bars, means opérated by said keys
for selectively operating said locking means
to selectively release for operation:those

‘bars which correspond to the denominations

of the item as given by the selected keys and

120

denomination accumulators connected for .

operation by said bars,

50. In a machine of the class described,

a series -of selective keys adapted and ar-

ranged for operation to represent items, u
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seriés of select bars corresponding to de-
nominations of selected 1tems, shifting
means having a constant connection with
said bars, mechanism operated by said keys
for geleiitively permitting the operation of
those bars which correspond to the denomi-
nations of the item as given by the selected
keys and denomination accumulators con-
neeted for operation by said bars:

51. In a machine of the class described,
a series of selective keys adapted and ar-
ranged for operation to represent items, a
series of select bars correponding to de-
nomination of selected items, shifting means
having a yielding conriection with said bars,
mechanism operated by said keys for selec-

tively permitting the operation of those

bars which correspond to the denominations
of the item as given by the selected keys
and denomination accumulators connected
for operation by said bars.

52. In a machine of the class described,

a series of selective keys adapted and. ar-
ranged for operation to' represent items,
a series of seléect bars corresponding to de-
hominations of selected items, ‘shifting
means having a yielding connection with
said bars, means for normally locking said
bars, means operated by said keys for se-
lectively operating sald locking means to
selectively release for operation those bars
which correspond to the denominatiens of
the -item as given by the selected keys and
denomination -accumulators- connected for
operation by said bars.- _
53. In a machine of the class described,

- 4 series of selective keys adapted and ar-

40
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.ranged. for operation to'represent items, a
'series of select bars corresponding to de-

nominations of selected items, shifting
means having an unbroken connection with
said bars, mechanism. operated by said keys
for selectively permitting the operation of

those bars which correspond to the denomi- -

natiops of the item as given by the selected
keys and denomination accumulators con-

- nected for operation by said bars: :
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* 54. In a machine of the class described,
a series of selective manipulative elements
adapted and arranged for operation to rep-
resent items, a seriés of select elements
adapted to represent denominations of those
items, operating means adapted to set said
select elements upon its forward movement
and operate the set elements upon its re-
turn ‘movement, . and ‘analysis mechanism
adapted, upon operation of selected: manip-
ulative elements, for selectively: controlling
the operation of those select elements which
represent  the denominations of -the item
represented by the operated manipulative
elements. - , _
55. In a machine of the class described,
a series of selective manipulative. elements

.adapted and arranged -for operation to.

1,516,029

represent items, o series of select elements
adapted to represent denominations of se-
lected items, and mechanism operated by
said selective manipulative elements for se-
lectively controlling the operation of said
select elements; the same principdl connec-
tions and operations being utilized with a
given item as with that item plus a prede-
termined item.

56. In g machine of the class deseribed, a

series of selective manipulative elements
-adapted and arranged for operation fo

represent ifems,. a series of select elements
adapted to represent denominations of se-
lected items, and mechanism operated by
said selective manipulative elements for se-
lectively controlling the operation of cer-

tain of said select elements below a prede-

termined item, and auxiliary mechanism
operated by said selective manipulative ele-
mentg for selectively controlling the opera-
tion of another of said select elements above
said predetermined item..

57. In a machine of the class described,

a series of selective manipulative elements
adapted and arranged for operation to
‘represent items, a series of select elements
adapted to represent denominations of se-
lecteck items, mechanism operated by said
selective manipulative elements below a pre-
determined item for selectively controlling
the operation of those select elements which
represent the denominations of the selected
item, and auxiliary mechanism-cooperating
with said first mechanism and operated by
said selective manipulative elements above
said predetermined item for selectively con-
trolling the operation of those select ele-
ments which represent the denominations
of said last selected item.

58. In -a machine of the class described,
a’ series of selective keys adapted and ar-
ranged for operation to represent itéms, a
series of select bars corresponding to de-
nominations of selected items, mechanism
connecting keys below a predetermined item
with certain of said bars to selectively.con-
trol the operation of those bars which cor-
respond to the denominations of the selected
item, and auxiliary mechanism connecting
keys above said-predetermined itern with
another of said bars to selectively control
the operation of those bars which corre-
spond to the denominations of a selected
item above the predetermined itern.

'59. In a machine of the class described,
a series of selective manipulative elements
adapted and arranged for operation to
represent items, a-series of select elements
adapted to represent denominations of se-
lect items, means for operating said selected
elements, and mechanism operated by said
selective manipulative elements ;for selec-
tively permitting and positively limiting
the extent of operation of those select ele-
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ments - which repreéent the denominations
of the selected item, said mechanism being

" constructed and arranged that upon opera-
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. tion of a selective manipulative element the

item of which containg several denomina-
tions, the select elements representing the
denomination of a lower order will remain
inoperative while the selected element repre-
senting the denomination of a higher order
will be operated. : o
- 60. In a machine of the class described,
a series of selective manipulative. elements
adapted and. arranged for operation to
represent items, a series of select elements
adapted ‘to represent denominations of se-
lected items, means for locking said select
elements, and mechanism operated by said
selective manipulative elements for selec-
tively releasing those select elements which
represent the denominations of the selected
item, the select element representing a - de-
nomination of a lower order in the selected
item being locked and. the seclect eleraent

_vepresenting ‘4 denomination of a higher
“order-being released.

61. In a machine of the class described, a

series of selective keys adapted and arranged.

for~operation to represent items, a series of

select bars corresponding to denominations

of selected items, and mechanism operated
by combined operation of a plurality of said
keys for selectively ‘releasing those selected
bars which répresent denominations of ‘the

. selected item, adapted to selectively lock a
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. of said bars except such as correspond to the
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bar of a lower order and release a bar of a
higher order.. ‘
62. In a machine of the class described, a
series of selective keys adapted and arranged
for operation to represent items, a series of
select bars corresponding to denominations
of selected items, and mechanism operated
by combined operation of a plurality of said
keys for. selectively releasing those selected
bars which represent denominations of the
selected item, adapted to selectively lock all

Jenominations of the items as given by the
selected key or keys. :

63. In a machine of the clags described, a
series of selective keys adapted and arranged
for operation to represent items, a series of
select bars corresponding’ to denominations
of selected items, and mechanism operated
by combined operation of a plurality of said
keys for selectively permitting and positive-
ly limiting the extent of operation of those
bars which correspond to the denominations
of the item as given by the selected keys, a
plurality of keys controlling the operation of
a bar. -

64. In a machine of the class described, a

* series of selective keys adapted and arranged
~ for operation to represent,items, a series: of
. select bars corresponding to denominations

_natiens of the selected item.

= g

of selected items, latches for said bars; and
mechanism operated by combined operation
of a plurality ‘of said keys for selectively
controlling said latches adapted to selective-

ly release those selected bars which represent:

denominations -of the selected item.

-65. In a machine of the class described, a
series of selective keys adapted and arranged
for operation to represent items, a.series of
select bars corresponding to denominations

“of selected items, latches for said bars, cer-

tain of said bars having a series of latches,
and'mechanism operated by combined opera-
tion, said keys for'selectively controlling said
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latches, adapted to selectively release those .

selected bars which represent denominations
of the selected item.. = ° . ’

66. In a machine of the class described, a
series of selective keys adapted and arranged
for operation to represent. items, a series of
select bars corresponding to. denominations
of selected items, and controlling slements

80
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for said bars, said elements being selectively

operated by combined operation, said keys to
permit and limit the extent of aperation of
those bars which correspond to the denomi-

67. In a machine of the class descrﬂoed, a

series of selective keys adapted and arranged

80

for operation to represent items, a series of

select bars corresponding to denominations
of selected items, controllifg elements for

said bars, adapted to selectively release those -
selected bars which répresent deriominations

of the selected item, the bars corresponding
to denominations of a lower order having a
plurality of said elements operated by dif-
ferent keys.
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68. In a machine of the class-;describe‘d, a”

series of selective keys adapted and arranged

for operation to represent items, a sevies of
select bars corresponding to denominations

of selected items, and mechanism operated

by combined operation, said keys for selec-

tively controlling the operation of said bars,
adapted to selectively release those selected
bars which represent dencminations of the
selected item, said mechanism comprising a
controlling element adapted for operation
by a series of said keys. = - , :
69. In a machine of the class described, a
series of selective keys adapted and arranged
for operation to represent items, a series of
select bar$ corresponding to denominations
of selected items, and mechanism operated
by said keys for selectively permitting the

“the denominations of the item as given by
“the selected keys, including a series of con-

trolling elements, each operable by a series of
said, keys, adapted to control the operation
of said bars: :

70. In a machine of the class described, a
series of selective keys adapted and arranged
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operation of those bars which correspond to
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_which correspond to the denominations

18

for operation Lo represent items, a séries of
select bars cono%pondmo to denominations
of selected items, and mechanism operated
by said keys for selectively permitting the
operation of those barg which correspond to
the denominations of the itemn as given by
the selected keys, including a series of con-
trolling bars, each operable by a series of
said keys, adapted to control the operation
of said bars.

71. In a machine of the class described,
a series of selective keys adapted and ar-
ranged for operation to represent items, 2
series of select bars corresponding to de-

nominations of selected items, and mechan-
ism operated by said keys for selectively

bars
of
the item as given by the selected keys, in-
cluding a controlling bar operable” by a
series of said keys and adapted to control

permitting the operation those

. the operation of one of said selected bars.
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2.
a series of selective keys adapted and av-
ranged for operation to represent iteimns, a
series. of select bars corresponding to de-
nominations of selected items, and mechan-
ism operated by said keys for selectively
permitting the operation of those bars
which correspond to the denominations of
the item as given by the selected lkeys, in-
cluding a controlling bar operable by a
series of said keys and adapted to control
the operation of a series of said .selected
bars.

73. In a'machine of the class described,
a series of selective keys adapted and ar-
Lntred for operation to represent items, a
series of select bars corresponding to de-
nominations of selected items, ‘mechanism
operated by said keys for selectively per-
mitting the operation of those bais which
corlespond to the denominations of the
item as given by the selected keys, includ-
ng a conilolhnu bar operable by a series of
said keys and contlo]llno' the operation of
one of said selected b:_u'sﬂ and means for

" positioning said selected bar.

74, In a machine of the class described,

_a series of selective keys adapted and 2t
ranged for operation to represent items, a

series of select bars corresponding to de-
nominations of selected items, mechhnism
operated by said keys for selectively per-
mitting the operation of those bars. which
correspontl to the denominations of the

item as given by the selected keys, includ-

ing a coniroﬂmw bar operable by a sevies
of said keys and contr olling the operation
of one of sdid selected bars, and means con-
nected with said keys for positioning said

- selected bar.

75. In a machme of the class described,
a series of denominator bars, o series of

Tn a machine of the clags deseribed,
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controlling bars connected to conirol the
opelaulon “of said denominator bars, a series
of item keys, and mechanism operated by
said keys and said controlling bars for se-
lectively permitting and positively limiting
the extent of operation of each of those de-
nominator bars which corvespond to the de-
nominations -as given by the selected keys,
certain keys of said series operating one of

said controlling bars and other keys of said
series oper: ating the other of said conty olling
bars. ‘

76. In a machine of ‘the clags described,
-8’ series of denominator bars, a.series of con-
trolling bars connected to. control the opera-
tion of said denominator bars, a series of
keys, and mechanism operated by said keys
and said controlling bars for selectively per-
mitting and positively limiting the extent
of operation of each of those denominator
bars which correspond to the denominations

ag given by the selected keys, certain keys

of said series operating one of said con-
trolling bars and other keys of said series
opera’(mﬂ both of said controlling bars.

77. In a machine of the class deser ibed,
a.series of denominator bars, a series of con-
trolling bars cohnected to control and posi-
tively. Timit the extent of operation of said
denominator bars, and a series of item keys
arranged in different orders, the keys oper-
ating “said .controlling bars in accordance
with the denominations corresponding to
{he item represented by the selected key.

78. In a machine of the class descnbod

"a series of denominator bars, a series of

item keys, mechanism operated by combined
_operation of a plurality of said keys for se-
lectively controlling and pOS]th(’]”y Limiting
the extent of opemtlon of those bars which
correspond to the denominations of the
items as given by the selected keys, said
mechanism including means for shifting the
operating connection to a bar of a hlghel
denomination when the item corresponding
to the selected keys contains that de-
nomination.

79. In a machine of the class deseribed, a
series of denominator bars, a series of item
keys, mechanism operated by combined op-
eration of a plurality of said keys for se-
lectively controlling and positively limiting
the extent of the opemt]on of those bars
which correspond to the denominations of
the items as given by the selected keys, said
mechanism including means for shifting the
operating connection from a bar of a lower
denomination to a barof a higher denomina-
tion when the item coucspondlnn to the se-
lected keys contains that dcnommatlon

-80. In a machine of the class described,
a series of denominator bars, a series of
item keys, latches for said bars, mechanism
‘operated by combined operation of plurality
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- of said keys for selectively controlling said

latches adapted to selectively release those
selected bars which rvepresent denominations

-of the selected item, and adapted to latch

the bars of a lower denomination and re-
lease the bars of a higher denomination
when the ifem corresponding to the selected

' keys containsg that .denomination.
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81. In a machine of the class described, a
series of denominator bars, a series of item
keys, latches for said bars; mechanism op-

of said keys for selectively controlling said

latehes, adapted to selectively release those

selected bars which represent denominations

‘of the selected item including means shifted
-by a selected key corresponding to an item
approaching’ a given .denomination adapted

to latch the bars of a lower denomination
and release the bar of the given denomina-

“tion when  the ‘item -corresponding to the

selected keys contains that denomination.

82. In a machine of the class described, a.-
" series of denominator bars, a series of item
“keys, latches for said bars, mechanism op-
-erated by combined operation of a plural-
ity of said Kkeys for selectively controlling

said latches, adapted to selectively release
those selected bars which represent denemi-
nations of the selected item including means

shifted by a sélected key corresponding to -

an item approaching a given denomination
and operated by another selected key adapt-
ed to latch the bars of a lower denomination

5 and release the bar of the given denomina-

tion . when the item corresponding to the
selected keys contains that denomnation.

_ 83, In a machine of the clags deseribed, a
denominator bar, a series of keys, mechanism
operated by said keys for sclectively per-
mitting-the operation-of those bars which

- correspond to the denominations of the item

as given by the selected keys, including
means operated by a key whose item ap-

43 proaches the denomination of said bar for’

indirectly controlling and positively limit-
ing the extent of movement of said bar, and
means operated by a key whose item exceeds
the denomination of said bar for directly
controlling and positively limiting. the ex-
tent of movement of said bayr. o
84, In a device of the character described,
2 key-board formed of banks of manipu-
latable keys corresponding to solely single
unit numbers, a plurality of operable means
corresponding to denominations of mone-

. tary values, means controlling said operable

60

means - for analyzing any monetary value
represented by the manipulated keys into

the minimum: number of denominations of
equivalent total monetary value and means

for positively limiting the extent of opera-
tion of said operable means. = .
85. In a.device of the character described,

> a keyboard formed of banks of manipulat-_

“members, -

19

able keys corresponding to solely single unit
numbers, 4 plurality of ¢perable means cor-
responding -to: deneminations of mohetary

values, indicators.contrelled-by said operable
Ineans, ‘megus controlling: said operable 1

means for analyzing any ‘monetary value

represented by the manipulated keys into the

minimum nuthber of denominations of-equiv-
alent total monetary value and means for
positively limiting’ the extent of operation

p- " of said operable means. -
erated by combined operation of a plurality -

86. In a denominator indicating machine,
the combination of a plurality of indicators
representing dénominations of monetary
values, each indicator bearing a “series of
integers arranged in unit sequence, a key-
board comprising "keys. corresponding to

dollar and cent values, operable means con-

trolled by said keys and controlling said
indicators for analyzing all monetaiy values
including forty-five to forty-nine cent values
represented by the manipulated keys into
the minimum number of denominations of
equivalent total monetary value, means con-
trolling each of said indicators respectively
for adding the particular number of snch
denominations upon successive operation of
the keys and means for positively lim ting
the extent of . operation of said operable
means; _ T

87. In a device of the character described,
the combination of a key board comprising

“kéys corresponding to solely sirigle integer

values, differential sele¢tive mechanism: con-
trolled by said keys and constructed to ana-

lyze any certain monetary valué imcluding

the values of forty-five to forty-nine cents
represented by the manipulated keys into
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the minimum . denominations of equivalent -

‘total monetary value, members correspond-
‘Ing to the respective denominations of mone-

tary value controlled by said selective
mechanism, and devices corresponding re-
spectively to denominations:of monetary
value, and directly connected with said

- |

'88: In‘a device of the character described,
a series of denomination registers, a key-
board and analyses mechanism  controlled
by said key-board and controlling said regis-

 ters for analyzing any certain value rep-

resented by the manipulated keys into the’
minimum number of the monetary denomi-
nations of equivalent total value, said
analysis meehanism comprising latches, op-
erating rods retained by said levers and
respectively controlling said registers and
means . for engaging and disengaging said
latches with and from said operating rods. -

89. In a device of the character described,
a series of devices corresponding to- denomi-

-nations of monetary values, a key board com-
.prising keys corresponding to selely single

unit values, analysis mechanism controlled
by said keys for analyzing any certain value
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including the respective values of thirty-five
to forty-nine cents represented by the ma-
nipulated keys into the minimum number
of the denowminations of equivalent total
5 value, and means controlled by said analysis

mechanism and controlling said denomina-

1,518,02¢
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tion devices adapted to positively control
the extent of operation of said devices for
gach of said values.

In testimony whereof 1 affix my signature i

this 31 day of December, 1915.

EDWIN L. RELLER.



