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Lo all whom Tt may concerte:

Be it known that I, HOLLON C. SPATULDING,
mechanical engineer, of Boston, Ma%ﬁachu-

setts, have mvented eer‘tmn new and useful
Improvementsin or Relating to Apparatus for
Cash and Sales Indicators and Registers and
Automatic Change-Makers, of Whlch the fol--

lowing is a descrlpmon refermnﬂ‘ to the ac-
companying drawings, which form a part of
this spe(nﬁeatlon

My invention relates to cash-registers, to

1indicators, to change- ealculators and most-

partlculml y to mecha nism for ea.lcula,tmtr and
making change. Such latter mechanism may
itself be connected with or provided with or
part of indicating and registering apparatus.

In its pleferred embodiment my apparatus
as used for change-makers has two sets or
banks of keys, one for the amount of money
received and the other for the amount of the
purchase. Each of these amounts may be
indicated and registered or recorded by at-
tachments common in cash-registers.
‘“Cash-received” keys and the “Amounu-of-
purchase” keys simultaneously, but quite

sepamtely,aetuate coln-selecting mechanism.

The joint effect of the operation of both sets of
keys produces in the selector an effect which
18 the difference between the two individual
effects,.and which therefore corresponds to

the amount of change desired. When the
coin-ejecting meehamsm 18 actuated, coinsin

amount equal to the change necessary are
thrown out..

My invention also contemplates improve-
ments 1n and relating to the following spe-
cific mechanisms, whlch are adapted to form
part of cash- 1emster1ng, of indiecating, and
of change-making apparatus—viz., key-op-
erated.- stops or detents lock mechamsm for

mechanisms for anits and for tens, stop mech-
anism for same, mechanism for transmlttmn‘
m@tlon froin the units and tens mechamsm
to tha eoin-selector mechanism, differential

céssive movements may be transmitted as a
resultant movement, coin-ejecting mechan-

5 1sm, mechanism for l*estoring parts to their

The

q

normal condition, and releasing mechanism

for the several loclk mechanisms,

I will now proceed to deseribe my inven-

tion in one of its preferred embodiments as
combined and used in a change-maker and

will then point out in the claims the novel

features which distinguish my invention and

1ts several parts from other devices.

Before turning to the dmwmﬂ's it will be

convenient to enumerate brleﬂy, the several

mechanisms, with their functlons and opera-
tion, and this will be most conveniently done
by beo*mmng with the ultimate object to be

| aceomplished and working backward through

themeans and elements b} which it is accom-
plished.

First, then, I have a set of coin-holders and
levers and mechanism for ejecting from the
coin-holders the amount of the change desired.
The coin- eJeetm for each com-holder 1S con-
trolled by a coin-selector, which causes the
operation of only those coin- ejectors which
correspond to the amount of change needed.
When the apparatus is constructed to make
change from one dollar to one cent, there will
be onehundred different admstments Or posi-
tions of the coin-selector, each position corre-
sponding to one amount of change between
one cent and one dollar, inelusive. The coin-
selector is adjusted or set by means of the

two banks of keys, one of which is the ‘¢ Cash-

received” bank of keys and the other the
““ Amount-of-purchase” bank of keys.
of these banks of keys is connected with the
selector, through mechanism which will be
presently mentioned, so as to adjust or set
the coin-selector to a position corresponding
to the key struck by means of my differen-
tial mechanism. IKach bank of keys has its
separate effect upon the selector; but the

‘**Amount-of-purchase” keys produce a re- .

versed effect, so that when a key in each
bank is operated the selector mechanism is
ad,usted or set to correspond to the difference
between the cash received and amount of pur-
chase, thereby corresponding to the change
reqmred The way this differential effect: ; 18
prodiicedisasfollows: By means of planetary
bevel-gear mechanism a rotary movement

| cor re%pondu‘w tothe amount of purchaseand
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another rotary movement corresponding to
the cash received produces a resultant rotary
effect on the coin-selector. DBroadly the °° se-
lector” is merely any body to beadjusted by
Keys.

Speaking now only of the mechanism and
connections of the bank of keys correspond-
ing to cash received and understanding that

these elements are precisely similar but re-

versed in effect in the case of the keys corre-
sponding to the amount of purchase, I will
describe the steps by which a depression of a
key causes the rotary movement just men-
tioned, equivalent to the sum marked on the
key. Let us suppose that twenty-five cents
is received. The key ‘25”7 when struck oper-
ates two detents or stops, one of which corre-
sponds to the units—that is to say, ‘‘5”—and
the other to the tens—that is to say, 27
in the number *“25.” These stops or detents
limit the movement to two distinet mechan-
isms, one being the units mechanism and the
other the tens mechanism. By depressing
the key both these mechanisms are allowed
to act under the impulse of springs or other
driving means. The unit mechanism turns
or moves against the detent corresponding to
five units, (cents.) The tens mechanism ro-
tates or moves in amount corresponding to
the tens—that is to say, twenty cents. Dby
planetary beveled gearing constituting simul-
taneous but independent means of transmis-
sion these two effects are transmitted to the
coin-selector. The sum of these two effects
is clearly 20+ 5 = 25. 1f the purchase has
been thirteen cents, the depression of the
““ Amount-of-purchase” key marked ‘18"
willin a similar manner, butin an opposite di-
rection,betransmitted to theselector mechan-
ism corresponding, therefore, to minus thir-
teen. The joint effect of these two motions
will be twelve, (twenty-five minus thirteen,)
causing the coin-selector tobeset atits twelfth
position, which will provide for the ejection
of coins amounting to fwelve cents, prefer-
ably a dime and two one-cent pieces.
Having now briefly indicated the general
nature of my apparatus, I will describe the
several mechanisms as they are illustrated in
the acecompanying drawings, which show a
preferred embodiment of my invention.
Figure 1is a plan view showing the casing
broken away to disclose the mechaunism. Ifig.
91is a front elevation, partly broken away on
the vertical section planes 2 2 of IKig. 1 to

—

show key mechanismsand attachments. Iig.

3 is a vertical section on the section planes
3 3 of Fig. 1 looking to the right of that figure,
showing some parts broken away to reveal
details and elements behind them. Ifig. 41s
a detail side view of one coin-ejecting mech-
anism and controlling mechanism therefor.
Irig. 5is aside elevation of the actuating seg-
ment and pinion which turn the tens mech-
anism looking to the right. Fig. 6 is a side

—

elevation, looking to theleft, of the stop mech- |
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anism and certain other details of the tens
mechanism. TFig. 7 is a view showing se-
lected parts only in side elevation in the po-
sition when the seventy-five-cent key 1is
struck. Fig. 8is a plan view of selected de-
tails for the seventy-five-cent key in same po-
sition. Fig. 9 is-a side eclevation of selected
details of the actuating mechanism for the
units and tens mechanisms and the restoring
mechanism, which returns the parts to their
normal position after the operation, the parts
being shown in the position assumed when
theseventy-five-cent key has been struck and
the controlling-lever depressed to its lowest
position.

Throughout the drawings like characters of
reference indicate like parts.

The coin selecting and ejecling devices.—
Inasmuch as the coin-selector is independ-
ently affected by the two sets of *‘Cash-re-
ceived” keys and ‘ Amount- of - purchase”
keys and inasmuch as the operation of select-
ing and ejecting coins is common to both
banks of keys, it will be convenient to first
describe and make clear the coin selecting
and ejecting mechanism. The casing is
shown at 10, and the selector, which isin the
form of a double barrel or drum, is shown at
11. The barrel is divided into two portions

70

75

80

35

QO

95

turning together in order to place the actu-

ating-gear 12 near the center. The gear 12,
meshes with the gear or segment 13, from
which it receives motion. As the barrels 11
never make more than a complete revolution
and as the gear 13 is larger than the gear 12
the gear 13 makes considerably less in one
revolution, Forthesakeofsimplicity,though
it is not strietly accurate, we will assume that
the gear 13 makes a half-revolution in setting
the selector from zero-point to one hundred.
This assumption will make the fractional ro-
tation of the connected parts more easily un-
derstood. The gear 13 forms a plate which
is mounted in ball-bearings upon the main
shaft of the apparatus. 'The main shaft is
shown at 14, and in Fig. 1 the ball-bearings
which carry the gear 13 are shown in central

| sections in part and in plan in part, the di-

viding-line between these two illustrations
being indicated at X X. All the planetary
cearing and the units and tens mechanism
are mounted on this shaft 14, as will be later
deseribed. -
Returning to the selector barrels or drums
11, these are mounted, preferably, on ball-
bearings upon the anterior-posterior support-
ing-plates 15. The right-hand portion of my
apparatus is broken away in Fig. 1, so that
only the left-hand and central parts are
shown.
of perforations 10

clearness from Fig. 1) extending in lines
around the barrel, there being one line of
perforations 16 for each coin-holding tube 17.
In the drawings I have shown nine coin-
tubes, corresponding to denominations from

The selector-barrel 11 has a series.
(see IFig. 4, omitted for
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fifty cents down to one cent, capable of mak- |

ing change of one dollar to one cent. The
perforations in the selector-barrel 11 are also
arranged in lines parallel with the axis, there
being one hundred of these lines or rows, cor-
responding to change from one cent to one
dollar. In each of these longitudinal rows
the perforations 16 are omitted that corre-
spond to the coins which must be thrown out
to make the right amount of change. The
functions of these perforations 16 will be
clearly understood from Fig. 4. Oppositely
placed to each circumferential row of perfo-
rations 16 is a pin 18, mounted on a lever or
arm 19. A spring 20 tends to draw the pin
18-toward the selector-barrel; buat the arm 19
is restrained by a movable stop 21, which is
mounted on and moves with the main oper-
ating-levers 22, which support the finger
plate or bar 23 at the front of the machine.
Ihe stop 21 is a bar extending all the way
across the arms 19 in-front of the selector-
barrel 11 and mounted at each end in the le-
vers 22, there being two of these levers. The
rod 21 is hidden in Fig. 1; but the screw by
which it is secured to the levers 22 may be
seen 1n Kigs, 3, 4, and 8at 21’. The portion

24 of the lever 19 which engages the stop 21
is of such a form that as soon as the lever 22

1s depressed the spring 20 acts to draw the.
pin 13 against the selector-barrel 11. If a
perforation 16 is opposite the pin 18, the arm
19 1s free to move toward the selector-barrel
11 until the upper end or tip is clear of the
toe 20, and therefore does not engage the toe;
but when the adjustment of the barrel 11

does not bring a perforation 16 opposite a pin
18 the pin striking against the face of the
barrel prevents the displacement of the arm -

19. Therefore when the downward move-
ment of the operating-lever 22 draws down
the arms 26 by means of the links 27 the toe
20 of the bell-crank 28 (which is pivoted on
a rod 29, carried by arms 26) strikes the tip
of the selector-arm 19, forcing the upper end

30 of the béll-crank 28 toward the front-of
the machine, and thereby through 'the con-

necting-link 81 actuating the ‘¢oin-ejecting
slide or plate 32 and throwing out the coin
53 from the coin-tube 17. The paths of
motion of the pins 30 and 29 I have indicated
bydotted lines. At various other places in
the drawings I have shown the paths of mo-
tion of several parts, indicating the extreme
position-by a small ‘‘x” at the end of the dot-

ted ling. It being now clear that only the

coin-slides 32 which correspond to those se-
lector-pins 18 that are not opposite a perfo-
ration 16 in the selector-drum 11 will be ac-
tuated tothrow out the coins, it is only nec-
essary to arrange the rows of perforations in
the selector 11 to correctly correspond to the
necessary coins for each amount of change.
The selection, therefore, is controlled and de-
termined by the rotary adjustment of the se-
lector barrel or drum 11 to any one of its one
hundred positions.

posite direction.

6 )

e

Thedifferential gearing.—This being clear,
I will next explain the manner by which the
proper movement of adjustment is given to
selector-barrel 11. Its actuating-gear 13 is
mounted to turn upon the fixed shaft 14 in
ball-bearings, as already mentioned. This
gear or disk 13 is mounted and turns with
the planetary bevel-gears 34, the axes of which
are radial to the shaft 14 and revolve about
it, causing the turning of the gear-disk 18.
The bevel-gears 34 mesh on either side with
the bevel-gears 35 35, mounted and turn-
ing with the sleeves 386 36’. These sleeves
carry on their other ends similar bevel-gears
o/, which mesh with the planetary bevel-
gears 88, mounted and turning with the tens
disk or stop mechanism 39. Ifthesleeve 36
is held and 36 is turned, it is clear that the
planetary bevels 34 roll on the bevel-gear 35’
and cause a rotation of the selector-actuat-
ing gear 13 through exactly one-half the an-
gular movement of the sleeve 36. Similarly,
if sleeve 56 is held and sleeve 36’ rotated
the gear 13 will be given an angular move-
ment of one-half that of the sleeve 36'. If
both sleeves 36 36" rotate together, the gear
15 wili take one-half the sum of the two move-
ments, and this is true in the algebraic sense
when the sleeves 36 36’ are rotated in op-
The sleeve 36 is adjusted
by means of the ¢‘Cash-received” keys, and
the sleeve 36’ is adjusted by means of the
“*Amount-of-purchase” keys, the only differ-
ence being that the connections to the sleeve
36" are so arranged that the motion is re-
versed, so as to be subtractive in its effect in
adjusting the selector-barrel 11.

The tens-disk 39 carries the gear-wheel 40,
which meshes with and is turned by the gear-
sector4l. This tens-disk 39 earries the plane-
tary bevel-gears 33, which mesh with the
bevel-gear 37 and also with bevel-gear 42,
which 1s secured to and turns with the units-
sleeve 43. It will now be seen that if the

~tens-disk 39 is held a rotation of the units-

sleeve 43 transmits through the gears 38 an

-equal rotation, but in an opposite direction,

to the sleeve 36. If units-sleeve 43 be held
and the tens-disk 39 turned, it is clear that
the bevel-gears 38 roll on the gear 42 and dou-
ble and transmit the angular motion to the
sleeve 36. Similarly, the tens-disk and the
units-sleeve may simultaneously operate and
transmit the sum of their effects to the sleeve
36. Krom the foregoing it is also clear that
a movement of one one-hundredth of a revo-
lation of the sleeve 43 in the direction in-
dicated bythe arrow in Fig. 1 will cause an
equal rotation of the sleeve 35 in the di-
rection indicated by the arrow and cause a
movement of one-half as much or one two-
hundredth of a revolution in the actuating-

disk 13 and give one-hundredth of a revo-
Jution to the selector-barrel 11, so that one-

hundredth of a revolution of the sleeve 43 ad-
Justs the selector one unit. A movement of

| one-twentieth of a revolution of the tens-disk
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39 in the direction indicated by the arrow
upon it in Fig. 1 will rotate the sleeve 36 to
double that angle or one-tenth of a revolu-
tion. Thiswill turn the gear 13 one-twentieth
and the selector-barrel 11 one-tenth of a revo-
lution. Therefore an adjustment of one-
twentieth of a revolution of the teuns-disk 59
causes an adjustment of ten units at the se-
lector-barrel 11.

The tens mechanism.—In Fig. 1 the parts
are shown in their normal position before a
key is struck. The tens-disk 39 through the
oear 40 and sector 41 is acted upon by a spring
44, fixed to the frame at 45 as shown in Kig. o.
This spring tends to turn the sector 41 and
the gear 40 and disk 39 in the direction indi-
cated by thearrows. A stop46 preventsmove-
ment and holds the disk at its zero position.
This same stop 46 also holds the units-sleeve
43 at its zero position against the action of
spring 47. (See particularly Figs. 1, 3, 7, S,
and 9. There are also ten separate movable
stops 48 for the tens-disk 39, and these ten
stops are actuated by and correspond to the
ten rows of keys, each stop being actuated by
one of the keys in the corresponding row—
that is to say, keys 1 to 10 operate a stop 4%,
which prevents the tens-disk turning to any
extent, keys 11 to 20 allow 1t to turn one-

twentieth of a revolution before stopping,

keys 21 to 30 allow it to turn two-twentieths,
keys 31 to 40 allow it to turn three-twentieths,
and so on through the series of stops. When
a ey is struck, the stop or detent 46 releases
the tens mechanism, allowing the disk 39 to
turn until stopped by one of the key-operated
stops 48. Thereby the selector-drum will be
acted upon (disregarding the subtractive ef-
fect of the right-hand bank of keys and con-
nections) by the disk 39 an amount corre-
sponding to the row of the key struck, it mak-
ing no difference which key in the row is
struck. This tens-disk 39 and the tips of the
stops 48 and their codperative relation are
clearly shown in Fig. 6. From Figs.7,3,and 9
the mannerin which the depression of the key
operates the tens mechanism will be clear,
the figures showing the position of the parts
when the seventy-five-cent key has been
struck. The normal position of the parts is
shown in the other figures. (See particularly
Figs. 4, 5, and 6.) The pins 49, upon which
the keys are mounted, extend downward and

are pivoted to short crank-arms 50, which

tarn the key shafts or rods 561. T'he mount-
ing of these various parts will be clear from
the drawings,the transverse partition 52 form-
ing one bearing for each key-shaft 51. Kach
key-shaft 51 carries at its rear end a finger 53,
which forms part of the units mechanism, and
a finger or cam 54, which acts upon the cor-
responding transverse bars55. Thesebarsdo
are ten in number and operate the ten levers
56, which control the tens-stops48. Hach bar
55 is in position to be acted upon by any key
in the corresponding row. Y hen the key 75,
therefore, is struck it acts on the seventh bar

675,304

55 from the bottom and draws it to the left,
throwing the stop 48 into position to engage
and stop the tens-disk 39. The movement of
the bar 55 to the left allows the corresponding

| pivoted stop 57 to fall into the notch 58 at the

end of the bar, holding the bar in its displaced
position, and thereby holding the stop 48 in
position to engage the tens-disk. A vertical

| movable plate or bar 59 hasa series of notches

60, which engage pins Gl in these drops or
stops 57, so as to raise them when restoring
the parts to normal position, and thereby to
allow the bar 535 to return to its normal posi-
tion; but the bar 59, as will presently be
shown, is dropped out of the way of the pins
61 when a key is struck, so that the stops o7
are free to drop, as just described. It will be
seen that these stops #7 lock the respective
tens-mechanism stops 48, and these latter re-
main locked wuntil the ejecting-lever 22 1is
struck and the coins thrown out, as will pres-
ently be described.

The units mechanism.—When a key—as,
for instance, the seventy - five-cent key—is
struck, its shaft 51 is turned, and the finger 53

acts upon a corresponding vertical pivoted
plate 62, turning it to the left, and thereby

moving the stop 63 to the right into position
to engage with one of the screw-stops 64,

which are carried by and turned with the

units-sleeve43. There are ten of these plates
62, mounted in suitable bearings above and
below and preferably provided with springs
65, tending to return them to the normal po-
sition when displaced. Each of these plates
G2 lies in position to be turned by any one of
the ten fingers 53 in one vertical row of fin-
oers 53, corresponding to the ten keys ina ver-
tical column. Therefore when any key is
struck it acts upon the plate 62 which corre-
sponds to the units in the cents-mark upon
the key.- Thus if the key 75 is struck it acts
on the fifth plate 62, turning the stop 65 into
position to engage the fifth serew-stop 64 of
the units mechanism. Accurate regulation
of the action of these stops is obtained by ad-
justing each screw so that the selector-barrel
11 is properly set when the screw strikes
against its stop 63. These ten screw-stops 64
form a spiral series, which may be mounted
in a spiral or skewed support 66, carried on
the sleeve 43. The first of these screw-stops
64 when engaged by the codperative stop 03
checks the turning of the sleeve 43 at the one-
cent position. The second screw-stop 64 co-
operates with the second stop 63 to allow the
sleeve 43 to turn to the two-cent position, and
so on through the series. As soon as the key
is struck the detent 46 releases both the units
and the tens mechanism, so that the units
mechanism turns under theactionofitsspring
47 until arrested by the stop 63 which has
been thrown into position to arrest the mo-
tion. I have already explained that when
a key is depressed it is automatically locked
by the drops or stops 57. The extreme lower

ends of the plates 62 lie in notches in a trans-
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ﬁfty cents down toone cent, capable of mak-
ing change of one dollar to one cent. The
pelfomtlons 1n the selector-barrel 11 are also
arranged in lines parallel with the axis, there
bemg one hundred of these lines or rows, cor-
responding to change from one cent t0 one
dollar. In each of these longitudinal rows
the perforatlons 16 are omltted that corre-
spond te the coins which must be thrown out
to make the right amount of change. The
functions of these perforations 16 will be
clearly understood from Fig. 4. Oppositely
placed to each circumfer entml row of perfo-
rations 16 is a pin 18, mounted on a lever or
arm 19. A spring 20 tends to draw the pin
15 toward the selector-barrel; but the arm 19
is restrained by a movable stop 21, which is
mounted on and moves. with the mam oper-
ating-levers 22, which support the finger
pla,te -or‘bar 23 at the front of :the maehme
The stop 21 is a bar extendmﬂ' all the way
across- the arms 19 in-front of t.he selector-

barrel 11 and mounted at each end in the le-

vers 22, there being two of-these levers. The
rod 21 is hidden in Fig. 1; but the screw by
which it is secured to the levers 22 may be
seen in Figs. 8, 4, and 84t21'. The portion
24 of the lever 19 which engages the stop 21
is of such a form that as soon as the lever 22
18 depressed the spring 20 acts to draw the
pin 1R against the selector-barrel 11. If a
per foratmn 16 is opposite the pin 18, thearm
19 is free to move toward the selector- barrel
11 until the upper end or tip is clear of the
toe 25, and therefore does not engage the toe;

but when the adjustiment of the barrel 11
does not bring a perforation 16 opposite a pin |

18 the pin stukmﬂ' against the face .of-the

barrel prevents the dlsplacement of the arm\\
Therefore when' the downward: move—-r

19.
ment of the operating-lever 22 draws! downy
the arms 26 by means of the links 27 the toe
25 of the bell-crank- 28 (which is- pwoted on.
a rod 29, carried by arms 26) strikes the tip
of the seleetor -arm 19, forcing the upper end™
30 of the bell-crank 28 towald the front of
the machine, and. theréby through/the con-
necting-link 61 actuating-the-.coin- -ejecting
slide or plate 32 and throwmn‘ out the coin

33 from the coin-tube 17. The paths. of

motion-of the pins 30- and.29 I have indicated"
At various other placesin |
the drawmﬂ‘s I hzwe shown the paths of mo-"

by dotted lines.

tion of seveml parts; mdlcdtmw the extreme
position by a small ““x” at the- end of the dot-
ted line. It being new ¢lear that only the
coin-slides 32 Wthh scorrespond to Lhose"“xse-
lector-pins 18 that are not opposite’ a pe1f0-

ration 16 in the selector-drum 11 will be’ac-
tuated to throw out the coins, it is only nec-

essary to arrange the rows of perforationsin

the seleetor 11 to correctly correspond to the
necessmy:coms for each-amount of change.
The ;seleatlon theref(gre is.controlled and de-
termined by the rotar y’ad,] ustment of the se-
lector-barrel or drum 11 to any one of its one
hundled positions.

| §

.sleeve 43.
tens-disk 99 is held a rotation of the units-

G_h

D

T he dufferential gearing.—This being clear,
I will next explain the manner by whmh the
proper movement of adjustment is given to
selector-barrel 11. Its actuatmmﬂ'eat 13 is
mounted to turn upon the fixed shaft 14 in
ball-bearings, as already mentioned. This
gear or dlSl{ 13 13 mounted and turns with
the planetary bevel-gears 34, the axes of which
are radial to the shaft 14 and revolve about
1t, causing the turning of the gear-disk 13.
The bevel gears 34 me%h on elthel side with
the bevel-gears 35 35, mounted and turn-
ing with the sleeves 36 36'. T'hese sleeves
carry on their other ends similar bevel-gears
57, which mesh with the planetary bevel-
gears 53, mounted and turning with the tens
disk or stOp mechanism 39. It the sleeve 306
18 held and 36 is turned, it is clear that the
planetary bevels 34 roll on the bevel-gear 35’

| and cause a rotation of the selector- actuat-

ing gear 13 through exactly one-half the an-
gular movement of the sleeve 36. Similarly,
1f sleeve 36 is held and sleeve 36’ rotated
the gear 13 will be given an angular move-
ment of one-half that of the sleeve 36'. If
both sleaves 36 36’ rotate together, the gear
13 will take one-half the sum of the two move-
ments, and this is true in the algebraic sense
when the sleeves 36 36’ are rotated in op-
posite direction. The sleeve 36 is adjusted
by means of the ‘“ Cash-received?” key’s and
the sleeve 36’ is adjusted by means’ of the
“*Amount-of-purchase” keys, the only differ-
ence being that the connections to the sleeve
36" are so arranged that the motion is re-
versed, so as to be subtractive in its effect in
adjustinw the selector-barrel 11.

The tens-disk 39 carries the gear-wheel 40,
which meshes with and is turned by the gear-
sector4l. This tens-disk 39 carries the pla,ne-
tary bevel-gears 38, which mesh with the
bevel- oear 37 and dlSO with bevel-gear 42,
which 1s secured to and turns with the unlts-
At~will now be seen that if the

sleeve 43 tr a,nsmlts through the gears 38 an
equal rotation, but in an 0pp081te direction,
to the sleeve db If units-sleeve 43 be held
:zmd the tens-disk 39 turned, 1t is clear that
the bevel-gears 38 roll on the gear 42 and dou-

.ble and transmlt the anﬂ*ular motion to the

sleeve 26. Similarly, the tens-disk and the

luhits-sleeve may simultaneously operate and

transmit the sum of their effects to the sleeve
86. Krom the foregoing it is also clear that
a movement of one one-hundredth of a revo-
lation of the sleeve 43 in the direction in-
dicated bythe arrow in IFig. 1 will cause an
equal rotation of the sleeve 36 in the di-
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rection indicated by-the arrow and cause a

movement of one-half as much. or one two-
hundredth of a revolution in the~actuat1nﬂ'-
disk 13 and give one-hundredth of a revo-
lution to the seleetm barrel 11, so that one-
hundredth of a revolution of the sleeve 43 ad-
justs the selector one unit.
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39 in the direction indicated by the arrow
upon it in Fig. 1 will rotate the sleeve 30 to
double that angle or one-tenth of a revolu-
tion. Thiswill turn the gear 13 one-twentieth
and the selector-barrel 11 one-tenth of a revo-
lution. Therefore an adjustment of one-
twentieth of a revolution of the teuns-disk oY
causes an adjustment of ten units at the se-
lector-barrel 11. ~ _
The tens mechantsm.—In IFig. 1 the parts
are shown in their normal position before a
key is struck. The tens-disk 39 through the
oear 40 and sector 41 is acted upon by a spring
44 fixed to the frame at 45 as shown in Fig. 5.
This spring tends to turn the sector 41 and
the gear 40 and disk 39 in the direction indi-
cated by thearrows. A stop40 prevents move-
ment and holds the disk at its zero position.
This same stop 46 also holds the units-sleeve
13 at its zero position against the action of
spring 47. (Sce particularly Figs. 1, 3, 7, S,
and 9. There are also ten separate movable
stops 48 for the tens-disk 39, and these ten
stops are actuated by and correspond to the
ten rows of keys, each stop being actuated by
one of the keys in the corresponding row—
that is to say, keys 1 to 10 operate a stop 45/,
which prevents the tens-disk turning to any
extent, keys 11 to 20 allow it to turn one-
twentieth of a revolution before stopping,
keys 21 to 30 allow it to turn two-twentleths,
keys 31 to 40 allow it to turn three-twentieths,
and so on through the series of stops. When
a key is struck, the stop or detent 46 releases
the tens mechanism, allowing the disk 39 to
turn until stopped by one of the key-operated
stops 48. Thereby the selector-drum will be
acted upon (disregarding the subtractive ef-
fect of the right-hand banlk of keys and con-
nections) by the disk 39 an amount corre-
sponding to the row of the key struck, it mak-
ine no difference which key in the row is
struck. This tens-disk 39 and the tips of the
stops 48 and their codperative relation are
clearly shown in Fig. 6. From Figs.7,3,and ¥
the mannerin which the depression of the key
operates the tens mechanism will be clear,
the figures showing the position of the parts
when the seventy-five-cent key has been
struck. The normal position of the parts is
shownin the other figures. (Seeparticularly
Figs. 4, 5, and 6.) The pins 49, upon which
the keys are mounted, extend downward and
are pivoted to short crank-arms 50, which
tarn the key shafts or rods 51. The mount-
ing of these various parts will be clear from
the drawings,the transverse partition 52 form-
ing one bearing for each key-shaft 51. Kach
key-shaft 51 carries at its rear end a finger 55,
which forms part of the units mechanism, and
a finger or cam 54, which acts upon the cor-
responding transverse bars 55. These barsoo
are ten in number and operate the ten levers
56, which control the tens-stops 43.
55 is in position to be acted upon by any key
in the corresponding row. When the key 75,

therefore, is struck it acts on the seventh bar

- units-sleeve 43,

‘tical column.

Each bar |

675,304

55 from the bottom and draws it to the left,
throwing the stop 48 into position to engage
and stop the tens-disk 39. The movement of
the bar 55 to the left allows the corresponding
pivoted stop 37 to fall into the notch 53 at the
end of the bar, holding the bar in its displaced
position, and thereby holding the stop 43 in
position to engage the tens-disk. A vertical
movable plate or bar 59 hasa series of notches
60, which engage pins 61 in these drops or
stops 57, so as to raise them when restoring
the parts to normal position, and thereby to
allow the bar 55 to return to its normal posi-
tion; but the bar 59, as will presently be
shown, is dropped out of the way of the pins
61 when a key is struck, so that the stops 57
are free to drop, as just described. It will be
seen that these stops 57 lock the respective
tens-mechanism stops 48, and these latter re-
main locked until the ejecting -lever 22 is
struck and the coins thrown out, as will pres-
ently be described.

The units mechanism.—When a key-—as,
for instance, the seventy - five-cent key—Is
struck, its shaft 51is turned, and the finger 53
acts upon a corresponding vertical pivoted
plate 62, turning it to the left, and thereby
moving the stop 63 to the right into position
to engage with one of the screw -stops 04,
which are carried by and turned with the
There are ten of these plates
62, mounted in suitable bearings above and
below and preferably provided with springs
65, tending to return them to the normal po-
sition when displaced. Each of these plates
G2 lies in position to be turned by any one of
the ten fincers 53 in one vertical row of fin-
cers 53, corresponding to the ten keys inaver-
Therefore when any key 18
struck it acts upon the plate 62 which corre-
sponds to the units in the cents-mark upon
the key. Thus if the key 75 18 struck 1t acts

on the fifth plate 62, turning the stop 63 into

position to engage the fifth secrew-stop 64 of
the units mechanism. Accurate regulation
of the action of these stops is obtained by ad-
justing each serew so that the selector-barrel
11 is properly set when the serew strikes
against its stop 63. These ten screw-stops (4
form & spiral series, which may be mounted
in a spiral or skewed support 66, carried on
the sleeve 43. The first of these screw-stops
64 when engaged by the codperative stop 03
checks the turning of the sleeve 43 at the one-
cent position. The second screw-stop 64 co-
operates with the second stop 63 to allow the
sleeve 43 to turn to the two-cent position, and
so on through the series. Assoon as the key
is struck the detent 406 releases both the units
and the tens mechanism, so that the units
mechanism turns under theactionof its spring
47 until arrested by the stop 63 which has
been thrown into position to arrest the mo-
tion. I have already explained that when
a key is depressed it is automatically locked
by the drops or stops 57. The extreme lower

| ends of the plates (2 lie in notches in a trans-
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verse bar. 67, which is pressed by a spring 68
to the right. This spring 68 and the bar 67
therefore aid the springs 65 in restoring the
displaced plate 62 when the operation is com-
pleted. When a key is struck, one plate 62
turns, forcing the bar 67 to the left, and the
vertical plate or bar 59, already mentioned,
which normally rests upon the end of the bar
67, drops under the action of gravity and un-

der the impulse of a lever 70, fulecrumed at |

71 and provided with a spring 72. Thedrop-
ping of the plate 59 and corresponding move-
ment of the lever 70 withdraw the detents 46
of the tens mechanism and the units mechan-
ism, and the dropping of the plate 59 serves
an additional function in that its lower end
interferes with the return movement of the
bar 67 and solocks it in its left-hand position.

Restoration to normal position.—I havenow
described the mechanism by which on strik-
ing a key the units mechanism and the tens
mechanism are released and set, so as to set
the selector-barrel at a position corresponding
tothe keystruck,(if theeffectof the ‘““Amount-
of-purchase” bank of keys and connected
mechanism be disregarded.) As already ex-
plained, these latter keys and mechanism are
similar to the ‘‘Cash-received” keys and
mechanism, save that the rotary effect on the
sleeve 36'is the reverse or subtractive. IThave

-alsodescribed how after the selector-barrel is
- set by the joint action of both banks of keys

' the depression of the

e

nger-bar 235 and levers

. 22 eauses the selector-arms 19 to act on the
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¢jecting apparatus to throw out the proper

amount of change.

I will now describe the means and mechan-
ism by which'the several parts are restored to
the normal position after change has been cal-
culated and thrown out.

Moving with one of the levers 22 is a link

80, provided with two shoulders 81 and 82. |

These shoulders operate and control a spring-
pressed *‘lifter-piece” 84, which-performs a
vertical but irregular movement under the
action of a powerful spring 85. The shoul-
der 32 coacts with the shoulder 86 of this
lifter 84 and the shoulder 81 coacts with the
shoulder37. Thelifter-piece 84 is secured by
the fixed serews 88 89, which extend through
slots 90 and 91 in the'piece. Slot 91 is turned
or offset at its uppér end, so that when the
plece 34 is at its lowest position and the screw
89 is in the offset of the slot 91 it will hold the
piece in its lowest position against the re-
tractive action of the spring 85. This spring
must be sufficiently strong to restore the units
mechanism and tens mechanism to their nor-
mal positions, overcoming friction and the
springs connected with them. When the le-
ver 2218 depressed, the shoulder 82,engaging
the shoulder 86, carries the lifter 84 down to
its lowest positions and throwsthe upper end
of the lifter to the right, so that the off-set in
the slotengages the pin 89 and holds the lifter

at its lowest position. The lifter-piece 84 car-

|

=5

ries the spring-shoulder 93, which is controlled
by the fixed pin 94, so as to be withdrawn to
the right when at its highest position, which
18 1ts position when the keys are being struck.,

« Lhis shoulder 93 engages and raises the con-

nections by which the units and tens mech-
anisms are restored to their normal or zero po-
sitions. In the case of the units mechanism
the connection eonsists of the slide-link 102,
lever 100, and link 101, which turn the units-
sleeve 43. The slide-link 102, which is con-
nected to the lever 100, coacts with the spring-
shoulder 93 of the lifter-piece 84. Fig.9 shows
the parts in position when a key has been
strack and the various mechanisms set and
the lever 22 depressed. The shoulder 93 ap-
pears in position beneath the link 102 ready
to engage the link and force it upward by
means of the spring 85 as soon as the lifter-
piece 34 isreleased from the pin 89. This oc-
curs on the raising of the lower lever to its
highest point, when the shoulder 81 strikes
theshoulder 87 of thelifter-piece 84,and there-
upon the spring 85 and lifter 84 force the link
102 upward,turningthe units mechanism back
to the zero position and enabling the detent
46 to lock the mechanism in that position.
The pin 94 withdraws the spring-shoulder 93
from the line of movement of the link 102
when the highest position of link 102 has been
reached,the partsbeing thenin position shown
in Kig. 3. When, therefore, a key is struck
and the units mechanism set, the link 102 is
free to move downward without engaging the
shoulder 93. In Fig. 9 the link 102 and its
connected parts are shown in position when
the seventy-five-cents key has been struck
and the lever 22 depressed toits lowest posi-
tion. Whenthelever22isreleased and rises,
the selector-arms 19 are drawn back from the
drum by means of the movable stop 21 on the
lever 22 and the inclines 24 on the selector-
arms 19, already described. When the lever
nearly reaches its highest position, the shoul-
der 81 of link 80 strikes shoulder 87 of the
lifter-piece 84, throwing it to the left, thereby
moving the slot 91 to the left till the offset
clears the pin 89 and the spring 85 is free to
act. Thespringthereupon drawsup thelifter-
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piece and the shoulder 93 engages the link

102 and lifts it, as described, restoring the
units mechanism to normal position.

The tens mechanismis provided with aslide-
link 103 similar in form and action to the link
102 and codperating with the spring-shoulder
93 of the lifter-piece 84 in exactly the same
manner. The link 103 moves the lever 104
and by means of the link 105 and crank 106
turns the sector-gear 41, which meshes with
the gear 40 of the tens-disk 39 and restores
the tens-disk to its zero or normal position,
allowing the stop or detent 46 to engage and
hold if. “

I have already explained that stop 46 is
carried by the lever 70 and that the spring
72 tends to turn the lever and withdraw the
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detent 46. -When the lever
to its lowest point, the roller cr projection
110 strikes the forward end of the lever 70
and forces it down against the action of the
spring 72.  This motion of thelever 70 raises
the vertical plate 59 and raises the detent 40
in position to eng

anisms. Thedetent 46 isspring-mounted on
the end of the lever 70, as shown at 111, so
that as soon as the units and tens mechan-
isms are restored to their zero positions, as
just described, the detent 46 springs into
place. |

The upward movement of the vertical plate
59 accomplishes several results: First, 1t
‘aises the drop or stop 57, by which the key
that has been struck islocked inits depressed
position, for the raising of the drop 57 leaves
the horizontal barv or plate 55 free to move to
the right back to its normal position, and
thereby permit the key-shaft 51 to be turned
back to its normal position. The turning of
the key-shaft is accomplished by the return
of the displaced stop 63 and plate G4 of the
units mechanism underthe action of its spring
65 and also under the action of the spring 63
and bar 67, which is free to spring toward
the right to its normal position as soon as the
movement of the lever 70 raises the lower
end of the bar 59 clear of its right-hand end.
Thus the stop 63 and plate 64, the key-shaft
51 and finger 53, the cam or toe 54 and plate
55, and the tens-mechanism stop 48, con-
nected with such plate 55, are all returned to
their normal positions.

IHaving now explained the functions and
operations of the several mechanisms, it will
be clear that on striking a4 key in the bank
of ‘“Cash-received” keys and a key in the
bankof *“Amount-of-purchase” keys the units
and the tens mechanisms for the two sets of
keys will be actuated and will set the selec-
tor-barrel 11. The depression of the finger-
bar 23, connected with levers 22, will cause
the ejection of the proper amount of change,
and the release of the finger-bar 23 and up-
ward movement of the levers 22 will restore
all the parts to their normal positions.

I will now mention, briefly, certain adjust-
ments by which the wear may be taiken up.
It will be seen that all the units and teuns
mechanisms and the mechanism for simulta-
neously transmitting the effects of the units
and tens mechanisms and producing their
resultant effect on the selector- barrel are
mounted on ball-bearings on the single shaft
14. A turnbuckle-sleeve 120 is interposed
on the sleeve 36’ or elsewhere, by which the
length of the sleeve may be lengthened or
shortened at will, thereby simultaneously ad-
justing all the parts on the same shaft 14.
The gears 12 and 13, and, indeed, all the gears,
will preferably be involute-teeth gears. The

tens mechanism will be adjusted by the set-
serews of the tens-disk 39,which come in con-
tact with the stops 485.

The units mechan-

cage the unitsand tens mech-

is depressed | ism will be adjusted by the sct-screws G4,

which come in contact with the stops 03,

Tfor conveniencein understanding thedraw-
ings I have marked various parts of the cas-
ing and stationary supports and pivots of the
mechanism with reference characlers begin-
ning at 200, so that these parts may be identi-
fied in the several views; but it will not bo
necessary to deseribe these in detail.

I have now fully explained the operation
of my invention in one of its preferred em-
bodiments for change-makers. The mechan-
ical embodiment of such aninvention foreach
different requirement is muech too compli-
cated to make it either possible or expedient
to enumerate all the obvious modifications
and substitute elements which may replace
the elements and details which I have shown
without in any way departing from the prin-
ciples of the invention.

In understanding the essentials of my de-
vice it will be seen that the simultaneous or
successive transmission of the units and tens
is based upon the principle that one clement
in a train of differential gears may be actu-
ated by any of the other elements independ-
ently of the rest or by all the others simul-
taneously or successively, so that the result-
ant movement or position represents the al-
oebraic sum of the effects of all the other ele-
ments.

The selector embodies the principle that a
different adjustment of an arbitrarily - de-
signed barrel or other moving body controls

the ejecting mechanism  for the desired.

amount of change. The several ejectors
either operate or are idle according to the
position of the selector mechanism. Attach-
ments for recording or registering the oper-
ation of the different parts of my machine
need not be mechaniecally different from other
well-known registers and recording appara-
tus, and I will not therefore add to the pres-
ent specification any description of the means
by which they are attached to the two banks
of keys for recording the amount of cash re-
ceived and the amount of purchases made or
to the selector-drum, or, broadly, rotary body
11 torecord the amount of change or of money
paid out. The banks of keys, which range
from one cent to one hundred cents, may be
used to range from one dollar to one hundred
dollars, and when two such banks of keys,
operating the selector-drum through differen-
tial gears, are employed the range may be in-
creased to from one cent to one hundred dol-
Jars. In each bank of keys the one hundred
separate keys act in such a manner that the
nnits and the tens of each number are sepa-
rately transmitted to the differential gearing,
so that the number of the key struck is fivst
immechanically analyzed into two components,
and then these components are separately
transmitted and again added together, while
the components from the keys representing
the amount of purchase are subtracted. This
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principle distinguishes my apparatus widely

from purely arbitrary or empirical methods .

of making change by mechanical means.

I claim, and desire to secure by Letters Pat-
ent, the following:

1. In combination in a change-making ap-
paratus, the two banks of keys, the two units
mechanism and the two tens mechanism con-
trolled thereby, the differential gearing and

the coin-selecting mechanism actuated by

sald gearing, and means for restoring the
parts to normal position, substantially as set
forth.

2. In combination, with the main or cen-
tral shaft and the body to be actuated or con-
trolled, the several sets of planetary or dif-
ferential gearing mounted to revolve about
the said shaft and connected together by in-
lermediate rotary parts, key-controlled stops
for said gearing, and means for actuating the
sald gearing against said stops, substantially
as set forth.

3. Incombination with coin-selecting mech-
anism, the units mechanism and tens mech-
anism, a second units mechanism and tens
mechanism, and planetary or differential
gearing connecting all four said units and
tens mechanisms with the said selector mech-
anism, and means for adjusting the said units
and tens mechanisms at will and thereby ad-
justing the said selector mechanism, sub-
stantially as set forth.

4. In combination with coin-ejecting mech-

anism, coin-seleéting mechanism controlling

the said ejecting ‘mechanism, differential or
planetary gearing controlling the said select-
ing mechanism, and means for adjusting the

different elements of said gearing for *‘ cash..

received” and for ““amount of purchase’] re-

5. In combination with coin-selecting mech-
anism and coin-ejecting mechanism, a set of
controlling-keys therefor, and operating con-
nections between said keys and said coin-
selecting mechanism, there being two inde-
pendent connections from each one of said
keys to the said coin-selecting mechanism,
substantially as set forth. |

6. In ejecting mechanism and in combina-
tion with the holder, the ejecting slide or
plate 32, the bell-crank-28, operating said
slide or plate, the pivotal support 29 for the
sald bell-crank, means for giving motion to
the said pivotal support 29, and an adjust-

able controlling arm or stop 19, either clear-

ing the said bell-crank when the bell-crank
1s actuated, or striking and turning the said
bell-crank, as determined by the adjustment
of the said arm or step 19, substantially as
set forth.

7. In combination, a rotary support having

a series of stops 64 mounted thereon, a series

of codperating stops 63 therefor, means for
adjusting the said stops 63 at will, and means
for turning the said rotary.support and stops
64 t1ll arrested by one of the said stops 63,
substantially as set forth. |

=]
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- 8. In combination, a rotary support having
a series of stops 64 mounted thereon, a series
of coOperating stops 63 therefor, a set of keys
arranged in several groups, a set of key-oper-
ated connections for each of said groups, each
of which connections adjusts one of the said
stops 03, and means for turning the said ro-
tary support with its series of stops 64 till ar-
rested by one of the said stops 63, and means
for restoring the several mechanisms to nor-
mal position, substantially as set forth.

9. In combination, a rotary disk or support
39 having a series of stops mounted thereon,
a serles of codperating stops 48 therefor, a set
of keys arranged in several groups, a set of
key - operated connections for each of said
groups, each of which connections adjusts
one of said stops, and means for turning the
sald rotary support with its series of stops till
arrested by one of the said stops, and means
for restoring the said several mechanisms to
normal position, substantially as set forth.
~ 10. In combination with a set of operating-
keys, and with the body to be actuated there-
by, two sets of stops, 63 and 48, actnated by
the said keys, and two sets of spring-actuated
adjusting connections forsaid body controlled
respectively by the said sets of stops 63 and
43, substantially as set forth.

11. In combination, a set of keys, arranged
in lines or rows and in ¢ross rows or columuns,
a set of stops each of which is operated by
any of the keys in the corresponding one of
the said cross rows or columns, a second set
of stops, each of which is operated by any of
the keys in the corresponding one of the said
lines or rows, and adjusting mechanisms con-
trolled by the two said sets of stops, substan-

‘tially as set forth.
spectively, substantially as set forth. S

12. In combination, the set of keys and
key-shafts, each of said key-shafts being pro-
vided with a cam or finger, 54, a series of bars
95 actuated by the said cams or fingers, and
stops 48 connected with said bars, substan-
tially as set forth.

15.. In combination, the set of keys and key-
shafts, each key-shaft being provided with a
cam or finger 54, a series of bars 55 actuated
by the said cams or fingers, stops 48 connected
with said bars, mechanism controlled by the
sald stops, and means for locking the several
bars 55 when displaced and thereby locking
the depressed key, substantially as set forth.

14. In combination, the set of keys, a crank

arm or finger 53 and a cam or finger 54 for
each of the said keys, actuated thereby, mech-

anism controlled by said crank arms or fin-
gers 53, and other mechanism controlled b
sald cams or fingers 54, each one of said keys
controlling both said mechanisms through
sald crank arms or fingers 53 and cams or
ingers 54, substantially as set forth.

15. In combination for ecash - registers,

change-makers and the like, a bank of keys,
two sets of stops corresponding to the units
and tens of the numerals of the keys, and ac-
| tuated by said keys, units mechanism and
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tens mechanism provided with detents 406, 1
means for withdrawing said detents when a
key is struek, actuating conneetions operat- |
ing the said units mechanism and tens mech-
anism against the said stops, and means for |
restoring the parts to normal position, sub-
stantially as set forth.

675,304

Tn testimony of the foregoing I have here-
unto set my hand.

I[TOLLON C. SPAULDING.

\WVWitnesses:
EpwaARrD lI. PIERCE,
WintoN L. CURRIER.
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