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The present invention concerns adding machines and
the like having a multidenominational indexing mecha-
nism and adapted to effect multiplication by repeated ad-
ditions and/or subtractions.

The known multiplication mechanisms provided to this
end may be of two different classes. In a first class of
mechanisms, known as automatic multiplication mecha-
nisms, both a multidigit multiplicand and a multidigit
multiplier are fully set up either in two different key-
boards or in a single keyboard, the multiplication being
effected automatically for all the multiplier digits. Where
a single keyboard is used the multiplier is first set up in
the indexing mechanism of the machine and then stored
in a suitable multiplier storage device, whereas the multi-
plicand is kept stored in the indexing mechanism.

In the second class of multiplication mechanisms,
known as of the semiautomatic type, each multiplier digit
is singularly set up and calculated, a multiplication by a
multidigit multiplier being thus divided into a number
of multiplier digit set-up and calculation operators. Usu-
ally the multiplicand is set up in the indexing mechanism
by means of the main keyboard of the machine, whereas
each multiplier digit is set up in an independent multiplier
setting device settable either by means of an auxiliary ten
key keyboard or by means of a differential manipulative
slide. .

The primary object of the present invention is to pro-
vide in an adding machine or the like an improved multi-
plication mechanism of the semiautomatic type which is
easily operated and wherein both the multiplicand and
the multiplier are set up by means of the main keyboard
of the machine,

Another object of the invention is to provide in such a
machine a multiplication mechanism for a ten key adding
machine wherein the multiplicand and a multiplier digit
are sequentially set up in the conventional pin carriage.

A further object of the invention is to provide in such
a machine a printing device adapted to print a multipli-
cation symbol between the multiplicand and a multiplier
digit.

Another object of the invention is to provide in such a
machine a novel cycle counting device requiring no pawl
to be stepwise returned to home position.

According to the invention, in an adding machine or
the like comprising a cycling mechanism operable
through a variable number of machine cycles, a multi-
denominational indexing mechanism settable according to
a multidigit amount, a plurality of denominational actu-
ators adapted to cooperate with the set denominations of
said indexing mechanism for an amount entering opera-
tion, and back spacing means operable for shifting the
cooperative relations of said plurality of actuators and
said indexing mechanism one denomination toward the
lower denominations of said plurality, we now provide
the combination of a cycle counter cooperating with said
indexing mechanism and settable under the control
thereof according to the digit of the lowest denomination
of said amount, and manipulative means for operating
said back spacing means and for causing said cycle coun-
ter to be thereupon so set, said digit being a multiplier
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digit, the other digits of said amount representing a multi-
plicand.

Further objects, features and advantages of the inven-
tion will become apparent from the following descrip-
tion of a preferred embodiment thereof, taken in con-
junction with the accompanying drawings, wherein:

FIG. 1 is a left-hand longitudinal sectional view of a
ten key listing adding machine embodying the multiplica-
tion mechanism according to the invention;

FIG. 2 is a horizontal sectional view taken on the line
II-II of FIG. 1;

FIG. 3 is a perspective view of a detail of FIG. 1;

FIG. 4 is a second left-hand longitudinal sectional view
of the machine;

FIG. 5 is a third left-hand longitudinal sectional view
of the machine;

FIG. 6 is a frontal sectional view taken on the line
VI—VI of FIG. 1.

With reference to FIGS. 1 and 2, the numeral 7 gen-
erally indicates a multidenominational indexing mecha-
nism such as a pin carriage denominationally settable ac-
cording to a multidigit amount by means of a conven-
tional ten-key keyboard not shown in the drawings. The
numeral 9 indicates a plurality of longitudinal movable
denominational actuators adapted to cooperate with the
set denominations of the pin carriage 7 for an amount
entering operation into a register 13.

During the set up operation of a multidigit amount
which is effected beginning from the highest denomina-
tional digit thereof, the pin carriage 7 is stepwise advanced
leftwards from the home position shown in FIG. 2, in
order to bring the set up stop pins 8 such as that shown
by broken lines in FIG. 1, into a cooperative relationship
with the actuators 9. Said actuators are normally kept
at rest by a conventional reciprocable universal bar 11
against the upward urged of a corresponding plurality of
springs 10. Upon lifting the universal bar 11 each actua-
tor 9 may sense the set stop pin 8 cooperating therewith
and assume an upper position representing the digit of
the torresponding denomination, whereby the amount set
up in the pin carriage 7 may be printed by a plurality of
digit printing members 12 associated with the actuators
9 and entered into the register 13.

Located on the right side of the plurality of actuators 9
and associated digit printing members 12 is the conven-
tional symbol printing member actuator 14 (FIG. 2) as-
sociated with a symbol printing member which is adapted
to print a symbol on the right side of an amount to indi-
cate the type of operation effected in correspondence
therewith.

The invention provides a cycle counter cooperating with
the pin carriage 7 and settable according to the digit of
the lowest denomination of a set amount. More par-
ticularly, said cycle counter comprises a cycle counter
actuator 15 (FIGS. 1 and 2) adapted to cooperate with
the lowest set denomination of the pin carriage 7 and
having a multiplier printing member 112 associated there-
with, said actuator 15 being located on the right side of
the symbol printing member actuator 14. The cycle
counter actuator 15 is mounted for longitudinal move-
ment like the denominational actuators 9. Its lower end
is provided with a roller 16 normally engaging a cam
slot 17 of a first locking member such as a horizontal
slide 18 Jocking the actuator in the position of rest shown
in FIG. 1, against the urge of a spring 19. Said position
of the actuator 15 is lower than the zero position defined
by the universal bar 11 and will be called as a sub-zero
position.

The actuator 15 is further provided with a sensing
finger 20 distanced about one step from the zero stop
pin 8 of the pin carriage 7. The sensing finger 20 is
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located substantially in correspondence with the first
settable denomination of the pin carriage 7, said finger
lying in the vertical plane of the first left hand column
of stop pins 8, 8’, when the pin carriage 7 is in its rest
position of FIG. 2. Since the symbol printing member
actuator 14 is located between the denominational actu-
ators 9 and the cycle counter actuator 15, the sensing
finger 20 is suitably off-set leftwards from the actuator
15 as shown in FIG. 2.

The conventional stop pin zeroizing plate 21 is placed
rear the stop pins & located on the right of the vertical
plane of the sensing finger 20.. At the end of each ma-
chine cycle the plate 21 is moved forwards to reset the
set stop pins 8, 8’ as will best be described hereinafter.

Finally, the cycle counter actuator 15 is provided with
a rear toothed edge 22 adapted to cooperate with a cycle
counting device, such as a pinion 23, comprised in said
cycle counter and settable by said actuator according to
the digit of said lowest denomination. The pinion 23 is
rotatably mounted on a pivot 123 (FIG. 3) secured to
one arm 24 of a bail 25. The arm 24 is provided with
a stop element such as a bent lug 30 located in the vertical
plane of a zero cam element such as a tooth 31 of the
pinion 23 adapted to define the zero or home position of
the pinion 23, the latter being settable from said home
position to a rotated position according to a multiplier
digit. By the urge of a spring 27 a second arm 26 of the
bail 25 cooperates with a first element operable by the
conventional cycling mechanism of the machine, such
as with a cam 28 secured to the main shaft 29 cyclically
driven by said cycling mechanism.

The bail 25 is fulcrumed on a pivot 32 secured to one
arm 33 of a second bail 34 fulcrumed in turn on a sta-
tionary shaft 35. By the urge of the spring 27 a second
arm 36 of the bail 34 cooperates with a second element
such as a second cam 37 secured to the main shaft 29.
Normally the bail 34 causes the pinion 23 to engage a
stationary actuator such as a rack 38, the latter forming
with the actuator 15 a pair of actuators diametrically
opposed with respect to the pinion 23 and adapted to be
alternately engaged thereby.

The tooth 31 of the pinion 23 is adapted to cooperate
with a projection 39 of a lever 40 (FIG. 4) fulcrumed
on a stationary pivot 41, The lever 40 is provided with
a hooked arm 42 adapted to latch a bent lug 43 of a
lever 44 pivoted at 45. The lever 44 is so controlled by
a cam 46 of the main shaft 29 as to be rocked first
counterclockwise and then clockwise twice during each
full revolution of the shaft 29.

Linked to the lever 44 is a pawl 47 suitably guided by
a vertical slot of a bent lug 48 of a lever 49 pivoted at 50.
The pawl 47 is adapted to cooperate with a set of four
pins 51 of one disk 52 secured to a shaft 53. Similarly
secured to the shaft 53 is another disk 54 provided with
a pair of diametrically opposed notches 55 and 56. A lug
87 of the lever 49 is urged by a spring 58 to normally
engage one notch of said pair of notches 55 and 56, in
the position of FIG. 4 the notch 55.

The lever 49 is further provided with another lug 59
adapted to cooperate with a hook 60 of a lever 61 pin-
and-slot connected to a slide 62. A pin 64 provided on a
manipulative means such as a multiplication key 65 is
adapted to cooperate with an inclined notch 63 of the
slide 62. As will be seen hereinafter the key 65 is adapted
to initiate a multiplication operation. A spring 66 is
tensioned between the lever 61 and the slide 62, another
spring 67 urges the slide 62 toward the position of rest
shown in FIG. 4.

The lever 61 is provided with a shoulder 68 cooperat-
ing with a lug 69 of a crank lever 70 adapted to start the
cycling mechanism of the machine. More particularly,
the crank lever 70, upon being rotated counterclockwise,
closes the electric circuit of the motor, not shown in the
drawings, and clutches the cycling mechanism of the ma-
chine to the motor to operate said mechanism through a
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variable number of machine cycles and thus to rotate
the main shaft 29 through a variable number of full
revolutions.

The lever 61 is urged by the spring 66 to normally
contact a lug 71 of a lever 72 also pivoted at 50. The
lever 72 is controlled by a cam 73 secured to the shaft
53 and is formed with a lug 74 adapted to cooperate
with a projection 75 of the slide 62. When rotating the
lever 72 clockwise its shoulder 76 is adapted to disable
the conventional mechanism of the machine after com-
pletion of the operation of the printing members asso-
ciated with the actuators 9, 14 and 15.

Further secured to the shaft 53 is a cam 77 (FIG. 5)
cooperating with a lever 78 pivoted at 79. Upon rocking
the lever 78 clockwise its lug 89 is adapted to set the
conventional repeat mechanism of the machine in order
to prevent the pin carriage 7 from being restored upon
completion of a machine cycle.

Pivoted on the lever 78 is a link 81 urged by a spring
82 to normally contact a stationary arresting member 83.
The link 81 is suitably guided by a vertical slot of a bent
lug 84 of a lever 85 pivoted at 86 and operable by a
pin 87 of a cam 88 secured to the main shaft 29. The
lever 85 is formed with a slot 89 engaged by a spacing
means such as a transverse back space pawl 90 (FIGS.
5 and 6) adapted to cooperate with the teeth 91 of a
spacing rack 92 secured to the pin carriage 7. This back
space pawl 90 is pivoted on an arm 93 of a bail 94
operable by a cam 96 of the main shaft 29 against the
urge of a spring 95. It will be apparent that upon opera-
tion of the cam 96 the back space pawl $0 will shift
the cooperative relationship of the plurality of actuators
9 and the pin carriage 7 one denomination toward the
lower denominations of said plurality by back spacing
the pin carriage 7 one space to the right as seen in
FIGS. 2 and 6.

Secured to the shaft 53 is a further cam 97 (FIG. 1)
controlling a lever 98 pivoted at 99 and linked to a push
rod 189 located in the vertical plane of the first left hand
column of stop pins 8, 8 when the pin carriage 7 is in
its position of rest shown in FIG. 2. Upon rocking the
lever 98 clockwise the push rod 188 sets the juxtaposed
zero stop pin 8’ and a spacing stop pin 101, thus oper-
ating the conventional carriage escapement mechanism,
not shown in the drawings, in order to advance the pin
carriage 7 one space leftwards.

Secured to.the shaft 53 is a last cam 102 controlling
a lever 163 pivoted at 104 and formed with a lug 105.
Upon rocking the lever 163 clockwise the lug 105 will
cause the conventional register engaging and disengaging
mechanism of the machine to mesh the register 13 with
the actuators 9.

The lever 103 is linked to the slide 18 whose rear lug
199 controls a normally ineffective second locking mem-
ber such as 2 lever 106 pivoted at 107. The lever 106
is formed with a bent lug 110 adapted to cooperate with
a shoulder 111 of the actuator 15 and is urged clockwise
by a spring 108.

The multiplication mechanism operates as follows.

By means of the ten-key keyboard first the multipli-
cand is denominationally set up in the pin carriage 7 be-
ginning from the highest denominational digit of said
multiplicand. Thereupon the lowest denominational digit
of a multidigit multiplier is similarly set up in the pin
carriage, whereby said two factors are stored in the pin
carriage as a single multidigit amount whose lowest de-
nomination represents a multiplier digit, while the other
denominations thereof represent a full multiplicand, the
pin carriage having thus accordingly been advanced a
corresponding number of spaces from its rest position
of FIG. 2. ) ‘

Upon depressing the multiplication key 65 (FIG. 4),
the pin 64 shifts the slide 62 forwards (rightwards in
FIG. 4). The lever 61 follows the movement of the
slide 62 and its hook 60 éngages the Iug 59 thus rocking
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the lever 49 counterclockwise and disengaging the lug
57 from the notch 55 of the disk 54. Moreover, the
slotted lug 48 lowers the pawl 47 to enable same to en-
gage the juxtaposed pin 51.

Simultaneously, the shoulder 68 of the lever 61 rocks
the crank lever 70 to start the main shaft 29 for the first
multiplication cycle, whereby its cam 46 rocks the lever
44 counterclockwise. The pawl 47 is now pushed for-
wards, thus engaging the pin 51, whereby the disk 52
and the shaft 53 will be rotated about 90 degrees clock-
wise. The disk 54 now locks the lever 49 in its rocked
position.

Upon being rotated with the shaft 53 the cam 73
enables the lever 72 to be rocked clockwise by a spring
113. The lug 74 of the lever 72 is thus placed behind
the projection 75 whereby the slide 62 is locked in the
shifted position and, consequently the key 65 is locked
in the depressed position.

Upon being rotated with the shaft 53 the cam 77 (FIG.
5) first rocks the lever 78 clockwise. By this movement
the lug 80 of the lever 78 will set the repeat mechanism
to prevent the pin carriage 7 from being restored at the
end of the machine cycle. Moreover, the link 81 upon
being shifted forwards (rightwards in FIG. 5) by the
lever 78 will leave the lower edge of the arresting mem-
ber 83 and be raised by the spring 82 until locked in
the position shown with broken lines, whereby the lever
78 will be prevented from being restored by the spring
82 upon being released by the cam 77 during the latter
portion of its 90 degrees revolution.

Upon being raised the link 81 rocks the lever 85
counterclockwise and raises the back space pawl 90 to
enable same to engage the teeth 91 of the spacing rack
92, which due to the transverse advancement made by
the pin carriage 7 when setting up the multiplicand and
the multiplier digit has been shifted leftwards with respect
to the position of FIG. 6.

The cam 96 (FIG. 5) of the main shaft 29 will now
rock the bail 94 counterclockwise (FIG. 6) to cause the
back space pawl 90 to back space the pin carriage 7 one
space rightwards, whereby the set stop pin 8 of the lowest
denomination set up in the pin carriage will be brought
in the vertical plane of the sensing finger 26 of the cycle
counter actuator 15 before the actuators 9 and 15 start
their upward movement at the beginning of the first
machine cycle. It will thus be apparent that upon de-
pression of the multiplication key 65 the back space
pawl 990 will be operated to restore the cooperative rela-
tionship of the plurality of actuators 9 and the pin car-
riage established after all the denominations of the single
multidigit amount mentionied above but the lowest had
been set up, whereby the multiplicand stored in the pin
carriage 7 will correctly face the actuators 9.

Upon being rotated with the shaft 53 the cam 192
(FIG. 1) releases the lever 103 which is rocked clockw_lse
by a spring 114 urging the slide 18 rearwards. The slide
18 thus releases the roller 16, whereupon the actuator
15 is raised by the spring 19 until arrested by the uni-
versal bail 11 in a so called zero position comparable
with the zero position of the actuators 9 shown in FIG. 1.

Upon being driven by the main shaft 29 substantially
at the beginning of the machine cycle the cam 28 (FIG.
3) rocks the bail 25 clockwise about the pivot 32 thus
causing the pinion 23 to roll along the rack 38 an extent
corresponding to a half-step of the pinion 23, whereby
the pinion 23 is accordingly rotated clockwise:, about the
pivot 123. Thereupon the cam 37 of the main shaft 29
releases the bail 34 which is rocked counterclockwise by
the spring 27, whereby the pinion 23 will be disengaged
from the stationary rack 38 and will mesh with the toothed
edge 22 of the actuator 15. )

The universal bar 11 is now raised by the cycling mech-
anism of the machine, thus enabling the actuators 9 and
15 to be moved upwards until arrested by the set stop
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the corresponding denominations of the pin carriage 7,
whereas the cycle counter actuator 15 will sense the lowest
set denomination thereof now occupying the position of
rest of the first settable denomination of said pin car-
riage. Therefore, the actuator 15 during its upward
movement will set the cycle counting device according
to the digit set in said lowest denomination by corre-
spondingly rotating the pinion 23 counterclockwise from
the home or zero position shown in the drawings to a
rotated position according to the digit sensed by the actua-
tor 15, said digit being the first multiplier digit.

Upon so rotating the pinion 23 its tooth 31 releases
the projection 39 of the lever 40 (FIG. 4) which is thus
rocked clockwise by a spring 116. Since the lever 44
has already been rocked counterclockwise by the cam 46
the hooked arm 42 will latch the lug 43 and the lever
44 in its rocked position, thus preventing the pawl 47
from being restored. Consequently, the lever 44 is pre-
vented from being rocked by the cam 46 the second time
during the first multiplication machine cycle and during
the following machine cycle as long as the pinion 23
stays in a rotated position, thus enabling the cycling
mechanism to be operated through a variable number
of machine cycles, said number resulting equal to the
multiplier digit, as will be seen hereinafter.

When the universal bar 11 reaches its upper position
the printing mechanism will cause the printing members
associated with the actuators 9, 14 and 15 to print in a
single line the multiplicand, a multiplier symbol like “x”
and the lowest denominational digit of the multiplier.
Thereupon the printing mechanism will be now disabled
by the shoulder 76 of the lever 72, whereby in the fol-
lowing machine cycles effected for said multiplier digit
the multiplicand will be prevented from being repeatedly
printed.

The cam 37 now rocks the bail 34 clockwise and dis-
engages the pinion 23 from the actuator 15. Since the
lug 105 of the lever 103 previously rocked clockwise as
above will condition the register engaging mechanism to
mesh the register 13 with the actuators 9, upon restora-
tion of the universal bar 11 and thus of the actuators 9
and 15 to their lower position the actuators 9 will enter
the multiplicand into the register 13.

It should be noted, however, that if the multiplier digit
sensed by the actuator 15 is a zero digit the roller 16
does not leave the slot 17, whereby the slide 18 may be
shifted leftwards but partially. The lever 103 is thus
rocked but partially, whereby the lug 105 is incapable
of conditioning the register 13 to be meshed with the
actuators 9, whereby the machine cycle will be a non-
add cycle.

Assuming now the actuator 15 has sensed a non-zero
multiplier digit, upon restoring the actuator to its zero
position the roller 16 will engage the upper edge 115
of the slide 18 which has been fully shifted leftwards.
The slide 18 is thus lowered and the lug 109 will release
the locking lever 106, thus enabling same to be rocked
clockwise by the spring 108 to engage the shoulder 111
of the actuator 15 by means of the lug 110. Therefore,
the actuator 15 will now remain locked in its zero posi-
tion through the following machine cycles effected for
the sensed multiplier digit, as will be seen hereinafter.

In the final portion of the first multiplication machine
cycle the cam 96 (FIG. 5) of the main shaft 29 will
further rock the bail 95 counterclockwise (FIG. 6). The
back space pawl 90 will now shift the pin carriage 7 such
an additional extent rightwards as to bring the stop pin
8 first sensed by the actuator 15 in front of the zeroizing
plate 21 (FIG. 2) to be thereupon reset thereby, thus
zeroizing the set multiplier digit. Thereupon the pin 87
of the cam 88 will rock the lever 85 clockwise, thus low-
ering the back space paw! 90 in order to release the pin
carriage 7 which is restored by the conventional carriage
spring to the position assumed before being shifted said

pins 8, The denomingtional actuators 9 will thus sense 7y additional extent. The link 81 in furn is restored to the
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position shown in FIG. 5, whereby in the following
multiplication machine cycles the back spacing pawl re-
mains disabled.

It has been disclosed above how the cycle counting
pinion 23 is set to a counterclockwise rotated position
according to the sensed multiplier digit. The stepwise
return movement to zero will be now described first as-
suming the actuator 15 is held stationary, as in the case
of the multiplication cycles, the actuator 15 having been
locked by the lug 110.

As mentioned above, at the beginning of each ma-
chine cycle the cam 28 of the main shaft 29 will rock
the bail 25 clockwise about the pivot 32, thus causing the
pinion 23 to clockwise roll along the rack 38 an extent
corresponding to a half-step of the pinion 23. Thereupon
the cam 37 enables the bail 34 to rock counterclockwise,
whereby the pinjon 23 will be disengaged from the rack
38 and will mesh with the actuator 15 during the upward
movement of the universal bar 11.

During said upward movement the cam 28 enables the
bail 25 to be restored by the spring 27, the pinion 23
thus clockwise rolling along the toothed edge 22 through
another half-step. Finally, before the downward return
movement of the universal bar 11 the cam 37 disengages
the pinion 23 from the actuator 15 and reengages same
with the rack 38. It will thus be apparent that the com-
bined action of the cams 28 and 37 causes the pivot 123
of the pinion 23 to be first shifted downwards, then right-
wards, then upwards and, finally leftwards. Therefore,
the pinion 23 will be moved through a closed, substan-
tially rectangular path to be alternately engaged with the
two actuators 38 and 22 and to be enabled to clockwise
roll along either actuator an extent corresponding to a
half-step of the pinion, whereby the pinion 23 will be
cyclically restored step by step.

It may be understood that in the first multiplication
cycle, since the pinion 23 is simultaneously rotated
counterclockwise during the differential upward move-
ment of the actuator 15 and restored clockwise one step
due to its above described rolling movement, the pinion
23 will finally effect a rotation corresponding to the dif-
ference between said differential movement and said one
step restoration, whereby said first cycle will automati-
cally be counted by the pinion itself.

In the last multiplication cycle cffected for the sensed
multiplier digit the pinion 23 is restored to its home or
zero position shown in the drawings. The tooth 31 now
engages the projection 39 to rock the lever 40 counter-
clockwise, thus releasing the lug 43 and enabling the lever
44 to immediately contact the cam 46. At the end of
said last cycle the cam 46 will rock the lever 44 counter-
clockwise, causing the pawl 47 to engage the next juxta-
posed pin 5% and to rotate the disk 52 through a further
extent of 90 degrees. The shaft 53 is thus rotated through
180 degrees for each multiplier digit, whereby all its
cams are formed with two identical cam surfaces which
will operate the corresponding cam followers twice dur-
ing each revolution of the shaft 53.

Upon the second rotation of the shaft 53 through 90
degrees, the cam 97 (FIG. 1) will rotate the lever 28
clockwise, thus causing the push rod 160 to set up a
zero stop pin & and a spacing stop pin 101 in the car-
riage denomination previously representing the first multi-
plier digit, and to operate the carriage escapement mecha-
nism, whereby the multiplicand stored in the pin car-
riage 7 is shifted one denomination towards the higher
orders and the pin carriage 7 is ready for having the next
lowest denominational multipler digit set up therein.

The cam 162 in turn through the lever 103 will re-
store the slide 18, whose cam slot 17 will engage the
roller 16 and lower the actuator 15 from its zero to its
sub-zero position, whereas the lug 109 will disable the
locking lever 196.

The cam 73 (FIG. 4) rocks the lever 72 counterclock-
wise, ‘thus -enabling the lug 71 to rock the lever 61 clock-
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wise in order to release both the lug 59 of the lever 49
and the lug 69 of the crank lever 70 even if the key 65
is kept depressed after the end of the last multiplication
cycle, whereby all the mechanism may now be restored
and cycling mechanism is stopped.

The next lowest denominational multiplier digit may
now be set up on the pin carriage 7 and by depressing
in turn the key 65 a similar sequence of machine cycles
is started, whereby the multiplicand initially set up may
be multiplied by a multidigit multiplier. It is under-
stood that the multiplication operation itself is not con-
cerned by the present invention and that the product of
the multiplication may be printed as usual in a total
taking cycle clearing the register.

The described mechanism may also be operated by
a second key 117 adapted to shift the slide 62 like the
key 65 and further adapted to condition the register 13
to subtractively engage the denominational actuators 9
in order to effect a negative multiplication.

When the machine is operated for operations other
than multiplication, the pawl 47 is not conditioned to
rotate the shaft 53. Consequently, the pin carriage 7
is mot back spaced after having set up an amount there-
in and the differential actuators $ will sense the whole
amount so set. Furthermore, the cycle counter actuator
15 remains Jocked by the cam slot 17 in its sub-zero
position of FIG. 1. Since the pinion 23 is in its home
position its step by step clockwise rotation is prevented
by the lug 30 of the bail 25 arresting the tooth 31. More
particularly, first the clockwise rolling movement along
the rack 38 is effected as usual. When thereupon the
pinion engages the actuator 15 the upward movement
along same is prevented by the lug 30, whereby upon
reengaging the rack 38 the pinion 23 will counterclock-
wise toll upwards along the rack 38 instead of clock-
wise rolling upwards along the actuator 15, whereby the
final position of the pinion 23 will remain unchanged.

It will be understood that many changes and improve-
ments in the form and details of the mechanism illus-
trated and in its operation may be made by those skilled
in the art without departing from the spirit of the in-
vention. For example, instead of a multiplication key
to be depressed after having set up each denominational
digit of the multiplier, means may be provided to be
operated upon having set up the multiplicand for con-
ditioning all the numerical keys of the keyboard to di-
rectly start the multiplication mechanism, for example
by enabling the usual key conditioned escapement oper-
ating universal member to shift the slide 62 forwards.

Furthermore a device may be provided to prevent the
multiplicand from being printed on the paper together
with the multiplier denominational digits following the
lowest denominational digit. At last, a device may be
provided to prevent more than one multiplier digit at
a time from being set up in the pin carriage.

What we claim is:

1. Tn an adding machine comprising a cycling mech-
anism operable through a variable number of machine
cycles, a multidenominational indexing mechanism set-
table according to a multidigit amount, a plurality of
denominational actuators adapted to cooperate with the
set denominations of said indexing mechanism for an
amount entering operation, and back spacing means oper-
able for shifting the cooperative relationship of said
plurality of actuators and said indexing mechanism one
denomination toward the lower denominations of said plu-
rality, the combination of a cycle counter cooperating
with said indexing mechanism and settable under the
control thereof according to the lowest denominational
digit of said amount, and means for operating said back
spacing means and for causing said cycle counter to be
thereupon so set, said digit being a multiplier digit, the
other digits of said amount representing a multiplicand.

2. In an adding machine comprising a cycling. mech-
anism operable through a variable number of machine
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cycles, a multidenominational indexing mechanism de-
nominationally settable according to a multidigit amount
beginning from the highest denominational digit of said
amount, a plurality of denominational actuators adapted
to cooperate with the set denominations of said index-
ing mechanism for an amount entering operation, and
back spacing means operable for shifting the cooperative
relationship of said plurality of actuators and said index-
ing mechanism one denomination toward the lower de-
nominations of said plurality, the combination of a cycle
counter cooperating with said indexing mechanism and
settable under the control thereof according to the digit
of the lowest denomination of said amount, and manipu-
lative means for operating said back spacing means to
restore the cooperative relationship established after all
the denominations of said amount but the lowest had
been set up and for causing said cycle counter to be
thereupon so set, said lowest denomination representing
a multiplier digit, the other denominations of said amount
representing a multiplicand.

3. In an adding machine comprising a cycling mech-
anism operable through a variable number of machine
cycles, a multidenominational indexing mechanism set-
table to represent a multidigit amount, a plurality of
denominational actuators adapted to semse the set de-
nominations of said indexing mechanism for an amount
entering operation, and back spacing means operable for
shifting the sensing relationship of said plurality of actu-
ators and said indexing mechanism one denomination
toward the lower denominations of said plurality, the
combination of a cycle counter settable according to a
digit sensed in the lowest set denomination of said index-
ing mechanism, and manipulative means for operating
said back spacing means and for causing said cycle
counter to thereupon sense said lowest denomination, the
lowest set denomination of said indexing mechanism
representing a multiplier digit, the higher set denomina-
tions representing a multiplicand.

4. In an adding machine comprising a cycling mech-
anism operable through a variable number of machine
cycles, a multidenominational indexing mechanism set-
table according to a multidigit amount, a plurality of
denominational actuators adapted to cooperate with the
set denominations of said indexing mechanism for an
amount entering operation, and back spacing means oper-
able for shifting the cooperative relationship of said plu-

rality of actuators and said indexing mechanism one
" denomination toward the lower denominations of said
plurality, the combination of a cycle counter actuator
adapted to cooperate with the lowest set demomination
of said indexing mechanism, a cycle counting device
settable by said cycle counter actuator according to the
digit set in said lowest denomination, and manipulative
means for operating said back spacing means and there-
upon causing said actuator to so set said counting device,
said digit being a multiplier digit, the other digits of
said amount representing a multiplicand,

5. In an adding machine comprising a cycling mech-
anism operable through a variable number of machine
cycles, a traveling multidenominational indexing mech-
anism denominationally settable according to a multidigit
amount, and a plurality of denominational actuators
adapted to sense the set denominations of said indexing
mechanism for an amount entering operation during a
machine cycle, the combination of a back spacing mech-
anism conditionable to be operated by said cycling mech-
anism for shifting said indexing mechanism one step
backwards substantially at the beginning of a machine
cycle, a cycle counter actuator mounted substantially in
correspondence with the first settable denomination of
said indexing mechanism and operable to be set accord-
ing to the digit sensed therein, means for initiating a
multiplication operation, said means comprising means
for starting said cycling mechanism for a multicycle opera-
tion, means for conditioning said back spacing mech-
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anism for eperation and for operating said cycle counter
actuator in the first cycle of said multicycle operation,
said digit being a multiplier digit, the other digits of said
amount representing a multidenominational multiplicand,
and means controlled in the last cycle of said multicycle
operation for setting a zero digit in said indexing mech-
anism and returning said indexing mechanisms to the
original position assumed before operation of said back
spacing mechanism.

6. In an adding machine comprising a cycling mech-
anism operable through a variable number of machine
cycles, a multidenominational indexing mechanism set-
table according to a multidigit amount, a plurality of
denominational actuators adapted to cooperate with the
set denominations of said indexing mechanism for an
amount entering operation, back spacing means operable
for shifting the cooperative relationship of said plurality
of actuators and said indexing mechanism one denomina-
tion toward the lower denominations of said plurality,
a plurality of digit printing members associated with
said denominational actuators, and a symbol printing
member mounted on the right side of said plurality of
printing members, the combination of a cycle counter
actuator settable according to the lowest denominational
digit of said amount, means for operating said back spac-
ing means and for causing said actuator to be thereupon
so set, said digit being a muitiplier digit, the other digits
of said amount being a multiplicand, a multiplier digit
printing member associated with said cycle counter actu
ator and mounted on the right side of said symbol print-
ing member, and means for operating all said printing
members so as to print a multiplication symbol between
the multiplicand digits and the multiplier digit.

7. In an adding machine having a cycling mechanism
operable through a variable number of machine cycles,
a cycle counting pinion settable from a home position to
a rotated position according to a multiplier digit, means
operable by said cycling mechanism for cyclically mov-
ing said pinion bodily through a closed path, a pair of
stationary actuators diametrically opposed with respect
to said pinion and adapted to be alternately engaged
thereby during said movement to step by step restore said
pinion to said home position one unit for each cycle.

8. In an adding machine having a cycling mechanism
operable through a variable number of machine cycles,
a cycle counting pinion settable from a home position
to a rotated position according to a multiplier digit, a
pair of stationary actuators diametrically opposed with
respect to said pinion, a first element operable by said
cycling mechanism for causing said pinion to alternately
engage said actuators, and a second element operable by
said cycling mechanism for causing said pinion when
engaging either actuator to roll along same an extent
corresponding to a half-step of said pinion, whereby said
pinion is cyclically stepwise restored to said home posi-
tion.

9. In adding machine having a cycling mechanism
operable through a variable number of machine cycles,
a cycle counting pinion settable from a home position to
a rotated position according to a multiplier digit, a cycle
counter actuator differentially reciprocable for setting
said pinion substantially at the beginning of a multipli-
cation operation, a locking member for locking said actu-
ator after said differential reciprocation, a stationary
actuator diametrically opposed to said cycle counter
actuator with respect to said pinion, a first cam element
operable by said cycling mechanism for causing said
pinion to alternately engage said actuators, and a second
cam element operable by said cycling mechanism for
causing said pinion when engaging either actuator to roll
along same an extent corresponding to a half-step of said
pinion, whereby said pinion is cyclically stepwise restored
to said home position.

10. In an adding machine having a cycling mechanism
operable through a variable number of machine cycles,
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a cycle counting pinion settable from a zero position to
a rotated position according to a multiplier digit, a cycle
counter actuator differentially movable for setting said
pinion, a first element operable by said cycling mech-
anism for causing said pinion to engage said actuator
during said differential movement, and a second element
operable by said cycling mechanism for causing said
pinion during said engagement to roll along said actuator
in such a direction as to be restored one step to said zero
position, whereby said pinion will effect a rotation cor-
responding to the difference between said differential
movement and said one step restoration.

11. In an adding machine having a cycling mechanism
operable through a variable number of machine cycles,
a cycle counting pinion settable in a predetermined posi-
tion from a zero position to a rotated position according
to a multiplier digit, a zero cam element on said pinion,
a pivot for said pinion, a pair of opposed stationary
members, means resiliently operable by said cycling
mechanism for normally moving said pivot according to
a closed path, said pivot when so moved causing said
pinion to alternately engage said members and when en-
gaging either member to roll along same an extent cor-
responding to a half-step of said pinion to be cyclically
stepwise restored to said zero position in a direction op-
posed to said predetermined direction, and a stop element
bodily movable with said pivot for arresting said zero
cam element when said pinion is in zero position to pre-
vent said pinion from being rotated in said opposed di-
rection.
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12. In an adding machine having a cycling mechanism
operable through a variable number of machine cycles,
a cycle counting device settable from a zero position to
a set position according to a multiplier digit, a cycle
counter actuator removable from a position of rest for
setting said device and adapted to be returned thereto,
a locking member for normally locking said actuator in
said position of rest, said locking member being shiftable
in one direction for releasing said actuator to enable
same to set said device, an element on said actuator
adapted to shift said locking member in a second direction
upon being returned to said position of rest, 2 normally
ineffective second locking member for said actuator, and
means controlled by said first locking member upon being
shifted in said second direction for enabling said second
locking member to lock said actuator substantially in
said position of rest.

13. In an adding machine as defined in claim 12, means
for returning said counting device to its zero position,
and means conditioned by said counting device when
returned to zero position for enabling said first locking
member to relock said actuator and for enabling said
controlled means to disable said second locking member.
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