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This invention relates in general to-calculating
machines, and more particularly to normally
key-responsive calculating machines having uni-
directional accumulator actuating mechanism.

Briefly, the principal object of the instant
invention is to facilitate the performance of all
types of calculations with such machines, and
particularly the repeat forms of calculation, such
ags division and multiplication.

With prior machines-of this type, such as that
shown in United States Letters Patent No.
2,063,362, issued December 15, 1936, and gener-
ally in substantially all machines having actuat-
ing mechanism adapted to drive the register or
accumulator mechanism in one direction ounly,
subtraction is performed by a process of comple-
mental addition, the digit keys being provided
with suitable indicia designating both their true
values and the nine’s complements thereof, and
selectively operable carry cut-cub mechanisio be-
ing dncluded, as is well understocd in the art, to
enable such operations. Multiplication is accom-~
plished with such machines by repeated depres-
sions of digit keys representing the muitiplicand,
with the necessary lateral shifting of such opera~-
tion to the denominational orders dictated by the
multiplier, and the performance of division re-
quires generaliy similar operations, using the
complemental digit indicia, and governed by
somewhat more complicated rules of procedure.

The performance of subiraction with such ma-
chines has been simplified by the mechanism
disclosed in my prior United States Letters Pat-
ent No. 2,410,823, issued November 12, 1546,
wherein the complemental marking of the digit
keys is dispensed with, and the operator may
proceed in a manner similar to that employed in

“longhand subtraction and with machines having
reversible actustor mechanism. This is accom-
piished in the machine of Patent No. 2,410,823
by the provision of normally inoperative comple-
menial stop bars, subtraction control means in-
cluding a “minus” key setiable to render the
complemental stop bars operative and to render
the nermally key-responsive actuating mecha-
nism key-set, and another control means manu-
ally operable by debression of an “equals key,”
after the depression of those digit keys repre-
senting a subitrabend, to cause actuation of the
machine to enter the true complement of such
subtrahend in the acecumulator, including the
automatic entry of “9’s” in all denominational
orders in which no digit keys were depressed and
of “10” in the units order if no digit key was
depressed . therein., Since depression of this
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“equals” key also causes automatic return of the
subtraction control means and the “minus” key
to normal inoperative position, to condition the
machine for additive actuations, the perform-
ance of problems in division is not facilitated
with the machine of Patent No. 2,410,823.
Simplified means for performing division
therefore were incorporated in such a calculating
machine, in addition to the subtraction mecha-
nism of Patent MNo. 2,410,823, as fully illustrated
and disclosed in my prior United States Letlters
Patent No. 2,492,703, issued December 27, 1948,
and No. 2,430,575, issued November 11, 1947.
These latter machines include division mecha-
nism. settable to cause the entry of the true com~
plement of g divisor into the accumulator, upon
depression of the digit keys representing the
actusl figures of the same, as well as a resultant
automatic entry of “9’s” ‘in all denominational
orders where no keys were depressed to.the right
cnly of the leftmost or highest order of the di-
visor, except in the units order, in which “10”
is added if no digit key was depressed therein.
However, they reguire repeated manual depres-
sions of those digit keys representing the divisor,
inciuding the lateral or trans-dencminational
shifting by the machine operator of the particu-

“lar “finger-holding” corresponding to such di-

visor, as determined by the specific problem
heing periormed. Similar repeated  depressions
of a plurality of digit keys representing a mul-
tiplicand, in accordance with the digital values
of a multiplier, including lateral or trans-
dencminational shifting of the particular finger-
holding arrangement dictated by the specific
multiplicand, likewise are required in perform-
ing multipiication problems in all of the prior
machines hereinbefore enuimerated.

In my prior United States Letters Patent No.
2,430,674, issued November 11, 1847, I have pro-
vided means to facilitate the performance of re-
peat types of calculations, namely, raultiplication
ang division, in key-responsive machines, which
comprises manually settable mechanism for
conditioning the machine for key-set crank op-
eration, whereby those digit keys which are de-
pressed to represent a multiplicand or divisor are
retained in partially depressed position for sub-
sequent complete depression, for the desired
number of times, in response to actuation of an
operating crank. In this prior machine of Patent
Mo. 2,430,574, manual control ‘members also are
provided which are seleciively operable to effect
lateral shifting of the divisor or multiplicand
“key-setting” from one .denominational position
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on the keyboard to a dencminationally adjacent
position thereon in either direction, depending
upon whether division or multiplication is being
performed. However, since the machine of Pat-
ent No. 2,430,574 has no complemental stop bar
or digital control mechanism, it requires division
to be performed in similar manner to its per-
formance with the older mechanism of Patent
No. 2,063,962, dispensing only with the previously
required “finger-holding” of the divisor comple-
ment.

A prineipal object of the instant invention is
to provide & calculating machine of the normally
zey-responsive type, having unidirectional actu-
ating mechanism, in which the performance of
repeat types of calculations is greatly facilitated,
and this is accomplished by employing some of
the mechanism of the prior machines referred to
hereinbefore and by adding other novel mecha-
nisms which both make possible the use of such
old mechanisms and further simplify the work
of the operator. More specifically, the perform-
ance of problems of addition and subtraction is
accoemplished in the same manner as in my prior
Patent No. 2,410,823, but the performance of
problems in multiplication and division has been
greatly simplified in comparison with the meth-
ods required to be used in any of the machines
of the cited patents. With the machine of the
instant invention, multiplication is performed
simply by conditioning the machine for such
operation by depressing a suitable multiplication
control key, entering the multiplicand on the key-
board, and repeatedly adding fthe multiplicand
into the accumulator in response to repeated de-
pressions of an operations control key and of a
single shifter key for shifting the multiplicand
keyboard setting to different denominational po-
sitions, both as dictated by the value of the multi-
plier. Problems in division similarly may be per-
formed by use of a division control key, instead
of the muliiplication control key, and the sams
operations control key and shifter key.

Anocther important object of the invention is

to eliminate the possibility of misoperation of an 4.

optionally key-responsive or key-set calculating
machine by providing normally inoperative or-
dinal slide bars that are moved to operative posi-
tion, in response to the setting of the machine
for key-set operation, to positively block and
iimit the degree of movement which subseguently
may ke imparted to any digit key to an extent
insufficient to effect key-responsive actuation of
the machine thereby.

In my pricr Patent No. 2,410,823, no such key-
blocking means is employed when the machine
is set for key-set actuation, the digit keys then
being permitted their normal full extent of de-
pressive movement. The function of preventing
resultant digital actuation of the accumulator in
that prior machine is performed by rotation of a
transverse shaft by the “minus” key, which shaft
carries a locking arm in each denominational
order thus engaged with the actuator hook in
that order that otherwise would be engaged with
the constanély rotating toothed wheel of the
sctuator mechanism, upon digit key depression,
s0 as to prevent such hook and wheel engage-
ment when a digit key is depressed. The ma-
chine of my prior Patent No. 2,430,574 is always
key-responsive in operation. Even though de-
pressed digit keys are latched in partially de-
pressed or key-set position for multiple types of
calculation in the latter machine, subseguent op-
eration of the actuating mechanism is effected
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by complete depression of such keys, which is
accomplished by rotating the operations crank.
In my other cited prior Patents No. 2,430,575 and
No. 2,492.703, the key-latching mechanism of INo.
2,410,823 is employed for subtraction calcula-
tions, and the machines are key-responsive in
operation when performing problems in division.

In the instant machine, however, the above-
mentioned normally inoperative ordinal slide
bars are moved to operative position by depres
sion of a multiple operations control key (either
the “division” or the “multiplication” key), and
then positively limit depressive movement of any
digit key to an extent less than that required to
effect operation of the actuating mechanism. At
the same time, normally inoperative key-latching
means are rendered operative to retain depresse
digit keys in key-set position to determine the
digital extent of subsequent operations of the
actuating mechanism. The latter operations sie
effected by a manually depressible cperations key.

Another object of this invention is to positively
prevent operation of the actuating mechanism
in such a machine, when the same is conditicned
for key-set operation, in response to excessively
sharp or hard depression of the digit keys. De-
spite the positive limiting of the permissible ex-
tent of movement of the digit keys by the ordinal
slide bars, as enumerated above, which prevents
key-responsive actuation in normal operation of
the keys when the machine is conditioned for
key-set operations, the nature of the mechanism
of this type of machine is such that the appli-
cation of an excessively sharp depressive force
to a digit key can impart sufficient momentum
to its associated parallel motion mechanism, or
accumuiator actuation initiating member, as to
effect operation of the accumulator actuating
mechanism. Consequently, this object of the in-
vention is attained by providing a normally in-
operative member in each denominational order,
all of which are moved to operative position in
response to depression ¢f a multiple operations
control key for conditioning the machine for re-
peat forms of calculations, whereby such mem-
bers are disposed in movement-blocking relation-
ship relative to their associated accumulator actu-
ation-initiating members or parallel motion
mechanism,

A further object of the invention is the pro-
vision of means for rendering these movemens-
blocking members ineffective in response to sub-
sequent actuation of the operations control key,
in order to permit proper operation of the ac-
cumulator actuating mechanism in response to
depression of the operations control key.

Another object of this invention is the pro-
vision of such a calculating machine in whic
multiple or repeated accumulator actuations may
be effected to perform both division and muitipli-
cation problems, after the specific multiplicand
or dividend and divisor have heen sef up in the
machine, by use only of a depressikle operaticns
control key and, when required, lateral or trans-
ordinal shifting of the keyboard setiing repre-
senting the divisor or the multiplicand hy de-
pression of a shifter key, and in which thesa
same two keys are used in both of these types of
multiple caleculations. The resulting simplifica-
tion of the performance of both positive ang neg-
ative repeat forms of calculations in a machine
having a uni-directional actuator is accompiished
to a large exfent by having each depression of
such operations control key effect operation of
the power trip bars in all denominational orders,
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‘while rendering such-gperation :of the power trip
bars :ineffective to-actuate the accumulator qur-
ing the ‘performance -of ‘multiplication problems
only, -except in those denominational ovders :in
which a digit key has been depressed and latched
in key-set position.

Thus a further object -of the invention s -the
provision, -in & calculating ‘machine -having a
yieldable clutch interposed between.a:power actu-
ated member .and a movement contrelling mem-
ber or step bar and accumulator-actuator in each
denominational order, the:digital extent-of move-
ment of the stop bar being determined by the
digit keys,.of means actuated by depression of a
multiplication control key for loeking all of 'the
‘movement controlling members or .ordinal -stop
bars against movement, such locking -means
thereafter -being released in any -denominational
order in which a-digit key .is-depressed. More
-specifically, these stop ber locking means-are con-
nected to -the cordinal slide bars which limit de-~
pressive movements of the .digit keys, and are
.engaged ‘with their associated -stop -bars -upon
movement of the ordinal slide bars in one direc-
tion ‘to cperative pesition by the multiplication
control key, and .disengaged from the stop bars
upon movement of the-ordinal slide bars in the
opposite direction in lesser degree by subsequent
depression of an associated digit key. And, while
-depression-of the division.eontrol key also moves
the ordinal slide bars to-an intermediate position,
such movement$ thereof is-less than that effectad
by the multiplication contrel key.and insufficient
to cause engagement of this locking means with

the stop bars or movement controlling members. -

A further object of the -instant invention,
therefore, is the provision in such a calculating
machine of normally inoperative ordinal slide
bars that are moved in ene-direction to-an inter-
‘mediate -operative -position by depression of a
division: control key to positively limit subsequent
depressive movements of the digit keys, and that
are moved in -the -same direction to a further
extent to a second .or full operative position by

depression of & multiplication control key, where- .

in subsequent depression .of the .digit keys will
move -their associated ordinal -slide bars in the
opposite direction to such intermediate operative
position.

Another object-of this invention is to insure :

proper registration of the quotient in the accumu-
lztor in such a -caleulating machine when .divi-
sion problems are being performed. With the
instant mechanism, .as-so far described herein,
each subtraction of a divisor-during.a division cal-
culation is .accomplished by the -depression of
the operations control key -and -comprises the
addition to the dividend registration 'in the ac-
cumulator of the nine’s-complement.of -each digit
of the divisor, as set in the keyboard, and the
ten’s complement of the lowest or unifary digit
of such divisor, -together with the entry of “9’s”
in all genominational orders of the machine high-
et than that in-which the highest denominational
digit of the divisor .is located in such keybaord
setting and in thoserorders in which no digit keys
are depressed corresponding to zeros in the.di-
vigsor. This is accomplished by automatically en-
tering “9’s” in all denominational:orders of :the

machine, except those in which :digit keys -are 7

set representing digital values of the divisor, and
except in the units order of the machine in which
“10” is added or the ten’s complement of the
corresponding wvalue of :any digit. key which .may
be depressed in the .units -order.

The result .77
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:of :such -operation ‘would -be -the :accumulation in
the overflow order .of the .accumulator of the
total number-of times that the operations control
key is -depressed to effect .a division calculation.
Consequently, in order to register:a proper quo-
‘tient in the -accumulator, ‘i .is necessary to pre-
wvent such automatic entry of “9” in the highest
denominational -order of the machine following
the first depression of the shifter key, and in
each successively lower denominational order fol-~
lowing each subsequent successive depression of
the shifter key. This object of the .invention
therefore is attained by providing mechanism
which is:moved to operative position upon depres-

'sion of ‘the division key and which causes -each

subsequent depression of the shifter key to effect
depression of ‘the “nine” digit key in the highest
denominational order of the machine.

Another object of ‘the invention, which is at-
tained with this :same mechanism, is to cause
‘the ‘quotient always to be registered in the left-
most portion or highest denominationdl orders
of the accumulator, with its highest ordinal digit
in -the overflow order, regardless of the particular
-ordinal ‘location of the dividend -in the accumu-
lator. Accurate.andrapid reading of the quotient
by the machine operator is thus facilitated, and
maximum ordinal separation -of the remainder
‘therefrom may-best-be obtained to further insure
the greatest possible accuracy in such reading of
the quotient and the remainder, both during, and
upon completion of, any division calculation.

A further object is to -improve the keyboard
setting shifting mechanism in such a machine so
as to reduce the resistance-offered thereby to the
depression of the shifter key by the machine
operator.

Another object of the invention is to insure
proper operation of the machine ‘in all types of
calculations by providing novel interlocking
mechanisms requiring that-sequence of operation
peculiar to.each type of calculation -upon actu-
ation-of ‘the particular control member that con-
ditions the machine for use for -each particular
type of calculation.

‘Numerous other objects and advantages of the
invention will be-apparent.as it is -better under-
stood from the fcllowing description, which, when
taken in connection with the acecmpanying draw-
Aings,-discloses a preferred-embodiment thereof.

in the drawings:

‘Figure 1-is a top plan view of a calculating ma-
chine embodying the features of the instant in-
vention;

Fig. 2 is a longitudinal, vertical section taken
substantially.on the line 2—2 of Fig. 1;

Fig. 3 is 5 longitudinal, vertical section,.as seen
from the left side of the machine and taken
substantially on the line.3—3.of Fig. 1, and show-
ing the several operation control keys:

Fig. 4 is a sectionsl view similar to Fig. 3, taken
substantially on the line 4—4 of Fig. 1, showing
the highest. denominational order of the keyboard
mechanism and the actuator and accumulator

.mechanisms;

Fig. .5 is a longitudinal, vertical section taken
substantially on the line 5—35 of Fig. 1 at the
right side.of the machine, and showing the can-
celling crank or zeroizing lever and the key-set
interlocking mechanism associated therewith;

Tig. Ba is a detail view of a portion of the
meechanism shown in #ig. 5 illustrating the con-
nection between the key-set conditioning mech-
anism and the power trip bhar Blocking means
rendered operative thereby;
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Fig. 6 is a transverse sectional view taken sub-
stantially on the line §—6 of Fig. 1, and showing
the division control key and associated mecha-
nism, as seen from the rear of the machine;

Fig. 7 is a transverse vertical section taken
substantially on the line 7—7 of Fig. 1, and show-
ing the keyboard mechanism as seen from the
front of the machine from a point adjacent the
#1 digit keys;

Fig. § is a top plan view of the keyboard mech-
anism, with parts broken away and the key stems
shown in section, as seen from 2 point directly
below the uppermost key plate;

Fig. 8¢ is a detail plan view of part of the con-
trol mechanism of Fig. 8, showing the same in
the porsition assumed with the machine set for
the performance of multiplication or division;

Fig. ¢ is a view similar to Fig. 8, as seen from
helow the second-{rom-the-top key plate, show-
ing the digit key setting shifter mechanism;

Fig. 10 is a plan view, similar to Fig. 8, as seen
from the tep of the machine with the keyboard
mechanism removed;

Fig. 11 is an elevational view of the keyboard
and associated control mechanism, with parts
broken away, as seen from the rear of the ma-
chine; and

Fig. 12 is an elevational view of the keyboard
mechanism, with parts broken away, as seen
from the front of the machine at a point dis-
posed forwardly from the plane of Fig. 7.

Referring more particularly to the drawings,
the present invention is illustrated as being in-
corporated in a power driven, key-responsive
calculating machine generally similar to those
of the prior patents referred to hereinkefore.
As in Patfent No. 2,663,962, the calculating ma-
chine is shown as having an oufer casing 2!
within which its various instrumentalities are
mounted on skeleton {rame members or partiticn
plates 22 disposed between the actuating mecha-
nisms of the several denominational orders and
secured together in spaced relationship at suit-
able points by tie-rods 23 (Fig. 2). A plurality
of columns of digital keys 24, normally held in
raised position by means of individually asso-
ciated springs 38, are arranged to extend through
the keyboard, indicated generally by reference
numeral 23. The digit keys 24 are adapted for
depression to determine the digital degree of
actuation to be imparted to their associated de-
nominational orders of the accumulator mecha-
nism. ZXach column of keys 24 thus controls the
rotaticn of an accumulator actuating pinion 26
(Fig. 2) journaled upon a transverse shaft 27
that extends across the machine and is supported
by the skeleton frame members 22. Rotation of
each of the actuating pinions 2§ is transmitted
through an internal ratchet meschanism to =z
combined lantern wheel and accumulator gear
2% (Fig. 4) which is also journaled on the shaft
27. The gear of the lantern wheel 28 meshes
with a carrying gear 39 journaled on a shaft 23
which is disposed in parallel relationship to the
shaft 27. The carrying gear also meshes with an
intermediate gear 31 journaled on a transverse
shaft 32, which intermediate gear in turn meshes
with a numeral wheel pinion 323 journaled on a
transverse shaft 24 and fixed to a numeral
wheel 25,

Carrving mechanism is provided in each de-
nominational order of the accumulator for the
purpose of imparting a digital unit of actuation
thereto each time that a ten’s transfer is to take
place from the next lower denominational order
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of the accumulator. This mechanism is more
fully disclosed in United States Letters Patent
No. 1,357,747 and No. 1,357,748, issued November
2, 1920, and includes a carrying-cam member 33
(Fig. 4) which is given a 180° rotation by a suit-
able carrying motor spring 37 associated with a
carrying gear of the next lower denominational
order for each ten’s transfer that is to be effected.
The carrying-cam member 36 acts upon a dolly
roll secured to a bell-crank carrying lever (not
shown) to swing the latter in a clockwise direc-
tion, viewing Fig. 4. Such swinging of the carry-
ing-lever causes a carrying pawl 4i (Fig. 4) piv-
otally mounted on said lever to throw the lantern
wheel and accumulator gear 28 a sufficient dis-
tance te impart, through the train of gears, a
digital unit of actuation to the numeral wheel 35.

The actuation of each accumulator actuating
pinion 26 normally is accomplished upon de-
pression of a digit key 24 in the corresponding
denominational order by a gear sector 42 (Figs.
2 and 4) meshing with the pinion 25. The gear
sectors and the control and actuating mechanism
for them are duplicated for each denominationsl
order of the calculating machine, so that a gen-
eral description of a single set of such mecha-
nism will be sufficient for an understanding of
all of them. The several gear sectors 42 are
rotatably mounted upon a transverse shaft 43,
and are adapted to be moved downwardly on an
idle or setting stroke to an extent normally de-
termined by the value of the particular digitael
key 24 of the associated column which is de-
pressed. In addition to their function of de-
termining the extent of digital actuation to be
imparted to their associated gear sectors 42, the
digit keys 24 normally act through a power {rip
mechanism to effect a connection whereby power
supplied by an electric motor, indicated general-
Iy at 44 (Fig. 4), through a power shaft 45, which
is connected to the motor in any desired manner,
is effective to extend a power spring 4% asso-
ciated with the particular order with which the
depressed key is identified. Release of this
spring thereafter accomplishes adding movement
in amount determined by the particular digital
key of the order depressed. Upon depression of
said key, the gear sector 42 is moved through
its idle or downward stroke by the power shaft
45 into position to impart proper and accuraie
digit accumulation to the adding mechanizm
upon its return movement, which is accom-
plishad by the associated spring 48.

In such normal key-responsive operation of

5 this machine, depression of a key 24 causes its

stem 47 to engage a parallel motion bar 48 (Fig.
2) which is pivoted at the front of the machine
at 48 and at the rear at 51 to levers 52 and 53,
respectively, which levers are pivoted in turn
upon cross shafts or rods 54 extending through
the partition plates 22, A link 55 is pivotally
connected at 56 to the lever 52 and at 57 to the
lever 53. The bar 48, levers 52 and 53 and the
link 55 form part of a parallel motion device,
and are constructed and mounted as shown and
described in Patent No. 2,063,962. Fach of the
gear sectors 42 is articulately connected to 2
hook 58 by a link 58 through a yiclding clutch
63, the hook 58 and the link 59 being articu-
lately connected to a substantially vertical guide
member #0, which, in turn, is pivotally mountad
on a transverse shaft 50. Each gear sector 42
also is articulately connected to a movement
controlling har, generally indicated by reference
numeral 61 (Fig. 4) by a pin 62 fixed to an arm
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39 of the gear sector 42. A spring 64 (Fig. 2),
attached to lever 53 and & tail: piece 6% of a latch:
member 68: carried By the bar 55, normally con-
tributes toward holding: the parallel motion de-
vice in elevated position; and:alse holds: the:latch
member §6: in a forward: pesition for a. purpess
which will be explained presently: A dog 67T,
which: is pivoted at. 6% on the paraliel metion:
bar 48; is- provided' with: a laterally extending
lug 69 which is adapted for engagement with. a
shelf T1 on a spring lifted lever T2 pivotally
mounted on- the guide member 60° with: the hook
58. The operation of these parts is such nor-
mally that upon depression of a key 24, its stem-
4T engages and- depresses the: bar 48 to impart
motion: to the paraliel motion device, which car-
ries dog &T downwardly te depress: the lever 712.
A spring: mounted: on' the pivet between the link

59° and the hook 58 engages the:lever 12 and the-

hook to- urge: the rear end of the latter (left end:
in: Fig. 2) downwardly, so that it will normally
cause engagement of the hook 58 with- a toocthed-
wheel 12 upon depression of lever T2. However,
this spring connection between hook 58 and lever
12 will: permit movement of the latter by the dog
8T relative to the heek, if the hook is restrained
in its normal raised posifion of Fig. 2 in a
manner te:be later described. The toothed wheel
13 ig secured to the power shaft 45, whieh con-
tinually: turns in g counter-clockwise direction
(viewing' Fig. 2). The engagement of the hoolk
58 witly the:wheel 73 -pulls the link 59 toward the
rear of the machine; or toward the left, viewing
g, 2, which imparts: downward motion to gear
sector 42, through the yielding: clutch 63. For-
ward metion is- thus imparted to-the digital con-
trol bar &1, until’ one- of several lugs: projecting
vertically: therefrom; as will be more: fully: de-
seribed Rereafter; is stopped: by the- stem 47 of
the depressed:key 24:

The rearward meotion- of hook 58 angd- link §9
causes the guide arm 6% to swing in g counter=
clockwise direction: from its: normal position of
g, 2 to extend the: spring 46, one end of which
is connscted to: this: guide arm- angd the-other end:
t0: o transverse shiaft extending through the par-
tition plates 22. The link 59 moves the gear
sector 42 downwardly: on: an: idle streke in re-
sponse to: such: swinging of the: guide arm: 60
ang into. pesition to:impart an: adding moevement
to. the accumulator upon releasé of the hook 58
angd’ contraction- of the spring 46, The down-
ward movement. of gear secter 42 normally is:
under the centrol of the: digital control bar &k
(IMig.. 47, and the gear sector is- halted: when: it
has been moved. downwaxrdly: the propsr-distance,
enabling it upon refurn: to. impart: the degree of
digital advancement to. the adding mechanism:
which corresponds- to the: particular key 24 de-
pressed. The yielding: clutch §% permits:the con-
tinuation: of the rearward movement of link
59 after downward movement cf the gear sector
42 has heen stopped; and until the end of the

power stroke: and- the automatic: release: of the:
hook' 58 from the. toothed: wheel 13; The release’

of hook 58 is accomplished automatically in each:
instance; after a set increment of action: has
been imparted to. the:link 59; by the teeth of the
wheel 73. Upon the return stroke (the: epera-
tive: stroke): of the gear sector 42, the yielding
cluteh 63 permits relative movement of the: parts
in reverse: direction: to that at the beginning of
the adding: movement; and thereafter the adding-
actuation is.accomplished. It is apparent, there~
fore; that upen depression:of a key: 24, the-digital

20

(o]
it

40

45

55

60-

65

-

75

hoJ

10
control: bar 6! normally determines- the degree
and extent. of the downwand: movement of the
gear sector-42, angd the bar 48 accomplishes: con-
nection: of the latter to- the pewer mechanism..
Means. are- provided to prevent returny niovement.
of’ the dog: 6T before the hoock 5& has opportunity
to. fully engage the toothed: wheel T3, which:
means comprisey latch member 56 (Fig.
is. pivoted at. 4 on link $5. 'Th

member

- 68 has am army T8 which is: adapted to engage:

upon: a laterally projecting end 16 of the: dog 6T
to. hold: the dog down against upward return
movement and. aizg to hold the pardllel motion:
device in depressed. position. Just prior to: the

- release of the heek 88 & pim 7T in an. upwardly:

extending arm 78 of the vertical guide member
60, which. through: its. connection: with: hook 58.
has: been: carried rearwardly, engages a finger
7§ of lateh member 66. and frees the dog 6F so

that. the parallel motien device may return: to

normal raised: position.

In this eperation; the digit key 24 which: has
been. operated: is held: depressed until release of
the: hook: 58 from:. the toothed wheel 13, when:

3 the key will be released: and’ returned: to normal

raised:position by its.spring 38, A bar 81 (Fig: 2)
having rearwardly extending, pointed locking
lugs or teetir 82, is pivoted: upon. studs 83: extend-
ing: through slots 84 in: bars 48:in each denomi-
national: orderr of the machine. Conseguenitly,
upon: depression. of a key 24, the bar 8t is:moved:
rearwardly (to the: left: viewing. Fig. 2) relative
to: the stems &1 of its associated digit keys 24.
Referring: more:’ particularly to Fig. 7, it will be:
seen that each key stem 47 is: provided adjacent
its lower end with an aperture 85 extending
therethrough which is vertically aligned. with. the
associated bar 81 (Fig. 6) and into which a tooth:
82. enters in: such rearward.movement of the bar
8i; thus holding the key down until the paraliel
motion device is' reieased and: the: parts. are re-
turned: to normal elevated position. It will be
understood: that no two digit keys 24 of the same
column: or- denominational order may be oper-
ated  simultaneously: by virtue of a. plurality of
anchor-shaped- locking mermbers. §§ (Figs. 2 and
6). which are disposed: betweer: adjacent. key:
stems 47 in: eseh denominational order and are
rocked: into locking: engagement: with: the adja-

. cent keys through the medium of the apertures

85, upon: depression of any cne key in that order.
This key locking: mechanism: is fully deseribed:
and illustrated in United States Letters Fatent
No. 2;043,021, issued Jude: 2, 1936, Full depres-
sion: oft any: other key in: the same order, untik
the: depressed: key is returned: to. normal position:
to: release: these: locking members, is thug pre-
vented. Very limited downward movement. of a.
key 24 is: allowed;. however, even.though another
key of that order isin: a partially depressed: posi-
tien, for a purpose: which: will be explained in
detail hereinafter. It will be understood, of
course, thai. any’ digit key: 24: of one order may
be. operated: at the: same time. as any cther de-
sired: key of any other denominational order or
orders:.

Rather than being key-responsive in: operation;
as- above: described foi performing addition, the
instant. mechanisi: is' optionally: operable: as as
key-set: machine for' the performance of sub-
traetion: problems:. The means for rendering the
machine key~set- for subtraction also- provides:
for  automatically’ entering' the: ten’s complement
of the subtrahiend. into- the secumulator, since
the: instant. accumulator actuator is uni-direc-
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tional only in operation, and this subtraction
mechanism is the same as that fully illustrated
and described in my previously cited Patent No.
2,410,823, As shown in detail therein, the sub-
traction control mechanism comprises a “minus”
control key 86 and an ‘“equals” control key 81
(Figs. 1 and 3). After entry of the minuend into
the numeral wheels 35 of the accumulator in re-
sponse to depression of the proper digit keys 24,
or whenever it is desired to subtract some value
from that registered in the accumulator, it is
necessary only to depress the “minus” key 88,
set the subtrahend into the keyboard by depress-
ing the proper digit keys 24, and actuate the
“equals” key 8%. Means are provided, which are
fully illustrated and described in Patent No.
2,410,823, for insuring proper sequential opera-
tion of these parts by latching or holding the
“minus” key in depressed position, causing its
automatic release upon actuation of the “equals”
key 81, and preventing depression of the latter
unless the “minus” key 836 first is depressed.
Upon depression of the “minus” key 886, a Iever
95 (Fig. 3) is swung in a clockwise direction
about its pivot 97 to move a pawl 53 carried
thereby downwardly, which acts upon a pin {05
in an arm 106 secured to a transverse rock shaft
{87 to impart a counterclockwise movement to
this shaft (07, Securely fastened to rock shaft

{37 in each denominational order of the ma- -

chine is a lock arm 188 (Fig. 4) which, upon such
counterclockwise rofation of shaft §87, is adapt-
ed to engage an associated vertical lug {1, one
of which is formed on each of the hook members
88. The lock arms 188 normally are held in
their upper disengaged position of Fig, 4 by a
spring 183. But they are maintained in engage~
ment with the lugs il of the hooks 58 upon
depression of the “minus” key 8% and until re-

lease thereof in response to actuation of the -

“equals” key 87. While lock arms {88 are so
engaged with lugs {11, the depression of any of
the digit keys 24 obviously cannot cause engage-
ment of the associated hook 58 with its rotating
toothed wheel 73, but any digit key then de-
pressed will be latched and retained in such de-
pressed or key-set position until released in re-
sponse to actuation of the ‘“equals” key 81. As
previcusly explained, depression cf a digit key
24 will cause its asscciated dog 8T to depress
lever 12, and the spring connection between the
latter and its hook 58 will enable such operation
to take place without causing engagement of
hook 58 with toothed wheel 73 when the hook is
restrained by its lock arm (88. However, the de-
pressed key 24 will be latched in key-set position
by virtue of latch member 68 engaging dog 67
to hold the associated parallel motion device in
depressed position, which maintains the asso-
ciated tooth 82 of its bar 8¢ engaged in the aper-
ture 85 of the depressed key stem. It will thus
be seen that those digit keys 24 depressed in
entering g subtrahend will be maintained in such
key-set position until their respective hooks 58
are released from the lock arms {88 and aliowed
to drop into engagement with the toothed wheel
13, whereupon the pins 17 will move latch mem-
bers 56 to release dogs $7 and permit spring re-
turn of the parallel motion devices of the de-
pressed keys 24 to normal elevated position.

As in Patent No. 2,410,823, depression or actu-
ation of the “minus” key 86 also renders opera-
tive normally inoperative complemental stop
mechanism for subsequently automatically con-
trolling the digital actuation of the adding mech-
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anism in accordance with the nine’s comple-
mental value of any key 24 depressed in enter-
ing a subtrahend in all denominational orders
except the units order, and for causing the enter-
ing of the ten’s complement of any key depressed
in the units order. As previously described, the
mechanism normally controlling the digital actu-
ation of the addingzg mechanism in each denom-
inational order comprises the movement control-
ling bar indicated generally by reference nu-
meral 6! (Fig. 4). Each of these bars 61 com-
prises a regular stop bar 112 and a complemental
stop bar (i3, secured together and spaced rela-
tive to each other by means of studs 1i§ (Figs. 6
and 10). The bars 112 and ({3 have formed
thereon vertically projecting stop lugs (15, the
Tugs {15 of the stop bar 1i2 keing spaced pro-
gressively further back of the key stems 47 from
the front tc the rear of the machine, and the
lugs 115 of stop bar 113 being spaceg progressive-
ly further back of the key stems from the rear
1o the frent of the machine (as shown in Figs, 4
and 10). The stop lug 115 of the regular stop
bar 112 just to the rear of the “1” key is spaced
one step back of the stem of the “1” key, and
the distance from each succesding stop lug to
its associated key stem to the rear of the ma-
chine graduatedly increases until the rearmost lug
is spaced nine steps back of the “$” key. The
stop lug {15 of the complemental stop bar 113
just to the rear of the “1” key is spaced eight
steps back of the stem of the “1” key, and the
spacing graduatediy decreases until the lug back
of the “8” key is spaced one step therefrom and
the last stop lug is just even with the “9” key.
In the units order, the complemental stop bar,
which is designated by reference numeral {13/,
differs from these nine’s complemental stop bars
{13 in all other orders in that the stops ({5
thereon are spaced progressively one step fur-
ther back than are the stops 15 on the nine’s
complemental stop bar i{2. In other words, the
complemental stop bar 113’ of the units order
is adapted to control the entry of the ten’s com-~
plement of any key depressed in that order. The
complemental stop bars {{3 and {13’ are each
provided at their forward ends with depending
arms 116 (Fig. 4) having a bifurcated portion
adapted to embrace the pin 62 located in the up-
wardly extending arm 39 of the associated gear
sector 42. As has been described hereinbefore,
in normal key-responsive operation, upon de-
pression of a digit key 24 and engagement of its
associated cluteh hook 58 with its toothed wheel
13, there is a downward movement of the gear
sector 42 in that denominational order which,
through its connection with the digital control
bar 61, as just explained, is halted by engage-
ment of the associated stop lug {5 on the stop
bar {12 with the stem 47 of the depressed key.
The resulting movement is thus just sufficient
to add into the accumulator, upon subsequent
release of hook 58 from toothed wheel 13 and
return of the parts to normal by spring 48, an
amount represented by the value of the key de-
pressed.

When it is desired to enter the complement, of
a subfrahend intc the accumulator during a sub-
traciive operation, the complemental stop bars
£13 and 113’ are shifted into operative relation
with the stems 47 of the digit keys 24, so that
upecn depression of a digit key and subsequent
downward movement of the gear sector 42, the
complemental valus of the key depressed will be
added into the accumulator, as distinguished
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from the actual value of the key depressed when
the regular stop bar 12 is in operative relation
therewith. The lower end of the stem of the
“minus” ey 88 is provided with an angular sur-
face engaging a roll 18 (Figs. 4 and: 10) which

is rotatably secured to an uprigiit arm: (9. The-

arm 11§ is fixedly secured to a rock shaft 12§
running from front to rear of the machine, and:
having a bearing at opposite ends in lateral faces
122 and 123’ provided at the upper portions. of
vertical support pieces H17 and: f17’, which are
in turn supported at their lower ends on tie rods
23. Also securely fixed to the rock shaft 21 are
upright arms. 123 and 124 (Fig. 4) located: ad-
jacent the front and resr of the macline, re-
spectively. 'The upper free porticn of the arm

123 is disposed in a. small slotted. portion of a:

transverse support bar 125 positioned near the
front of the machihe (Fig. 10), which:is slidably
mounted in the intermsdiate frame plates 22
and is provided with a plurality of laterally
spaced, upstanding ping (26 fized therein. A
similar transverse support bar 127 is mounted. at
the rear of the machine, which likewise is pro-
vided with
small slotted portion in which. is. positioned the
upper porticn of the upright arm. {24.. The pins
123 and {25’ on the hars 125 and {27, respectively,

are adapted to enter the open portion hetween.
the stop hars. 112 and. 113 (or {i3’) of each of 3

ha digital control bars §f to maintain. proper
alignment thereof with their respective key stems.

tha

47. The rock shaft {2( and the support bars 125

and {27 and digital control bars §! are normally
roaintained in the position of Fig. 6 under ten-
sion of & spring 139 interconnected between: the
lower end of the arm: {23 (Fig. 4) and a frame
plate 22 to retain the regular stop bars 112 in
operative relationship with their associated digi-
tal ey stems.

Upon depression of the “minus™ control key
&8, the resulting inward- movement of the roll
118 will swing the upper end: of the arm (18 to
the left, viewing Fig. 6, which will cause shaft 124

to be rocked to shift the support bars: {25 and 4

197 and all of the digital control bars 64 (to the
1eft from. their positions of Fig..6) to.dispose the
stop bars 1{2. and 113’ in operative relation with
the lower ends of the key stems 47, As seen from

thig figure, these coraplemental stop bars (13 and 5

{18’ normally are disposed in vertical alignment

with the slots 4% in the lower end of the key stems

&7, s0 as to e inoperative, but such shifting:
upon. depression of the “minus” key 8§ moves
the regular stop bars (12 inwardly out of alien-
ment with the key stems: 47 while moving the
complemental stop bars into vertical alignment
with the inner edge portions of the lower ends. of
the key stems:

As fully described in Patent No. 2,410,823, the
“minus” key §6 is maintained in depressed posi-
tion, when actuated, until the “equals’ key 87

subsaguently is depressed, so that rock arms {€8

are maintsined in engagement with their associ-
ated lugs |14 of hooks 5§ to prevent engagement
of the latter with teothed wheels T3 in-response
to depression of digit keys 24 in setting up a
subtrahend. The digit. keys 24 depressed in
entering the subtrahend are maintained. in such
depreszed or key-set. position following depres-
sion of the “minus” key 88, and the parallel mo-
tion bars of the respective orders of depressed

keys. cannot return to-normal position, because:

of the lateral ends of their dogs 87 having: been-
engaged by the associated latch members €6,

such upstanding pins 126’, and has 3 :
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which remain in such: engaged: position until &
power action takes place, as:previously described.
Means are provided, therefore, for releasing the
cluteh hooks 58, after the subtrahend has been
set upon the keyboard, to enable their engage-
ment with the toothed wheels. 18 to allow the
complement of the- subtrahend so set. up: to be
added: into the accumulator to complete a sub-
tractive calculation.. The means for accomplish-
ing this is under the control of the “equals” key
871, the lower end of the stem of which engages
one arm of g lever 148 (Fig. 3) which. is: pivoted
intermediate its ends on.a short shaft (3 fixed
to an intermediate frame plate 22. A downwardly
extending arm at the rear end of lever {28 is
provided with a laterally extending pin adapted
for engagement with the forwardly extending
arm of the three-armed pawl: 48. Depression: of
the “equals”™ key 87 thus resultsin clockwise rock-
ing of pawl 98 (viewing ig. 3) to.cause its lower
arm to be swung rearwardly to he disengaged
from the pin 19%, allowing the shaft (87 to be:
rocked clockwise under the tension of its spring
{80, The rock arms 108 are thus removed. from
locizing engagement with the lugs | {f formed on
the hooks 598, being returned to.their normal:posi-
tions of Fig. 4, thereby allowing: these hooks: §&:
in the denominational orders.in.which digit keys
2§ have been depressed. in the previous setting.
{ the subtrahend into the keyboard to drop-into
engagement with their toothed wheels 73.

Tt-is necessary, however, that “9's” he added in
all denominational orders. in which no digit key
24 has been depressed;. and that “10” be added:
in. the units order if no key has been depressed
therein, This is accomplished; at: the same time
that rock arms 108 are returned to normal po-
sition, upon depression of the ‘“equals” key 871,
the forward arm of lever (28 engaging a pin 38
fixed in the curved upper end of a lever 137 to.
rock the latter in. a clockwise direction; viewing
Fig. 3. The lower end of lever (37 is secureiy
fixed to a transverse rock shaft i38 and is spring-
urged toward its rearward or normal position of
Fig,.3. Also securely fixed to the rock shaft 138:
are a pluraglity of upright arms t39 (Figs. 2, 4 and
§) spaced transversely across the machine: in.
each denominational: order thereof, the upper
extremities of said arms:being in engageable re-
lationship. with laterally extending pins (&%
mounted in the links §5: Depression of the
“equals” key 87 thus swings the upper ends: of all
of the arms {38 forwardly to urge the links 58 in

‘a forward. direction. Movement of any of the

links B5in this manner imparts motion to the-as-
sociated parallel motion davice, in the same man-
ner as though caused hy depression of g digit key
in that denominational order, to cause depres-
sion of hook B8 controlled thereby into the path
of its associated toothed wheel 1%, which results:
in an adding actuation: in that denominational
order. Movement of the parallel motion device,
however, not having resulted. from depression. of
a. digital key 24 in such order, it. will be apparent
that bar €1 which: controls the digital setting of
the gear sector &2 will receive g full forward
movement, with a conseguent maximum down-
ward movement of the gear sector sufficient to
add “9” into the accumulator upon the upstroke
cf the sector under tension of spring 43. Wher
no key has heen depressed in the units order,
that is, when a zero oceurs in: the units order of
the subtrahend, forward swinging of the arm 126
therein likewise will cause maximum downward
movement of the gear sector 42, but the resultant
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upstroke by the spring 46 will add “10” inteo the
units order of the accumulator, rather than the
“9’s” added in the other orders in which no keys
were depressed.

In machines of this type, it is customary te
provide an “overflow” numeral wheel, indicated
at (50 in Fig. 1, to which is transferred the carry
of the “1¢’s” resulting from operation of the actu-
ating mechanism in the last or highest denomi-
national order. The instant machine provides
actuating mechanism in the overflow order for
automatically adding the value of “2” to the ac-
cumulator mechanism of that order to bring %o
zero position the numeral wheel {50 when a “1”
has been carried thereto by the entering of the
complemental value of the subtrahend and the
subsequent carrying of the “1¢’s” across the reg-
ister, as just described. To this end, there is
provided a gear sector 242 (Fig. 3) similar to the
sectors A2 already described and mounted on the
shaft 43, but directly connected to a guide mem-
ber 258 by means of a link 253 which is pivotally
interconnected between sector 242 and guide
member 258, A spring 246, similar to the
springs 46, is connected to thiz overflow guide
member 283 to maintain the laiter and the gear
sector £42 in their normal position of Fig. 3.
Rearward movement of the guide member 28j
thus will cause downward movement of the gear
sector 243 in an idle or setting strcke, and the
spring 246 will return it fo normai raised position

in an adding movement in the sams manner
previously explained relative to the regular sec-
tors 42. Such rearward movement of the guide

member 255 is accomplished through connection
with the guide member &3 of the next adjacent
or highest denominational order. The keys &
and 87 are provided with a short modified parallel
motion device, similar to those in the several de-
nominational orders previously described, which
includes 2 link 255 (Fig. 3) having a pin {48
fixed therein. Depression of the “minus” key 8%
thus causes forward movement of this link 258
and its pin {48, and the latter rocks a spring
urged lever 148 clockwise (viewing Fig. 3) against
the action of its spring to depress the rear end oi
a hook or lock piece (54, which is pivotally
mounted on a horizon$al arm 155 of the guide
member 288 of the overflow order, so as to engage
this lock piece 184 with a pin {37 secured to the
guide member §8 of the next adjacent or highest
denominational order. Upon engagement, there-
fore, of hook member 53 with tcothed wheel 73 in
this highest denominational order to the right of
the overfiow order, either resulting from the set-
ting of a digital key 24 therein and/or depression
of the “equals” control key 87 and release of lock
arms {98 as previously explained, the guide mem-
ber 8¢ in that order will be pulled rearwardly and,
by such connection with the guide member 252
of the overflow order through lock piece 154, the
gear sector 242 of the overflow order will be given
a maximum downward movement to adad “5”
upon its subsequent upward movement under the
action of the spring 248. Such rearward moeve-
ment of the overfiow order guide member 260
will release the parallel motion raechanism in the
overflow order to enable automatic return of the
keys 88 and 27 in the same manner as the paral-
lel motion devices in the other orders of the ma-
chine are released, as previously expliained. A
subtractive calculation thus is compileted upon
the depression of the “equals” key &1, and the
several parts moved to operative position by the
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previous depression of the “minus™ key 85 auto-
matically are returned to inoperative position to
reset the machine for normsal key-responsive
operation.

Addition and subtraction problems thus are
performed with the instant machine in the same
manner as with that of Patent o. 2,410,823, and
the reference numerals so far referred to herein
are the same as those employed in Patent No.
2,410,823 to designate similar parts. On the
other hand, problems of division and multiplica-
tion are performed on the present machine by
means of mechanism different from that dis-
closed in any of my prior paitents hereinbefore
referred to, and iIn the case of division, in an
entirely different manner. To perform a prob-
lem in division, after entry of the dividend into
the accumulator, a “division” control key 301! is
depressed which moves the complemental stop
bars 113 and {12’ into operative position, in the
same manner as does depression of the “minus”
key 86, and also congitions the machine for sub-
sequent key-set oneraticn, but not by means of
the lock arms (€8, which remain inoperative,
Instead, depression of key 3&! moves a normally
inoperative ordinal slide bar in each denomina-
tional order into an intermediate operative po-
sition to positively limit the extent of down-
ward movement of the digit keys 24 thereafter
depressed to set up the desired divisor in the
keyboard., Any keys 24 depressed to set up the
divisor are retained in such key-set position by
ordinal key-latching bails like those in my prior
Patent No. 2,430,574, but the ordinal slide hars
prevent such setting of the digit keys from effect-
ing operation of the accumulator actuating
mechanism and limit downward movement of the
keys to a degree only sufficient subsequently to
control the extent of movement of the gear sec-
ters 42 in the associated denominational orders
by limiting movement of the complemental stop
bars {13 and i13’. Subsequent depression of an
operations key will effect engagement of all the
hooks 58 with their rotating toothed wheels 73,
through the agency of the operations shaft 138
and the rock arms 138, to cause operation of all
of the gear sectors 42, but not of the gear sector
242 in the overflow order. The result of each
such depression of the operations control key,
therefore, will be to enter into the accumulator
the ‘“nine’s” complement of each digit key 24
depressed in sestting up the divisor, except in
the units order in which the “ten’s” complement
of any depressed key will be entered, and to
enter “9” in each denominational crder in which
no digit key has bean depressed sad “10” in the
units order, if no key has been depressed therein,
As a result, the overflow numeral whesal 150 will
register “1” and the remaining orders of the ac-
cumulator will regisier the “intermediate re-
mainder,” comprising the dividend with the di-
visor subtracted from its corresponding highest
orders, the divisor initially having been set up
in those denominational ordeis of the keyboard
corresponding to the highest denominational or-
ders of the accumulator containing the dividend
where such ordinal values of the dividend are
equal to or larger than those of the divisor. The
operations control key then is repeafedly de-
pressed until the ordinal values registered in the
denominational crders of the accumulator cor-
responding with those crders of the keyhoard in
which the divisor is set are thereby reduced to
less than the divisor. Each such depression of
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the operations control key will result in the ad-
dition of “1” to the registration of the overflow
numeral wheel 15¢. The keyboard setting of the
divisor then is shifted automatically one denomi-
national order to the right by depression of &
keyboard setting shift key and, if the ordinal
values registered in the corresponding orders of
the “intermediate remainder” equal or are
greater than the divisor, such previously de-
scribed actuation of the operations conirol key
is repeated; or if such values of the correspond-
ing orders of the “intermediate remainder” ars
less than the divisor, the shift key is depressed
again. These operations are repeated unitil the
“remainder” is less than the divisor. ¥f, as is
normally the case, the dividend was eniered in
the lowermost denominaiional orders of the ag-
cumulator, the final result of such division op-
eration will be the registration of the guotient
in the highest denominaiional orders of the ac~
cumulator, with its highest order digit keing
indicated by the overflow numeral wheel {83, and
with the remainder, if any, being registered the
maximuimn possible distance therefrom in the low-
est denominational orders of the accuinulator.
Referring particulariy to Figs. 1, 3, 4, § and
10, the “division” key 391 is located to the left
of the highest denominational order of digit Xeys
24 in front-to-rear alignment with the keys 8%
ang 8%. The lower end of the stem of key 381
has an angular portion (Fig. 8) in engagement
with a roll 283 (Pigs. 4 and 10) rotatably secured
to an upright arm 149’, similar to arm 11§ pre-
viously described, and ilkewise secured at its
lower and to the rock shaft i2i{. Depression
of key 381 thus shifts all of the digital control
bars 5i laterally, in the same manner as does
depression of the “minus” key 88, toc move the
complemental stop bars #3 and (18’ from their
inoperative tc their operative positions reistive
to the digital key stems £%. In order to main-
tain the “division” key 281 in depressed position
during the subsequent operations performed in
a division calculation, as above described, a verti~
cal latch or lock lever 384 (Figs. 3 and 6) is
provided which is substantially identical to the
lock iever $65 employed in my prior FPatent No.
2,492,703, This lock lever &84 is pivotally
mounted at its lower end at 285 and urged in

a counterciockwise direction (viewing Fig. 3) hy ¢

o, suitable spring 868. The upper end of the
lock lever 58§ is provided with a rearwardly ex-
tending projection 387 having an angularly dis-
posed upper surface, and an outwardly displaced
cam finger 248, these portions of the lock lever
being similar to the projsction 282 and cam
finger 583 of the lever 38§ of Patent No. 2,482,703.
Ag best seen in Hig, 6, the outer, lower end of
the stem of key 361 is cut away to a point just
above the upper end of the lock lever 304, and
this key stem is provided with a pair of verti-
cally spaced apertures 28§, similar to the aper-
tures #5 in the digital sters 47, which are aligned
vertically with the lock lever #84. Thus, de-
pression of “division” key 381 causes the hottom
surface of its key stem to engage the angular
surface of the projection 87 to swing the lock
lever 358 in o clockwise direction (viewing Pig.
3) against the action of its spring 366, and com-
plete depression of the key 38! permits counter-
clockwise return cf the lock lever 304 by iis
spring to normai position which engages the nose
portion of the projection 337 in the lower aper-
ture 389 to prevent upward rveturn of the key
304, As best seen in Fig. 6, the key 301 is pro-
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vided with a spring 38 similar to those associ-
ated with each of the digit keys 24 for normally
urging the key to its raised position. Inter-
mediate its ends, the lock lever 304 normaeally en-
gages in a flat or notched portion of a trans-
verse shaft 311 which is similar to the shaft 343
of Patent No. 2,492,703, 'This shaft 3i1, as will
be mere fully explained hereinafter, is rotated
upon depression or actuation of either a release

key or the zercizing lever, and such rotation of

the shaft will rock the lock lever 284 against
the action of its spring 388 to release the pro-
jection 267 from the aperture 384 to permit re-
turn of the “division” key 361 to its normal upper
position by its spring 38. At the same time,
the cam finger 338 on the lock lever 384 will
engage the lower end of the stem of key 301
when the projection 267 is removed from the
aperture %09 to cam the key 30{ upwardly, if
there is any tendency for the key to stick or
bind.

As in Patent No. 2,430,574, the keyboard 28
herein comprises a contrel unit mounted on the
vertically disposed skeleton plate 22 above the
accumulator actuating mechanism, and it in-
cludes five substantially horizontal frame plates
nurmbered $12 through 218, from bottom to top
of the machine (Fig. 2), in paraliel spaced re-
istionship. ‘The three lowermost keyboard plates
$12, 343 and 344 are mounted on the skeleton
plates 22 as in my prior machines and are suit-
ably slotied, ot only to receive and guide the
various key stems, but also to retain the anchor
locks 82 therepetween, and the springs 38 are

mounied on suitable lugs struck up from the
piate 81§ The remaining parts of the keyboard

mechanism, to be described hereinafier, are
mounted between the middle plate 3i4 and the
added two top plates 3i5 and 316, piate 315 he~
ing secured to, and spaced from, plate 3i4 by
suitaple threaded spacing collars secured to the
latter and screws 317 (Fig, 8). Transversely ex-
tending angle bars 318 and 81§’ (Figs. 2, 8, 11
and 12) are disposed across the front and rear
edge portions, respectively, of plate 318 and are
secured thereto in any suitable manner, as by
means of screws 319 and 31§’ (Pig. 8). A plu-
rality of angle brackets 321 (Figs. 2, 6, 7 and 8)
have their horizontal feet secured in any de-
sired manner to the under side of the top key-
plate 3i6 and are aligned from front to rear
of the machine in groups of three, with the de-
pending vertical legs of the front and rear end
brackets of each group slidably engaging the
inner surfaces of the vertical faces of the trans-
verse bars 218 and 3i8’. These vertical faces
of the bars 318 and 818 and brackets 321 are
provided with suitable aligned apertures for re~
ceiving rods or shafis 322 which thereby retain
the upper keyplate {8 in place and prevent
lateral movement thereof, cne such rod 222 be-
ing provided for each such group of three
brackets 2824, The end brackets 321 in turn pre-
vent front-to-rear movement of the keyplate 3186,
As shown in Figs. 2 and 8, a transversely ex-
tending bracket 523 secured to the keyplate 345,
as by means of screws 324, is provided with up-
standing apertured ears or lugs 825 adjacent each
of the intermediate brackets 321 for receiving
the rods 322 to secure the central portion of
the upper keyplate 316. The bracket 323 also
is formed with rearwardly extending curved. fin-
gers 28 for receiving a transverse rod or shaft
321, for a purpose presently to ke explained. As
best seen in Fig, 2, removal of the various digital
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and control keys from the keyboard will permit
lifting and removal of the top keyplate 31§, upon
rearward withdrawal of the several retaining
rods 822 from their engagement with the angle
bars 218 and 318’, brackets 321 and ears $2%,
which may be accomplished following removal
of the casing 2{ of the machine.

Tn addition to rendering the regular stop bars
inoperative and the complemental stop bars 113
and !13’ operative, as previously described, de-
pression of the “division” key 3C8{ also renders
the normally key-respounsive instant machine
key-set, so that any digit keys 24 subsequently
depressed to set up a divisor in the keyboard
25 will remain latched in a parbially depressed
position. The mechanism now to bes described
for rendering the machine key-set is not that
rendered operative by depression of the “rainus”
key §8, since actuation of key 2881 does not rock
shaft 157 to engage lock arms 83 with lugs {il
of the hooks 58, but it Includes ordinal ke
latches 222 somewhat similar to the key latch
bhars 114 of Patent I¥o. 2,430,574. One of these
latches %28 is provided in the form of a longi-
tudinai bar or bail in each denominational or-
der of the machine adjacent, and at the right
side of, each row of stems 47 of the digit keys
24 (Figs. 2, 3, 6, 7, 8 and 8a). Hach latch har
or hail 2223 is journaled for pivotal rmovement
on suitable trunnion studs, formed integraily
therewith at each end adjacent its upper edge,
which exiend through apertures provided in the
vertical portions of the front and rear frans-
verse angle bars 313 and 3i8’. Tormed on each
laten bar 323 are a plurality of depending latch
arms 328 each terminating in an inwardly ex-
tending lower end adapted to engage helow, be
cammed outwardly by, or engage above a pro-
jection 2%% formed on each of the stems 47 of
the digit keys 24 (Fig. 7). As best seen in Figs.
7 and 8, the latch arms 829 of each har or bail
328 are urged toward engagement with their as-
sociated digital key stems 47 by a spring 832
connected hetween the forward arm 325 and a
stud pin 332 secured to, and upstanding from,
the keyplate 2i8.

Adjacent the rear of the machine (Fig. 8), a
transversely extending bar 3234 is slidably
mounted on the keyplate 315, by means of suit-
able pin and slot connections, which is provided
with a forwardly and upwardly extending finger
or projection 325 in contacting relation with the
rearmost arm 229 of each latch bar 328 (Fig 8a).
The left end of this bar 334 is urged by the sev-
eral latch bar springs 332, through the agency
of the rearmost arms 329 of the bars and the
fingers 335, outwardly into abutting engagement
with a pin 33% upstanding from the rear arm
of a bell crank lever 337 pivotally mounted inter-
mediate its ends at 238 on the keyplate 3i5.
The other arm of lever 337 is provided with a
similar upstanding pin 338 engaging in a vertical
slot in a stud 34! secured to the inner side of
a longitudinally extending link 342. At its for-
ward end (Figs. 3 and 8) this link 242 is pivotally
connected to the depending arm of a bell crank
lever 383 which is pivotally supported inter-
mediate its ends at 344 by a suitable bracket
345 extending upwardly from the keyplate 315,
The rear end of the other or substantially hori-
zontal arim of the bell crank lever 343 is disposed
below and in engagement with a shoulder formed
on the stem of the “division” key 38! by means
of a cut-out portion 346 provided in the outer
edge of this key stem, as kest seen in Fig. 6. In-
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termediate its ends, the link 342 (Figs. 3 and 8)
is provided with an outwardly extending stud
347 to which one end of a coil spring 248 is con-
nected, the other end of this spring being an-
chored to the keyplate 3{5 by an upstanding
stud pin 349.

When the machine is in its normal key-re-
sponsive condition with the “gdivision” key 391
in raised position, the spring 342 maintains the
link 242, kell crank lever 337 and transverse bar
224 in their positions of Fig. &, wherein the
fingers 335 maintain the several latch bars or
bails 328 in their inoperative position of Fig. 6.
As therein illustrated, the latch arms 229 thus
are maintained out of operative association with
the projections 531 on the digital key stems 4T.
Upon depression of the “division” key 201, how-
ever, the rearwardly extending arm of hell crank
343 is depressed by the shoulder of the key stem

> to move the link 342 forwardly against the action

of spring 348, which swings the hell crank lever
337 from its position of Fig. 8 to that of Fig. 8a.
The springs 332 of the several ordinal key latches
328 therepy are permitted to swing the latch
arms 229 from their position of Fig. 6 to that of
Fig. 7 to engage their lower ends with the digital
key stems 47T below their lateral projections 33i.
Subsequent depression of any digit key 24 thus
results in its associated lateh bar or bail 28
heing swung outwardly against its spring 332 by
the resulting cam action of the projection 331
against the lower end of its associated latch arm
229. Continued depression of the digit key 24
in sufficient degree to dispose the projection 331
pelow the lower end of the latch arm 329 will
permit spring 232 to return the latch bar 328 to
its active position of Fig. 7 with the lower end
of the lateh arm 329 disposed above the pro-
jection 33! to retain such depressed digit key
against return upwardly to normal position by
its spring 38. Obviously, if any other digit key
24 in the same denominaticnal order subse-
quently is depressed while such first depressed
digit key is so retained in partially depressed
position by its latch bar 328, the latler will ke
veleased from latching engagement with the
projection 331 of the first depressed key to per-
mit return thereof by its spring 38. Such Ge-
pression by another digit key in the same de-
nominational order in which a previously de-
pressed key is latched in partially depressed posi-
tion is permitted, as previously explained, by the
upper slotted portion of the apertures 8% (Fig.
7) in the digital key stems 47, This slotted por-
tion of each aperture 85 is of sufficient length to
enable depression of a digit key to the point at
which its projection 331 will release the asso-
ciated latch 228, to permit refurn of any other
key in the same order previously latched in par-
tially depressed or key-set position by its latch
arm %29, before actuating the adjacently dis-
posed anchor locks 90, which the key stem does
thereafter in the lower portion of its movement
to key-set position.

Depression of the “division” key 361, as well
as rendering the instant machine key-set, also
renders mechanism operative to positively pre-
vent machine actuation in response to subse-
quent depression of any digit key 24. This key~
hlocking mechanism comprises a normally inop-
erative ordinal slide bar 38{ mounted in each
denominational order of the machine and ex-
tending through vertical slots 332 in the asso-
ciated key stems 471 (Fig. 7). The forward end
of each of these ordinal slide bars 351 is reduced
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in vertical dimension and extends through a
suitable aperture in the vertical portion of the
transverse angle bar 18 (Figs. 4 and 12) for
sliding support thereof. The rear portions of
each of these slide bars 35f are similarly sup-
ported by the transverse angle bar 318 at the
rear of the machine, apertures 383 (Fig. 11) be-
ing provided in this rear bar 318’ of sufficient
height to permit longitudinal withdrawal of the
bars 35i rearwardly therethrough. As best seen
in Fig. 4, each of these ordinal slide bars 351 is
provided with a slot or notch 354 normally trans-
versely aligned with each of its associated digital
key stems 41, these slots 354 being of sufficient
depth to permit normal complete depression of
the digit keys 24. In other words, the upper
edge of the slot 352 in each ordinal key stem 47
normally will not contact the associated slide
bar 351 during depression of the digit key to
effect key-responsive operation of the machine,
but will ke moved downwardly into this e¢learance
slot 354. At the rear edge of each clesrance
slot 354, each ordinal slide bar 35f is provided
with a short horizontal surface in the form of
a sheulder 335 which, when disposed in the as-
sociated slot 352 of a digital key stem 47, wiil
Iimit downward or depressive movement of the
digit key to that extent required for the same
to he latched in partially depressed position by
the associated key latch bar 2328, as above de-
seribed. Each of the ordinal slide bars 251 also
is provided directly to the rear of each of these
horizontal surfaces or shoulders 285 with an up-
ward projection 356 having a forwardly and
downwardly sloping front cam surface. The
specific funection of these cam projections $56
will be described hereinafter in detail in connec-
tion with the multiplication mechanism.

Mounted ab the rear of the machine is trans-
verse rock bar 387 (Figs. 4 and 11) which is piv-
otally supported at each end in the outer frame
plates £2. A plurality of vertically extending
supporting bars 258 are rigidly secured in any
suitaple manner at their lower ends to this rock

bar 357 and support a transverse rod 388 at ¢

their upper ends. The rear end of the link 342 is
pivotally connected to this transverse rod 359
(Fig. 32, so that the rod normally is maintained
in its rearward position of Figs. 8 and 4 by the
spring &4%. ch of the ordinal slide bars 35t
is provided cent its rear end with a notch
361 in its 1 edge through which the trans-
verse rod 35§ exte The rear end of each slide
! a8 a transversely extending ear
to which the rear end of a coil spring 352 (Fig. 8)
is attached, the forward end of the spring being
secured to the transverse rod 3%3. Thus each
ordinal slide har 3Bl is retained in its normal
position of Fig. 4 by its spring 382 maintaining
the rear vertical edge of notch 2381 in engagement
with the transverse rod 359. As noted above, the
several ordinal slide bars 351 normally are in
their inoperative positions of Figs. 3 and 4, where-~
in they will not interfere wilhh depression of
the digit keys 24 o effect key-responsive actu-
ation of the machine by virtue of the clearance
slots or notches 384 being disposed in alignment
with the associzted key stems &7, whereby the
upper edges of the slots 3§52 in the key stems 47
will not contact or engage the slide bars 38! at
any point in the depressive movements of the
digit keys 24. Actuation or depression of the “di-~
vision” key 82!, through the resulting forward
movement of the link 342 as previously described,
will correspondingly move the transverse rod 359
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forwardly from its position of PFig. 4 to render
the ordinal slide bars 351 operative by permit-
ting their springs 862 (®ig. 8) to move them for-
wardly in corresponding degree, the springs 362
functioning at all times to maintain the rear edges
of the notches 36! in the slide bars 33! in con-
tacting engagement with the transverse rod 3589.
Sueh resulting forward movement of the slide
bars 35i will bring the same into an “intermedi-
ate’” operative position in which the shoulders
355 will be disposed in the key stem slots 352
in alignment with the upper edges of these slous.
Consequently, subseguent depression of any digit
key 24 is limited positively by engagement of the
upper edge of its slot 352 with the associated
shoulder 255 of the slide bar 381 in that denomi-
national order. The extent of downward move-
ment thus permitted the digit keys 24 by the
ordinal slide bars 38! in operative position is
only sufficient to enable a depressed digit key to
be retained in key-set position by its associated
latch bar 328. Movement of any digit key 24 in
this key-set position is insufficient to effzct de-
pression of the associated parallel motion bar 48
(Fig, 2), so that key-responsive actuation of the
machine cannot he ecffected thereby, but is of
sufficient extent to result in the lower end of the
depressed key being latched in the path of move-
ment of the asscciated stop lug (i (Fig, 4) of
the digital control bar 8i.

However, in order to enable the use of the old
digital controcl and key-responsive actuating
mechanisms, the extent of this downward move-
ment of a digit key to such key-set position must
result in its lower end bheing depressed substan-
tially into contact with the associated parallel
motion kar 48. Consequently, despite the pro-
vision of the positive movement limiting ordinal
slide bhars, an exceptionally sharp or flicking de-
pression of a digit key into key-set position can
sometimes impart undesirable movement to the
associated parallel motion or power trip har 48.
Applicant therefore has provided additional
means for blocking any possible movement of
the parallel motion or power trip mechanism in
response to depression of the digit keys to key-
set position. This means comprises & biocking
lever 363 (Pigs. 2 and §) in each denominational
order of the machine, each of which blocking
levers is pivotally mounted at its lower end on a
transverse shaft 364 extending across the ma-
chine and supported by the several skeleton plates
22, The upper end of each of these blocking
levers 383 is laterally offset to directly underlie
a pin 355 extending laterally from the associated
parallel motion or power trip bar 48, when the
upper end of the blocking lever is swung rear-
wardly from its normal position of Fig. 2. At
the right side of the machine the rock bar 357
is provided with a depending lever 883 (¥igs. 2, 5,
10 and 11) which is mounted at its upper end
thereon. The lower end of this lever 388 is piv-
otally connected in any suitable manner to the
rear end of a rod 267 extending forwardly ad-
jacent the righthand end plate 22 of the machine
and terminating at its forward end in an in-
tegral eye portion rotatively engaging a shoul-
dered stud 368 (Figs. 5¢ and 10). This stud 368
is carried by a link 289 between the forward end
of which and the adjacent skeleton frame plate
22 is interconnected a coil spring 37{. The rear
end of the link 369 is pivotally connected in any
suitable manner to the upper end of an arm 372
rigidly secured at its lower end to a transverse
shaft 313 extending across the machine and suit-
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ably journaled at each end in the outer frame
plates 22. In each denominational order of the
machine an upstanding arm 374 is fixedly mount-
ed in any suitable manner at its lower end on
this {ransverse rock shaft 3713 and is provided
at its upper end with a transversely extending
pin 375 (Fig. 2) engageable with the rear edge
of the associated blocking lever 363. Inftermedi-
ate its ends, each of these rock arms 374 is pro-
vided with a suitable stud for engagement by
one end of a grasshopper spring 316 which is
coiled intermediate its ends about the shaft 364.
The other end of each of these springs 376 en-
gages the lower portion of the associated blocking
lever 383, so that the spring 376 functions to
urge the upper end of the blocking lever in a
rearward direction. Such movement of the block~
ing levers 353 normally is prevented by the pins
375 in the rock arms 374 which, in turn, nor-
mally are maintained in their position of Fig. 2
by the spring 37{ and the spring 343 (Fig. 3)
through the agency of the link 342, shaft 3589,
rock bar 387, lever 36¢, rod 387 (Figs. 2, 5 and
5a), link 359 and arm 372. As will readily be
apparent, these last recited members will func-
tion in response to depression of the “division”
key 361 to swing the upper ends of the rock arms
314 and their pins 375 rearwardly from their
position of Fig. 2, which will permit the grass-
hopper springs 375 to correspondingly swing the
blocking levers 382 to dispose their upper ends
below the pins 385 on the associated parallel mo-
tion or power trip bars 48. Thus subsequent
depression of the power trip bars 48 is positively
prevented by the blocking levers 363 in response
to conditioning of the machine for key-set op-
eration by depression of the “division” key 301.

The machine thus having been conditioned
for key-set operation by depression of the
“division” key 331, the divisor may be set into
the keyboard by depression of the proper digit
keys 24, and the latier are latched in key-set po-
sition. It will be undersicod that digit keys 24
representing the true value of the diviscr are
depressed in the denominational orders corre-
sponding to those of the accumulator in which
the highest ordinal digits of the dividend are
registered, if the apparent value of the latier is
greater than the divisor, or if the divisor is larger
than the figure comprising the corresponding
highest ordinal portion of the dividend, the set-
ting of the keys 24 is done in the next lower de-
nominational orders. For example, if “6789” is
to be divided by “45,” the “4” and “5” digit keys
24 are depressed in the orders corresponding to
the “67” registration of the dividend; but if the
divisor is “456” and the dividend is “236789,” the
“4” “5,” and “6” keys 24 are depressed in those
orders corresponding with the “367” in the ac-
cumulator. The divisor so set into the keyboard
then is subtracted from the dividend in the ac-
cumulator to complete the performance of a di-
vision problem in similar manner to that in
which the same would be solved by longhand di-
vision, as previously outlined herein. This is ac-
complished with the instant machine merely by
depressing an operations control key 877 at
the front lefthand corner of the keyboard each
time that a subtraction of the divisor from the
dividend is desired, and by depressing a shift key
378, located directly to the rear of the key 371,
each time that if is desired to shift the keyboard
divisor setting to the next adjacent lower de-
nominational orders.

Depression of the operations control key 3171
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24
auses an automsatic actuation of each of the
links §9, but not of the link 289 in the over-
flow order, by engaging each Iopk 53 with its
toothed wheel 73 through the agency of the same
rock shaft {38 and the arms 139 as are actuated
by the “equals” key 87T previously described. As
lustrated in Figs. 3 and 10, the lower end of the
stem of the operations control key 377 overlies the
rearwardly extending arm of a bell erank lever
37§ which is pivotally mounted intermediate its
ends on a transverse shaft g1 (Fig. 3). This
lever 378 is provided with an upstanding arm
382 on its outer lsg which slidably enzaces be-
tween the inner surface of the adjacent skeleton
frame plate 22 and the head of a shouldered
stud 383 at its upper end to prevent lateral move-
ment of the lever 379 on the shaft 351. The bell

crank lever 379 also is provided with a depend-
ng arm to which is pivotally sccured at 384 the
upper, forward end of an angular link 285, and
the other end of this link is pivotally connected
Conse-

in any suitable manner to the arm 137
quently, depression of the opsratio
377 will swing the hell crank lsv
counterclockwise direction (viewl .
pull the link 385 forwardly and rock the lever {31
forwardly or in a clockwise direction, in the same
manner as this lever and the shaft 138 are rocked
by depression of the “eguals” key 87. As a re-
sult of such rocking of the shait 38, each of the
arms 139 is similarly rocked to cause the upper
ends thereof to engage the pins 141 to urge all of
the links 53 forwardly. Such movement of the
links 55 imparts motion to the associated parallel
motion device 1o cause depression of the hooks
5% inte the path of thelr associated toothed
wheels 13. However, since such aciuation of the
paralisl motion devices would be prevented by
the upper ends of the biccking levers 33§ being
disposed under the pins 2385, means are provided
for simultaneously moving the uppsr ends of the
blocking levers 583 forwardiy to their normal
position of Fig. 2 to permit such actuation of
the parallel motion devices. This means com-
prises a rearward extension formed on each of
the blocking levers 363 intermediate the ends
thereof and a laterally extending pin 386
mounted therein which is moved rearwardly
into engagement with the forward edge of the
associated arm {39 upon movement of the hlock-
ing levers 363 to operative position, as previously
described, in response tc conditioning of the
machine for key-set operaticn. The grasshop-
per springs 316 permit such forward displace-
ment of the blocking levers 353 by their asso-
ciated arms {38 without effecting displacement
of the arms 374, and these springs aiso function
automatically to return the klocking levers 363
to operative position upon return of the arms 139
when the operations control key 2717 is released.
Consequently, each time that the operations con-
trol key 377 is depressed, the links %9 in all de-
nominational orders of the machine will he actu-
ated to effect a full forward movement of each
gear sector 42 in those denominational orders in
which no digit key 24 is retained in key-set posi-
tion, and to effect an operation of the gear sector
42 in each denominational order in which a digit
key is latched in key-set position to an extent
determined by the value of the particular digit
key depressed and the corresponding negative
stop bar {13 or 113’. The net result is that the
true ten’s complement of the divisor, as set up
in the keyboard, will be entered in the accumula-
for in response to depression of the operations
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control key 377, which comprises the entry of the
nine’s complement in each order in which a digit
key is latehed in key-set position, except in the
units order in which the ten’s complemsnt of
any depressed key will be entered, and the entry
of “9” in each other denominational order in
which no digit key is depressed, except in the
units order in which “10” will be eniered if no
key is latched in key-set position therein. The
resulting ten’s transfer across the machine will
cause “1” to be entered in the overflew numeral
wheel [59.

The operations control key 377 is similarly re-
peatedly depressed until the remainder in those
denominational orders of the gecumulator corre-
sponding to the orders of the keyboard in which
the divisor is set has been reduced to a value less
than that of the divisor. The transordinal key-
board setting shift key %78 then is depressed to
shif{ the keyhoard setting of the divisor to the
next lower denominational orders. This is ac-
complished through the sgency of a plurality of
longitudinally extending rock shafts 387 disposed
between adjacent rows of digital key stems 47
(Fig. 9) and located in the keyboard unit between
the keyplates 314 and 3(5 (Fig. 7), these shafts
387 each having a two-part movement imparted
thereto by depression of the shift key 378 which
comprises a slight rearward movement of the
shaft relative to the key stems 47 followed by a
rotative movement thereof in a clockwise direc-
tion, as viewed from the front of the machine.
As best seen in Figs. 2 and 9, the forward ends of
these rock shafts 387 are journaled in suitable
holes in the vertical portion of an angle bracket
388 extending across the front portion of the ma-
chine forwardly of the keyboard unit, and the rear
ends of the shaits are similarly journaled in g
transversely extending angle bracket 388 disposed
between the keyplates 314 and 315 at the rear
portion of the keyboard unit. The right end of
the lower or horizontal portion of the front brack-
et 388 ferminagtes in an upwardly bent ear 3%
(Figs. 9 and 12) to which the lower end of a
hanger bracket 392 is pivotally connected in any
desired manner. The upper end of thiz hanger
bracket 392 is mounted upon, and rigidly attached
by means of a suitable pin connection to, a trans-
verse shaft 293 journaled at its right end (Figs. 8
and 12) in a supporting bracket 334 secured to,
and extending forwardly {rom, front angle har 318
of the kevboard unit. The left end of this shaft
333 is similarly journaled in a supporting braclk-
et 395 (Figs. 3, 8 and 12) which is secured to the
keykoard plate 318, These support brackets 354
and 395, and particularly the right-hand one 344,
are go arranged to permit ready removal and at-
tachment to facilitate mounting and disassem-
bly of the shaft 383, A depending hanger brack-
et 396, likke the bracket 292, is similarly mounted at
its upper end upon the shaft 393 adjacent the left-
hand end thereof and is pivotally connected at its
lower end to an upstanding ear 39! of the angle
bracket 388 by a shouldered stud 397 secured to
this ear 85i. The horizontal or lower portion of
the rear angle hracket 289 is likewise provided at
its outer ends with upstanding ears pivotally con-
nected to hanger brackets 388, in turn secured to,
and depending from, a transverse shaft 399 at
their upper ends which is journaled at ifs cuter
ends in supporting brackets 284 and 39%’. The
left-hand hanger bracket 388 for this rear angle
bracket 383 is pivotally connected at its lower end
thereto Ly a shouldered stud 387 (¥Fig. $) in the
same manner as the previcusly described connec-
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tion between the left end of the front angle brack~
et 388 and hanger bracket 396. Also pivotally
mounted on these two shouldered studs 387, at its
opposite ends, is a longitudinsily extending par
or link 4981, Consequently, it will he seen that
longitudinal movement of this bar 481 will result
in identical movements being imparted to the
front and vear angle brackets 888 and 888 and
to the plurality of longitudinal rock shafis 381.
In order to further insure such movement of the
several longitudinal rock shafts 387 being limited
to axial movement thereof, each of the angle
brackets 388 and 389 are provided with suitable
slots 403 through which extend stud pins 402
(Fig. 9) which are secured to the immediately ad-
jacent keyplate 244 therehelow. The several rock
shafis 387 and their supporting angle brackets
338 and 388 normally ave retained in their for-
ward positions of the drawings, with these guide
pins or studs 402 in engagement with the rear ends
of the slots 483, by a coil spring 484 (Figs. 8 and
11) connected at its forward end to an upstand-
ing pin 405 mounted in the keyplate 2{5 and at its
rear end to a shouldered pin 488 provided in the
righthand hangar bracket 398 at the rear of the
machine connected to the rear angle bracket 389.

The means for moving this rock shaft assem-~
blage rearwardly against the action of this spring
404 is operative in the initial portion of downward
movement of the shift key 378, and is best illus«
trated in Figs. 2,7 and 8. A pawl 427 is pivotally
mounted at its rear end on a shouldered stud pin
888 (Fig. ©) riveted or otherwise suitably secured
to the link or bar 481 intermediate the ends there-
of and extending inwardly therefrom. A grass-
hopper spring 489 is coiled about the inner en-
larged portion of this shouldered stud 408 with
its rear end engaging under the link 401 and its
forward end engaging under a suitable inwardly
extending Iug on the upper edge of the pawl 407
10 urge the pawl in a counter-clockwise direetion
(viewing Fig. 3) and normally maintain the same
in engagement with the under surface of the key-
plate 315, This paw] 437 is bent downwardly in-
termediate its ends to provide a vertical shoulder
&1 (Fig. 9), and terminates at its rear end in a
substantially horizontally extending tail portion
for a purpose tc be later described. A lever 412
pivotally mounted at 813 (Figs. 3 and 7) on a suit-~
able bracket secured to, and upstanding from, the
keyplate $12, is provided with a rearwardly ex-
tending arm normally engaging against the under
surface of the keyplate 313 and an upstanding
arm having a roll 414 rotatably mounted thereon
and terminating in a forwardly and inwardly bent
end portion engaging the shoulder 411 of pawl
487. The roll 444 on this lever 412 is held in en-
gagement with the upper cam edge of an inter-
mediate slot 415 provided in the ouler edze of the
stem of the shift key 378 (Fig. 7) by a spring 418
(Fig. 3) interconnected between the lever 412 and
a suitable pin upstanding from the keyplate 313.
Consequently, depression of shift key 378 will re-
sult in the upper cam edge of this slot 415 moving
the roll 414 rearwardly to swing the lever 412
whiech, through the interposed paw! 421, will cor-
respondingly move the link 481 rearwardly to shift
all of the rock shafts 387 a corresponding amount
to the rear of the machine axially of these shafts.
Bince continued downward movement of shift key
378 is required to subsequently perform the func-
tion of rocking the several shafis 387, the rock
shaft assemblage is held in such rearward posi-
tion by engagement of roll 4i4 with the rear sur-



2,677,500

27

face of the stem of key 878. This might resulf,
upon releass of shift key 278, in sticking of the key
or failure of its spring to return it upwardly to
normal position, so means are provided for re-
lieving the roll £4{& of such pressure against the
key stem (derived from the spring 454), which
comprises a shoulder 41T (Fig. 7) formed on the
outer edge of the stem of key 218, by a suitable
slot disposed helow the intermediate slot 4{8,
which contacts the forwardly extending tail piece
of pawl 457, as the key reaches its lowermost po-
sition, tc depress pawl 407 against the action of
grasshopoeer spring 498 to disengage shouldar 411
from the uppser end of lever 412. Consequently,
the rock shaft assemblage will be returned for-
wardly to normal position by spring 484 as shift
key 378 reaches its lowermost position, and the
upper end of lever 412 will be re-engaged with
shoulder 411 on pawl 437 only upon subsequent
return of key 378 to its uppermost normal nosi-
tion, such re-engagement being accomplished by
springs 485 and 418.

The stem of shifter key 378 also is provided with
an upper slot 418 (Fig. 7), the upper edge of which
normally is disposed in spaced relationship above
a roll 4i8 rotatably mounted on, and extending
rearwardly from, the outer end of a laterally ex-
tending arm of a bell crank lever 421, the roll 4i8
extending rearwardly into the key stem slot 448,
Intermediate its ends, the bell crank lever 421 is
pivotally mounted on a shaft 422 supported by the
vertical portion of the front angle har {8 ati its
front end and at its rear end by suitably forined
inwardly extending ears provided at the upper end
of a bracket 423 removahly secured at its lower end
to the key plate 315 (Figs. 6 and 8). The bell
crank lever 421 is secured to a hub 424 in order
to maintain proper alignment of roll 418 with the
stem of key 378, and this assembly of lever 421 and
hub 424 is pivotally mounted on the shaft 422
(Fig. 8). As will be seen from Fig. 7, the depend-
ing arm of this bell crank lever 424 is notched or
bifurcated to engage a pin 425 mounted in the
upper end of a crank arm 426 and extending rear-
wardly therefrom. This crank arm 428 is spaced
forwardly from lever 42{ (Fig. 2) and is mounted
at its lower end upon, and suitably pinned to, a
rock shaft 827 (Fig. 7). This rock shaft 427 is
journaled at its ends in the angle brackets 258
and 387 (Fig. 9) in the same manner as the rock
shafts 387 and is disposed in parallel relationship
therewith between the key stems 47 of the highest
denominational order and the stems of the sav~
eral operations control keys. Directly adjacent
the vertical porticon of the front angle bracket 388,
each of the several rock shafts 387 and 427 ave
provided with gear segments 428 (Fig. 12) each
of which has a suitable collar portion mounted
on its associated shaft and pinned thereto (Fig.
9) to prevent movement thereof relative to the
shaft. The several gear segments 422 mesh with
suitable teeth formed in the bottom edge of a rack
bar 429 (Figs. 2, 3, &, § and 12) which is mounted
for limited horizontal sliding movement on the
inner side of the vertical portion of the front angle
bracket 288 by means of shouldered stud nins 421
extending rearwardly from bracket 388 through
horizontal slots 132 (Fig. 12) formed in the rack
bar 428. A coil spring 438 is interconnecisd he-
tween the rightmost pin 431 and s pin 434 extend-
ing rearwardly from the rack bar 428 to normally
maintain the rack bar in its leftmost position with
the right ends of slots 432 in engagement with
the pins 431.
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As previously described, the initial portion of a
downward movement of the shifter key 3718 re-
sults in rearward movement of the rock shaft as-
semblage in response to rearward movement of
roll 414 by the upper cam edge of the intermediate
slot 415 in the key stem. As such rearward move-
ment of roll 414 is completed in this initial por-
tion of a downward movement of key 378, the
shoulder comprising the upper edge of slot 418 in
the stem of key 378 comes in contact with roll 419,
and the remaining poriion of the downward move-
raent of key 378 rvesulls in counter-clockwise
swinging of kel crank 424, as viewad from the
{front of the machine in Fig. 7, to rock shaft 427
o the right or in a clockwise direction, as seen
from the front of the machine. The gear seg-
ment %8 mounied on this rock shaft 4§27 will
thereby move the rack har %29 {o the right (Fig.
12) against the action of spring 433 ito corre-
spondingly rock all of the shafts 387.

A8 best seen in Pigs. 7 and 9, each of the longi-
tudinal rock shaits 387 is provided with a plu-
rality of key shifter collars 435 rotatably mount-
ed thereon adjacent cach nair of associated digital
key stems 47. A pin 436 is mounted in each shaft
387, slizhtly to the rear of each associated pair
of digital key stems, which normally is embraced
or engaged by suitable slots in the rear edge of the
hub portion of each associated collar 435. The
collars £33 are resiliently maintained in such en-
gagement with their pins 436 by coil springs 457
mounted on the shafts 387, each such spring being
disposed between its coliar 435 and a ring or spring
collar 438 held against the next forward pin 436
by the spring. The front spring 437 on each shaft
merely abuts at its forward end against the hub
portion of the associated gear segment 428. Each
of these shifter collars £3% is provided at its for-
ward end with a laterally and normally down-
wardly extending finger 439 (Fig. 7) and a similar
finger or projecticn €28’ in lateral alignment
therewith and extending slightly upwardly from
the horizonfal. The stems 47 of the digit keys
24 are each provided just below their projections
38{ with a notch 441 in each lateral edge there-
of. When the digit keys are in their normal raised
position, as seen in ¥ig, 7, the righthand fingers
439" on the key shifter collars 435 are in vertical
alisnment with the lower portions of the notches
41 in the adjacent key stems 47 to the right
thereof, but the fingers 439 extending to the left
of the shifter collars 435 are disposed below the
notches 441 in the kev stems to the left thereof.
However, depression of any digit key 24 to its key-
set position, whersin it is retained by its latch bar
325, will bring the lower portion of the notch 441
inn the right side of its stem into vertical or clear-
ance slienment with the associate shifter finger
239. Consequenily, rearward movement of the
rock shafts 387 during the initial portion of ac-
tuation or depression of shift key 378, will re-
sult in the positioning of all of the fingers 439 in
their asscciated notches 441 of any digit keys that
are latched in key-set position. The immediate

ubsequent rocking of the shafts 387, will, there-
fore, result in depression of the corresponding
digit keys in the adjacent lower dencminational
orders, since the fingsrs 423’ of each shifter col-
lar 435 which has been so moved rearwardly into
alisnment with the associated key stems 47 will
he engzaged with the lower ends of their associated
notches 441 to depress such next lower denomi-
national keys into key-set position, where the
keys will be retained by their latch bars 328. On




2,677,500

29

the other hand, if 2 digit key 24 is in its normal
raised position upon operation of the shift key
378, the resulting rearward movement of the as-
sociated rock shaft 387 will engage the finger 439
of the associated shifter collar 435 with the for-
ward suriace of such raised digit key and disen-
gage this shifter collar from its pin 436, the
springs 437 permitiing such disengagement in
the case of any shifter collar 435 disposed to the
right of a non-depressed digit key.

As the corresponding digit key 24 in the next
lowest denominaticnal order from that in which
a previously depressed key has been latched in
key-set peszition is thus depressed in response to
operation of the shifter key 3718, its associated
latching bar 328 will be swung to inoperative
position by its projection 32{ to release any other
previously depressed key in that next lower de-
ncminational order. However, such releass will
he accomplished ai the same time that any key
in that next lower denominational order is being
depressed, if a key also were in key-set position
therein. The keyhoard setting as a whole thus is
shifted transordinally to the next lower denom-
inational orders in response to each depression of
the shift key 878, When, however, no figure of
value is to be shifted into a denominational order
in which a key is maintained in a partially de-
pressed position, means other than depression
of a second key in that order must be provided
for causing such swinging of the associated lateh
bar 328 to remove its latch arm 329 from engage~
ment with the partially depressed key. Rocking
of the latch havs 328 to release a vartislly de-
pressed key in orders to which no figure of value
has been transferred by depression of the shifter
key 878 is timed to occur simultaneously with
the rocking of the latch bars 228 by depression
of a key caused by rotation of the active shifter
collars 483. 'To this end, the key bail actuating
bar 334 (Figs. & and 8x) is provided with a pawl
442 adjacent its left end which is pivotally
mounted thereon in any suitable manner at 443.
The rear edge of this pawl 442 is provided with
a suitable deownwardly bent finger for engage-
ment with the rear edge of bar 334, and the pawl
is urged in a counter-cleckwise direction, limited
hy such engagement of the depending finger
thereon with the bar 334, by a spring 444 coiled
intermedizie itz ends about the pivot 443 and
having ones &1 engaging the lefimost finger
235 and its ¢ nd disposed in a suitable notch
in an upws: swtending ear 445 at the right
end of 1 . 'The forward edge of this pawl
442 is cut away to provide a cam surface 446 nor-
mally e 2, min 447 to retain the pawl
in its position of Fg. 8 when the machine is
conditionsd for key-responsive operation. Dur-
ing the setting of the machine for key-sef, oper-
ation, as in response to depression of “division”
key &8¢! in the manner previously described, the
resulting mov of var 324 to the left to its
position of g, 2a permits spring 444 to swing
the pawl 4 g counter-ciockwise direction to
its active position of this figure. The rock shafi
427 (Fig. 9) is provided adjacent its rear end

2 pin £48 similar to the pins
435 mounted in the rock shafts 387. 'This pin
448 extends upwardly through a suitable aper-
ture in the keyplate 315, and normally is in
its full line position of Figs. 8 and 8a. The first
portion of downward movement imparted to the
ghifter key 878, as previously described, results
in rearward movement of the rock shaft assem-
blage which moves the pin 448 from this normal
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full line position directly rearwardly into trans-
verse alignment with the left end of pawl 442
(as shown in broken lines in ¥ig. 82) when the
pawl is in its active position. The remsining
portion of a complete downward movement im-
parted to the shifter key 218, which results in
rocking of shaft 4271 as previously described,
causes pin 448 to be moved to the right against
the end of pawl 442 to slide bar 334 to its key
latch bail releasing position of Fig. 8. The re-
sulting simultaneous release of all of the key
Jatch bails 328 is thus timed to correspond with
the rocking of these bails by depression of any
digit keys caused by rotation of the shifter col-
lars 435. During such lateral movement of pawl
842 by the pin 448, pin 447 acts against the cam
edge 44§ of the pawl to disengage the pawl from
pin 448. Return movement of bar 334 and the
key latching bails 328 by their springs §32 thus
is enabled to take place hefore release of any
keys moved to key-set position by the active
fingers 439’ of the shifter coilars 4385.
With the mechanism so far described, the per-
formance of a problem in divisicn in the manner
outlined would result in a continuous accumu-
lation in the overflow numeral wheel i§% of the
number of times that the operations control key
377 is depressed, regardless of any transordinal
shifting of the keyboard divisor setiing in ve~
sponse to actuation of the shifter key 378, be-
cause “9's” would be entered in each higher de-
nominational order of the accumulator in which
no digit keys were depressed. Consequently,
means are provided for serially accumulating
the number of times that the cperations control
key 3717 is depressed in the successively lower
denominational orders of the accumulator helow
the cverflow numeral wheel 152 corresponding
with the transordinal shifting of the keyboard
ivisor setting accomplished by actuation of the
shifter key 3718. This means, which normally is
inoperative, is rendered operative automatically
in response to depression of the “division” key
301, and thereafter functions to effect depression
of the “9” digit key 24 in the highest denomina~
tional order of the machine each time that the
shifter key 378 is depressed. A depending finger
449 (Figs. 3 and 9) of g slide bar 45{ (Figs. 3 and
8) extends downwardly through a suitable aper-
ture in the keyplate 3t5 to the left of the rock
shaft 427 in lateral alignment with the stems
47 of the “9” keys 24. As shown in Fig. 8, a key
shifter collar 452 similar to the collars 435 is
rotatably mounted upon the rock shaft §27 and
resiliently maintained in engagement with the
pin 448 by a coil spring 437 abutiing against a
collar 438 restrained against forward movement
by a pin 436. These parts are the same as the
key shifter mechanisms mounted upon the rock
shafts 381. Like the shifter collars 438, coliar
452 is provided with shifter fingers 483 and 438'.
With the finger 449 of slide bar 45! in its normal
position of Figs. 8 and ¢, rearward movement of
the key shifter collar 452 in response to rear-
ward movement of shaft 427 will be blocked, so
that the key shifter collar 452 will be inopera-
tive in response to depression of the shifter key
372. Referring again to Figs. 3 and 8§, it will be
seen that slide bar 45¢ normally is maintained in
this forward operative position by a spring 453
interconnected between its forward end and a
suitable pin 454 upstanding from the plate 25,
The slide bar 451 is pivotally connected adjacent
its forward end to the depending arm of a bell
crank lever 455, This lever 455 is pivotally sup-
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ported intermediate its ends on a transverse
shaft 458, which extends outwardly from, and is
suitably supported by, the rear portion of the
bracket £423. The bell crank lever 485 glso com-
prises a substantially horizontal a extending
forwardiy through the cut oub portion 348 (¥Fig.
6) provided in the stem of the “divisicn” key
3¢i. Consequently, upon depression of “divi-
sion” key 3¢f, bell crank lever 455 will be rocked
in a clockwise direction (viewing Fig. 3) to move
the slide har 48! rearwardly against the action
of its spring 458 and dispose the rear end thereot
in its incperative position of Pig. 8¢ wherein its
finger 333 will he Levond the path of movement
of the finger 43% of key shifter collar A5Z.
Thereiora ssion of shifter key 373, when-
ever “di key 231 is in depressed position,
will result in collar 452 depressing the “9” digit
ighest denominational order into
As g result, each subseguent
ifter key 278 will result in
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next successively lower
denominational orders. As will he appreciated
from the previous description of the digital con-
trol mech . such latching of thess “9” digit
keys 24 result in no accumulative action of
their assceizted gea 42 by virtue of the
blocking of the associated complemental digit
stons 118 by the stems of these keys. Conse-
quently, the number of initial depressions of the
operations control key 277, following depression
of the “division” key 38} and setiing of the divisor
in the keyboard, will be registersd in the cver-
flow numeral wheel {53. Thereafter, the number
of actuations of the operations control key 3771,
follcwing transordinal shifting of the divisor in
response to depression of the shifter key 318, will
be registered in the highest denominaticnal or-
heel &5, and each succecding ac-
tuaticn of the chifter key 372 will cause registra-
tion of the following actuations of the operations
control key 377 in the next succeeding lower
denominetional orders of the accumulator. The
quotient resulting from the performance of any
problem in division therefore will always be reg-
istered in the left-hand portion of the accumu-
lator, with its highest ordinal figures indicated by
the overflow numeral wheel {52, And, as previ-
ously explained, the remainder, if any, will be reg-
istered in those denominational crders of the ac-
cumulator in which the lowest ordinal values of
the dividend criginally weie entered. Upon com-
pletion of 2 roblem, the “division” key

361, sm retained in operative posi-
tion there and any digit keys 24 remaining in
key- will ke returned to their normal

positions and the machine conditioned for key-
responsive actuation upon zercizing of the ac-
curnulator, in a manner to be descrived in detail
hereinaiter.

The perfermance of multiplication problems
may be accomplishad ia the manner customary
in key-resncnsive machines, but preferably is
acconmplishizd in the instant machine with less
effort on the part of the operator by use of the
operations control key 217 and the transordinal
keyboard setting shifter key 378 in similar man-
ner to that in which thess same control keys
are emrloyed in nerforming preblems in division,
in order to simplify the operation of the ma-
chine 23 much as possivlie. To thus employ the
instant mechanism whenever 2 problem in mul-
tiplication is to be performed, a “multiplication”
control key 45T first is depressed, which is lo-
cated at the left side of the machine between
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the ‘“division” key 301 and the shifter key 3178,
the multiplicand is set up in the keyhoard by
depression of the proper digit keys 24, and the
operations control key 2771 and the shifter key
tictated by the

318 are successively actuated as &
particular multiplier of the problem o bhe per-
formed. After the multiplicand has heen set
up on the keyhoard, the operations control key
3711 is depressed a number of times corresponding
to the digital value of the highesi crdinal figure
of the multiplier. The shifter key 373 then is
depressed to transordinally shift the muitipli-
cand keyboard setting to the next adjacent lower
denominational orders. The operations control
key 377 then is depressed a number of times cor-
responding to the digital value of the next lower
figure of the multiplier, and such operations of
the control keys 377 and 312 are continued in
accordance with the digital values of the succes-
sively lower ordinal figures of the multinlier, the
product heing registered in the accuraulator.
In order to condition the machine for such
key-set operation, depression of the “multipli-
cation” key £51 renders operative the normally
inoperative ordinal slide bars 351 and key latch-
ing bails 328. This is accomplished by virtue
of a cutout portion in the cuter edge ¢f the stemn
of key 457, similar to the cutout porticn 345 in
the stem of “divigion” key 321, the
of which overlies the rearwardly extending, hor-
izontal arm of bell crank lever 243 (Figs. 3 and 8).
It wili be understood, of course, that depression
of the “multiplicaticn” key 457 does not actuate
either roll 393 or hell crank lever 453, as operated
by key 381 in the manner previously deseribed, so
that the regular digital stop bars {12 remiain in
active position and the fingsr 449 of slide bhar
451 remains in its normally operative position.
However, since “multiplication” key 457 is dis-
posed closer to the pivot 344 of Lell crank lever
343 than is “division” key 23{, and the down-
ward travel of these two control keys is the same,
depression of key 457 will result in a correspond-
ingly greater swinging of bell crank lever 343
than is effected by depression of “division” key
301. As a result of such greater movement he-
ing imparted to lever 343 by key 453, link 342
and the transverse rod £5% ave moved forwardly
a correspondingly greater distance than that pre-
viously described, and the ordinal side bars 351
are similarly carried Iorward by their springs
382 bevond their previously described “interme-
digte” operative position to a “full” operative
positicn spaced substantially the thi
the stems 47 of the digit keys 2
such intermediate position. The §

tions 256 (Fig. 4) of the ordinsl
thus are disposed within the slots 2E
their associated digital key stems 4
“multiplication” key 457 is in depressed or oper-
ative position. Such additional movement of the
ordinal slide bars 25{ from their inkermediate
to their full operative positions is emmnloyed to
lock their associated digital control bsrs 6i
against any subsequent movement, so long as the
slide bars 351 remain in such forward operative
position. This result is accomplished by means
of cam levers 456 (ifigs. 4, 8 and 11), one of which
is disposed in eacii dencminational crder of the
machine. Each cam lIever 443 is pivotally
mounted intermediate its ends on a suitable
transverse shaft 455 and held in proper lateral
alignment thereon by means of suitable spacer
sleeves, which contact the skeleton frame plates
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22, in the form: of a sleeve 481 (Fig. 11) extend-
ing through and rigidly secured {0 each lever 458
and functicning as a hub portion thereof. A%
its upper end, each of these cam levers 458 is
provided with 2 transversely extending pin 452
engaging within a noteh 483 (Fig. 4) provided in
the edgs of the associated ordinal slide bar §51.
The lower end of each laver 455 is provided with
a laterally extending cam pin 484 glidably dis-
posed within a cam slot 465 formed in the rear
end of an asscciated digital control bar locking
lever 485. Each locking lever 486 is pivotally sup-
porfed at its forward end on a transversely ex-
tending stub shaft 481 secured to the adjacent
skeleton frame plate 22. The lower edge portion
of the rear end of each locking lever 488 is formed
to provide a laterally extending finger or lug
468 normally disposed above a notch: 468 pro-
vided in the upper edgs of each associsted com-
plemental stop bar 1143 ¢nd i3 (Fig. 10). The
cam jevers 488 and locking levers 468 normally
ave: disposed by their inoperative  positions, as
best illustrated in Fig. 4, and are retained therein
by spring §48 (Fig. 8) when the machine is set
for key-responsive operation.
of the “multiplier” key 457, the ordinal slide bars
35¢ are moved forwardly to their full overative
positions, as previously deseribed, in which. §
sloping cam edges: of their projections 358 ars
disposed in transverse alignment with the digital
key stems 47 in the. slots 3582 therein. In re-
sponse to such full forward movement of each
ordinal slide bar 384, its associated cam lever
458 is swung clockwise (viewing Fig. 4) to move
the lower pin £84 therein rearwardly. 'This pin
484 being disposed in the cam slot 488 in the rear
end of the associated locking lever 488, such rear-
ward movement of the cam pin depresses the
rear end of the lever 468 to dispose its iug 438 in
the noteh: 459 of the complemental sten bar 12
in that denominational erder, or {12’ in the
lowest order. Sinee each pair of stop bars {2
and {13 are secured together as previously de-
seribed to form the gear sector movement con-
trolling bar 6! in each denominational order of
the machine, all of these digital step bars 84 thus
are locked against forward movement to prevent
movement of their gear sectors 42 in response to
supseguent actuation of the operations control
- key 271. However, whenever a digit key 24 subse-
quently is depressed in the setting up of & mulii-
plicand on the keyhord, the initial porticn of its
downward niovement toward key-set position wiil
effect release of its assceiated digital contrel bar
locking: lever 488, so that subseguent engagement
of the hock E2 with the rotating toothed wheel
T3 in that denominational order in response 1o
depression of the. operations centrol ey 3771 will
result in an accumulative actuation of the gear
- sector 42 in that order to an extent determined
by the digit key 24 so depressed to key-zei posi-
. tion. Buch release of the digital control bar &
is accomplished by the upper edge of the slot
282 in the stem 471 of the depressed digit key 28
geting upon the sloping cam edge of the associ~
ated projection 355 to miove the ordinal slide bar
351 rearwardiy to ils intermediate active posifion.
In other words, depression of a digit key to key-
set position efiects rearward movement of iis
ordinal slide bar 35! from it fuil o 210 i
interinediate operative position, whieh swix
cam lever £8§ associated therewith counterclosk-
wise (viewing ig. 4) a sufficient distande to cause
its lower pin 434 to lift the vear cud of locking
lever 456 fo disengage its Iug 463 from the noich

Upon: depression
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469. It will be understood that the: cam slot 465
provided in the rear-end. of each digital control
bar locking lever 486 is so shaped that movement
of cam lever 458 in response to depression of the
“division” key 38! will not depress the locking
lever 466. Consequently, the same key-set
mechanism may he employed for both positive
and negative forms of multiple calculations, and
regardless of whether “division” key 3081 or
the “multiplication” key 457 is depressed, the
shoulders 388 of the ordinal slide bars 851 will
positively limit subsequent depressive movements
of the digit keys 24 as the dividend or muitipli-
cand is set into the ksyboard. Depression of the
“multiplication” key 457 also renders: operative
the normally inoperative movement controlling
har hMocking lavers 283 (Fig. 2), in'the same man-
ner as previously described as occurring in re-
sponse to depression of the “division” key 38i.
The additional incremental movement imparted
to rod 347 upon depression: of key. 451, over that
resulting from depression of key 381, will be inef-
fective to permit rearward swinging of the upper
ends of blocking levers 353 hevond their associ~
ated pins 3885, since their pins 386 will limit such
movement of the blocking levers to active position
by engagement with their associated. operations
contrel arms- (39, And actuation of the epera-
tions control key 311 folloewing depression. of the
“multiplication” key 457 will result in. all of the
plocking levers 383 bheing swung forwardly to.in-
operative position by their associated arms. 133
to permit responsive. accumulative actuation. in
these denominational orders.in which. the locking
levers 485 have been released from. their: digital
control bars 61 by depression. of a digit key 24
to key-set position.

Since it is necessary that the “multiplication”
koy 487 be retained in.active or depressed.nosition
throughout a multiplication operation, means.are
provided for latching this key in depressed posi-
tion. This means comprises a lock lever 471
(fFigs. 3, 6. and 10) which is pivotally mounted at
its lower end on the transverse shaft 3%4 and is
urged in a counterclockwise: direction (viewing
Fig. 2) against a flat provided on the reck shaf
21t by a spring 412. The upper end of this lever
A7} is displaced inwardly and. terminates in an
upstanding portion having s rearwardly extend-
ing projection 4713 (Fig. 3) with an angularly dis-
posed upper edge surface similar to-the projection
307 of lock lever 384. 'This projection 473 is dis-
posed directly below the lower end of the stem
of “multiplication” key 457 so.that depression of
the latter will swing the upper end of lock lever
&71 forwardly against the aetion of its spring
472, and the stem of key 457 is provided adjacent

- its rear end with an aperture, similar to the aper-

G5

ture 385 (Fig. ) in the stem of “division” key 341,
within which the nose portion of the projection
475 will be engaged by spring 472, when the “mul-
tiplication” key 457 reaches its lowermost posi-
tion, to latch the key therein. Key 457 thus will
be locked in depressed position until shaft &1 is
rocked, in a manner $o be described hereinafter.

It should be noted that noteh 361 in the lower
edge of the rear end portion of each of the ordinal
slide bars 831 (Fig. 4) is made longer, from front
to rear of the machine, than the diameter of the
transverse rod 35% extending therethrough to
permit. retractive movement of an ordinal slide
kar from its forward full operative position to
its intermediate operative position in response to
depression of an associated digit key 24, following
setting of the “multiplication” key 457. In other
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words, depression of the “multiplication” key 451
moves the transverse rod 2359 to its foremost
position against the action of spring 348 (Figs. 3
and 8), and the rod is retained in such position
by this spring constraining the rearwardly ex-
tending arm of bell crank lever 343 upwardly into
engagement with the upper edge of the associated
notch in the stem of the latched-down “multipli-
cation” key 451. Subsequent depression of any
digit key 24 to key-set position will cam the
associated ordinal slide bar 351 rearwardly a
distance substantially equal to the thickness of
the digital key stems 47. This movement of the
ordinal slide bar 351 from its foremost operative
position to its intermediate opsrative position will
take place against the action of the associated
spring 362 (Fig. 8) and, as noted, is permitted
because the notch 381 (Fig. 4) is at least that
much longer than the diameter of rod 353. It will

also be understood that subsequent transordinal -

shifting of the multivlicand keyboard setiing in
response to depression of the shifter key 318 will
permit automatic return of any ordinal slide bar
38! from its intermediate position to its forward
active rosition, by its spring 362, whenever the
associated digit key 24 that was latched in key-set
position is released and no other digit key in the
same denominational order at the same time is
depressed to key-set position. Consequently, after
a multiplicand is set up in the three highest
denominational orders of the keyboard, for ex-
ample, and the shifter key 378 is depressed to
transordinally shift such multivlicand setting to
the second, third and fourth highest denomina-

tional orders, the ordinal slide bar 38{ in the °

highest denominational order will automatically
be returned forwardly by its spring 362 to full
operative position to relock the associated digital
control bar 61 by engaging the lug 468 in that
order in the notch 489 of that digital control bar.
Subsequent deprassion of the operations control
key 311, therefore, will result, in such example,
in accumulative actuations in the second, third
and fourth from the highest denominational or-
ders of the machine only.

Additional control and interlocking mecha-
nisms are provided in the instant machine to
facilitate the ahove-described operations, and to
prevent misoperation of the previously described

control members by a careless operator, which

are similar to those illustrated in the several prior
patents earlier referred to, and particularly as
shown in my Patent No. 2,492,703. These addi-
tional ceontrol mechanisms include a zeroizing
lever 474 (¥igs. 1, 5, 3 and 10) pivotally mounted
at its lower end in the same manner as the zero-
izing lever 335 of Patent No. 2,492,703, as best
seen in Fig. 15 therein. The means for zeroizing
the aecumulator in response to forward swinging
movement of the upper end of this lever or crank
4715 are the same as those fully illustrated and
described in Patent No. 1,357,748, and include a
link 475 articulately connected at its rear end to
o segment 476 which is fixedly mounted on the
same shaft as the lower end of the gzeroizing
crank 474 and rotatable with it. At its forward
end, the link 475 is pivotally connected to a stud
477 mounted in a depending lever 478 (Fig. 5)
pivotally mounted at its upper end at 479. Also
at the right hand side of the machine (as shown
in RFig. 5), is an arm 481 rigidly mounted at its
lower end on the transverse rock shaft 311 and
pivotally secured at its upper end fo the rear
end of a link 432 which is provided with a slot
493 in its forward end that engages the stud 4717.
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Consequently, as the zeroizing lever or crank 474
is pulled forwardly to effect clearing of the ac-
cumulator, shaft 3i§ is rotated in a clockwise
direction (viewing Fig. 5) which, as previously
described, will swing the upper ends of the lock
levers 304 and 471 (Fig. 3) forwardly to release
the “divison” key 301 or the “multiplication” key
451, if either of these control keys is latched
thereby in depressed or active position. As will
be readily understood from the previous descrip-
tion, such release of either of these control keys
will permit the digital key latching bars 328 to
be returned automatically to inoperative position,
so that any keys 24 then latched in key-set posi-
tion will be returned to their normal positions by
their associated springs 38.

A release key 484 (similar to release key 371
of Patent No. 2,492,703) also is provided for ac-
complishing such digital and control key release
without an accompanying zeroizing of the ac-
cumulator. This release key 484 is located at
the right side of the machine adjacent the zeroiz-
ing crank 4714 (Figs. 7, 8 and 10), and rests at its
lower end (Fig. 5) on a suitable horizontally dis-
posed shelf of a lever 485 which is pivotally
mounted on a stud 486. A link 487 forms a con-
nection between the forward portion of this lever
485 and the arm 48{ which is mounted on the
shaft 31i. Consequently, depression of release
key 484 will result in clockwise rocking of shaft
311 (viewing Figs. 3 and 5), in the same manner
as effected by operation of zeroizing crank 4174,
to release either of the control keys 30{ or 451
that may be locked in depressed position. As in
Patent No. 2,492,703, means also are provided
for enabling release of the digit keys 24 from de-
pressed position in the event that an error has
been made in setting up the subtrahend on the
keys, after depression of the “minus” key 83
preparatory to a subtractive operation, which
means is operable in response to depression of
the release key 484. The lever 485 is provided
at its rear end with a roll 488 engaging the upper
end of a lever 429 which is rigidly mounted on
the transverse rock shaft 10T on which lock arms
108 also are mounted (Fig. 4). As shown in Fig.
5, the lower end of this lever 489 is pivotally
connected to the rear end of a link 491, the
forward end of which in turn is pivotally con-
nected to the rear arm of a bell crank lever 432
mounted on the transverse shaft 364. Depres-
sion of release key 484 will, through the agency
of lever 485 and roll 488, swing lever 489 in a
counterclockwise direction (viewing Fig. 5) to
rotate the shaft 107 farther than it has been
rotated by depression of the “minus” key 86 fo
force elevation of the hooks 58 from the positions
which they have assumed in proximity to the
toothed wheels 73. As is also more fully described
in Patent No. 2,492,703, such operation in re-
sponse to depression cf the release key 484 is
accompanied by rotation of shaft 3i{i, in the
manner previously noted, to cause release of the
dogs 671 from the latches 66 in each denomina-
tional order in which a digit key 24 has heen
depressed, thereby allowing the keys 24 to raise
to their normal elevated position.

Interlocking mechanism also is included in the
instant machine, similar to that disclosed in my
prior Patent No. 2,492,703, which includes means
for preventing simultaneous operation of the
zeorizing crank 474 or the release key 424 at tha
same time that the operations effecting contvol
keys 8T or 371 are being operated. These infer-
locking mechanisms also include means for pre-
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venting simultaneous operation of the zeroizing
crank 474 or the release key 484 and any of the
digit keys 24. Journalled in the end skeleton
frames of the machine is a transverse rectangular
rock bar 493 having a latch piece 494 (Fig. 2)
clinched thereon in each denominational order
of the machine adapted to enter the aperture 85
of the associated “1” digit keys 24 for engageable
relationship with the anchor locks $0. When-
ever a cigit key 24 is depressed, including its final
movement to key-set position, to actuate the
anchor locks 90 in the same denominational
order, as previously described, the lower portion
of the associated latch piece 494 will be swung
forwardly to rock the bar 483 in a counterclock-
wise direction, as viewed from the left side of the
machine. Af the right side of the machine, a
depending arm 485 (Fig. 5) is mounted at its
upper end on the rock bar 493 and is connected at
its lower end, by a suitahle pin and slot arrange-
ment, with the upper end of a lever 496. This
iever 4388 is rotatably mounted intermediate its
ends upon the transverse shaft 43 and is pro-
vided at its lower end with a pin 4971 normally in

engagement with a hook formed in the upper arm *

of a two-armed pawl 488 mounted for rotation
on a stud &0t fixed in the lower extremity of a
depending arm of a bell crank lever 502, in turn
also rotatably mounted on the transverse shaft

43. A Hmit stud 503 is mounted in the lower arm

of bell crank lever 502 which is normally in en-
gagement with the forward edge of the lower por-
tion of lever 456 to prevent clockwise movement
of bell crank E02 relative to lever 436, or counter-

clockwise movement of lever 436 relative to bell -

crank 502, The lower arm of the pawl 498 is
provided with a suitable bevelled or angular por-
tion adapted to be engaged by a pin 584 mounted
in the forward arm of bell crank lever 492. The

upper arm of bell crank lever 502 is provided -~

with a roli 365 adapted to cooperate with a cam
surface provided on the lower edge of link 482
and also with the upper end of an upright cam
arm &6§ fixedly mounted at its lower end on the
transverse roclk shaft 138.

As has been descrived hereinbefore, depression
of the “equals” key 8T or the operations control
key 311 efiects rocking of shaft 138 in a cloek-
wise direction, as viewed from the left side of the

machine, and such rocking of shaft 138 will dis-

pose the upper end of the cam arm 3506 (Fig. 5)
under the roll §05 to prevent downward move-
ment of the latter. Since the forward swinging
of the zeroizing crank 474 and depression of

the release key 484 will be accompanied by move- -

ment of link 432 to the right of its normal posi~
tien of ¥ig. 5, eperation of the zeroizing crank
§74 or of the release key 484 thus will be pre-
vented during operation of either the “equals”

key 8T or the operations control key 371, as move- .

ment of link 482 to the right of its position of
Fig. 5 must cause depression of the roll 505 by
the associeted cain edge on the link, and such
moverment of roll 585 will be prevented by the
upper end of arm 546 during operation of either
of the control keys 87 or 311. Conversely, since
operation of the zeroizing crank 474 or of the
release key 484 will move roll 505 downwardly
from its position of Fig. 5, this roll will block for-

ward movement of thre upper end of cam arm 566 -

during operation of the zeroizing crank or re-
lease key 434, so that neither of the control keys
87 nor 377 may be actuated during operation of
the zeroizing crank 414 or of the release key 4284.

As previously described, depression of any of 5
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the digit keys 24, either to effect key-responsive
agtuation of the machine or into key-set posi-
tion. in the entry of a subtrahend, divisor or
multiplicand into the keyboard, will move the
lower end of the associated lateh piece 434 for-
wardly (Fig. 2) in response to the resulting actu-
ation of the anchor locks 80 in that denomina-
tional order. Rock bar 4$3 thus will be moved
from its normal position of Fig. 5 to swing the

‘arm 485 in a counter-clockwise direction, which

moves the lever 498 a short distance clockwise
from its normal position of Fig. 5. The resulting
movement of the pin 4971 in the lower end of
lever 495, through the agency of pawl 498, will
swing bell crank lever §02 slightly in a clock-
wise direction to move roll 505 into engagement
with the lower edge of link 482. The link 482
thus is prevented from moving to the right or for-
wardly to prevent operation of either the zeroiz-
ing crank 414 or the relzase key 484. Means are
provided, however, as described in detail in my
prior Patent No. 2,492,703, to permit operation of
the release key 484 to ensble an operator to effect
the release and return of any digit keys 24 which

- have been erroneously depressed in the setting

up of a subtrahend. As earlier described, depres-
sien of the “minus” control key 86 (ig. 3) causes
counter-clockwise rotation of shaft 197, and such
rotary movement of the shaft (07 is transmitted
to the bell crank lever 492 (Fig. 5) by means of
the link 491 and lever 489. The resulting clock-
wise movement of bell crank Iever 492 is sufficient
to cause disengagement of the pawl §88 from pin
4971 through the agency of pin 504.

Additional release mechanism has been in-
corporated in the instant machine to enable actu-
ation of the zeroizing crank 414 when any digit
keys are latched in key-set position, since the
above~described blocking of movement of lever
482, except when “minus” key 86 is in depressed
position, otherwise would prevent clearing of the
machine upen completion of a problem in division
or multiplication. This additional release means,
as illustrated in Figs. 5 and 5a, comprises a bell
crank lever 507 pivotally mounted on g shaft
508 extending across the machine, and having
red 367 pivotably secured to it by stud 268. The
upper end of hell crank lever 507 extends rear-
wardly of the machine and terminates in a nose
portion that normally is disposed in the position
illustrated in the drawings in engagement with a
pin §09 mounted in, and extending outwardly
from, the upper hooked arm of pawl 498. Con-
sequently, rearward movement of rod 3§67 in re-
sponse to depression of either the “division” key
30t or the “multiplication” key 457 will rock bell
crank lever 387 about its pivot 548 to depress pin
§8d to disengage pawl 498 from pin 437, Ball
crank lever 562 thereafter is free to rotate in re-

) sponse to forward nmiovement of link 482, so that

the zeroizing crank 474 may be operated, despite
the previous rocking of bar 483 in response to
depression of any of the digit keys 24. in other
words, operation of bell crank lever 507 in re-
sponse to depression. of either of the keys 281 or
437 disables the otherwise operative interlocking
mechanism which normally prevents actuation
of the zeroizing crank while any digit key is in
depressed position.

Ancther additional interlock is provided in the
instant machine for the purpose of preventing
simultameous operation of shifter key 3718 and
cperabions comtrol key 371. This interlock com-
brises an anchor-shaped key-blocking member
8t (Fig. 3) which is similar to the ordinal anchor
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locks 52 and is mounied for cooperation with
the stems of the control keys 317 and 378, the
latter being provided with the same apertures 85
adiacent their lower ends (Fiz. 7) as are dis-
posed in the digital key stems 47,

It is thought that the invention and many of
its attendant advantages wiil be understood from
the foregoing description, and it will be appar-
ent tha: various changes may be made in the
form, consiruction and arrangement of the parts
without departing frem the spirit and scope of
the invention or sacrificing all of its material ad-
vantages, the form hereinbefore described heing
merely a preferred cmbodiment thereof,

Iclaim:

1. In a key-responsive calculating machine
having an accumulator, actuating mechanism for
said accumulator, and digit keys depressible a pre-
determined distance io cause actuation of said
accumuiator by said actuating mechanism and
operabls to determine the digital extent of such
actuation; selectively settable means for condi-
tioning the machine for key-set operation, com-
prising a calculation control key, means settable
in response to operation of said control key for
positively limiting downward movement of said
dieit keys to a distance less than said predeter-
mined distance to prevent actuation of said ac-
cumulator by said actuating mechanism in re-
sponse to depression of said digit keys, and nor-
mally inoperative means rendered operable in
response to oberation of said control key to latch
any depressed digit key in key-set position, when
the digit key is moved downward said limited dis-
tance, to maintain the same operative to deter-
mine the digital extent of subsequent aciuation
of the accumulator by said actuating mecha-
nism, and selectively operable means for effect-
ing operation of said actuating mechanism.

2. A calculating machine according to claim 1,
in which said last recited selectively operable
means comprises a depressible operations control
key.

3. In a key-responsive calculating machine

having a multi-denominational accumulator, ac-. -

tuating mechanisin for each denominational or-
der of said accumulator, and denominational
orders of digit keys depressible a predetermined
distance to cause actuation of said accumulator
by said actuating mechanism in the asscciated
denominational order and operable to determine
the digital extent of such actuation; selectively
settable nieans for conditioning the machine for
key-set cperation, comprising a calculation con-
trol key, a frst means settable in response to op-
eration of said control key for positively limit-
ing downward movement of said digit keys to a
distance less than said predetermined distance
to prevent actuation of said accumulator by said
actuating mechanisms in response to depression
of seid digit keys, and normally inoperative means
rendered operable in response to operation of
said control key to latch any depressed digit key
in key-set position, when the digit key is moved
downward said limited distance, to maintain the
same operative to determine the digital extent
of subsequent actuation of the accumulator by
the associsted saié actuating mechanism, and
selectively operable means for effecting opera-
tion of all of said actuating mechanisms.

4, In a calculating machine according to claim
3, normally inoperative means in each denomi-
naticnal ordsr of the machine rendered operative
in response to the setting of said first means to
prevent actuation of the accumulator in response
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to subsequent operation of the denominaticnally
agssociated actuating mechanism, said last means
peing rendered inoperative in response to depres-
sien of a denominationally associated digit key
to key-set position.

5. In a normally key-respousive calculating
machine having a keyboard with denominational
orders of digit keys, an accumulator, denomi-
notional mechanisms for actuating said acecumu-
later in accordance with the values, and in re-
sponse to the depression, of the denominationally
associated keys, subtraction control means for
rendering said key-responsive mechanisms key-
set and for lstching said keys subsequently de-
pressed in fully depressed position, normally in-
operative means operable by said subtraction con-
trol means for conditioning said actuating
mechanisms to actuate said accumulator in ac-
cordance with the complemental values of the

U keys depressed, and selectively cperable means

for effecting operation of all of said actuating
mechanisms to add to the accumulator the com-
plement of a subtrahend set into the keybeard by
previous depression of digit keys to key-set po-
sition; division control means for rendering op-
erable said normally inoperative means, & nor-
maily inoperative member associated with each
denominational order of digif keys operable in
response to said division control means to posi-
tively limit depression of the digit keys to an in-
termediate key-set position insufficient to ef-
fect operation of the associated said actuating
mechanism, means operable in response to said
divigion conirol means for latching depressed
digit keys in said intermediate key-set position
$o cooperate with said normally inoperative
means, and an operations control key for actuat-
ing said selectively operable means for effecting
oneration of all of said actuating mechanisms
to add to the accumulator the complement of a
divisor set into the keyboard by previous depres-
sion of digit keys to said intermediate key-set
position.

6. A caleulating machine according to claim
5, wherein said accumulator includes an overfiow
numeral wheel, a normally inoperative overflow
actuating mechanism for accumulatively actuat-
ing said overflow numeral wheel, and means op-
erable by said subtraction control means cnly for
conditioning said overflow actuating mechanism
for operation in response o subseguent opera-
tion of the actuating mechanism in the highest
denominational order of the machine effected by
operation of said selectively operable means.

7. In a calculating machine according to claim
6, selectively operable means for transordinally
shifting the keyboard divisor setting to the nex
lower Tenominational orders of digit keys, and
nermally inoperative key-sefting means condi-
tioned for operation by said division control
means and operable by said keyboard seiting
shifting means to depress the “9” digit key in the
highest dencminational order cf the machine
into its intermediate key-zet rosition.

8. A calculating machine according to claim 7,
wherein said keyboard setting shifting means
comprises a depressible shifter key, and nor-
mally inoperative blocking means operable in re-
sponse to said division control means to block
operation of said actuating meschanism fo pre-
vent accidental operation thereof in response to
staccato depressions of said shifter key, said
blocking means being movable to inoperative po-
zition in response to actuation of said operations
control key.
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9. In' a normally key-responsive calculating
machine having a keyboard with denominsationsal
orders of digit keys, an accumulator, denomina-
tional mechanisms for actusting said soccumu-
later in accordance with the values, and in re-
sponse to the depression, of the denominational~
ly associated keys, subtraction control means
for rendering said key-responsive mechanisms
key-set and for latching said keys subseguently
depressed in fully depressed positicn, normally
inoperative means operahble by said subtraction
control means for conditioning said actuating
mechanisms to actuate said accumulator in ac-
cordance with the complemental values of the
keys depressed, and. selectively operable means
for effecting operation of all of said actusating
mechanisms to add to the accumulator the com-
plement of a subtrahend set into the keyboard
by previous depression of digit keys to key-set
position; division contrcl means for rendering
operable said normally inoperative means, a nor-
mally inoperative member associated with each
denominational order of digit keys movable to
an intermediate operative position in response to
said division control means to positively limit
depression of the digit keys to an intermediate
key-set position insufficient to effect operation of
the associated said actuating mechanism, means
operable in response to said division econtrol
means for latching depressed digit keys in said
intermediate key-set. position to cooperate with
said normally inoperative means, an operations
control key for actuating said selectively opera-
bie means for effecting operation of all of said
actuating mechanisms to add to the accumulator
the complement of a diviser set into the key-
board by previous depression of digit keys to said
intermediate key-set position, multiplication
control means for causing operation of said digit
key latching means and movement of said nor-
mally inoperative members to a full operative
position, and normally inoperative locking means
in each denominational order rendered operative
by movement of the associated last recited mem-
ber to full operative position for preventing ac-
tuation of the accumulator in response to sub-
sequent operation of the denominationally as-
sociated actuating mechanism, said members be-~
ing moved to said intermediate operative posi-
tion in response to subsequent depression of an
associated digit key to said intermediate key-set
position in setting a multiplicand into the key-
board to disable the denominationally associ-
ated said locking means, whereby subsequent ac-
tuation of said operations control key effects the
addition to the accumulator of such multiplicand.

10. In a caleulating machine according to
claim 9, selectively operable means for trans-
ordinally shifting the divisor or multiplicand
keyboard setting to the next lower denomina-
tional orders by releasing thoese keys latched in
said intermediate key-set position and depress-
ing the corresponding digit keys in the next low-
er adjacent orders into intermediate key-set po-
sition.

11. A calculating machine according to claim
10, wherein said keyboard setting shifting means
comprises a depressible shifter key, and normal-
1y inoperative blocking means operable in re-
sponse to said division or said multiplication
control means to block operation. of said actuat-
ing mechanisms. to prevent accidental operation
thereof in response to staceato depressions. of
said shifter key, said blocking means being mova-
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ble fo incoperative position in response to ac-
tuation of said operations conirol key.

12. In & key-responsive calculating machine
having an accumulator, mctuating mechanism
for said accumulator, and digit keys depressible
a predetermined distance to cause actuation of
said accumulator by said actuating mechanism
and. operable to determine the digital extent of
such actuation; selectively setiaple means for
canditioning the machine for key-set operation,
comprising a calculation control key, means set-
table in response to operation of said control
key for pogitively limiting downward movement
of said digit keys to a distance less than said
predetermined distance to prevent actuation of
said accumulator by said actuating mechanism
in response to depression of said digit keys, and
normally inoperative means rendered operable in
respense o operation of said control key to latch
any depressed digit key in key-set position, when
the digit key is moved downward said limited
distance, to maintain the same operative to de-
termine the digital extent of subsequent actua~
tion of the accumulator by said actuating mecha-
nism, selectively operable means for effecting
operation of said actuation mechanism, zand
transordinal shifter means for releasing those
digit keys latched in key-set position and de-
pressing the corresponding digit keys in the
next adjscent lower denominational orders into
key-set position.
13.In a calculating machine according to
claim 12, normally inoperative blocking means
cperable in response to operation of said con-
trol key to block operation of said actuating
mechanism in response to staceato depression of
said digit keys into key-set position, said block-
ing means being movable to inoperative posi-
tion in response %o each actuation of said se-
lectively operable means for effecting operation
of said actuating mechanism.

14. In a Key-responsive calculating machine
having a multi-denominational accumulator,
actuating mechanisms for each denominational
order of said accumulator, and denominational
orders of digit keys depressible to cause actua-
tion of said accumulator by said actuating
mechanism in the associated denominational or-
ders and operable to determine the digital ex-
tent of such actuation; selectively settable means
for conditioning the machine for key-set opera~
tion, comprising a calculation control key, and
& normally inoperative ordinal slide bar mount-
ed in each denominational order of the machine
for movement in response to operation of said
control key into operative position for coopers=
tion with the stems of the associated said digit
keys to positively limit downward movement of
said keys to a distance insufficient to cause ac-
tuation. of said accumulator by the denomina-
tionally associated said actuating mechanism,
the limited downward movement of digit keys
permitted by the associated said ordinal slide
bars being sufficient to determine the digital ex-
tent of subsequent actuation of-the accumulator
by the denominationally associated said actuat-
ing mechanism.

15. A calculating machine according to eclaim
14, wherein the stem of each digit key is pro-
vided with- a. slot through which the associated
said ordinal slide bar extends, and each of said
slide bars is provided with a relief portion nor-
mally disposed in-each of said key stem slots to
permit full key-responsive depression: of the digit
. keys and a key-blocking portion adjacent each
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said relief portion movable into the associated
key stem slot to limit downward movement of
the digit keys.

16. In a key-responsive calculating machine
having an accumulator, actuating mechanism for
seid accumulator, and denominational orders oi
digit keys depressible to cause actuation of said
accumulator by said acfuating mechanism and
operalkle to determine the digital extent of such
actuation; selectively settable means for condi-
ticning the machine for key-set operation, com-
prising a division control key, a multiplication
conirol key, and a norvmally inoperative ordinal
siide bar mounted in each dencminational order
of the machine for movement in response {o
operaticn of said division control key intc an in-
termediate operative position for coceperation
with the stems of the associated said digit keys
to positively limit downward raovement of said
keys to a distance insufiicient to cause actuation
of said accumuiaztor by said actuation mecha-
nism, the limited downward movement of digit
keys permitted by the associated said ordinal
slide bars heing sufiicient to determine the digital
extent of subsequent actuation of the accumu-~
lator by said actuating mechanism, and szid or-
dinal slide bars being moved a greater distance
in response to operation of said multiplicaticn
control key into a full operative position, wherein
subsequent depression of a digit key will return
the associated said siide bar to said interraediate
operative position.

17. A calculating machine according tc claim
16, wherein the stem of each digit key is provided
with asict through which the asscciated said
ordinal slide bar extends, and each of szid slids
bars is provided with a relief portion normally
disposed in each of said key stem slots to permit
full key-responsive depression of the digit keys,
a, key-hlocking portion adjacent each seid relief
portion movable into the associated key stem slot
to cooperate with the upper edge of said siot to
limit downward movement of the digit keys when
the slide bar is disposed in said interimediate
operative position, and a cam portion adjacent
each said key-blocking portion movaiie into co-
operative association with the upper edge of the
aszsociated key stem slot when the slide har is
moved into said full operative position to enabile
return movement of the slide bar to said inter-
mediate operative position in response to subse~
quent depression of an associated digit key.

18. In a key-responsive calculating machine
having a multi-denominational accumulator,
actuating mechanisms for each denominational
order of said accumulator, and denominsational
orders of digit keys depressible to cause astuaiion
of said accumulator in the associated denomina-
tional order and opsrable to determine the digital
extent of such actuation; selectively settable
means for conditioning the machine for key-set
operation, comprising a division control key, a
mulitiplication control key, and a normally in-
operative ordinal slide bar mounted in each de-
norminational order of the machine for move-
ment in response to operation of said division
control key into an intermediate operative posi-
tion for cooperation with the associated said digit
keys to positively limit downward movement of
said keys to a distance insufficient to cause actua-
tion of said accumulator by the denominaticnally
associated said actuating mechanism, the limited
downward movement of digit keys permitted by
the associated said ordinal slide bars being sufli-
cient to determine the digital extent of subse-
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quent actuation of the accumulator by the de-
nominationally associated said actuating mecha-
nism, said ordinal slide hars being moved a
creater distance in response to operation of said
aultiplication control key into a full cperative
position wherein subsequent depression of a digit
key will refurn the associated said slide bar to
said intermediate operative position, and nor-
mally inoperative locking means in each densm-
inational order of the machine rendered opera-
tive in response to movement of the denomina-
tionally associated said slide bar from intermedi-
ate to full operative position to prevent operation
of the accumulalor in response %o subseguent
operation of the denominationally associated
actuating mechanism, said locking means heing
rendered inoperative in response to movement of
the associated said slide bar from said full op-
erative position to said intermediate operative
position.

i9. A calculating machine according to claim
18, wherein each of said locking means comprises
a locking lever for preventing effective actuation
of the denominationally associated said actuating
mechanism, and a second lever for actuating said
locking lever and pivotally connected to the de-
nominationally associated said ordinal slide bar.

26, In- a key-responsive calculating machine
having a multi-denominational accumulator,

order of said accumulator, and denominational
orders of digit keys depressible a predetermined
distance to cause actuation of said accumulator
by said actuating mechanism in the associated
denowminational order and operable to determine
the digital extent of such actuation; selectively
settabie nieans for conditioning the machine for
key-get operation, comprising a calculation con-
trel key, a first means settable in response to

st

} operation of said conftrol key for positively limit-

ing downward movement of said digit keys to a
distance less than said predetermined distance
to prevent actuation of said accumulator by said
actuating mechanisms in response tc depression
of said digit keys, and normally inoperative
means rendered operable in response to operation
of said control key to latch any depressed digit
key in key-set position, when the digit key is
moved downward said limited distance, to main-
tain the same operative to determine the digital
extent of subsequent actuation of the accumu-
lator by the associated said actuating mechanism,
selectively operable means for effecting operaticn
of all of said actuating mechanisms, normally in-

‘operative locking means in each dencminational

order of the machine rendered operative in re-
sponse to the setting of said first means to pre-
vent actuation of the accumulator in response to
subseqauent operation of the denominationally
associated actuating mechanism, said locking
means keing rendered inoperative in response to
depression of & denominationally associated digit
key to key-set position, selectively operable means
for releasing those digit keys latched in key-set

‘position and depressing the corresponding digit

keys in the next adjacent lower denominational
orders into key-set position, and means for auts-
matically rendering said locking means operative
upen release and return of all denominationally
associated digit keys to normal raised position.
21. In a calcuating machine having an ac-
cumulator, a unidirectional actuator for said
accumulator, and a keyboard comprising a plu-
rality of denominational orders of digit keys:
a division control key, a multiplication control
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slide bar, and transordinal means extending
transversely of the machine for slidably support-
ing the central portions of said ordinal slide bars
to prevent bending thereof in response to depres-
sion of said digit keys.

29, A calculating machine comprising an accu-
mulator, actuating mechanism for said accumu-
lator, a keyboard including denominational or-
ders of digit keys depressible to key-set position
to determine the digital extent of actuation of
said accumulator by said actuating mechanism,
selectively operable multiple operations control
means for causing actuation of said acecumulator
by said actuating mechanism in accordance with
the keyhoard setting represented by digit keys in
key-set position, and transordinal keyboard set-
ting shifter mechanism, comprising a depressible
shifter key spring-urged to raised position, a rock
shaft interposed between each adjacent denom-
inational order of digit keys, spring means for
urging all of said rock shafts axially to inopera-
tive position, means operable by initial down-
ward movement of said shifter key to shift said
rock shafts axially to operative position against
the action of said spring means and for main-
taining the same therein during substantially
complete downward movement of the shifter key,
including a force-transmitting member normally
interposed between said rock shafts and said
shifter key, means operable by said shifter key,
during the remainder of its downward move-
ment following such axial shifting of said rock
shafts, to rock said shafts to release all of those
digit keys in key-set position and to depress the
corresponding digit keys in the next adjacent
denominational orders into key-set position, and
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means comprising an extension of said force-
transmitting member operable by said shifter key
in its final downward movement to displace said
member to break the operating connecting be-
tween said shaft shifting means and the shifter
key to relieve the latter of the pressure of said
spring means to prevent binding of the shifter
key during its return to raised position.

30. In a key-responsive calculating machine
having an accumulator, actuating mechanism
for said accumulator, digit keys depressible to
cause actuation of said accumulator by said actu-
ating mechanism and operable to determine the
digital extent of such actuation, means for zero-
izing the accumulator including a zeroizing lever,
and interlocking means operable to prevent
simultaneous operation of said zeroizing lever and
said digit keys; selectively settable means for
conditioning the machine for key-set operation
by preventing actuation of said accumulator in
response to depression of said digit keys and for
latching depressed digit keys in key-set position,
including a multiple calculation control key, and
means operable in response to said multiple cal-
culation control key for disabling said interlock-
ing means to permit operation of said zeroizing
lever when said digit keys are in key-set position.
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ey, latching means operable in response to de-
pression of said control keys for latching said
digit keys in depressed position to control the
digital extent of movement of said accumulator
by said actuator, means operable by said division
control key for conditioning said actuator to
actuate szid accumulator in accordance with the
complemsantal values of the digit keys depressed,
selectively operabls means for effecting operation
of said actuatcr in all denominational orders,
whereby the complement of a divisor set in said
keyboard by the digit keys depressed is.added
into said accumulator, and locking means op-
erable In response to depression of saigd mul-
tiplication control key for preventing actuation
of said accumulator by said actuator in response
to actuation of said selectively operable means,
sa2id locking means being rendered inoperative
in each denominational crder of the machine in
response to depression of a digit key in the cor-
responding order in the setting up of a mul-
tiplicand in tha keyboard.

22. In
claim 21, transordinal keyboard setting shifter
means operable to release those digit keys latcheg

in depressed position and to depress the corre~

sponding digit keys in the next adjacent lower
denominational orders, and means operative
whenever said multiplieation control key is de-
pressed for automatically rendering said lock-
ing means cperative in any denominational order
in which any previously depressed digit key is re-
leased by said shiffer means withoui depressing
any other gigit key therein.

23. In a key-responsive calculating machine
having an accumulator, actuating mechanism
for said accumulator, and digit keys devressible
a predetermined distance to cause actuation of
said accumulator by said actuating mechanism
and operable to determine the digital extent of
such actuation; selectively settable means for
conditioning the machine for key-set operation,
comprising a caleuiation contro! key, means set-
table in response to operation of said control
key for positively limiting downward move-
ment of said digit keys to a distance less than
caid predetermined distance to prevent actuation
of said accumulator by said actuating mecha-
nism in response to depression of said digit keys,
and normally inoperative means rendered oper-
able in response tc operation of said control key
to latch any depressed digit key in key-set po-
sition, when the digit key is moved downward
said limited gistance, to maintain the same op-
erative to defermine the digital extent of sub-
sequent actuation of the accumulator by said
actuaiing mechanism, selectively operable means
for effecting operation of said actuating mecha-
nism, transordinal shifter means for releasing
any digit keys latched in key-set position and de-
pressing the corresponding digit keys in the next
adjacent lowsr denominational orders into key-
set position, and normally inoperative key-setting
means conditioned for operation by said control
key and operable by said shifter means to de-

ress tite “9” digit key in the highest denomina-
tional order of the machine into key-set position.

24, In a key-responsive calculating machine
having 2 multidenominational accumulator, ac-
tuating mechanism for each denominational
ovder of said accuraulator, power trip mechanism
in each denominational order for effecting ac-
tuation of the corresponding actuating mecha-
nism, digital control means in each denomina-
tional order for determining the digital extent

a caleulafing machine according to
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of actuation of the accumulator by the corre-
sponding actuating mechanism, and denomina-
tional orders of digit keys cooperating with the
corresponding digital control means and depressi-

le a predetermined distance to effect operation of
the corresponding power trip mechanism: selec-
tively settable means for conditioning the ma-
chine for key-set operation, comprising a calcu-
lation control key, normally inoperative key-
blocking means movable to operative position in
response to depression of said control key for
limiting downward movement of said digit keys
to a distance less than said predetermined dis-
tance to prevent key-responsive operation of said
power trip mechanisms, and normally inopera-
tive key-latching means operable in response to
depression of said control key for latching any
digit key depressed said limited distance in key-
set position to maintain the same operative to
cooperate with the corresponding digital contro!
means, and operations control means selectively
operable to effect operation of ali of said power
trip mechanisms.

25. In a calculating machine according to
claim 24, normally inoperative power trip block-
ing means movable to operative position in re-
sponsg tc denression of said control key to block
operation of said power trip mechanisms and
mevable to inoperative position by said opera-
tions control means.

26. A calculating machine according to claim
25, whersin sald key-blocking means comprises
an ordinal slide bar mounted in each denomina-
tional order for cooperation with the stems of
the digit keys in the corresponding denomina-
tionral order.

27. In a calculeting machine according to
claim 28, digital control locking means, compris-
ing a normally inoperative lever mounted in
each denominational order for movement toc op-
erative position, in response to movement of the
corresponding ordinal slide bar to operative po-
sition, to lock the denominationally associated
digital control means against movement and
movable to inoperative position jn response to
depression of a denominationally associated digit
key to key-set position.

28. In a key-responsive calculating machine
having & multi-denominational accumulator,
actuating mechanisms for each denominational
order of said accumulator, and denominational
orders of digit keys depressible to cause actu-
ation of said accumulator by said actuating
mechanisms and operable to determine the digital
extent of such actuation; selectively settable
means for conditioning the machine for key-set
operation, comprising 2 calculating control key,
and a normally inoperative ordinal slide bar
mounted in each denominational order of the
machine for movement in response to operation
of said control key into operative position for
cooperation with the stems of the associated said
digit keys to positively limit downward move-
ment of said keys to a distance insuficient to
cause actuation of said accumulator by the de-
nominationally associated said actuating mecha-
nism, the limited downward movement of digit
keys permitted by the associated said ordinal
slide bars being sufficient to determine the digital
extent of subsequent actuation of the accumu-
lator by the denominationally associated said
actuating mechanism, operations control means
selectively operable to effect operation of said
actuating mechanisms, means for slidably sup-
porting and guiding each end of each said ordinal



