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UNITED STATES 

2,677,500 

PATENT OFFICE 
2,677,500 

CALCULATING MACHINE 

Jalmer M. Laiho, Skokie, III, assignor to Felt & 
Tarrant Manufacturing Company, Chicago, Ill., 
a corporation of Elinois 

Application December 5, 1951, Serial No. 259,929 
(C. 235-82) 30 Claims. 

This invention relates in generai to calculating 
machines, and inore particularly to normally 
key-reSponsive calculating inachines 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 
as division and multiplication. 
With prior machines of this type, Stich as that 

shown in United States Letters Fatent No. 
2,063,962, issued December 15, 1936, and gener 
ally in Substantially all machines having actuat 
ing mechanism adapted to drive the register Or 
accuinulator mechanisin in One direction Oilly, 
subtraction is perfoined by a process of comple 
mental addition, the digit keys being provided 
With suitable indicia, designating both their true 
values and the nine's conpiements thereof, and 
Selectively operaiole carry cut-out rechanism be 
ing included, as is well uilderstood in the art, to 
enable such operations. Multiplication is accorn 
plished with Such machines by repeated depres 
sions of digit, keys representing the nuitiplicand, 
with the necessary lateral shifting of Such Opera 
tion to the denominational Order's dictated by the 
riaultiplier, and the performance of division re 
quires generally similar operations, using the 
comperiental digit indicia, and governed by 
Soewhat more complicated rules of procedure. 
The performance of subtraction. With Such ma 

chines has been singlified by the mechanisia 
disclosed in my prior United States LetterS Pat 
ent, No. 2,410,823, issued November 12, i946, 
wherein the compleinental marking of the digit 
keys is dispensed with, and the Operator Ylay 
proceed in a anaer siinila, to that employed in 
longihang subtraction and with machines having 
reversible actuator in echanisin. This is accoin 
piished in the machine of Patent No. 2,410,823 
by the pirovision of normally inoperative congle 
mental stop bars, subtraction control mea is in 
cluding a “ninus' key settable to render the 
complemental stop bars operative and to render 
the normally key-responsive actuating mecha 
nism key-set, and another control means manu 
ally operable by depression of an "equals key,' 
after the depression of those digit keys repre 
senting a subtiraiend, to cause actuation of the 
machine to enter the title copielerit of Such 
subtrahend in the accurmulator, including the 
attornatic entity of '9's' in all denominational 
Griers in which no digit, keys were despireSSed and 
of “O'” 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 
inachine for additive actuations, the perform 
ance of proble: is 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 
is achine, in addition to the Subtraction mecha 
isin of Patent No. 2,410,823, as fully illustrated 

a.ind disclosed in my prior United States Fetters 
Pate; at No. 2,492,703, issued December 27, 1949, 
and No. 2,43,575, issued November 11, 1947. 
these latter machines include division mecha 

Ilisin. Settable to cause the entry of the true com 
plement of a divisor into the accumulator, upon 
depression of the digit keys representing the 
actual figures Of the Same, as Well as a resultant 
autonatic entity of '9's' in all deinominational 
Ordei's Where ilo 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. 
SioWever, they require repeated manual depres 
SiOias Of those digit keys representing the divisor, 
including the lateral or trans-denominational 
Shifting by the Inachine Operator of the particu 
all finger-holding' corresponding to Such di 
Wisci", as deter (lined by the specific problem 
being perfor Ined. Similar repeated depressions 
of a pitrality of digit keys representing a mull 
tiplicand, in accordance with the digital values 
of a multiplier, including lateral or trans 
denonizational shifting of the particular finger 
holding arrangement dictated by the specific 
inlitiplicaid, likewise are required in perform 
ing inultiplication problems in all of the prior 
machines, hereinbefore enuinerated. 

in ny prior United States Letters Patent, No. 
2,430,574, issued November 11, 1947, I have pro 
Wided iileans to facilitate the performance of re 
peat types of calculations, namely, inultiplication 
3.1d division, in key-responsive machines, which 
cCaprises Ianually Settable mechanism for 
Conditioning the inachine for key-Set crank op 
eration, whereby those digit keys which are de 
preSSad to represent a multiplicand or divisor are 
retainied in partially depressed position for sub 
Sequent Connplete depression, for the desired 
Inuitiber of times, in response to actuation of an 
Operating Craik, in this prior machine of Patent 
No. 2,430,574, Ranual control members also are 
provided Which are Selectively 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 denominationally 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 principal object of the instant invention is 

to pirovide a calculating innachine of the normally 
{ey-responsive type, having unidirectional actu 
atting 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 probleins of addition and Subtraction is 
accCInplished in the same nanner 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 the 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 
plie'. Probleins in division similarly may be per 
formed by use of a division control key, instead 
Of the nultiplication control key, and the same 
Operations control key and shifter key. 
Another important object of the invention is 

to eliminate the possibility of misoperation of an 
optionally key-responsive or key-set calculating 
machine by providing normally inoperative or 
dinal Slide ba's that are noved to operative posi 
tion, in response to the setting of the machine 
for key-Set operation, to positively block and 
imit the degree of movement which subsequently 
may be in parted to any digit key to an extent 
in Sufficient to effect key-responsive actuation of 
the machine thereby. 

In my prior Patent No. 2,410,823, no such key 
blocking lineas is employed when the machine 
is Set for key-Set actuation, the digit keys then 
being permitted their normal full extent of de 
preSSive lovenent. The function of preventing 
l'eSultant digital actuation of the accusinulator in 
that prior machine is performed by rotation of a 
transverse shaft by the “minus' key, which shaft 
Calries a locking arm in each denominational 
Order thus engaged with the actuator hook in 
that order that otherwise would be engaged with 
the constantly rotating toothed wheel of the 
actuator Inechanism, upon digit key depression, 
SO as to prevent such hook and wheel engage 
neint. When a digit key is depressed. The na 
Chine of my prior Fatent No. 2,430,574 is always 
key-responsive in operation. Even though de 
pressed digit keys are latched in partially de 
preSSed Ol' key-Set, position for multiple types of 
Calculation in the latter machine, subsequent op 
eration of the actuating nechanisin is effected 
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by complete depression of Such keys, which is 
accomplished by rotating the Operations Crailk. 
In my other cited prior Patents No. 2,430,575 and 
No. 2,492,703, the key-latching mechanisin. Of N.O. 
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 deples 
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 mechanisin. At 
the same time, normally inoperative key-latining 
means are rendered operative to retain depeSSe 
digit keys in key-set position to determine the 
digital extent of Subsequent operations of the 
actuating mechanism. The later Operations are 
effected by a manually depressible operations key. 
Another object of this invention is to positively 

prevent Operation of the actuating rechanism 
in such a machine, when the same is conditioned 
for key-set operation, in response to excessively 
sharp or hard depression of the digit keyS. IDe 
Spite the positive liniting of the permissible eX 
tent of movement of the digit keys by the ordinal 
slide bars, as enumerated above, which preventS 
Rey-responsive actuation in normal operation of 
the keys when the machine is conditioned fol' 
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 in part Sufficient nonenturi 
to its associated parallel motion mechanisin, Ol' 
accumuiatol actuation initiating member, as to 
effect operation of the accumulator actuating 
mechanism. Consequently, this object of the in 
Vention is attained by providing a nOrinally in 
Operative member in each denominational Order, 
all of which are moved to Operative position in 
response to depression of 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 theii associated accumulator actu 
ation-initiating members or parallel motion 
nechanism, 
A further object of the invention is the pro 

vision of means for rendering these movement 
blocking members ineffective in response to Still 
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 nuitipli 
cation problems, after the specific nultiplicand 
or dividend and divisor have been set up in the 
machine, by uSe Only of a depressible operations 
control key and, when required, lateral or trans 
Ordinal shifting of the keyboard setting repre 
senting the divisor or the multiplicand by de 
preSSion of a shifter key, and in which these 
Sane tWO keys are used in both of these types of 
multiple calculations. The resulting simplifica. 
tion of the performance of both positive and neg. 
ative repeat forms of calculations in a machine 
having a uni-directional actuator is accomplished 
to a large extent 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 operation of the power trip 
bars ineffective to actuate the accumulator dur 
ing the performance of multiplication problems 
only, except in those denominational orders in 
which a digit key has been depressed and latched 
in key-Set position. 
Thus a further object of the invention is the 

provision, in a calculating machine having a 
yieldable clutch interposed between a power actu 
ated member and a movement controlling mem 
ber or stop 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 locking 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 ba'locking means are con 
nected to the ordinal slide bars which limit de 
pressive movements of the digit keys, and are 
engaged with their associated stop bal's upon 
movement of the ordinal slide bars in One direc 
tion to operative position by the nultiplication 
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 control key also moves 
the ordinal side bars to an intermediate position, 
Such movement, thereof is less than that effected 
by the multiplication control key and insufficient 
to cause engagement of this locking means with 
the stop bars or movement controlling membel's. 
A further object of the instant invention, 

therefore, is the provision in such a calculating 
machine of normally in operative ordinal Slide 
bars that are moved in one 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 a multiplication control key, where- 4. 
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 
lator in such a calculating 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 unitary digit 
of such divisor, together with the entry of '9's' 
in all denominational orders of the machine high 
er than that in which the highest denominational 
digit of the divisor is located in such keybaord 
setting and in those orders in which no digit keys 
are depressed corresponding to zeros in the di 
visor. This is accomplished by automatically, eil 
terring “9's' in all denominational orders of the 
machine, except those in which : digit keys are 
set, representing, digital values of the divisor, and 
except in the units order of the machine in which 
tio' is added or the ten's complement of the 
corresponding value of any digit key which may 
be depressed in the units - Order. The result, 7.5 
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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, it is necessary to pre 
.vent 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 foll 
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 
ision of the division key and which causes each 
Subsequent depression of the shifter key to effect 
depression of the 'nine's 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 denominational 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 and rapid reading of the quotient 
by the machine operator is thus facilitated, and 
maximum ordinal separation of the remainder 
therefronn 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 following description, which, when 
taken in connection. With the accompanying draw 
ings, 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 a 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 Sectional 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 S-3 of Fig. 1 at the 
right side of the rina, Chine, and showing the cal 
celling crank or zeroizing level and the key-set 
interlocking inlechanisia associated thereWith: 

fig. 50, is a detail view of a portion of the 
nechanisna shown in Fig. 5 illustrating the con 
nection between the kay-Set, (gnditioning mech 
anism and the power tip bar blocking reans 
lendered operative thereby; 



2,877,500 
s 

f 
Fig. 6 is a transverse Sectional view taken Sub 

stantially on the line 6-6 of Fig. 1, and ShoWing 
the division control key and asSociated mecha 
nism, as seen from the lear of the machine; 

Fig. 7 is a transverse vertical section taken 
Substantially on the line - of Fig. 1, and show 
iing the keyboard mechanism as Seen from the 
front of the inachine from a point adjacent the 
if digit keys: 

Fig. 8 is a top plan view of the keyboard mech 
anisin, with parts broken away and tha key SteriaS 
shown in section, as seen from a point dilectly 
below the uppermost key plate; 

Fig. 8c is a detail plan view of part of the con 
trol mechanism of Fig. 8, showing the same in 
the position assumed with the machine set fol' 
the perfol'inance of multiplication or division; 

Fig. 9 is a view similar to Fig. 8, as Seen from 
below the second-from-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 top 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 1rear 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 hereinbefore, 
As in Patent No. 2,063,962, the calculating ima 
chine is shown as having an outer casing 2 
within which its various instrumentalities are 
mounted on skeleton frame membel's or partition 
plates 22 disposed between the actuating mecha 
lisms 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 
nine'al 25. The digit keys 24 are adapted for 
depression to determine the digital degree of 
actuation to be imparted to their associated de 
nominational ordel's of the accumulator mecha 
nism. Each column of keys 24 thus controls the 
rotation of an accumulator actuating pinion 26 
(Fig. 2) journaled upon a transverse shaft 2. 
that extends across the machine and is Suppolted 
by the skeleton frame members 22. Rotation of 
each of the actuating pinions 26 is transmitted 
through an internal ratchet mechanism to a 
combined lantein wheel and accumulator geal 
28 (Fig. 4) which is also journaled on the shaft 
27. The gear of the lantern wheel 28 meshes 
with a carrying gear 30 journaled On a shaft 23 
which is disposed in parallel relationship to the 
shaft, 27. The carrying gear also meshes with ail 
intermediate gear 3 journaled On a transverse 
shaft, S2, which intermediate gear in turn meshes 
yith a numeral wheel pinion 33 journaled Oil a 
transverse shaft 24 and fixed to a numeral 
wheel 35. 
Carrying mechanism is provided in each de 

nominational order of the accumulator for the 
purpose of inparting 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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8 
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 notor Spring 37 aSSociated With a 
carrying gear of the next lower denominational 
Order for each ten's transfer that is to be effected. 
The calrying-cam member 36 acts upon a dolly 
l'oll Secured to a bell-crank carrying lever (not 
showin) to Swing the latter in a clockwise direc 
tion, viewing Fig. 4. Such SWinging of the carry 
ing-lever causes a carrying pawl 4 i (Fig. 4) piv 
otally mounted on said level to throw the lantern 
Wheel and accumulator gear 28 a sufficient dis 
tance to impart, through the train of gears, a 
digital unit of actuation to the numera wheel 35. 
The actuation of each accumulator actuating 

pinion 26 normally is accomplished upon de 
pression of a digit key 24 in the corresponding 
denominationai order by a geal sector 2 (Figs. 
2 and 4) meshing with the pinion 26. The gear 
Sectors and the control and actuating mechanism 
for them are duplicated for each denominational 
Order of the calculating machine, so that a gen 
eral description of a single set of such mecha 
nisin Will be Sufficient for an understanding of 
all of therin. The Several gear sectors 2 are 
rotatably mounted upon a transverse shaft 3, 
and are adapted to be moved downwardly on an 
idle Ol' Setting stroke to an extent normally de 
termined by the value of the particular digital 
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 
impalted to their associated gear sectors 42, the 
digit keys 24 normally act through a power vii) 
mechanism to effect a connection whereby power 
Supplied by an electric motor, indicated general 
ly at 24 (Fig. 4), through a power shaft 5, which 
is connected to the motor in any desired manner', 
is effective to extend a power spring 46 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 palticular digital 
key of the Order depressed. Upon dep;ession of 
Said key, the gear sector 42 is moved through 
itS idle Ol' downward stroke by the power shaft, 
45 into position to impart proper and acculate 
digit accumulation to the adding mechanism 
upon its return movement, which is accorn 
plished by the associated spring 46. 
In Such normal key-responsive operation of 

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 49 and at the rear at 5 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 5.5 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 5.5 form part of a parallel motion device, 
and are constructed and mounted as shown and 
described in Patent No. 2,063,962. Each of the 
geal SectorS 42 is articulately connected to a 
hook 58 by a link 59 through a yielding clutch 
63, the hook 58 and the link 59 being articu 
lately connected to a substantially vertical guide 
member 60, which, in turn, is pivotally nourated 
On a transverse shaft 50. Each gear sector 32 
also is articulately connected to a movement, 
controlling bar, generally indicated by reference 
numeral 6i (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 a tail piece. 65 of a latch 
member 66 carried by the bar 55, normally con 
tributes to Ward holding the parallel notion de 
Vice in elevated position, and also holds. the latch. 
member 56 in a forward position, for a purpose 
which will be explained presently. A dog 67, 
which is pivoted at. 68 on the parallel motion: 
bar 48, is provided with a laterally extending 
lug 59 which is adapted for engagement with a 
shelf on a spring lifted lever 72 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. 
47 engages and depresses the bar 48 to inpart 
motion to the pagallel motion device, which car 
ries dog 6 downwardly to depress the lever 72. 
A spring mounted on the pivot between the link 
59 and the hook 53 engages the lever 72 and the: 
hook to. urge, the rear ea of the latter (left era. 
in Fig. 2) downwardly, so that it will normally 
cause, engagement of the hook 58 with a toothed. 
wheel. 3 upon depression of lever 2. However, 
this Spiring connection between hook 58 and lever 
2 will permit novement of the latter by the dog 
6T relative to the hook, if the hook is restrained 
in its normal raised position of Fig. 2 in a 
nanner to be later described. The toothed wheel 
3. is secured to the power shaft 45, which coa 

tinually turns iia a CGunter-clockwise direction 
(viewing Fig. 2). The engagement of the hook 
58. With the: wheel 3. pulls the-link 59 toward the 
rear of the machine; or toward the left, viewing 
Fig. 2, which imparts downward motion to gear 
sector 42, through the yielding clutch 63. For 
Ward notion is thus imparted to the digital con 
trol bar SF, until one of several lugs projecting 
vertically, therefrom, as will be more fully de 
scribed hereafter, is stopped by the stem 47 of 
the depressed key 24. 
The rearward notion of hook 58 and link 59 

causes the guide an 60 to Swing in a counter 
clock Wise direction from its normal position of 
Fig. 2' to extead the spring 46, one end of which 
is connected to: this guide arm- and the other end: 
to, a transverse shaft extending through the par 
tition pates 22. The link 59 noves the gear 
Sector 2 doWaWardly: ora: an idle stroke in re 
Sgonise to; such swinging of the guide arm SO 
and into. position to impart an adding novenerat 
to, the accumulator upon release of the hook 58: 
and contraction of the spring 46. The down 
waid novenleit. of gear Sector 42 normally is: 
under the centrol of the digital control bar 6 
(Fig. 4), and the gear Sector is; hated. Whera it 
has been noved downwardly the proper distance, 
enabling it upon return to impart the degree of 
digital advancement to the adding mechanism 
which corresponds to the particular key de 
pressed. The yielding clutch 63 permits: the con 
tinuation of the earward movement of link 
59, after downward movement of the gear sector 
42 has been stopped, and until the end of the: 
power stroke; and the automatic release of the 
hook 58 from the toothed. Wheel. 73. 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 3. Upon the return stroke (the opera-. 
tive stroke) of the gear Sector 42, the yielding 
clutch 63 permits relative movement of the parts 
in reverse: direction to that at the beginning of 
the adding movement, and thereafter the addiag 
actuation is accomplished. It is apparent, there 
fore, that upon depression of a key 24, the digital 
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control bar 6 normally determines the degree 
and extent. Of the downward movement of the 
gear Sector 42, and the bar 48 accomplishes con 
nection of the latter to... the power mechanism. 
Means are provided to prevent return sovement. 
of the dog, 37 before the hook 53 has opportunity 
to fully engage the toothed wheel i3, which 
means corpiises latch member 56 (Fig. 2); which 
is, pivoted at... it on link 5. This latcil member 
66, has an arria: 5; which is adapted to engage: 
upon a laterally projecting end 76, of the dog 67 
to hold the dog down against upward return 
movement and aiso, to hold the parallel motion. 
device in depressed position. Just prior to: the 
release of the hook 53, a pin 77 in an upwardly 
extending arn: 8 of the vertical guide member 
60, which thirough its connection with hook 58. 
has been carried rear Wardly, engages, a finger 
9 of latch: member 66. and frees the dog 67 so 
that the parallel motion device may return to 
normal raised position, 
in this. Operation, the digit key 24, which has 

been, operated is held depressed until release of 
the hook. 58 from the toothed wheel 73, when 

5 the key, Will be released and returned to normal 
raised position by its, Spring 38. A bar 8 (Fig. 2) 
having rearwardly extending, pointed locking 
lugs or teeth 82, is pivoted upon studs 83 extend 
ing. through slots: 84 in bars 48 in each denomi 
national Order of the machine. Consequently, 
upon depression of a key 24, the: bar 8?. is moved 
reali'Wardy (to the left. viewing. Fig. 2) relative 
to the Stennis, 47 of its associated digit keys 24. 
Referring more, particularly to Fig. 7, it will be 

5 Seen that each icey stem 4 is: provided adjacent 
its lower end with an aperture 85 extending 
therethrough which is verticaily aligned with the 
aSSociated bar 8 (Fig. 6) and into which a tooth. 
82. enters in. Such rearward movement of the bar 
8, thus holding the key down until the parallel 
motion device' is relieased and the parts are re 
turned to normal elevated position. It will be 
understood, that no two digit keys 24 of the same 
Columni or denominational order may be oper 
ated simultaneously by virtue of a plurality of 
anchor-shaped locking members, 90 (Figs. 2 and 
6). Which are disposed between adjacent, key 
stems it in each denominational order and are 
rocked into locking engagement with the adja 

E. cent keys through the medium of the apertures 
88, upon depression of any one key in that order. 
This key locking mechanism is fully described 
and illustrated in United States Letters Ratient 
No. 2,043,021, issued. June 2, 1936. Full depres 
Sion of any other key in the same order, until 
the depressed key is returned to normal position 
to release these: locking members, is thus pre 
Vented. Very limited downward movement of a. 
key 24 is allowed, however, even though another 
key of that Order is in a partially depressed posi 
tion, far a purpose; which will be explained in 
detail hereinafter. It will be understood, of 
course, that any digit key 24, of one order may 
be operated at the same time. as any other de 
Sired key of any other denominational order or 
OrderS. 

Rather than being key-responsive in operation, 
as above described for performing addition, the 
instant: mechanism is optionally operable as a 

a key-Set: machine for the performance of sub 
traction problems,. The means for rendering the 
machine key-set for subtraction also provides 
for automatically entering the ten's complement 
of the Subtrahend into the accumulator, 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 8T 
(FigS. 1 and 3). After entry of the minuend into 
the nunera. Wheels 35 of the accumulator in re 
Sponse to depression of the propel digit keys 24, 
or whenever it is desired to subtract SOne value 
from that registered in the accumulator, it is 
necessary only to depress the “minus' key 85, 
Set the Subtrahend into the keyboard by depress 
ing the proper digit keyS 24, and actuate the 
“equals' key 8A. Means are provided, which are 
fully illustrated and described in Patent No. 
2,410,823, for insuling propel Sequential opera 
tion of these partS by latching oi holding the 
“minus' key in depreSS3d position, causing its 
automatic release upon actuation of the “equals' 
key 8, and preventing depression of the latter 
unless the “minus' key 8 first is depressed. 
Upon depression of the “minus' key 36, a lever 

95 (Fig. 3) is SWung in a clockwise direction 
about its pivot 97 to move a pawl S3 carried 
thereby doWinWardly, which acts upon a pin 05 
in an arm 06 secured to a transverse rock shaft 
29 to impart a counterclockwise movement to 
this shaft E. Securely fastened to rock Shaft, 
is in each denominational order of the ma 
chine is a lock arm 8 (Fig. 4) which, upon such 
counterclockwise rotation of Shaft , is adapt 
ed to engage an aSSociated vertical lug i , one 
of Which is formed. On each of the hook in embers 
58. 
their upper disengaged position of Fig. 4 by a 
Spring C. But they are naintained in engage 
ment with the lugs of the hooks 58 upon 
depression of the “minus' key 8 and until re 
lease thereof in response to actuation of the 
“equals' key 3. While lock arms 8 are SO 
engaged with lugs , the depression of any of 
the digit, keys 24 obviously cannot cause engage 
ment of the aSSOciated hook 8 with its rotating 
toothed wheel i3, but any digit key then de 
preSSed Will be atched and retained in Such de 
pressed or key-Set position until released in re 
Sponse to actuation of the “equals' key 8. As 
previously explained, depression of a digit key 
24 will cause its aSSociated dog 67 to depress 
lever 2, and the spring connection between the 
lattel and its hook 58 Will enable Such operation 
to take place without causing engagement of 
hook 58 With toothed Winee i3 when the hook is 
restrained by its lock arm 38. However, the de 
pressed key 24 will be latched in key-set position 
by virtue of latch member S6 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 depleSSed in 
entering a subtrahend Will be maintained in Such 
key-set position until their respective hooks 58 
are released from the lock armS 8 and alliowed 
to drop into engagement with the toothed wheel 
13, whereupon the pins T will move latch mem 
bers SS to release dogs 6 and permit Spring re 
turn of the parallel notion devices of the de 
pressed keys 24 to normal elevated position. 
As in Fatent 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 

The lock arms 8 normally are held in ; 
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anism in accordance with the nine's comple 
inental value of any key 24 depressed in enter 
ing a Subtrainend in a 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 
mechanisin normally controlling the digital actu 
ation. Of the adding mechanism in each denon 
iiational Order comprises the movement control 
ling bar indicated generally by reference nu 
ineral S (Fig. 4). Each of these bars 6 com 
prises a regular Stop bar f2 and a complemental 
Stop bar 3, Secured together and Spaced rela 
tive to each other by means of Studs (Figs. 6 
and 10). The bars 2 and 3 have formed 
thereo vertically projecting Stop lugs 5, the 
lugs 5 of the stop bar 2 being spaced pro 
gressively further back of the key stems i from 
the fl'OIt to the rear of the machine, and the 
lugs 5 of stop bar 3 being spaced progressive 
ly furtheir back of the key stems from the rear 
to the firCnt of the machine (as shown in Figs. 4 
and 10). The stop lug 5 of the regular stop 
bar 2 just to the rear of the 'i' key is spaced 
One step back of the stem of the '1' key, and 
the distance from each succeeding stop lug to 
itS aSSociated key stem to the rear of the ma 
Chine graduatedly increases until the rearmost lug 
is Spaged nine steps back of the '9' key. I'he 
Stop lug 5 of the complemental stop bar 3 
just to the rear of the 'i' key is spaced eight 
Steps back of the stem of the '1' key, and the 
Spacing graduatedly 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 3', 
differs from these nine's complemental stop bars 
i 3 in all other Orders in that the stops 5 
thereon are Spaced progressively one step fur 
ther back than are the stops 5 on the nine's 
complemental stop bar f3. In other words, the 
complemental stop bar 3' of the units order 
is adapted to control the entry of the ten's com 
plenent of any key depressed in that order. The 
COmplemental Stop bars 3 and 3' are each 
provided at their forward ends with depending 
arms 6 (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 clutch hook 58 with its toothed wheel 
73, there is a downward movement of the gear 
Sector 42 in that denominational order which, 
through its connection with the digital control 
bar 6f, as just explained, is halted by engage 
nient of the aSSociated Stop lug 5 on the stop 
bar f2 with the sten 41 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 73 and 
return of the parts to normal by spring 46, an 
amount represented by the value of the key de 
pressed. 
When it is desired to enter the complement of 

a Subtrahend into the accumulator during a Sub 
tractive Operation, the complemental stop bars 

3 and 3' are shifted into operative relation 
With the Stems 47 of the digit keys 24, so that 
upon depreSSion of a digit key and Subsequent 
downward movement of the gear sector 42, the 
Complemental value 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 2 is in operative relation 
thereWith. The lower end of the stem of the 
“minus' key 38 is provided with an angular Sur 
face engaging a roll 8 (Figs, 4 and 10). Which 
is rotatably Secured to an upright arm f9. The 
arm 3 is fixedly secured to a rock shaft. 2 
running from front to rear of the machine, and 
having a bearing at opposite ends in lateral faces 
22 and 22 provided at the upper portions of 

vertical support, pieces if and f', which are 
in turn supported at their lower ends on tie rods 
23. Also Securely fixed to the rock shaft. 2 are 
upright, arms. 23 and 24 (Fig. 4) located, a.d.- 
jacent the front and rear of the machine, re 
spectively. The upper free portion of the arm 
23 is disposed in a. Sinall slotted portion of a. 

tian Svelge Support, bar 25 positioned near the 
front of the machine (Fig. 10), which is slidably 
mounted in the intern ediate frame plates 22 
and is pro'vided with a plurality of laterally 
Saeed, upstanding pins 26 fixed. therein. A 
similar transverse support bar 2 is mounted at 
the real of the machine, which likewise is pro 
vised With 
Small slotted portion in which is positioned the 
upper portion of the upright airm. 24. The pins 
23 and is on the bars 25 and 24, respectively, 

are adapted to enter the open portion between, 
the stop bars 2 and f 3 (or 3') of each of 
the digital control bars. S. to maintain proper ara way 

alignment, thereof with their respective key Stein S. 
i. The rock shaft 2 and the Support bars 25 
and 2 and digital control bars SA 3.e. normally 
maintained in the position of Fig. 6 under ten 
Sion of a spring 39 interconnected between the 
lower end of the arm 23 (Fig. 4). and a frame 
plate 22 to retain the regular stop bal's 2 in 
operative relationship with their aSSociated digi 
tal:ey StemS. 
Upon depression of the “minus' control. ikey 

SS, the resulting inward movement of the roll 
; : Will swing the upper end of the arm 9 to 
the left, viewing. Fig. 6, which will cause shaft 2: 
to be rocked to shift the support bars: 25 and 4 
2 and all of the digital control bars 6 (to the 

left, from their positions of Fig. 6) to dispose the 
stop bars 3 and 3’ in operative relation, with 
the lower ends of the key stems . A.S. Seen from 
this figure, these cornplemental stop bars 3 and 
: 3' normally are disposed in vertical alignment 
with the slots is in the lower end of the key StemS 
is , so as to be inoperative, but Such shifting. 
upon depression of the “minus' key 85 moves 
the regular stop bars 2 inwardly out of align 
ment, With the key stems: 4 while moving the 
complemental stop bars into vertical alignment 
with the inner edge portions of the lower ends of 
the key SteinS. 
As fully described in Patent No. 2,410,823, the 

“ints' key E6 is maintained in depressed posi 
tion, when actuated, until the “equals' key 8 
S. ubsequently is depressed, so that rock arms 63. 
are maintained in engagement. With their aSSOCi 
atted lugs of hooks. 58 to prevent engagement 
of the latter. With toothed wheels 73 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 
depressed or key-set position following depres 
Sion of the “minus' key 86, and the parallel no 
tion bars of the respective orders of depressed 
keys cannot return to normal position, because: 
of the lateral ends of their dogs having been: 
engaged by the associated latch members 66, 

such upstanding pins 26, and has a 

5 

20 

2 5 

30 

8 

i 

6 

65 

70 

75 

14 
which remain in such engaged position until a 
poWel' action takes place, as previously described. 
Means. are provided, therefore, for releasing the 
clutch hooks 58, after the Subtrahend has been 
Set upon the keyboard, to enable their engage 
ment. With the toothed. Wheels, 3 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 “equalis' key 
8, the lower end of the stem of which engages 
one arm of a lever 28 (Fig. 3) which is pivoted 
intermediate its ends. On a short Shaft f3, fixed 
to an intermediate frame plate. 22. A downwardly 
extending an at the rear end of lever 28 is 
provided With a laterally, extending pin adapted 
for engagement with the forwardly extending 
alia of the three-anned paW 98. Depression. Of 
the “equals' key 87 thus results in clockwise rock 
ing of paWl 98 (WieWing Fig. 3) to cause its lower 
arn to be SWung real Wardly to be disengaged 
from the pin. 95, allowing the Shaft. to be: 
rocked clockwise under the tension of its spring 

. The rock arms 8 are thus removed from 
locking engagenet. With the lugs formed oil 
the hooks 53, being returned to their normal posi 
tions of Fig. 4, thereby allowing: those hookS, 53. 
in the denominational orders, in which digit keys 
24, have been depressed in the previous setting. 
f the subtrahend into the keyboard to drop into. 
engagement With their toothed. Wheels 3. 

it is necessary, however, that '9's' be added in 
all denominational orders in which no digit key 
2i has been depressed, and that '10' be added. 
in the units oider if no key has been depressed 
therein. This is accomplished, at the same tine 
that rock arms 8 are returned to Ornal po 
sition, upon depression of the “equals' key 8, 
the forward arm of lever 28 engaging a pin 35 
fixed in the curved upper end of a lever 3. to: 
rock the latter in a clockwise direction, viewing 
Fig. 3. The lower end of lever 37 is securely 
fixed to a transverse rock shaft 38 and is Spring. 
urged toward its rearward or normal position of 
Fig. 3. Also securely fixed to the rock shaft 38. 
are a plurality of upright arms 39 (Figs. 2, 4, and 
5) Spaced transversely across the machines in 
each dengminational order thereof, the upper 
eXtreinities of Said ans being in engageable re 
lationship. With laterally extending pins & 
IagInted in the links 55. Depression of the 
"equals' key 3, thus swings the upper ends of all 
of the arms 33 forwardly to urge the links 55 in 
a forward direction. Movement of any of the 
links 55 in this manner imparts motion to the as 
SOciated parallel motion device, in the same man 
ner as though caused by depression of a digit, key 
in that denominational order, to cause depres 
Sion of hook. 58 controlled thereby into the path. 
of its aSSociated toothed wheel. 3, 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 23 in Such order, it will be apparen; 
that bar 6 which controls the digital setting of 
the gear Sector 82 will receive a full forwart 
movement, With a consequent maximum down 
Ward movement of the gear sector sufficient to 
add '9' into the accumulator upon the upstroke 
of the Sector under tension of Spring ... Whe 
no key has been depressed in the units order, 
that is, When a Zero occurs in the units order of 
the Subtrahend, forward Swinging of the arm 39. 
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' into 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 custon&ity to 
provide an “overflow' numeral wheel, indicated 
at 50 in Fig. 1, to which is transferred the carry 
of the “10's' resulting from operation of the actu 
atting 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 '9' to the ac 
cumulator mechanism of that order to bring to 
zero position the numeral wheel ESC when a '1' 
has been carried thereto by the entering of the 
complemental value of the Subtrahend and the 
subsequent carrying of the “10’s' across the reg 
ister, as just described. To this end, there is 
provided a geai sector £2 (Fig. 3) Similar to the 
sectors f2 aiready described and mounted oil the 
shaft 43, but directly connected to a guide men 
ber 28 by means of a link 259 which is pivotally 
interconnected between sector 2.2 3nd guide 
member 268. A Spiring 246, similar to the 
springs AG, is connected to this overflow guide 
member 25 to maintain the lattei' and the gear 
Sector 242 in their normal position of Fig. 3. 
Rearward movement of the guide member 25 
thus will cause downward movement Of the geal 
sector 252 in an idle or setting stroke, and the 
spring 246 will return it to nomaii'aised position 
in an adding movement in the Sala Inannel 
previously explained relative to the regular Sec 
tors 42. Such rearward innowe;nent of the guide 
member 233 is accomplished through CO anection 
with the guide member 6 of the next adjacent 
or highest denominational order. The keys 38 
and 3 are provided with a short modified parallel 
motion device, similar to those in the Several de 
nominational orders previously described, Winich 
includes a link 255 (Fig. 3) having a pin 48 
fixed therein. Depression of the “minus' key 35 
thus causes forward movement of this link 255 
and its pin 46, and the latter rocks a Spiring 
urged lever 48 clockwise (viewing Fig. 3) against 
the action of its spring to depress the real' end of 
a hook or lock piece 54, which is pivotally 
mounted on a horizontal arm 53 of the guide 
member 28 of the overflow order, So as to engage 
this lock piece is with a pin 57 Secured to the 
guide member $6 of the next adjacent Or highest 
denominational order. Upon engagement, there 
fore, of hook member 33 with tcothed. Wheel 8 in 
this highest denominational order to the light of 
the overflow order, either resulting from the Set 
ting of a digital key 24 thereii and/or depression 
of the “equals' control key 3i and release of lock 
arms 98 as previously explained, the guide melil 
ber 6 in that order will be pulled real Wardly ahdi, 
by such connection with the guide member 2 
of the over?ioW order through lock piece 5, the 
gear sector 252 of the overflow order Will be given 
a maximum downward movement to add '9' 
upon its subsequent upward movement under the 
action of the spring 238. Such real'Ward move 
ment of the overfiow order guide member 269 
will release the parallel notion Aechanism in the 
overflow order to enable automatic return of the 
keys 86 and 8 in the same manner as the paral 
lel notion devices in the other Ordiers of the na 
chine are released, as previously explained. 
subtractive calculation thus is completed upon 
the depression of the “equals' key 8, and the 
several parts moved to operative position by the 
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previous depression of the 'minus' key 8 auto 
matically are returned to inoperative position to 
reset the machine for normal key-responsive 
Operation. 
Addition and Subtraction problems thus are 

performed with the instant machine in the same 
manner as with that of Fatent, No. 2,410,823, and 
the reference numerals So far referred to helein 
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 nachine by 
means of mechanism different from that dis 
closed in any of my prior patents hereinbefore 
referred to, and in 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 39 is 
depressed which moves the complemental stop 
bars 3 and i iS' into operative position, in the 
Same manner as does depression of the "ninus' 
key 86, and also conditions the machine for Sub 
Sequent key-Set operation, but not by neans of 
the lock arms 88, which remain inoperative. 
Instead, depreSSion of key 38 noves 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 noVenent of the digit keys 24 thereafter 
depressed to set up the desired divisor in the 
keyboard. Any keys 34 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 side bars 
prevent Such Setting of the digit keys from effect 
ing Operation of the accumulator actuating 
nechanism and limit downward novement of the 
keys to a degree only sufficient subsequently to 
control the eXtent of movement of the gear sec 
tCrs 2 in the aSSociated denominational orders 
by liniting movement of the complemental stop 
bars 3 and 3'. Subsequent depression of an 
Operations key Will effect engagement of a 1 the 
hooks 58 with their rotating toothed wheels 3, 
through the agency of the operations shaft 38 
and the rock arms 39, to cause operation of ali 
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 setting 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 order in which 
no digit key has been depressed and '10' in the 
unitS order, if no key has been depressed therein. 
AS a, iesult, the Overflow numeral wheel 50 Will 
register '1' and the remaining Orders of the ac 
Cumulator will register the “intermediate re 
mainder,' compirising the dividend. With the di 
visor subtracted from its corresponding highest 
Orders, the divisor initially having been set up 
in those denominational ordei's of the keyboard 
Corresponding to the highest denominational ol 
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 repeatedly de 
preSSed until the Ordinal values registered in the 
denominational Crders of the accumulator cor 
responding With those Orders of the keyboard 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 
numeirai wheel 5. The keyboard Setting of the 
divisor then is shifted automatically one denomi 
national Order to the right by depression of a 
keyboard Setting shift key and, if the Ordinal 
Values legistered in the Corresponding orders of 
the "intenediate 'elinaindel' equal or are 
greater than the divisCli, Sulci reviously de 
Scribed actuation of the operations control key 
is repeated; or if such values of the correspond 
ing orders of the "intern ediate remainder' are 
less than the divisor, the shift key is depressed 
again. These operations are repeated until the 
"remainder' is less than the divisor. If, as is 
normally the case, the divided Was entered in 
the lowermost denominational orders of the ac 
cumulator, the final result of Such division op 
eration will be the registration of the gotient 
in the highest denominational ordiers of the ac 
Cumulator, with its highest order digit, keing 
indicated by the overflow nuneral wheel,iii, and 
with the remainder, if any, being registered the 
maximuin possible distance therefron in the low 
est dieoninational ories of the accuinlator. 

Referring particulariy to FigS. 1, 3, 4, 6 and 
10, the “division' key S is located to the left 
of the highest denominational order of digit, i.eys 
24 in front-to-rear alignment. With the keys 36 
and 3i. The lower end of the stein of key 3 if 
has an angular portion (Fig. 6) in engagement 
with a rol. 33 (FigS. 4 and iO) rotataly Secured 
to an upright arm 9', similar to airm S pre 
viously described, and likewise Secured at its 
lower end to the rock shaft, 2 E. Depression 
of key 35: thus shifts all of the digital control 
ba's Si laterally, in the Saine nanner as does 
depression of the “minus' key 83, to move the 
complemental stop ar's S and 3' from their 
inoperative to their operative positions regative 
to the digital key stems . In order to nailin 
tain the “division' key 38 in depressed position 
during the SubSeculeiat operations performed in 
a division calculation, as above described, a verti 
cal atch or lock lever 334 (FigS. 3 and 6) is 
provided which is substantially identical to the 
lock ieve 35 enployed in inly prior Patent No. 
2,492.703. This lock aver 34 is pivotally 
nonted at is lower end at 35 and urged in 

a counterclockwise direction (viewing Fig. 3) by : 
a Suitable Spiring 3. he upper end of the 
lock ever 35 is provided With a rearwardly ex 
tending projection 3 is having an angularly dis 
posed upper Silface, and ar. OutWardly displaced 
can finger 38, these portions of the lock lever 
being siniia to the projection 332 and can 
figer S3 of the lever 385 of Patent, No. 2,492,703. 
As best seen in Fig. 6, the outer, lower end of 
the stem of key 3 is cult, away to a point just 
above the tipper end of the lock ever 34, and 
this key stem is provided with a pair of verti 
caliy Spaced apertures 839, sinilar to the aper 
tures 33 in the digital sterns , which are aligned 
vertically with the lock lever 354. Thus, de 
pression of "division' key 3 causes the bottom 
surface of its key Stein to engage the angular 
Surface of the projection 35 to Swing the lock 
lever 335 in a clockwise direction (viewing Fig. 
3) against the action of its Spiring 336, and com 
plete depression of the key 3 permits counter 
clockwise return of the lock lever 394 by its 
Spring to normal position which engages the nose 
portion of the projection 3 in the lower ape 
ture 369 to prevent upward return of the key 
30. As best seen in Fig. 6, the key 30 is pro 
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18 
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 
Inediate its ends, the lock lever 304 norinally en 
gages in a flat or notched portion of a trans 
Verse Shaft 3 which is similar to the shaft 343 
of Patent No. 2,492,703. This shaft 3i, as will 
be more fully explained hereinafter, is rotated 
lipoli depreSSiO or actuation of either a release 
key or the Zeroizing lever, and Such rotation of 
the shaft Will rock the lock ever 35; against 
the action of its Spring 36 to release the pro 
jection 3 from the aperture 39 to permit re 
turn of tie “division' key 3 to its normal upper 
positioi by its Spring 38. At the same time, 
the cain finger 33 on the lock ever 384 will 
engage the lower end of the stem of key 30 
When the projection 3 is removed from the 
apertui.e. 39 to can the key 3) upwardly, if 
there is any tendency for the key to stick or 
i)ind. 
As in Patent No. 2,430,574, the keyboard 25 

i.e.eir CO2 inprises a control unit Outed on the 
vertically disposed skeleton plate 2 above the 
accuinulator actuating mechanisa, and it in 
citides five SubStantially horizontal frame plates 
IGuibered 32 through 36, from bottom to top 
of the machine (Fig. 2), in paraliel spaced re 
lationship. iiie three ioWertzost keyboard plates 
S 2, 3 E3 and 3.4 are mounted on the skeleton 
piates 22 as in Iny prior IGachines and are suit 
ably Slotted, irot only to receive and guide the 
Warious k&y Steins, gut also to retain the anchor 
locks Si therebetween, and the Spirings 38 are 
;IOuiated on Suitable lugs struck up from the 
piate 83. Eine remaining parts of the keyboard 
recialisin, to be described hereinafter, are 
mounted between the middle plate 3 is and the 
added two top plates 35 and 36, piate 35 be 
ing secured to, and Spaced from, plate 3i 4 by 
Suitable threaded spacing Collars Secured to the 
iatter aind screws 3 fi (Fig. 8). Transversely ex 
tending angle bars 3 8 and 33 (Figs. 2, 8, 11 
and 12) are disposed acroSS the front and real 

5 edge portions, respectively, of plate 3i and are 
Secured thereto in any suitable maininer, as by 
neans of screws 39 and 38' (Fig. 8). A plu 
rality of angle brackets 32 (SigS. 2, 6, 7 and 8) 
have their horizontai feet Secured in any de 
sired manner to the under side of the top key 
plate 3 6 and are aligned froin front to rear 
of the Ina Chine 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 
Wei'Se bars 38 and 38'. These vertical faces 
of the bars 38 and 3.8" and brackets 32 are 
g;Ovidied. With Suitable aligned apertures for re 
ceiving rods or shafts 322 which thereby retain 
the upper keyplate 3S in place and prevent 
lateral movement thereof, one Stein rod 322 be 
ing provided for each such group of three 
brackets 32 . The end brackets 32 in turn pre 
went front-to-rear imovement of the keyplate, 36. 
AS ShoWin in FigS. 2 and 8, a transversely ex 
tending bracket 323 secured to the keyplate 3, 5, 
as by ineans of screws 324, is provided with up 
Standing apertured ears or lugs 325 adjacent each 
of the intermediate brackets 32 for receiving 
the rods 322 to secure the central portion of 
the upper keyplate S. The bracket, 323 also 
is forted With rear Wardly extending curved fin 
gers 336 for receiving a transverse rod or Shaft 
32, for a purpose presently to be explained. As 
best seen in Fig. 2, removal of the various digital 
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and Control keys from the keyboard Will pelimit 
lifting and removal of the top keyplate 36, upon 
real Ward withdrawal of the several retaining 
rods $52 from their engagement with the angle 
bai's SS and 38', brackets 32; and ears 325, 
which inay be accomplished following removal 
of the casing 2 of the inachine. 

In addition to rendering the regular stop bars 
inopelative and the complemental stop bars 3 
and 3' operative, as previously described, de 
pression of the “division' key 3C also rende's 
the normally key-responsive instant inachine 
key-Set, so that any digit keys 24 Subsequently 
depressed to set up a divisor in the keyboard 
25 will reinain latched in a partially depressed 
position, he mechanism now to be described 
for rendering the Inachine key-Set is not tihat 
rendered Operative by depression of the "lininus' 
key 66, since actuation of key 3 does not lock 
shaft 3' to engage lock arris :03 with lugs 
of the hooks 58, but it includes Olrdinal ke 
latches 323 somewhat similar to the key atch 
bars 114 of Satent No. 2,430,574. One of these 
latches 333 is provided in the form of a loingi 
tudillai bai Oi bail in each deinoninational or 
der of the inachine adjacent, and at the light 
Side of, each roW of steras is of the digit keys 
2 (FigS. 2, 3, 6, 7, 8 and 8a). Each latgh bar 
or bail 323 is journaled for pivotal novement 
on Suitable trunnion studs, formed integrally 
thelewith at each end adjacent its upper edge, 
which extend through apertures provided in the 
verticai portions of the firont and rear trans 
verse angle gal's 38 and 38'. Folined on each 
lateh bar 323 are a plurality of depending atch 
anns 33 each terminating in an in Wardly ex 
tendig iOWer end adapted to engage below, be 
Can Yned OutWardly by, or engage above a pro 
jection 33 formed on each of the stems A of 
the digit keys 24 (Fig. 7). As best seen in Figs. 
7 and 8, the latch arms 329 of each bar ol' bail 
$25 are urged toward engagement with their as 
Sociated digital key stems 4 by a spring 332 
COil Elected between the forward an 32 and a 
Stud pin 33 Secuired to, and upstainding from, 
the key plate 3: . 
Adjacent the rear of the machine (Fig. 8), a 

transversely extending bar 334 is slidably 
mounted on the keyplate 35, by means of suit 
able pin and slot connections, which is provided 
with a for Wardly and upwardly extending fingei 
Or projection 335 in contacting relation with the 
rearin Ost arm 323 of each latch bar 328 (Fig. 8d.). 
The left end of this bar 334 is urged by the sev 
eral latch bar Springs 332, through the agency 
of the realmost ains 329 of the bars and the 
fingerS 335, OutWardly into abutting engagement 
with a pin 338 upstanding from the real' an 
of a bell crank lever 33 pivotally mounted inter 
mediate its ends at 338 on the keyplate 3 (5. 
The other arm of lever 33 is provided with a 
Similar upstanding pin 339 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 342 is pivotally 
connected to the depending arm of a bell crank 
lever 343 which is pivotally supported inter 
mediate its ends at S44 by a Suitable bracket 
345 extending upwardly from the keyplate 35. 
The rear end of the other or substantially hori 
Zontal alm of the bell crank lever 343 is disposed 
below and in engagement with a shoulder fornad 
on the stem of the “division' key 39 by means 
of a cut-out portion 346 provided in the Outer 
edge of this key stem, as best 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 
34 to which one end of a coil spring 348 is con 
nected, the other end of this spring being an 
chored to the keyplate 35 by an upstanding 
Stud pin 349. 
When the machine is in its nornal key-re 

Sponsive condition with the “division' key 39 
in raised position, the Spring 348 maintains the 
link 342, bell crank lever 33i and transverse bar 
33 in their positions of Fig. 8, wherein the 
fingers 335 maintain the Several latch bai's or 
bails 328 in their inoperative position of Fig. 6. 
AS therein illustrated, the latch allins 323 thus 
are maintained out of operative association with 
the projections S3 on the digital key Stens 47. 
Upon depression of the “division' key 30?, how 
ever, the rearwardly extending arm of bell crank 
343 is depressed by the shoulder of the key stem 
to move the link 342 forwardly against the action 
of Spiring 348, which SWings the beli crank lever 
33 from its position of Fig. 8 to that of Fig. 8a. 
The Springs 332 of the several ordinal key latches 
328 thereby are permitted to swing the lateh 
arms 329 from their position of Fig. 6 to that of 
Fig. 7 to engage their lower ends with the digital 
key stems 47 below their lateral projections 33f. 
Subsequent depression of any digit key 2, thus 
resultS in its aSSociated latch bal' or hail 328 
being Swung OutWardly against its Spring 332 by 
the resulting can action of the projecticn 33 
against the OWei end of its aSSociated atch arm 
3.29. Continued depression of the digit key 24 
in Sufficient degree to dispose the projection 33 
below the lower end of the laidh ari? 329 will 
parmit spring 332 to return the latch bar 328 to 
its active position of Fig. With the lowe; end 
of the latch arm 329 disposed above the pro 
jection 33 to retain Such deplessed digit key 
against return upWardly to normal position by 
its Spring 38. Obviously, if any other digit key 
24 in the same denominational order Subse 
quently is depressed while Such first depressed 
digit key is So retained in partially depressed 
position by its latch bar 328, the latter will be 
released from latching engagement with the 
projection 33 of the first depressed key to per 
mit return thereof by its Spring 38. Such de 
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 perinitted, as previously explained, by the 
upper slotted portion of the apertures 85 (Fig. 
7) in the digital key stems 4. 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 33 Will release the asso 
ciated latch 328, to permit return of any other 
key in the same order previously atched in par 
tially depressed or key-Set position by its latch 
arin 329, before actuating the adjacently dis 
posed anchor lockS 90, which the key Stern does 
thereafter in the lower portion of its movement 
to key-Set position. 

Depression of the “division' key 3G , as well 
as rendering the instant nachine key-Set, also 
renders mechanism operative to positively pre 
vent machine actuation in response to Suise 
quent depression of any digit key 24. This key 
blocking mechanism comprises a normally inop 
erative ordina Slide bar 35 mounted in each 
denominational order of the machine and ex 
tending through vertical slots 352 in the asso 
ciated key stems 47 (Fig. 7). The forward end 
of each of these Ordinal Slide bars 35 is reduced 
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in vertical dimension and extends through a 
suitable aperture in the vertical portion of the 
transverse angle bar 38 (Figs. 4 and 12) for 
sliding Support thereof. The rear portions of 
each of these slide ba's 35 are similarly Sup 
ported by the transverse angle bar 3 fe' at the 
rear of the machine, apertures 353 (Fig. 11) ber 
ing provided in this rear bar 38 of Sufficient 
height to permit longitudinal withdrawal of the 
bars 35 rearwardly therethrough. As best seen 
in Fig. 4, each of these ordinal slide bars 35 f is 
provided with a slot or notch 354 normally trans 
versely aligned with each of its associated digital 
key stems 47, 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 35 during depression of the digit key to 
effect key-responsive operation of the machine, 
but will be noved downwardly into this clearance 
slot 354. At the rear edge of each clearance 
slot 35A, each Ordinal Slide bar 35 is provided 
with a short horizontal surface in the form of 
a shoulder 355 which, when disposed in the aS 
Sociated slot 353 of a digital key Stem 4, Wiil 
limit downward or depressive in ovement of the 
digit key to that extent required for the same 
to be latched in partially depressed position by 
the associated key latch bar 328, as above die 
scribed. Each of the ordinal slide bars 35? also 
is provided directly to the rear of each of these 
horizontal surfaces or shoulders 353 With an up 
Ward projection 336 having a forwardly and 
downwardly sloping front can Surface. The 
specific function of these can projections 356 
will be described hereinafter in detail in connec 
tion with the in ultiplication mechanism. 
Mounted ai, the 'ear of the ina, Chine is trans 

verse rock bar 33i (Figs. 4 and 11) which is piv 
otally supported at each end in the outer frame 
plates 22. A plurality of vertically extending 
supporting bars 353 are rigidly secured in any 
suitable manner at their lower ends to this rock 
bar. 357 and Support a transverse rod 359 at : 
their upper ends. The rear end of the link 342 is 
pivotally connected to this transverse rod 359 
(Fig. 3), so that the rod ornally is maintained 
in its rearward position of Figs. 3 and 4 by the 
spring 343. Each of the ordinal slide bars 351 
is provided adjacent its rear end with a notch 
36 in its lowe: edge through which the trans 
verse rod 355; £xteids. The rear end of each slide 
bar 35 is foilined as a transversely extending ear 
to which the real end of a, coil spring 362 (Fig. 8) 
is attached, tine forward end of the spring being 
Secured to the transverse rod 359. Thus each 
ordinal slide bar 35 is retained in its normal 
position of Fig. 4. by its Spring 32 maintaining 
the real' vertical edge of notch 3 in engagement 
with the transverse rod 359. As noted above, the 
several ordinal slide bars 35 normally are in 
their inoperative positions of Figs. 3 and 4, where 
in they will not, interfere with depression of 
the digit keys 26 to effect key-responsive actu 
ation of the nachine by virtue of the clearance 
slots or notiches 354 being disposed in alignment 
with the associated key stems 4, whereby the 
upper edges of the slots 352 in the key stems 47 
will not contact, or engage the slide bars 35 at 
any point in the depressive rovenients of the 
digit keys 24. Actuation or depression of the “di 
vision' key Sel, through the resulting forward 
movement of the link 342 as previously described, 
will correspondingly move the transverse rod 359 
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22 
forwardly from its position of Fig. 4 to render 
the ordinal Slide bai's 35 operative by permit 
ting their Springs 362 (Fig. 8) to nove 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 35 in con 
tacting engagement with the transverse rod 359. 
Such resulting forward noverinent of the slide 
bars 35 will bring the Same into an "intermedi 
ate' operative position in which the shoulders 
355 will be disposed in the key Stein slots 352 
in alignment With the upper edges of these slots. 
Consequently, Subsequent depression of any digit 
key 24 is limited positively by engagement of the 
upper edge of its slot, 352 with the associated 
shoulder 355 of the slide bar 35 in that denomi 
national Order. ha extent of downward nove 
ment thus permitted the digit keys 24 by the 
ordinal slide bars 35 in operative position is 
only sufficient to enable a depressed digit key to 
be retained in key-Set position by its aSSociated 
atch bar 328. Movernet of any digit, key 24 in 
this key-set position is irisufficient to effect de 
pression of the associated parallel motion bar 48 
(Fig. 2), so that key-responsive actuation of the 
machine Cain not be effected thereby, but is of 
sufficient extent to result in the lower end of the 
depressed key being latched in the path of nove 
nent of the associated Stop lug fi (Fig. 4) of 
the digital control bar 6. 

However, in Order to enable the use of the old 
digital control and key-responsive actuating 
mechanisms, the extent of this downward nove 
ment of a digit key to Such key-Set position iust 
result in its lower end being depressed Substan 
tially into contact with the associated parallel 
motion bar 48. Consequently, despite the pro 
vision of the positive novenie; it limiting ordinal 
Slide bars, an exceptionaliy Sharp or flickiing de 
pression of a digit key into key-Set position can 
Sometimes in part undesirable novement to the 
associated parallel motion or power trip bar 48. 
Applicant therefore has provided additional 
means for blocking any possible movement of 
the parallel motion or power trip recihanism in 
response to depression of the digit keys to key 
set position. This lineans cornprises 3 blocking 
lever 353 (Figs. 2 and 6) 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 a 
chine and supported by the several skeleton plates 
22. The upper end of each of these blocking 
levers 363 is laterally offset to directly underlie 
a pin 365 extending laterally from the associated 
parallel motion or power trip bar 43, when the 
upper end of the blocking lever is swung rear 
Wardly from its Ino'nal position of Fig. 2. At 
the right Side of the rathine the rock bar 357 
is provided with a depending lever 363 (figs. 2, 5, 
10 and 11) which is rhounted at its upper end 
thereon. The lower end of this lever 33 is piv 
otally connected in any suitable manner to the 
rear end of a rod 367 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. 5d and 10). This stud 368 
is carried by a link 389 between the forward end 
of which and the adjacent skeleton frame plate 
22 is interconnected a coil spring 37 l. The rear 
end of the link 369 is pivotally connected in any 
suitable manner to the upper end of an arm 32 
rigidly secured at its lower end to a transverse 
shaft 373 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 34 is fixedly mount 
ed in any Suitable nanner at its lower end on 
this transverse rock shaft 373 and is provided 
at its upper end with a transversely extending 
pin 35 (Fig. 2) engageable With the rear edge 
of the associated blocking lever 363. Internedi 
ate its ends, each of these irock arms 34 is pro 
Wided With a Suitable Stud for engagement by 
One end of a grasshopper Spring 376 which is 
coiled intermediate its ends about the shaft 364. 
The other end of each of these Springs 36 en 
gages the lower portion of the aSSociated blocking 
lever 353, so that the Spring 36 functions to 
urge the upper end Of the blocking lever in a 
rearward directioia. Such noVenent of the block 
ing levers 353 normally is prevented by the pins 
35 in the rock arms 3; which, in turn, nor 
nally are maintained in their position of Fig. 2 
by the Spring 3 and the Spring 348 (Fig. 3) 
through the agency of the link 342, shaft 359, 
rock bar 35, ever 366, rod 357 (Figs. 2, 5 and 
5a), link 359 and aim 372. As will readily be 
apparent, these last recited members will func 
tion in response to depression of the “division' 
key 3 to Swing the upper ends of the rock arms 
374 and their pins 35 rearwardly from their 
position of Fig. 2, which will permit the graSS 
hopper springs 33 to correspondingly SWing the 
blocking levers 363 to dispose their upper ends 
below the pins 355 on the associated parallel no 
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 30. 
The machine thus having been conditioned 

for key-set operation by depression of the 
“division' Kay 3, , the divisor may be set into 
the keyboard by depression of the proper digit 
keys 2A, and the lattai aire atched in key-Set p0 
sition. It will be inderstood that digit keyS 24 
representing the title value of the divisCl 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 latter is 
greater than the divisor, or if the divisor is larger 
than the figure comprising the corresponding 
highest Ordinal portion of the divided, the Set 
ting of the keys 24 is done in the next lower de 
nominational Crders. 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 
thein is Subtracted from the dividend in the ac 
cunnulator to connplete the performance of a di 
Vision proble 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 3 at 
the front lefthand corner of the keyboard each 
tille that a Subtraction of the divisor from the 
dividend is desired, and by depressing a shift key 
38, located directly to the rear of the key 37, 
each tirine that it is desired to shift the keyboard 
divisor Setting to the next adjacent lower de 
nominational ordel's. 

Depression of the operations control key 377 
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24 
auSeS an automatic actuation of each of the 

linkS 59, but not of the link. 239 in the over 
foW Older, by engaging each 00. 53 with its 
tOOthed wheel 3 through the agency of the same 
rock Shaft 38 and the airns 33 as are actuated 
by the “equals' key 3 previously described. As 
illustrated in FigS. 3 and 10, the lower end of the 
Sten of the operations control key 3 ovellies the 
learwardly extending an of a bell crank isye' 
379 Which is pivotally mounted intermediate its 
ends On a transverse shaft, 3.3? (Fig. 3). This 
level 39 is provided with an upstanding arm 
382 On its outer leg which siidably engages be 
tWeein the inner surface of the adjacent, skeleton 
frame plate 22 and the head of a Sholidered 
Stud 383 at its upper end to prevent, lateral nove 
ment of the level 39 on the Shaft, 33. The bell 
Crank lever 39 also is provided Wii in a depend 
ing arn to Which is pivotally secured at 384 the 
upper, for Ward end of an anglial link 385, and 
the othel end of this link is pivotally connected 
in any Suitable rainer to the arm 3. Conse 
queitly, deplession of the operatioi is control key 
3. Wil SWing the beli clai icye, 3.9 in a 
counterclockwise direction (viewing Fig. 3) to 
pull the link 335 forwardly and rock the lever 37 
for Wardy Or in a clockwise direction, in the same 
in anner aS this leyer and the Shaft, 38 are rocked 
by depression of the 'eclais' key 8". As a re 
Silt of Such rocking of the shaft i38, each of the 
arinS 39 is Sinihilarly rocked to cause the upper 
(eilds the 'eof to engags the pias to urge all of 
the links 55 forwaldy. Such no Weinent of the 
links 55 in parts nation to the aSSociated pairallel 
notion device to cause depi'eSSion of the hooks 
58 into the path of theii associated toothed 
Wiheels 3. However, Since Such actuation of the 
pa'aliel motion devices would be prevented by 
the upper ends of the piccling leve's 333 being 
disposed under the pins 365, means are provided 
for Simultaneously noving the uppei ends of the 
blocking everS 363 forwardiy to their normal 
position of Fig. 2 to pellit, Sich actuation of 
the parallel notion devices. iihis means Com 
prises a real Ward extension iformed on each of 
the blocking level's 363 internediate the ends 
thereof and a laterally extending pin 386 
mounted therein which is noved learwardly 
into engagement with the forward edge of the 
aSSociated arm. 39 upon iOV3inen, of the biock 
ing leverS 363 to operative position, as previously 
deSCribed, in response to contiitioning of the 
machine for key-Set Operaticii. Tie grasshop 
per SplingS 36 penit Suich forward displace 
ent of the blocking level's 353 by their asso 

ciated arms 39 Without effecting displacement 
of the arms 3:4, and these Springs aiso function 
automatically to return the blocking level's 363 
to operative position upon return of the arms 39 
When the Operations control key 3 is released. 
COISequently, each time that the operations con 
to key 3 is depresses, the links 39 in a de 
Onlinational Orders of the inachine Will be actu 

ated to effect a full for Wald innoverent of each 
gea. Sector 42 in those denoniinational orders in 
Which no digit key 24 is retained in key-se:; posi 
tion, and to effect an operation of the gear Sector 

s 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 3 or 3. The net, result is that the 
tlue ten's complement of the divisol, as set up 
in the keyboard, Will be entered in the accumula 
to in response to depression of the operations 
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control key 32, which comprises the entry of the 
nine's complement in each order in which a digit 
key is latched in key-set position, except in the 
units order in which the ten's compennant 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 'O' Will he entered if no 
key is atched in key-set position therein. The 
resulting ten's transfer across the achine will 
cause '1' to be entered in the Overfly inlineral 
Wheel 5). 
The operations control key 377 is similarly re 

peatedly depressed until the renainder in those 
denominational Orders of the accumulator 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 33 then is depressed to 
shift, the keyboard Setting of the divisor to the 
next lower denorinational Orders. This is ac 
complished through the agency of a plurality of 
Ongitudinally extending rock shafts 38 disposed 
between adjacent, rows of digital key stems 
(Fig. 9) and located in the keyboard unit between 
the keyplates 34 and 3 ? 5 (Fig. 7), these shafts 
38 each having a two-part novement imparted 
thereto by depression of the shift key 323 which 
comprises a slight rearWard noVernet of the 
shaft relative to the key stems 47 followed by a 
rotative movement thereof in a clock Wise direc 
tion, as viewed from the front of the machine. 
As best Seen in FigS. 2 and 9, the forward eds of 
these rock shafts 3 are journaled in Sitable 
holes in the vertical portion of an angle bracket, 
388 extending across the front portion of the na 
chine forwardly of the keyboard unit, and the rear 
ends of the shafts are similarly journaled in a 
transversely extending angle bracket 399 disposed 
between the keyplates 34 and 35 at the rear 
portion of the keyboard unit. The right end of 
the lower or horizontal portion of the front brack 
et 388 terminates in an upwardly bent ear 33 
(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 this hanger 
bracket 392 is mounted upon, and rigidly attached 
by means of a Suitable pin connection to, a trans 
verse shaft, 393 journaled at its right end (Figs. 8 
and 12) in a Supporting bracket, 33 secured to, 
and extending forwardly from, front, angle bar 38 
of the keyboard unit. The left end of this shaft 
393 is sinilarly journaled in a supporting brack 
et 395 (Fig.S. 3, 8 and 12) which is Secured to the 
keyboard plate 35. These Support brackets 394 
and 395, and particularly the right-hand One 394, 
are so arranged to parmit ready renoval and at 
tachment to facilitate mounting and disassen 
bly of the shaft, 335, A depending hanger brack 
et 336, like the bracket 392, is similarly mounted at 
its upper end upon the shaft 393 adjacent the left 
had end thereof and is pivotally connected at its 
owe end to an upstanding ear 39 of the angle 
bracket, 388 by a shouldered stud 39 secured to 
this ear 39. The horizontal or lower portion of 
the rear angle bracket 389 is likewise provided at 
its outer ends with upstanding ears pivotally con 
nected to haigeir hackets 39, in turn Seguired 0, 
and depending fron, a transverse shaft, 39 at 
their lipper eids which is journaled at its outer 
ends in Supporting braickets 3S4 and 395'. The 
left-hand hanger hiacket, 398 for this rear angie 
bracket, 33S is ivotally connected at its lower end 
thereto by a shouldered stud 397 (Fig. 9) in the 
same manner as the previously described connec 

O 

5 

3. is 

4) 

45 

50 

6. 

65 

70 

26 
tion between the left end of the front angle brack 
et 388 and hanger bracket 396. Also pivotally 
mounted on these two shouldered studs 33, at its 
Opposite ends, is a longitudinally extending bar 
or link 49. Consequently, it will be seen that 
Oilgitudinal movement of this ear E will result 
in identical movements being imparted to the 
front and rear angle bracizets 338 and Si3S and 
to the plurality of longitudinal rock shafts 387. 
In Order to further insure Such novenent of the 
Several longitudinal rock shafts 387 being limited 
to axial movement thereof, each of the angle 
brackets 388 and 339 are provided with suitable 
slots 453 through which extend stud pins 402 
(Fig. 9) which are secured to the immediately ad 
jacent key piae i? therebelow. The several rock 
shaftS 38 and their supporting angle blackets 
388 and 339 normally are 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 43, by a coil Spring 34 (Fig.S. 8 and 
11) COInnected at its forward end to an upstand 
ing pin A5 mounted in the keyplate 3,5 and at its 
rear end to a shouldered pin 385 provided in the 
righthand hangar bracket 398 at the rear of the 
machine connected to the rear angle bracket, 389. 
The means ifor moving this rock shaft assen 

blage rear Wardly against the action of this spring 
42 is operative in the initial portion of downward 
movement, of the shift key 378, and is best illus 
trated in Figs. 3, 7 and 9. A pawl 4 is pivotally 
mounted at its rear end on a shouldered Stud pin. 
438 (Fig. 9) riveted or otherwise suitably secured 
to the link or bar 5 intermediate the ends there 
of and extending in Wardly therefron. A graSS 
hopper spring 59 is coiled about the inner en 
larged portion of this shouldered stud 48 with 
its rear end engaging Under the link 4 and its 
forward end engaging under a suitable inwardly 
extending lug on the upper edge of the pawl 407 
to urge the pawl in a counter-clockwise direction 
(viewing Fig. 3) and normally maintain the same 
in engagement With the under SUrface of the key 
plate 3 5. This pawl 49 is bent downwardly in 
termediate its ends to provide a vertical shoulder 
4 (Fig. 9), and terminates at its rear end in a 
Substantially horizontally extending tail portion 
for a purpose to be later described. A lever 42 
pivotally mounted at 43 (FigS. 3 and 7) on a Sit 
able bracket secured to, and upstanding from, the 
key plate 32, is provided with a rearwardly ex 
tending aim normally engaging against the ider 
Surface of the keyplate 33 and an upstanding 
arm having a roll it is rotatably mounted thereon 
and terlininating in 3, forwardly and inwardly bent 
end portion engaging the shoulder if of pawl 

T. Cie rol. 44 on this ever 2 is held in en 
gagement with the upper can edge of an inter 
mediate slot 4.5 provided in the Outer edge of the 
stein of the shift key 38 (Fig. 7) by a Spring 46 
(Fig. 3) interconnected between the lever if 2 and 
a suitable pin upstanding from the key plate 33. 
Consequently, depression of shift key 33 Will re 
sult in the upper cam edge of this slot 45 noving 
the roll 44 rearwardly to Swing the lever 42 
which, through the interposed pawl 3, will cor 
respondingly move the link is rearwardly to shift 
all of the rock shafts 38 a corresponding at lount 
to the rear of the machine axially of these shaftS. 
Since continued downward movement of Shift key 
38 is required to subsequently perform the fund 
tion of rocking the several shafts 387, the rock 
shaft assemblage is held in Such real!"Ward posi 
tion by engagement of roll 4. With the rear Sur 
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face of the stem of key 378. This might result, 
upon release of shift key 378, in sticking of the key 
or failure of its spring to return it upWardly to 
normal position, so means are pl"Ovided for re 
lieving the rol. 4: of Such pressure against the 
key stem (derived from the Spring 44), which 
comprises a shoulder (; 7 (Fig. 7) formed on the 
outer edge of the stem of key 38, by a suitable 
slot disposed below the intermediate slot 4:5, 
which contacts the forwardly extending tail piece 
of pawl AST, as the key reaches its lowermost po 
sition, to depress pawl 40 against the action of 
grasshopper spring 429 to disengage shoulder li i ; 
from the upper end of lever 42. Consequently, 
the rock shaft, assenblage will be returned for 
Wardly to normal position by Spring 48; as shift 
key 38 reaches its lowermost position, and the 
upper end of lever £ 2 will be re-engaged with 
shoulder 4 i on pawl is only upon subsequent 
return of key 38 to its uppermost noirinai posi 
tion, such re-engagement being accomplished by 
springs 4 S and it8. 
The stem of shifter key 38 also is provided With 

an upper slot 43 (Fig. 7), the upper edge of Which 
normalily is disposed in spaced relationship above 
a rol. 49 rotatably mounted on, and extending 
rearwardly from, the outer end of a laterally ex 
tending arm of a bell crank lever 42, the roll i8 
extending irearwardly into the key stem slot, 4:8. 
Intermediate its ends, the bell crank lever ; ; is 
pivotally mounted on a shaft 422 supported by the 
vertical portion of the front angle bar 33 at its 
front end and at its rear end by stuitably foilined 
inwardly extending ears provided at the upper end 
of a bracket 423 removably secured at its lower end 
to the key plate 35 (Figs. 6 and 8). The bell 
crank level 42 is secured to a hub 424 in order 
to maintain proper alignment of roll 49 with the 
stem of key 38, and this assembly of lever i2 and 
hub 24 is pivotally mounted on the shaft 422 
(Fig. 8). As will be seen from Fig. 7, the depend 
ing arm of this beli crank lever 42 is notched or 
bifurcated to engage a pin 425 mounted in the 
upper end of a crank alm 426 and extending rear 
wardly therefrom. This crank arm 426 is spaced 
forwardly from lever 42 (Fig. 3) and is mounted 
at its lower end upon, and Suitably pinned to, a 
rock Shaft 2 (Fig. 7). This rock shaft, 2 is 
journaled at its ends in the angle brackets 338 
and 389 (Fig. 9) in the same imanner as the rock 
shafts 38 and is disposed in parallel relationship 
therewith between the key stems 7 of the highest 
denominational order and tie Steins of the Sey 
eral operations control keys. Directly adjacent 
the vertical portion of the front angle bracket, 388, 
each of the Several rock Shafts 3S and 2i aire 
provided with gear segments 428 (Fig. 12) each 
of which has a suitable collar portion mounted 
On its associated Shaft and pinnad thereto (Fig. 
9) to prevent noveinent thereof relative to the 
shaft. The Several gear Seglients 428 resh. With 
suitable teeth formed in the botton edge of a rack 
bar 429 (Figs. 2, 3, 8, 9 and 12) which is mounted 
for limited horizontal sliding novement on the 
inner Side of the Vertical portion of the front angle 
bracket 388 by lineans of shouldered stud pins 43 
extending rearwaldy from bracket 388 through 
horizontal slots 32 (Fig. 12) formed in the rack 
bar 429. A coil spring 533 is interconnected be 
tween the rightmost pin 43 and a pin 434 extend 
ing rearwardly from the rack bar 429 to normally 
maintain the rack bar in its leftmost position with 
the right ends of slots 432 in engagement, with 
the pins 43. 
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As previously described, the initial portion of a 

downward movement of the Shifter key 38 re 
Sults in real Ward novelinent of the rock Shaft as 
Seinblage in leSpOn Se to rear Ward movement of 
roll 4 by the upper cam edge of the intermediate 
slot & 5 in the key stem. As such rearward move 
inent of roll 4 is connpleted in this initial por 
tion of a down Ward movement of key 378, the 
shoulder comprising the lippel edge of Slot 48 in 
the stem of key 33 cones in contact with rol. A 9, 
and the remaining portion of the downward move 
ment, of key 378 results in collinter-clockwise 
Swinging of bail crank 42, as viewed from the 
front, of the nachine in Fig. 7, to rock shaft 427 
to the right or in a clockwise direction, as seen 
for tie front of the achine. The gear Seg 
ment & nointed. On his lock shaft 2 Will 
thereby move the rack bar (329 to the right (Fig. 
12) against the action of Spring 433 to corre 
spondingly rock all of the shafts 387. 
As best seen in FigS. 7 and 9, each of the longi 

tudinal rock shafts 33 is provided with a plu 
rality of key shifter collars 35 rotatably mount 
ed thereon adja, ent, each pair of aSSociated digital 
key stens 4. A pin 436 is mounted in each shaft 
38, slightly to the rear of each a SSociated 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 
collai's 33 are resiliently maintained in such en 
gagement with their pins 436 by coil springs A37 
nounted on the shafts 387, each such Spring being 
disposed patween its collar 35 and a ring Ol' Spiring 
collar 33 held against the next for yard pin 436 
by the spling. The front Spring 43 on each shaft 
1merely abuts at its for Yard end against the hub 
portion of the associated gear segment 428. Each 
of these shifter collars 635 is provided at its foll 
ward end. With a laterally and normally dioWn 
wardly extending finger 439 (Fig. 7) and a similar 
finger or projection f39' in lateral alignment 
therewith and extending slightly upwardly from 
the horizontal. The StemS 47 of the digit keys 
24 are each provided just below their projections 
35 With a, notch. A4 in each lateral edge there 
of. When the digit keys are in theil' normal raised 
position, as seen in Fig. 7, the lighthand fingers 
439 on the key shifter collars 435 are in vertical 
alignment, with the lower portions of the notches 
it in the adjaceint, key Steins 4 to the right 
thereof, but the finger's 39 extending to the left 
of the shifter colla's 335 are disposed below the 
notches 44 in the key stems to the left thereof. 
However, depression of any digit key 24 to its key 
set position, wherein it is retailed by its latcil bar 
32S, will bring the lower portion of the notch 44 
in the light side of its sten into vertical Or clear 
ance alignment with the aSSociate shifter finger 
:39. Consequently, rearward movement of the 
rock shafts 38 during the initial portion of a C 
tuation or depression of shift key 378, Will re 
Sult in the positioning of all of the fingers 439 in 
their associated notches 4 of any digit keys that 
are latched in key-set position. The innediate 
ubsequent rocking of the shafts 387, will, there 

fore, result in depression of the corresponding 
digit, keys in the adjacent lower dencininational 
orders, since the fingel's 438 of each shifter col 
lar 35 which has been so moved rearwardly into 
alignment with the associated key sterns 4 Will 
be engaged with the lower ends of their aSSociated 
notches 4 to depress Such next lower denomi 
national keys into key-Set position, where the 
keys will be retained by their latch bars 328. On 
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the other hand, if a 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, 38 will engage the finger 439 
of the associated shifter collar 435 with the for 
Ward Suliface of Such raised digit key and disen 
gage this shifter collar from its pin 436, the 
Springs $3 ci"fitting such disengagement in 
the case of any shifter collar 335 disposed to the 
right of a non-depressed digit key. 
As the corresponding digit key 24 in the next 

lowest denominational order from that in which 
a previously depressed key has been latched in 
key-Set position is thus depressed in response to 
operation of the shifter key 378, its associated 
latching bar 323 will be swung to inoperative 
position by its projection 33 to release any other 
pi'eviously desiressed key in that next lower de 
nominatio; all order. However, such release will 
be acco:plished at 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 keyboard setting as a whole thus is 
shifted tra.I.S.Crdinally to the next lower denom 
inational Orgei's in response to each depression of 
the shift, i.ey 338. 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, neans other than depression 
of a Seco:nd key in that, order must be provided 
for causing Such Swinging of the associated latch 
bar 323 to remove its latch arm 329 from engage 
Inent With the gaitially depressed key. Rocking 
of the latch bar's 328 to release a partially de 
preSSed key is orders to which no figure of value 
has been transferred by depression of the shifter 
key 353 is times to occur simultaneously with 
the rocking of the latch bars 328 by depression 
of a key caused by rotation of the active shifter 
collal's 533. To this end, the key bail actuating 
bar 334 (Eigs. 3 and 8a) is provided with a pawl 
443 3-djacent its left end which is pivotally 
Inounted thereon in any suitable manner at 443. 
The rear edge of this pawl 442 is provided with 
a Suitable downwardly beint, finger for engage 
next. With the 'ear edge of bar 334, and the pawl 
is urged in a coister-clockwise direction, limited 
by Such ergage;i&ilt of the depanding finger 
thereon with the bar 338, by a spring 444 coiled 
intermediate its eids about the pivot 443 and 
having Cha e engaging the left nost finger 
335 and its other Eid disposed in a suitable notch 
in an upwardy extending ear 445 at the right 
end of 3 WI the forward edge of this pawl 
442 is cut a Way to pl’ovide a cann surface 446 nor 
nally engaged by 3, in 4 to retain the pawl 
in its position of Fig. 3 when the machine is 
conditioned for key responsive operation. Dur 
ing the setting Gif he inachine for key-set oper 
ation, as in respoise to depression of “division' 
key 3 in the ::hanner previously described, the 
resulting in ove i, of car 33 to the left to its 
position of 3ig. 33 perimits spring 444 to Swing 
the pawi. ii. 2, coil), er-cockwise direction to 
its active position of this figure. The rock shaft, 
42 (Eig. 9) is 'ovided adjacent its rear end 
With an upstanding pin is similar to the pins 
438 mounted in the rock shafts 387. This pin 
443 extends upwardly through a Suitable aper 
ture in the keypiate 3 5, and normally is in 
its full line position of Figs. 8 and 8a. The first 
portion of downward noverinent imparted to the 
shiftel key Sis, as previously described, results 
in rearward Ingveilent of the rock shaft assen 
blage which moves the pin 443 from this normal 

5 

O 

20 

2 5 

3 5 

5 

5 5 

f 5 

30 
full line position directly rearwardly into trans 
verse alignment with the left end of pawl 4:42 
(as shown in broken lines in Eig. 8d.) when the 
pawl is in its active position. The remaining 
portion of a complete downward movement in 
parted to the shifter key 38, which results in 
rocking of shaft 427 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 
latch 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 paw 
442 by the pin 448, pin 447 acts against the can 
edge 448 of the pawl to disengage the pawi from 
pin 448. Return movement of bar 334 and the 
key latching bails 328 by their springs 332 this 
is enabled to take place before release of any 
keys moved to key-set position by the active 
fingers 439 of the Sihiftel collars 435. 
With the mechanism so far described, the per 

formance of a problem in division in the manner 
outlined would result in a continuous accunnu 
lation in the Overflow numeral wheel i 53 of the 
number of times that the operations control key 
377 is depressed, regardless of any transordinal 
Shifting of the keyboard diviso; setting in re 
sponse to actuation of the shifter key 38, 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 operations control 
key 377 is depressed in the successively lower 
denominational Orders of the acculinulato' below 
the overflow numera wheel 5 corresponding 
With the transordinal shifting of the keyboard 
ivisor Setting accomplished by actuation of the 

shifter key 378. This means, which normally is 
inoperative, is rendered operative automatically 
in response to depression of the “division' key 
30, and thereafter functions to effect depression 
of the '9' digit key 24 in the highest denomina 
tional order of the inachine each tiliae that, the 
shifter key 378 is depressed. A depending inger 
449 (Figs. 3 and 9) of a slide bai' 45 i (Figs. 3 and 
8) extends downwardly through a suitable ape 
ture in the keyplate 35 to the left of the rock 
shaft 427 in lateral aligninent with the Stens 
47 of the '9' keys 24. As shown in Fig. 9, a key 
shifter collar 452 Similar to the collars 435 is 
rotatably mounted upon the rock shaft 2 and 
resiliently maintained in engageinert. With the 
pin 448 by a coil spring 43; abutting against a 
collar 438 restrained against for Ward novelinent 
by a pin 436. These parts are the Sai:8 as the 
key shifter mechanisms mounted upon the rock 
shafts 38. Like the shifter colla's 635, coia.’ 
452 is provided with shifter fingers 433 and $39'. 
With the finger 449 of slide bar 45 in its nariinal 
position of Figs. 8 and 9, rearward movement of 
the key shifter collar 452 in response to rear 
Ward movement of shaft 42 Will be blocked, SO 
that the key shifter collar 452 will be inopera 
tive in response to depression of the shifter key 
378. Referring again to Figs. 3 and 8, it will be 
Seen that slide bar 45 norinally is aaintained in 
this forward operative position by a Spring 53 
interconnected between its for Ward end and a 
suitable pin 454 upstanding froin the plate 3i. 
The slide bar 45 is pivotally connected adjacent 
its forward end to the depending arm of a, bell 
crank lever 455. This lever 453 is pivotally Sup 
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ported intermediate its ends on a transverse 
shaft 455, which extends outwardly from, and is 
suitably supported by, the rear portion of the 
bracket (333. The bell crank lever 455 also coin 
prises a Suibstantially horizontal alii extending 
forwardy through tine cut, out portion 346 (Fig. 
6) provided in the stem of the “division' key 
30 . Consequently, upon depression of “divi 
sion' key 3 ( , beil crank lever 455 will be rocked 
ii) a, ciock Wise direction (Viewing Fig. 3) to move 
the side 3, 3 real Wardly against the action 
of its spring :53 anti dispose the real' end thereof 
in its inoperative position of Fig. 8d. Whelein itS 
filage 63 will be beyond the path of movement 
of the fingel 333 of key shifter collar 452. 
Theref3'a, ssion of shifter key 3S, when 

key 33 is in depressed positicia, 
ollar 332 depressing the '9' digit 
highest, dChoilinational Order into 

sition. As a result, each Subsequent 
operatica of the shifte: key 33 Will result in 
the automatic depression into key-Set position 
of the '9' keys of the next successively lower 
enominationai orders. As Will be appreciated 

from the ious description of the digital con 
trol mechanisih, such latching of these '9' digit 
keys 24 will result in no accu?atilative action of 
their associated gear sector's 2 by virtue of the 
blocking of the associated compleinental digit 
stops 3 by the Steins of these keys. Conse 
quently, the number of initial depressions of the 
operations control key 3, following depression 
of the “division' key 35 ; and setting of the divisor 
in the keyboard, will be registered in the over 
flow nulneral wheel 5. Thereafter, the number 
of actuations of the operations control key 3TT, 
following transoldiinal shifting of the divisor in 
response to depression of the shifter key 378, will 
be registered in the highest denominational C1'- 
der initiasrall wheel 35, and each Succeeding ac 
tuation of the shifter key 3.8 will cause registra 
tion of the following actuations of tine operations 
control key 3 ; in the next succeeding lower 
denominational Orders of the accumulator. The 
quotient, resilting from the performance of any 
problenn in division therefore will always be reg 
istered in the left-hand portion of the accuint 
lator, with its highest ordinal figures indicated by 
the overflow nuineral wheel i 52. And, as previ 
ousiy explained, the enhailadel, if any, Will be reg 
istered in those denorhinational Ciders of the ac 
cunnilator in which tine lowest ordinal values of 
the dividend. Originally Wei'e entered. Upon conn 
pletion of 2 division problem, the “division' key 
39;, the Yechanism retained in operative posi 
tion these:hy, and any digit keys 2 remailing in 
key set position will be returned to their horimal 
positions and the machine conditioined for key 
responsive agtuation upon Zercizing of the ac 
cliniatol, in a manner to be described in detail 
hereinafter. 
The performance of multiplication problems 

may be accomplished in the mannel customary 
in key-responsive machines, but preferably is 
accomplished in the instant machine with leSS 
effort, on the pait of the operator by use of the 
operations control key 3 and the transordinal 
keyboard setting shifter key 3:8 in similar man 
ner to that, in which these Saine control keys 
are encloyed in performing problems in division, 
in order to simplify the operation of the na 
chine as inch as possible. To thus enploy the 
instant in echanism whenever 2, problem in nul 
tiplication is to be performed, a “nultiplication' 
control key 43' first is depressed, which is lo 
cated at the left side of the machine between 
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the "division' key 30 and the shifter key 38, 
the nultiplicand is set up in the keyboard by 
depression of the proper digit, keys 24, and the 
operations control key 3 T and the shifter key 
38 are Successively actuated as dictated by the 
particular multiplie) of the proble: in to be per 
formed. After the multiplicand has been set 
up on the keyboard, the operations control key 
377 is depressed a number of times collesponding 
to the digital value of the highest, ordinal figure 
of the nultiplier. The shifter key 3:3 then is 
depressed to transordinally shift, the Inuitipli 
cand keyboard setting to the next adjacent lower 
denominational orders. The operations (Ontrol 
key 37 then is depressed a number of tines cor 
responding to the digital value of the next lover 
figure of the multipliei', and Such operations of 
the control keys 37 and 373 are continued in 
accordance with the digital values of the succes 
sively lower ordinal figuires of the nultilliel', the 
product being registered in the acCuiraliator. 

in order to condition the in achine fol" Such 
key-set operation, depression of the "imultipli 
cation' key 457 rendel's operative the norfinally 
inoperative Ordinal slide bars 33 and key latch 
ing bails 328. This is accomplished by virtue 
of a cutout portion in the outer edge of the Stein 
of key 457, sinilar to the clitot portion 34 in 
the stem of “division' key 3, the uppel' edge 
of which overlies the rearwardly extending, hor 
izontal arm of bell crank lever 343 (FigS. 3 and 8). 
It will be understood, of course, that depression 
of the “multiplication' key 45 does not actuate 
either roll 303 or bell crank level 453, as operated 
by key 30 in the manner previously described, So 
that the regular digital stop bal'S i i2 Teillain in 
active position and the finger 449 of Slide bal 
45 remains in its inolinally operative position. 
However, since “multiplication' key 35: is dis 
posed closer to the pivot 34 of beil crank lever 
343 than is “division' key 3, and the down 
ward travel of these two control keys is the Sanne, 
depression of key 45 will result in a correspond 
ingly greater swinging of bell crank lever 343 
than is effected by depression of "division' key 
30. As a result, of Such greater loverient, be 
ing imparted to lever 343 by key iii, link 342 
and the transverse rod 353 are moved forwardly 
a correspondingly greater distance than that pre 
viously described, and the ordinal side ai's 35 
are similarly carried forward by their springs 
362 beyond their previously described "interime 
diate' Operative position to a "fill' Operative 
position spaced substantially the thickness of 
the Stens Ai of tine digit, keys: 4 for Wa'iliy fi'On 
such intenediate position. The for W31'ily and 
downwardly Sloping can Surfaces of the projec 
tions 356 (Fig. 4.) Of the Ordina b2.l's 35 

“multiplication' key 5 is in depressed or oper 
ative position. Such additional hovement of the 
Ordinal slide bars 35 froin their intern ediate 
to their full operative positions is exil ployed to 
lock their associated digital control bal's 6 
agains3 any Subsequent in O'ennent, So long as the 
slide bars 35 remain in such forward operative 
position. This result is accomplished by inneans 
of cam levers 453 (figs. 4, 8 and J.J.), one of which 
is disposed in eac: den Chinational Gaiet Of the 
machine. Each can lever 45; is pivotally 
mounted intermediate its ends On a Suitable 
transverse shaft, 453 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 46 (Fig. 11) extend 
ing through and rigidly secured to each lever 453 
and ful actioning as a hub portion thereof. At 
its upper end, each of these can leverS 433 is 
provided with a transversely extending pin 452 
engaging within a notch 363 (Sig. 4) provided ir 
the edge of the associated ordinal slide gar 35. 
The lower end of each aver 453 is provided Wit. 
a laterally extending cairn pin 38, Siidably dis 
posed within a cam slot, 365 formed in the real' 
end of an associated digital control bar iocking 
lever 46. Each locking lever 66 is pivotally Sup 
ported at its forward end on a transversely ex 
tending stub shaft 46 secured to the adjace: at 
slxeleton frame plate 22. The lower edge portio}} 
of the rear end of each locking lever 438 is fol'Ailed 
to provide a laterally extending finger or lug 
468 normally disposed above a notch 369 pro 
vided in the upper edge of each asSoci:it:2: (O:Yar 
plemental stop bar 3 ::nd f i3' (Fig. 10). 
can jewel's 458 and locking level's 468 northaly 
are disposed in their in operative positions, &S 
best illustrated in Fig. 4, and are retained therein 
by spring 358 (Fig. 8) when the machine is set 
for key-responsive operation. 
of the “multiplier' key 457, the ordinal slide bars 
35 are noved forwardly to their full diperative 
positions, as previously described, in which the 
sloping can edges of their projections 350 are 
disposed in transverse alignment. With the digital : 
key stems A. in the slots 353 therein. In re 
sponse to such full forward movement of eacil 
Odinal slide bar 35, its associated Car 37&r 
458 is Swing clockwise (viewing Fig. 4) to move 
the lower pin 64 therein rearwardly. 
464 being disposed in the can slot 385 in the 23r 
end of the associated locking lever 485, Such '823". 
Ward movement of the can pin depresses the 
rear end of the lever 466 to dispose its iug 438 is 
the notch. A59 of the connplemental stop bar -3 
in that, denominational order, or 3' in the 
lowest order. Since each pair of stop bal's 2 
and 3 are secured together as previously de 
scribed to for in the gear sector ovement Coil 
trolling bar G in each denominational Order of 
the machine, all of these digital stop bay's 3i thus 
are locked against forward movement to preveat 
novelinent, of their gear sector's 42 in response to 
subsequent actuation of the operations control 
key 3.7i. However, whenever a digit key 24. Subse 
quently is depressed in the setting up of a multi 
plicand. On the keybord, the initial portion of its 
downward ovement toward key-set position Will 
effect release of its associated digital cont:rol bar 
locking lever 466, so that subsequent engageinent 
of the hook 53 with the rotating toothed Wheel 
3 in that denominational order in l'esponse to 

depression of the operations control key 3: Will 
result in an accumulative actuation of the gear 
sector 42 in that order to an extent deteriained 
by the digit, key 24 so depressed to key-Set posi 
tion. Such release of the digital control bar 6i 
is accomplished by the upper edge of the slot 
332 in the stern 4 of the depressed digit key .23 V. A. 

acting upon the sloping can edge of the associ 
ated projection 353 to riove the ordinal slide bar 
35; rearwardly to its intermediate active position. 
In other words, depression of a sigit key to key 
set position effects rearward Tigvenient of i 
ordinal sire bar 35 from it. fijil Ogerative its 
intenediate operative position, Willic SWill 

wise (viewing jig. 4) 3, St. Eicient, distance to C&use 
its lower pin 454 to lift the rear eiid of locking 
lever 466 to disengage its lug 68 from the hotch 
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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 466 is so shaped that in ovement 
of cam lever 458 in response to depression of the 
"division' key 3 will not depress the locking 
lever 4SS. Consequently, the same key-set, 
mechanism may be employed for both positive 
and negative for his of multiple calculations, and 
regardless of whether “division' key 3 or 
the “multiplication' key 45 is depressed, the 
shoulderS 355 of the ordinal slide bar's 35 Will 
positively linit Subsequent depressive movements 
Gf the digit keys 23 as the dividend or multipli 
Cand is Set into the layboard. Depression of the 
"Y) ultiplication' key 457 also renders: operative 
the noi'nally inoperative movement controlling 
bar hlocking levers 363 (Fig. 2), in the same man 
ner as previously described as occurring in re 
Sponse to depression of the “division' key 39. 
The additional increme: ital movement imparted 
to rod 357 upon depression of key, 357, over that 
resulting from depression of key 30 f, will be inef 
fective to permit rearward Swinging of the upper 
ends of blocking levers 3S3-, beyond their associ 
ated pins 3:5, since their pins 388. Will limit such 
movement of the blocking levers to active position 
by engagennent with their associated operations 
control arras. 39. And actuation of the opera 
tions control key 3 following depression of the 
“nultiplication' key 457 will result in all of the 
blocking level's 363 being. Swung forwardly to in 
operative position by their associated arms. 39 
to permit, responsive: accumulative actuation. in 
those denominational orders in which the locking 
levels 3 have been released from their digital 
control bars 6 by depression of a digit key 24 
to key-Set position. 

Since it is necessary that the “multiplication' 
key & 57 be retained in active or depressed position 
throughout annultiplication operation, meanS. are 
provided for latching this key in depressed posi 
tion. This means comprises a lock lever 4 
(Figs. 3, 6 and 10) which is pivotally mounted at 
its lower end on the transverse shaft 354 and is 
urged in a counterclockwise direction (viewing 
Fig. 3) against a flat provided on the lock shaft 
3 by a spring 472. The upper end of this lever 
4 is displaced inwardly, and terminates in an 
upstanding portion having a rearwardly extend 
ing projection 473 (Fig. 3) with an angularly dis 
posed upper edge surface sinnilai to the projection 
3 of lock lever 304. This projection 43 is dis 
posed directly below the lower end of the stem 
of “multiplication' key 45 so, that depression of 
the latter Will swing the upper end of lock ever 
A forwardly against the action of its Spring 
472, and the stem of key 45 is provided adjacent 
its rear end with an aperture, similar to the aper 
ture 39 (Fig. 6) in the stern of “division' key 3i, 
within which the nose portion of the projection 
4's will be engaged by spring 472, when the "mull 
tiplication' key 43 reaches its lowermost posi 
tion, to latch the key therein. Key 5, thus Will 
be locked in depressed position until Shaft 3i f is 
rocked, in a manner to be described hereinafter. 

It should be noted that notch 361 in the lower 
edge of the rear end portion of each of the ordinal 
slide bars 33 (Fig. 4) is made longer, from front 
to rear of the machine, than the diameter of the 
transverse rod 359 extending therethrough to 
permit retractive movement of an ordinal slide 
bar from its forward full operative position to 
its intermediate operative position in response to 
depression of an associated digit key 24, following 

5 setting of the “multiplication' key 457. In other 
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Words, depression of the “multiplication' key 45 
moves the transverse rod 359 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 45. Subsequent depression of any 
digit key 24 to key-set position will cam the 
aSSociated ordinal slide bar 35i rearwardly a 
distance substantially equal to the thickness of 
the digital key stems 47. This movement of the 
Ordinal slide bar 35 from its foremost operative 
position to its intermediate operative position will 
take place against the action of the associated 
Spring 362 (Fig. 8) and, as noted, is permitted 
because the notch 38 (Fig. 4) is at least that 
much longer than the diameter of rod 359. It will 
also be understood that subsequent transordinal 
shifting of the multiplicand keyboard setting in 
response to depression of the shifter key 378 will 
permit autorinatic return of any ordinal slide bar 
35 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 Older at the same time is 
depressed to key-set position. Consequently, after 
a multiplican d is set up in the three highest 
denominational orders of the keyboard, for ex 
ample, and the shifter key 38 is depressed to 
transordinally shift such multiplicand setting to 
the second, third and fourth highest denomina 
tional orders, the ordinal slide bar 35 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 6 by engaging the lug 468 in that 
order in the notch 69 of that digital control bar. 
Subsequent depression of the operations control 
key 377, 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 above-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 control mechanisms include a zeroizing 
lever 14 (Figs. 1, 5, 8 and 10) pivotally mounted 
at its lower end in the Same manner as the Zero 
izing ever 335 of Patent No. 2,492,703, as best 
seen in Fig. 15 therein. The means for zeroizing 
the accumulator in response to forward Swinging 
movement of the upper end of this lever or crank 
Ali are the same as those fully illustrated and 
described in Patent No. 1,357,748, and include a 
link 45 articulately connected at its rear end to 
a Segiment, 46 which is fixedly mounted on the 
same shaft as the lower end of the zeroizing 
crank 474 and rotatable with it. At its forward 
end, the link 45 is pivotally connected to a stud 
47 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 Fig. 5), is an arrin 48 rigidly mounted at its 
OWe end on the transverse rock Shaft 3 and 
pivotally secured at its upper end to the rear 
end of a link (82 which is provided with a slot 
433 in its forward end that engages the stud 477. 
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Consequently, as the zeroizing lever or crank 474 
is pulled forwardly to effect clearing of the ac 
Cumulator, shaft 3 is rotated in a clockwise 
direction (viewing Fig. 5) which, as previously 
described, will swing the upper ends of the lock 
levers 304 and 47 f (Fig. 3) forwardly to release 
the "divison' key 30 for the “multiplication' key 
45, 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 
CumulatOl'. This release key 484 is located at 
the right Side of the machine adjacent the Zeroiz 
ing crank 474 (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 f which is mounted on the 
Shaft 3 ff. Consequently, depression of release 
key 484 will result in clockwise rocking of shaft 
3 (viewing Figs. 3 and 5), in the same manner 
as effected by operation of zeroizing crank 474, 
to release either of the control keys 30 or 45 
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 439 which is rigidly mounted on 
the transverse rock shaft 07 on which lock arms 
08 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 49, the 
forward end of which in turn is pivotally con 
nected to the rear arm of a bell crank ever 492 
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 OT farther than it has been 
rotated by depression of the “minus' key 86 to 
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 of the release key 484 is 
accompanied by rotation of shaft 3i, in the 
manner previously noted, to cause release of the 
dogs 67 from the latches 66 in each denomina 
tional order in which a digit key 24 has been 
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 494 at the 
Same time that the operations effecting control 
keys 87 or 37 are being operated. These inter 
locking mechanisms also include means for pre 
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venting simultaneous operation of the zeroizing 
crank 44 or the release key 484 and any of the 
digit keys 24. Journalled in the end skeleton 
frames of the machine is a transverse rectangulai' 
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 
Irelationship with the anchor locks 90. When 
ever a digit 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 
folwardly to rock the bar 493 in a counterclock 
Wise direction, as viewed from the left Side of the 
machine. At the right side of the machine, a 
depending arm 495 (Fig. 5) is mounted at its 
upper end on the rock bar 493 and is connected at 
its lower end, by a suitaile pin and slot alrange 
nient, with the upper end of a lever 496. This 
ever 496 is rotatably mounted intermediate its 
ends upon the transverse shaft 43 and is pro 
vided at its lower end with a pin 497 normally in 
engagement with a hook formed in the upper arm : 
of a two-armed pawl 498 mounted for rotation 
on a stud St fixed in the lower extrennity of a 
depending arm of a bell crank lever 502, in turn 
also rotatably mounted on the transverse Shaft 
43. A limit stud 503 is mounted in the lower al'In 
of bell crank lever 592 which is normally in en 
gagement with the forward edge of the lower por 
tion of lever 496 to prevent clockwise movement 
of bell crank 502 relative to lever 436, or counter 
clockwise movement of lever 496 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 564 mounted 
in the forward arm of bell cranklever 492. The 
upper arm of bell crank lever 502 is provided 
with a roll 505 adapted to cooperate with a can 
surface provided on the lower edge of link 482 
and also with the upper end of an upright can 
arm 06 fixedly mounted at its lower end on the 
transverse rock shaft 38. 
As has been described hereinbefore, depression 

of the “equals' key 87 or the operations control 
key 3: 7 effects rocking of shaft 36 in a clock 
wise direction, as viewed from the left Side of the 
machine, and such rocking of shaft 38 will dis 
pose the upper end of the cam arm 506 (Fig. 5) 
ude the roll 505 to prevent downward nove 
ment of the latter. Since the forward Swinging 
of the zeroizing crank 44 and depression of 
the release ixey 584 will be accompanied by move 
nient of link 482 to the right of its norinal posi 
tion of Fig. 5, operation of the Zeroizing crank 
44 or of the release key 484 thus will be pre 
vented during operation of either the 'equals' 
key 8 or the operations control key 3, as move 
ment of link 482 to the right of its position of 
Fig. 5 must cause depression of the roll 505 by 
the associated caim edge on the link, and Such 
movement of roll 535 will be prevented by the 
upper end of arm 56 during operation of either 
of the control keys 87 or 377. Conversely, since 
operation of the zeroizing crank 44 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 the upper end of can arm 566 
during operation of the zeroizing crank or re 
Jease key A34, so that neither of the control keys 
6 nor 37 may be actuated during operation of 
the zeroizing crank 474 or of the release key 484. 
As previously described, depression of any of 
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the digit keys 24, either to effect key-responsive 
actuation of the machine or into key-set posi 
tion in the entry of a subtrahend, divisor or 
in ultiplicand into the keyboard, will move the 
lower end of the associated latch piece 494 for 
Wardly (Fig. 2) in response to the resulting actu. 
ation of the anchor locks 90 in that denomina 
tional order. Rock bar 493 thus will be moved 
from its normal position of Fig. 5 to Swing the 
arm 495 in a counter-clockwise direction, which 
moves the lever 496 a Short distance ciockwise 
from its normal position of Fig. 5. The resulting 
novement of the pin 497 in the lower end of 
lever 495, through the agency of pawl 498, will 
Swing bell crank lever 502 slightly in a clock 
wise direction to move roll 505 into engagement 
with the lower edge of link 482. The link 482 
thlls is prevented from moving to the right or for 
Wardly to prevent operation of either the Zeroiz 
ing crank 474 or the reisease 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 enable 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 
Sion of the “ninus’ control key 86 (Fig. 3) causes 
Couinter-clockwise rotation of shaft to , and such 
rotaly noverinent of the shaft to is transmitted 
to the bell Crank lever 492 (Fig. 5) by means of 
the link 49 and lever 489. The resulting clock 
Wise movement of bell crank lever 492 is sufficient 
to cause disengagement of the pawl 498 from pin 
497 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 474 when any digit 
keys are latched in key-Set position, since the 
above-described blocking of movement of level 
482, except when “minus' key 86 is in depressed 
position, otherwise would prevent clearing of the 
machine upon Coimpletion of a problem in division 
or multiplication. This additional release means, 
as illustrated in Figs. 5 and 5d., comprises a bell 
crank lever 50 pivotaly mounted on a shaft 
568 extending across the machine, and having 
led 36 pivotably Secured to it by stud 338. The 
upper end of beil crank lever 5th extends rear 
wardly of the machine and tellininates in a nose 
pCition that normally is disposed in the position 
illustrated in the drawings in engagement with a 
pin 509 innouinted in, and extending outwardly 
fron, the upper hooked alm of pawl 498. Con 
Sequently, rearward movement of rod 36 in re 
Sponse to depression of either the "division' key 
30 or the "multiplication' key 45 will rock bell 
crank lever 5 about its pivot 538 to depress pin 
G3 to disengage pawl 498 from pin 49. Bell 

crank level 5 2 thereafter is free to rotate in re 
Sponse to forward movement of link 482, so that 
the Zeroizing crank 473 may be operated, despite 
the previoliS rocking of bar 493 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 30 or 
457 disables the otherwise operative interlocking 
mechanisin which normally prevents actuation 
of the zeroizing crank while any digit key is in 
depressed position. 
Another additional interlock is provided in the 

i}lSiant machine for the purpose of preventing 
SiFault:a::eous opei'ation of shifter key 378 and 
operations control key 3. This interlock com 
prises an anchor-shaped key-blocking member 
5ft (Fig. 3) which is similar to the ordinal anchor 



2,677,500 
3S 

locks 9 and is mounted for cooperation with 
the steins of the control keys 3 and 378, the 
atter being provided with the same apertures 85 
adjacent, their lower ends (Fig. 7) as are dis 
posed in the digital key stems 4. 

It is thought that the invention and many of 
its attendant advantages will be understood from 
the foregoing description, and it, Will be appar 
ent that, various changes may be made in the 
form, construction and arrangement of the parts 
without departing frcial the Spirit and Scope of 
the invention oil sacrificing all of its material ad 
vantages, the form hereinbefore described being 
nerely a preferred Cimbodiment thereof. 

claim: 
1. In a key-responsive calculating inachine 

having all accumulator, actuating mechanism for 
said accumulator, and digit keys depreSSible a pre 
determined distance to cause actuation of Said 
accumuliaioi by said actilating mechanislin and 
Operable to deteriaihe the digital extent of such 
actuation; selectively Settable JileanS 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 initing downward movement of said 
digit 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 
i'esponse to operation of Said coint:"ol key to latch 
any depressed digit key in key-set, position, when 
the digit key is moved downward Said inited dis 
tance, to inaintain the same Operative to deter 
mine the digital extent of Subsequent actuation 
Of the acCulinulator by Said actuating ninecha 
nism, and selectively operable means for effect 
iing 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 nulti-denominational accumulator, a C-, -, 
tuating mechanisin for each denominational Or 
der of said accumulator, and denominationai 
orders of digit, keys depressible a predetermined 
distance to cause actuation of said accumulator 
by said actuating mechanism in the associated . 
denotiinational order and operable to determinine 
the digital extent of such actuation; Selectively 
Settable ilicans for conditioning the machine for 
key-set ceration, comprising a calculation con 
trol key, a first, ineans settable in response to op 
eration of said control key for positively limit 
ing downward novelinent 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 Said digit keys, and nomaly inoperative means 
reinde'ed operable in response to Operation of 
said conti'Ol key to iatch any depressed digit key 
in key-set position, when the digit key is moved 
downward said limited distance, to maintain the 
Sainte operative to determine the digital extent 
of Subsequent actuation. Of the accumulator by 
the associated said actuating nechanism, and 
Selectively operable maans for effecting opera 
tion of all of said actuating nechanisms. 

4. In a calculating machine according to claim 
3, nozially inoperative means in each denomi 
national order 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 denominationally 
associated actuating mechanism, Said last ineans 
being rendered inoperative in respOn Se to depres: 
Sion of a denominationally associated digit key 
to key-set position. 

5. In a normally key-responsive calculating 
machine having a keyboard with denominational 
orders of digit keys, an accumulator, denoni 
national mechanisms for actuating Said accumu 
iator in accordance With the values, and in re 
sponse to the depression, of the denominationally 
associated keys, subtraction control means for 
rendeling Said kay-responsive mechanisms key 
Set and for latching Said keys subsequently de 
pressed in fully depressed position, normally in 
operative means operable by Said Subtraction con 
trol means for conditioning Said actuating 
mechanisins 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 actuating 
mechanisms to add to the accumulator the con 
pieriient of a Subtlahend set into the keyboard by 
previous depression of digit keys to key-Set p0 
sition; division control means for lendering Op 
eiable Said noi'nally inoperative means, a nor 
naily inoperative member associated with each 
de:Olminational Order of digit 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 in Sufficient to ef 
fect operation of the associated said actuating 
rechanisin, neans operable in response to Said 
division control means for latching depressed 
digit keys in Said intermediate key-Set position 
to cooperate with said normally inoperative 
isleais, and an Operations control key for actuat 
ing Said selectively operable means for effecting 
operation 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 calculating machine according to claim 
5, Wherein said accumulator includes an Overflow 
numeral wheel, a normally inoperative overflow 
actuating mechanism for accumulatively actuat 
ing said overflow numeral wheel, and inneans op 
erable by said Subtraction control means only for 
conditioning said overflow actuating mechanism 
for Operation in response to Subsequent 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 next 
OWei denominational orders of digit keys, and 
normally inoperative key-setting means condi 
tioned for operation by said division control 
ineans and operable by said keyboard setting 
Shifting means to depress the '9' digit key in the 
highest denominational order of the machine 
into its intermediate key-set position. 

8. A calculating machine according to claim 7, 
Wherein Said keyboard setting shifting means 
comprises a depressible shifter key, and nor 
naily inoperative blocking ineans operable in : e 
Sponse to Said division control means to block 
Operation of Said actuating mechanism to pre 
vent accidental operation thereof in response to 
Staccato depressions of said shifter key, said 
blocking means being movable to inoperative po 
Sition 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 denominational 
orders of digit keys, an accumulator, denomina 
tional mechanisms for actuating Said accumu 
lator in accordance with the values, and in ie 
sponse to the depression, of the denominational 
ly associated keys, subtraction control means 
for rendering Said key-responsive mechanisils 
key-set and for latching said keys subsequently 
depressed in fully depressed position, normally 
in operative means operable 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 actuating 
filechanisms to add to the accuinuator the COrl 
plement of a subtrahend Set into the keyboard 
by previous depression of digit keys to key-Set 
position; division control 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 control 
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 
ble 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 men 
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 calculating 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 those 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 p0 
sition. 

11. A calculating machine according to claim 
i0, wherein said keyboard setting shifting means 
comprises a depressible shifter key, and normal 
ly 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 staccato depressions of 
said shifter key, said blocking means being moval 
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ble to inoperative position in response to ac 
tuation of said operations control key. 

12. In a key-responsive calculating machine 
having an accuinulator, actuating inlechanisri 
for said accumulator, and digit, keys depieSSible 
a predetermined distance to Ca2S8 20tuation of 
said accumulator by Said actuating mechanism 
and operable to determine the digital eXtent of 
Such actuation; selectively settable injeans for 
conditioning the inachine for key-set operation, 
comprising a calculation control key, means Set 
table in l'esponse to operation of Said Control 
key for positively limiting downward raovement, 
of said digit, keys to a distance leSS than said 
predetermiiied distaige to prevent actuation of 
Said accuzYulator by Said actuating nechanism 
in response to 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 inaintain the same operative to de 
termine the digital extent of Subsequent actua 
tion of the accumulator by Said actuating mecha 
nism, Selectively operabie means for effecting 
operation of Said actuation mechanism, and 
transordinal shifter means for releasing those 
digit keys atched in key-Set position and de 
pressing the corresponding digit keys in the 
next adjacent lower denominational Orders into 
key-Set position. 

13. In a calculating machine according to 
claim 12, normally inoperative blocking means 
Ogerable in response to operation of Said con 
trol key to block Operation of said actuating 
mechanism in response to staccato depression of 
Said digit keys into key-Set position, said block 
ing means being movable to inoperative posi 
tion in response to 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 
a 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 coopera 
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 claim 
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 



2,677,500 
43 

said relief portion movable into the aSSociated 
key stem slot to limit downward Yovement of 
the digit keys. 

16. In a key-responsive calculating nia. Chine 
having an accuinulator, actuating lechanism foi 
said accumulator, and denominational Orders of 
digit keys depressible to cause actuation of Said 
accufinulator by said actuating mechanisin and 
operable to determine the digital extent of Such 
actuation; selectively settable means for condi 
tioning the machine for key-Set operation, Conn 
prising a division control key, a multiplication 
control key, and a norinally inoperative Ordinal 
slide bar mounted in each denominational order 
of the inachine for noveinent in response to 
operaticn of said division control key into an in 
termediate operative position for cooperation 
with the stems of the associated said digit keys 
to positively limit downward raiovei:lent of Said 
keys to a distance insuficient to cause actuatioil 
of Said accuinuiator by Said actuation necha 
nism, the limited downward novelinent of digit 
keys permitted by the associated said ordinal 
slide bal's being Sufficient to deterinine the digital 
extent of Subsequent actuation of the accumu 
lator by Said actuating lechanisin, and Said Or 
dinal slide bars being noved a greater distance 
in response to operation of Said inaultiplication 
control key into a full operative position, wherein 
Subsequent depression of a digit key Wii return 
the associated Said slide bar to Said inter, Gediate 
Operative position. 
1. A calculating machine according to claim 

16, wherein the stem of each digit key is provided 
with asict, through which the associated Said 
ordinal slide bar extends, and each of Said slide 
bal's is provided with a relief poition in Oriinally 
disposed in each of Said key sten slots to permit, 
full key-l'esponsive depression of the digit keys, 
a key-blocking portion adjacent each said relief 
portion movable into the associated key Stein slot 
to cooperate With the upper edge of said Siot to 
linit downward movement of the digit keys when 
the slide bar is disposed in said intermediate 
Operative position, and a Cain portion adjacent 
each Said key-blocking portion movable into co 
opelative aSSociation with the upper edge of the 
aSSOciated key Sten slot When the slide bar is 
naOved into Said full Operative position to enable 
return movement of the slide ball to said intel 
mediate Operative position in response to subse 
quent depression of an associated digit key. 

18. In a key-responsive calculating machine 
having a nulti-denominational accumulator, 
actuating mechanisms for each denominational 
Order of Said accumulator, and denominational 
Orders of digit keys depressible to cause a situation 
of Said accuinulator in the associated denomina 
tional ordei and operable to determine the digital 
extent of such actuation; selectively settable 
lineans for conditioning the machine for key-set 
Operation, comprising a division control key, a 
multiplication control key, and a normally in 
operative Ordinal slide bar mounted in each de 
inorhinational Order of the machine for inove 
inent 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 in ovement of 
Said keys to a distance insufficient to cause actua 
tion of Said accumulator by the denominaticially 
aSSociated Said actuating mechanisin, the limited 
downward movement of digit keys permitted by 
the associated Said ordinal slide bai's being sufi 
cient to determine the digital extent of subse 
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quent actuation of the accumulator by the de 
noirinationally associated Said actuating mecha 
Inism, Said Ordinal Slide bai's being moved a 
g'22.31 distance in response to Operation of Said 
is ultiplication control key into a full operative 
position wherein Subsequent depleSSicin of a digit 
key Will return the associated Said slide bar to 
Said intermediate operative position, and nor 
inally inoperative locking means in each denon 
inational order of the machine rende'ed opera 
tive in response to movement of the denomina 
tionally associated Said slide bai' froin interinedi 
ate to full operative position to prevent operation 
Of the accumulator in response to Subsequent 
Operation of the denominationally associated 
a-Ctuating mechanisian, Said locking in eans being 
reindered 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, Whereill each of Said locking means comprises 
a locking lever for preventing effective actuation 
of the denominationally associated said actuating 
linechanisin, and a second lever for actuating said 
locking lever and pivotally connected to the de 
i).Oniinationally associated Said ordinal slide bar. 

23. In a key-responsive calculating machine 
3. Ving a nulti-denominational accumulator, 

actuating mechanisins for each denominational 
2'tier of Said accuinulator, and denominational 

Oldiers of digit keys depressible a predetermined 
distance to cause actuation of said accumulator 
by Said actuating mechanism in the associated 
denominational Order and operable to determine 
the digital extent of Such actuation; selectively 
Settable ieans for conditioning the machine for 
key-Set Operation, comprising a calculation con 
tl'Ci key, a first means Settable in response to 

O 

Operation 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 Said digit keys, and normally inoperative 
illeans 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 operation 
of all of Said actuating mechanisms, normally in 
Operative locking means in each denominational 
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 
Subsequent operation of the denominationally 
asSociated actuating mechanism, said locking 
means being rendered inoperative in response to 
depression of a 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 auto 
natically rendering said locking means operative 
upon release and return of all denominationally 
&SSociated digit keys to normal raisei position. 

21. In a calculating 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 accumul 
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 accumulator 
by Said actuating mechanism in accordance with 
the keyboard 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 denon 
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 meals 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 
atting 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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key, 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 S&id accumulator in accordance With the 
compleinental values of the digit keys depressed, 
selectively operable inheans for effecting operation 
of Said actuatoi 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 neans Op 
erable in response to depression of Said mull 
tiplication control key for preventing actuation. 
of said accumulator by said actuator in response 
to actuation of said selectively operable means, 
Said locking lineans being rendered inoperative 
in each deinoniinational Crder of the machine in 
response to depression of a digit, key in the co 
responding order in the setting up of a mul 
tiplicandi in the keyboard. 

22. In a calculating machine according to. 
clair. 2, transOrdinal keyboard Setting shifter 
lileans operable to release those digit keys latched 
in depressed position and to diapress the corre 
sponding digit leys in the next adjacent lower 
denoniinational orders, and means operative 
Whenever said multiplication control key is de 
pressed for automatically rendering Said lock 
ing means operative in any denominational order 
in which any previously depressed digit key is re 
ieased iy said shifter means without depressing 
any other digit key therein. 

23. In a key-responsive calculating machine 
having an accumulator, actuating mechanisin 
for said accumulator, and digit keys depressible 
a pi'edetermined 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 calculation control key, means Set 
table in l'esponse to operation of Said control 
key for positively limiting downward move- . 
ment of said digit keys to a distance less than 
said 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 to operation of said control key 
to latch any depressed digit key in key-Set p0 
sition, when the digit, key is moved downward 
said limited distance, to maintain the Sane Op 
erative to determine the digital extent of Sub 
sequent actuation of the accumulator by Said 
actuating mechanism, selectively operable means 
for effecting operation of said actuating mecha 
nisin, transordinal shifter means for releasing 
any digit, keys latched in key-set position and de 
pressing the corresponding digit keys in the next 
adjacent iower 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 
press the '9' digit key in the highest denomina 
tional order of the machine into key-Set position. 

24. In a key-responsive calculating machine 
having a multidenominational accumulator, ac 
tuating mechanism for each denominational 
order of said accumulator, power trip mechanism. 
in each denominational order for effecting ac 
tuation of the corresponding actuating mecha 
hism, digital control means in each denomina 
tional order for determining the digital extent 
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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 
ble 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 Saidi 
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 inited distance in key 
Set position to maintain the same operative to 
cooperate With the corresponding digital control 
means, and operations control means selectively 
operable to effect operation of all of Said powe)' 
trip mechanisms. 

25. In a calculating machine according to 
claim 24, normally inoperative power trip block 
ing means movable to Operative position in re 
sponse to depression of said control key to block 
operation of Said power trip mechanisiaS and 
movable to inoperative position by said opera 
tions control means. 

26. A calculating machine according to claim 
25, wherein said key-blocking means comprises 
an Ordinal slide ball mounted in each denonlina 
tional order for cooperation with the stems of 
the digit keys in the corresponding denomina 
tional Order. 

27. In a calculating machine according to 
claim 26, digital control locking means, compris 
ing a normally inoperative lever mounted in 
each denominational order for movement to 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 in response to 
depression of a denominationally associated digit 
key to key-set position. 

28. 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 actu 
ation of Said accumulator by Said a,ctuating 
mechanisms and operable to determine the digital 
extent of such actuation; Selectively settable 
means for conditioning the machine for key-set 
operation, comprising a calculating control key, 
and a normally in operative 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 insufficient 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 bar's 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 


