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TEN-KEY CALCULATING MACHINES 
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Filed May 1, 1958, Ser. No. 732,349 
17 Claims. (CI. 235-60) 

This invention relates in general to calculating ma 
chines, and more particularly to ten-key listing calcula 
tors, 
A principal object of the invention is to provide such 

a machine with simplified and improved mechanism 
which enables optional performance of decimal calcula 
tions or those involving non-decimal amounts or items, 
Such as employed in the British currency system. 
Another object of the invention is to adapt a well 

known ten-key decimal machine for use with the British 
currency system with a minimum of alterations and ad 
ditions. This object is attained by increasing by two the 
number of pins in each column in the pin carriage, 
adding a 10 and an 11 pence key, substituting a rack 
mechanism in the units order which comprises one rack 
movable two regular increments further than the usual 
racks and a second rack with reduction gears between 
those racks to move the second for the same number of 
increments as the first but with each increment shorter 
in length in the ratio of 10:12, using a printing wheel 
in the units order having the numerals 0 to 11 thereon 
and operable by that second rack, changing the carrying 
mechanism between the third and fourth denominational 
orders to effect a transfer after each second tenth of a 
revolution of the accumulator and printing wheels in the 
third order, and adding novel means for preventing any 
operation in the three lowest orders when the machine 
is to be used in decimal calculations. 
Another object of the invention is to immediately 

block operation of the printing mechanism in the three 
lowest orders upon depressing a special control key to set 
the machine for decimal calculations and, with that key, 
to release a special zero stop to limit rack movements 
in the three lowest orders, and to condition or render 
operable a normally ineffective mechanism that will 
be operated in response to subsequent depression of any 
regular machine cycle control key to effect actuation of 
a step-over mechanism for moving the pin carriage the 
distance subtended by three columns before release of 
the racks. 
A further object is to eliminate the necessity of de 

pressing the Zero digit key three times when entering a 
whole number of pounds during use of the machine for 
British currency calculations. This object is accomplished 
by providing a three zero control key depression of which 
immediately effects actuation of the step-over mechanism 
and releases the special zero stop. 
Another important object of the invention is to make 

operation of such three zero key as nearly similar as pos 
sible to that of the regular zero digit key. 
A further object is to lighten the resistance against 

operation of such novel control keys and minimize the 
manual effort required to depress them or return the 
one that is latched down to normal raised position. 
Numerous other objects and advantages of the inven 

tion will be apparent as it is better understood from the 
following description which, when taken in connection 
with the accompanying drawings, discloses a preferred 
embodiment thereof. 

In the drawings: 
FIGURE 1 is a top plan view of a calculating machine 

embodying the features of my invention; 
FIG. 2 is a view as seen from the right side of the 

machine with parts in elevation and partly in section; 
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FIG. 3 is a view similar to FIG. 2, as seen from the 

left side of the machine; 
FIG. 4 is a perspective view of the forward part of the 

machine with the casing and keyboard section removed 
and looking downwardly thereon; 

FIG. 5 is a detail plan view of the novel rack and 
pinion mechanism employed in the pence column; 

FIG. 6 is a detail elevation of the mechanism of FIG. 
5, with the pinion shaft in section; 

FIG. 7 is a transverse elevational view of the keyboard 
section as seen from the rear thereof; and 

FIG. 8 is a view similar to FIG. 7 looking at the key 
board section from the front of the machine. 
As previously noted, the present invention is incorpo 

rated in a ten-key calculating machine to facilitate op 
tional use thereof for decimal or whole number calcula 
tions, on the one hand, or non-decimal calculations, such 
as required in the use of the British currency system. 
Since the present invention contemplates use of well 
known ten-key mechanism and the additional of novel 
means thereto for enabling its optional use for decimal 
or non-decimal calculations, a better understanding may 
be had by first referring briefly to the old or well-known 
mechanisms. 
These include the usual digit keys 11 (FIG. 1) which 

are employed to set into a control mechanism, com 
prising a pin carriage 12 (FIGS. 2 and 4), the amounts 
desired to be entered into the accumulator mechanism 
13 (FIG. 2) and listed by the printing mechanism 14 
in response to operation of the actuating means, which 
includes the usual rack bars 15, the actuators or stop 
bars 16 pivotally connected to the latter, respectively, at 
17, and the associated springs 18. The pin carriage 12 
normally is retained in its home position of FIG. 4 by 
the usual escapement mechanism which includes the 
teeth 19 provided along the forward edge thereof. In 
that home position, the leftmost row of pins 21 in the pin 
carriage is disposed beneath the lower or active ends of 
the several digit keys 11, so that depression of a digit 
key would result in downward setting movement or de 
pression of a pin 21 in that leftmost row corresponding 
in digital value to the key depressed. Depression of a 
digit key also moves downwardly the inner ends of a 
pair of escapement pawls 22, 23 from their normal posi 
tion of FIG.8. The right-hand pawl 22 normally en 
gages the teeth. 19 of the pin carriage and is thereby 
moved downwardly out of engagement therewith, while 
the left-hand pawl 23 is being moved downwardly simul 
taneously into engagement with the teeth 19, in well 
known manner. Release of the depressed digit key 
results in these escapement pawls being spring returned 
to their normal position of FIG. 8 and completion of 
spring-actuated movement of the pin carriage 12 to the 
left in FIG. 4 the distance equal to that between denomi 
national orders of the pins 21 to align the next order 
thereof with the active lower ends of the digit keys. As 
is well known, the pin carriage 21 is slidably mounted 
on a pair of transverse rods 24 and is constrained for 
movement from right to left of the machine by a 
spring 25. 

Following such selective depression of pins 21 in one 
or more of the denominational orders of the pin carriage, 
depression of any one of the several well-known control 
keys, indicated generally by reference numeral 26 in 
FIG. 1, will result in a motor-driven machine cycle to 
effect operation of the accumulator and printing mecha 
nisms in the usual manner peculiar to the type of cycle 
controlled by the particular key 26 that has been de 
pressed. The initial portion of such a machine cycle 
results in movement of those bars 15, 16, by their springs 
18 toward the rear of the machine (to the right in FIG. 
2) in those orders corresponding to the denominational 
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orders in which pins 21 have been depressed. Such 
movements of the bars 15, 16 are permitted as a result 
of rotation of the main cam shaft 27 to unblock the 
levers 28 which support at their upper ends the rack 
return bail 29 that normally blocks such operation of 
the actuating mechanism. Stops 31 on the bars 16 in the 
actuated orders contact the depressed pins 21 to deter 
mine the extent of such rack bar actuation. In those 
orders of higher denominational value in which an actua 
tion is not to be effected, these stops 31 contact a depend 
ing flange on the lefthand portion of the pin carriage 12 
which prevents such movement in well-known manner. 
The second half of a machine cycle includes cam return 
of the bail 29 to its normal position of FIG. 2 to return 
the actuated bars 15, 16. That phase of the machine 
cycle also normally includes counterclockwise movement 
of a lever 32 (FIG. 4), which is pivotally connected by 
a link 33 to the pin carriage 2, to return the latter to 
the right side of the machine. In this return movement 
of the pin carriage, it is moved to the right beyond its 
home position of FIG. 4 against a resilient buffer 34 to 
effect resetting of any pin 21 in the leftmost order thereof 
which may have been depressed, and rebounds to the left 
to its home position of FIG. 4 wherein it is latched by the 
escapement pawl 22. The mechanism for accomplishing 
these functions is illustrated and described in United 
States Letters Patent No. 2,823,854, issued February 18, 
1958. 
The old mechanism incorporated in the present machine 

also includes a column indicator extending upwardly 
from a bracket 35 (FIG. 4), that is attached to the pin 
carriage 12, which cooperates with a scale or indicia 36 
to visually indicate which of the several denominational 
orders of pins 21 are aligned at any given time with the 
lower active ends of the digit keys 11. The column indi 
cator bracket 35 also is provided with an upwardly ex 
tending finger piece 37 which may be moved selectively 
to the right, following the setting of any value in the 
pin carriage and before initiation of a motor-driven ma 
chine cycle, to return the pin carriage and reset to inac 
tive position any of the pins 21 previously actuated. 

In order to employ such a machine for non-decimal 
calculations, such as required in connection with British 
currency, the three lowest denominational orders of the 
actuating, accumulator, and printing mechanisms have 
been changed to adapt them to shillings and pence. 
Since twenty shillings make a pound, the second and third 
lowest orders required only a change of numeral and 
printing wheels in the third order having alternate blanks 
or zeros and ones and a change in the tens transfer or 
carry mechanism to effect a carry to the fourth lowest 
denominational order in response to each fifth of a revo 
lution of the numeral wheel in the third lowest denomi 
national order. In the lowest denominational order, 
means are provided to transpose each decimal incre 
mental movement of the rack 15 therein into an effective 
movement of a second rack in the ratio therewith of 
10:12, and the addition of numeral and printing wheels 
carrying equally spaced indicia from 0 to 11. 

In FIGS. 5 and 6 are illustrated the means employed 
for so changing the effect of the incremental movements 
of the rack 15 in the lowest denominational order of 
the machine. This lowest denominational order rack 15 
meshes with a relatively large gear 38 rotatably mounted 
on the printing pinion shaft 39, and a relatively small 
pinion 41 having the same number of teeth as the gear 
38 is rigidly secured to the gear 38 in any suitable man 
ner. This smaller pinion 4 meshes with an auxiliary 
rack 15a which actuates the lowest denominational order 
of the accumulator. A special printing wheel 14a carry 
ing the numerals 0 through 11 is rotated by the gear 38. 

It will be appreciated that a further requirement to 
enable use of this mechanism for calculations involving 
British currency is the addition of a "ten' and an "eleven” 
digit key 11a and 11b, respectively, for use in entering 
amounts of ten and eleven pence. These additional digit 
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4. 
keys are mounted in the manner best illustrated in FIGS. 
1 and 7 and, like the regular digit keys 11, have laterally 
extending active lower ends aligned longitudinally of the 
machine with the lower active ends of the other digit 
keys to effect depression of the corresponding pins 21 
in any one of the denominational orders of such pins. 
The pin carriage 12 has been altered to provide eleven 
pins 21 in each denominational order rather than the 
nine required in a decimal machine. 
Whenever a zero is included in an amount being en 

tered in the machine, the zero digit key 11 is depressed 
by the operator to actuate the Zero pin 21 in the proper 
denominational order. The Zero pins 21 cooperate With 
the stops 31 of the bars 16 to permit rearward movement 
of the latter only sufficient to effect subsequent printing 
of a "zero' during the subsequent machine cycle. This 
is true in both the decimal and non-decimal orders. 
When the machine is employed with problems involving 
British currency and it is desired to enter a whole num 
ber of pounds, the amount including no shillings or pence, 
unless otherwise provided it is necessary after the num 
ber of pounds have been entered by depressing the appro 
priate digit keys, to actuate the zero digit key 11 three 
times. 
The present invention includes the provision of novel 

means for eliminating the necessity of the last two zero 
digit key depressions under such circumstances by pro 
viding an auxiliary control member or additional control 
key depression of which will have the same end effect 
as three successive depressions of the Zero digit key 11 
in entering a whole number of pounds. This "three 
Zero' control key is designated herein by reference nu 
meral 42. The depression of this key 42 results in two 
related functions. It causes an immediate stepping to 
the left of the pin carriage 12 a distance equivalent to 
that subtended by three denominational orders of pins 
21. It also renders operative normally inoperative means 
comprising novel mechanism for controlling subsequent 
rack movement in the three lowest denominational orders 
in the same manner as if the denominationally corre 
sponding zero pins 21 had been depressed. To effect the 
first-noted function, a second escapement or step-over 
mechanism is provided for controlling leftward move 
ment of the pin carriage 12 by its spring 25 which, as best 
seen in FIG. 4, comprises a toothed rack or slide 43 
having a slot therein engageable with a pair of studs 44 
which are secured to the column indicator bracket 35. 
The slot in the rack 43 is of such length greater than 
the distance between the respective outermost surfaces 
of the studs 44 as to permit movement of the rack 43 
relative to the bracket 35 equal to the distance subtended 
by three denominational orders of the pins 21. An ex 
tension of the rack 43 is interconnected with the bracket 
35 by a spring 45 which holds the rack in its normal 
leftmost position of FIG. 4. 
Above the toothed portion of the slide 43 and mounted 

on the keyboard unit for cooperation with that slide is 
an escapement lever 46 (FIG. 7). The outer end of this 
lever 46 is secured to the rear end of a shaft 47 which is 
rotatably mounted in the keyboard unit and extends 
longitudinally of the machine. The inner end of the 
lever 46 is provided with a tooth 48 for cooperation 
with the rack 43, and a spring 49 is connected to the 
lever 46 in such manner as to exert a downward force 
upon the inner end thereof. 
The forward end of the shaft 47 has a two-armed 

lever 51 (FIG. 8) rigidly secured thereto in any suit 
able manner. The outer arm of the lever 51 cooperates 
at its lower end with a latch lever 52 adjacent the outer 
end of the latter. This latch lever 52 is mounted on a 
horizontal pivot 53 at its inner end, and a spring 54 is 
connected to its outer end to resiliently maintain the same 
in its normal raised position which is shown in FIG. 8. 
The lower end of the inner arm of the lever 51 rests 
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upon a shelf portion extending horizontally from the left 
hand end of the right-hand escapement pawl 22. 
The stem of the three zero control key 42 is provided 

with a rearwardly extending stud 55 which is shown in 
dotted lines in FIG. 8 and overlies an intermediate por 
tion of the latch lever 52. Consequently, depression of 
the three Zero control key 42 will swing the latch lever 
52 downwardly about its pivot 53 and against the ac 
tion of its spring 54 to a clearing position below the end 
of the outer arm of lever 51. Thus unlatching the lever 
51 permits the spring 49 to swing the escapement lever 46 
downwardly to engage its tooth 48 with one of the teeth 
of the escapement rack 43. Through the agency of the 
shaft 47, such action of the spring 49 also swings the 
two-armed lever 51 in a clockwise direction, as seen 
from the front of the machine in FIG. 8, which depresses 
the left end of the right-hand escapement pawl 22 to dis 
engage the same from the teeth 19 (FIG. 4) of the pin 
carriage 12. Such release of the pin carriage, which is 
not accompanied by downward movement of the left 
hand escapement pawl 23 into the path of one of the 
teeth 19, frees the pin carriage 12 for leftward move 
ment by its spring 25. Such movement, however, is 
limited by engagement of the leftmost stud 44 with the 
end of the slot in the escapement rack 43, the latter being 
restrained against movement by the tooth 48 on the es 
capement lever 46. These parts are retained in such po 
sitions by the spring 49 even though the three zero con 
trol key 42 is released and returned to its normal raised 
position of FIG. 8 by its spring 56. The lower end of 
the shorter, leftmost arm of the lever 51 overlies the outer 
portion of the latch lever 52 to prevent return of the 
latter to its active position by the spring 54. 

During the last or resetting portion of the following 
machine cycle, the return movement of the pin carriage 
12 toward its home position of FIG. 4 will cause a stud 
57 on the bracket 35 to strike against a finger 58 (FIG. 
7) which depends from the inner end of the escapement 
lever 46, and, during the final movement of the pin car 
riage to the right of its normal home position of FIG. 
4, to cam the inner end of the escapement lever 46 up 
Wardly to its normal raised position of FIG. 7. Through 
the agency of the shaft 47, such movement Swings the 
two armed lever 51 back to its normal position of FIG. 
8 wherein the parts are latched or retained by the lever 
52 which is raised to its active position by the spring 54. 
This complete disengagement of the escapement lever 46 
from the rack 43 permits the spring 45 to return the latter 
to its normal position of FIG. 4. 
that the rebound of the pin carriage 12 to its home posi 
tion of FIG. 4 will result in the stud 57 being moved a 
Sufficient distance to the left away from the finger 58 to 
permit subsequent downward movement of the inner end 

It will be appreciated 
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of the lever 46 in response to depression of the three zero .. 
control key 42. 
The second function previously noted as being per 

formed in response to depression of the three zero con 
trol key 42 is accomplished by a slide 59 (FIG. 4) hav 
ing a special Zero stop in the form of a downturned 
flange 61 (FIG. 2) of sufficient width to span three de 
nominational orders of the stop bars 16 and to cooperate 
with stops 62 on those bars 16 in the three lowest de 
nominational orders. The slide 59 has a longitudinal 
slot which slidably embraces a pair of studs 63 (FIG. 4) 
that are carried by a transversely extending frame plate 
64. A spring 65 is interconnected between the leftmost 
of these studs 63 and the right end of the slide 59 to urge 
the latter toward the left of the machine from its normal 
inoperative position of FIG. 4. The slide 59 also is pro 
vided with an upwardly extending finger 66 at its right 
end for cooperation with a forward extension 67 of the 
pin carriage 12. A notch in the left-hand forward corner 
of the slide 59 normally is engaged by a laterally ex 
tending finger on a latch slide 68. This slide 68 is pro 
vided with a slot (FIG. 2) extending from front to rear 
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of the machine and engaging suitable pins mounted on 
the frame plate 64. A spring 69 normally maintains 
the slide 68 in its rearmost active position of FIG. 4. 
The frame plate 64 is provided with a pair of slots 71 
over which the rear end of the latch slide 68 extends. 
The lower end of a vertically disposed lever 72 extends 
through the innermost of these slots 71 and the upper 
portion of the lever 72 cooperates with the three zero 
control key 42 for movement in response to depression of 
the latter to swing the lower end of lever 72 forwardly 
against the latch slide 68. Consequently, depression of 
the three zero control key 42 moves the latch 68 for 
wardly to an inoperative position to release the slide 59 
for movement to the left from its normal inoperative 
position of FIG. 4 by the spring 65. Since the pin car 
riage 12 will be moved three spaces to the left at the 
same time in response to such depression of the control 
key 42, the extension 67 will be moved out of the path 
of the finger 66 and the slide 59 will move its maximum 
distance, as determined by the length of its slot and the 
position of the right-hand stud 63. The depending flange 
61 thus will be moved into active position with respect 
to the stops 62 in the three lowest denominational orders. 
During the following machine cycle, this flange 61 thus 
will take the place of the Zero pins 21 in those orders to 
permit printing of zeros but to prevent rearward move 
ment of the rack bars to the nine's position. 
Return movement of the pin carriage 12 during the 

latter portion of that machine cycle results in the ex 
tension 67 contacting the finger 66 to carry the slide 59 
to its normal inoperative position of FIG. 4, wherein it is 
automatically latched by the slide 68 which is moved 
rearward by the spring 69. 
When it is desired to use the present machine for deci 

mal calculations, it is necessary to functionally eliminate 
or render inoperative the three lowest, non-decimal de 
nominations. In order to perform this function, some of 
the above-described novel mechanism is employed, to 
gether with additional mechanism, under the control of 
a whole number key 73. Unlike the three zero control 
key 42, this whole number control key 73 is latched in 
active position when depressed, and must be returned to 
its raised inoperative position manually. Referring spe 
cifically to FIGS. 2 and 3, the means for automatically 
latching the key 73 in depressed position comprises a 
notch 74 in the key stem and a spring 75 adapted to move 
the key rearwardly of the machine to engage the notch 
74 with an upper key plate 76, as shown in FIG. 2. In 
order to release the key from its latched down, operative 
position of FIG. 2, it is necessary only to move the upper 
end thereof forwardly to disengage the notch 74 from the 
key plate 76, and the usual key lifting spring 77 will re 
turn the key to its inoperative position of FIG. 3. A 
forwardly extending, flanged finger on the stem of this 
Whole number key 73 engages a rearwardly extending arm 
of a three-armed lever 78 that is pivotally mounted at 79. 
The downwardly extending arm of this lever 78 is pivot 
ally connected to the forward end of a link 81 having a 
pin and slot connection at its rear end (FIG. 2) with a 
bell crank pivotally mounted at 82 and comprising a bail 
83 having a transversely extending portion at its upper 
end which is engageable with the tail pieces 84 of the 
printing hammers in the three lowest denominational or. 
ders when moved from its normal, inactive position of 
FIG.3 to its active position of FIG. 2 in response to de 
pression of the whole number control key 73. The print 
ing mechanism 14 thus is rendered inoperative in its three 
lowest denominational orders when the whole number key 73 is in its depressed position. 

Depression of the whole number key 73 also moves the 
latch slide 68 forwardly to release the slide 59 in the same 
manner as results from depression of the three zero con 
trol key 42. This function is accomplished by an inter 
mediate portion of the three-armed lever 78 which ex 
tends through the leftmost slot 71 (FIG. 4) in the frame 
plate 64. However, since the pin carriage eScapement or 
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step-over mechanism is not actuated in response to de 
pression of the whole number key 73, as is the case when 
the three zero control key 42 is depressed, movement of 
the slide 59 by its spring 65 to the left from its inactive 
position of FIG. 4 will be limited by contact of the finger 
66 with the extension 67. If the pin carriage 12 is in its 
home position of FIG. 4 when the whole number key 73 
is depressed, which normally will be the case, the result 
ing movement of slide 59 thus will be limited to the 
distance of the rebound of the pin carriage 12 which is 
less than that separating adjacent denominational orders 
of the pins 21. Consequently, the leftmost row or col 
umn of pins 21 will still be operable by any of the digit 
keys 11. Of course, it is essential that the slide 59 be 
moved to its maximum leftmost, operative position into 
blocking relationship with the stop bars 16 in the three 
lowest denominational orders before the racks 15 are re 
leased in a machine cycle. But it is necessary, to effect 
proper setting of the pins 21, that the pin carriage 12 
initially not be stepped over in response to depression of 
whole number key 73 any farther than as just described. 
Subsequent depressions of digit keys 11 thus will set their 
associated pins 21 in the proper leftmost columns. Means 
are provided for effecting the necessary three order step 
over of the pin carriage 12, after all desired digit keys 11 
have been actuated, in response to subsequent depression 
of any one of the regular control keys 26. This means 
is normally inoperative and is rendered operable by de 
pression of the whole number control key 73 for opera 
tion in response to the next depression of a control key 26. 
The rear escapement or step-over mechanism previously 

described, which includes the slide 43, levers 46 and 51. 
and latch lever 52, is employed in this connection for actu 
ation by the regular control keys 26 if the whole number 
key 73 has been depressed. Referring to FIG. 3, the for 
wardly extending arm of the three-armed lever 78 co 
operates with a beveled stud 85 (shown in dotted lines) 
which is carried by a lever 86. This lever 86 has a for 
ward end overlying, and in contact with, a ratchet wheel 
87, and a rearwardly extending end shown in section in 
FIG. 8 which, in its normal inactive position as shown 
therein, is disposed to the right of the horizontal shelf 
portion comprising the left end of the latch lever 52. 
This lever 86 is mounted for pivotal and lateral sliding 
movement on a stub shaft 88 (FIG. 3), and is spring 
urged both downwardly at its front end into engagement 
with the ratchet wheel 87, and laterally so as normally 
to maintain its rear end to the right in its inactive posi 
tion of FIG. 8. Depression of the whole number key 
73, however, through the camming action of the forwardly 
extending arm of lever 78 on the beveled stud 85, swings 
the rear end of lever 86 to the left to overlie the upper 
end of the latch lever 52. At this point, of course, the 
rear escapement or step-over mechanism has not been 
actuated. 
The several control keys 26 are provided with depend 

ing tail pieces any of which, upon depression of the as 
sociated key, will swing a bail 89 (FIGS. 2 and 8) for 
wardly. This bail 89 is pivotally mounted on a trans 
verse shaft 91 and has pivotally mounted thereon a pawl 
92 that is spring-urged to maintain its forward end in 
engagement with a ratchet wheel 93. The ratchet wheels 
93 and 87 are rigidly secured to a shaft 94 adjacent op 
posite ends thereof, the shaft 94 being rotatably supported 
by suitable brackets from a vertical frame plate 95. With 
this arrangement, the initial portion of downward move 
ment of any of the regular control keys 26 will cause the 
paw 92 to impart an increment of rotation to the ratchet 
wheels 93 and 87. Such movement of the ratchet wheel 
87 will raise the forward end of lever 86 (FIG. 3) and 
depress its rearward end from its position horizontally 
aligned with, and to the left of, that shown in FIG. 8. 
This depression of the rear end of lever 86 will trip the 
latch lever 52 to permit the spring 49 to actuate the rear 
escapement or step-over mechanism in the manner here 
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8 
inbefore described. The timing of this operation is such 
that the pin carriage 12 will be stepped over a distance 
subtended by three denominational orders immediately in 
response to the initial portion of a downward movement 
of any control key 26 and before cam release of the rack 
return bail 29, whenever the whole number key 73 is in 
its active, depressed position. And, as will be understood 
from the preceding description with respect to operation 
of the three zero key 42, return of the pin carriage 12 
at the end of a resulting machine cycle will re-latch the 
step-over or escapement lever 46 in normal, inactive posi 
tion. Upon upward return of the depressed control key 
26, the members 89 and 92 will be spring-returned to their 
normal positions of FIG. 2. Since the whole number 
control key 72 will still be in its active, depressed position, 
the rear end of the lever 86 will remain in its active posi 
tion overlying the left end of the latch lever 52. As soon 
as the whole number key 73 is manually returned to its 
raised, inoperative position, the rear end of the lever 86 
will be spring-returned to its normal position of FIG. 8. 
Any subsequent depression of one of the control keys 26 
will result in depression of the rear end of the lever 86 
in the manner above described, but such operation of lever 
86 will be ineffective, since its rear end cannot then de 
press the left end of latch 52. 

For visual indication of the particular denominational 
order or column of pins 21 that is in position for depres 
sion by the digit keys 11, the column indicator is pro 
vided with two pointers 96 that are spaced laterally from 
each other a distance of three denominational orders to 
cooperate with the indicia 36 to indicate the pin carriage 
position when the machine is set for decimal or non 
decimal operation, respectively. 
From the foregoing description, it now will be seen 

how I have accomplished the desired objects and provided 
a ten-key listing calculator which may be employed op 
tionally for decimal calculations or those involving the 
use of the British currency system. In effect, the ma 
chine normally is conditioned for the latter type of opera 
tion in which the three lowest denominational orders are 
adapted to handle shillings and pence. In this type of 
operation, it is desirable to be able to enter zero's in 
those three lowest orders, when an amount being set up 
in the pin carriage comprises a whole number of pounds, 
in response to depression of a single key rather than the 
three successive depressions of the zero digit key other 
wise required. This time-saving function is performed 
in response to depression of the present three zero con 
trol key 42. Since use of that control key 42 always 
will be as the last operation of the pin carriage and just 
prior to depression of a regular control key 26, it is essen 
tial that the three space step-over of the pin carriage be 
effected immediately in response to the actuation of the 
key 42. 
When the whole number control key 73 is depressed, 

on the other hand, the required three space step-over of 
the pin carriage cannot be effected until after the value 
desired to be entered in the pin carriage has been set 
therein by depression of the proper digit keys 11. Con 
sequently, although the same step-over mechanism is em 
ployed in both types of operations, it is actuated immedi 
ately in response to depression of key 42, but not in re 
sponse to depression of whole number key 73. The latter 
conditions other normally inoperative mechanism for actu 
ation in response to Subsequent depression of a regular 
control key 26 to effect the desired pin carriage step 
over. While the same mechanism also is employed in 
each type of operation for blocking movement of the 
actuator racks, under proper circumstances, to register 
zero's in the three lowest denominational orders, addi 
tional means are provided for preventing any printing in 
those orders whenever the machine is to be employed in 
decimal calculations only. 

Operation of the three zero control key 42 has been 
made as nearly similar physically as possible to that of 
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the regular zero digit key 11, so as to avoid confusing the 
operator and to effect the desired pin carriage three space 
step-over before initiation of a machine cycle in response 
to depression of one of the regular control keys 26. 
Since a similar three space step-over of the pin carriage 
is required when using the machine for decimal calcula 
tions, it is desirable to use the same step-over mechanism. 
But the pin carriage step-over should not take place im 
mediately in response to actuation of the whole number 
control key 73, as above noted, or there could be no 
setting of pins 21 in the three leftmost columns thereof. 
If that were allowed to happen, during the subsequent 
machine cycle the racks 15 in the orders then aligned 
with those three columns of pins 21 would be released 
to enter nines, giving an inaccurate result. Consequent 
ly, operation of the step-over mechanism is delayed, aft 
er depression of the whole number control key 73, until 
the initial portion of the next following depression of one 
of the regular control keys 26. And it also will be ap 
preciated that the manual effort required to depress the 
added keys 42 and 73 has been minimized by having 
them operate only against light spring resistance and em 
ploying other springs, such as for the actual pin carriage 
step-over and lateral movement of the new zero stop, 
which are tensioned by operation of the motor. 

It is thought that the invention and many of its attend 
ant advantages will be understood from the foregoing 
description, and it will be apparent that various changes 
may be made in the form, construction and arrangement 
of the parts without departing from the spirit and scope 
of the invention or sacrificing all of its material advan 
tages, the form hereinbefore described being merely a 
preferred embodiment thereof. 

I claim: 
1. In a ten-key calculating machine having denomina 

tional orders of printing and accumulator mechanisms, 
means for actuating each said order of mechanisms, a 
pin carriage having columns of pins for controlling the 
extent of operation of said actuating means, digit keys 
operable to selectively actuate said pins and effect spring 
movement of said pin carriage the distance between ad 
jacent columns of pins, and motor operated means for 
enabling spring movement of said actuating means and 
for returning the operated said actuating means and said 
pin carriage to normal positions; spring actuated step 
over mechanism movable from a home position for ef 
fecting movement of said carriage the distance subtended 
by three columns of said pins, latching means for re 
straining operation of said step-over mechanism, and 
manually operable control means for rendering said latch 
ing means inoperative. 

2. In a calculating machine according to claim 1, motor 
operated mechanism for returning said step-over mecha 
nism to said home position, 

3. In a calculating machine according to claim 2, a 
normally inoperative zero stop for controlling operation 
of said actuating means in the three lowest denomination 
al orders, a spring for moving said zero stop from its nor 
mal inoperative position to an operative position, a latch 
for restraining said Zero stop against movement by said 
spring, and means operable by said manually operable 
control means for moving said latch to release said zero 
stop for movement by said spring. 

4. In a calculating machine according to claim 3, 
motor actuated mechanism for returning said Zero stop 
to normal inoperative position. 

5. In a calculating machine having pin carriage mecha 
nism, including a carriage with a plurality of denomina 
tional orders of selectively settable pins and means con 
straining said carriage for movement laterally of the ma 
chine from a home position, manually operable digit 
keys, escapement means controlled by said digit keys for 
effecting lateral movement of said carriage by said con 
straining means for the distance between said denomi 
national orders of pins in response to each depression of 
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a said digit key, and operating mechanism, including de 
nominational actuating members corresponding in number 
to the number of denominational orders of said pins and a 
manually operable control member for initiating actuation 
thereof; selectively settable control means, comprising nor 
mally inoperative means mounted below said carriage on 
a stationary part of the machine and operable to block 
operation of said actuating members in certain lowest ones 
of said denominational orders regardless of the position 
of said carriage, and an auxiliary control member manual 
ly operable to render operative said normally inoperative 
means to cause the same to prevent operation of said 
actuating members in said certain lowest orders in re 
sponse to actuation of said manually operable control 
member. 

6. In a calculating machine according to claim 5, nor 
mally inoperative step-over mechanism rendered opera 
tive in response to actuation of said auxiliary control 
member thereafter to effect lateral movement of said 
carriage by said constraining means for the distance be 
tween the number of denominational orders of said pins 
equal to said certain lowest orders in response to actu 
ation of said manually operable control member. 

7. In a calculating machine according to claim 6, 
means automatically operable upon actuation of said aux 
iliary control member to retain the same in actuated posi 
tion, printing mechanism for all denominational orders 
normally operable in response to actuation of said manu 
ally operable control member, and normally inoperative 
blocking mechanism rendered operative in response to 
actuation of said auxiliary control member thereafter to 
block operation of said printing mechanism in said cer 
tain lowest orders upon actuation of said manually oper 
able control member. 

8. In a ten-key calculating machine having denomina 
tional orders of printing and accumulator mechanisms, 
means for actuating each said order of mechanisms, a pin 
carriage having columns of pins for controlling the ex 
tent of operation of said actuating means, digit keys oper 
able to selectively actuate said pins, spring actuated means 
controlled by said digit keys, to effect spring movement 
of said pin carriage the distance between adjacent col 
umns of pins, motor operated means for enabling spring 
movement of said actuating means and for returning the 
operated said actuating means and said pin carriage to 
normal positions, and regular control keys depressible to 
effect operation of said motor operated means; spring 
actuated step-over mechanism movable from a home po 
sition to effect movement of said carriage the distance 
subtended by three columns of said pins, latching means 
for restraining operation of said step-over mechanism, 
and a plurality of special control keys selectively oper 
able to effect movement of said latching means to permit 
operation of said step-over mechanism. 

9. A calculating machine according to claim 8, where 
in one of said special control keys directly engages said 
latching means to render the same inoperative. 

10. In a calculating machine according to claim 9, 
normally inoperative latch moving means, and means op 
erable by a second one of said special control keys to 
render said last recited means operable in response to 
Subsequent depression of a said regular control key. 

11. In a calculating machine according to claim 10, 
manually releasable means for retaining said second spe 
cial control key in depressed position, and motor operat 
ed mechanism for returning said step-over mechanism to 
said home position, whereby said latching means will re 
strain operation of said step-over mechanism until a sub 
sequent depression of a said regular control key. 

12. In a calculating machine having denominational 
orders of accumulator mechanism, means for actuating 
each said order of accumulator mechanism, control means 
for determining the extent of operation of said actuating 
means and including a zero stop selectively settable in 
each order, digit keys operable to selectively actuate said 
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control means and including a zero digit key for actuat 
ing said zero stops; a normally inoperative auxiliary zero 
stop for controlling operation of said actuating means in 
the three lowest denominational orders, spring means for 
moving said auxiliary stop from its normal inoperative 
position to an operative position, latch means for re 
straining said auxiliary zero stop against movement, and 
manually operable means for moving said latch means 
to release said auxiliary stop for movement by said spring 
healS. 
13. A calculating machine according to claim 12, 

wherein said auxiliary zero stop is movable by said spring 
means immediately upon release of said latch means to 
block return of the latter to operative position. 

14. In a calculating machine according to claim 13, 
motor operated mechanism for returning said auxiliary 
Zero stop to inoperative position. 

15. In a calculating machine having pin carriage mech 
anism, including a carriage with a plurality of denomina 
tional orders of selectively settable pins and means con 
straining said carriage for movement laterally of the ma 
chine from a home position, manually operable digit 
keys, escapement means controlled by said digit keys for 
effecting lateral movement of said carriage by said con 
straining means for the distance between said denomina 
tional orders of pins in response to each depression of a 
said digit key, and operating mechanism, including de 
nominational actuating members corresponding in num 
ber to the number of denominational orders of said pins; 
selectively settable control means, comprising normally 
inoperative means movable from inoperative position to 
an operative position to block operation of said actuating 
members in certain lowest ones of said denominational 
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orders, and an auxiliary control member manually oper 
able to effect immediate movement of said normally in 
operative means from said inoperative position, motor 
operated mechanism for returning said pin carriage be 
yond, and permitting the same to rebound to, said home 
position, means carried by said carriage for returning 
said normally inoperative means to said inoperative posi 
tion, and means for latching said normally inoperative 
means in said inoperative position and releasable by said 
auxiliary control member. 

16. In a calculating machine according to claim 15, 
normally inoperative step-over mechanism rendered 
operative in response to actuation of said auxiliary con 
trol member to effect lateral movement of said carriage 
by said constraining means for the distance between the 
number of denominational orders of said pins equal to 
said certain lowest orders. 

17. In a calculating machine according to claim 16, 
printing mechanism for all denominational orders, and 
normally inoperative blocking mechanism rendered 
operative in response to actuation of said auxiliary con 
trol member to block operation of said printing mech 
anism in said certain lowest orders. 
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