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1. 
This invention relates in general to partial 

product multiplying machines and, more partic 
ularly, to a unique calculator which is capable of 
adding, Subtracting, and multiplying. 
Our invention has for its primary objects the 

provision of a partial product multiplying ma 
chine which is capable of efficiently performing 
the Several arithmetic operations of addition, 
Subtraction, and multiplication, which will keep 
a running total of a whole series of such opera 
tions successively performed, thus facilitating 
Such clerical work as billing, ledger posting, and 
the like, which is very speedy in both manipula 
tion and internal functioning, performing its 
Several arithmetical operations at a rapid rate 
and With a minimum of lost time, which is sim 
ple in manipulation, requiring no great skill or 
extended period of study on the part of the op 
erator to attain proficiency, which is power 
driven, thereby materially relieving physical 
Strain upon the operator, and which is otherwise 
highly satisfactory and efficient in the perform 
ance of its stated functions. 
And with the above and other objects in view, 

Our invention resides in the novel features of 
form, construction, arrangement, and combina 
tion of parts presently described and pointed out 
in the claims. 

In the accompanying drawings (12 sheets)- 
Fi?ure 1 is a perspective view of a calculating 

machine constructed in accordance with and em 
bodying our present invention; 

FigS. la, 1b and ic are schematic diagrams 
illustrating the general principles upon which 
the calculating machine of our invention is based. 

Figure 2 is a fragmentary perspective view of 
the power-transmitting mechanism of our in 
vention; 

Figure 3 is a top plan view, partly broken away 
and in Section, of the calculating machine; 

Figure 4 is a fragmental perspective view of 
the sliding carrier bar forming a part of our in 
vention; 

Figure 5 is a fragmental perspective view of 
the essential component mechanisms of the ma 
chine shown in spatial relationship to each other: 

Figure 6 is a fragmental perspective view of 
a pair of matched computing barrels forming a 
part of our invention; 

Figs. 6a, 6b, 6c and 6d are diagrammatic rep 
resentations illustrating the cooperative rela 
tionship between the component parts of the cal 
culating machine showing in particular the de 
veloped surface of the computing barrels. 

Figure 7 is a fragmental perspective view of 
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2 
the bank of multiplier keys and associated mech 
anism; 

Figure 8 is a fragmental sectional view taken 
along the line 8-8, Figure 7; 

Figure 9 is a fragmental perspective view of 
two primary banks of keys and associated mech 
aniSm; 

Figure 10 is a fragmental perspective view of 
the carrier bar return actuating mechanism; 

Figure 11 is a fragmental perspective view of 
the totalizer showing two duplicate and parallel 
trains of mechanism and also the carrier bar re 
turn mechanism associated with the two selected 
primary key banks shown in Figure 8; 

Figures 12, 13, 14, and 15 are fragmental sec 
tional views of the power-driven computing bar 
rel rotating mechanism taken respectively along 
the lines 2-2, 3-3, 4-4, and 5-5, Fig 
ure 2; 

Figure 16 is a fragmental sectional view of the 
computing barrel rotating mechanism taken 
along the line 6-f6, Figure 12; 
Figure 17 is a fragmental sectional view of the 

computing barrel rotating mechanism taken 
along the line 7-7, Figure 16; 

Figures 18, 19, and 20 are fragmental Sectional 
views of the primary key banks taken respective 
ly along the lines 8-8, 19-19, and 20-20, Figure 9; 

Figure 20a is a schematic view of a detail of 
operation of the latch member and detent lug 
which co-operate for holding down the slide po 
sitioning mechanism. 

Figure 21 is a fragmental sectional view of the 
totalizer and associated mechanism taken along 
the line 2 - -2, Figure 3; 

Figures 22, 23, and 24 are fragmentary vertical 
sectional views of a detail of the totalizer mech 
anism taken approximately along the lines 
22-22, 23-23, and 24-24, respectively, Fig 
ure 21; 

Figures 240 and 24b are fragmentary trans 
verse sectional views of the calculating mecha 
nism, respectively showing the mechanism aSSO 
ciated with three primary key banks in initial 
and final positions of a single computing cycle; 
that is to say, the position before the keys in 
the three key banks are depressed, and the posi 
tion after such keys have been completely de 
pressed. 

Figures 24c and 24d are fragmentary views of 
the mechanism for transferring the computed 
values into the totalizer or accounting mecha 
nism; the position shown in Figure 24c being that 
assumed by the mechanism when the key bank 
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mechanism is in the position shown in Figure 24d. 
and similarly the position shown in Figure 24d 
being that assumed by the mechanism when the 
mechanism associated with the primary key 
banks is in the position shown in Figure 24b. 

Figure 25 is a perspective view of a modified 
form of primary key bank and associated mech 
anism; 

Figure 26 is a perspective view of the comput 
ing barrels associated with such modified form 
of primary key bank; 
Figure 27 is a schematic plan view of the de 

veloped surface of the computing barrels shown 
in Figure 26, and 

Figures 28 and 29 are fragmentary detail views, 
partly broken away and in Section, respectively ill 
lustrating the Operation of the detent lugs and 
stop dogs Which co-Operate With parts of the 
computing slide mechanism. 

General principle of Operatio12. 
Before entering upon a detailed description of 

the embodiments of our invention, and in order 
to render such description more readily under 
standable, it is thought desirable to set forth the 
general principles of Operation involved, by ref 
erence to the simplified and wholly Schematic al 
rangement of members shown in Figures id, 1tb 
and 1c. ASSume that there are tWO elongated, 
edgewise abutting strips X and Y. The member 
X is stationary and for convenience may be re 
ferred to as the 'stationary' member, while the 
member Y is disposed for lengthwise shifting 
movement in relation to the member X and may 
for ConVenience be referred to as the 'slide' 
member. The stationary member X is provided 
with a series of uniformly spaced arrows, num 
bered consecutively from 1 to 9 as shown. The 
slide member Y is provided with nine sets or 

- series of uniformly spaced graduations, each such 
Set or Series comprising ten graduations and ex 
tending over a distance which is somewhat small 
-er than the distance between two successive ar 
roWs. The first graduation of each Series is des 
ignated “O'” and is directly opposite the particul 
lar arrow With which such series is associated. 
The successive graduations in each series are 
respectively numbered with the first nine con 
secutive multiples of the number represented by 
Such arroW. 

For instance opposite the '1' arrow is a Zero 
graduation followed by graduations designated 
1, 2, 3, 4, 5, 6, 7, 8, 9, which are the first nine 
consecutive multiples of 1, in other Words the 
products of 1X 1, 1X2, X3, and so on. Similarly 
opposite the '2' arrow is a zero graduation foll 
lowed by graduations designated 2, 4, 6, 8, 10, 12, 
14, 16, 18, i. e. the products of 2X.1, 2X2, 2X3, 
and so on. 
As shown in Fig. 1d the slide is set at "Zero' 

and opposite each arrow is the product of the 
number represented by Such arrow when null 
tiplied by “zero,' that is to say 'Zero,' since zero 
multiplied by any number is always zero. If the 
slide number is shifted to the right 4 units of 
length for instance (a unit being taken as the 
distance between any two consecutive gradua 
tions within the series of graduations) then the 
'4' graduation will come into alignment with 
the '1' arrow as shown in Fig. 1b. At the same 
time the fourth graduation in each successive set 
will also come into alianment with the particular 
arrow with which such set is associated. In this 
shifted position, 8 lies opposite the '2' arrow 
i. e. the product of 2X4 and similarly opposite 
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4. 
each arrow lies the product of the number rep 
resented by such arrow when multiplied by 
“four.' From this it will be evident that if the 
slide is moved a number of units col'responding to 
the multiplicand then the product will lie under 
the arrow representing the number which is the 
multiplier. 
For example if it were desired to multiply “8” 

by '3' the side Y would be shifted eight units 
as shown in Fig. lic and the slide may be said to 
be “conditioned' for multiplying the number '8' 
by any one of the integers represented by the 
arrows on the stationary member X. Thus Op 
posite the '3' arrow is the graduation designated 
“24' which is the product of 8X3. 
In order to achieve Such results mechanically 

it will, obviously, be necessary to provide a Series 
of keys or other manually manipulable means 
corresponding to the integers 1 to 9 and arranged 
for mechanically effecting the shifting movement 
of the slide member. Similarly the slide member 
must be provided with a whole series of elements 
or mechanisms each corresponding to a gradua 
tion on the slide member and arranged so as to 
be capable of achieving an amount of mechanical 
motion proportional to the value of the particu 
lar product or multiple represented by such cor 
responding graduation. Thus, for instance, at 
the position of the graduation designated "24' 
(again using the example 8X3 as illustrated in 
Fig. 3) a suitable element or mechanism must be 
placed, which is capable of effecting an amount 
of mechanical motion proportional to the num 
ber 24. Such proportionate motion must be 
transmitted into Suitable totalizing mechanism 
for l'ecordation or accumulation. 

Finally, the Stationally member must be pro 
vided With a series of keys or othel Suitable man 
ually manipulable members each corresponding 
to one of the arrows representing an integer, 
and in the case of the example under discussion 
the manipulation of Such key or member CO1'- 
responding to '3' would in some suitable way 
initiate the mechanical movement of the “24' 
element on the slide which has already been 
shifted into such relative position that the “24' 
element is in proper juxtaposition. 
Although the above discussion is entirely hypo 

thetical, the provision of such mechanical ele 
ments for embodying the basic principle outlined 
is achieved in the embodiments hereinafter de 
scribed. The mechanism described under the 
sub-heading “Primary key banks' actually is the 
mechanical means for shifting the slide member 
responsive to a selected multiplicand and Sim 
ilarly the mechanism described under the sub 
heading “Computing slide and barrel mecha 
nism' is mechanical embodiment of the slide 
With mechanisms for converting the Several 
products or multiples into mechanical move 
ment proportional to the values of Such products. 
Likewise the mechanism described under the sub 
heading “Multiplier key bank' is actually the 
mechanical means for initiating the operation of 
the mechanism which converts the product into 
proportionate movement and finally the mech 
anism described under the sub-heading "Total 
izer' is actually the mechanical means for re 
ceiving and recording or accumulating Such pro 
portionate mechanical movement. 
By way of further introductory explanation it 

may be pointed out that graduations on both the 
stationary member X and the slide member Y are 
uniformly spaced and the spatial relationship, 

If 
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for example the unit of length chosen for the 
stationary member be inches, then the distance 
between the '1' arrow and the '2' arrow is one 
inch and similarly the distance between the '2' 
arrow and the '4' arrow Will be 2 inches. In 
each case the spatial distance between any two 
arrows Will be the same number of inches (Or 
whatever other length unit may be employed) as 
the arithmetical difference between the nun 
bers represented by such arrows. Likewise if 
the slide member X is uniformly graduated in 
sixteenths of the inch, then the slide will be 
shifted is (or one such length unit) if the mul 
tiplicand is 1, 346 (or two such length units) if 
the multiplicand is 2 and so on. 
In the case of “arithmetical' spacing, however, 

the slide member Y must carry some ninety grad 
uations in effect corresponding to every product 
in the multiplication table from 1X0=0 to 
9x9=8. Consequently, in the mechanical em 
bodiment it would be necessary to employ a cor 
responding ninety elements or mechanisms for 
converting Such products into proportionate me 
chanical motion. This is not a very serious prob 
lem and in fact one of the specific embodiments 
hereinafter described employs such "arithmeti 
cal' spacing. 
We have found, however, that in addition to 

the simple arithmetical system of spacing illus 
trated Schematically in Figs. 1d, b and 1c, it is 
possible, and for some purposes even advan 
tageous, to employ as a basis for the spacing, 
other systems of mathematical functions which 
follow the law. 

That is to say any system of functions in which 
the sum of the functions of any tWO Selected 
numbers is equal to the function of the product of 
such numbers. A familiar example of this type 
of mathematical system is the system of log 
arithmic functions. 
As an example of the employment of Such Sys 

tems of mathematical functions as a basis for 
the spacing, it is, therefore, possible to employ 
“logarithmic' spacing of which the Ordinary 
'slide rule' provides a familiar illustration. 
Such logarithmic spacing makes it possible to 
avoid recurrence of products at several different 
positions on the slide. In the case of the slide 
member Y above discussed, for instance, the 
product 24 occurs at four different positions, 
i. e. in the '3' series, the '4' series, the "6' 
series, and the '8' series, because 3, 4, 6, and 8 
are all factors of 24. Actually, as will presently 5i 
be more fully discussed, in the entire multiplica 
tion table from 1X1 to 9x9 there are only thirty 
six different products. By employing logarithmic 
spacing it is necessary that each of these thirty 
six products occur only once on the slide membel'. 

In the light of this discussion of general prin 
ciples, we shall now describe, as the first and 
preferred embodiment of our invention, a cal 
culating machine involving these principles and 
employing the logarithmic system of Spacing. 
Thereafter, as a second or modified embodiment 
we shall describe the employment of "arith 
metical' Spacing. 

The Calcitator 
The preferred form of calculating machine em 

bodying our invention, comprises a computing 
mechanism. A mounted within an outer recti 
linear housing formed of sheet metal or other 
suitable material and cut away along its top and 
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6 
side walls adjacent its rear end in the provision 
of an opening 2 for accommodating a transverse 
ly shiftable totalizer B also having an elongated 
open-bottomed shell 3 constructed preferably of 
sheet-metal and including an arcuate top wall 4 
closed at its ends by side Walls 5 and interiorly 
subdivided transversely into a series of com 
partments c by uniformly spaced partitions 5', 
each compartment c being provided with a for 
wordly presented rectangular aperture or window 
4' formed in the top wall 4. In its front face, the 
totalizer shell 3 is provided with an elongated 
horizontal slot 2 for receiving the carrier bar 
resetting mechanism, which will presently be 
more fully described and which is mounted in 
the housing extending partially into an up 
Wardly enlarged deformation or offset 6 formed 
in the upper wall of the housing . 

Suitably fixed within the housing , is a main 
frame a preferably formed as an integral casting 
and having suitable upper and lower horizontal 
bed-plates a, b, and cross-members ic in which 
the various moving parts of the machine are 
journaled or slidably mounted as may be ex 
pedient from the viewpoint of production, con 
venience, and economy. For simplicity in illus 
tration and description, however, these features, 
being largely a matter of conventional design, 
have been shown more or less schematically. 

Multiplier key bank 
Journaled horizontally in the frame 7 and ex 

tending lengthwise of the housing along the 
right-hand side thereof as an operator faces the 
machine looking toward the totalizer B, is a 
rotary shaft 8 provided with ten identical ex 
ternally toothed barrel gears 9a, 9b, 9, 9d, 9e, 9f. 
Sg, Sh, 9t, 95. Each of these gears 9 is provided 
With a segmental slot 6 for receiving a narrow 
finger fixed to and projecting radially from the 
shaft 8, the slots fe being shaped and sized in 
relation to the fingers , so that rotation of any 
one of the barrel gears 9 will be transmitted, 
through its associated finger f, to produce rock 
ing movement of the shaft 8, but will not affect 
any of the other barrel gears 9. 
Shiftably and rotatably mounted in the frame 
and projecting through the top wall of the 

housing , are ten vertical key-plungers 2 to 
2i, inclusive, each being of rectangular cross 

section and slidably fitted with an external gear 
collar .3a to 3i, inclusive. At their upper ends, 
the key-plungers 2 are provided with conven 
tional key-buttons ia to li respectively pro 
vided on their upper faces with numerals rang 
ing from '1' through '9' and including a cipher 
or zero designating “0” and constituting a bank 
of so-called “multiplier' keys. At their lower 
ends, the plungers 2 are provided with cylindri 
cal rack portions 58 to 5, inclusive, each hav 
ing a flattened or ground-off side face 6 so ar 
ranged that, when the flat side face 6 is pre 
sented toward the adjacent barrel gear 9, verti 
cal movement of the plunger 2 will not rotate 
the barrel gear 9. On the other hand, when the 
plunger 2 is rotated 180°, the cylindrical rack 
portion 5 will engage the barrel gear 9. Pro 
jecting downwardly from the lower end of the 
rack portions 5, are elongated guide rods T 
shiftably and rotatably mounted in the lower 
portion of the frame , and disposed encirclingly 
about each of the guide rods, is a compression 
spring 7 abuttingly engaged at its opposite 
ends between the upper frame of the lower frame 
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plate Tb and the under face of the plunger rack 
portion 5, as best seen in Figure 19. 

Similarly journaled horizontally in and ex 
tending between selected members , is a plural 
ity of like parallel shafts 8 substantially simi 
lar to the shafts 8 and each provided With nine 
endwise abutting gear barrels 9 to 9, inclu 
sive, having segmental slots 20 for receiving 
radial fingers 2 fixed on the shafts 8 in the 
same manner and for the same purpose as the 
fingers if on the shaft 8. 

Primary key banks 
Shiftably and rotatably mounted in the frane 
and projecting upwardly through the upper wall 

of the housing f. is a plurality of rows of key 
plungers 22a to 22, inclusive, provided at their 
upper ends with key-tops or buttons 23 having 
indicia ranging from '1' to “9,' one such row be 
ing associated with each shaft f8 in the forma 
tion of a series of primary key banks. Although, 
as shown in Figures 1 and 2, the machine is 
equipped with seven such primary key banks for 
accommodating a seven digit number, it will, of 
course, be understood that a greater or Smaller 
number of such banks may readily be employed. 
Each of the key-plungers 22 is similar to the 

key-plungers 2 and includes a cylindrical rack 
portion 24 having a flat side face 25 and a down 
wardly extending guide rod 26 provided with a 
coiled compression Spring 27, and slidably 
mounted on each key-plunger 22 and rotatably 
secured in the frame , are gear-collars 28. AS 
above pointed out in connection with the plungers 
2, the plungers 22 are likewise rotatable about a 

vertical axis through 180° to bring the rack por 
tions 24 into or out of meshing engagement With 
the barrel gears 9. 

Slidably mounted in the upper frame plate 7a, 
is a plurality of horizontal key-inverting rack 
bars 29, one for each primary key bank and one 
for the multiplier key bank, each being positioned 
for meshing engagement with the entire Series of 
gear collars 28 in the key bank with which it is 
associated. Each of the rack bars 29 is provided 
at its forward end With a depending horizontal 
rack section 3 meshing with an inverting pinion 
3 keyed upon a cross-shaft 32, which is, in turn, 
journaled at its ends in and extends horizontally 
across the frame 7 from left to right, being pro 
vided at its right end With a radial handle 33, 
which, in turn, projects upwardly through a slot 
34 in the top Wall of the housing , and adjacent 
the front and rear ends, respectively, of the slot 34 
the upper face of the housing is marked with 
the indicia. "Add' and 'Mult,' thus designating 
that, when the handle 33 is in one or the other 
of its positions, the machine will add or multiply, 
as the case may be. In this connection, it should 
be noted that, when the handle 33 is in “Add' 
position, the rack portions 5 of the multiplier 
plungers 2 are disengaged from their associated 
barrel gears 9, whereas the rack portions 24 of 
the primary key-plungers 22 are engaged with 
their associated barrel gears 9. On the other 
hand, when the handle 33 is in “Mult.' position, 
the reverse is true, that is to say, the rack por 
tions 5 of the plungers 2 are engaged and the 
rack portions 24 of the plungers 22 are disen 
gaged. 

Shiftably mounted in vertical ways 35 formed in 
and projecting laterally from the frame members 
7c, are vertical slide bars 363, 35b, 360, 35d, 367, 
and 36i, each provided with a laterally project 
ing rack section 37 and positioned for meshing 
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8 
engagement with the lower ends of the plunger 
rack sections 24a, 24b, 24c, 24d, 24f, 24, respec 
tively. Because of Space requirements and to 
achieve greater compactness, the key-plungers 
22e, 228, and 22h are provided with auxiliary rack 
sections 38 positioned below their principal rack 
Sections 24 and likewise having a flattened Side 
39, the latter being disposed at 180° with respect 
to the flattened portions 25 of the principal rack 
portions 24. Shiftably mounted in ways 40 formed 
in and projecting laterally from suitably ad 
jacent frame member's T, are vertical Slide bars 
36e, 36E, and 36h having laterally projecting rack 
Sections 3' for meshing engagement with the 
auxiliary rack portions 24e, 24g, and 24h, respec 
tively. Thus it will be seen that, when the handle 
33 is in “Add' position, all of the slide bars 36 
are disengaged, whereas when the handle 33 is in 
"Mult.' position and the plungers 22 are turned 
180°, the slide bars 36 are engaged, so that down 
Ward movement of any key 23 will produce corre 
Sponding downward movement of its associated 
slide bar 36. 

Each of the slide bars 36 is further provided 
at its lower end with a depending guide rod A 
extending slidably through the lower frame plate 
b, and fixed upon the lower end of each such rod 

4 beneath the flame plate 7b, is a block 42 hav 
ing a depending stop finger 43 and forwardly pro 
jecting detent lug 44. Disposed encirclingly about 
each rod 4 and abuttingly engaged at its oppo 
Site ends between the upper face of the frame 
plate 7b and the under face of the slide bar 36, 
is a compression spring 45 for normally urging 
the bar 36 and rod 4t upwardly, such upward 
movement being limited by abutment of the upper 
face of the block 42 against the under face of the 
frame plate b. In the downward direction, move 
ment of the bar 36 is limited by small laterally 
projecting lugs 45 formed on the bar 36 adjacent 
its upper end and positioned for abutment with 
the upper end faces of the ways 35, all as best seen 
in Figures 19 and 20. 

Slidably mounted in Suitable slots 46 formed 
in and extending transversely through the mem 
ber 7, is a plurality of spaced horizontal cross 
connecting racks 4 a to 4ii, inclusive, extending 
from right to left across the machine and pro 
Wided at their right ends with depending toothed 
Sections 48 for meshing engagement With the bar 
lel gears 9a to 9', respectively, and to the left of 
the Sections 48, the racks Aa to 47 i, inclusive, 
are provided with a plurality of depending toothed 
Sections 49 separated by blank sections 50, the 
latter being normally positioned above the barrel 
gears 9. In this connection, it should be noted 
that when the machine is set for addition and 
the rack sections 5 of the key-plungers 2 are 
disengaged from the barrel gears 9, the cross 
Connecting racks 4 are inactive and do not en 
gage or otherwise affect movement of the barrel 
gears 19. However, when the machine is set for 
multiplication and the barrel gears 9 are en 
gaged, nanual depression of one of the key 
plungers 2 will rotate its associated barrel gear 
9, shifting the associated cross-connecting rack 
4 to the left, bringing the toothed sections 49 
into engagement with all of the barrel gea's 
9 Which are in transverse alignment with the 

rotating barrel gear 9. 
Adjacent to each key-plunger 22 and on either 

side thereof, the frame members Te are provided 
With opposed vertical ways 5 to Si, inclusive, 
and beneath each of the pairs of Ways 5 the 
lower frame plate 7b is provided with a rectan 
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gular slot 52 cooperating with the Ways 5 in slid 
ably supporting stop plates 53 to 53, inclusive, 
spatially arranged as best seen in Figures 5 and 9 
and in a manner presently more fully explained. 
At their lower ends, the stop-plates 53 to 

53, inclusive, project below the lower frame plate 
b and are provided with arcuately shaped 

tongues 54 having oppositely presented vertical 
abutment faces 55, and at their upper end the 
stop-plates 538 to 53 are provided with narrow 
upstanding extensions 56 having laterally pre 
sented rack-forming teeth 57 for meshing en 
gagement with the barrel gears 9 to 9', re 
spectively. Intermediate their ends and above 
the lower frame plate 7b the feelers are provided 
with vertical slots 58 having centrally disposed 
guide rods 59 extending downwardly from the 
upper transverse margin thereof for Stabilizing 
compression springs 60 seated within the slots 58 
in endwise abutment at their upper ends against 
the upper transverse margin of the slots 58 and 
at their lower ends against Spring-retaining 
Washers 6 Set Within the slots 58 and bridging 
the slots 52 in the lower frame piate f. 
The first slide bar 36a in each key bank is fur 

ther provided with an upstanding guide pin 62, 
and slidably mounted thereon in endwise abutting 
Vertical alignment With the slide bar 36, is an 
auxiliary slide bar 63 having a forwardly pre 
sented toothed or rack-forming face 64 meshing 
With the inverting pinion 3, all as best seen in 
Figure 28. 

Computing slide and barrel mechanism. 
Slidably mounted in suitable horizontal ways 

65 beneath each bank of primary keys, is a com 
puting slide 66 provided centrally of its upper 
face 5 with a longitudinal groove 68 having a 
transverse cross-sectional shape for receiving the 
lower end and tongue portion of the Stop-plates 
53. At the bottom and on either side of the 
groove 68, the slide 66 is provided with two longi 
tudinal bores 69 opening sidewise into the groove 
68 for receiving two elongated cylindrical com 
puting barrels ), 1)', of Smaller diametral size 
than the bores 69 and having diametrally reduced 
concentric end portions if journaled in suitable 
apertures 72 in end plates 73 secured by means 
of screws 74 upon, and extending across the trans 
Verse ends of, the computing slides 66, thus hold 
ing the Computing barrels 70 within the slide 66 
for lengthwise movement therewith and axial ro 
tation therein, and extending axially through each 
computing barrel 70 and projecting therefrom, is 
a Square shaft 75, which is, in turn, rotatably and 
non-shiftably held in the frame . 
Intermediate their ends, the computing barrels 

70, 70', are provided with an axially spaced series 
Of Segmental upstanding shoulders or arcuate 
stops 76, 16'. Each of the stops 76 is transversely 
paired With a corresponding stop 76. 

Broadly Speaking, the arcuate length of the 
Several stops 76, 76, measured from common axial 
base lines theoretically indicated by dotted lines 
l, l', on the outer cylindrical faces of the barrels 
70, 70, in some selected length units is such that 
every possible product of two numbers from '1' 
to '9' is represented. 

Since "eleven' is a prime number and does not 
result from multiplication of any two numbers 
from 'one' to "nine,' it does not appear in the 
Series of products, and this is likewise true of all 
prime numbers from "one' to "eighty-one,' as 
Well as all intermediate products resulting from 
multiplication of any prime number over eleven 
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10 
by any other number in this entire number series, 
the resulting series of products thus consisting of 
thirty-six numbers, as follows: 1, 2, 3, 4, 5, 6, 7, 8, 
9, 10, 12, 14, 15, 16, 18, 20, 21, 24, 25, 27, 28, 30, 
32, 35, 36, 40, 42, 45, 48, 49, 54, 56, 63, 64, 72, 81. 
It will be noted that only the first nine products 
in the series are single digit numbers and, fur 
thermore, it will be apparent to anyone familiar 
with calculating machines that as to all other 
products (i. e. products which are two-digit num 
bers) the “tens' digit must be accumulated in 
the totalizer of the next higher Order, as Will pres 
ently be more fully discussed. For these reasons, 
We employ two co-operating or paired barrels 70, 
70', which may, for convenience, be respectively 
referred to as the “units' barrel and the "tens' 
barrel, as shown in Figs. 6d. and 6b. Each pair of 
arcuate stops 76, 76', corresponds to one of the 
products in the above series. By reference to Fig. 
6a, it will be seen that every one of the stops 16, 
6' have a length measured from line l, l, and 

l', l, respectively, so that the end or abutment 
face thereof lies along one of ten uniformly 
spaced parallel coordinates 0-0, 1-1, 2-2, 3-3, 
4-4, 5-5, 6-6, 7-7, 8-8, 9-9. For instance, 
the first stop 7.6 (reading from left to right on 
Fig. 6a) has its end or abutment face along the 
1-1 coordinate of the “units' barrel 70, While 
its companion stop 16', lying directly opposite on 
the tens' barrel 70', has its end or abutment 
face along the 0-0 of the "tens' barrel 70'. It 
should further be stated in this connection that 
the 0-0 (or "Zero') coordinates of barrels 70, 
TO, respectively, lie in the same vertical planes as 
the oppositely presented abutment faces 55, 55, of 
the stop-plates 53, as may be seen in Fig. 6c. 
Consequently, if a selected stop-plate 53 is opera 
tively interposed between the barrels 70, 70', in 
line with the first pair of arcuate stops 76, 76', it 
will be apparent that the 'units' barrel can be 
rotated (counterclockwise as indicated by the 
arrow in Fig. 6d) until the end or abutment face 
of the stop 16 engages the stop-plate abutment 
face 55'. The “tens' barrel 70', however, cannot 
be rotated at all since its arcuate Stop. 76' is al 
ready in abutment against the stop-plate abut 
ment face 55. Hence, the “units' barrel will move 
1 unit and the “tens' barrel no units or zero, thus 
producing an amount of mechanical motion pro 
portionate to the product 1. Similarly, if the 
eighteenth pair of stops 76, 6' (for purposes of 
the present discussion designated ac, ac', in Figs. 
6a and 6d), are considered, it will be seen that 
the stop ac on the “units' barrel ends at the 4-4 
COOrdinate and the stop ac' on the “tens’ barrel 
ends at the 2-2 coordinate. Thus, if a selected 
Stop-plate 53 is interposed between the barrels 70, 
8', in line with this eighteenth pair of stops 

ac, ac', as shown in Fig. 6d, the “tens' barrel 70' 
can rotate through the arcuate distance corre 
Sponding to '2' While the “units' barrel to can 
rotate through the arcuate distance correspond 
ing to '4,' thus making 24 which is the eighteenth 
product in the above series of products. 

It will thus be evident that the first 9 pairs of 
stops 76, 76' (reading from right to left in Fig. 
6a), correspond to the first 9 products in the 
above series of products and accordingly the units 
stop 6 of each Such pair have decreasing lengths, 
so that their end faces respectively lie on the co 
Ordinates from units 1-1 to 9-9, while the cor 
responding "tens' stops all have full arcuate 
length. So that their end faces lie on the 0-0 co 
Ordinate, thus, in effect, yielding the numbers "01' 
to '09.' The tenth pair of stops 76, 76 however, 
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consists of a “tens' stop, the end face of which 
lies on the 1-1 coordinate of the "tens' barrel 
70’ and a “units' stop, the end face of which lies 
on the 0-0 coordinate of the "units' barrel 10, 
permitting the “tens' barrel to rotate an arcuate 
distance corresponding to “1' while the “units' 
barrel does not rotate at all, thus yielding the 
number '10.' The eleventh pair of stops 76, 76', 
are of such arcuate length as to permit the "tens' 
barrel 70' to rotate one length unit and the 
“units' barrel 70 to rotate two length units, yield 
ing the number "12,' and SO on through the Se 
ries of thirty-six products, the last pair of Stops 
6, 76', being of such length as to permit the 

“tens' barrel 70' to rotate eight length units and 
the “units' barrel 70 to rotate One length unit, 
yielding the number '81.” 
The upper horizontal faces 67 of each of the 

carrier bars 66 is milled out or receSSed to provide 
a series of narrow vertical stop faces 77 to 77, 
inclusive, the faces 71a, Tib, 77c, 77d, 77f, and 
77i being on the left side of the groove 68 and the 
faces Te, 77 g, and 77h being on the right side of 
the groove 68 for the same reasons of compactness 
as applied to the location of the several slide 
bars 36a, to 36i, inclusive. The stop faces 77 a to 
77, furthermore, are spaced longitudinally from 
each other along the carrier bar 66 by distances 
determined mathematically, as will presently be 
more fully discussed, and are staggered trans 
versely across the Width of the carrier bar 66 for 
respective engagement With the stop fingers 43 as 
sociated with the slide bars 36, that is to say, the 
face 77a will engage only the stop finger 43 of 
the slide bar 368, the face 77b will engage only the 
stop finger 43 of the slide bar 36, and so on, as 
Suming, of course, propar manipulation of the 
machine for shifting Such stop finger down into 
position for such engagement as Will presently 
more fully appear. 
Journaled in and extending horizontally be 

tWeen auxiliary frame members 7d, parallel to 
and On Opposite Sides of each carrier bar 66, are 
two paired shafts 78, 78', each rigidly provided on 
its forward end with stop dogs 79, 9', normally 
urged downwardly and inwardly by springs 80 for 
engagement against the end face of the carrier 
bar 66, as shown in Figure 29, and having toothed 
Segments 8 meshing With idler gears 8 ' for 
causing the dogs 79, 79, and their associated 
shafts 78, 78, to rock simultaneously. Fixed upon 
the shafts 78, 78', in respective lateral alignment 
With the detent lugs 44, are L-shaped latch mem 
bers 82 normally disposed in the position shown in 
dotted lines in Figures 18 and 19 and each having 
an in Wardly projecting leg 83 interposed beneath 
the detent lug 44 and an upwardly extending leg 
83'' adapted, upon rocking movement, to clear 
the lug 44. 

Secured upon the forward end face of each car 
rier bar 66, is a ribbon 84 which extends horizon 
tally forwardly and around a Suitably journaled 
idler roller 85 and is fastened at its other end to a 
conventional coil-spring winding drum 86 of the 
type commonly employed in actuating typewriter 
carriages and the like. Similarly secured to the 
I'ear end face of each carrier bar 66, is a rewind 
ribbon 87 which extends horizontally rearwardly 
over a suitably journaled idler roller 88 and is 
fastened at its other end to a rewind drum 89 ro 
tatably mounted on a shaft 90 and provided on its 
side face with a spring-pressed pawl 89' positioned 
for engagement with a single toothed ratchet 9 
also journaled on the shaft 9) and carrying a gear 
9' diametrally larger than the drum 89 and 
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2 
meshing with a rewind drive pinion 92, which is, 
in turn, fixed upon a shaft 93, as best seen in Fig 
ure 21. 

Keyed upon the forward end of each Shaft 8, 
is a control pinion 94 meshing with a vertically 
shiftabie control rack 95 provided at its lower end 
With a horizontal arm 93 which extends beneath 
the pinion 94. Fixed in and extending down 
wardly from the arm 96, is a vertical guide pin 
97 shiftably supported in a cross-bar i forming 
part of the machine frame 7. On its lower end, 
the pin 97 is rigidly provided with an enlarged 
end-block 98 having a depending and rear Walrdly 
offset pawl-like finger 99 provided with oblique 
under and side faces 9a, i, for engagement, 
when shifted downwardly, with a latchet ring 02 
toothed around its inner periphery for meshing 
engagement With three identical planetary gears 
93 respectively mounted for free rotation upon 

three horizontal pintles iO4 Symmetrically mount 
ed in and projecting from the forward face of a 
driven wheel i85 somewhat larger in diametral 
size than the latchet ring 2 and fixed upon a 
suitably journaled horizontal jack shaft 05. 
Arcund its periphery, the driven wheel 5 is pro 
vided with a forwardly projecting concentric 
fiange C1 having a circumferential gap f 08 and 
chamfered on its inner face complementarily with 
the side face 0 of the paw-like finger 99. 

Also suitably journaled in the frame 7 in axial 
alignment with each jack shaft 66, is a short 
drive shaft 9 provided on its rear end with a 
pinion 0 disposed within and meshing with the 
planetary gears O3, and On its forward end the 
shaft G9 is provided with a driving pinion fl. 
In this connection, it will be noted that, for 

reasons of compactness, every other carrier bar 
66 and its associated mechanism is positioned be 
low the other carrier bars 68 and the drive pinions 

thereof are also below the other pinions , 
all being connected by intermediate idler gears 

2 in the formation of a gear train extending 
transversely across the front of the machine 
frame and drivingly meshing with a main drive 
gear 3 pinned on the shaft 4 of an electric 
motor 5, the latter being conventionally con 
nected to any suitable source of electric current 
by the usual flexible cord (not shown). 

Fixed upon the rear end of each jack shaft 96, 
is a pinion 6 meshing with a vertically shiftable 
rack slide 7 normally urged upwardly by a com 
pression spring 8 disposed encirclingly about a 
stabilizing pin 9 carried by and projecting 
downwardly from the rack slide 7. At its upper 
end, each slide is integrally provided with a 
rearwardly projecting horizontal arm 2 to pro 
vided with a pair of Spaced shiftable pins 2 and 
2' extending vertically downwardly and fixed at 

their lower ends in slide racks 22 and 22' having 
inwardly presented toothed faces f23 and 23' for 
meshing engagement with pinions 24 and 24 
respectively mounted drivingly on the computing 
barrel shafts 75 and T5'. Disposed encirclingly 
about each of the pins 2 and 2' in endwise 
abutment between the upper face of the Slide rack 
i22 and 22' and the under face of the arm. 20, 
are compression SpringS 25 for normally urging 
the slide racks 22 and 22' downwardly with re 
spect to the arm 23, such downward movement 
being limited by cotter pins 26 inserted through 
the upwardly projecting end of the pins 2 and 
f2' and bearing against the upper face of the 
arm. 20. 
When any one of the shafts f8 is rotated as a 

result of rocking movement of the fingers 2i, the 
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pinion 94 will rotate, shifting the control rack 95 
downwardly and causing the pawl-like finger 99 
to engage and hold the ratchet ring G2. As Soon 
as the ratchet ring 2 is held stationary, the 
planetary gears 3 cease to act asidiers and in 
stead transmit rotary motion from the shaft 69 
to the wheel 5, moving the wheel fange into 
engagement with the oblique side face of the 
pawl-like finger 93 and holding the latter in en 
gagement, with the ratchet ring 02 for that part 
of one revolution as determined by the gap 8 in 
the formation of a partial-revolution clutch S. 

Rotation of the jack shaft 6 depresses the 
rack side and, through the Springs 25, moves 
the slide racks 22 and 22' downwardly, rotating 
the pinions 24 and 24' and their associated 
Shafts 5 and 5'. It, Will be evident that the ro 
tation of the ShaftS 5 and 5 will rotate the 
computing barrels ), it', until the latter are 
stopped by impinging against any One of the 
stop-plate tongue abutment faces 55 which may 
be interposed as a result of key manipulation, ar 
resting downward movement of the slide racks 
22, the remainder of the downward movement, of 

the rack slide being absorbed in the Springs 
25. When the drive Wheel 5 completes its pre 
determined part, revolution, the pawl-like finger 
99 is released from the Wheel flange through 
the gap 8, freeing the ratchet ring 2 and dis 
connecting the driven wheel from the drive 
shaft 99, and thereupon, under influence of the 
springs 8, the rack slides 7 and all associated 
mechanism, including the computing barrels e, 
7', are returned to initial position, 
The several Spatial relationships lengthwise of 

the computing mechanism. A between the verti 
cal ways 5 a to 5E, inclusive, and the associated 
stop plates 53 to 53, inclusive, the arcuate stops 
76, 7 G', on the computing barrels 78, 78, the stop 
faces a to i, inclusive, on the carrier bar SS 
and the depending stop fingers 33 to A3, inclu 
sive, of the blocks 2 are mathematically deter 
ified as outlined below: 
Let f(c) be a mathematical function obeying 

the law: f(a) --f(t) =rf (d. b) where d, and b are 
any arbitrarily selected numbers. 

Let n be an arbitrarily selected unit of length. 
Then the position of any particular vertical 

way 5 and associated stop plate 53 with respect 
to an arbitiai'ily chosen point in the machine is 
deteriained by the equation 

S-mf (d) 
where S is the distance rear Ward from the arbi 
trarily chosein point and d is that intege indi 
cated on the particular key 3' With which the 
particular stop plate 53 is transversely aligned 
and to which it is connected by the respective 
rack A. When the machine is set for multiplica 
tion, and the plunger 2 is depressed. 
The position of any arcuate stop 5, S', on the 

computing barreis it, , with respect to each 
other and an arbitrary point on the barrels , 
i', is determined by the equation 

where s' is the distance rearward from the air 
bitrary point on the barrels 0, ... ', of any par 
ticular pair of stops and c is any number which 
is one of the thirty-six products listed above. 
The position of any stop face 778 to 77, in 

clusive, on the top of the carrier bar 66 with re 
Spect to the rear Ward face of its respective de 
pending stop finger 438 to 43, inclusive, and the 
position of the arcuate stops 76, 6', with rela 
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14 
tion to the stop faces 778 to 77, inclusive, is ar 
ranged. So that, When the rear face of the stop 
finger 43a is in contact with the stop 7a, the first 
pair of arcuate stops 6, 76, Will be in position 
to engage the abutment faces 55 of the tongue 54 
of the stop-plate 53 when it is shifted down into 
the slide groove 68. In like manner, when the 
rear face of the stop finger 43b is in contact with 
the stop Ab, the second pair of arcuate stops 
26, 6', will be in position to be stopped by the 
stop plate 538. In like manner, for each of the 
other combinations, until the rear face of the 
stop finger 43 is in contact with the stop 77, the 
ninth pair of arcuate Stops Will be in position to 
engage the stop plate 538. If this is done, it is 
evident that the carrier bar 56 will nove forward 
according to the equation 

where S'' is the distance the carrier bar 66 noves 
forward with respect to the stop plate 538 from 
its position during the process of addition. 
Thus it is seen that, in the process of multipli 

cation, the depression of any key 22 permits the 
carrier plate to move forward a distance past its 
position. When the machine is set for addition of 

Sean f(b) 

where b is the indicated numera on the particul 
lar key 22 and that, when any key 2 is depressed, 
the positions of all stop plates 53 actuated there 
by is at a location rearward of the stop plate 
538 of 

s's f(d) 
Where d is the indicated numeral on the particu 
lar key 2' and that this automatically brings 
into position a pair of arcuate stops 76, S', so 
that the distance from the arbitrary point is 

S--S’ss' or m: f(a) --m f(b) = n : f(c) = n : f(ab) 
For the particular machine shown in Figures i. 

to 20, inclusive, f(ox) is the logarithm of (a) 
or log (o). The vertical ways 5 are spaced with 
respect to the way 5;a in accordance with the 
aW 

S=no log a 
where S is the distance rearward of the way 58, 
m is an arbitrary unit of length, and d is the 
digit identifying the particular key 2'. Thus 
for the ways 5 to 5, inclusive, a is 2, 3, 4, 5, 6, 
7, 8, and 9, respectively. The arcuate stops 6, 
T', on the computing barrels , , are spaced 
With respect to the first pair of stops in accord 
ance with the law 

S’s in log c 

where s' is the distance of any pair of arcuate 
stops 5, 76, rearward of the first pair of stops 
and c is the numerical value of any one of the 
thirty-six products listed above. 

The stop faces a to Ti, inclusive, are ar 
ranged exactly as described above, that is to say 
by logarithmic spacing so that the distance 
moved forward by the carrier bar 66 when any 
particular key 22 is depressed is 

s' =m log b--k 
where S'' is the actual distance moved forward 
from Zero position, b is the digit identifying the 
particular key 22 depressed, and k is the arbitrary 
distance that the carrier bar 56 moves forward 
when the key 229 (identified by the digit i) is 
depressed, since the Value of log 1=0. 
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Thus it will be seen that the machine obeys 
the law 

S--S' =S' or m log a--m log b= m log c=m. log ab 
For example if the key 22e is depressed the 

carrier bar 66 will be shifted forwardly so that 
the stop Te will come into abutment with the 
appropriate one of the latch members 82 and the 
fifth pair of arcuate stops S, 6' will be aligned 
with the feeler 53, as shown in Fig. 6b. This 
operation in effect “conditions' the machine for 
the multiplication of '5' by any other integer. 
Since the nine products or multiples of 5 are 
5, 10, 15, 20, 25, 30, 35, 40, and 45 it will be found 
that the tenth pair of arcuate stops 76, 6’ cor 
responding to the product “10' will be aligned 
with the feeler 53b associated with the '2' multi 
pier key A; the thirteenth pair of arcuate stops 
6, S' corresponding to the product 15 will be 

aligned With the feeler 53c associated with the 
'3' multiplier key, and so on. 

TOldieer 

Rigidly mounted in the machine housing in 
downwardly spaced alignment with the forward 
transverse margin of the opening 2, is a hori 
Zontal track bar or rail 2 provided on its upper 
face with a longitudinal milled channel 28 for 
receiving traversing rollers 29 mounted on hori 
ZOntal pintles 30, which are, in turn, fixed in 
brackets 3 welded or otherwise Suitably Secured 
upon the inner front-wall face of the housing 3 
of the totalizer B. Similarly mounted rigidly on 
and eXtending along the rear transverse margin 
of the opening 2, is a second track bar or rail 32 
also proVided in its upper face With a longitudi 
nal milled channel 33 for receiving traversing 
rollers 34 rotatably mounted on pins 35 set 
into the rear vertical face 36 of an indexing car 
riage 3 which is firmly secured within and ex 
tends horizontally acroSs the rear of the totalizer 
housing 3. 
On its under face, the carriage 3 is provided 

With a depending stop-lug 38 having a rear in 
clined face 39, which extends a short distance 
to the right lengthwise of the carriage 3i and is 
Curved forWadly in a camWise manner, as best 
seen in Figure24, and also secured upon the under 
face of the carriage 3, is a fiexible ribbon f6) 
extending horizontally across the machine over 
an idler roller 4 and thence downwardly, as 
shown in dotted lines in Figure 21, being trained 
around and Secured to a coil-spring actuated 
Winding drum 42 rotatably mounted in the lower 
part of the machine housing . 

Slidably extending through the carriage 3 
and journaled at its ends in the side walls of the 
totalizer housing 3, is a hexagonai Shaft i3 pro 
Vided at its one end with a sliding drive pinion 
f44 mounted rotatably, but non-shiftably, in the 
frameWork of the computing mechanism A and 
meshing with an intermediate drive gear 45 con 
nected for unidirectional rotation by means of a 
pawl 46 and ratchet, it to a pinion 43 mesh 
ing with a double-faced vertically shiftable rack 
9 having a depending guide pin 5 around 

which is disposed a compression Spring 5 for 
normally urging the rack i9 upwardly. Also 
drivingly meshing with the rack 49, is a pinion 
:52 fixed upon the end of a forwardly extending 
horizontal shaft 53, which is, in turn, provided 
at its other end with a similar pinion 54 linesh 
ing with a vertical slide rack 55 having an up 
standing guide pin 53 siidably mounted in a 
horizontal arm 57 integrally formed with a ver 
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16 
tically shiftable driving rack 58 and provided 
With a compression Spring 59 disposed encir 
clingly thereon for end Wise abutment between the 
upper face of the slide rack 55 and the under 
face of the arm 5. The driving rack 58 is fur 
ther provided with a depending guide pin Se 
having a Compression Spring 6 for normally 
urging the rack 58 upwardly, and the rack 58 is 
connected by means of a pinion 62, jack shaft 
63, and part revolution clutch s' to the driving 
gear shaft 64 and driving gear 65 substan 
tially in the manner previously described in con 
nection with the computing barrel driving clutch 
S. The clutch S' is provided with a ratchet ring 
2 adapted for engagement with a pawl-like 

finger 99' carried by a control lack 95, which, in 
turn, meshes with a pinion 66 keyed or other 
Wise Suitably fixed on the forward end of the 
shaft 8. 

Slidably mounted on the shaft 43 and Se 
cured rotatively against the transverse end face 
of the carriage 37 for translative movement 
therewith by means of a retainer bracket 67, is a 
carriage release cam 68 having an indentation 
9 and abutment 0 for engaging any one of a 

plurality of uniformly spaced stops if rockably 
mounted on a shaft 2 fixed at its ends in the 
frameWork of the computing machine A. Each of 
the Stops f is provided at its upper end with a 
horizontal rollier fit for facilitating sliding 
movement acroSS the cam-like face 39 and at its 
OWer end With a flat normally horizontal face for 
stopWise abutment against a stop-bar 72, the 
stops being normally urged forwardly against 
the stop-bar T2' by means of a hair-spring 73. 

It should be noted in this connection that the 
cam 68 is so shaped that one of the stops will 
be interposed abuttingly against the lateral end 
face of the carriage stop-lug 38 and, when ro 
tated by rotation of the shaft 43, will rock the 
Stop rearwardly, permitting the carriage 3 
and the entire totalizer B supported thereby to 
be shifted SideWardly into engagement with the 
neXt Succeeding stop 7. As the carriage 3 

5 noves, the shifted stop slides against the face 
39 and is restored to upright position. When 
the carriage 3 is returned to initial position, 
the Stops are successively shifted out of the 
path of the carriage 3 by the cam-like face 39. 
There are as many stops as there are com 
partments c in the totalizer B and they are so 
Spaced aS to align the compartments c with the 
primary key banks, as best seen in Figure 3 and 
for purpOSes presently more fully appearing. 
Mounted at their ends in and extending holi 

2Ontally betWeen the side walls 5 and through the 
partitions 5' of the totalizer shell 3, is a plurality 
of horizontal shafts 14, 75, 76, 7, 18, 79, 
8, 8, 82, 83, and 84 arranged in suitably 
Spaced and staggered relationship, as shown in 
Figure 21, for supporting the Various gears and 
Wheels of the totalizer B, as will presently more 
fully appear. The shafts 4, 5, 76, 77, 78, 

9, 8, 82, and 34 are stationary, while the 
5 shaft 88 is rotatable and the shaft 83 is both 
rotatable and longitudinally shiftable. 
Mounted for free rotation on the shaft 9 mid 

Way betWeen the partitions in each totalizer conn 
partment c, is an accumulator gear 85 rigidly 
provided on its left and right side faces, respec 
tively, with Spring-pressed paws 8, 8.5', the 
pawl 85 being, for clarity, designated the “pri 
mary' pawl and the pawl f85' being similarly 
designated the 'secondary' pawl. 
Also mounted for free rotation on the shaft 
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f79 on the left side of the gear 85, is a gear 
87 provided on its side face with a single tooth 
gear 88, which is, in turn, provided on its side 
face with a concentric ratchet, 89 engaging and 
driving the primary pawl 36 when rotated in a 
counter-clockwise direction and passing the pawl 
86 When rotated in a clockwise direction (ref. 
erence being inade to Figure 21). Similarly 
mounted on the shaft 9 on the right side of 
the gear E85, is a similar gear 9 provided on its 
side face with a single tooth gear 9, which is, 
in turn, provided on its side face With a ratchet, 
92 for engaging and driving the Secondary pawl 
86 when rotated in a counter-clockwise direc 

tion and passing the pawl 86 when rotated in 
a clockwise direction. Similarly mounted for 
free rotation on the shaft 5 for respective 
meshing engagement with the gears 8 and 9, 
are segmental gears 93, 9t, each having a re 
duced peripheral toothed hub portion 95 for 
meshing engagement, respectively, with inter 
mediate driving gears 98, 9, which are, in turn, 
OUInted for free rotation. On the shaft it. 
Mounted for vertically shiftahle movement, in 

the framework of the computing mechanism 
A, is a plurality of Spaced parallel pairs of dou 
ble racks 98, 98, provided at their upper ends 
With forwardly presented toothed faces 20, 22, 
and at their lower ends with laterally presented 
toothed faces 22, 223, for respective meshing 
engagement with pinions 24, 25, which are, in 
turn, fixed upon the rearwardly extending ends 
Of the computing barrel shafts 5, the pinion 25 
being fixed upon the shaft 5 extending through 
the “tens' computing barrel 9 of one carrier 
bar 66, and the pinion 24 being fixed on the 
Shaft 5 extending through the “units’ comput 
ing barrel E' of the next carrier bar 65 to the 
left, that is to say, the carrier bar 63 associated 
With the next higher bank of primary keys. 

Also mounted in and extending transversely 
a CrOSS the frame of the computing mechanism 
A beneath the intermediate driving gears 95, 
9, is a horizontal bar 226 provided with a plu 
rality of upWardly and rearwardly projecting 
Spring-pressed slide tongues 27 feathered at 
their Outer edges for slidably engaging the teeth 
of the respective gears 96, 97, for insuring that, 
the latter will always come to rest, in position 
for precise sliding enreshment with the rack 
faces 28, 22A, as the carriage slides from right 
to left and left to right. The double racks, fur 
thermore, are positioned in relation to the total 
izer carriage stops and the computing barrel 
Carrier bai'S 65, so that, as the totalizer comes 
to rest against any one of the stops ' , the 
gears 96, '92, will respectively side into mesh 
ing engagement with the rack faces 22, 2E , of 
any one of the pairs of double racks 98, 99. 

During the process of addition, as has been 
above pointed out, only the “units’ computing 
barrels 8 will be rotated, therefore, only the 
2.SSociated or So-called “units’ rack $8 yi be 
noved, 'Otating the intern ediate driving gear 
i? 2nd rocking the segmental gear 94, so that, 
as the double rack 98 moves up the gear 95. 
SWings up and as the double rack 38 noves 
down to initial position the gear 94, likewise 
SWings down to initial position. As the gear is 3 
Anoves lit, the inneshing gear 2 is rotated by an 
aInoulit proportional to the novernent of the 
rack 98 and returned to initial position, and, 
through the unidirectional drive of the primary 
thaWl 88, the accuinulator gear 85 is progor. 
tionately advanced, thus accumulating the 
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numerical value computed by the “units' com 
puting barrel 70. 

During multiplication, however, in addition to 
the above described operation for introducing 
numerical values into the accumulator gear 85 
from the particular “units' computing barrel 7, 
the “tens' rack 99, which is actuated by the com 
puting barrel 9 of the next preceding key bank 
on the right, moves up and down simultaneously 
With the double rack 98, although it may move 
a different distance. Such movement of the rack 
is rotates the intermediate driving gear 9. 
and rocks the segmental gear 94 up and down, 
driving the gear 9 and ratchet 92 clockwise 
proportionately to the rotation of the comput 
ing barrel 70'. Since, upon clockwise rotation, 
the ratchet 92 passes the secondary pawl 86', 
such rotary movement is not transferred to the 
accumulator gear 85, the latter being moved 
Solely by the contemporaneous rotation of the 
ratchet '89, which, upon clockwise rotation, 
engages the primary pawl 86. 

All of the computing barrels , , , are simul 
taneously rotated from a single main driving 
Source, that is to say, the motor 5, through 
identical part revolution clutches S. Conse 
quently, all of the computing barrels 7, 70’, 
rotate and all Of the double racks 98, 99, are 
lifted at one time. Although the amount of 
rotation of the computing barrels , 70', and 
the corresponding amount of upward movement 
of the double racks 98, 199, Will wary, dependent 
upOn the numbers. Which have been Set into the 
Inachine by manipulation of the various keys, 
nevertheless they are all respectively held in 
rotated and lifted position until the clutches is 
have Completed their part revolution and then 
are sinnultaneously released for return to initial 
position. It Will thus be evident that the “units' 
Wales Will be introduced into all Of the accumul 
lator gears 85 across the machine on the up 
stroke of the several double racks 98, 99, and 
thereafter the “tens' values will be transferred, 
SO to Speak, into the several accumulator gears 
A85, the “tens' digits from any pair of comput 
ing barrels 79, 7', being, of course, transferred 
to the accumulator gear 85 which has received 
the “units' value from the pair of computing 
barrels , , ', associated with the next higher 
bank of primary keys. This successive Order of 
transference of “units' and “tens' values pre 
vents accidental loss of numerical values. 
Mounted for free rotation on the shaft 80 and 

disposed midway between the partition 5’ in each 
compartment C, is a transmittal gear 208 mesh 
ing with the accumulator gear 85, and splined to 
the shaft 3 for rockable movement therewith 
adjacent each of the gears 208, is an L-shaped 
rock-plate 299 rotatably carrying a first auxiliary 
gear 2 meshing directly with the transmitta 
gear 238 and a second auxiliary gear 20' of iden 
tical size driven indirectly from the gear 208 
through an idler gear 2 also rotatably mounted 
on and carried by the rock-plate 209. Also 
Spined to the Shaft 8 adjacent the inner face 
gf the left, side wall 5 of the totalizer housing 3, 
is an actuating plate 2A2 having a forwardly pro 
jecting lug 233 extending through a slot 24 in the 
totalizer housing top Wall 4 and provided with a 
laterally extending pointer finger 215 for align 
ment with the position-designating indicia, “Add' 
and “Sub. In its upwardly presented edge face 
23, the piate 22 is provided with two spaced in 
dentations 2 7, 2 8, for engagement with a Spring 
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detent 28 suitably secured on the inner face of 
the totalizer housing Wall 4. 
Mounted freely on the shaft 83 in each totaliz 

el' compartment c for alternative meshing engage 
ment with the auxiliary gears 210, 20', is an in 
termediate gear 2? 9, which, in turn, drivingly 
meshes with a gear 229 mounted for free rotation 
on the shaft 84 and provided on its side face with 
a dia.netrally enlarged wheel 22 inscribed upon 
its peripheral face with ten equally spaced nu 
merals from '0' to '9' and positioned in align 
ment with the window 4' of the particular totalizer 
Compartment C in which it is located, the numerals 
being of Such size that only one such numeral will 
be visible when the wheel 22 is stationary, and 
fixed on the inner face of the housing top wall 4 
in each compartment, is a bent spring click 222 
engaging the gear 220 for insuring that the lat 
ter will always come to rest with some numeral 
properly positioned in juxtaposition to the win 
dow 4. 

Decimal storage and tens carry mechanism 
The decimal storage and tens carry mechanism 

can best be seen in Figures 11, 21, and 23. 
Secured upon the side face of each gear 2 9, is 

a radially projecting arm 223 provided in its ra 
dially extending side faces with oppositely pre 
sented arcuate recesses 224, 224', having an ar 
cuate end face provided With three teeth for 
meshing engagement with the downwardly pre 
sented toothed face 225 of a rearwardly and down 
wardly inclined rack 226 slidably mounted in a 
CrOSS bar 22, which is, in turn, fixed at its ends 
to and extends horizontally between the side walls 
5 of the totalizer housing 3. Centrally of its un 
der face the bar 22 is provided with a longitudi 
nal W-shaped slot 228 for accommodating a plu 
rality of Spaced V-springs 229, one for each rack 
226, and adapted to project downwardly for en 
gaging bosses 229 formed integrally on the rack 
226, thereby normally holding the latter at a cen 
tral or neutral position with reference to the bar 
226. At its rear end, each rack 226 is provided 
with two short toothed sections 230, 230', Spaced 
by an intermediate clearance gap 23. The ra 
dial arms 223 are so set in relation to the gears 
29 and number wheels 22 that they will mesh 
with and move the rack bar 226 a short prede 
termined distance once during each revolution of 
the number wheel 22 as the numeral '0' passes 
the window 4', whether forwardly as in addition 
and multiplication or reversely as in subtraction. 

Rotatably mounted on the shaft f82, is a plu 
rality of decimal storage gears 232, one for each 
rack bar 226, and being sized for projection along 
a segment of its periphery within the gap 23f, so 
that, upon either forward or rearward movement 
of the rack bar 226, the associated decimal stor 
age gear 232 will accordingly be rotated forwardly 
or rearwardly. Operatively mounted on the side 
face of each decimal storage gear 232, is a spring 
pressed pawl 233 for engagement with ratchet 234 
of the ratchet barrel 237 rotatably mounted on 
the shaft 32. The latchet, barre 237’ consists 
of four parts, namely, a hexagonal hub 234' con 
centric with shaft 32 extending axially from the 
face of gear 232 across the remainder of its own 
totalizer compartment, c and through a suitable 
concentric opening 238 in partition 5 into the 
next higher order totalizer compartment, c to the 
face of gear 24); a toothed ratchet 234 mounted 
on hub 234' and concentric thereWith; an arm. 235 
mounted on hub 234' and extending radially and 
rearwardly and held against a stop 235' by a hair 
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pin storage Spring 236; and a toothedratchet bar 
rel 237 mounted on hub 235 and concentric there 
With, extending axially across the remainder of 
the width of its own totalizer compartment c and 
through a suitable concentric clearance aperture 
238 in the partition 5 into the next higher total 
izer compartment c to the left for engagement 
With a Spring-pressed pawl 239 operatively mount 
ed. On the side face of a decimal storage transfer 
gear 24 rotatably mounted on the shaft 82 and 
meshing with the transmittal gear 208 of such 
next higher totalizer compartment. 
Rockably mounted on the shaft 8 in each com 

partment c, is a pair of axially spaced spring 
pressed pawl arms 24f, 24 f', both engageable with 
the portion of the ratchet barrel 23, which pro 
jects through the partition aperture from the next 
lower compartment c on the right, each arm hav 
ing forwardly projecting radial fingers 242, 242, 
respectively engaging raised bosses 243, 243', 
formed upon the upper faces of forwardly extend 
ing slide bars 244, 244, shiftably mounted in a 
horizontal slide bearing 245 fixed in the frame T 
of the computing mechanism A. At their forward 
ends, the bars 244, 244, are provided with de 
pending teeth 24.6, 246', for engagement, respec 
tively, with the single tooth gears 88, 9, asso 
ciated with the accumulator gear 85 of that par 
ticular compartment c in such manner that the 
pawl arms 24 are lifted to permit movement of 
the ratchet barrel 237 only when the single tooth 
gears 83 and 9 are in neutral position. Con 
sider now any compartment c in relation to the 
next higher-order compartment and assume that 
either or both gears 86 and 99 in the higher 
order compartment are out of neutral position, so 
that either or both pawl arms 24 and 24’ there 
of will be in engagement with ratchet, barrel 237 
of the particular compartment c under considera 
tion. Assume further that, due to clockwise ro 
tation of gear 29 of compartment c, arm 223 
thereof has actuated bar 226 thereof twice. As a 
result of such conditions, the following movements 
will occur: 
On the first actuation, said arm 226 is moved 

to the right (reference being had to Figure 21) a 
predetermined distance against the resistance of 
V-spring 229 acting on boss 229, causing toothed 
section 23 to engage gear 232 and rotate it clock 
wise. At the same time, pawl 233 mounted on 
gear 232 engages ratchet 234, causing ratchet bar 
rel 23 to rotate clockwise together with arm 
235 and ratchet barrel 237, all mounted on hub 
234". Clockwise arcuate movement of arm 235 
away from stop 235' compresses hairpin storage 
spring 236. On clockwise rotation, ratchet barrel 
23 rides under spring-pressed pawl arms 24, 
24, of the next higher-order compartment c and 
under spring-pressed pawl 239 mounted on deci 
mal transfer gear 240 of said higher-order com 
partment, and is prevented from returning to its 
neutral position under torque caused by pressure 
of spring 236 on arm 235 by reason of engagement 
of pawl arms 24 and/or 24 therewith as here 
in before assumed. On return of bar 226 to its 
neutral position under pressure of V-spring 229 
on boss 229', gear 232 is moved counter-clockwise 
by toothed section 230', causing pawl 233 to ride 
over ratchet 234. On second actuation of arm 
226, the movements hereinbefore described are re 
peated, except that hairpin storage spring 236 will 
be compressed an additional amount by virtue of 
an additional unit arcuate movement of arm 235 
and of the ratchet barrel 237. It will be noted 
that on each return of bar 226 to neutral, the in 
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termediate clearance gap 23 returns to its posi 
tion over gear 232. Now On return to neutral of 
both gears 86 and 90 of the higher-order com 
partment c, all single-tooth gears 80 and 9 will 

22 
and, in turn, provided upon its in Wardly present 
ed side face with a circular groove 250 Widened 
at its upper end for loosely accommodating a 
laterally projecting pin 25 fixed in the opposed 

engage depending teeth 246, 246', of bars 244, 244, 5 side face of the actuating plate 22 and posi 
forcing bosses 243, 243', under radial fingers 242, tioned for engagement Within the narrow portion 
242', of pawl arms 24, 24', causing them to dis- of the groove 250 upon upWard movement of the 
engage themselves from ratchet barrel 237 of com- plate 249 and thereby swinging the actuating 
partment c (which extends into next higher-or- plate 22 to a position midway between its nor 
der compartment c through aperture 238). On 10 mall “add' and “subtract' positions and accord 
release of this detention, hairpin storage Spring ingly swinging all the rock-plates 209 into a cor 
236 presses arm 235 to return to neutral against responding midway position in which both gears 
its stop 23.5', causing counter-clockwise rotation 20, 20', of each rock-plate 209 are disengaged 
of ratchet barrel 23, and, in turn, counter- from the gears 29. On its peripheral face, the 
clockwise rotation of decimal transfer gear 240 of 15 plate 249 is provided with an initial flat portion 
said next higher-order compartment c (due to 252 subjoined by a peripherally toothed seg 
engagement of Spring-pressed pawl 239 mounted mental Section 253 for meshing engagement with 
thereon with ratchet barrel 23) and gear 232 of a pinion 254 fixed upon the extended end of the 
compartment C (due to engagement of Spring- shaft 83. Formed integrally with the plate 249 
pressed pawl 233, mounted thereon, with ratchet 20 and extending radially outwardly from the outer 
23). Rotation of gear 232 has no further ef- side face thereof, is a plate extension 255 pro 
fect because it rides clear in clearance gap 23 on vided in its side face with a cam groove 256 hav 
bar 226. Rotation of gear 240 in said higher-or- ing a laterally presented face 25 deeper at its 
der compartment actuates meshing gears 208, 20, upper end and soping until flush with the plate 
2f 9, and 220 in such compartment c and causes 25 side face, the latter coinciding with the initial 
number wheel 22 thereof to rotate two units. flat portion 252 of the peripheral face of the plate 

It will thus be evident that the decimal stor- 249. 
age mechanism of any one compartment c ex- The shaft, 23 furthermore projects a short 
tends into the next higher-order compartment for distance outwardly beyond the pinion 254 for 
receiving and storing decimal values (tens carry) 30 endwise abutment against the cam face 257 and 
from the number wheel 22 of its own compart- is provided at its other end with a compression 
ment and ultimately transferring Such Stored Spring 258 for urging the shaft 83 into cam en 
decimal values to the transmittal gear 208 of the gagement, Keyed upon the shaft 83 in each 
said higher-order compartment. It will also be compartment c, is a fixed clearing collar 259 hav 
noted that this transference is controlled by the 35 ing an axially projecting clearing pin 250 for al 
single-toothed gears 88, 9, of said next higher- ternative engagement in the recess 224 of the 
order compartment, so that such transference airn 223 when the shaft is shifted longitudinally 
cannot take place until gears 87 and 90 thereof by the can face 25, and fixed within each com 
have returned to neutral position. It will be fur- partinent c in alignment, With the "zero’ position 
ther noted that the transference can take place 40 of the arms 223, is a stop lug 26 for engagement 
while the carriage 37 is in motion from One Stop on its opposite faces with the clearing pin 260 
it to the next stop flf to the left. to limit its rotation in either direction. 

it, Will be noted that the decimal storage Sys- Rotatably mounted in and extending through 
ten is so arranged as to be able to store tWO Or the quill 247, is a shaft 262 provided on its outer 
more tens carry units. This is necessary because 45 end with a manipulating lever 263 and upon its 
of the possible number combinations which may inner end with a gear 264 meshing with a hori 
occur in the operation of the machine. Consider Zontally shiftable rack 265 extending forwardly 
the following: and meshing also with a pinion 266 keyed upon 
Assume that the number 99 appears in the a control shaft, 252 extending transversely across 

windows 4 of the totalizer from a previous con- 50 the totalizer shell 3 and at its other end splined 
putation, to which we wish to add the product of slidably through a pinion 258, which is held non 
219 x 9. The multiplicand 29 is set into the shiftably in the frame of the computing mecha 
machine as heretofore described. Then, upon inism A and meshes with an idler gear 269. 
depressing the multiplier key 9, the following take Rotatably mounted on a suitable horizontal pin 
place in the order diagrammed: 5, 230 for meshing engagement with the gear 269, is 

Thousands Hundreds Tels Compart- Units Compart 
Compartment Compartment Illent ment 

decimal number decimal number decimal number decimal number 
Storage wheel storage wheel storage wheel Storage wheel 

Originally in machine (Showing on wheels 221) 9.--------- 9 
On forward stroke, a did units-------...-------- 9.--------. 

(Showing on wheels 221 and S 0 
On back stroke, add tens ---------------- 8---------. - - - 

(Showing on wheels 221 and in storage).----------------- 2 0 8 
TDecimal storage released (Showing on wheels 221). ---...---------- 

Resetting mechanism a gear 27 having an axially projecting tongue 
272 for abutment against a similar tongue 273 

Journaled in and extending horizontally 70 formed upon a gear 274 also rotatably mounted 
through the left side wall 5 of the totalizer shell 
3, is a short quill 23, integrally provided on its 
external end with a manipulating lever 248 and 
on its inner end with a segmental plate 249 nor 

on the pin. 2) and provided on its side face with 
a single tooth ratchet 25 actuated by a Spring 
pressed pawl 26 mounted in the under face of 
a shiftable supporting block 27 formed integral 

mally urged downwardly by a suitable spring 249' 75 ly with and carried by a slide bar 278 extending 
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horizontally forwardly along the right Side of 
the multiplier key bank and provided at its for 
Ward end with a depending rack section 29 for 
engagement, with an actuating gear 280 pinned 
upon the cross-shaft 32. 

Shiftably mounted on the frame 7 of the com 
puting mechanism A, is a vertical control rack 
28 for meshing engagement with the gear 27 
having a depending guide pin 282 extending slid 
ably through a cross-member 7d and provided 
with an encircing spring 283 for normally bias 
ing the rack 28 upwardly. On its lower end, the 
guide pin is provided with a depending plate 284 
having a vertical slot 285 for clearing the shaft 
53, and formed integrally with the plate 284, 

is a downwardly projecting fingei 286 for actu 
atting a partial-revolution clutch S' of the type 
above described for transmitting rotary notion 
from a power-driven shaft 28 through a jack 
shaft 288 and over-travel absorbing rack-and 
slide transmission 289 to a horizontal shaft 29) 
provided at, its end with a bevel gear 29, which, 
in turn, meshes with a companion bevel gear 292 
pinned to a concentric spur gear 293 drivingly 
meshing with a rewind pinion 92 keyed to the 
rewind Shaft, 93. 

It will thus be evident that, by manually press 
ing the lever 253 down, the rack 265 is shifted 
rearwardly, rotating the shaft 26, the pinion 
268, the idler gear 269, and the gear 27. The 
rotary movement of the gear 27 is transmitted 
through the tongues 22 and 23 to the gear 24, 
shifting the control rack 28 and its associated 
plate 283 downwardly. DownWard movement of 
the plate 28i causes the finger 286 to engage 
the clutch S', rotating the shaft, 29 through the 
transmission mechanism 28S and rotating the 
bevel gear 29 , which, in turn, rotates the bevel 
gear 292 and spur gear 293, driving the rewind 
pinion 92 and rewind shaft 93. 

Similarly, when the handle 33 is shifted from 
'Add' to 'Mult.' position, the gear 28i shifts 
the bar 278 forwardly, causing the pawl to rotate 
the gear 24 directly, leaving the gear 2 un 
disturbed. Rotation of the gear 274, however, 
actuates the control rack 28, causing engage 
ment of the clutch S'' for a partial revolution, 
in the manner above described, for transmitting 
rotary movement to the rewind shaft 93. In 
either case, the rewind pinions are simultaneous 
ly rotated, driving the several gears 9 and cauS 
ing the pawls 89' to engage the single tooth gears 
9, Wind the drums 89, and pull all the carrier 
bars 66 back to initial or Zero position wherein 
they are held by the stop dogs 79, 79. 

Fixed upon the upper faces of each carrier 
bar 66 on opposite sides of the groove 68, are 
rearwardly beveled upstanding wedge blocks 294 
positioned for engaging and lifting vertical slide 
plates 295 when the carrier bars return to "Zero' 
position, the plates 295 being shiftably mounted in 
a suitable cross-bar 296 rigidly mounted in the 
frame 7 of the computing mechanism A. 

Rockably mounted on the shaft 8 in each 
totalizer compartment c, is a pair of peripherally 
toothed gear segments 29 positioned on Opposite 
sides of the accumulator gear 85 and having 
forwardly projecting pins 298, and rotatably 
mounted thereCn, are rollers for engagement With 
the slide plates 295. Each gear segment 297 
meshes with a toothed collar 299 rockably mount 
ed on the Shaft F. Also rockably nOlinted On 
the shaft 7, is a second toothed collar 300 mesh 
ing with an ider gear 30, which, in turn, meshes 

5 

O 

5 

20 

25 

30 

35 

40 

75 

24 
with the gear segment 297 in downwardly Spaced 
relation to the enmeshment of the collar 299. 
Formed integrally with and extending radially 

from the collars 299, 39, are arms 302, 303, pro 
vided with companion-shaped semi-circular arms 
3O4, 305. When the slide plates 295 are lifted 
as the carrier bars S6 return to “Zero' position, 
the gear segments 297 rock downwardly, closing 
the arms 333, 35, for lifting the primary and 
secondary pawls 36, 86, and preventing the 
accumulatcr gears 85 from being actuated by 
the primary and secondary pawls 86, 86', 
through the movement of the ratchets 89 and 
92. 

Additioi. 

In employing the above-described calculating 
machine for addition, the handle 33 of the COm 
puting mechanism A is shifted into “Add' posi 
tion. This operation rotates the croSS-Shaft 32 
and the several spaced inverting pinions 3 
mounted thereon and shifts the Several rack 
bars 29 rearwardly. The rear Ward movement of 
the rack bar 29, which is associated with the mul 
tiplier bank acting through the Several gear Col 
lars 3, will rotate all of the key-plungers 2 in 
the multiplier bank a full half turn, So that 
the flattened or ground-off side faces 5 of the 
cylindrical rack portions 4a to 4, inclusive, are 
presented toward the barrel gears 9 to 9, in 
clusive, thereby rendering the entire multiplier 
bank ineffective. The rearward motion of the 
rack bars 2S, which are associated with the Sev 
eral primary key banks, similarly rotate all of 
the key-pungers 22 a full half turn, bringing the 
rack portions 24 of the several key-plungers 22 
to 22i, inclusive, of each primary key bank into 
positive engagement with the barrel gears 9 
to 9, respectively. 
At the same time, the rotaticn of each of the 

inverting pinions 3 associated with the Several 
primary key banks shifts the auxiliary slide bar 
S3 and its aSSociated slide bar 36 downwardly. 
As the slide bar 368 is moved downwardly, the 
detent lug 44 engages and rotates its a SSociated 
latch member 32, locking the paired shafts 78, 
8', and swinging the stop dogs 3, S', upwardly 
and outwardly and permitting the carrier bar 66 
to slide forwardly under the influence of the rib 
bon 84 and winding drum 85 until the stop face 

a comes into abutment with the stop finger 
43a. Stop fingers 3 are so constructed that 
they will not come into frictional contact With 
the several notches it in which they respectively 
Work. As the detent lug 4 completes its down 
Ward movement, the upwardly extending leg 83 
of the latch member 32 will swing over into lock 
ing abutment against the upper face of the de 
tent lug 44. Under such condition, the stop dogs 
9, 79, abuttingly engage the side faces of the 

carrier bar 66 and are thereby prevented from 
returning to initial position under influence of 
the springs 88, and hence the paired shafts 78, 
8', will be held stationary and the leg 83' of the 

latch member 82 will restrain the slide bar 36 
from upward return movement. 

it will thus be evident that, when the machine 
is set for addition, all of the carrier bars 35 will 
automatically be set to position corresponding to 
the digit “1.' This, in effect, accomplishes addi 
tion by multiplying by '1' each number to be 
added and transferring the resulting product, 
which, after all, is the number itself, into the 
totalizer B. 
With the machine set for addition, as shown 

in Figures 5, 7, and 8, the several numbers to be 
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added may be successively set into the primary 
key banks by depression of the appropriate keys 
in the usual manner. If, for example, the first 
number to be added is the number “54,' the “5’ 
and '4' keys, that is to say, the keys 23e and 
23d, will be respectively depressed. Obviously 
the '4' may be pressed into any key bank hav 
ing a suitable relation to the placing of the deci 
In a point, as may Suit the convenience Of the 
particular operator, and the '5' will, of course, 
be pressed into the next adjacent key bank to 
the left. Ordinarily this operation would be car 
ried out, utilizing the first and second primary 
key banks counting from right to left. In busi 
ness offices, however, it is common practice to 
deal with dollars and cents and for Such Opera 
tions it may be convenient to color the first two 
such key banks in a different color from the re 
maining five primary key banks, so that the deci 
mal point in all calculations may be considered 
as occurring between the Second and third pri 
mary key banks. If such were the case, the 
operator might very well set the number “4” 
into the third primary key bank and the number 
'5' into the fourth primary key bank. In any 
case, it will make no difference in the present 
machine whether the '4' or the '5' is Set into 
the machine first or whether both the '4' and 
'5' are set into the machine simultaneously. The 
same is true of any number of digits not greater 
than the number of columns in the machine. 
AS Soon as the '4' key is depressed, the key 

plunger 22d and its associated rack portion 24 
is shifted downwardly, rotating the barrel gear 
3d and shifting the stop-plate 53d downwardly 

into the groove 68 of the carrier bar 66, So that 
the abutment faces 55 of the bank portion 54 will 
be interposed in the path of the stops 76, 76', 
of the computing barrels 73, O'. At the same 
time, the finger 2 d is swung downwardly, rotat 
ing the shaft 8 and thereby shifting the control 
rack 95 downwardly. 
As above described, downward movement of 

the control rack 95 shifts the pawl-like finger 99 
of the end block 98 into engagement with the 
freely rotating ratchet ring 92 and causes the 
single revolution clutch S to rotate the jack-shaft 
56 for one full revolution. Rotation of the jack 

shaft 36 drives the rack slide 7 downwardly 
and, through the springs 25, drives the slide 
racks 22 downwardly. Down Ward movement of 
the slide racks 22 rotates the square shafts 75 
and the computing barrels 0, ... ', mounted 
thereoin. 

Since the number “4” in the case of addition, 
is being, in effect, multiplied by the number 'i' 
the product, which is to be computed by the Com 
puting barrels , , , is "04,' and consequently 
One of the stops 6' of the computing barrel 70 
will immediately engage the abutment face of the 
stop-plate 53d and prevent movement of the com 
puting barrel 7'. On the other hand, the ap 
propriate stop 6 of the computing barrel 7), 
which corresponds to the product '04,' will come 
into abutment with the other face 55 of the stop 
plate 53d, allowing the computing barrel 70 to 
move a distance equivalent to four units. This 
rotary motion is introduced into the totalizer 
mechanism B through the vertical movement of 
the racks 98, 99, in the manner previously de 
scribed. Since, however, only “units' values will 
coine through from the computing barrels 79, 

', only “units' values will be accumulated on 
the accumulator gear 85. 

It will, of course, be evident that if any one 
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26 
of the keys 23 is, through accident or erroneous 
manipulation, held down by the operator for a 
period Cf time longer than a single rotation of 
the One revolution clutch S, the normal opera 
tion of the machine will take place during the 
first revolution and, as the one revolution clutch 
COImpletes its first revolution, it will be unable 
to Yove further because the vertically shifted rack 
f58 will have reached the lowermost limit of its 
travel and Will not be able to go further. The 
result Will be that the entire driving mechanism 
through the chains of gears , 2, and 3 Will 
become locked and the machine will automati 
cally Suspend operations until the depressed key 
23 is again released, whereupon the entire ma 
Chine Will return to normal and no adverse re 
Sult, Such as repetitive recordation, will ensue. 
The totalizer B will obviously be set or con 

ditioned for addition by moving the pointer fin 
ger 255 and associated lug 2 3 into “Add' posi 
tion, rocking the actuating plate 2A2, the shaft 
F83, and all of the rock-plates 239 into posi 
tion in which the transmittal gears 238 are di 
rectly connected through the bracket carried 
idlers 28 with the number-wheel driving gears 
2 9. Accordingly, the number-wheel 22i, which 
is connected, as the result of the position of the 
totalizer B, With the particular primary key bank 
into which the number “4” has been set, will be 
rotated to bring the numeral '4' in front of the 
Window 3". Similarly, the number “5’ will be 
transferred into the totalizer B and appear in 
the next adjacent window 4' to the left. 
Suppose one desires to add the number '65' 

to the number '54' already set into the ma 
Chine. In such case, the lug 23 and finger 25 
are allowed to remain in ''Add' position and the 
number '65' Set into the machine in the same 
Inanner as that previously described in connec 
tion. With the number "54. The series of de 
Scribed operations Will be repeated and the “units' 
Value '5' will be transmitted through the ap 
propriate accumulator gear 85 into the first 
Inumber-Wheel 22A, which already carries a 
“units' value of “4,' so that the numeral “9' 
Will in OW appear in the righthand window 4'. 
Similarly, the "units' value “6” will be intro 
duced into the Second number-wheel 22. Since 
the total of Six and five is eleven, the numeral 
'1' Will appear in the second window 4' and the 
“tens' value resulting from a full rotation of this 
particular number-wheel 22 will be transmitted 
through the decimal Storage mechanism into the 
next higher number-wheel 22 to the left, so 
that the numeral '1' will appear in the third 
Window 4, thus showing the total of “lig.' 

If, on the other hand, it is desired to subtract, 
for example, the number '32' from the number 
'54,' the lug 2:3 and its associated finger 2 5 
is shifted to "Sub.' and all of the rock-plates 
29 are thereby swung rearwardly, connecting 
all of the transmittal gears 28 to the totalizer 
compartments c through the idlers 2 , 2 o’, 
to the number...wheel driving gear 29. Although 
the Several accumulator gears 85 and the trans 
mittal gears 208 associated therewith will still 
be rotated in the same direction as they were 
during addition operations, the interposition of 
the idler gear 2 in the transmittal train will 
cause the number-wheel driving gear and its 
aSSociated number-wheel to be rotated in the re 
verse direction, so that any number values, which 
are introduced from the several computing bar 
rels 76, will be deducted from the number already 
Set into the machine. Accordingly, in subtract 
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ing the number “32' from the number “54,' 
the “units' value of '2' Will be deducted from 
the number '4' and the “units' value '3' will 
be deducted from the number “5,' so that the 
result “22' will appear in the windows 4'. 

IMultiplication 
In setting the machine for multiplication, the 

totalizer B is cleared and reset by Swinging the 
lever 248 upwardly and accordingly rocking the 
plate 249 in a counter-clockwise or upward di 
rection against the bias of the spring 249'. As 
the plate 249 moves upwardly, the pin 25 is en 
gaged in the slot 250 and the actuating plate 2 f2, 
together with all the other rock-plates 209, are 
SWung into neutral position, so that the idler 
gears 2 0, 20', are all disengaged from the 
number-wheel driving gear 2 9. At the same 
time, the projecting end of the shaft f83, which 
abuts end Wise against the sloping upper end por 
tion of the cam giOOves 256, is pushed longitudi 
nally to the right against the action of the Spring 
258, shifting the several clearing pins 260 into 
position for engagement with the recesses 224' 
of the arms 22. As the plate 249 continues its 
counter-clockwise or upward movement, the 
toothed section 233 will come into engagement 
with the pinion 254, rotating the shaft 83 and 
the clearing collars 259 for one complete reVolu 
tion. As each clearing collar 259 makes a Com 
plete revolution, its clearing pin 260 will pick up 
its associated arm 224 wherever such arm may 
happen to be, returning it to Zero position and 
accordingly, through the number-wheel driving 
gear 2 9, returning the number-wheel to zero 
position, so that the numeral '0' will be visible 
in the window 4. When the lever 248 is re 
leased, the entire clearing mechanism is returned 
to initial or inactive position by the Spring 249', 
leaving all of the number-wheels 22 at Zero posi 
tion. As the number-Wheels are cleared and 
preferably as a part of the Same manual Opera 
tion, the totalizer B is pushed from left to right 
as far as it will go, in which initial position the 
lefthand totalizer compartment c third from the 
left is aligned with the last primary key bank 
On the left. There are two extra totalizer COm 
partments c further to the left to take care of 
accumulated Orders in higher columns which may 
result from multiplication of a Seven-digit num 
bel. 
The handle 33 of the computing mechanism A. 

is pushed from "Add' position to "Mult.' posi 
tion, rotating the shaft 32 and the Several in 
verting pinions 3 carried thereby and shifting 
the Several rack bars 29 forwardly. If, as has 
been presumed for explanatory purposes, the ma 
chine has previously been set for addition, the 
slide bars 368 of each primary key bank will be 
held in downwardly disposed position. Since, 
however, the rack bars 63 are free to slide up 
wardly therefrom along the supporting pins 62, 
the locked position of the slide bars 36 will not 
prevent rotation of the inverting pinions 3. 
The forward shifting movement of the rack 

bar 29, which is associated with the multiplier 
key bank, rotates all of the nultiplier key-plung 
ers 2 a half turn, bringing the rack portions 5. 
to 5i, inclusive, into engagement with the bar 
rel gears 9a to Si, inclusive, respectively. The 
forward movement of the rack bars 29, which 
are associated with the primary key banks, on 
the other hand, rotates the primary key-plung 
ers 22a to 22, inclusive, of each of the primary 
key banks a half turn, disengaging them from 
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the respective barrel gears 93 to 9, inclusive, 
and bringing them into engagement With the 
toothed faces of the slide bars 36 to 36, respec 
tively. The rotation of the shaft 32 also rotates 
the gear 280, which meshes with the depending 
rack portion 279 of the slide bar 28, shifting 
the latter forwardly and causing the pawl 26 
to engage and rotate the single tooth ratchet 
25, thereby rotating the gear 274 and Shifting 
the control rack 28 downwardly for actuation 
of the partial revolution clutch S', which, When 
actuated, transmits rotary movement through 
the transmission assembly 289 to the shaft 290 
and thence through the bevel gears 29, 292, 
and gears 293, 92', to the rewind shaft 93 for 
pulling all of the carrier bars 66 back to initial 
or zero position. As the carrier bars 66 reach 
zero position, the stop dogs 19, 79', ride free of 
the S. de faces of the carrier bar 66 and are re 
turned to normal locking position, rotating the 
shafts i8, 8", to initial position, and releasing 
the slide bars 36a, the stop dogs 19' at the same 
time moving into endwise abutment with the 
end faces of the respective carrier bars for hold 
ing the latter in Zero position. 
Engagement of abutment 43 with notch 71 

and locking of said abutment in place through 
elements 64, 83, 8, and 79 will not prevent Sub 
sequent restoraticn of slide 66, as can be seen 
by reference to Figures 4 and 9. There it will 
be noted that the length of the notch Tla is 
equal to the distance traveled out of Zero posi 
tion by slide 66 plus the width of abutment 43. 
Hence, even though abutment 43 remains in place, 
there is sufficient space between its bottom face 
and the bottom of notch fia to permit slide 66 
to move either for Wardly or back Wardly Without 
permitting frictional contact between Said bot 
tom face of abutment 3 and the bottom of 
notch Tia. It will be further Seen that lear 
ward movement of slide S6 in exact amount equal 
to its original forward movement from neutral 
is permitted, i.e. until forward face of abutment 
g3a impinges on forward face of notch Ta. How 
ever, it should be noted that such impingement 
would not take place since movement of re 
wind shaft 93 and hence of slide 66 is only Suf 
ficient to permit dogs 19, 19, to Swing back 
into locking position in endwise abutment to 
slide 66. - 
As the carrier bars 66 return to initial posi 

tion, the wedge blocks 294 thereof engage and 
shift upwardly the slide plates 295, which are 
mounted in the stationary cross bar 296, and ac 
cordingly swing the several pairs of gear seg 
ments 297 downwardly and thereby close the 
pairs of semi-circular arms 334, 305, for lifting 
and holding disengaged the primary and Sec 
ondary pawls 85, 86°, of the several accumu 
lator gears 85. Because of the logarithmic 
spacing and arrangement of the computing bar 
rels 70, 9', it is impossible to achieve a true 
arithmetical zero setting of the carrier bars 66 
and, therefore, it is always possible that the com 
puting barrels 70, 70', of any primary key bank, 
which is set at Zero, may rotate to SOme extent. 
Since the accumulator gear 85 mounted in the 
particular totalizer compartment c, which is 
aligned with such zero-positioned carrier bars 66, 
is rendered inactive by the arms 304, 305, no 
numerical values will be introduced into such 
totalizer compartments c. 

Suppose, for example, the number '19" is to 
be multiplied by “49.' The number '9' will be 
set preferably into the first primary key bank on 
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the right by manual depression of the key-but 
ton 23i and its associated key-plunger 22. Down 
ward movement of the key-plunger 22 will cause 
the detent lug 44 thereof to engage the inwardly 
projecting leg 83 of its associated latch member 
82, rocking the shafts 8, 8', and swinging the 
stop dogs 79, 9', out of stop-forming abutment 
with the carrier bars 66, thus permitting the lat 
ter to be drawn forwardly by the ribbon 84 and 
spring-actuated winding drum 86 until the stop 
face li comes into engagement with the depend 
ing stop finger 43 of the slide bar 36i. In the 
course of its rotation, the leg 83' of the latch 
member 82 rocks over into retentive engagement 
with the detent lug A4, holding the slide bar 36 
and all of the other elements associated there 
with in downwardly depressed position. It will 
be noted from Figure 19d, View a, that latch 
member 82 and detent lug 44 are so designed that 
projecting legs 83' of all other latch members 82 
in the row will clear their respectively associated 
detent lugs A4 by swinging in the respective 
arcuate recesses 44'. 

Similarly, the number '1' is set into the next 
higher primary key bank to the left by depressing 
the key-button 238 and shifting the associated 
key-plunger 228 downwardly. The operations 
and ensuing movements are identical with those 
previously described in connection with the set 
ting of the number '9' into the first primary key 
bank, except that, the carrier bar 66, which is 
associated with the second primary key bank, 
will move forwardly by a distance determined by 
the stop face a, 
Thereupon, the first digit, namely, the number 

“4,' is set into the multiplier key bank by de 
pressing the key-button 4d. Since the plunger 
rack-portion 5d is engaged with the barrel gear 
9d, the depression of the key-button 4d will ro 
tate the barrel gear 9d and shift the cross-con 
necting rack. 4d from right to left, accordingly 
rotating all of the barrel gears 9d associated 
with the several primary key banks and shifting 
all of the stop-plates 53d downwardly into posi 
tion for abutment with the computing barrel 
stops 6, 76. At the same time, the shafts 8 
are rotated, actuating all of the partial revolu 
tion clutches S and rotating all of the pairs of 
computing barrels 0, ... ', thus multiplying all of 
the digits which have been set into the primary 
key banks by the number “4.” Consequently, 
the particular stops 6, 6', of the first carrier 
bar 66 to the right which correspond to the prod 
uct “36,' will be positioned in alignment with the 
tongue 54 of the stop-plate 53d. Similarly, the 
pair of stops 6, 76', of the second carrier bar 66 
Which correspond to the product '04,' will be 
positioned in alignment with the tongue 54 of 
the stop-plate 53d. Upon rotation, therefore, the 
first computing barrel 7 will immediately come 
into abutment with the stop 6, which is equiv 
alent to transmitting a six in the “units' column, 
and the computing barrel 7' Will rotate three 
units, which is equivalent to the value of three 
in the “tens' column. The “units' value of six 
is transmitted by the first computing barrel 70 
and accordingly accumulated in the accumulator 
gear 85 mounted in the particular totalizer Com 
partment c which is for the moment aligned with 
the first primary key bank. On the other hand, 
a “tens' value of three, which is computed on the 
computing barrel 70', will be transmitted directly 
into the accumulator gear 85 of the next total 
izer compartment c to the left. This value, how 
ever, as above described, will not be transferred 
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into such accumulator gear 85 until the units 
which have been computed on the computing 
barrel 70 of the next primary key bank to the 
left are introduced into that accumulator gear 
85. Since the number '1' has been set into the 
next higher primary key bank and the product, 
Which is being computed by the computing bar 
rels 70, 70', thereof is the number '04,' a “units' 
value of '4' will be introduced into the accumu 
lator gear 85 of the particular totalizer com 
partment c aligned, for the moment, with the 
Second primary key bank, that is to say, the next 
key bank to the left. At the same time, since the 
numerical value '0' is being computed on the 
tens barrel 7', no numerical value Will be intro 
duced into the accumulator gear f 85 of the next 
higher totalizer compartment c, that is to say, 
the one which is aligned with the third primary 
key bank to the left. These various values are 
transmitted additively into the number-wheels 
22 and, for the moment, a product '76' will ap 
pear in the Windows 4. 
The depression of the key-button 3d and the 

resulting rotation of its associated barrel gear 3d 
will also rotate the shaft 8, actuating the part 
revolution clutch S associated therewith and ro 
tating the shaft 53. As was above pointed out, 
the rotation of the shaft 53 and its associated 
pinion 2 Will shift the double-faced rack 39 
downwardly, rotating the pinion f8 and its asso 
ciated ratchet i47. On the down stroke, how 
ever, the ratchet passes the pawl 46 and no move 
ment is transmitted to the gear 45. When, how 
ever, all of the partial revolution clutches S have 
completed their fixed partial revolution and the 
numerical Values from the computing barrels it, 
O’, have been transferred into the totalizer B, 

the rack 49 will be released and returned to its 
initial position, moving upWardly under influence 
of the Spring 5. On its upward or return stroke, 
the ratchet A positively engages the awl 48 
and rotates the gear 45, rotating the pinion 44 
and the shaft 43, which, in turn, rotates the 
carriage release cann 68 and, in the manner above 
described, permits the entire totalizer B to shift 
to the left by a distance equal to the width of 
one totalizer Compartment, so that the total Zer 
compartment, which previously Was aligned With 
the first primary key bank, will now be aligned 
with the second primary key bank. This, it will 
be evident, has the effect of moving the decimal 
point one place to the right, and, in effect, con 
verting the product achieved by the depression 
of the key button 4d from the simple nultipli 
cation by four into a multiplication by forty. 
Thereupon, the multiplication operation is corin 

pleted by depressing the key-button &, that is 
to say, the key-button bearing the indicia, '9.' 
The above described multiplying operations are 
again carried through and the number “19' mu 
tiplied by '9' and transferring into the appropri 
ate totalizer compartments C a nuinerical value 
of "171.' Since the totalizer B has moved al 
ready automatically to the left and thereby 
achieved the effect of multiplication by “40' in 
stead of “4,' the number “760' appears in the 
windows 4'. To this result “171' is added: 

7 6 O 
1. 7 1. 

8 13 1. 

It will be noted that the total of the second co 
umn is “13,' so that a "tens' digit or decimal 
value must be stored in the decimal storage mech 
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anism and transferred through the transmittal 
gears 298 into the number wheel 22 of the left 
hand column for addition to the numera '8' 
and converting it into a "9,' so that the result 
ing product “931' will appear in the windows 4. 
When the multiplication operation has been 

finished, the machine may be cleared and reset 
for a subsequent operation by manipulation of 
the lever 248 to clear all the number-Wheels 22 
and, at the same time, returning the totalizer 
B to its initial position by pushing it to the right, 
in the manner above described. At the same 
time, the lever 263 is pressed downwardly, slid 
ing the rack bar 265 rearwardly to rotate the 
pinion 266 and shaft 267, which, in turn, rotates 
the pinion 268 and the intermeshing gears 269, 
23. Rotation of the gear 273 will, in turn, ro 
tate the gear 24, shifting the control rack 28 
downwardly and, through actuation of the partial 
revolution clutch S', resetting all of the carrier 
bars 66 to zero position, 
Where, however, the machine is to be next 

used for addition, the operation of the lever 263 
may be omitted, since the movement of the han 
dle 33 from "Mult.' position to “Add' position 
Will actuate the slide bar 28 and alternatively 
effect actuation of the partial revolution clutch 
S'. In this same connection, it may also be noted 
that a product, which is obtained in the course 
of a multiplying operation, may be retained in 
the totalizer and added to some other number 
by leaving the product in the totalizer and shift 
ing the handle 33 from “Mult.' position to “Add' 
position. Thereupon a succession of further num 
bers may be added to the number which is al 
ready carried in the totalizer to obtain a curhu 
lative total. 

Arithmetical primary key banks 
We may also provide a modified form of calcu 

lator which is Substantially similar in all respects 
to the previously described calculator, except that 
it is provided With arithmetically spaced primary 
key banks, that is to say, key banks in which the 
distances and measurements are arithmetical rath 
er than logarithmic, as shown in Figure 5. Each 
arithmetical key bank comprises a computing slide 
3G, which is substantially shorter in length than 
the previously described computing slide 35 and 
is provided With a stop-plate accommodating 
groove 3 and computing barrels 308, 38', shift 
ably mounted on square shafts 39 which extend 
horizontally therethrough. On its upwardly pre 
sented horizontal face and on One side of the 
groove 3, each computing slide 3.SS is milled out 
in the provision of a plurality of recesses 3 ca, 
3:3b, 3 3e, 3Gd, 3 foe, 31 of, 3 08, 3Gh, 318i, in the 
provision of stop faces 3 a to 3i ii, inclusive, 
which receive stop fingers 43' substantially iden 
tical with the previously described stop fingers 43 
and are so positioned as to permit the slde 365 
to move for Wardly distances respectively corre 
sponding in arithmetical progression to the num 
bers “1' to “9.' 
The modified for of primary key bank is pro 

Vided with nine stop-plates 53 Substantially 
identical With the stop-plates 53 and co-acting 
With key-plungei's 22, also substantially identical 
With the key-plungei's 22. Since the stop faces 
3 are all located on cine side of the slide groove 
38, it is only necessary to provide a single rotary 
shaft 3 F2, which is substantially identical with 
the previously described shafts 8, 73', and is 
provided With latch members 33 and a stop dog 
3i 4, which are respectively identical with the 
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previously; described latch members 82 and stop 
dogs 9, 79'. 
The computing barrels 308, 308', are similar 

i:) construction to the computing barrels 70, 70', 
except that they are non-logarithmic in charac 
ter and are provided with a plurality of pairs of 
stops 3:5, 3 5, corresponding to the products re 
Sulting from nultiplication of the several num 
bers in the number series '0' to '9' by each 
Cther, the pairs of stops being spaced by uniform 
C1' arithingtical distances rather than logarithmic 
distances. The general principle previously illus 
trated in Figs. 6d to 6d inclusive is equally ap 
plicable except that instead of 36 pairs of stops 
TS, iS' which correspond to the thirty-six partial 
3roducts necessary in the logarithmic arrange 
iilent, it is necessary to employ 90 pairs of stops 
3:5, 35' corresponding to the ninety partial 
products (i. e. all the products in the multiplica 
tion table froia 1X0 through 9x9). The first 
product in this Series of products will be zero; 
therefore, the first set of stops will be so arranged 
as to perimit no rotation of the computing barrels 
308, 308. The second pair of stops will corre 
Spold to the product of '1'X'1' and Will be so 
arranged as to permit one unit of rotation of the 
units barrel 368 while permitting no rotation of 
the tens bai'rel 358, and so on. Since the arith 
netically ar'anged computing barrels 308, 308', 
do contain a Zero Setting within themselves, there 
is no possibility that numerical values will be 
transmitted into the totalizer B during multipli 
cation froIn key banks which remain at a zero 
Setting. Therefore, when arithmetical primary 
key banks are employed, it is possible to omit the 
previously described wedge-shaped blocks 294 and 
the aSSociated geal' segments 297, together with 
the pairs of semi-circular arms 304, 305. 

In operation and manipulation, the modified 
form of Calculator having arithmetically arranged 
primary key banks is identical with the previously 
described calculator and is capable of being ma 
nipulated in the same manner to accomplish ad 
dition, Subtraction, and multiplication. That is 
to Say the slide 386 will be shifted forwardly 
upon inanipulation of a suitable key in the mul 
tiplicand key bank. If, for example, the number 
'3' is the multiplicand, then by depression of the 
'8' i.ey in the multiplicand key bank the slide 
Will be shifted forwardly so that the partial prod 
lucts f:3. 6. “9.' “12. “15, *18. “21, “24' and 
'27' respectively are positioned under the Stop 
plates 5.3a to 53i inclusive. Thus, if the multiplier 
key corresponding to the number “6” is depressed 
(to complete the operation 3x6), the Correspond 
ing Stop-plate 5&f will be moved down to engage 
the Stop on the barrel which corresponds to the 
Partial product 8 and the units barrel 308 will 
rotate eight units while the tens barrel 308' will 
Iilove One unit. Such movement will be transmit 
ted into the totalizer mechanism in the same 
Illiliher as previously described in connection 
With the logarithmic modification. 

It should be pointed out that calculating ma 
chines may be constructed in accordance with 
Cul' pre3ent invention to embody other spatial 
relationships b8tween the stops of the computing 
barreis aid Slides so as to employ some other 
lilathematical function than the logarithmic and 
arithmetical functions above described. It should 
also be noted in this same connection that calcu 
lating machines of our invention are extremely 
fiexible in Operation and adaptability. As has 
een Stated, the calculating machines described 
may be readily manipulated to perform addition 
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and subtraction and are capable of carrying a 
running total over a whole series of successive and 
intermixed addition, subtraction, and multiplica 
tion operations. In addition, the calculators are 
capable of multiplying by a process Which may be 
referred to as “direct multiplication,' that is to 
say, multiplication in which the operator merely 
manipulates the keys a single time to Set the 
multiplicand into the machine and then manipu 
lates either the Sane or different keys a Single 
time to set the multiplier into the machine, after 
which key manipulations the machine will cal 
culate the product, This process of so-called di 
rect multiplication is to be distinguished from the 
process of So-called 'multiplication by Successive 
addition,' which is employed in practically all 
Calculating machines heretofore designed and 
commercially used, such process involving a num 
ber of repetitive key manipulations whereby the 
multiplicand is added to itself a number of times 
equivalent to the numerical value of the multi 
plier. Obviously this latter process is much 
Slower, more tiring on the operator, and pro 
ductive of much greater error-frequency. Al 
though the calculating machine of our present 
invention is capable of performing multiplication 
by the more desirable direct process, as dis 
tinguished from the slower conventional ma 
chines, it also may be operated in such a manner 
as to yield a product by the successive addition 
p'OceSS. 

It should be understood that changes and modi 
fications in the form, construction, arrangement, 
and combination of the several parts of the cal 
culating machine may be made and substituted 
for those herein shown and described without de 
parting from the nature and principle of our 
invention. 

Having thus described our invention, what 
we claim and desire to secure by Letters Patent 
S. 

1. A multiplying machine having a plurality 
Of banks of multiplicand keys and a single bank 
of multiplier keys, shiftable carriers individual 
to the multiplicand banks, means for shifting said 
carriers rectilinearly and differentially according 
to the multiplicand keys depressed in the several 
Orders, a pair of computing barrels rotatably 
Supported upon each carrier with their axes 
parallel to the line of shifting movement of the 
carrier, one of the barrels of each pair having 
at intervals in its length formed surfaces repre 
Senting by their circumferential position units 
components of the products of all digits and the 
other barrel having similarly formed and ar 
ranged surfaces representative of tens compo 
nents, Shiftable stops arranged in a plurality of 
Ordinal Series and mounted between the barrels 
of each pair to permit a selected stop to arrest 
both barrels, means under the control of the 
multiplier keys for shifting like stops in the 
Several Orders, means also controlled by the multi 
plier keys for turning the barrels until arrested, 
a totalizer and means for simultaneously trans 
mitting to appropriate Orders of said totalizer 
differential movement imparted to the barrels 
in one or more orders. 

2. A calculator comprising a plurality of banks 
of multiplicand keys and a bank of multiplier 
keys, a stop-plate in each bank of multiplicand 
keys operatively connected to and associated 
With each of said multiplier keys, in such a man 
ner as to be shifted down Wardly upon manipula 
tion thereof, a computing slide mounted beneath 
each row of multiplicand keys, means for shift 
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34 
ing the slides rectilinearly and differentially ac 
cording to multiplicand keys depressed in the 
several orders, a pair of cooperating barrels opei'- 
atively mounted in each slide each provided with 
a plurality of stops respectively positioned so that 
one of the stops will engage with one of the stop 
plates, said stops being so arranged circumfe 
entially as to respectively represent the units and 
tens components of the products of all digits 
whereby to permit differential amounts of rota 
tion of the corresponding computing barrels de 
pending both upon the position of the slide and 
upon which stop-plate is shifted downwardly as a 
result of manipulation of its associated multi 
plier key for engagement with its corresponding 
stop, a totalizer, and means for transmitting 
differential movement to appropriate orders of 
said totalizer corresponding to the differential 
movement imparted to the barrels in one or more 
orders. 

3. A calculator comprising a plurality of banks 
of multiplicand keys and a bank of multiplier 
keys, driving means, a stop-plate in each bank 
of multiplicand keys operatively connected to 
and associated with each of said multiplier keys, 
in such a manner as to be shifted down Wardly 
upon manipulation thereof, a computing slide 
mounted beneath each row of multiplicand keys, 
means for shifting the slides rectilinearly and 
differentially according to multiplicand keys de 
pressed in the several orders, a pair of cooperat 
ing barrels operatively mounted in each slide 
each provided with a plurality of stops respec 
tively positioned so that one of the stops Will 
engage with one of the stop-plates, Said stops 
being S0 arranged circuinferentially as to respec 
tively represent the units and tens components 
of the products of all digits whereby to permit 
differential amounts of rotation of the corre 
sponding computing barrels depending both upon 
the position of the slide and upon which stop 
plate is shifted downwardly as a result of manipu 
lation of its associated multiplier key for en 
gagement with its corresponding stop, mearis 
actuable responsive to downward shifting nove 
ment of any one of the multiplier keys for con 
necting the driving means to the computing 
means for actuating said computing means, a 
totalizer, and means for transmitting differential 
movement to appropriate orders of said totalizei 
corresponding to the differential movement in 
parted to the barrels in one or more orders. 

4. A calculator comprising a plurality of banks 
of multiplicand keys and a single bank of multi 
plier keys, a vertically shiftable and optionally 
rotatable rack disposed in endwise abutment with 
the lower end of each key, power driving means, 
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a stop-plate in each bank of multiplicand keys 
associated with and vertically shiftable upon 
manipulation of, each of Said multiplier keys, 
a computing slide mounted beneath each row 
of multiplicand keys, means for shifting the slides 
rectilinearly and differentially responsive to 
manipulation of selected multiplicand keys, a 
pair of computing barrels mounted on each slide 
and having a plurality of stops respectively posi 
tioned so that one of the stops will engage with 
one of the stop-plates, and circumferentially 
positioned as to respectively represent, the units 
and tens components of the products of each of 
the nine primary digits and Zero with each other 
whereby to permit different amounts of travel 
of the computing barrels depending upon which 
stop-plate is shifted downwardly as a result of 
manipulation of its associated multiplier key for 
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engagement With its corresponding stop, means 
actuable responsive to downward shiftable move 
inent of any one of the multiplier keys for con 
necting the driving means to the computing 
barrels to produce corresponding travel of said 
computing barrels, a totalizer, and means actu 
ated by the travel of the computing barrels for 
transmitting to appropriate orders of the total 
izer the rotary movement imparted to the 
barrels. 

5. A calculator comprising a plurality of banks 
of multiplicand keys and a bank of multiplier 
keys, the keys in each bank respectively repre 
Senting successive integers, a power driving 
means, a stop-plate in each bank of multiplicand 
keys operatively connected to and associated with 
each of the multiplier keys for vertical move 
ment upon manipulation thereof, a computing 
slide mounted beneath each row of keys and hav 
ing a plurality of stop-recesses spaced from each 
other lengthwise of the slide by distances which, 
in terms of a select unit of measure, represent 
Successive integers, said slide having a pair of 
barrels each provided with a plurality of stops 
respectively positioned for engagement each with 
One of the stop-plates, said StCps being circum 
ferentially so arranged to respectively represent 
the units and tens components of the products 
of all digits whereby to permit different amoun's 
Of rotary travel of the computing barrels depend 
ing upon which stop-plate is shifted downwardly 
as a result of manipulation of its associated mul 
tiplier key for engagement with its correspond 
ing Stop, a vertically shiftable stop-member as 
sociated with each multiplicand key and each be 
ing engageable, upon manipulation of its associ 
ated multiplicand key, with only the stop-recess 
of the slide corresponding to the integer which 
the manipulated multiplicand key represents. 
means actuable responsive to manipulation of 
any selected multiplicand key for shifting the 
slide until the corresponding stop-member and 
Stop-recess become engaged, partial-revolution 
clutch means actuable responsive to downward 
shiftable movement of any one of the step p'a'es 
for connecting the driving means to the comput 
ing barrels for rotating the computing barrels for 
a portion of One revolution and thereupon releas 
ing them, means for returning the released ccm 
puting barrels to initial position, a totalizer, and 
means for simultaneously transmitting the rotary 
movement of the barrels to appropriate orders of 
said totalizer. 

6. A calculator comprising a plurality of banks 
of multiplicand keys and a bank of multiplier 
keys, the keys in each bank respectively repre 
Senting Successive integers, a power driving 
means, a stop-plate in each bank of multiplicand 
keys operatively connected to and aSScciated with 
each of the multiplier keys for vertical movement 
upon manipulation thereof, a computing slide 
mounted beneath each bank of multiplicand keys 
and having a plurality of stop-recesses spaced 
from each other lengthwise of the slide by dis 
tances which, in terms of a select unit of measure, 
represent successive integers, said slide having a 
pair of barrels each provided with a plurality of 
Stops respectively positioned for engagement each 
With one of the stop-plates, said stops being cir 
cumferentially So arranged to respectively rep 
resent the units and tens components of the 
products of all digits whereby to permit different 
amounts of rotary travel of the computing bar 
rels depending upon which stop-plate is shifted 
downwardly as a result of manipulation of its 
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associated multiplier key for engagement with 
its corresponding stop, a vertically shiftable stop 
member associated with each multiplicand key 
and each being engageable, upon manipulation of 
its associated multiplicandkey, with only the Stop 
recess of the slide corresponding to the integer 
which the manipulated multiplicand key repre 
Sents, means actuable responsive to manipulation 
of any selected multiplicand key for shifting the 
slide until the corresponding stop-member and 
stop-recess become engaged, Over-running trans 
mission means actuable responsive to downward 
shiftable movement of any one of the stop plates 
for connecting the driving means to the comput 
ing barrels for rotating the computing barrels for 
a portion of one revolution and thereupon releas 
ing them, means for returning the released com 
puting barrels to initial position, a totalizer, and 
means for transmitting the rotary movement of 
the barrels to appropriate orders of said totalizer. 

7. A calculator, comprising in combination, a 
totalizer, power means, a plurality of shiftable 
selector elements, shiftable carriers, a pair of 
computing barrels mounted on each shiftable car 
rier with their longitudinal axes parallel to the 
line of carrier shift, one of the barrels of each 
pair having formed contours in its surface spaced 
along its length at intervals predetermined in 
accordance with a selected mathematical func 
tion and, by their position with relation to a 
predetermined reference line on the barrel, rep 
resenting the unit components of the products of 
all digits, and the other barrel having similarly 
spaced and formed contours representative of 
the tens components of Such products, means for 
transmitting to the appropriate orders of Said 
totalizer differential movements corresponding to 
the contours at a selected longitudinal point on 
said barrels, means for shifting each of said car 
liers rectilinearly and differentially a predeter 
mined distance in accordance with the aforesaid 
selected mathematical function, shiftable setting 
means for alternatively setting the calculator for 
multiplication or addition, means for returning 
the carriers to alternative positions such that, 
when the shiftable setting means is shifted to the 
multiplication position, all carriers will be moved 
to neutral position and, when the siftable setting 
means is shifted to the addition position, all car 
riers will be moved to a multiplicand position cor 
responding to the digit 1, a primary key bank 
having a plurality of rows of keys, each key hav 
ing associated with it a shiftable selector element 
and each row having individually associated with 
it a shiftable carrier, and all keys being simul 
taneously movable by the shiftable setting means 
to alternative positions for multiplication and 
addition, whereby in the multiplying position, 
manipulation of a key in a row Will actuate the 
shifting means of the shiftable carrier associated 
with that roW to a multiplicand position corre 
Sponding to the integer represented by the key 
actuated, and Whereby in the adding position 
manipulation of a key in a row will actuate its 
asSociated shiftable stop-plate to interpose itself 
in position for engaging With the appropriate Stops 
on the computing barrels, and concurrently cause 
the power means to actuate the totalizer through 
the Said transmitting means to record a number 
corresponding to the key depressed, and a bank of 
multiplier keys simultaneously movable in con 
junction with the primary bank to alternative 
pCsitions, each key having associated with itself 
a shiftable selector element in each primary row 
corresponding to the number it represents and 
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whereby, in the multiplying position, manipula 
tion of a key will operate its associated shiftable 
Selector elements to select the appropriate con 
tours on the computing barrels and concurrently 
cause the power means to actuate the totalizer 
through the said transmitting means to record a 
number corresponding to the product of the mul 
tiplier key depressed and the multiplicand set 
into the machine by prior manipulation of the 
primary keys and whereby in the addition posi 
tion all said multiplier keys will be ineffective. 

8. A calculator comprising a row of multiplier 
keys corresponding to each of the nine primary 
digits and Zero, rows of multiplicand keys, the 
keys in each roW corresponding to each of the 
nine primary digits and Zero, power driving 
means, a carrier shiftably mounted beneath each 
row of multiplicand keys, shifting means actuable 
upon manipulation of a selected multiplicand 
key for moving each of said carriers rectilinearly 
and differentially out of its initial position by a 
distance proportional to the integer represented 
by such selected multiplicand key, a plurality of 
stop-plates each shiftably mounted adjacent to 
and in conjunction with One of the multiplicand 
keys, means actuable responsive to movement of 
a Selected multiplier key to operate in each multi 
plicand roW the stop-plate mounted adjacent to 
the multiplicand key having a notation corre 
sponding to said selected multiplier key, a pair 
of computing elements mounted in each carrier 
having a plurality of Stops. So arranged as to per 
mit different amounts of movement of the com 
puting elements until arrested by the respective 
stop-plate brought into co-operating position up 
on manipulation of each of the multiplier keys, 
the am cunt of movement in each case represent 
ing a multiple of the integer represented by each 
multiplier key respectively, each of said carriers 
being adapted for movement by the shifting 
means upon manipulation of a selected multipli 
Cand key to a unique position such as to bring 
into Operative relation with each stop-plate in 
that row the stops representing that multiple 
which is the product of the two integers respec 
tively corresponding to the selected multiplicand 
key and the multiplier key operating the respec 
tive stop-plate, means actuable responsive to 
movement of any one of the multiplier keys for 
Connecting the driving means to the computing 
elements for moving said computing elements, 
and totalizer means actuated by the movement of 
the computing elements for accumulating a cor 
responding numerical value. 

9. A calculator comprising a row of multiplier 
keys corresponding to each of the nine primary 
digits and Zero, rows of multiplicand keys, the 
keys in each roW corresponding to each of the 
nine primary digits and Zero, power driving 
means, a carrier shiftably mounted beneath each 
OW of multiplicand keys, shifting means actuable 
upon manipulation of a selected multiplicand key 
for moving each of said carriers rectilinearly and 
differentially out of its initial position by a dis 
tance proportional to the integer represented 
by Such a selected multiplicand key, a plurality 
Of stop mechanisms each shiftably mounted ad 
jacent to and in conjunction with one of the mull 
tiplicand keys, means actuable responsive to 
movement of a selected multiplier key to operate 
in each multiplicand row the stop mechanism 
mounted adjacent to the multiplicand key having 
notation corresponding to said selected multi 
plier key, a pair of computing elements mounted 
in each carrier having a plurality of stops so ar 
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ranged as to permit different amounts of move 
ment of the computing elements until arrested by 
the respective stop mechanism brought into co 
operating position upon manipulation of each of 
the multiplier key means, the amount of move 
ment in each case representing a multiple of the 
integer represented by each multiplier key re 
spectively, the stops on One of said computing 
elements representing the units integer of such 
multiple and the stops on the other of said com 
puting elements representing the tens integer of 
such multiple, each of said carriers being adapted 
for movement by the shifting means responsive 
to manipulation of a selected multiplicand key 
to a unique position such as to bring into oper 
ative relation with each stop mechanism in the 
row the stops representing that multiple which 
is the product of the two integers respectively 
corresponding to the selected multiplicand key 
and the multiplier key operating the respective 
stop mechanism, means actuable responsive to 
movement of any one of the keys for connecting 
the driving means to the computing elements for 
moving said computing elements, and totalizer 
means actuated by the movement of the comput 
ing elements for accumulating a corresponding 
numerical value. 

10. A calculator comprising, in combination, a 
totalizer, power means, a plurality of shiftable 
Selector elements, carriers mounted for move 
ment in a straight line, a pair of computing ele 
ments mounted on each shiftable carrier With 
their longitudinal axes parallel to the line of car 
rier shift, one of the elements of each pair hav. 
ing formed contOurs in its surface spaced along 
its length at predetermined intervals and repre 
senting, by their position with relation to a pre 
determined reference line on the element in terms 
of a selected unit of measurement, units compo 
nents of the products of each of the nine primary 
digits with each other and with zero, the other 
element having similarly spaced and formed con 
tours representative of the tens components of 
Such products, means for transmitting to the ap 
propriate Orders of said totalizer differential 
In OWenents Corresponding to the contours at a se 
lected longitudinal point on said elements, means 
for differentially shifting each of said carriers a 
predetermined distance, shiftable setting means 
for alternatively setting the calculator for multi 
plication or addition, means for returning the 
carriers to alternative positions such that, when 
the shiftable Setting means is shifted to the mull 
tiplication position, all carriers will be moved to 
neutral position and, when the shiftable setting 
means is shifted to the addition position, all car 
riers will be moved to a multiplicand position cor 
responding to the digit 1, a primary key bank 
having a plurality of rows of keys, each key hav 
ing associated with it a shiftable selector ele 
ment, each row having keys corresponding to 
each of the nine primary digits and zero and 
each row having individually associated With it a 
shiftable carrier, a multiplier key bank consist 
ing of a row of keys corresponding to each of the 
nine primary digits and Zero, each key having as 
SOciated With itself a shiftable selector element 
in each primary row corresponding to the num 
ber it represents, means actuable by the shiftable 
Setting means for shifting all primary and multi 
plier keys to alternative positions for multiplica 
tion and addition whereby, when shifted to the 
multiplying position, all key means will be rotated 
Such that manipulation of a key in a row in the 
primary bank Will actuate the shifting means of 
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the shiftable carrier associated with that row to 
a multiplicand position corresponding to the in 
teger represented by the key actuated and such 
that manipulation of a multiplier key will operate 
its associated shiftable selector elements to select 
the appropriate contours on the computing ele 
ments and concurrently cause the power means 
to actuate the totalizer through the said trans 
mitting means to register a number correspond 
ing to the product of the number represented by 
the multiplier key depressed and the multiplicand 
Set into the machine by prior manipulation of 
the primary keys and whereby, when shifted to 
the adding position, all keys Will be rotated So 
that manipulation of a key in a roW in the pri 
mary bank will actuate its associated shiftable 
Selector element to select the appropriate contOur 
on its associated computing elements and con 
currently cause the power means to actuate the 
corresponding order of Said totalizer through the 
said transmitting means to register a number 
corresponding to the key depressed and such that 
all multiplier keys Will be ineffective. 

11. A calculator comprising, in combination, 
a totalizer, power means, carriers mounted for 
shifting movement in a selected line, stop plates, 
a pair of computing barrels mounted on each 
shiftable carrier with their longitudinal axes par. 
allel to the line of carrier shift, one of the bar 
rels of each pair having a plurality of stops in its 
Surface Spaced along its length at predetermined 
intervals each so arranged as to permit different 
amounts of rotary travel of the barrel depending 
upon which stop plate is moved to engage it and 
representing, by their position with relation to 
a predetermined reference line On the barrel in 
terms of a selected unit of measurement, units 
components of the products of each of the nine 
primary digits With each other and With zero and 
the other barrel having similarly spaced and 
formed stops representative of the tens compo 
nents of such products, means for transmitting 
to the appropriate Orders of said totalizer differ 
ential rotary movements of the barrels corre 
Sponding to the stops at a selected longitudinal 
point on Said barrels, means for differentially 
shifting each of Said carriers a predetermined 
distance, a primary key bank associated with 
each carrier, said key bank having a plurality of 
l'OWs of keys, each row having keys correspond 
ing to each of the nine primary digits and Zero, 
each key in a row being associated with one stop 
plate, a multiplier key bank consisting of a row 
of keys corresponding to each of the nine primary 
digits and Zero and means such that all stop 
plates of the several rows corresponding to a 
selected digit are operable by manipulation of 
the multiplier key corresponding to that selected 
digit, means for returning said carriers to pre 
determined position, shiftable setting means for 
alternatively Setting the calculator for multipli 
cation or addition whereby, when said setting 
means is shifted to its multiplying position, the 
returning means Will be actuated to move all car 
riers to their neutral position and all key means 
Will be moved to a position Such that manipula 
tion of a key in a roW in the primary bank will 
actuate the shifting means of the shiftable car 
rier and computing barrels mounted thereon as 
Sociated with that roW to a multiplicand position 
corresponding to the integer represented by the 
key actuated and such that manipulation of a 
multiplier key will cause the stop plates oper 
atively connected to it to move to a position to 
engage the stops on their associated computing 
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barrels and engage the power means So as to 
rotate the barrels until the stops engage the stop 
plates and thus actuate the totalizer through the 
said transmitting means to register a number cor 
responding to the product of the number repre 
sented by the multiplier key depressed and the 
multiplicand set into the machine by prior ma 
nipulation of the primary keys and whereby, 
when said setting means is shifted to its adding 
position, the returning means will be actuated to 
move each carrier and computing barrels mount 
ed thereon into multiplicand position correspond 
ing to digit 1 and all key means will be moved 
to a position such that manipulation of a key in 
a row in the primary bank will cause the stop 
plate Operatively connected to it to move to a po 
Sition to engage the stors on its associated con 
puting barrels and simultaneously engage the 
pOWer meanSSO as to rotate the barrels until the 
Stops engage the stop plate and thus actuate the 
totalizer through the said transmitting means 
to register a number corresponding to the key de 
pressed and Such that all multiplier keys will be 
ineffective. 

12. A calculator comprising, in combination, a 
totalizer, power means, carriers mounted for 
shifting movement in a straight line, a pair of 
computing elements mounted on each shiftable 
carrier With their longitudinal axes parallel to 
the line of carrier shift, one of the elements of 
each pair having formed contours in its surface 
Spaced along its length at predetermined inter 
vals, each contour representing, by its position 
With relation to a predetermined reference line 
On the element in terms of a, selected unit of 
measurement, the unit component of the prod 
luct of each of the nine primary digits with one 
other and With Zero and the other element hav 
ing Similarly Spaced and formed contours each 
representative of the tens component of such 
product, there being at least one contour Cn each 
element corresponding to each product of each 
Of the nine primary digits with each Cther and 
with Zero, means for transmitting to the appro 
priate Orders of Said totalizer differential move 
mentS CorrespOnding to the contours at a sclected 
longitudinal point on said elements, a primary 
key bank having a plurality of rows cf keys, each 
rOW having keys corresponding to each of the 
nine primary digits and zero and each row having 
individually associated with one of said shiftable 
carriers, means actuable upon inanipulation of a 
key in a row in the primary bank for positioning 
the Shiftable carrier assCCiated. With that roW to 
a multiplicand position corresponding to the in 
teger represented by the key actuated, a multi 
plier key bank consisting of a row of keys cor 
responding to each. Of the nine primary digits 
and Zero, a plurality of shiftable elements each 
mounted adjacent to and in conjunction with 
One of the primary keys, means actuable respon 
sive to movement of a selected multiplier key to 
operate in each primary row a shiftable element 
mounted adjacent to the primary key having the 
same notation as said selected multiplier key to 
Select that longitudinal point on the computing 
elements, movements corresponding to the con 
tours at which point are to be transmitted to the 
totalizer by the transinitting means, and means 
Such that manipulation of a multiplier key Will 
CauSe the power means to actuate the totalizer 
through the said transmitting means to register 
a, number corresponding to the pi'oduct of the 
number represented by the multiplier key ma 
nipulated and the multiplicand. Set into the ma 



2,432,569 
41 

chine by prior manipulation of the primary keys. 
13. A calculator comprising a plurality of rows 

of multiplicand key means and a row of multi 
plier key means, each key in a row corresponding 
to one of the nine primary digits and Zero, re 
spectively, power driving means, a shiftable car 
rier mounted in conjunction with each row of 
multiplicand keys and having a plurality of Stop 
faces on its surface, means for rectilinearly and 
differentially shifting the carriers, trigger means 
for releasing the carriers so that they can be 
moved by the shifting means, a shiftable mem 
ber operatively associated with each multiplicand 
key and with the trigger means, so arranged that 
manipulation of a selected multiplicand key will 
move the member into position to engage a cor 
responding stop face on the carrier and simulta 
neously release the trigger means, thus permit 
ting the carrier shifting means to move the car 
rier a predetermined distance corresponding to 
the selected multiplicand key manipulated, a 
stop-plate mounted in conjunction with each 
multiplicand key and operatively associated With 
the multiplier key having the same notation aS 
said multiplicand key, rotary calculating barrels 

plurality of stops so arranged as to permit dif 
ferent amounts of rotation of said barrels de 
pending upon which stops have been moved into 
engaging position by travel of the carriers and 

engaging position as a result of manipulation of 
a selected multiplier key, part-revolution clutches 
actuable responsive to movement of any of the 
stop-plates for connecting the driving means to 
the computing barrels and rotarily driving them 
until the respective barrels are stopped by en 
gagement of their stops and the corresponding 
stop-plates, totalizer means actuated by rotation 
of the computing barrels for accumulating a cor 
responding total, means for automatically re 
turning the computing barrels to rotational neu 
tral position ready for performing another mul 
tiplying operation. With the same multiplicand 
setting of the computing carriers, and means for 
returning the shiftable carriers to neutral posi 
tion, locked by their respective trigger means, So 
that said carriers can be reset into new multipli 
cand positions. 

14. A calculator comprising a plurality of banks 
of multiplicand keys and a bank of multiplier 
keys, each key of each bank respectively repre 
senting a successive integer, power driving means, 
a stop-plate mounted adjacent to and in con 
junction with each multiplicand key and opera 
tively connected to and associated with the mul 
tiplier key representing the same integer as said 
adjacent multiplicand key, a shiftable carrier as 
sociated with each bank of multiplicand keys 
having a plurality of stop recesses formed in its 
surface, each having a length between stop faces 
which, in terms of a Selected unit of measure, 
is respectively a mathematical function of one of 
the Successive integers represented by the said 
multiplicand keys, means for shifting the carrier 
rectilinearly and differentially in the direction 
of its length, trigger means for releasing the 
carrier so it can be moved by its shifting means, 
a vertically shiftable stop member associated with 
each multiplicand key and operatively connected 
to the said trigger means in such manner that 
manipulation of a selected multiplicand key will 
engage and shift the associated stop member into 
that stop recess in the carrier corresponding to 
the integer represented by the selected multi 
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42 
plicand key and simultaneously operate the trig 
ger means to release the carrier so that the shift 
ing means can move the carrier until the stop 
face of the stop recess engages the stop men 
ber, a pair of computing barrels mounted on 
each carrier, each provided with a plurality of 
stops respectively positioned along its length such 
that manipulation of a selected multiplier key 
Will bring one of its associated stop-plates into 
position for engaging with one of the barrel stops, 
depending upon the previous movement of the 
carrier as a result of manipulation of a selected 
multiplicand key and on the selected multiplier 
key, said stops being circumferentially so ar 
ranged on One barrel as to represent the units 
components, and on the other barrel the tens 
components, of the products of all digits, whereby 
to permit different amounts of rotary travel of the 
computing barrels depending upon which selected 
multiplicand and multiplier keys are manipulated, 
a partial revolution clutch in conjunction with 
each carrier actuable responsive to operation of 
any stop-plate in its associated multiplicand bank 
for connecting the driving means to the com 
puting barrels for rotating each barrel until the 
barrel is stopped by engagement of one of the 
barrel stops with said operated stop plate, and 
releasing the barrels upon completion of said pre 
determined partial revolution, means for return 
ing the released barrels to rotational initial posi 
tion, a totalizer, and means for transmitting the 
rotary movement of the barrels to appropriate 
Order's Of Said totalizer. 

15. A calculator comprising a plurality of banks 
of multiplicand keys and a bank of multiplier 
keys, each key of each bank respectively repre 
senting a Successive integer, power driving means, 
a stop-plate mounted a diacent to and in Con 
junction with each multiplicand key and opera 
tively connected to and associated with the mul 
tiplier key representing the same integer as said 
adjacent multiplicand key, a shiftable carrier as 
Sociated with each bank of multiplicand keys 
having a plurality of Stop recesses formed in its 
Surface, each having a length between stop faces 
Which in terms of a Selected unit of measure is 
respectively a mathematical function of one of 
the successive integers represented by the said 
multiplicand keys, means for shifting the carrier 
rectilinearly and differentially in the direction of 
its length, trigger means for releasing the car 
rier so it can be moved by its shifting means, 
a vertically shiftable stop member associated with 
each multiplicand key and operatively connected 
to the said trigger means in Such manner that 
manipulation of a selected multiplicand key will 
engage and shift the associated stop member into 
that stop recess in the carrier corresponding to 
the integer represented by the selected multi 
plicand key and simultaneously operate the trig 
ger means to release the carrier So that the shift 
ing means can move the carrier until the stop 
face of the stop recess engages the stop mem 
ber, a pair of computing barrels mounted on each 
carrier, each provided with a plurality of stops 
respectively positioned along its length such that 
manipulation of a selected multiplier key will 
bring one of its associated stop-plates into posi 
tion for engaging with one of the barrel stops, 
depending upon the previous movement of the 
carrier as a result of manipulation of a selected 
multiplicand key and on the selected multiplier 
key, Said stops being circumferentially so ar 
ranged on one barrel as to represent the units 
components, and on the other barrel the tens 
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components, of the products of all digits, 
whereby to permit different amounts of rotary 
travel of the computing barrels depending 
upon which selected multiplicand and multiplier 
keys are manipulated, overrunning transmission 
means in conjunction with each carrier actuable 
responsive to operation of any stop-plate in its 
associated multiplicand bank for connecting the 
driving means to the computing barrels for ro 
tating each barrel until the barrel is stopped by 
engagement of one of the barrel stops with said 
operated stop-plate, and -releasing the barrels 
upon completion of rotary movement thereof, 
means for returning the released barrels to ro 
tational initial position, a totalizer, means for 
transmitting the rotary movement of the barrels 
to appropriate orders of said totalizer, and means 
for returning each carrier to neutral position 
locked by its respective trigger means so that the 
computing barrels can be reset into new multi 
plicand positions. -- r. . . . . . . . . ... - - - - 

SOLM. GLESER. 
ABRAHAM TREEMAN. 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Name Date 
Number - - - ". . . . ." Steiger ------------- May 7, 1895 538,710 

Number 
558,913 
703,188 
718,486 

5 809,075 
913,859 

1,140,684 
1,189.288 
1,221,318 

0 1264,701 
1,289,610 
1,311,373 
1,325,625 
1,332,543 

is 1,426,419 
1,791,905 
1,886,148 
1,886,685 
1,886,781 
1,970,096 * 3:35 
2,167,827 
2,178,951 
2,199,548 

is 2,211,736 5:8: 
2,253.748 

30 Number 
423,189 

44 
Name Date 

Steiger ------------- Apr. 21, 1896 
Dement ------------ June 24, 1902 
Lotterhaud --------- Jan. 13, 1903 
Rechnitzer --------- Jan. 2, 1906 
Tillman ------------ Mar. 2, 1909 
Jones -------------- May 25, 1915 
Rechnitzer --------- July 4, 1916 
Hamann ----------- Apr. 3, 1917 
Sobel -------------- Apr. 30, 1918 
Beard -------------- Dec. 31, 1918 
Barr --------------- July 29, 1919 
Des Jardins --------- Dec. 23, 1919 
Cluley ------------- Mar. 2, 1920 
Smith -------------- Aug. 22, 1922 
Robertson ---------- Feb. 10, 1931 
Baumann et al. ------ Nov. 1, 1932 
Isherwood ---------- Nov. 8, 1932 
Collins ------------- Nov. 8, 1932 
Lerch ----- m m - - - - we m Aug. 14, 1934 

Torkelson ---------- Oct. 4, 1938 
Clary -------------- Aug. 1, 1939 
Bryce -------------- Nov. 7, 1939 
Peirce et al. -------- May 7, 1940 
Avery -------------- Aug. 13, 1940 
Turck -------------- May 6, 1941 
Avery -------------- Aug. 26, 1941 
FOREIGN PATENTS 

Country Date 
Germany ----------- Dec. 24, 1925 


