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CIALLY SHORT-CUT MULTIPLYING 
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5 Claims. (CI. 235-60) 

This invention relates to a calculating machine that 
may be conditioned for automatic multiplying and par 
ticularly a machine for short cut multiplication. 
One of the objects of my invention is to provide an 

improved multiplying device capable of being combined 
with a calculating machine of conventional design, and 
also those machines which are provided with a printing 
device. 

Further objects of the invention will appear from the 
description and claims. 

In the drawings in which and embodiment of my inven 
tion is shown: 
FIGURE 1 is a plan view of the machine; 
FIGURE 2 is an enlarged plan view of the key board 

mechanism of the multiplying device; 
FIGURE 3 is a partial vertical section taken on the line 

3-3 of FIGURE 2, showing the key for the digit "1"; 
FIGURE 4 is a partial vertical section taken on the line 

4-4 of FIGURE 2, showing the key for the digit "7"; 
FIGURE 5 is a side view of transmission elements for 

registering the character of the digits introduced; 
FIGURE 6 is the appertaining plan view; 
FIGURE 7 is a side view of a registering mechanism; 
FIGURE 8 is the appertaining plan view; 
FIGURES 9 and 10 show in side view and plan view, 

respectively, a bow device associated with the registering 
mechanism; 
FIGURE 11 shows a mechanism for the selection of 

positive and negative feeding; 
FIGURE 12 is the appertaining plan view; 
FIGURE 13 shows in side view parts of a mechanism 

for starting and stopping the machine; 
FIGURE 14 shows the same mechanism in plan view; 
FIGURE 15 shows in side view additional parts of the 

last-mentioned mechanism; 
FIGURE 16 is the appertaining plan view; 
FIGURE 17 shows in side view members for the selec 

tion of positive or negative feeding; 
FIGURE 18 is the appertaining plan view; 
FIGURE 19 is a side view of members for obtaining 

an additional entry impulse; 
FIGURE 20 is the appertaining plan view; 
FIGURE 21 shows in side view an axle clutch; 
FIGURE 22 is a plan view of the same member; 
FIGURE 23 is a side view of the driving arm system of 

the machine; 
FIGURE 24 shows in side view a controlling arm 

system; 
FIGURE 25 is a plan view of the driving lever system 

and the controlling arm system; 
FIGURE 26 shows in side view a detail cooperating 

with the mechanism illustrated in FIGURE 17; 
FIGURE 27 is the appertaining plan view; 
FIGURES 28 and 29 show a side elevation of the com 

plete multiplication unit and FIGURES 30 and 31 show 
top plan views of the arrangement as shown in FIGURES 
28 and 29, respectively. 
The calculating machine may be fitted with any de 

scribed actuator, such as a pin wheel drum (Odhner wheel 
drum) or a setting carriage, and be provided with a nor 
mal key board for addition, such as a ten-key keyboard 
or a full keyboard. 

According to a selected embodiment, the multiplying 
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device according to the invention is built as a unit which 
is mounted at one side of the calculating machine and 
fitted with an individual key board for introducing the 
multiplier. The adding machine may be a machine pro 
vided with a totalizer, and means to enter amounts into 
the totalizer, as shown for example in U.S. Patent No. 
2,397,745 issued April 2, 1946 to Karl B. W. Kiel. 
The accompanying drawings illustrate an example of 

a machine according to the invention, in which example 
the main driving shaft of the multiplication device is ar 
ranged to carry out an oscillating rotary motion. How 
ever, the invention is not limited to such an oscillating 
motion. The main driving shaft may, within the scope of 
the invention, be always rotated in the same direction, and 
guiding curves or eccentrics being operative in cases where 
a stroke movement or an oscillating movement is 
desirable, 

in FIGURE 1 is shown a printing calculating machine 
of conventional type associated with the multiplying 

device 2 according to the invention. The machine 1 may 
be an adding and subtracting machine provided with a 
bank 3 of depressible amount keys, an actuator or Setting 
device and a totalizer (not shown), window openings 4 
and 5 for reading off the amounts of the actuator and of 
the totalizer, printing members 6 for printing the result of 
the calculating operation and a printing device 7 for print 
ing the multiplier. 
The multiplying device 2 is mounted along the right 

side of the adding machine and is provided with a key 8 
adapted to start the printing control mechanism and a key 
board comprising ten multiplication keys 10. The keys 
are arranged in two columns located side by side, with 
one column containing the keys for the digits "0,' "2." 
“4,” “6,” “8” and the other column the digits “1,” “3,” 
“5,” c:7' and “9.' 
The multiplication keys are each provided with a stem 

guided for movement in the vertical direction. Accord 
ing to example shown, the key 10 for the digit "1" is 
shown in a side view in FIGURE 3. The stem 11 of the 
key, guided in known manner in the lateral direction, is 
formed with two guide slots 12 and 13 parallel to each 
other, which are adjustable on fixed horizontal rods 14 
and 15, respectively. In this way, the stem 11 may be 
adjusted in its axial direction downwards against the 
action of a spring 16. The stem 11 is provided with a 
pin 7 engaged with a slot i8 in a lever 19, which last 
mentioned component is swingable in the vertical plane 
on a horizontal axle 20. The slot 18 extends in the longi 
tudinal direction of the lever 19 so that the pin 17 travels, 
during the depression of the key 10, along the slot 18. 
The lever 19 is integral with a multi-slotted guide plate 

21 formed with the three different guide slots 22, 23 and 
24. Said guide slots, each of which is arranged to co 
operate with a corresponding movable member and which 
are adapted, upon the depression of the key, to displace 
or fix the position of said movable member, and each has 
a separate task. Thus, the guide slot 22 has for its pur 
pose to indicate the digital value representing the prop 
erties of a group digits. The digit series is divided into 
two groups, with a first group containing the digits "0' 
to “5” and a second group containing the digits "6" to 
"9.” In the shown example, in which the guide plate 21 
is adjustable by means of the key for the digit “1,” the 
guide slot 22 is designed for entry of said digit as a 
positive one. The movable member controlled by the 
guide slot 22 consists of a horizontal rod 25 forming 
part of a swingable bow mounted in the frame of the 
machine. The rod 25, which is common to all of the 
slotted disks, is located as shown in FIGURE 3 in the 
position corresponding to the digit "0." However, it 
may be displaced in steps, to the left according to the 
figure, into five different positions corresponding to the 
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digits "1" to "5." The center lines for the zero position 
as well as for the five other positions are marked by 
dashes. The lower part of the guide slot 22 is formed 
with a width corresponding to the diameter of the rod 25 
and follows an arc line concentric with the mounting 
axle 20 of the lever 19 and is located a radial distance 
from said axle corresponding to the value represented 
by the appertaining figure key, i.e. in the present case 
the digit "1.' The upper part of the guide slot 22 has 
such a width that the rod 25 may be moved by anyone 
of the guiding disks into its representative positions. 
Thus, the rod is shown in FIGURE 3 in an initial posi 
tion, the zero position, from which upon the depression 
of the key 10, it is displaced one step to the left when 
the lower part of the guide slot passes into engagement 
with the rod. The value-determining part of the edges 
of the guide slot 22 consists of an arc shaped portion 26 
which at the top is joined to an edge portion 27 at a 
greater radial distance than the edge portion 26. Thus, 
the edge portion 26 of the different guide slots lies at 
different radial distances from the axle 20 of the slotted 
plates, the shortest radial distance thus corresponding to 
the digit "5.” At its end portions, the rod 25 is rigidly 
connected to two arms swingably mounted on a horizon 
tal axle 29, and one arm 30 (FIGURE 5) of which trans 
mits the guided motion of the rod 25. 
The second guide slot 23 (FIGURE 3) has for its pur 

pose to select the sign for the operation, i.e. to indicate 
positive or negative feeding. The upper portion of the 
guide slot 23 encloses a rod 31, which is displaceable 
parallel to a position 32, marked by dot and dash lines, 
to the right of the initial position shown. When the rod 
is in the initial position, the machine is occupied with posi 
tive feeding, whereas upon the displacement of the rod 
31 into the position 32 negative feeding takes place. The 
lower portion of the guide slot 23 is so designed that dur 
ing the depression of the key () for the digits “1” to “5” 
the rod 31 is maintained in the position corresponding 
to positive feeding. If, accidentally, the rod should oc 
cupy the position designated by 32, it will be returned to 
the position corresponding to positive calculation. By 
means of two arms, the rod 31 is swingable about a hori 
Zontal axle 33 situated adjacent and a short distance in 
front of the axle 29. 
The third guide slot 24 (FIGURE 3) serves to start 

and to stop the machine, and the upper portion of the 
guide slot has a greater width than the lower and en 
closes a rod 34, which is displaceable in parallel from the 
shown position into a position 35, marked by dot and 
dash lines, to the right of the shown initial position. 
When the rod 34 moves to the right into the position 35, 
the machine is started. The lower portion of the guide 
slot 24 is so formed that the rod 34 is moved from the 
initial position into the starting position when the key 10 
is depressed. The rod 34 is swingable about a horizontal 
axle 36 situated above the slotted disk 21. The axle 36 
is parallel to the above-mentioned axles 29 and 33 for 
the rod 25 and 31, respectively. 

In order to localize the different mechanisms belong 
ing to the multiplying device vertical mounting walls 
A, B, C and D have been marked in the plan views with 
dot and dash lines. The walls extend in the longitudinal 
direction of the machine and are parallel with the right 
hand side wall of the calculating machine 1. 
The rod 25 intended for indicating the digit value is 

fastened, at one end, in the lever 30 (FIGURE 5), which 
is forked. One shank.38 of the lever serves as an abut 
ment for a pin 39, whereas the other shank 46 constitutes 
an attachment for a spring 42 connected to said pin 39. 
The lever 30 is swingable about the axle 29 and is shifted 
directly by means of the guide slot 26 upon the depression 
of the key 10. - 

Said pin 39 is fixed in a curved lever 42 (FIGURE 5) 
which is mounted freely on the horizontal axle 29. Thus, 
the arm 42 is brought to participate in the movement of 

4. 
the forked arm 30 under the influence of the spring 41. 
In this way, the lever 42 is normally displaced the same 
angle as the rod 25. The outer part of the lever 42 is 
provided with a link 43 which, at 44, is articulated to the 
lever 42. At its free end, the link 43 is provided with 
a pin 45 arranged to be inserted in one or the other of 
five recesses 46, 47 placed in a series, after the lever 42 
has been angularly displaced from the shown position 
into a certain given position dependent on the value of 
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the depressed key 0. In the normal position, the pin 
45 is located immediately before the recess 46 corre 
sponding to the digit "0." Then there follow, in a row 
upwardly, four recesses 47 separated from each other 
by means of cog like portions 48. Said recesses thus 
correspond to the digits “1,” “2,” “3” and "4.” For the 
digit “5” the pin 45 is inserted at the upper side of the 
uppermost tooth 48 at a place designated by 49. The 
cogs 48 form parts of a member 50 which in the follow 
ing description is termed “comb.' 
As appears from FIGURE 7, the comb 56 constitutes 

the outer portion of a lever 51 swingably mounted on the 
axle 29, which lever 5 in the following description is 
termed "registering lever.” The tooth-gap like recesses 
46, 47, 49 are situated along an arc concentric with the 
axle 29. In FIGURE 5 the lever 42 is shown, by means 
of dot and dash lines, in a raised position, in which posi 
tion the pin 45 is located immediately in front of a 
recess 47 corresponding to the digit "2." Correspond 
ingly, the rod 25 is shown, by means of dot and dash 
lines, in a position designated by 53 and corresponding 
to the same digit. By means of full lines, the rod 25 
is shown in the position corresponding to the digit "0." 
Similarly, the forked lever 38, 40 is shown, by means of 
dot and dash lines, in a position 54 corresponding to the 
position 53 of the rod. Further, it appears from FG 
URE 5, that when the rod 25 has been shifted from the 
zero position to the position corresponding to the digit 
"2,' the lever 42 has been entrained by the spring 41 
so that the pin 39 on the last-mentioned lever always 
rests against the shank 38, which results in the pin 45 
being moved upwardly from the shown initial position into 
the position corresponding to the digit "2." 
The introduction of the pin 45 into engagement with 

the comb 50 is effected by the aid of a bow 55 (FIG 
URES 9, 10), which is swingable about a horizontal axle 
56. The bow is formed with a substantially triangular 
recess 57, both opposite longitudinal edges 58 and 59 of 
which follow arcs, which have a radius corresponding to 
the distance from the axle. 29. In the shown position, 
the upper edge 59 of the recess determines the path, along 
which the pin 45 travels upon the movement of the lever 
42. The bow 55 is swingable from the shown position 
in a clockwise direction so that the lower edge 58 of the 
recess moves into engagement with the pin 45 and pushes 
this latter into one of the tooth gaps of the comb 50. 
As a consequence, the edge 58 of the recess 57 when the 
pin is in the broken line position of FIGURE 9, will 
occupy approximately the same position as the edge 
portion 59. 
As shown in FIGURE 7 the comb 53) is joined with a 

toothed sector 60 having six teeth 62 extending upwardly. 
The toothed sector 60 is integral with the registering arm 
5 and is situated at a shorter radial distance from the 
axle 29 than the comb 50. The toothed sector and the 
comb are provided with a corresponding pitch. More 
over the registering arm 51 has a curved recess 62, and 
one edge portion of which is formed with teeth 63 for the 
purpose of positioning the arm 51 by the aid of a spring 
loaded peg 64 cooperating with said tooth series 63. The 
toothed sector 6 is driven by means of a pin wheel 65 
provided with a single tooth 66, which pin wheel is always 
rotatable in a clockwise direction by means of a motor 
driven shaft 67. Thus, the pin wheel is arranged to 
displace the toothed sector 69 one step upwardly for each 
complete rotation, whereby the registering arm 51, after 
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having been swung downwards from the shown initial 
position, may be returned thereto. In FIGURE 7 there 
is shown, by means of dot and dash lines, a position of 
the arm 51 resulting from a downward movement cor 
responding to two pitch steps of the comb 50. Such a 
movement takes place when the key for the digit "2' is de 
pressed and the driving mechanism is started. 

The Driving Arm System 
The driving mechanism contains a driving arm system, 

the functions of which will be more closely described in 
connection with FIGURE 23. Said driving arm system 
is swingable about its axis to and fro through an angle of 
about 60. During this stroke of 60, the arm system 
passes into engagement with a pin 68 provided at the 
outer part of the same lever 42 (FIGURES 5 and 6) 
as carries the link 43 with the pin 45. The lever 42, 
which in this case is coupled to the registering lever 5 
by means of the pin 45, is swung downwardly so that a 
number of teeth 61 of the sector 60 corresponding to the 
registered digit have moved downwardly past the pin 
wheel 65. When this wheel is started, the sector 60 with 
the comb 50 steps back to the shown initial position. 
The number of revolutions of the pin wheel shaft 67 de 
termines the number of additions or subtractions in the 
calculating machine 1 in correspondence to the input 
digit value. In connection with the above it should be 
stated that the lever 42 may be angularly adjusted in the 
clockwise direction independently of the lever 39 against 
the action of the spring 41. This occurs upon the stroke 
of the driving arm system. On the other hand, the lever 
42 is adjusted after the return of the bow 55 to its initial 
position and hence after the release of the pin 45 from 
the comb 50, into the initial position by the aid of the 
forked arm 30, which last-mentioned arm is guided by 
the aid of the key 10 and the appertaining slotted guide 
disk 21. 
The rod 34 adjustable by means of the guide slot 24 

is swingably mounted on the axle 36 by means of two 
mutually parallel arms. One of said arms is designated 
by 69 and, as shown in FIGURE 13, is integral with an 
arm 70 and an arm 71, which latter arm carries an 
abutting edge 72 and an angle arm 73 connected to one 
end of a horizontal rod 74, the other end of which is 
fixed in a lever mounted on the axle 36. The arm 79 
passes obliquely upwards from the mounting axle 36 and 
is formed, at its end portion, with a nose 75 intended to 
cooperate with a pin on a circuit closing arm described 
below in connection with FIGURES 13 and 15. 
FIGURES 21 and 22 show an axle clutch of the kind 

described in my prior Patent No. 2,654,455, dated Octo 
ber 6, 1953. A disk 77 provided with an actuating pin 
76 is rotatable about a horizontal axle pin 78. The pin 
76 engages with a Z-shaped guide slot 79 in a coupling 
lever 80 swingable about an axle 8. The guide slot 79 
is so formed that upon turning of the lever 80 in a coun 
terclockwise direction about the axle 81, the pin 76 moves 
into engagement with the lower part of the guide slot 
79, whereby the disk 77 turns in a counterclockwise direc 
tion approximately one eighth revolution. A fixed guide 
flange 82 and a guide flange 83 provided on the disk 77 
are arranged to adjust angularly a rocker arm 84 carried 
by a rotatable disk 85. The rocker arm 84 is shown in 
operative position in FIGURE 21. Upon the withdrawal 
of the guide flange 83, the rocker arm 84 is moved into 
said operative position from an inoperative position shown 
in FIGURE 22. 
The lever 80 containing the guide slot 79 is actuated 

by a spring 86, which tends to turn the lever 80 in a 
counterclockwise direction. A frame wall 87 carries the 
guide flange 82 and is formed with a circular opening, 
in which the disk 85 is rotatable so that the rocker arm 
is located in its operative position, on the front side 
of said wall, as shown in FIGURE 21. A branch arm 
88 on the coupling lever 80 is directed downwardly, and 
at its outer end is provided with a stop pin 89 and, at 
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6 
a certain distance therefrom with an abutting pin 90 
(FIGURE 21). The last-mentioned pin is adapted to 
rest against a cam disk 91, rigidly secured to the disk 85, 
so that the coupling lever 80 is retained by the cam disk 
in its inoperative position during the greater part of the 
revolution of the disk 91. However, during the remain 
ing part of the revolution the coupling lever 80 may, in 
case the stop pin 89 is freed, be brought into an opera 
tive position, i.e. be turned in a counterclockwise direc 
tion about its axle 81. 

It appears from FIGURE 13 that the stop pin 89 is 
controlled by a locking lever 92, which is mounted on a 
shaft 93 and is provided with a branch arm 94 extending 
downwardly, and actuated by a spring 95, which tends 
to maintain the locking lever in engagement with the stop 
pin 89. The locking lever 92 is arranged to be moved 
into the position, in which the pin 89 will be freed, 
by the lever 71 connected to the starting rod 34, the 
abutting edge 72 of said lever 7, connected to the starting 
rod 34, the abutting edge 72 of said lever 7 passing into 
engagement with a pin 96 on the branch arm 94 during 
the travel of the rod 34 to the position of starting. 
When the rocker 84 is brought into its operative posi 

tion it will engage a rotatable disk which represents the 
driven part of the axle clutch as hereinafter will be more 
fully described. 
The keys 10 for the digits “0” to “5” are coupled to 

their slotted guide disks 21 substantially in the same 
manner as the key “1” according to FIGURE 3, i.e. 
the stem of the keys passes into engagement with the 
lever 9 to the left of the shaft 26 of said ever 19 
so that the slotted disk 21 is swung upwards upon the 
depression of the key. On the other hand, the keys 10 
for the digits '6'' to '9' are coupled to the slotted guide 
disks 21" in such a manner that said disk, upon the de 
pression of the key, are swung downwardly about the 
axle 20. In FIGURE 4, the key 10 for the digit “7” 
is shown as coupled to its guide disk 21'. By means 
of vertical slots 2' and 13, the key stem is guided on 
horizontal rods 14 and 15' in conformity to the key stem 
11 for the key “1.’ A pin 97 is fastened to the key 
stem and arranged in engagement with a slot 98 in the 
slotted guide disk and actuated by a spring 99, which 
tends to move the pin and hence the key and the slotted 
disk upwardly. The disks 21' are formed with guide 
slots 22, 23' and 24 corresponding to guide slots 22 to 
24 according to FIGURE 3 and so designed that the rods 
25, 31 and 34 are moved in the desired manner. Upon 
the depression of the key, the guide slot 22 displaces the 
rod 25 a number of steps corresponding to the 9's com 
plementary value of the digit of the key. The guide slot 
23’ displaces the rod 31 to the negative position, and 
the guide slot 24' displaces the starting rod 34 to its 
position of starting upon the depression of the key, in 
the same manner as the guide slot 24 according to FIG 
URE 3. 
More particularly, by depressing one of the multiplica 

tion keys 10, the machine starts by virtue of the guide 
slot 24 adjusting the rod 34. At this moment, the shaft 
67 starts to rotate in a clockwise direction and thus steps 
the lever 51 back to zero. When this zero position has 
been attained, the toothed sector 60 has been moved 
out of engagement with the tooth 66 on the wheel 65. 
If the machine still is running, the lever is maintained 
unactuated in the zero position. 
The operating members of the multiplication device 

are, according to the selected example, driven by a driving 
arm system 100 actuated by a spring 99, as shown in 
FIGURE 23, which system by means of a cam disk or 
guide slot device, is provided with an oscillating stroke 
motion about its axle 101 through an angle of approxi 
mately 60° to and fro. The driving arm system is 
driven by the aid of the axle clutch 84, 85 described in 
connection with FIGURES 21 and 22. 
The driving arm system according to FIGURES 23 
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and 25 contains four arms, namely, an arm 102 extend 
ing upwardly, an arm i03 extending obliquely upwards 
to the right side, an arm 104 directed obliquely down 
wards to the right, and an arm 195 directed to the left. 
This latter arm is arranged to move, in a 11ormal case, 
i.e. when no additional entry impulse is required, the 
pin 63 downwardly together with the arms 42 and 51, as 
stated in connection with FIGURES 5 and 7, so that 
the comb 50 and the sector 60 are moved downwardly 
into the initial position of the arm 42. 
The lever 102 is provided with a curved arm e6 co 

axial with the axle E01. Also the arm 64 has a similar 
curved arm 167, which curved arms extend toward each 
other in a peripherial direction. In the arms (4 and 185 
there are two mutually parallel slots 108 constituting 
guide slots for two pins 109 fixed in a slide 1 (FIG 
URES 19 and 23). Thus, this latter is displaceable in its 
longitudinal direction on the arm system 60. For the 
purpose of retaining the slide in one extreme position 
or the other, which is determined by the length of the 
slots 108, there is provided in an adjacent frame part of 
the machine an M-shaped recess consisting of two arc 
formed guide slots 11 and 112 coaxial with the axle lite?, 
said guide slots being at the lower ends joined to each. 
other in such a manner that a guide pin 113 fastened to 
the slide is freely displaceable in the recess throughout 
the length of stroke of the slide 110. The curved guide 
slots 11 and 152 are located at a radial distance from 
each other corresponding to the length of stroke of the 
slide so that through the displacement of the slide the 
guide pin 113 may be set either under the mouth of 
the slot 111 or under the mouth of the slot 12, which 
last-mentioned position is shown in the FIGURE 23. 
The slide 110 serves to carry out an additional entry 
impulse in the machine, and for this purpose the slide 110 
must be displaced from the right extreme position shown 
to the left extreme position marked by means of dot 
and dash lines (FIGURE 19). This displacement is 
effected by the aid of an arm 116, which is adapted to 
engage a pin 117 disposed on the slide a small distance 
above the guide pin 13 and directed in a direction opposite 
to this pin. The arm 116 is turned in a clockwise direction 
about an axle 118 under the action of a spring 119 inter 
posed between the arm and a fixed pin 128. As shown 
in FIGURE 19 the arm 6 is locked by a pawl 25 
swingable about a pin 122. Said pawl cooperates with 
a pin 123 on the lower part of the arm 116. The pawl 
122 is actuated by a spring 124, which tends to turn the 
pawl member into engagement with the pin 123. Thus, 
by turning the pawl 121 out of engagement, the arm 16 
is freed, whereby the arm exerts a pressure on the pin 
17 under the influence of the spring 119 so that the 
slide is displaced from the shown position into its left 
extreme position intended for the entry of the multi 
plicand additionally into the totalizer of the adding 
machine. 
The adjustment of the pawl 121 to freeing position 

takes place by the aid of an arm 25 appertaining to an 
arm system 26, shown in FIGURES 24 and 25, which is 
freely mounted on the axle 101. The movement of the 
arm system 126 will be more specifically described in con 
nection with FIGURE 24. The left end portion 14 of 
the slide 110 occupies, in the operative position of the 
slide, such a position in relation to the arm 105 that the 
pin 68 on the arm 42 is brought downwards upon the 
stroke motion of the driving arm system one pitch step 
below the zero position corresponding to the pitch of the 
comb 50, whereby the pin wheel 67 must perform an 
additional rotation in relation to the digit value registered 
by the arm 51, and the multiplicand is entered a further 
time into the totalizer. As a rule, it may be stated that 
the slide 10 is displaced into operative position every 
time a change of sign, plus or minus, takes place for the 
calculating operation. 
The arm 116 shifting the slide is provided with a pin 
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27, on which an arm 128 is swingably mounted. The 
two arms 6 and 128 are interconnected by means of 
a spring 29 in such a manner that the arm 128 is moved 
in a counterclockwise direction when the arm 116 is turned 
in the same direction. As a result, the arm 28 passes 
into engagement with the pin 117 on the slide and brings 
this latter part to the initial position. 
The change of sign in the calculating operation is indi 

cated, as mentioned above, by the rod 3 when this 
later part is displaced from the positive to the negative 
position, or vice versa. The mechanism for obtaining 
the additional entry is described below with reference to 
FIGURES 17 and 18. By means of mutually parallel 
arms the rod 31 is swingable about the axle 33. One of 
these arms is shown in the drawing and is designated by 
30. The arm E30 is shown in full lines in the position 

corresponding to positive setting-up. A spring 31 tends 
to turn the arm in a counterclockwise direction. At the 
upper part of the arm there are provided two pins 132 
and 33 constituting supporting pins for each of the 
shanks 34 and 135, respectively, of a spring 136 so bent 
as to have the shape of a hair pin, and with said spring 
grasping, by means of an eye A37, a pin 38 on the arm 
39. The two spring shanks 34, 35 extend upwardly 
beyond the arm 130 and each rest against corresponding 
pin 39 and 40, respectively, on a branch arm 141 apper 
taining to an arm 42 likewise swingable about the axle 
33. The branch arm 141 constitutes substantially a bow 
concentric with said axle 33. From the upper part of 
the arm 30 there extends an angle lever 43, which is 
provided with a pin 44 arranged in engagement with a 
slot 45 in a lever 46. This latter is swingable about 
an axle 147. The Iower part of the lever 46 is curved 
and arranged to cooperate with a rocking lever 48, which 
last-mentioned lever is swingable about a pin 49 and is 
actuated by a spring 50 which tends to turn the rocking 
lever in a clockwise direction. The rocking lever is pro 
vided with a pin 15i, with which the lever 46 passes 
into engagement for the purpose of angularly adjusting 
the rocking lever against the action of the spring 158 
into a position shown by means of dot and dash lines. 
This takes place when the rod 3 is displaced from the 
positive to the negative position, i.e. from the left posi 
tion shown to the position marked by 32 in FIGURE 3. 
During said adjustment, the movement is transmitted by 
means of the arm 36, 43 to the lever 46, which in turn 
adjusts the rocking lever in the manner stated above. 
As shown in FIGURES 26 and 27, the rocking lever 

is mounted at one end of a lever 152, which is swingable 
about an axle 53 and the other end of which is formed 
with a slot 154 enclosing a pin 155. The lever 252 is 
turnable in a clockwise direction, and hence the rock 
ing lever 248 will occupy a position above a pin 56 on 
the arm 142 (FIGURE 17). Thus, the rocking lever 
148 is retained in its angular position relatively to the 
lever 152 by the aid of the spring 158, one end of which 
is connected to the rocking lever, and its other end being 
united with the lever 152. However, when the arm 152 
is moved downwardly back to the position shown by 
means of full lines, the outer edge portion 57 of the 
rocking lever passes into engagement with the pin 56, 
provided said pin is situated in the path of the rocking 
lever upon the downward movement of the lever 152. 
The arms 130 and 42 (FIGURE 17) coupled together 

by means of the hair-pin spring 436 are included in the 
mechanism which impulses the additional entry of the 
adding machine. An angle lever 58 connected to the 
arm 42 is provided, at its outer end, with a pin 59 
intended to pass into engagument with either of two 
abutting edges 66 and 6 on the lower part of an up 
standing arm portion 162 appertaining to the arm system 
26 mounted on the axle 10 (FIGURE 24). The arm 
E62 is provided, at its upper end, with a pin 163 intended 
to cooperate with a pawl 64 swingable about a pin 
165 and actuated by a spring 166, which latter spring 
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tends to move the pawl 64 into engagement with said pin 
163. The hair pin spring 136 is comparatively weak so 
that the angle lever 158 can be moved in a clockwise di 
rection such a distance that the pin 159 comes into con 
tact with the edge portion 160 without any appreciable 
pressure being transmitted to the arm 162. For the dis 
placement of this arm 162, moving force is taken from 
the driving arm system so that the work involved in the 
impulsing is relieved from the key 10. A pin 167 on the 
angle lever 158 is moved, upon the initiated movement 
of the rod 31 to the right, into the path of the curved 
arm 106 of the driving arm system 100. As stated above, 
said arm 106 is swingable in a counterclockwise direction 
through an angle of 60 during the working stroke. 
When the curved arm 06 engages the pin 167 on the angle 
lever 158, said angle lever is caused to swing in a clock 
wise direction about its axle 33, and the pin 159 passes 
into engagement with the edge portion 160 on the arm 
162 and causes this latter arm to Swing a short distance 
to the right so that the pin moves into locking engage 
ment with the pawl 164. During this time, the pin 59 
reaches a position immediately below the edge portion 
161 on the arm 162. A branch arm 68 extending down 
wardly and connected to the arm 162 (FIGURE 24) 
forms, at its lower part, an abutting edge intended to en 
gage the pin 96 on the arm 94 (FIGURE 13), which 
carries the locking arm 92. Thus, upon upward move 
ment of the arm 168 the locking arm 92 is displaced up 
wardly so that the locking pin 89 is freed and the axle 
clutch may start. 
As shown in FIGURE 24, the arms 62 and 168 consti 

tute branch arms of the arm system 126, which is a con 
trol arm system and contains the above-mentioned arm 
25 as well as an arm 170 extending downwardly. The 
last-mentioned arm is combined with a mechanism con 
taining a tabulating dent (not shown). The tabulating 
detent is brought to operative position upon the rotation 
of the arm system 126 as a clockwise direction in conse 
quence of the action of the impulse arms 42. 
The stroke of the driving arm system 108 is obtained by 

the aid of a pin 171 running in a guide slot 72 provided 
in a disk 173 (FIGURES 22 to 25). Said disk is rotatable 
about an axle 74 and constitutes the driven part of the 
axle clutch 84, 85, i.e. that part which is driven by the 
rocking lever 84 when this latter, according to FIGURE 
21, is angularly adjusted to its operative position in which 
the lever 84 engages a lug 473'. In this instance, the disk 
173 is driven one revolution in a counterclockwise direc 
tion. 
Arm 125 of the arm system, by means of which the 

pawl 21 is moved into its inoperative position by means 
of a pin 176 provided, is connected by means of an up 
wardly directed spring 177 to the pin 20 and is formed 
with a slot 73 engaging a pin 79. Said pin is fastened 
in a rocking lever 180 (FIGURE 15) swingable about a 
pin 181 on the lower part of a locking arm 183 mounted 
at 182, which locking arm is arranged to pass into engage 
ment with a pin 84 at the outer end of a branch arm 185 
extending from a downwardly directed circuit closing 
lever 186, which is swingable about an axle 187. At its 
mid-portion, the circuit closing lever is provided with a 
pin 188 intended to be actuated by a guide cam 189 (FIG 
URE 11) arranged at its lower end to actuate a switch 
(not shown). The switch in question may be of the type 
shown in Patent No. 2,397,745 wherein the elements 
471-472 cooperates with a cam disc 484 which disc in 
turn actuates a cam roller 488 on a lever 489 governing 
the main shaft 323 of the adding machine. The circuit 
closing lever 186 is also provided with an upwardly di 
rected branch arm 192, which at its outer end carries a 
pin 193 (FIGURE 13). This pin is arranged to engage 
the nose 75 of the arm 70 by the aid of an abutting edge 
194 provided at the outer end of said arm 70. Thus, when 
the rod 34 is moved, by the aid of the guide slot 24 in the 
guide disk of the key 10, from the left position shown to 
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10 
the right position designated by 35, the arm system 70, 71 
is swung in a counterclockwise direction about its axle 
36, whereby the edge portion 194 at the upper end of the 
arm 70 raises the pin 93 provided on the arm 192 to the 
position shown by means of dot and dash lines, the circuit 
closing lever 186 thus being moved from the position, 
shown by full lines to the position shown by means of 
dot and dash lines, in which last named position the 
aforementioned switch is closed. Simultaneously, the 
branch arm A85 appertaining to the circuit closing lever is 
moved downwardly so that the pin 184 is engaged by the 
pawl 183 and is retained in the set position under the 
influence of a spring 195 connected to the pawl 183. 
The adjustment of the rocking lever 180 and thus of the 

pawl 183 from the locking position shown by means of dot 
and dash lines takes place by the aid of disk 260 driven 
continuously and provided with an eccentric pin 20i, and 
said disk being rigidly secured to a shaft 202 driven by 
the motor of the machine in a clockwise direction. When 
the branch arm 185 connected to the circuit closing arm 
186 is displaced downwards to its lowest position and 
passes into locking engagement with the pawl i83, and 
the latter is turned through an angle in a clockwise direc 
tion about its axle 182. During the displacement of the 
pin 184 downwardly, the pawl 183 rests, by means of a 
straight guide edge 263 against said pin so that during 
said movement the pawl maintains its angular position 
against the action of the spring 95. When the pawl 
occupies its locking position, the rocking lever 180 is 
moved into the path of the eccentric pin 201. By this, the 
rocking lever is thrown back, together with the pawl 183 
in a counterclockwise direction, which results in the pin 
184 being freed and the motor circuit is opened. 

In the driving arm system 106 above described (FIG 
URE 23) there is included the downwardly directed part 
104 having the curved arm 107. This last-mentioned 
arm is formed with a curved guide slot 210 arranged co 
axially with the axle 101 and joined to an angularly dis 
posed part 21. This guide slot is for displacing a pin 
212 approximately radially in an outward direction from 
the axle 61 into a position 23 shown by means of dot 
and dash lines. Said pin 212 is fastened in the outer part 
of the bow arm 55 (FIGURE 9), which is swingable 
about the axle 56 and intended to bring the pin 45 into 
engagement with the comb 50. This occurs when the arm 
system 100 is swung in a counterclockwise direction, and 
the pin 22 during the greater part of said oscillating 
motion being maintained in the position designated by 
23. When the arm system has completed its oscillating 
motion in the counterclockwise direction, a shoulder 214 
located on the curved arm 107 passes into engagement 
with a pin 235 on a slide mechanism controlling the tabu 
lation of the machine, which mechanism is shown in FIG 
URE 1. 
The other curved arm 105 of the driving arm system 

E90 is provided with a pin 220 which, upon the stroke of 
the arm system in a counterclockwise direction, actuates a 
latch 221. Said latch is swingable about a pin 222 and is 
actuated by a spring 223, which tends to turn the latch 
in a counterclockwise direction about the axle 222 so that 
the outer part of the latch rests against a pin 224 on the 
starting arm 70 (FIGURE 13). This arm also serves as 
a locking arm for the keys 10, since the same, due to their 
connection to the rod 34, maintain the key in the de 
pressed position. When the pin 224 is in engagement 
with a recess 225 provided in the latch 221, the arm 70 is 
retained in the key locking position. By the aid of the 
pin 220 of the arm 102 the latch 221 is moved out of the 
engaging position, and the pin 224 is freed so that the arm 
70 may return to the initial position. Simultaneously, the 
circuit closing lever (FIGURE 15) is permitted under 
the action of a spring 226 secured to the pin 188 to re 
turn into the circuit opening position. Thus, when the 
latch is swung into inoperative position, the arm system 
69, 70 connected to the rod 34 (FIGURE 13) may return 
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to the initial position. If one of the keys C is maintained 
in the depressed position, the rod 34 is maintained in the 
starting position. 
On the branch arm 1623 of the driving arm system 60 

there is provided a pin 23G, which is arranged to raise the 
pawl 64 to a freeing position for the pin 63. The pin. 
230 is provided with a part 23; angularly disposed in rela 
tion to the arm 163, the outer edge portion of Said part 
forming a guide cam 232 arranged upon the return stroke 
of the arm 163 to restore the slide-displacing arm i6 to 
the initial position and the guide cam 232 then passing 
into engagement with a pin 233 on the arm ii.6. By this, 
also the slide i.18 is restored, which takes place by the aid 
of the arm 28 (FIGURE 19). 

In the registering arm 51 there is secured outside the 
comb 50 a pin 240 (FIGURES 7 and 11), which during 
the setting movement of the arm 51 runs in a slot 24i. 
provided in an arm 242. This latter arm is swingable 
about a pin 243 and is integral with the guide curve 89 
mentioned in connection with the pin 188 of the circuit 
closing lever (FIGURE 15). Said guide curve forms the 
upper edge of a plate shaped part of the arm 242, the 
opposite edges of which form a guide curve 244 serving 
to cooperate with a pin 245 provided on a slide 256 dis 
placeable in a horizontal direction. As shown in FIG 
URE 11, the slide has two guide slots 247 parallel to 
each other and engaged by pins 248. A spring 249 tends 
to move the slide 246 to the left so that the pin 245 of 
said slide rests against the guide curve 244. In the slide 
246 there is fastened the pin 215, which is arranged for 
actuation by the lug 214 (FIGURE 23). By means of 
the pins 248 the slide is mounted on an arm 251 swing 
able about an axle 252 and actuated by a spring 253, 
which spring tends to swing the arm in a counterclockwise 
direction about the axle 252. When the lug 24 passes 
into engagement with the pin 25, this latter part is moved 
a certain distance upwardly and causes the slide 246 and 
the carrier of this slide, viz. the arm 251 (FIGURE 11), 
to perform a stroke constituting an impulse for tabula 
tion. The lower part of the arm 25i is provided with a 
pin 254, which is engaged with a fork 255 appertaining 
to an arm 256 which transmits the tabulating impulse. 
The arm 242 (FIGURE 11) having the guide cams 

189,244 and swingable about the axle 243 (FIGURE 7) 
has an upper portion 260 located above said axle and ar 
ranged to engage the detent pin 89 disposed at the lower 
part of the arm 88 of the arm 80 which controls the en 
gagement and release of the axle clutch 85. When the 
arm part 266 is swung in a counterclockwise direction 
to the position shown by dot and dash lines in FIGURE 
11, the adjustment of the axle clutch into operative posi 
tion is impeded. A guide slot 261 on that part of the 
arm 242 which is located between the guide cams 139 
and 244, is engaged by a pin 262 carried by an arm 263. 
This arm is swingable about the axle 56 which carries 
the bow arm 55 and is provided, at its upper part, with 
pin 155 which engages the slot 554 of the right hand por 
tion of the arm 52 carrying the rocking lever (FIGURE 
26). 
By means of a pin 264 (FIGURE 11), the arm 263 

is articulated to a bar 265 which due to the angular dis 
placement of the arm 263 about the axle 56, is movable 
in its longitudinal direction. The right-hand part of the 
bar carries a pin 266, which slides in a W-shaped recess 
in a vertical frame wall. The two branch slots of the 
recess are designated by 267 and 268. Upon the longi 
tudinal displacement of the bar, the pin 266 is normally 
moved into the slot designated by 267. At the left-hand 
end portion of the bar 265 there is provided a pin 269, 
which is connected, by means of a spring 270, to a fixed 
pin. 271. The spring 270 tends to turn the bar 265 in a 
clockwise direction about the pin 264 so that the pin 266 
is moved towards the lower edge of the slot 267. Said 
pin 266 projects forward, and the bar is disposed behind 
the slot 267, 268. 
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When the arm 142 (FIGURE 17) is moved in a clock 
wise direction downwardly into the negative position, a 
nose 272 connected to the arm passes into engagement 
with the pin 269 and carries the adjacent part of the bar 
265 downwardly, whereby the right-hand part of the bar 
is swung upwardly so that the pin. 266 on the last-men 
tioned part may be forced into engagement with the slot 
268. At the right-hand part of the bar there is provided 
a shank arm 273 which, depending upon the different 
positions of the bar 265 corresponding to the slots 267 
and 263, passes into engagement with one of two oper 
ating arms 274 and 275, which arms are in this way ad 
justed through the displacement of the bar to the left in its 
longitudinal direction from the shown position. Due to 
said displacement of the operating arms 274 and 275 
transmission clutches for effecting respectively positive 
and negative setting-up in the adding machine are con 
trolled. 

Mode of Operation 
By depressing one of the multiplication keys 0, there 

are obtained by virtue of the slots 22, 23 and 24 of the 
disks 25 (FIGS. 3 and 4) operating movements for the 
value and the setting-up sign of the in-put digit together 
with an adjustment of the starting mechanism for start 
ing the machine. 

8y the assistance of the mechanism disclosed in FIG. 
5, the digit value or its complementary number is trans 
mitted to the power driven registering and setting-up 
device shown in F.G. 7, and wherein the digit is registered 
by the driving arm system 109 (FIG. 23) driven under 
the control of the axle clutch mechanism as in F.G. 21. 
The registering arm 51 is adjusted angularly in a clock 

wise direction in consideration of the necessity of an 
additional entry operation in the machine. 
complished by the slide E0 (FIG.S. 19 and 23) displace 
ably mounted on the driving arm system is and with 
the slide 110 being moved into operative position when 
the figure character is altered by change of sign or upon 
a change from one digit group 0 to 5 to the other digit 
group 6 to 9, or vice versa. The complementary num 
bers of the digits of the last named group consist of the 
negative numbers “-3,” “-2,” “-1” and “0,' respec 
tively, whereby, by means of the rod 31 (FEG. 4), the arm 
i42, 158 (FiG. 17) is moved into the negative position 
for the digits 6 to 9. - 
The additional entry operation is achieved by swinging 

the lever 5A (FIG. 7) down through an angle correspond 
ing to the pitch of the comb 50 beyond that angular ad 
justment which corresponds to the registered digit value. 
Thus, the actuator performs an additional operation for 
both addition and subtraction. 
The oscillating arm system 26 shown in FIG. 24 per 

forms a controlling function. The arm 5.25 associated 
with the system steers, by means of the slot 73 and the 
pin A79, the rocking lever 80 (FIG. 15) in such a man 
ner that the freeing of the circuit closing lever 86 by 
pawl 83 takes place after a delay. When the lever 186 
assumes its right position, namely the position shown in 
F.G. 15, the motor circuit is opened. 

Simultaneously, the arm 125 (FIG. 24) releases the 
pawl 21 for the actuating arm 1:6 of the slide E20 and 
such is shown in FIGS. 19 and 23. Furthermore, the 
arm system 26 serves as a stopping arm system by virtue 
of the cooperation of its arm 62 (FIG. 24) with the pawl 
264. The arm 68 of this system moves the arm 92 into 
freeing position whereby the driven part of the axle clutch 
is caused to execute one revolution. The fourth arrn 170 
of the arm system effects a tabulating stop (not shown) 
into operative position when an additional entry operation 
has to be performed upon a change from negative to 
positive feeding. 
The driving arm system 100 (FIG. 23) serves the fol 

lowing purposes. The arm system contains the arms 102 
provided with the curved arms 206, E03, 64 and 105. 

This is ac 
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Upon the stroke of the driving arm system in the counter 
clockwise direction, the arm 105 together with the slide 
110, effects the registration of the in-put digit value by 
bringing down the toothed sector 60 (FIG. 7) a fixed 
number of teeth. 
The arm 192, 106 delivers the moving force to the 

impulse transmission required for an additional entry 
operation. 
The arm 158, which by means of the pin 159 (FIG. 

17) actuates the oscillating arm system 126 (FIG. 24) 
and carries the pin 167 actuated by the arm 106 when the 
rod 31 by means of the key 10 has been displaced from 
the positive to the negative position, namely when the arm 
system :42, 150 assumes its right position (FIG. 17). 
Upon a movement in the counter-clockwise direction, 

the arm 103, by means of its pin 230 frees the arm system 
126 from the pawl 164 and upon a movement in the 
clockwise direction, it returns the slide actuating arm 
system 116, 23 and thereby the slide 110 to the initial 
position. 
The arm 57 which forms a prolongation of the arm 

104 adjusts angularly the bow arm 55 to engage the reg 
istration arm 5 with the arm 42 controlled by the rod 
25, which latter part functions to indicate the digit value. 
The operation is further explained with reference to a calculating example: 

Ax2685 
The multiplicand 'A' is first set up on the keyboard 3 

beginning with the digit of highest denomination, and then 
the operator beginning with the lowest digit, will set up 
the multiplier setting mechanism keys 10. The multiplier 
key denoted “5” is next depressed. 
By depressing the key “5,” the parts are carried into the 

position of FIG. 3 as indicated by the dotted lines. The 
rod 25 is, however, brought to the position “5” instead of 
the “1” position. The arm 30 (FIG. 5) carrying the rod 
25 and the arm 42, which is moved by means of the arm 
30 are brought to a "5" position and the link pin 45 is 
located at the upper side of the uppermost tooth 48 of 
the arm 51 (FIG. 7), i.e. at the tooth gap designated by 
-49 of the comb 50. When the machine is started, the link 
pin 45 is introduced into engagement with the tooth gap 
49 by means of the bow 55 as shown in FIG. 9. 
The rod 31 and thus the arms 130 and 142 (FIG. 17) 

are maintained in the left position corresponding to posi 
tion of positive calculation. 

The rod 34 is moved into the starting position and the 
arm 69, 70 to a corresponding position indicated by dotted 
lines in F.G. 13. 
The sign indicating bar 265 (FIG. 11) will be moved 

from its initial position shown to the left under the action 
of the arm 263 which in turn, by means of the pin 262 
and the slit 261 of the arm 242, is swung clockwise 
because the stroke of the arm 242 corresponds to the 
stroke of the lever 51 (FIG. 7) as the arm 242 is con 
nected with the lever 51 by means of the slit 24 and pin 
240. Since, in the initial position of the bar 265, the arm 
142 (FIG. 17) remains in its initial (positive) position, 
the pin 269 of the bar 265 is at a distance from the nose 
272 of the arm 142. Hence, the stroke of the sign bar 
occurs under the action of the spring 270 and the shank 
arm 273 will actuate the operating arm 274. Such arm 
is arranged to maintain the state control pitman 356 
(FIG. 3 of Patent No. 2,397,745) in its lower position or 
shift the pitman 356 from its upper or subtract position to 
its lower or adding position. 
As above described, the starting arm 69, 70 is moved 

into its starting position so that the arm, by means of the 
abutting edge 72, displaces the locking lever 92, 94 (FIG. 
13) into its freeing position whereby the axle clutch 84, 
173 (FIGS. 21 and 22) is moved into operating position. 
Thus, the driving part 84, 85 of the axle clutch will rotate 
the driven part, namely the disk 173. The disk 173 
(FIGS. 22 to 25) is provided with the guide slot 172 for 
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the pin 17 of the driven arm system 100 (FIG. 23). 
The stroke of the driving arm system is obtained by the 
assistance of the disk 173. 

Simultaneously with the displacement of the starting 
arm 70 to the left, in which position the arm is locked by 
means of its pin 224 and the latch 221 (FIG. 23), the 
upper edge portion 94 of the arm actuates the pin 193 
of the branch arm 192 belonging to the circuit closing 
lever 86 (FIG. 15) so that the lever 186 is swung 
clockwise into the circuit closing position. Hence, the 
motor starts and the driving arm system 100 performs its 
working stroke in a counter-clockwise direction. 

Thus, the lever 51 (FIG. 7) coupled together with the 
arm 42 by means of the link pin 45 is moved downwardly 
a distance corresponding to five teeth 61 of the sector 
60 carried by the registering lever 51. 
The pin 240 (FIGS. 7 and 11) of the lever 51 runs 

during the movement of the lever in the slot 241 of the 
arm 242. This latter component which is provided with 
the guide curves 189 and 244 is swung in a counter 
clockwise direction and the guide curve 244 displaces the 
tabulating slide 246 to the right, while at the same time, 
the guide curve 189 occupies a locking position for the pin 
188 and hence for the circuit closing lever 186 whereby 
such lever is maintained in the circuit closing position 
until the lever 51, by means of the pin wheel 65 (FIG. 7) 
is stepped back into its initial position. It will be noted 
that in the return movement of the lever 51, its pin 240 
runs upwardly in the slot 24 of the arm 242 and that the 
arm 242 is maintained in its operative position as shown 
by the dotted lines in FIG. 11 until the pin 240 reaches 
the uppermost portion of the slot 241, i.e. until the last 
return step of the sector 60 is effected. 
The arm system 26 (FIG. 24) remains disengaged 

because the rod 3 and the arm 142 with the branch 
arm 58 (FIG. 17) remains in the initial position shown 
by full lines in said figure. Thus, the pin 159 at the end 
portion of the arm 158 will not be moved against the 
edges 60 and 16 of the arm 162 pertaining to the arm 
system 126. 

During the stroke of the driving arm system 100, the 
starting arm 70 and hence the key 10 actuated for the 
digit “5” will be freed due to the fact that the pin 220 of 
the bow shaped arm 106 (FIG. 23) relating to the driving 
arm system actuates the latch 221 in a clockwise direc 
tion. The starting arm returns into its initial position 
under spring tension, namely the action of the spring ió 
which tends to move the arm i9 upwardly and thus dis 
places by means of the slot 24, the rod 34 into its initial 
position. The circuit closing lever 186 is, however, by 
means of its pin 188 and the guide curve 139 (Fig. 11) 
locked in the circuit closing (left) position as in FIG. 15. 
The depressed key “5” can accordingly return to its ini 

tial position already after the stroke of the driving arm sys 
tem i0 in the counter-clockwise direction. The arm 
System will, by means of the guide slot 72 and the pin 
17; cooperating therewith (FIG. 23), immediately return 
to its initial position indicated by full lines since the disk 
173 provided with the slot 172, after one single revolu 
tion is disconnected from the driving part 84 of the axle 
clutch illustrated in FIGS. 21 and 22. 
Due to the fact that the circuit closing lever 86 is, by 

means of the curve 289 and its pin 188, maintained in its 
operative position, the switch 471, 472 in FIG. 2a of Pat 
ent No. 2,397,745 is closed and as the machine is driven in 
synchronism with the stepping wheel 65, the multiplicand 
“A” is entered positively five times into the calculating 
mechanism of the adding machine. 

During the clockwise movement of the driving arm sys 
tem 500, the pin 212 of the bow arm 55 (FIG. 9) is dis 
placed upwardly into its initial position (FIG. 23) by the 
aid of the arm 07 and the slot 210 thereof so that the 
bow arm 55 moves the link pin 45 out of engagement with 
the comb 50 as in FIGS. 9 and 7, the arm 42 thus being 
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released and able to return upwardly under spring action 
to its initial position. 
The machine shown in Patent No. 2,397,745 is pro 

vided with a mechanism (FIG. 1) able to effect a single 
denominational step of advance of the pin carriage 305 
(page 10, right column, lines 53 to 71). In such a case, 
the adding machine after the five adding operations is 
prepared for the entry of the second partial product of the 
multiplier multiplicand. 

if, however, the pin carriage 365 is to be stepped under 
control of the multiplying device above described, the 
stepping mechanism 245 to 255 shown in FiG. 11 may be 
used. 
When the arm 242 together with the registering ever 

51 are returned to their initial positions, the slide 246 
is under spring action, moved to the left and its pin 2:5 
arrives in the path of the lug 214 of the arm 164 included 
in the driving arm system 00. The pin 25 is actuated 
by the lug or shoulder 2A4 when the next multiplier key 
18 is depressed so that the slide carrying arm 25 is swung 
in a clockwise direction about the axle 252. Thus, the 
lower end of the arm 25 moves the fork 255 to the left. 
The fork 255 or its arrn 256 (FiG. 12) may be con 

nected with the adding machine key lever 359 in order to 
effect the denominational step of advance of the pin car 
riage 395 in the adding machine as in Patent No. 
2,397,745. 
When the key i0 for the digit “8” is depressed, the per 

tinent slotted guide disk 23' (FIG. 4) is displaced down 
wardly, the pin 45 on the arm 42 being moved to that 
tooth gap 47 on the comb 59 which corresponds to the 
digit value “1.' In this case, all of the three rods 25, 31. 
and 34 are moved so that also the arm 42 (FIG. 17) 
is displaced. When the driving arm system A 90 (FIG. 
23) is started in the manner described above, the arm 42 
is, by means of the curved armi (6 which actuates the pin 
167 at the upper end of the arm 542, moved into its right 
hand position in which the pin 159 (FiG. 17), after hav 
ing withdrawn the arm 62 of the arm system 126 (FIG. 
24) a certain distance, is located below the abutting edge 
161 (F.G. 17) on said arm. Hence, the arm system 26 
becomes operative whereby the pawl 25 (FEG. 24), by 
means of the arm 525 and its pin 176 is withdrawn from 
the arm E 6 (FIGS. 23, 29) so that this latter part under 
spring action displaces the slide 126 (FIG. 23) into opera 
tive position (FIG. 19). Therefore, upon starting the 
driving arm system () (FEG. 23), the ever 5E is moved 
down through an angle equal to two steps, i.e. one step 
for the digit value “-1’ and one step for obtaining an 
additional feeding operation. These two feedings are 
negative, which is determined by the sign bar 265 (F.G. 
11) after this latter component has engaged the nose 272 
(FIG. 17) on the arm i42, which nose adjusts the bar 
angularly a short distance in a counter-clockwise direc 
tion about its pin 264. Consequently, the shank 273 
(F.G. 11) of the bar will, during the stroke of the bar to 
the left which occurs upon the downward movement of 
the registering lever 51 and by means of the arms 242 and 
263 (FIG. 11), the first step, pass into engagement with 
the operating lever 275 which steers the machine for nega 
tive feeding. The arm system 126 is freed from the pawl 
164 (FIG. 24) during the stroke of the driving arm sys 
tem 106 (the arm 3 in FIG. 24) in a counter-clockwise 
direction. However, when the sector 60 (FIG. 7) has been 
stepped back the contemplated two steps upwardly, the 
arm 242 and thus the rocker arm 263 (FIG. 11) return 
to the initial position whereby the pin 155 of the latter 
arm moves the arm 52 (FIG. 26) in a counter-clockwise 
direction into the position shown in full lines in FEG. 26 
so that the rocking lever 48 passes into engagement with 
the pin 156 on the arm i42 (FIG. 17) which by this means 
is returned to its initial position under impulse transmis 
sion to the arm 62 of the arm system 126 by means of 
the pin 59 (FIG. 17) so that said system is again moved 
into operative position and is locked by the pawl 164. 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

O 

75 

6 
The adjustment of the pawl 25 (FIG. 24) to freeing posi 
tion occurs by the aid of the arm 525, and the arm si6 
(FIG. 19) is released so that the slide it is again ad 
vanced for an additional entry operation. The arm a 25 
maintains simultaneously the circuit closing lever 86 in 
operative (left) position because the pin 79 of the rock 
ing lever 189 (FIG. 15) which pin engaging the slot 78 
of the arm 25 has been displaced in such a manner that 
the pawl 183 locks the branch arm 185 of the lever 86. 
At the same time, the rocking ever 88 is displaced out 
of the path of the eccentric pin 281 of the disk 200. 
Due to the operative position of the arm system 526, 

the arm 68 (FIG. 24) being in engagement with the pin 
96 of the locking lever 92, 94 (FIG. 13), the locking 
lever has released the control arm 88 for the clutch 84, 
173 (FIGS. 21 and 22) and the driving arm system 106 
(FIG. 23) performs its operative stroke. At this moment, 
stepping of the pin carriage of the adding machine to the 
next higher denominational position occurs through the 
engagement of the lug 2F4 (FIG. 23) with the tabulating 
side pin 2:5 (FIG. 11) and thereby moving the arm. 253 
(FIG. 11) in a clockwise direction, and moving the fork 
2.53 and the tabulated arm 256 (F.G. 12), in case no fur 
ther figure key it is depressed, a positive entry of the 
multiplicand "A' is obtained since the arm 142 is in an 
inoperative position (the initial position) and hence the 
bar 265 (FiG. 11) cooperates with the operating ever 
274 (-|- lever) for positive feeding. The machine would 
subsequently stop and the counter of the machine would 
indicate a product, in which the multiplier represents the 
number “85.” 
At an ordinary running speed of the machine, the oper 

ator has, however, sufficient time to depress the figure key 
for the digit “6,” i.e. the third figure of the multiplier, 
counted from the right, before the machine is able to 
perform the above mentioned positive feeding operation, 
Under such circumstances, the arm 142 (FG. 17) re 
mains in the negative position and the arm 42 is swung 
downwardly into the position in which its pin 45 is located 
at the fourth tooth gap 47 from below in the comb 50. 
When the driving arm system 100 (FIG. 23) is started, 
owing to the upward displacement of the arm 70 (FIG. 
13) and hence of the stopping arm 92, three teeth 65 on 
the sector 60 move downwardly past the pin wheel 61 
due to the fact that the slide 110 is in an inoperative 
position since during the return movement of the pre 
ceding calculating operation, the driving arm 103 (FIG. 
24) has restored the two arms 116 and 28 (FIG. 19) to 
the initial position and the arm system 26 (FIG. 24) is 
in its initial position. The arm 42 retains the sign bar 
265 for movement of stroke in the negative position so 
that three negative feeding operations are obtained. The 
pin carriage of the adding machine is stepped once again, 
and the multiplication device is ready for introducing the 
1000 digit "2" of the multiplier. However, the arm 
system 126 is in the position shown in FIG. 24 by means 
of the dot and dash lines by reason that, upon the return 
of the registering lever 51 and thus of the arm 263 (FIG. 
11), the arm 152 (FIG. 26) having been adjusted angul 
larly in a counter-clockwise direction and hence by means 
of its rocking lever 148 has thrown back the impulse arm 
i42. By this action, the slide 10 has been moved into 
operative position whereby the sector 66 is moved down 
wardly 2--1 steps by the driving arm system 90. In 
consequence, of the fact that the impulse arm has been 
returned to the initial position, the bar 265 (FIG. 11) 
occupies its positive position whereby three positive feed 
ings are obtained in the adding machine, which is there 
after brought to a stop. Hence, the multiplicand has been 
added five times in the first decade, has been subtracted 
two times in the second decade and three times in the 
third decade and further has been added three times in 
the fourth decade. Consequently, the multiplier may be 
signed 3005-320, which is equal to 2685, i.e. the number 
assumed according to the example, 

3. 
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Upon the depression of the figure key for the digit "0." 
the rod 25 remains non-influenced so that the pin 45 of 
the arm 42 is inserted in the appropriate lowest tooth gap 
46 of the comb 50. The starting arm 70 is moved into the 
starting position and the driving arm system 100 per 
forms its movement of stroke, and an accumulated addi 
tional feeding operation then is obtained in case such an 
operation is required because of the preceding calculating 
operation. If, however, a positive feeding operation has 
taken place in the next preceding decade, there is per 
formed, upon the depression of the key "0,” only tabula 
tion in the adding machine, which is obtained by the 
assistance of the lug 214 disposed on the curved arm 
107, with the lug then passing into engagement with 
the pin 215 on the tabulating slide 246. 
The multiplication key 10 for the digit "9" does not dis 

place the arm 42 and for this reason, the pin 45 remains 
in the zero "0" position and is inserted in the tooth gap 
46 of the comb 50. However, the impulse arm 142 is 
actuated so that one feeding operation with negative sign 
is obtained by the assistance of the slide 110. In this 
situation, the lug 214 does not become operative, since 
the tabulating slide 246 is withdrawn. Thus, a multiplier 
consisting of the number "999" causes in the first decade, 
a single negative feeding of the multiplicand the slide 110 
then being moved into inoperative position so that the 
succeeding two digits only cause tabulation by means of 
the lug 214 whereupon the accumulated positive entry 
takes place in the fourth decade. 
The invention is not to be confined to any strict con 

formity with the showings in the drawings but changes or 
modifications may be made therein so long as such changes 
or modifications mark no material departure from the 
spirit and scope of the appended claims. 
What I claim is: 
1. A calculating machine including means for control 

ling the repeated registration of a multiplcand, means to 
enable the machine to perform multiplication by a 
shortened method, including multiplier keys represent 
ing the cardinal digits from "0" to "9,” a digital value 
indicator and a sign indicator for each of the multiplier 
keys, means operably coupling said indicators to the keys 
for actuation by said keys, registering means angularly 
adjustable from a zero position, a multiplier setting 
mechanism operably connected to and actuated by the 
digital value indicator and operative for introducing the 
multiplier digits consecutively into the registering means, 
a driving system comprising an adjustable driving mem 
ber adapted to be influenced by the sign indicator, means 
operably connecting the driving system to the registering 
means for adjusting said means from the Zero position a 
number of steps corresponding to the registered value 
and an additional step in case the adjustable driving mem 
ber has been influenced by the sign indicator, a tooth 
series operably connected with the registering means, a 
step wheel controlling the entry of the multiplier into 
the machine, means to drive the step wheel, means on the 
step wheel cooperable with said tooth series and stepping 
said registering means back to the Zero position, and 
means to stop the step wheel when it steps the registering 
means back to zero. 

2. A calculating machine according to claim 1, wherein 
the digital value indicator and the sign indicator consist 
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of guide slots formed in a disk which is angularly ad 
justable and connected with the multiplier key. 

3. A calculating machine according to claim 1, wherein 
the multiplier setting mechanism comprises two spring 
connected arms swingably mounted on a common axle, 
one arm of which carries a rod actuated by the digital 
value indicator and the second arm being provided with 
a link carrying a pin arranged to engage the registering 
means after setting of the second arm. 

4. A calculating machine according to claim 1, com 
prising a sign transmitter adjustable into a positive and a 
negative position and governed by the sign indicator 
when taking the negative position is actuated by the driv 
ing system, a spring lever mechanism releasable by said 
transmitter under the action of the driving system and 
arranged to displace the adjustable driving member into 
active position to obtain an additional entry in the adding 
machine. 

5. A calculating machine including means for control 
ling the repeated registration of a multiplicand, means to 
enable the machine to perform multiplication by a 
shortened method, including multiplier keys representing 
the cardinal digits from “0” to "9,' means to start the 
machine, a digital value indicator and a sign indicator for 
each of the multiplier keys means operably coupling said 
indicators to the keys for actuation by said keys, register 
ing means angularly adjustable from a zero position, a 
multiplier setting mechanism operably connected to and 
actuated by the digital value indicator and operative for 
introducing the multiplier digits consecutively into the 
registering means, a driving system comprising an ad 
justable driving member adapted to be influenced by the 
sign indicator, means operably connecting the driving 
system to the registering means for adjusting said means 
from the Zero position a number of steps corresponding 
to the registered value and an additional step in case the 
adjustable driving member has been influenced by the 
sign indicator, a tooth series operably connected with 
the registering means, a step wheel controlling the entry 
of the multiplier into the machine, means to drive the 
step wheel, means on the step wheel cooperable with said 
tooth series and stepping said registering means back to 
the Zero position, and means to stop the step wheel when 
it steps the registering means back to zero. 
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