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HE ORIGINAL-ODHNER CALCULATING

MACHINE has three registers: The Setting

Board (1), the Multiplier or Proof-register (K)
and the. Product- or Result-register (R). These
registers correspond to the two factors and the result
in every multiplication and division.

Any amount, which is set on the setting board, will
be added. into. the Result-tegister each time the
crank is rotated in the positive (clockwise) direction
marked with an arrow pointing on -+ Mult Add,
provided that the carriage (C), which contains the
Proof- and Result-register, is placed in its extreme
left-hand position. If the carriage is moved one,
two or more steps to the right the amount is added
10 times, 100 times and so on.

The Proof-register indicates how many revolutions
the crank has made.

If thus an amount is set on the Setting Board,
which is accomplished by bringing down the setting

levers in the various slots, so that they correspond
with the respective figures of the” amount on the
figure plate, and the crank is turned a certain number
of times, the Result-register always shows the product
of the amount set and the amount appearing in
the Proof-register. Vice versa the Proof-register
shows the quotient between the amount, which
appears in Result-register and the amount set on the
Setting Board.

The above description is the basis for all calcula-
tions and should always be borne in mind. Place
the machine in front of you at the right-hand side.

- The position of the machine should then be such, that
_the right-hand end of it is nearer you than the left-

hand end. When your hand is placed on the crank the
lower part of your arm should have approximately
the same direction as the main shaft of the machine.

To set an amount on the Setting-Board place your
right hand in the way shown in illustration 1 (page 3
of the cover) and bring the respective setting lever
down in the slot to the desired figure. Only the tip of
the index finger should be used. The setting levers
are numbered from 1 to 10 counted from the right.
When in these directions for the use we explain as
follows : *“ Set 185 (8-—-1)", the figures within the
parenthesis indicate the numbers, with which the
proper levers to be used are marked. In this particular
case the lever Nr. 8 should be put on figure 1, the
lever Nr. 2 on figure 8 and the lever Nr. 1 on figure 5.

Cont. on 3rd page of this cover,
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Addition.

1. Ascertain that all registers are zeroised and set on the setting board the first amount to be added.
By means of a positive turn of the crank (in the direction of the plus arrow) this amount is transferred
to the result-register.

3. Zeroise the setting levers ; set the second amount and transfer it to the result-register by means of
one turn of the crank.

4. Proceed in the same way with all other amounts of the addition.

The amount which then appears in the result-register is the total of the addition. On machines ‘with
ten’s transmission in the proof-register, this will show the number of additions made or rather the
numbper of factors of the completed addition.

On machines without ten’s transmission the number of the factors of the addition can be checked
by means of setting the tenth lever on 1, which is left on the setting dial during the whole operation.
The result-register will then in its left-hand part and separately from the total show the number of
said factors.

The following must*be carefully noted :

Do not zeroise the result-register during the operation.
Do not move the carriage.
Set the amounts so that same lever always is used for the unit figures.

Example : 75384 - 6278 L 9507 — ¢
1. Zeroise all dials.

2. Set 75384 (5—1).

3. Make one positive turn of the crank and zeroise the levers.

4. Set 6278 (4—1).

5

6

7

Make one positive turn of the crank and zeroise the levers. Setting

Set 9507 (4—1). board

Make one positive turn of the crank.

Read the result 91169 in the result-register. Proot- Result-
The order in which the amounts are added is without importance. register register
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Subtraction.

1. Set the minuend on the levers, transfer it to the result-register and zeroise the levers.
Set the amount, which should be subtracted, and make a negative turn of the crank (in the direction
of the minus arrow).
The result-register will show the result.

Serial additions to the same amount.

1. Enter the number which appears in all the additions into the result-register.

2. Set the amounts to be added, one after one. Make for each of them first one positive turn of the
crank and read the result. Make then one negative turn so that the original amount reappears and
the machine is ready for the next addition.

Example : 54868 - 2752 = 57120 54368 - 4484 = 58852
54368 |- 34075 = 88443 54868 - 1737 = 56105
54368 + 18349 = 72717

Serial subtractions from the same amount.

The minuend is entered into the result-register. The amounts to be subtracted are set one after one
on the levers. For each of them make first one negative turn, read the result, and make then one positive
turn. :

Example : 6235 — 855 = 5380 6235 — 391 = 5844 Setti
6285 — 627 = 5608 6235 — 248 = 5987 ]:ttlr(lig

6235 — 425 = 5810 oar
Proof- Result-
register register
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Arithmetical complements.

The arithmetical complement of an amount is the dlfference between the unit of the next higher
order and the amount in question.
For instance the arithmetical complement of 36 is
100 — 36 = 64 and
of 0’15 — =0 — 085
55 20:001 = 1 — 0:001 = 0:999
., 2578 = 10000 — 2578 = 7422
You obtain the arithmetical complement of an amount, if you, starting from the left, subtraet each
figure from 9, except the last one to the right, which you subtract from 10.
The amount itself plus the arithmetical complement will make 1, provided the number is a fraction.
Otherwise the sum will be 10,000 or 1000, etc. according to the size of the amount.
The arithmetical complement is used by per cent calculations on the machine. By multiplication
and division by per cent figures it frequently occurs that the complement of the percentage is very useful.

This complement of the percentage is the amount which added to the percentage itself makes 1.
For instance the complement

of 125 .9, is 075
Loyl ,» 0:90
B ., 0°95
. 159 ,, 0°985
. 0259 ., 0°9975

For certain calculations on the machine the arithmetical complement must be developed to correspond

to the machine. This developed idea will be called the mechanical complement of the amount and is
defined as follows :

The mechanical complement of an amount is the difference between the unit, which corresponds to

the extreme capacity of the machine (for a 13-figure machine 10 000 000 000 000) and the amount itself.
The mechanical complement by a 18-figure capacity machine O

of 36 is 9999999999964 Setting
., 015 ., 9999999999985 board
T s s
” 3 DI register | register




You find the mechanical complement by subtracting all the figures of the amount in question from
9 except the one to the extreme right, which is subtracted from 10 ; afterwards a suitable number of
nines are placed before the number obtained.
When setting the mechanical complement of 865 on the 10 levers set 9999999635.
By means of the mechanical complement an addition can be substituted for a subtraction as follows :
Enter the minuend into the result-register in the usual way. Add the mechanical complement of the
amount which should be subtracted.

To subtract a certain amount from several
different amounts.

The mechanical complement of the amount, which should be subtracted, is entered into the result-
register. Set the amounts, from which it should be subtracted ; for each of them make first one positive
turn, read the result and then one negative turn.

The easiest way to enter the mechanical complement in the result-register is to set the amount itself
and to make one negative turn of the crank.

3a
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If you have to multiply an amount set on the levers by e.g. 152, you make two positive turns of the
crank, when the carriage is in its initial (first) position, that is when the arrow points on 1. You move
the carriage one step to the right and make 5 positive turns of the crank. Through this procedure the
number is multiplied by 50 and the product is added to the first product, which is already in the machine.
After having moved the carriage further one step to the right at last one turn of the crank is made. The
number is then multiplied by 100 and the product is added to the previous products. The total appearing
in the result-register is consequently the desired product.

Ezample : 89026 x 17012 = ?

1. Set on the levers 89026 (5—1).

2. Make 2 (1) positive turns of the crank in the first position of the carriage.

3. Move the carriage one step to the right.

4. Make 1 (2) turn, and then further 7 (4) and 1 (5) turns, i.e. the different numbers of revolutions are
made in the second, fourth and fifth position of the carriage.

Now the proof-register shows in white figures 17012, which means that the amount set is multiplied
by 17012. The result-register shows the result 1514510812.

Note—The two amounts to be multiplied can be substituted for each other, and consequently the
result will be the same, if you set 17012 on the levers and multiply by 89026. In the latter case, however,
it would have been necessary to make 25 turns of the crank, whereas in the former way as described above
only 11 turns are needed. You should always set on the levers the amount for which the total value of the
figures is the highest.

Multiplication.

Lizamples : 122 x 133 = 16226
401 X 3852 = 141152
333 x 333 = 110889
1005 x 51 = 51255
486786 X 548 — 264324798 [ e
687684 X 3845 = 237250980 Setting
55555 X 55555  — 3086358025 board
84945 X 8245 = 275646525 Prook. e
4050607 X 1130002 = 4577194011214 | |ooigier i
3903 X 1500801 = 5857626303

4
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Division (Subtractive).

Enter the dividend in the Result-register at the extreme left-hand side of it. Move
the carriage to the extreme right position. Zeroise the Proof-register and the setting
levers. Set the divisor on the levers on the top of the dividend starting from the left,
but be sure that the part of the dividend, which is underneath the divisor, is a larger
amount than the divisor. Otherwise set the divisor one step more to the right.

Now the divisor shall be subtracted as many times as possible from the dividend.
The number of subtractions made is registered in the Proof-register.

After the subtraction is made as many times as the divisor is contained in the
corresponding part of the dividend, the carriage is spaced one step to the left. Now
the same operation is repeated and so on until the entire dividend is consumed.

If during this procedure too many subtractions are made, the bell will ring. This
indicates that a positive turn has to be made in order to correct the subtraction, which
was made too much. If more than one turn in excess has been made just as many turns
in the reverse direction must be completed. The bell again sounds when the figures
are correct. :

The Proof-register shows the quotient.

Example : 85607 +~ 439 = ?
1. Carriage in extreme right position.
2. Set 85607 (6—2) and transfer it by means of one positive turn

into the Result-register. It will appear in dials 18—9. S}fttifag
oar

Proot- Result-
register register




Zeroise Proof-register and levers. Be sure to clear out the “ 1 ” which appears in the
Proof-register, because if not, the quotient result will be wrong.

Set 439 (6—4). Fix the decimal point in all registers.

Now the division begins. Make 2 (8) negative turns. The bell rings, which shows
that one negative turn was made in excess. Make therefore one positive turn, the
sound of the bell indicates now that the figures are correct.

Move the carriage one step to the left. Make 10 (7) negative turns ; as the bell rings
make one positive.

Move the carriage one step at a time to the left and then make 5 (6), 4 (3), 5 (2)
and 5 (1) negative turns. In each position one more turn would make the bell ring.

The remainder in the Result-register, 0.00255, is so small that it can be neglected.

The quotient is 195.00455 and appears in the Proof-register.

5a
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3.

4.
5.
6

~Division (Positive).

The positive division is made by setfing divisor on:the levers and then adding it until the dividend
appears in the Result-register.

This method is better described in the following example :
900 = 875 =7

Set 875 (3—1).

Carriage in extreme right position.

Make 2 (8) positive turns, the Result-register shows 750. After one turn more the dials would
show 1125, which is more than the dividend, which is 900. Content yourself therefore with the

two turns in this position and space the carriage one step to the left.

4 (7) turns will bring the amount in the Result-register exactly up to the desired 900.

Fix the decimal points (page 10).
Read the result in the Proof-register, 2.4 in white figures.

When using a machine with ten’s transmission in the Proof-register it is not necessary to let the
respective figures in the Result-register remain lower than the value of the dividend in each position
of the carriage, but it is to advantage to make a positive turn in excess, when by negative turns in the
following position the result is arrived at with less turns than should be necessary by only positive

turns, i.e., positive and negative turns should alternate in order to save turns.

This method cannot be recommended when the dividend contains a large

number of figures, which are hard to remember.

Because the dividend is not set and entered into the Result-register, it is,

however, very timesaving, when — as  in the example above — the dividend
contains only one or two figures except zeros.

It is also very useful in combined calculations.

Setting

board
Proof- Result-
register register




Sis

o

e e iy
IR ;!:33:

ey




ORIGlNAI:ODHNER

Division.
(With arithmetical complement in the Result-register).

This method, which is of importance only in a few combined calculations, differs
from the negative method in the following way : The dividend is entered into the
Result-register by means of a negative turn of the crank, so that the mechanical
complement (Page 3) appears. After the divisor is set on the levers, the figures in the
Result-register are evened out to zero by means of positive turns. The Proof-register
shows the quotient in white figures.

Example : 85607 ~ 439 = ?
Carriage in extreme right position.
Set the dividend 85607 (6—2).
Enter the dividend into the Result-register by means of a negative turn of the
crank.
Zeroise levers and Proof-register.
Set the divisor 439 (6—4).
Make positive turns — observing the bell, which warns for turns in excess, and
moving the carriage step by step to the left — until the figures in the Result-
register are as close to zero as possible. Make consequently 1 (8), 9 (7), 5 (6),
4 (3), 5 (2) and 5 (1) positive turns.
7. Read the result 195.00455.

On machines with ten’s transmission in the Proof-register

g

e

positive and negative turns can be made alternately whenever Setting
thereby turns are saved. board

Proof- Result-
register register




Division.
(With arithmetical complement on the levers).

This method is advantageous only if the dividend as a result of a previous

operation already appears in the right part of the Result-register.

v

Ezample : 256800 : 37 = ?

We suppose that 256800 appears in dials 6—1 of the Result-register.

Carriage in position 4. !

Set the arithmetical complement of the divisor, 999963 (6—1).

Make 6 (4) positive turns, i.e. until the dividend has been reduced so much, that
its two first figures are less than the divisor.

Note.—The addition of the mechanical complement is equivalent to the subtraction
of the amount itself (Page 3).

Move the carriage and make further 9 (3), 4 (2) and 0 (1) positive turns.

The result 6940 appears as well in the left part of the Result-register as in the Proof-
register.

This method can be applied with advantage only by certain combined calculations
(Page 15).

TA
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To find the geometrical complement.

The geometrical complement of an amount is the number, which, multiplied with
the amount itself, gives 1 as result. It is found by dividing 1 with the amount in
question. This can be done by either of the methods for division.

Because the dividend is exactly 1, a simplification can, however, be made. One
imagines that the dividend 1 is entered into the (non-existing) 14th dial of the Result-
register. One consequently saves the trouble of entering the dividend into the Result-
register and can use the bell also by positive division. '

Example : 'Which is the geometrical complement of 235 ?

1. Set 235 (6—4).

2. Make, while observing the bell, 4 (8) 2 (7) 5 (6) 5 (5) 3 (4) 1 (8) 9 (2) and 1 (1) either
positive or negative turns.

3. The result 0.0042553191 appears in the Proof-register.

Examples : Find the geometrical complements of the following amounts :

T 4) 655 7) 240
2) 29 5) 747 8) 78
3) 235 6) 998 9) 182
Results : ' poeiais
1) 0.14285714  2) 0.034482758  3) 0.0042553191 R
4) 0.0015267176 5) 0.0013386881 6) 0.0010020040
7) 0.0041666667 8) 0.012820513  9) 0.0075757576 Proof- | Result-
For the figures within the brackets, see the explanations in the general directions on the cover. register register
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On machines without ten’s transmission in the Proof-register this will after the
operation is completed show 103, but the 3 is red, which means that it shall be deducted
from 100, and the multiplier shall be read as 1003 — 97.

On machines with ten’s transmlssmn however, the multiplier is shown in white
figures as 97.

Examples : 1) 99 x99 = 99 x (100— 1) = ?
2) 999 x 999 = 999 x (1000— 1) = ? e
3) 88 x 88 = 88 x  (100— 12) = ? i
4) e 77T x  (1000—228) = ?
Proof- Result-
register register





































































































































































































































































































































































































































