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C 
INTRODUCTORY 

L;' I t  is an invariable fact ever witnessed in our eoun- 
try that the first steps of one's public life shodd con- 
sist in the mastery of reading, writing and a r i t he t i a  
What is called the three Rs in English conveys a simi- 
lar idea. 1s it not a curious coincidence t o  find a simi- 
lar slogan prevailing in the couiltries, East and West? 

With the progress of civilization and clevelopment 
of human society, wants and desires of mankind have 
become more and more complieated. I n  order to sat- 
isfy their ever-increasing demands-it is quite natiira.1 
ho see our business becoming more complex aceording- 
ly, and the method of calculation has seen also its high- 
er development. I n  Europe and Arnerica no busiiiess 
office can be found where som kind of calcdatirig ma- 
chines are not provided to  assist the work of caleula- 
tion, for with the progress of ~uioderli science many 
new devises have been brought into the field of calcula- 
tion. I n  our country, however, accountants' business 
is mnducted al1 over the country, whetheï in piiblic 
office or in private house, whether in town or in the 
country, on an instrument called the Soroban. It is 
so widely used that no business office in Japan can be 
found where the Soroban is not used. The reason of 
such a generd use of the Soroban ma-y be found in its 
simplicity of method compared with otiier calculators, 
in its being eonvenient in carrying round, and in ik 
inexpensiveness in price. I n  an age like ours in which 
al1 sorts of cornpetition are going on in every field of 
life, the speed and exactness of calculation is more 



iniportanr; man any other requirements of business. I n  
this very point our Soroban calculator exceeds al1 other 
instruments, especially in its rapidity of adding and 
subtracting. 

Now, let us proceed in giving a brief exldanation 
on its specific features one by one. 

- . .  (1) History of the Soroban 
A' - 

It seems that the Soroban has its origin in the 
calculation stick of wood which has been in use in 
China from the primitive age. The two different col- 
ours, red and hlack, mith which the sticks are painted 
al1 over, serve to indicate positive and negative figures 
respectively. Even after the era of Sung when the So- 
roban calculators were invented, those primitive ways 
of calculation by means of wooden sticks have been 
used for their special convenience they give in solving 
the question of equation of higher degrees. But in 
Japan this "Sangi" calculation, as is called this primi- 
tive method, was not used so widely because of its com- 
plexity of working. Later when the Soroban was in- 
trodiiced into oixr country, the new one supersedeil. the 
old method completely. It has since developed into 
such a higlier field of mathematical calculation that in  
the reign of the Emperor Gornidzunowo (1642 A.D.) 
a rnan by the name of Shinsuke Sheki invented the 
science of integral ana differential calculus: a fact 
worthy of notice, for the year saw the birth in the 
West of that great scientist, Sir Issac Newton. 
' 

The exact date of its introduction into Japan is 
rather doubtful. The oldest Soroban ever found in  
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this country is the one found in the town of Yamada, 
which has an inscription of the first year of Bunyei 
(1444 A.D.). The instrument is a wooden case with 

' twenty-five rods in it, two beads above the partition- 
strip. From the letters written on the reverse side 
of the Soroban it is evident that it belongs to the acre 
of Muromachi (about 1390 A.D.). It is quite probable 
that the thing was imported from China about that 

It may seem that the Western people had nothing 
to do with this simple instrument of calculation. How- 
ever, the Historp of Mathematics by Mr. Smith gives 
an account that this instrument was used in Rome and 
in a certain part of Russia four hundred years ago. 
Since the introduction of written calculation from 
India, it seems that this Soroban method of calculation 
has entirely disappeared from these Western coun- 

I n  this country this simpler method of Soroban 
calculation has seen its greatest development, so that 

8 almost al1 ways of calculation can be performed by 
this simple instrument. But in Western countries 
where calculation is made by the inethod of written 
calculation with the aid of mental calculation, it wns 

very hard to handle large numbers and compli- 
cated cases satisfactorily. I n  order to overcome this 
Clifficnlty a more cunning devise has been introduced 
in the form of modern caleulatine; machine. It is true 
that the Western progress of the "Machine" civiliza- 
tion had helped the invention to corne out. I n  the 
points, however, of iCs simplicity of method, O£ its 
widei range of application and of its inexpensiveness 
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of cast, the Western instrument carimi& boast its su- 

1 
'periority over the Soroban. 

(2) Construction of the Soroban 

The picture facing the title-page of this pamphlet 
represents the type of Soroban used among us most 
generally. The framework of Soroban is made of 
hardwood, of beautiful appearance like ebony. A nar- 
row piece of wood which serves as partition-strip is 
thrown lengthwise across the framework, making two 
compartments so that the lower may be made much 
wider than the upper. Through this partition-strip are 
placed as many slender bamboo rods as required, whicli 
serve as carriers of niovable beads of lozenge shape, 
one bead above the strip and five beads below. 'The 
beads o r  counters are usually made of hardwood such 
as boxwood, bastard cedar, camellia o r  holly, which no 
heat and moisture ean warp in any way. On the upper 
d g e  of the strip is pasted a narrow, long strip of 
white celluloid or of bone, on which is placed a dot 
each three rods, indicating the unit of the digits re- 
presented by the beads running thereon. I n  place of 
the dots, the one used in mercantile houses has letters 
imcribed thereon such as "yen" or "sen" of the Japa- 
nese standard of monetary units, in order to  make 
operation easier. 

The instrument made for the use on desk in office 
usiialIy weighs 370 grams or so, as a Soroban of lesser 
weight would move along in the process of computa- 
tion unless it is held fast by your Ieft hand, which is 
however undesirable. 
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thing on the desk taking care to keep the lower beads 
as far away down from the strip; then pushing your 
index-finger between the apper bead on the &st rod to 
the left and the partition-strip, and run the finger alI 
along the strip until it touches the right-hand side of 

-1 the strip corne down to the bottom; then place the' 

the Soroban. Thus keep al1 the beads, up and dom, 
as far away from the strip as possible. 

Suppose you have to set the number 357 on the 
Soroban. Take three beads of a certain rod below the 
strip and move them as close as possible to the strip; 
this indicates 300. Then take the upper bead on the 
next rod to the right and move it down to the strip: 
this indicates 50. Then take the upper bead and two 
lower beads on the next rod to  the right again, and 
move them both to the strip: now you have 357 indi- 
cated on the Soroban. By repeating the same process 
you can easily set on yoiir Soroban any large number 
as you please. 

The kinds of mathematical operation that can be 
made by using the Soroban are usually addition, sub- 
traction, multiplication and division; but it may also 
be used for the operation of evolution and involution. 

In  the operation O£ addition, subtraction, multi- 
plication and division, the mode employed is in prin- 
ciple precisely the same as the written work, the only 
diffeqence lying in this, that here we indicate the digit 
by the position of beads on a rod instead of writing 
d o m  figures. I n  the case of addition and subtraction 
one peculiarity is that operations are performed from * 

left to right instead of from right to left as in the case 
of written work. This is in perfect harmony with the 



.bers are' read off: Suppose you are to add 73. The 
operator"t..the 'call of 70 adds 7 on the tens rod, and 
at the next call of 3' adds 3 on the units. Here the ad- 
vantage of the Soroban is manifest. He has only to 
consider addition and subtraction of digits on the rod 
in question. A digit is added to or subtracted from the 
rod, so to speak, rather than, to or from the digit on 
the rod. A glance shows whether the operation can 
be done on this particuisr rod alone, or the next rod to 
the left is to be called into play. I f  the operation can 
be effected on one rod, it requires no further explana- 
tion. I n  the other case you need only remember the 
complementary digit with which the given number 
makes ten. For example, suppose a digit greater than 
2 is already placed on the rod, to which you want to 
add 7 ;  then remember "7 plus 3 equals ten", and add 
one to the next rod to the left, and take 3 off the rod in 
question: thus you have the required result. Again, 
suppose you have to subtract the digit 4 from the rod, 
on which a digit less than 4 is already placed; then re- 
member, "4 away 6 remains7', and take one bead from 
the next rod to the left, and add 6 to .the rod in ques- 
tion : now you have the desired result. 

Here we have to esplain briefly about the opera- 
tion of multiplication and division. First of all set 
your multiplier or divisor on the Soroban; then a little 
apart on the ri.ght set the multiplicand or dividend. 
The operation of rnultiplicationis done by means of 
the multiplication table as used in the case of writteri 
calculation. ,Take, the. digit on the last rod (to the 
right) of the .mizltiplicand and multiply it by the mul- 



-tiplier by meam of the table, and place the produd 
on the Soroban, so that the lsst units rod of the pro- 
duct may be moved d o m  to the right as m n y  grades 
as the multiplier Iras. Repeat the same prmess 
with the nezd rod of the multipli.cand, and add the 
product to the previous one already on the So~oban. 
Continue the process until all the digits of the multi- 
plicand have been multiplied by the multiplier one by 
one. 

The operation of division is contrary to that of 
multiplication, but it is performed in the same way as 
ordinary written process. Here you have to start with 
the fbst rod to the left of the dividend. Divide the 
digit on the rod in question by the divisor by means of 
mental calculation, and place the quotient on the rod 
one grade to the left of the dividend. ( m e n  the digit 
on the first rod. of the dividelld is small, the quotient 
should be placed on the same rod.) Then multiply 
the quotient by the first digit of the divisor, and take 
the quotient from the dividend. Repeat the sarne pro- 
cess until al1 the digits of the divisor are exhausted. 
This process of operation we geet fiiom ordinary writ- 
teri calculation. There is of course another way of 
operation by the use of a certain Division-Table. Here 
we omit its explanation for the sake of brevity. 

(5) Speed of the Soroban Calculation 

In addition and subtraction qu2eBn-e~ of opera- 
Lion is more important than m any other. Of eonrse 
the speed of operatijon depends u-po~ the cwplexity 0f 
3gures handled, bn4 gene~ally speaki~g 200' sheets of 



(6) Practice of the Soroban Calculation 

II. * .  

I n  our everyday life it is one of the first requisites 1 
for us to master the art of Soroban calculation. I n  
consideration of its practical importance in gcneral 
education of our young people, al1 elementary scliools 
as well as commercial schools place the subject of the 
Soroban among the major studies in the schedule. Be- 1 
eides, there are some schools specially established for 
the teaching of the Soroban calculation. Thus our 
young. people keep on practising the art  constantly 
from their school days. m For the mastery of the art  special stress.should 
be placed on the operation of addition and subtraction, 
for the multiplication is merely a collection of addition, 
while the division is the subtraction combined together. 

To move the beads up and d o m  on the rods, both 
the thumb and index-finger of your right hand should 
be used, the former for moving up and down the beads 
beneath the partition-strip, while the latter for carry- 
ing up  and d o m  the beads above and moving down the 
ones below. This is the usual way of the operators. 
There are some skilled experts who can rnix other wa.ys 
to suit their convenience and thus to develop their spe- 
cial ability. 

As the beads are moved by the touch of finger-tips, 
it has nothing to do with the thickness of fingers. 

In order to help the practice of their employees 
the Direction General of Postal Money Orders and 
Savings Banks provides a special form of slip. Two 
hundred sheets of slips consisting of paper 10 cm. 
square are bound up into a pad at the top left-hand 



!cozner. Bor numbers of one figure and of 6 figures ten 
sheets each are provided in the. pad;' for numbers' of 
two figures and five figures, 40 sheets each; for num- 
,bers of three figures and five figures, 50 sheets each 
)are provided according to'the frequency these numhers 
'a?e supposed to have in ordinary run of counting. The 
humbers given in one pad of slips when surnmed up 
usually make a total of 30,000 yen or so. With this 
pad of slips at the left-hand side of the inst.rument, 
the operator proceeds on counting, rnoving up and 
down the beads with his right hand, at the s m e  .tirne 
turning over the sheet one by one with his left hand. 

At the first stage of theïr practice the speed is 
not so high, for it will take about thirty minutes of 
their time to complete .the calculation. After three 
months of their practice, four or five times each day, the 
same work wil l  be f i s h e d  in eight minutes or so. I n  the 
office of the Direction General of Postal Money Orders 
and Savings Banks all employees are required to make 
practice of the Soroban calculation before their busi- 
ness hours or in their spare moments. And in order 
to encourage their work a kind of merit system has 
been inaugurated. According to the speed ,with whicli 
they can M s h  the prescribed amount of calculation, 
they are divided &to nine grades, the highest grade 
for one who can f i s h  the work in less than four min- 
utes, the lowest for the one who cari do the same amount 
of work in less than eight minutes. .Examinations are 
given from time to time, by which they are to be pro- 
moted in grade. Certificates of high efficiency have 
heen given according to their ability. Of aU employees 
in the main and branch officesaof the Direction General 
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(7) Comparative Merits of the Soroban and 
Other Calculators 

So far we have given a brief explanation about the 
construction of the Soroban and its function together 
with the method of working and ways of practice. We 
are now to  study the comparative merits of the Soro- 
ban and other calculating machines. 

There are many kinds of calculating machines, 
each adapted for different uses. Let us take for the 
piirpose of comparison a kind of calculating machine 
provided with electric motor on which addition and 
subtraetion can easily be operated with a reasonable 
speed like Burrough machine. 

(a) Available Range of Calculation 
On the Soroban six dieerent kinds of operation, 

addition, siibtraction, r~iultiplication, division, evolu- 
tion and involution can be performed with a number 
of unlimited length of figures, no rnatter whatever 
large the numbers may be. Even the operation 
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of permutation and calculation of big numbers 
are available with the use of two Sorobans con- 
nected in a series. This is quite beyond the range of 
other calculating machines. Evolution and involution, 

, and handing of large numbers beyond a certain range 
of unies are impossible with other instruments. 

Another advantage by using the Soroban may be 
fourid in the case of evolution and involution. The 
result obtained by rneans of the Soroban is always an 
aetual number instead of an approximate value reach- 
sd by the use of slide rules. 

(b) Easiness of Operation 
The construction of the Soroban is so simple that 

anybody can work it with scarcely any preparation 
worth nzentioning. Unlike the Western calculating 
machine, this siinple instrument of calculation has no 
mcchanical devise of automatic movement, in spite of 
the fact that even the most complicated calciilation of 
any magnitude is possible with it. The Soroban ope- 
rators, however, are required to make a little mental 
work in  counting the number of beads on each of the 
rsds you have to use according to the nature of opera- 

So far as the movement is concerned, the Western 
machine bas an advantage. over the Soroban, for afteï 
some little time of practice, the machine will do theiib 
own work, .the only thing pou have to do is pushing 
d o m  the indicator buttons, which can be easily done 
while talking with others. I n  this respect, therefore, 
our Soroban cannot claim any superiority. 

(e) Speed of Calculation 
As regards the speed of calculation neitlzer can 



ch~iin any s~iperior i t~ over the other. It is true that 
on khe Soroban twice, as many times of finger move- 
ment mc required as i s  necessary for pushing Clown of 
buttons on the calculating machine.. But the narrow- 
ness of range of the working part of the Soroban t o ~  
get.her with the nimble motion of beads on the. rod 
save the labour of the operator to such an ektent th& 
the Soroban can cornpete wi$h the other fairly men, 
even when the machine is operated by electric motor. 
We have to admit liowever that an unskilIed Soroban 
operator cannot do up the sums as quickly as that of 
the machine of simple construction, for the ]linable 
operation of the beads cornes only as the. result of 
long practice so as to form the habit. The same may 
'ne true with the calculating machine. The highest 
apeed in both cases can only be achieved after the ope- 
rator gets used to the worlr. 

So far as multiplication and division are concern- 
ed, our Soroban is no match of the Western machine, 
which gives the result at an instant with its mechanical 
device, while on the Soroban the digits on each rod 
have to be treated one by one, and the result thus 
obtained have to be combined afterward. 

(d) Noisy Sound 
In  a business office, noise and sound affect the ef- 

ficiency of the worker in no small degree. Proper 
care should be taken to  remove the bad effects as far 
as possible. Unpleasant sound of' grating gears in the I 

machine with frequent intermingling of rrrîgiizg dis- 
, 

turbs the stillness of the room, while on the other hand 
the clicking sound of wooden beads working on the 
smooth bamboo rods will not jar upon the ear; the 
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cation star oii tlie païtitioii strip so as to suit tlie con- 
venience of the operator, siillplification of iiistrruiient 
ljy the introdiiction of a new style Sorobaii which lias 
four beads beneath the strils instead of ordiiiaïy five 
l~cads, and inany other iinprovement of practical na- 
tiwe have received our attention. We are not liowever 
satisfied with the result so far  attaiiied. More siin- 
plificd niethod of operation, finding of a defiiiite stancl- 
ard as to the nuinber of beads and rods so as to insu~e  
liigher efficiency, adoption of a better and quicker 
iiietliod of training experts, or siniplification of office 
business by the introcliiction of ratioiialized office sup- 
plies and fistures: al1 these problenis are laid before 
lis for solution. Not confined to the officia1 circles of 
our Government, this kind of studies aiicl irnl~rovement 
seems to have drawn siich an eager attention of geiîeral 
public that iilariy new devises have been sent into oui 
patent office for approval. Encouragecl by the resiilt 
t11ixs far  attainecl Ive aïe treading tlie path of progress 
to the goal of l~crfectioii. 




