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™l BALAMCIVG OF ADVLITTAGED
1. The mochanization of soric of the nrocedurcs invelved in Porsonnel

Administration work can le~d to ceonomics ~nd improvements in cffective-
ness sinilar to those obt~inced in other ~rchs of adninistration. But
here ~g clgewhere it nust not be blindly rsoumed th-t mechonizntion is

o panacen for ~ll ills or that the imnoediately ~anporont advantoges of
uging o~ mochine are thoe only T~etors to boe considercd.

2a The anpronch of the linnascr towmrds nechanization should boe ~s
objective ns in the consideration of ony other monngeri~l nroblem. Corc
should be t-len to ~wvoid cucstions of nrestige cnbering the rcckenings
althouch mochine carry ~n aurn of officicncy in themsclves, a high

degree of mechonizatinn in ~n crg-nigntion ig not nceessnrily n reflce-
tion of n high dcgres of overnll cificicney or indced of the cfficicncy
of the mannger. The ~wvernze aanager may not be very well couinned to
Judge the relative werits of mechanieal and manunl ncethods, or of
different nachines anvnilable for similar purpescs; and he noay well rush
too crsily into tronting o sympitom of mnalaise by ~ cuicek desc of
mcechanization when vhat nay be renlly nccded is o major sursery on
organization nnd nroccdurca. Evoery vroposal to mechanizce ought there-
fore to e cxamined con its merits =nd ~n unbinsced asscssment nsde ~s to
whether o mochnnized systeom is nceded ~t ~11 ~nd then ng to the nost
suitnable couipnent avnilable for the job. In short neochaniz~tion should
only be introduced where it hns clonr advantages vhich connot be obtnined
by other meons.

3. The nszessment rocuired to dcetormine the hrl-once of ~dvaninge cnlls
for quitc o high degree of cxpertise, and it is hoeyond thoe sconc of this
papcr to attenpt to cover ~11 the s%ills rocuired. Thoere ~re novertho-
less o number of brond considerntions of ihich ~ m~noger should he awmre,
and these nre intreduced belou ~nd thon oxpnnded in Part I ~nd 11T of
thisg paper.

/- Lot us first consider the bronder ~dvantages ~nd dis~dvontages of
nechonization which noed to he conparced in arviving ~2t o brlanced asscas—
nent. They mny be ligted s follows:

Advontancs

(1) Groater snced with incrensed outnut and less offort ~ad
drudgory;

(2) Greater ncouracy;
(3) Improved managenent informotion;
(2) Better supcrvision ~wi control over the work and procedurcs;

(5) Improved lcgibility of rccords.
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Digadvantages

(1) Loss of flexibility for dealing with sudden changes;

(2) Rigidity of organization by centralization of mechanital mervices
adherence to tight time scheduless

(3) Specialization calling for gkilled specialist staff;

(4) Special requirements for machine installations e.g., accommoda-
tion, power, floor loading, ventilation, acoustical treatment,
gtorage of congumables etc.;

(5) Problems of maintenance and breakdowns, e.g. maintenance time,
lost time, arrears, location of repair agents, effects of
climate etc.;

(6) Staff resistance to "radical" new methods.

5. In weighing the balance of advantage, the relative improvements and
difficulties listed above must also be considered against the background
of cost, which may indeed be the most important factor. The ultimate
cage in justifying mechanization is, with few exceptions, hagsed on savings
expressed in monetary terms and arising in the main from savings in staff
and salaries. It is imporiant, therefore, that in costing a proposed
mechanized system its costs should be compared with the costs of the most
efficient manual system that can be devised; the latter is not necessarily
the one already in existence. Some of the factors to be taken into
account in meking this comparative costing are discussed in Part I1I. In
Part 1I, which follows, the field of machine application is first described.
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PART II
THE PIELD OF MACHINE APPLICATION

A. General

6. It is of assistance in thinking about mechanization to consgider
the seven basic clerical operations for which there are mackine equiva-
lents. They are as follows:

Operation Machines
(1) Communicating (a) Preparation: Dictators, transcribers,
teleprinters;
(b) Handling: Letter openers, collators,

folders, insgerters, sealers,
and document lifts.

(2} Writing (a) Variable: Typewriterss
(b) sStatic: Addressers;
(c) Mixed: Printers (franking, number—

ing, cheque writers) and
automatic typewriters.

(3) sSorting Punched cards and computers.¥

(4) Copying Dgplicatigg offset litho, dyeline, xerographic,
microcopying.

(5) Checking Punched cards and computers.*

(6) Calculating (a) Printed results — add-listers, keyboard

calculators, accounting;

(b) Visible dials — plus adders, lever
calculators.

(7) Filing Punched cards and computers,* micro-
copying.

* Note: DPunched cards and computers can of course also perform
the other operations.

Appendix I to this paper shows all the above in greater detail
in chart form and illustrates the interplay of the machines in mechanical
office systems.
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Ta It is perhaps useful at this point to draw some distinction between

machine "aids" and machine "gygtems". Aids may be described as those

machines which asgist certain aspecis of clerical work, or certain .
members of the stafl, withou* aff'ecting ths work flow or the organization.
Examples are calculators, diciating wachines, copying machines, type-

writers. 4 maohlne gystem, cn the othcr haznd, is one in which the work *
flow and organization ave geared o znable +tha mzchines and their opera-

“tors to work at opiinun ratez. Hyanpies are accounting machine systems,
addressing/issuing systems, punched card and computer installations.

While it may be easicr to initroduce 2 rachine aid because of its smaller
disturbance factor in ths work zg a :bcLe, Justification for its intro-

duction in terme of monetary suvin et 3411l be sought. 014 fashioned

aide like carbon papsr trd readv e lonors are much cheaper than copying
machines and calculating machines 2xd mav 21121 be the right angwer in
certain applications. Ceznsideraticn of all the nossible methods avail-

able, manual and mechunicel, should &l -

8. The term ‘mechanical nroccssing’ can conveniently be extended in

interpretation to cover 4hooo special itsuws of equipment which while

not perhaps mechins: in themcelves are useful modein aids in facilita-

ting some clario: reitalariy in the Fields of records and
a7 S

their sorting, filing 1 n rregregsing operations. It
ig in this fle]d tiat va maws 4se of nodern devices such as flap sorters;
filing equipment of 2ll worseg vigi~odoed index cards, roita indexes and
other irdexing sysiemsz; itun cavds and fentore cards and the use of
symbols and colours for the selection and ratrieval of information; peg
boards and wall ~havia for the igplay of information and progresging

of operationg.

B.  Machine applicaticag

negnnel administration

9. All the szven maic clerical owerationg ave obviously used, in
varying degrecs, in porsonnsl adminigsteation wor K, so the general
consideraticng for mechanisation in the preceding paragraphs will apply.
It is. perhavs mora conveniznt, howover, to think of personnel adminigtra-—
tion in terws of thres funciicas for machine DUTPORE. 12

(1) Record naintenance (2) atafi - appoiniments, absences,
eer; complenents, promotions

(b} servises — accommoda ation, furniture,
cquipmeat, stationery, eto.

(2) Accounting Istinmatoes, budget, pay, travel,
:_;ubSlE JE‘J’JUG, I‘emOVals, S‘tOI‘eS, etCI

(3) staff training
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10, The records maintained in personnel work are extensive and are
listed in greater detail in the paper dealing with personnel files and
forms. It is in this function that there may well be scope for index~
ing systems, retrieval gystems {e.g., feature cards) filin systems,
sorting systems and progressing systems (e.g., wall charts). It is
here too that the gize and complexity of the statistics and returns
needed in large departments may begin to give jugtification for the
introduction of punched card ingtallations, or even, in conjunction with
other requirements, for a computer.

1l. It is perhaps in the accounting function that most organizations

are already mechanized to a large extent. It ie here that we see the
progression, again according to size and complexity,; from semi-mechaniged
peg board "three in one" payroll systems to calculating machines and
accounting machines, including electronic machines of both types, and
then through t¢ punched card installaticns and computers for the largest
and most complex applications.

12. The separation out of the gtaff training funciion may cause some
surprige, but it is here that the use of some special mechanical and
visual aids can be of value. They include such things as projectors

for slides, films, translucencies; tape recorders; and programmed learn—
ing devices. Staff training courses algo depend very much upon the
efficienc] of the office copying systems for the production of briefs,
charts and handouts,.

13. It is beyond the scope of this paper to go into technical descriptions
of all the various types of machines available for personnel administra-
tion work. Appendices II and III, however, contain some information
concerning calculating and accounting machines and feature card retrieval
systems which may be of interest and value.
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PART 111
CONTROL AND COSTING

A. Control

14. The importance of centralized control and of building up a body of
expertisme in mechanization considerations should be apparent from the
preceding paragraphs. 1t is cugtomary for control to be centralized

in the establishments department, where it is usually delegated to a
machines specialist who should preferably be trained in +the techniques
of management services and C & M,

15. This organlzatlonal device has four main advantages:

(1) It ensures that all proposals for mechanization throughout
an organization receive expert and unbiased consideration
before decisiong

(2) It ensures that the ordinary clerical operations for which
mechanization are proposed are examined by O & M technigues
s0 that necessary improvements (with or without mechanization)
can be made;

(3) It ensures that the necessary specialist experti®e in machines,
in dealing with manufacturers or their agents, in organiszing
purchase, installation, maintenance and repairs of machines
can be built up and held centrally for the beneflt of the
whole organizations

(4) It enables adequate central control to be exercized over
expenditure and costs, and in the pooling of machine resources
to the best advantage of the whole organization.

16, The machines specialist, even if not O & M trained, should be able

to make a challenging approach to the problems of work simplification
either with or without mechanization. Some of the congiderations to

be applied in the simpler field of machine and equipment "aids" are
contained in Appendix IV. In the more complex fields of machine "systems"
involving accounting machines, punched cards and computers it would be
unwise, however, to embark upon such a system without a full scale
feasibility study by an. O & M expert; in this field of high capital

costs great care needs t0 be taken to ensure that all the consequences

of reorganization are fully appreciated and costed. These consequences
arige from the need to centralize work, to integrate processes, to
consider ghift working, to engage and train staff, to write-off existing
equipment, to obtain accommodation and plan lay~out, to arrange stationery
requirements, to plan organize control and co-ordinate the new system,

and go on. These are major managerial guestions in addition to the
refined costing techniques to be applied.
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17. The decision to mechanize can be affected at all stages of the
consideration by a knowledge of what machines are available for different
applications, and, where there arc competitive machines for the same
process, which is the best machine for the particular application. A4
starting knowledge of machinc applications can be built up by the machines
specialigt from a wide bibliography, training courses, and papers such as
this. Decigion as to the tast muchine among competitors, however, nearly
always demands some local marke’ rcgearch with manufacturers or their
agents direct. In consideving tho velative merius of the machines that
are loecally available or obtainable, the following factors are the most
important:

(1) Prices

(2) Simplicity and ease of opcration;

(3) Relative machine speeds;

(4) Durability and fresdom from breakdownj;

(5) Availability of local maintenance, spares and repair
facilitiee:

(6) Cost of operators snd consumadles (e.g. stationery).

18. There are a number of other useful factors which derive from
central control, as follows:

(1) Standardization of machines

*

This gives easicr nal..buidiiwe; o spreading of peak loadings
simpler staff training; =nd stondardization of congumables.
But the benefits cof developmaunts in other types of machine may
be lost if taken too far.

(2) Pooling of maghinss

This givec groater machine utilizationy easier cover for
abgences or bhreskdong; greaier variety for operator interest;
better use of cupervipion and skills; possible savings in
accommnodation and egquiproat; possible justification (vecause
of volume) for mocre gophisticated machines. But work has to
be sent to and from the ool and local control over it is
legsened.

(3) Location, accommodation and layout

These all neeé careful plenning in order to give the best
service; minimum transport of rehandling; proper work flow
through the process and good staff working conditions.
Factors involved are fleor loading; electrical facilities;
ventilation; noises reduction; storage of consumables; fire
Precawiiasy —wiowis wnd artifical lightings functional
furniture; adequave cubinets and storage racking.
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(4) staffing and training

Recruitment and training of operators and supervisors;
training manualss training of other staff in use of "aids"
e.g., dictating machines; utilization of operators, control
of performance.

(5) Other planning

What needs to be done in advance e.g.; forms design; is
parallel working necessary during the changeover period?;
will standby systems be necessary? etc.

(6) Prevention of abuse

Unauthorized private use of machines e.g., copying; un-
necessary copying; copying by uneconomic machine processes
where there are alternatives; control of use of consumables;
care of machines; control of planned maintenance, eic.

B. Costing

19. There may be some exceptional instances in which it may not be
necessary to justify mechanization on economic grounds. wxamples are
processes which cannot be performed manually e.g., photography, or
instances in which staff of the right calibre and £kills to do a job
manually cannot be found and it becomes necessary tc mechanigze in order
to achieve an objective. Normally, however, any proposal to mechanize
should be justifigd by distinct monetary savings, not merely marginal,
over the most efficient clerical gystem that mechanization would replace.
4 corollary from thig is that one would expect the more expensive machines
to be in use most of the day if they are to justify themselves; on the
other hand smaller and cheaper machines may sometimesg produce overall
savings even if they are used only periodically.

20. To enable the monetary savings inherent in mechanization to be
demonsitrated, the costing tc be carried out needs to be extensive and
thorough. Both capital costs -~ amortized over a period of years -
and ammual running coste need to be carefully calculated, and applied
to both the mechanivzed proposals and the equivalent clerical procedures.
The following cogting factors will all be involved:

(1) Capital cost (or rental):

(2) Interest on capital;

(3) Depreciation/amortizations

(4) Staff costs - salaries, training etc.;

(5) Accommodation costs - including all the special requirementss
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(6) liaintenance costs (including operator time)s
(7) Contingencies — for breakdowns and alternative arrangements;

(8) Consumable costs - these may be special proprietary and
costlys

(9) Parallel working during changeover period;

(10) The cost of investigating, planning and installing a new
gystem,

2l. When one considers that it may be necessary to do this comparative
costing for not just one machine system but for a number of competitive
but alternative proprietary systems, it will be realized that the cogt~
ing can become highly complex. Variables arising from different machine
speeds, outputs and functions, and different operator costs will all
need to be considered. In some cases also it will be necegsary to cost
out the alternative advantages of hiring and outright purchase; here

a number of judgment factors will be brought to bear, such as the
possible rate of machine obsolescence according to the rate of new
developments in a particular field, or the degree of after sales service

available, or the prospective life of the rarticular piece of administra-
tion etc.

22. The very largest schemegs —~ accounting machine systems, punched card
installations and computers ~ usually require the application of dig~
counted cash flow techniques to the costings in view of the large
capital costs involved. It ig considered beyond the scope of this paper
to expand on this technique, because the feasibility studies for the
installation of these large and costly systems are best handled by 0 & M
specialists who will themselves be well versed in d.c.f. methods.
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APPTTDIX I1
NOTE ON ADDING, KEYBCARD ACCOUNTING AND CALCULATING MACHINES

Introduction

This note gives a broad description of adding, adding-listing,
keyboard accounting machines and calculators. There are probably few
departments of governwent today where adding, keyboard accounting or
calculating machines are not used at all; in a number of places they
are used extensively. The application of these machines ig often
thought to be confined to the arithmetic and accounting processes in
the office; this may be so for keyboard accounting machines but it is
not so for adding machines and caleculators. Calculating machines are
used by scientific, professional and technical people as aids to their
calculations in precisely the same way as clerks in offices use them
for working out routine calculations. Whatever the nature of the work
the same techniques of operation.are used.

Calculating machines (using the word ‘'caloulating' in its broadest
gense) merely perform mechanicaily the four bamic processes of arithmetic,
viz.: addition, subtraction, multiplication and division. There is a
wide range of machines, some capable of performing only one or more of -
these processes whilst others are equipped to carry out not only these
processes but other operations as well.

Although there are certain techniques to be learned about the
operation of calculating machines, the machines themselves will do nothing
that cannot be done using pencil, paper and mental effort. Part of the
advantage of using calculating machines lies in the reduction of drudgery,
thereby raising the cutput of thc operator, improving the accuracy of
the work and facilitating the production of legible printed records. On
the other hand there may be some disadvantages in using machines for
carrying out calculations. Mechanization of the work may be costly; it
may require the employment of specially trained staff and may impose a
certain rigidity on the organization.

General

A wide variety of types and makes of machine is available, ranging
from simple manual to fully automatic electrically operated machines.
This paper does not deal with all these machines in detail but describes
the salient features which distinguish one group of machines from another.

There is, however, one feature common to all caleculating machines,
viz., the computing mschanism. Thig is a device for the accumulation
of rimbers, commonly known as a register. A register may add or subtract
numbers, although in the smaller machines subtraction is not always a
straightforward operation and is only achieved by the process of
complementary addition.
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The cheice of machine depends on the kind of work being carried
cut, i.e., whether the work involves addition and/or subtraction only,
or whether multiplication and division processes are also involved:
the need for printed records: +the size of the numbers being handled.
Other factors to be taken into account include the extent of machine
usage (an electric machine might be chosen in preference to a manually
operated one, s0 as to reduce fatigue) and the need for some degree of
portability of the machines between the users.

Adding machines

There are two types of adding machiness:

(1) Those which show the total of the figures in a visible
register tut do not produce a printed record (non-ligting),and

(2) Those which produce a printed record.

Non-listing adding machinesg

‘These machines are the simplest calculating machines and are usged
extensively where the arithmetical processes congist mainly of addition.
These machines provide a rapid means of obtaining the required result
and they have the advantage that models working in any system of units
are available. Basically a non-listing adding machine consists of one
register for storing the numbers entered into the machine.

The keyboard consists of rows of keys numbered 1-5. This shortened
keyboard is used because it is found in practice that for addition only
it is easier for a trained operator to depress two keys successively
in the 1-5 range than to use the whole 1-9 range. To enter figures
greater than 5 the operator uses two keys successively. The machines
are known as "key-driven', i.e., when the selected keys are depressed,
the figures are entered directly into the register on the automatic
upward stroke of the keys.

Adding-~-listing machines
Two types of keyboard are available:

(1) The full kayboard consisting of rows of keys numbered 1-9
for each column of figures within the regimter capacity of the
machines -

(i1) The 10 or 12 keyboard (also known as the simplified keyboard);
this consists of 10 keys numbered 0-9 for working in decimal,
or 12 keys, il.e., two extra keys for 10d. and 1ld. for work-—
ing in sterling.
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With both types of addingz~listing machine. the figures are first
set up on the keyboard but are not printed or recorded in the register
until the handle or nmotor bar is operated; these machines are known as
"kgy—gset". Irrors made in setting up the keys can be corrected before
the handle or motor bar is actuated, i.e., before the amount is printed
or recorded in the register.

Adding-iisting machines are fitted with additional keys enabling
subtraction to be carried out and for the figures set up on the key-
board to be held for 25 many itimes as they are required without re-
entering them into the keyboard sach time the calculation ig carried
out. Other features include special keys for recording the date,
reference c. code numbers and for taking sub-totals etc.

Mogt of thesge machines also have what is known as a credit balance
feature. This enables a true balance to be obtained if the amount for
subtraction iz greater than the amount from which it is to be subtracted.
(On machines not fitted with this feature the complemeni of the figures
is shown, i.c., the difference between the correct answer and the total-
ling capacity of the rachine).

Although goms of thece machines have only one register there are
adding-listing machines which have two registers (known as duplex
machines) for the accumulation of individual figures in groups which
may be entered in either or both registers; totals may be obtained from
each separately.

Adding-listing machines alec possess ore other very useful feature:
as the figures are enterad into the machine they are also printed on a
Toll of paper (usually referred to as a 'tally roll') attached to the
machine by a {ixed narrcw carriuge. Iu {ilis way a list of the figures
contributing t¢ the toszl appears in printed form. Similarly by press—
ing a ®Wotals key' thc result or total is also printed on the paper.
Some models of adding~listing machines may be fitted with & shuttle or
a wide ¢ abls cavriagze for iabulating information.

Keyboard acoousting machines

In additicn %o the kevbozrd from which their name is derived, all
keyboard accounting machines have computing and printing mechanisms, i.e.,
the registers. A rogister may add or subtract amounts entered into the
machines for accounting coperations the machine is fitted with one or
more registers which add and subtract horizontally to produce a balance.
These special registers are known as ‘cross-footing registers! or 'cross—
footers'. The registers used for vertical addition or subtraction of
figures are usually knowr as z2ccumulative registers.

AN £
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There are two types of accounting machine:

(1) Machines which have been developed from the typewriter;
these have a special built-in mechanism whereby the figure
keys, as well as printing the figures, operate an adding
mechanism. These registers may be either fixed to the
carriage or built into the machine itself.

(2) Those which have been developed from a keyset adding nachineg
these machines are fitted with a wide tabulating carriage
and may have a number of other special features.

(a) Typewriter based accounting machines

In these machines the vertical adding registers
are removable, thus giving some flexibility over the
range of work which may be carried out, although the
number of registers is limited to the length of the
carriamge. In these machines there can be one or two
croses footers.

(b) Adding machine based accounting machines

In these machines the vertical and cross footing
registers are built into the machine itself.

The operations of accounting machines (viz., addition, subtrac-
tion of amounts in registers, line operation, carriage return etc. )
are controlled by the operation of the keys in conjunction with
control bars or plates, known as form bars or programme barsj these
may be fixed to the front or at the rear of the machine according to
the model. The control bars or plates are constructed in a number
of different ways according to the make of machines with some machines
they are engineered by the makers of the machines according to the
job requirements but there are models avallable having control bars
or plates which the operator may set up according to the requirements
of the job. Issentially the control bars or plates, however conetructed,
achieve the same purpoege, viz., controlling the machine operations.

The printing mechanism on accounting machines is similar to a
typewriter but the carriage always provides for back and front feeding
of forms so that a number of related but separate documents can be
prepared simultaneously. Some adding machine based accounting machines
are also equipped with a typewriter keyboard for typing descriptive
information onto the documents.
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Cther feztures include:

Special keys or controls for printing the date, reference and/or
code numbers.

Facilities for repeat printing, non-printing.
Printing a zeroc pyroof for each line entry.

Accounting machines are used for a wide variety of accounting and
statistical work such as:

(i) Posting ledger accounts of various kinds (vote, sales, bill
paying and stock records):

- (ii) Recording, snalyzing and summarizing statistical informations
(iii) Cheques, posting slips, cash sheets, receipts;

(iv) Pay lists, wages and tax record cards, pay advice slips and
pay envelopes.

The operator of an accounting machine enters each item of data
in a pre-arranged order to complete one row of information; the machine
proceeds automatically from column to column as each entry is made.
During these operations the necessary additions and subtractions are
carried out in the registers to produce the end results; during these
operations the results may be printed if so desired., At the same time
the figures of each column or of selected columns, sccording to the
job being carried out, are accumulated in separate registers to give
the complete result.

Calculators
Calculators are used primarily for multiplication and division.
Although these machines may also be used for addition and subtraction

some calculators are less versatile than others in carrying out these
processes.

Calculators are grouped, according to type, as follows:
(i) Key driven calculators;

(ii) Crank-operated calculators which may be either lever-get or
key~set; this group of machines may be fitted with full or
simplified keybosrTx,

' (iii)” Pfintixg calculatorss

(iv) Electronic calculators.
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Key driven calculators

The key driven calculator is basically an adding machine with a
full keyboard. Both hand-~operated and electrically driven models are
available. These machines are available with sterling keyboards for
carrying out addition and subtraction direct in pounds, shillings and
pence, but for multiplication and divigion sterling amounts must Ffirst
be converted to decimals. Although these machines normally have only
one register, some models are fitted with a second register so that
amounts accumulated in one register as intermediate or group totals
can be transferred to the second register for aggregation into grand
totals.

The results of the calculations are recorded on vigible dialeg but
the component factors used in the calculations are not shown. Thers
igy therefore, no visible means of checking the accuracy of the calcula-
tions. Results may be checked by comparison with predetermined figures
or by carrying out the calculation a second time.

Crank operated machines

In crank operated calculators the figures used in the calculation
are pre-set by positioning levers (lever-set) or depressing keys (key-
set). The figures are entered in the machine when the crank handle ig
rotated (the handle may be rotated in either direction according to the
calculations being performed, ©+g.y In a clockwise direction for addition
and multiplication; anticlockwise for subtraction and divigion).

In multiplication the number of revolutions of the crank handle
(determined by the multiplier ) are counted separately by what is
usually known as the revolution counter register. The machines

are fitted with a moveble carriage or other device Tor multiplica-
tion by tens, hundreds and thousands etc., so that the amount being
miltiplied is shifted the required number of places to the right
according to the calculation being carried out. The factors used
in multiplication are retained at the end of the calculation, which
assists the operator to check the calculation.

In division the factors used in the calculation are entered into
the machine commencing at the left hand or most pignificant, end
of the register. The crank handle is then rotated in an anti-
clockwige direction, each revolution subtracts the divisor from
the dividend until it will divide no more or until there ig a
remainder. During these operations the carriage is shifted to the
left,

Some models have a facility enabling the transfer of a product f.e.,
the result of a calculation, from the result register back to the
setting levers or the keyboard for multiplication by a third factor
(this is usually known as the back transfer feature ).
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There is a wide range of electrically operated models of the key-set
type of calculator. They can be divided into three main groups:

(1) Motorized versions of the hand-operated machinesj

(11) Semi-automatic machines in which division proceeds automatically
once the dividend and divisor have been set up and the 'divide
key' pressed. In these machines multiplication is a motorlzed
version of the hand operated machine operation; :

(iii) Fully automatic machines in which both multiplication and
division proceed automatlcally after setting up the component

Tigures.
Additional facilities offered with these machines make possgible:

The accumulation of products, the subtraction of products and the
aecumulation of quotientss

The locking of constant factors into the machine;

The entry of figwiw. directly into the product or revolution
counting registers;

Full tens transmission i.e., whereby the tens carry over is
‘effective over the whole capacity of all registers in the machine;
on some machines the tens carry over on the product register is

only effective on the movable carriage directly over the body of
the machine and this is sometimes a disadvantage where large numbers
are being accumulated;

The squaring of a number after it has been entered only once.

Printing ecalculators

These machines have a built-in printing mechanism enabling the
factors and the results of calculations to be printed on a tally-rolil.
The printing mechanism causes these machines t0 operate more slowly
than the non-printing calculators, especially in carrying out the
division process.

Some printing calculators are fitted with a device for holding
the factor(s) which are being used repeatedly during a sequence of
calculations.
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BElectronic machines

These machines are a development of the key-driven calculator,
and have mogt of the facilities offered by the fully-automatic machine.
Depresgion of the keys transfers the figures electronically into the
register(s) where they may be seen on an illuminated display panel.

Digplay parels may take the form of a collection of individual
tubes in each of which digits from 0-9 are wired; or a screen similar
in some respects wo that of a television. Some models will show at
a glance all factors =ntered, others show only one factor at a time.

Models are available with a full keyboard - others with a
simplified keyboard.

Quietness and speed of operation are the main features of these
machines. Other features available are:

1) Correct positioning of a decimal point
]
(2) Up to three storage or memory registers;
H

(3)  The use of up to four satellite keyboards and other peripheral

equipment. Note Only one model has these features at the
moment . :



APPENDIX III

CLASSIFICATION AND RETRIEVAL OF
INFORMATION

Among the duties of the oflice worker are the compilation, checking, duplicating,
sorting and analysing of records. Even in the onc-man business, some clerical work must
be carried out to satisfy legal requirement or to save the memory the work of storing facts
and figures. In larger concerns, the processing and distribution of information is an essen-
tial part of the communication process designed to establish understanding of goals among
employees, o help them take action and to help management, plan, co-ordinate, motivate
and control. Expcctations of the office, such as these, demands an ability to handle pieces
of information in large-.quantities

e.g. Library extracts

Quality Control—returns from tests
Personnel—features and attributes of people.

Problems of Classification
Why classify? Aslib suggests that classification is necded to give a thing a name, This

has the implication that the name must be not only specific but must signify the relationship
between the item named and other items. The purpose of classification may be to give every
item a discrete identity, by describing the features it possesses.
e.8.. Pivot - pin - spigot - bar - rod, describc the same item with its alternative uses.
A common description, which would reduce these five items to one, could be
‘Metal having a given diameter and a certain length.’

It is not unusual to have an item identified by several names, and as a consequence
one of them. could be neglected in a search. In order to reduce this possibility it is neces-
sary to develop a dictionary of terms to show synonyms and alternative meanings.

¢.8. In looking for rod, the dictionary would also show spigot, etc.

Fast would have the alternative meanings: rapid and stuck; abstain from eating.

Glossaries are generally developed within organisations and societies for scientific, in-
dustrial or common usage purposes.

The way in which an item or subject is initially described can have a significant infly-
ence on the number of sources from which information relating to that subject is thought
to be available.

¢.§.. Describing typewriters as writing machines oOpens up more channels of informa-

tion, than if a precise mechanical description were given.
Describing lectric cables as ‘rope-like conveying electricity’, directs that ropes;
cables, wire, rod and all possible elcctrical conductors should be explored.

Some systems, such as the decimal classification system, do not take into account gram-
mar, but show only key words.

€.g.. Exports from England to Germany, could also be found under Imports into

Germany from England.

Reproduced by kind permission
of Cranfield Work Study School

* Asgsoolation of sjooial Libraries and Information Burean
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Stages in Classification and Retrieval
GLOSSARY—List of items, synonyms and allcrnative mcanings.
cLassiFy—according to the type of questions to be asked.
CIIOOSE THE SYSTEM—Analytic or synthetic.
CHOOSE DATA VEHICLE—according to the system selected.

Item or Feature Question ?

In any classification system the information contained in the system should be arranged
according to the sort of questions that arc most likely to be asked. These questions can
be of two kinds:

ITEM QUESTIONS: What are the characteristics of a certain thing?

FEATURE QUESTIONS: How many, o. which particular things have a certain

characteristic.

These two ‘groups can be further divided according to the type of question to be asked,
quantitive or qualitative,

Unit, ot single, questions can be readily answered by either the Fealure or the Item
system whereas multiple questions, cmbracing both feature and item information, can re-
quire intensive searching into onc or other of the systems.

e.g.. How many employecs are there between 25 and 35 years of age? This can be
answered dircctly with a feature card system, whilst, every employee record card
would have to be scanned in an item systen.

It is fortunate therefore that the systems are distinct, since some methods are inher-

ently better than others for certain types of question.

The Arrangement of Information
To facilitate visualisation, information can be arranged in the form of a matrix. In the
information matrix shown, the numbers represcnt items and the letters represent features.

ITEMS

FEATURES o1l 21314

5
a 010 %} Item slice
S
: o N\
d k\%\\\%\\\@\\\\\\\\&\%\& ¢ Feature slice
0 ,

e 010 0 \\

N\
f 0 i\\Q
g (0|0 \\\\\

Information Matrix

CRANFIELD WORK STUDY SCHOOL
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Development of Matrix
Classification systems using numbers should start at z¢ro, rather than number ore to
give ten divisions betwcen 0—9,
i. Places on the matrix can be described as
a. Bearer - coded, i.e., one particular square filled with symbol, letter or figure.
b. Blank - nagative coding, ie., signifying no known relationship between that item
and a particular feature. _
" €. Spare tinused spaces - features or items within the universe or population so far
unalloeated.
ii. Atiributes can be signified by:
a. Making a mark - positive coding
b. Leaving blank - negative coding.
iii. The universe or poulation (all the things under consideration) cannot be considered
adequately classified until:—
a. The total bits of information collectively exhaust the universe.
b, Each bit is mutually exclusive.
e¢.g. People living to the age of 100 years can be divided into ten groups
i. Under 10
ii. 10 but less than 20
iii. 20 but less than 30
etc. 1o -
rx. 90 - 100
Everyone has some age - collectively exhaustive (COLLEX)
If one age then not another - mutually exclusive (MUTEX)

Classification Systems

There are two main systems, analytic and synthetic.
ANALYTIC

Analytical elassification systems make use of the ‘family tree’ idea « the whole being
divided into sections and each section being sub - divided. A typical analytical system
(with intended errors), is shown later under item classification,

In both analytical and synthetic classification systems the order of features is rarely
of significance, critical single features rarely being called for.

¢.g. Item 1. French medieval tapestry

Item 2. German medieval tapestry.
Few concerns would be interested in French as a subject, but this is available in one

location, on the other hand, tipestry is available in two places. There is a greater likeli- -

hood that tapestry ;medieval and French, would be required,

Index Cards
In this system one card is prepared for cach item. This card carries all the details

relating to that item. No provision is made for sclection other than by visually scanning
each card in turn. Index systems are ofiu used with synthetic systems to provide come
plete item information, '

CAANFIETD  WORK STUDY SCHOOL
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TYPICAL ITEM CARD FOR PERSONNEL RECORD SYSTEM
FirsSt NAMIC v soressmesssessonnons Sex . :
SUINBMIC v secserees s e Date of Birth e,
Marital SIaIUS o Occupation ...
AdArEsS o s Dcepartment .oveveuevenen

{tem Classification
Universe (all items under consideration)

| * |
Useful (E) Not Useful (Not E)
J

[

Scientific Artistic  Money making Not money making
Analytical classification model

liem classifications should be both mutex and collex. The breakdown, ‘useful’ and ‘not
useful’, meets these criterja. But in the case of the items under ‘useful’ this is not so. ‘Use-
ful’ items can be other than ‘scicntific’ or ‘artistic’, and could even be both. The universe
should be classified on the E and Not E principle, items would then be mutex and collex.

Gencrally analytical systems are the easiost to understand and lend themselves to ‘open
shelf classification®. For instance, all books of the same subject are collected together.
This facilitates the general location of a subject and permits browsing.

Synthetic Systems
In synthetic systems the qualities, or characteristics of an iter are built up by over.

lapping features.

N wive... feature a
ab : b crrvees vieeereneas fCAture b
L]
i
4
] 3
' | R N creeenesnnea, fCALUTE ©
abc i i
SN P {
1
!
b be i
i
- o e - - oem s o
c

Synthetic classification model
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This example of a synthetic system illustrates a universe classified as haviag three
features a, b and ¢. Such an arrangement is impracticable because no item could be both
b and ¢, or 2, b and ¢. The example is cquivalent to saying that a person could be both
male and female.

Marginally Punched Cards
This system uses one card for cach item, e.g., Machine, Animal, Component, Person,
* ete. Each card has a series of holes punched around its perimeter. Any one hole can repre-
sent a single feature or alternatively a code emibracing scveral features. A feature can be
embodied in the item card by notching out the hole to form a vee slot with the edge of

that card as illustrated.

THIS CARD WiLL
REMAIN ON THE
NEEDLES

In searching for items possessing certain desired features the procedure is a simple
matter of squaring the pack of item cards, passing a needle through each of the selected
feature holes and gently shaking the needles. The item cards with all the selected features
will not be supported by any ncedle because the holes have been cut away and will con-
sequently fall away from the stack.

Centre Slotted Cards (Findex)
This is an alternative system to marginally punched cards in that there is still one card

per item. However, the holes are prepunched in the body of the card rather than the
periphery, and the method of allocating a feature to the card is to join a selected pair
of holes by a slot. The proportion of printed data area to hole perforated area per item
card can be varied according to user requircments. Sometimes the sclection of a limited
number of sloited features is all that is required to locate a card from which much more
detailed printed information can then be read.

CRANFIELD WORK STUDY SCHOOL
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Findex Cards

WITHDRAWAL
/

SLOTS \/ Ve
0

T FEATURE SLOTS

SUPPORT SLOTS

EINDEX CARDS

The cards are housed in a sclector tray fitted with an end metal plate suitably perfora-
ted and coded to align with holes in the cards. To select appropriate item cards metal
rods are slid through the two side retainer slots and also into any of the hole positions
represeating the features required. The complete selector tray is then swivelled 180° so
that there is a tendency for all the cards to drop } inch, i.e., the maximum allowed by
the side retainer slots. However, the central sclector needles will hold firm all those cards

~ that do not possess slots in those positions (since the circular rods are passing through cir-

cular holes), and so only the slotted cards will drop } inch, Before returning the selector
tray to the upright position, two more rods are slid into the support slot positions to en-
sure that the projected slotted cards do not drop back into the pack. These selected cards
can then be counted insitu, read insitu or removed completely from the file by firstly
sliding another rod through the withdrawal slot position and then removing all other rods.
The system can be faster than even a machine punched card sorter which requires several
scparate runs per column to select several features compared with one sorting operation
using ceatre slotted cards.

CRANKHELD WORK STUDY SCHOOL
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Feature Cards

Feature cards usc the reverse principle of marginally punched cards and centre slotted
cards in that there is a separate card for every feature, and cvery item possessing that fea-
ture is identified on that card. The feature card is gridded into numbered squares and
cach item allocated a number, e.g., an cmployce could be aliocated square position No. 459
and would occupy that position on cvery onc of the feature cards in the system.

If the item posscsses the feature represented by the card then that position is punched
out with a circular hole. Tn this way a feature card gives both the identity and also the
total quantity of items having and conversely not-having that particular feature,

Usually there is a need to know which and how many iteras possess a set of features
or characteristics. The method, often termed peck-a-boo, is to stack the pertinent feature
cards and offer them to a light source so that items possessing all features allow the light to
pass through as illustrated in the diagram. Reshuffling and substracting cards is a way
of determining which items possess only a few of the features.

FEATURE CARDS

QUANTITY
I
|
) N
N K
N
CRNNANES9s \
MATERIAL
o ]
SN
\ F_} I;‘! \
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b 8 b
\_‘ _E [
ORDER No
[
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b \ \
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() N O AN
o Y
\ A
N
N
\\

LIGHT SOURCE
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CAPACITIES OF FEATURE CARDS
The number of spaces available for items varies according to the dimension of the

punched hole and the size of the card.

No. of Spaces Size of Card Dimension of hole
1,000 11" x 6" 3/32” see Fig. 8
5,060 127 x 107 3/32”

10,000 12 = 107 1712

Interpretation and Uscs of Feature Cards

ARRIVAL PATTERNS
When items are allocated numbers according to their arrival sequcnce, then the pat-

tern devcloped by punching the featur~ card can be of considerable interest. The holes can
show a growth in the number of items having a certain feature, and also any fluctuations.

RANDOM INMCATORS
Cards can be obtained ready punched according to random number tables, each

feature card having a different frequency of occurence. In use a random punched card
is placed over a single or stack of feature cards. Moving the random punched through a
square of four adjacent holes should show no significant change in the number of visible
holes, if in fact the items of the feature cards occur by chance.

LOGICAL OPERATORS
It is sometimes desirable to know which items possess all the features, and those that

possess some of the features.

e.g.. How many employees have lost time through illness, and how many are
apprentices?

The answers to both questions can be obtained simultaneously with the aid of trans-
parent sheets of coloured plastic inserted between the feature cards in question. The feature
card for ‘lost time through illness’ answers the first question directly. If a coloured sheet
is placed behind this feature card and then the feature card for ‘Apprentices’ placed be-
hind that, the light will shine through all the positions of appreatices who had lost time
through illness. The plastic sheet will cause a solid colour to show through those em-
ployees® positions, other than apprentices whoo have lost time through illness. A seties of
cards and transparent sheets, commonly termcd logical operators, can be used to highlight
more complex situations. Opaque logical operators with pre-determined punched holes are
used when only certain pieces of information need to be passed.

CRANFIELD WORK STUDY SCHOOL
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MEASEL CARDS
To eliminate the need to corrcct fecature cards, where scveral items are temporarily

changed from positive (i.c., punched) to negalive, and also as a guide to the total number
of items affected by this temporary situation (c.g., a group of employees working in a differ-
ent department for agreed reasons and time span), it is advisable to use measel cards.
These are made of transparcnt material and held in position over the particular feature
card whilst opaque stickers are adhered to the item positions affected. The spotted trans-

parency then becomes part of the pack.

SUB CARDS
This is a system that permits a large number of features, say 15,000 to be contained

in 26 cards provided all characteristics are mutally exclusive. If 26 feature cards are viewed
separately they can represent 26 features, but these cards can be stacked together, The total
arrangement for four cards selected from 26 and stacked is 14,950, thus permitting the
number of features to be put casily into 26 cards.

SUMMARISING

Not all organisations or systems can justify a punched card or computer system yet
may need some assistance in selecting information of a diverse nature from a large volume
of comprehensive data. They may well find the solution to their problem in the form of
manual punched cards. The total cost of the most expensive equipment is less than one
month’s hire charge for a power sorted punched card system.

CRANFIELD WORK 3STUDY SCHOOIL
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% CLRICAL METHODS AND OFFICE AIDS - -

Challenging approach . ..

The need for a challerging approach téiards the purpose of theswhole; - -
or any part, of an activity which is being investigated, and the pains-—
taking analysis which takes place both during and after the fact+finding -~ -
stage, are preliminaries to.the elimination’ of unnecessary tasks and the - -
reduction of necessary wqgk;tb;é;miﬁimum;“

TeNa L

Work simplification

After this work of eliminatioﬁ“has’Béen“&hffié&*dut“@onsiderationsﬁm v e e
should be given to the possibility of simplification of the remaining
work by using alternative ~a%hods and procedures. To tackle this aspeot
of O and M successfully demands some practical experience of office
methods and a general knowledge of the capabilities of tHe extensive - - & i
range of machines and office aids-available today.: This Appendix covers . . ..
some of the office aids and shert cuts in clerical procedures which may o
be used in the streamlining of work; for this purposes therefore, -the term. - ..
noffice aid" is restricted to equipment of a simple character and-ds mot - .. ...
concerned with the more sophisticated equipment such .ag agcounting machines,. .
punched card equipment or computers. = .= ' o

Critical examination of mschine systems

The benefits of ?qu@P?QV9§¢?@?V199 and greater efficiency are of ten

L LSRR

quoted as axiomatic whon new maihines are introduced,” It is, howsver, - -
necessary to show that the advantages claimed for machines are inherent

in the machine itself, and that an improved manual system could not

achieve the same results at less cost. A further apparéent attraction of wn ot
machine methods is that additional processing can often be performed with—- .
out any extra effort or cost. The prospect of something‘forwnpthingAisi S
tempting, but the snag ig. ihat the use made of the machine by-products
may require staff offort wihich is out of proportion td 'the value obtainede ...
These tests should be applied before commitment even in the case of simple.ci .
devices, but a number of otherifdctorngustAaﬁsq4h§,qcnsidpred when substan~
tial capital expenditure is involved and these are mentionedfih,thé'bddyii“ﬂﬁ'
of the main paper. gt ' o

The division of clerical funciions

One approach to the process of generating ideas to improve existing ;“;j,ﬁjg;
methods and procedures is to establish quite clearly the essential )
characteristic of the clerical task ahd t6 use this a8 an indég of posel i -
gible ways and means of simplification and improvemert. Py veoognize . ol
the basic functions of a procedure is not always easyj the multiplicity
of operations and the scale on which they are carried out may confuse the
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issue., It sometimes helps to identify the process. if one visuvaliszes the
Job bemg done on a very small scale, say, by & one man concern. Exa-
mination may then reveal that what at first sight.appeared to be a process .
of analysis, is, in fact, a simple resorting of data into an order dif-
ferent from that in wh:.ch it was received, which could be achieved more o
economically by pre-sorting at an earlier stage and summarigzing the et S A .

results. - A suggested broad d_wz.s:.on of cler:.ca,l funct:.ons is:

Readmg&;a-ind ' umt:mg o Analys:.ng

Recording ., ... ....-..... . . .Checking L i : W
Copying S o ~ Filing and mdexmg SR LeTmoE
Calculating " Sorting and selecting = T '
Summarizing Handling and transporting.
Examples of weys-,«and. means ander; these hea.dlngs arer . .. . T
Reading o . . el i CoT s
Assisted. bypgood fonms de81gn,‘;dw'_ ? ‘_, S Bk K
'Bloﬁﬁaﬁb doéuments eigsy mashine rod - tax tables,.‘~ e u:;
COpyaholaers and Llue lnd;cgtors to assis€ typlst op ATt ML |
machine operators;.. P e L

@ood environment condltzons, AR

Poa T,

Proof reading can be saved by copying the orlglnal.

Writing Gl Tt ATEEL L nliduD
Forms deslgn ean save wr;t;ng by u51ng pre-printed entrles" ‘ ,
Use oodes_an&_%}mbblé; o e BT e ey DL ’,: N {Lvaf :1
Stangarg 1pt£ers save,,dra,ftmg, Cor e P :

Standar& Tetters of o personal' charaoter can be
produced hy aﬁ%oﬁtyplng-"ﬂ el - T T e e
Dlgtatmng machanes sawe araftlng and cdst 1ess than shorthandl

typ‘lng" To aran G0t o2i ~ew : S ..
Pre-<out stéhicis dan fbe prepared tixat requlre htﬂe . w o

2ddititn “For - eorﬁ’plé‘tmnm M I R T R T T T : s el
. Register machines provide multiple copies on continuous - e Sl e
gtationery.

Recordlng T S

----

Is the.- data recorded at 1ts place of orlgin and- could Lo b oo mbegdd

this record aervp more than one purpose9 _h'_ R N
I E A X G S ST R R
ERA ,'?Zua=-u1? RN .,’u?fv‘.ﬁ' L

R0 B | 1 - T ‘ * l

gatT
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Recording (contd.)

Can the original document be used to save recording e.g., invoices
in firms order may save the need for personal accounts;

Sorting the documents into order may speed recording;

Limit recording to details of exceptions from an agreed standard -
introduce managment by exception;

Forms design - layout can facilitate extraction or transcription
of data for recording}

Addressing equipment is economic where the master is used on a
number of occasions - simple spirit addressing equipment is
chegp -~ masters can be stored with the record to which they refer.

Cogxigg-

Avoid copying by making the original serve several purposes,
.8+, an application form that is serially procsessed can record
action taken in the successive stages of the procedure.

A 'shuttle card' system can repeatedly convey information between _
branches without copying; :

Choose the system best suited to produce the minimum number of copies
needed at the cheapest cost ceonsistent with the acceptable standard
of quality:

by (i) Carbon copying (where the original is written
or typed)

(a) Carbon papers (various types);
(b) Strip carbon backing on originalj;
(c) Patch carbon on criginalj
(4) No carbon required (NCR) paper;
(e) One~time carbon, pre-inserted in made-up
- sets of stationery.
(ii) Rgpfographic equipment
(a) Photographic processes - various;
(b) Electrostatic process;
(c) Duplicating equipment
' Spirit duplicating;
Stencil duplicating;
Offset 1ithography.
Original documents as translucent forms can be used in conjunction

with transparent masks to produce a variety of different forms (at
different stages in the procedure) from the same original.
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Use Multipart sets, where all the documentis used at different stages
in the procedure are raised simultaneously - omitting the uncommon informa-
tion from copies by carbon patching etc., where necessary.

Calculating
" Use approximations when practicable, e.g., round pound acoounting.
Avoid spurious accuracys;

Save calculation when possible, e.g., maintain records of 'low
value' stores in quantity only;

" Use ready reckoners - proprietary or "home-made"
(tables, charts, slide rules, etc.)

Templates designed to mask unwanted figures simplify calculation.

Numerous machines for adding, subtracting, multiplying and
dividing.

Summarizing
Devise documents that permit summarization without rewriting,
e.g., s0 that forms can be overlapped and the relevant figures

easily extracted.

Use summary boards (Reg Boards, Magnet Boards, Plastic Boards)
to assist in the alignment of documents being summarirzed.

Templates can be used to mask figures not needed in the summary.
Various machines can accumulate summary totals.

Analysing

Can analysis be performed by pre-sorting of documents before
posting —~ so that a carbon backed posting strip serves the
dual purpose of analysis roll and control total slip.

Classification of items by codes, symbols etc., may speed the
process of analysis.

Document layout - correct use of columns, boxes, shading.

Templates to mask unwanted data.



E/bN.ld/UAP/léO
Appendix IV =
Page 5

Checking

Bvaluate checks to show cost versus savings; in general cheéks
should not cost more than they save.

Introduce sample checks, inspections, comparisons etc., in place
of 100 per cent examination.:

Good Forms Desigﬁ can assist e.gi, by allowing figures to be
compared to be placed side by side.

Check bulk calculaxlons instead of individual caloculations if
compensating errors are self detecting.

Use proof sheets as carbons of original entriés and compare totals
with pre-lisis. .

Examine the possible causes of errors to eliminate or reduce
the need for quallty control e.g.,

Method of staff selection and quality of staff employed.

Training - introductory.and continuing ~ departmental and
local - background tralnlng and Job instruction,

Staff 1nstructlons - wrltten or unwritten ~ rigid or
flexible. ‘ :

Is there good communications within the section/branch?

Quantity checks,. such as those applied to determining stock levels
or reordering levels, may be achieved rutomatically by visual means
rather than comparison of aqtual and control figures.

Filing and Indexing

Is the classification gystem adequate - does it permit files to be
found by any of the staff or only the filing clerk.

Are both numerical and alphabetlcal indices employed -~ are both
needed or can the flles themselves serve as one 1ndex.

Do the papers need. to be stored in files at all - are they Buf-
ficiently 1mpor¢ant to be . reta1ned° .
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o Various types of indexes

(i) Blind Index Cards

(i1) Cards or Sheets
- . held in binders

(iii) Visible Edge
Cards

(iv) Strip Index

where the detail on the
card is not visible
without handling,.

high density storage
(about 2000 cards per
tray).

need to extract cards
if entries. required.

high density storage

sectional breakdown of
record permits a

‘number of staff to

refer to the record.

where the bards are
held in trays so that the

lower edge of the card
can be scanned.

low density sforage

about 200 cards per
(
tray) .- : .

permits entries without

. extraction, _ o

need to allow space for
expansion, in each tray
or filing section,
otherwise frequent rew

shuffling of the

collection may be
hecessary.

strips of card, in a

- variety of widths, held

in metal frames or mounted
on sheets in binders.

permits use of different
colours to aid analysis.

o
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Filing and indexing (contd. )

(iv) (contd. )
Strip index

Lateral filing

Sogtigg and selectigg

3”_{€é?dfwhgelé":f'l
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strips easily extracted
and inserted on amendment. ..

_photographic. reproduction

need to allow for
expansion.

blind inggg,gardh.mguht§ﬁ B
“on a wheel (various.

sizgs) which revolveg to .

.. speed accegs.

manuscript entries can be . .
made without extracting

Vcal‘dgo }

pockets of gtiff card . e T

mounted in convéntional

filing cabinets,

convenient for storage
of loose papers when
subdivision by subjeoct,
firm etc,, required.

cabinets (various
dimensions) with system
of pockets suspended
laterally.

by increasing height
of cabinets maximiZes
storage per aquare foot.

Can unnecessary sorting be eliminated by, say, leaving documents
in receipt ordsr and batching by date of receipt?

Use simple aids to sorting via:

- symbols to aid recognition

- colour to distinguish similar documents

- oconveniont size of doouments for handling

‘- tiered compartments

flap sorters

pigeon hele racks

e e e e
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Sorting and seleotigg {contd.) - L | § ;f;f ﬁw&u?hpﬂfém
Alds to selectlng include: .
Edged punched and body punched card systems -~ each card

is an item record and has features or characteristicsof that ‘_
item recorded as punched holes in predetermlned positions

-~ gelection by needling.

Coincident hole systems -~ each card represents a feature and .

items possesﬁing that feature are allocated a uniqua number which )
is recorded on the card by a punched hole in the position

relating to that number. Selection of items possersing two

or more features is by - alignment of the appropriate cards.
Handling of papers

Bring cards, files, books etc., nearer to users or vice versa.

Use collators, folding, inserting, sealing, opening machines.

Pneumatic systems and hechanical transpbrt éyatems. A _ ‘






