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»ince the concepi of low-cost cutouction ig new {0 nny
developing countries, the purpose of this presentation is to
provide some genersl outlines on why and how to automate. The
term "low~cost automation” has two connotations:

Automation to reach low production costs, and automation at
low cost.

!& autogt o7

Before considering how to set up automatio operations,
it should first be determined why and in which cages it wols

.

be favisiule o fe np,

In the furniture and woodworking industries every manmufacturer
encounters production difficulties at some time. These are
solved in one way or another but not always ecoromically oy
altogether satisfactorily. If there i# enough very skilled
staff at the manufacturer's disposal, he can manufacture parts
with complicated shapes or cross-sections. A skilled joiner
or upholsterer can, perhaps after some experimenting develop a
method trat would produce the desired result as regards shape
and sccuracy, nevertheless, his method often pPresupposes very
great skill, ability to concentrate and above all a dispro=
portionately large amount of time,

It ic diffioult to pecruit akilled joiners in sufficient
number for industria) production, and their wages are higher
than those of normal, efficient but unspecial ized workmen. Thus,
in the furniture and woodworking industries, the machines and
methods used must be tutomated to & degree that would permit
the use of non=specialized labour and still produce articles
of full quality,

When plemning low-cost automation in the assembly of
products mede in parts, it is absclutely necessary to namufacture
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ecch part so accurately that no finishing will be necessary
during mounting. On the other hand, some complicated shepes
may Le impossible to make without automation if all of the
pieces produced are to be identicel and thus fulfil the
requirements for automatic assembly.

One result of low-cost automation is the avoidance of
human error; even the most careful operator is not always
able to concentrate sc intensely thet no mistakes ocour.
Human fellibility can rerult in an excessive number of faulty
parts, with consequent difficulties at the assembly stage.

Perhaps still more important in estincting the value of
automation is the fact that it reduces the nwrber of accidents,
thus reducing injuries to workers and damuge to tools and
machines. The controlled power feed of the tools and materials
not only increeses outter or tocl life, a8 the applied loads
remain oconstant, but also makes possible consistent machining
of quality. Also, for maximum output, the flow of materials
must be smooth and rapid.

Feeding often begins rather far from the cutter, in which
case the material must be brought quici:ily to tie machine and
fed to it with no reduction in machining speed. With automation,
these speeds can be set to the ideal values, and all movements
can be programmed to ocour in the proper order.

While it is often appropriate to put the material into the
Jig by hand, the fixing of the material piece in the jig
sutomatically is more efficient, saves time und reduces strain
on the operator.

Perticularly worth consideration is the wa,; in which the
operutor receives the material. If he must reach out for
every piece or must even leave his station to bring new loads
from & distance, low-cost autom:tion should be oonsidered.

The coupling of two or more mechines with automatic conveyors
is the correct method for saving factory floor space by
eliminating unnecessary intermedinte storage. Such coupling
normally requires that the outputs of the machines in question
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be about the same, but is of course possible to couple two slow
machines with one with about double their speed.

The removal of material from the machine or from the Jjig
can often be done advantegzeously by low-cost cutomation. Here
agein, time saving end work safety ere the prime considerations.

Becauee of the influence of the quality of mechined components
on the quality, merketability and selling price of the final
produvt, automation should be developed to the extent that the
operator will have time to control the quelity and, if necessary,
to remove unusable pieces. In this wanner the number of acceptable
Pleces will be sufficient without the need to stock too many
reserve pieces, and unacoeptable material will not take up
space in intermedisate storege. If the operator has time to
ocontrol continuously the dimensions of the machined pieces, he
will be able to note, in good time, when the tools cre worn
enough to need sharpening or readjustiment, thus preventing
variations ia quality ard precision. Labour costs can also be
reduced when the operator has time to stack machined pieces
on pallets if thers is no automatic conveyor.

ch_r_gea of automation

In any case, the appropriate decree of automation must be
determined carefully. When the coets of supplying, mounting and
using the automatio device are known and the savings in labour
cosis have been estimatcd, it is possible tc calculate whether
the investment will be profitable. There are esrtainly many
arguments for automation wulll as the iuproved and uniform
quedity of machined Pivoes, cuvin e in tools .nd skillod l-obour
thd cvoidanee of coeddents. Yhoeo consides.tions :rc¢ difficult
to roduce %o excot monetery v lius, i duc s Lfleune. .
Joednion i.oortontly,

O the other lind, ocuticn 4o $lweys cdvisoble;  cowpletc
tatoncticn sliould be poutponed wntil 11 fovourable cnd
unfuvourcble results live beon cirefully preojected. Yhe start
should e wde ip Cporctions in whicl. o reduction of couts or
other savin s ¢ n be colideved,
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yhe effect of cutouiction on the workers is on duportont
considerciion. If the wcchinin_ of & ploce of uwtericl is so
ooupletely cvtouciic ilict the operator iwmst only see tiut
everyilin_ is _cin_ on noriclly, he will soon beooie borec

with Lis tusk end et no sotisicetion frow it. Craitsuen with

~eovn of urperience may uave diflicvliies in leerning +he indus-
tricl pottern of thinkin, . Jor iasicnce; ¢ joiner on & buildin,

site who ecuins windows or doorc with fittin,s ey Lo quite
sctisfiod wien coapletin; twisc us uwny es befors, cven if cutomstion
£ ould enable a tenfold inorecse without due exertion. JFor this
rcacon the inculcation in worikers and their s. pervisors of positive
vttitudes in re_ard to autoiution is Righly important.

[fm 10 cutourie

nho besie rules for low-cost :utountion cre tle followin:

fhe couponont iccuines must Le of checp, stindard types
thet cre siuple, flexible und eisy to set up wnd ucintein.

vrotens uct e coay to build crcund one waolidne cad

loter to rebunild others witiiout wiste of tie or noney.
Yhe uost ugod autouctic operctions are:

iransferrin: the .wierial into tho i..chine;

Clouping wotericl into the operetin, condition;

Mecdin;, the urteriil into the rumniy; wichine;

fickin; the procesued uetericl froa tle wachine;

steckin:, the processed woterisl: wnd,

pronsforrin: the wotericl buck to the operctor for re-

feedin,

In ucny ccoes it is possible to Luild closed=control loope
to be sure taot 01l woveients licppen at the ri ht wouent cnd
in the right order. It sliould Le borne in uwind thet ood
weintenance of tho cutowctic devices is noeded to engure the
pre-caloulutcd rosultias.

Vory wuny kinds of experd..ntel cutonotic couwponents end
ersteus ore avnilable. Uowe weclhinos hove cutouatic oontrols

incorporated in thaen froni tic e imin,; otliers st be equipped




wit: thew ofterwerds. In coue cugor the wechinen, gucl g
doutlo=und. iencners, love VAL woriking hecds.  In oo lleseclc
production, tie priocs of iiiomc wenings ene the sottin  coste
are too hi L in relction to tle len 11 or thc produectivn serics,
Uhen there is neced for infor.iion oboui poseivilities BHA
standard oquipieni, the etsient ca” cuecpest wey to Jot it by
we to uelte contict with the wenud weturers or scllers, wio oo
ofton willin_ to  ive tuelniecl helpe  Louover, io reap the
ful) Lenefit of thc flexinLiliiv ol nuea «cutouwtic ocoupunente,
il 48 very udvintc eous to ave, on tue Llant ovaff o personr
with cxtensive thourcticol knowled, ¢ oi - ond preetic.d cxperience
with = aleottic.l, L dreulic cnd evantic vystews, vecruse
eyuipuent for cutowction own vt divided iato the follovuin

cute orice:

lecuinioul:

Pnowaetic:

lydreulie:

Coulbinutione of two or wore of tlicae,

Yhe wost usunl pnewi ic ocuipcnt deviecs wre ihe followin, ¢

Cylinders for pusling, puliin_, preosing cnd other actions,
dependin,, on wechuniocel orren eoents:

Roter, votuctors to eticot torsional cetfons:

Vulves wnd other devices ior ro. ulitin, the whoveewentioned
oouiponents.

In principlec, tic saie kinds of couponents cre used in
ydreulic systcus co in mew.ctic onee. It is cesier to recch
Gocurcte spoed re ulctions and .org forec with . mucller o;linder
hydrsulically thea Pewsticilly. In wany ocugoes, however, <
Qydreulic aysto. is wore expsnoive thin ¢ pnowuatic one, porticularly
when ooupresscd air is alrecd s wvedloble,

« trpiocl excuple of pnewwtio equipuent instulled to operate
& router is presented in tlc oircuit dic riwm of fi ure 1. Itis
operction ic oo tollows:

Loupressed cir is fed fron the 1cine throu . . sliut=off velve
(1) wna filter-roducin, vilve=lubricctor-unit (2). ‘uen tie foot




pedel in conucciion witi tue Vilve (3) ig free

tho router lLewd

end the cloup (12) is opencd Ly
the sprin_ in the erlinder (4). o goue wovin , o linder (0)

is held in plun cr-out position v 4+ o 6pring. return vedve (8).
\hcn the operctor prcsses tie fooy pedl, the oyl inder (4)
closce tlhe cluap to hold tuc wotery,

(9) is in the upper position

1 on the ri_ui position on
tie toule (11) while the router Lggg is wovin_ down

. er ) . r gt 2, X
When the rovtor heod de et () proper hei.

sht, the wdjustabd @
ot (10) on it strikes ¢ roller opopeteq 8prin ~return velve (5) s

nel %o revorse the valve (6). ‘e
double=cotin, eslinder (0) Pulls 4o youle wigy the claped

mwatericl post thc cutter. 4he sp,

which sonds ~ wains oir si

ed of the teule riovenent is
controlled by the one-ury restrictorg (7), 1y twble trovel ia

laited by adjustiule weehinieid giopg,

Jpure 2 siows o wosic cireyyy dic ria tor 1ho operction of
o hydreulic cylinder. Juen velve (g) g4 over to the loft, the
arlinder(2) pwllc ot rull upocd “ecordin_ 4o the pu.p cap:‘.oi‘tyo
The return of) rlows freel; Uwou b t16 £i1te, (4) to ihe oil
container (). fWue relicy velve (8) proteots the puap o _uinet &
too=hi h counterpressurv. Jlon ) volve (2) is over tu~me

right, the cylinder (3) pusies contpolleq 1., the adjustuule flow”
control velve (7).

wowe cpplicutions of pneuiintye eirouitry cpe prosented in

cnnex 1, ond cgone siuplified syuo)y of hydroulie end prounctic

oircuitry cre presented in vmex g,
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Pig. d. Opening and closing of doore and shutters.
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Annex 2

simplified symbols of hydraulic and tic ¢ it 1

Y Source: Provisional Recommendation RP } of CETOP (Buropean 0il Kydrsulic
and Pneusatic Committe), Frankfut sa Main, Pedsral Republic of

Germuny .

CYL LRDERS
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fingle-aciing oy, nocy . ] \
(Return stroke by recuxn epring)

9 1.
porble-nching ovlininy : ‘**“m““-]'w‘*.
(e iduid oporaloes in both directions) '
CYinday with cushion [ 1- - “
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CONTROL ValLVES

Dirvectionil contirol wvalves

Several service positions
each shiown by a square

with two positions

i

wvith three positions

|

Externsl flow lines

Intetnal flow paths
1 path {

2 ports closed - I
T

2 paths

2 patha, one port cloced m

e
2/2 Pivectional) control valve \ -
3/2 Dircectional contio) valve 1\ "o:

5/2 Directional contyol valve ‘; !




hanval contro)
vithout indicition of mathod
by push=bution
by leverx "

by padul

Meghanical control
by plunger
by spring
‘'by roller
by roller trip
by solenodd

by motor

- ‘
direcet control

indircct control

m‘}‘gg d control

by solcnoid and pilot valve
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Clieis V.a.\E

wilhout hack prosowe

vith back prasrure

SRS VALVE
the inlet undoer pressure
is connceoted Lo the outlot
and the other inlet is closed
PLOW COMPROL VAJLVE

without control

with manual control
ORE VIAY RESTRICIOR

dircction and xertyricicd flow
in tha other dircction

- N~
valve allows frece flow in one "“"T‘;-—(’T““"

'HD‘I‘-OFP YALVE

FLOW LINE
working- and return lines
pllot control line
drain line
flexible pipe
linc 3junction

crossing linez (not connected)
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PILTBR; STRAINER

WATER TRAP : < >

LUBRICATOR
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Posumatic cirouit diagrem of a router (see text).




FIGURE 2 .

Hydraulic circuit diagram fer oylinder oper:tion,









