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!mc55 fclapsing fever — an infectious diseasc in which

the fever recurs,

Exercises

1. Give the meaning of:

acrated (5), breeding places (7), chronic (10}, vege-
tation (15), insecticide (19), mean (24), fly control
{42), hydro-electric (45), tick (55).

2. Explain.in your own words:

* out of all proportion to its size’ (9), ‘low concen-
trations * (14), * interrupting- the life cycle’ (16), ‘a
concentration of some 0-5 parts per million’ (20),
* source of the river’ {23), * evidence of re-infestation’
{(33), ‘ sparsely populated * (39), ¢ high density ’ (39},
* the incidence of ‘worm infestation® (40), fa heavy
degree of incapacity ’ (41), *stable commlfmty.’ (4‘3).
. Explain exactly what was done in the 1953 Victoria Nile
operation. L
. Examine-the use of the verb ‘to transmit’ in lines 9
and 55, and in line 47 of Passage 1. In cach case,
what is transmitted by what, to what?
. What is a project? Sec lines 37 and 60. N _
. Use * which ’ clauses to expand into easier definitions:
‘ small’ blood-sucking fiy * (3), ‘ aerated river water
(3}, ‘ major hydro-electric centres’ (4—5)., ‘ few health
measures * (49}, * arthropod-borne infection * {52).
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CHAPTER 5

Mechanisation in the Coal Industry

ONE of the most arduous tasks of the miner was that of
undercutting the seam at or near floor-level so that the coal
above the cut might be free to drop by its own weight
aided by the strata pressures, or with the assistance from
explosives or other means of breaking it down. Even quite
carly in the nincteenth century, therefore, ~cfforts were

‘being made to devise a machine which would do this work:

It was not until nearly the end of the century, however, that
really.successful machines were introduced. The commonest
type today is the Chain Cutter, which comprises a haulage
unit powered by compressed air or electricity and a cutting
member consisting of a projecting arm or Jib which carries
an endless chain armed with small cutting picks, This jib
cuts a slot in the coal-face of varying depth according to the
length of the jib employed, the average being 5 fi.

" In 1906, a further milestone was reached when the first
six underground belt conveyors in the world, designed by
Richard Sutcliffe, werc installed on coal-faces in Glass

- Houghton Colliery in Yorkshire. The advent of the con-

veyor, both on the face and in the haulage roads, by speed-
ing up the clearance of the coal made possible a still much
higher rate of facc advance and led to a further and very
significant degrec of concentration of the facilities for trans-
porting the coal away to the pit bottom. T

By the 1930’s the usc of the coalcutter was established
practice and the use of conveyors was developing rapidty.
Once the face conveyor became fully established and recog-
nized as a means of concentrating the coal at a limited num-
ber of loading points, engincers conceived the further possibi-
lity of producing a machine which would both cut the coal
and load it on the conveyor. '

The Meco-Moore Cutter Loader is cssentially a develop-
ment from the coal cutter, having, instcad of one cutting
Jib, two horizontal jibs to Iree the coal at roof and Roor level
and a third triangular shearing jib which cleaves the coal
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A FIRST TECHNICAL READER

A double jib cutter in use at the coallace.

from the back of the cut; a short traverse COnveyor serves
to move the falling blocks of coal on to the face conveyor.
Thus the cutting and loading of coal in one operation was
established. Productivity in favourable circumstances in-
creased by more than 30 per cent compared with orthodox
‘working. .

The armoured flexible conveyor, which was introduced
from Germany into Britain about 1952, was the next step
forward. It is a very heavy and robust picce of equipment
which is quite impossible to dismantle and rebulld in a new
track as is customary with the belt conveyor. 1t became
necessary, therefore, to devise a new system of roof sup-
ports which would allow the conveyor to be moved torward
in small sicps and kept close up to the coal face. This
systemn is commonly known as the prop-free front.
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MECHANISATION IN THE COAL INDUSTRY

An armoured conveyor and hydraulic props in a colliery.

Britain’s special contribution in this field has been the
development of the adjustable hydraulic prop, which works
on 'cxactly the same principle as the hydraulic car jack, and
which can be just as speedily and casily jacked up tc: roof
lcvcl' ‘or, alternatively collapsed and withdrawn. The
maximum pressure load appropriate to the particular roof

and floor conditions can be pre-set on the prop, a release .

mechanism operating to liberate the pressur i

: ¢ should it

build up beyond the proper load. ? l
from Improving the Efficiency of the Mining Industry by

H. A. Longden, B.sc., MILMIN.E,, A.M.LC.E., F.G.S.

. December 1958,

line 2 undercutting — making a horizontal cut in the bot-

] tom of the coal scam.

line 1t powered by — driven by.

’
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! line 42  armoured — constructed of tough steel plate for

strength. _
line 50 prop-frec front — wit

of the coal face.
line 57 pre-sct— mechanically arrang

hout pit-props at this part

ed in advance.

. Exerciscs*

1. Give the meaning of: -
::::m (2), endless chain (13), pick (13), Foal—facc (;;),
belt conveyor (17), haulage road (20), pit bottom (52),
productivity (39), dismantle (45), hydraulic (52),
prop (52), jack up (54).ds

- Explain in your own words: ) ,

* Z‘E}:i;lh::r r)z:tc of face advance’ (22_), f?c:: conveyor
(27), * loading point* (29), “ shearing jib’ (35), ' tra-
verse conveyor’ (36), o o)

ort ’ (47}, * floor conditions .
3 Dscl:f:)ﬁbc {a) the chain-cutter, (b) the b’:lt. conveyor,
- (¢) the cutter-loader and {4) the 'hydrauhc jack, .
4. Expand into definitions which retain the actual words:
strata pressures; chain-cutter;
pressure load ; release mechanism.
5 The verb ‘to collapse’
What do you understand by 1
6. Use your dictionary to find as many d
as possible for:

member, jib, seam, clearance.

his unusual usage?

20

* orthodox working * (40), * roof

haulage unit; maximum
is used here iransitively (55).

iflerent meanings

CHAPTER 6

Prestressed Concrete

ALTHOUGH concrete is of great value to builders, it has one
drawback so far as enginecers arc concerned, and that is a
weakness in tensile strength. - To overcome this weakness,
engineers place within the part of the concrete subjected to
tensile forces another material having a high tensile value.
‘This material, or reinforcement, is normally steel, usually in
the form of rods, round, square, twisted or mechanically
deformed. In a beam subjected to bending forces the upper
part of the member tends to squeeze together, being in a
state of compression, while the lower part tends to stretch,
and it is in this area that the steel reinforcement is used to
resist the tensile forces.  (See diagram on next page.)

Steel is, however, elastic, and when subjected to tensile
forces it stretches,  As a result of this small eracks of a hair-
like nature develop in thesurrounding concrete and the over-
coming of these cracks is one of the many advantages of pre-
stressed concrete.

As improvements were made in obtaining high compres-

sion strengths in concrete, so has the strength in tension of
reinforced concrete been improved. The first reinforced
concrete had as iis tenston member, wrought iren, and with
the availability of mild steel bars the strength has increased
over the years. By cold working of mild steel bars as much
as 50 per cent increased strength has been obtained from
the basic material, while the use of alloy steels has shown yet
further increases in strength.  The permitted tensile strengths
of steel reinforcement have risen from 15,000 lb.fsq. in.
twenty-five years ago, to as much as 27,000 1b./sq. in. today.

The search for progressis a continucus one, and in 1928
M. Eugene Freyssinet perfected a system of prestressing
concrete by tensioning high-tensile hard drawn steel wire.
During the war M. Freyssinet was able to further imiprove
and dévelop these ideas. The principle involved was to
induce into the concrete an initial compression equal to
or greater than the maximum tension 10 which the member
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REINFORCED COMNCRETE

In ordinary renforced concrele
the reinforcng wires are cast o0

|

l the concrete. When hardening.the
concrete shrinkt, but the shnakege
it revtrained to some extent by the

I reinfarcement.

w When subjecced la ingense lood
cr— \small hiherto inwisible cracks open
in the cencrele.

H When the load fs reduced the steel
15 oble {o controct, due Lo its elaitic
qualities, but the concrete with poor
elasucity does not controct and

L - = the cracks remain.
PRESTRESSED CONCRETE
in prestressed concrete construction
the wires ore Iatroduced omd
L, tensioned after the concrere has
X! set (hardened} The wires placed at

the base of the beam give
comipression strength and shght
orching. -

. When subjzc(ed to heavy load the.
b2ty beam, though bent down, does not

crock.
-

Simple principles of bending in reinforced and prest

]
resscd concrete.

would be subject when under load. As bending occurred,
the tensile force merely produced a reduction of the initial
compression and, within the limit of the clastic range, the
maximum stress in the wires would not exceed the initially
induced prestress.

There are two forms of prestressed concrete in general
use. These are pre-tensioned and post-tensioned concrete,
In the case of pre-tensioned concrete the reinforcement is
placed in a state of tension and concrete is placed around
the reinforcement and allowed to harden. When the con-
crete is of sufficient strength the tension is released and is
then absorbed completely in the concrete. In post-ten-
sioned concrete the tension s induced in the reinforcement
after the concrete has hardened and transferred externally

by anchorages into the structure.
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PRESTRESSED CONCRETE

The diagram illustrates the princi i
e d principles of bending and th
application of 'thc external forces involved in prgstrcssin ;
A muc!1 1{scd .5|fmlc of prestressed concrete which illustratfﬁ;
the principles involved is that of the book-case. If one
tlz:kcs from a b.ook-shclf a number of volumes and holds
; em together simply by the volumes at each end, it will be
Ol{nd that thqsc in the centre fall to the floor.. By the ex-
ertion of conﬁdcrf;lblc horizontal force applied to the two
extreme books quite a number of books can be retained in
position. In this case the whole of the forces ‘are exter-
na:ly appltl:d andh the effort exerted by the arms is equi-
valent to the a i i
valent « nchorage forces developed in post-tensioned
from Prestressed Conerete by G. W. Kirkland, m.B.E

' . M.L.C.E., M.Lstruct.E. Lecturc I Novcmbc,r 15-35.8 !
II!nc 22 mild steel — steel containing little carbon. .
’!nc 21; cold w9rkmg——shaping without the use of hear.
I;:)c g] Lb.]sq. in. — pounds per square inch.

1€ rawn steel wire —stecel wire made by drawi
" out or pulling. y eramng
ine 50 anchorages — places to which i

: th
is firmly fastened. ¢ remnforcement

Exercises

1. Give the meaning of:

tenisile strength (3), rcinforcement (6 i

A , }, compressio
{t0), v:'rought.lron {21}, availability (22), all};y stc:l
‘(25): high-tensile (31}, prestress (40).

2, I‘.xplal.n in your own words: ) .
rsubjcct’cd to tensile forces’ (4), ' mechanically de-
‘ormc_d (7), ‘high compression strengths’ (18),
S:,ZT,SI?}?' rgemt:cr.’ .(2I), ‘50 per cent increased
(gg)g (24), * within the ‘lufmt of the elastic range’

3. \/:Vha:iarc the differences between (2) pre- and post;tcn-

sioned concrete, and (&) mild steel
sioned concrete, - ) steel, alloy steel ant;l hard

4. Write five sentences in which you use:

basic material, perfected a sysiem, the principle in-

23

35

60



A FIRST TECHNICAL READER

volved, ecqual to or greater
writer uses t

his with the use int

:h of the following arc su
o W e we k- unit, structurec, compo'r;lcn.t? ‘ ,
fumns five words bcgmmn% pre-
and fve beginning ¢ post-’ (mean-

5. Notice how the
35). Compare !

do the same wor

6. Colleet in two co

(meaning before’)
_ing ¢ after’).

he word ¢ member

24

- -
than, in a statc of tension.

' (9, 21,

he prcvious passage
fliciently vague o

“caryo require at least 80 feet between transverse bulkhcads

‘ing the engincs.  All steamers, therefore, have a minimum

CHAPTER 7

Safety in Ships

|
i
|

|

AN ‘important contribution to safety in ships is subdivision,

. that is, by transversc bulkhéads, and by the fitting of double

bottoms, which were first introduced in the Tyne-to-London'
colliers about the middlec of the last century. It soon bed
came standard practice to build these into the structure ofj
all sea-going vessels. i
* The double bottom in all sizable cargo and passenger’

vessels extends from the afterpeak bulkhead to the forepeak

bulkhecad. It is divided into tanks of a total capacity which,

together with the forepeak and afterpeak tanks, enables a, |
ship to make a normal sea passage without recourse to the,
use of dry ballast, thus saving time and expeuse. Also, as
the name implies, they provide additional safety in a double .
bottom for about 90 per cent of the vessel’s length, and the |
remaining 10 per cent of length is taken up by forepeak
and afterpeak tanks, which are usually fitted with a tank
top providing double skin for perhaps the most vulnerable
spot of the vessel’s construction. These tanks may also be
used for trimming purposes, and for assisting the stability
of a ship when loaded with a light cargo, such as umber or }2
bales, They also provide a level platform, better stowage
and safer transport of cargo. Subdivision of a cargo ship
must, of necessity, have some relation to the trade in which
the vessel is engaged and to the length of the merchandise
carried. Experience has shown that ships carrying general 2

—

in one hold. In the sailing ship only one transverse water-
tight bulkhead was fitted forward. ' .

The risk of fire in steamecrs led to the fitting of .wo further
watertight bulkheads to divide the machinery space from
the cargo holds, so that if the ships were flooded by any
cause in the cargo spaces, there was still a chance of work-

=TT

of four bulkheads which may be reduced to three if the
engines are placed aft. This applied, of course, to a com-

w

25



A FIRST TECHNICAL READER

For:lHolds

A
e \'\ ]
A \\ 4 /I
S s -

N~ x = <t
—
Bulkheads

! Double Bortom

. Ikheads
Forepeak Tank Bu

Cross-section of a ship.

ively small ship; a ship of 285 feet would have an

apzri?:ii;rc\aﬂ \,a.rau:nighitJ bulkhczd, and as the ship increases
in length more would be fitted. .
" 'lI?hcg foregoing applied to cargo vessels’ subd;vns:on, and
the safety measures required for'passcn'gcr vessels :;\rchm;mln:t
complicated. The subdivision 1 rcqt'urcd_lo be such tha
they will be able to remain afloat with cither one, tv:io 0(;‘
three adjacent compartments 'ﬂoqdcd, the higher stan larc
being for vessels which are predominantly passenger ;z‘rr.lc:',.

For the purpose of the Safety Rules m.adc by thcf hm;sg;z;
of Transport for giving eflect to the requirements of the,
International Convention for Safety of Life at Sca, passcngcc;
vessels are arranged in classes ranging from Class 1, engage
in long international voyages, to C:Ia.ss VI (a), carr}(mfj no
more than 50 passengers for short distances near the land.

26
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SAFETY IN SHIPS

The greatest advantage in subdivision is perhaps scen in
a tanker where a vessel of say, 460 feet might have as many
as 17 transverse bulkheads and two continuous longitudinal
bulkhcads, The tanks are, of course, part of the structure
of the ship and extend over 75 per cent of the length of the
ship. There are also double bottoms under the machinery
spaces and a deep tank under the forchold. The construc-
tion is a near approach to an unsinkable ship, the weak spot
in this design being that the engine room is situated aft. It
is normally about 20 per cent of the length of the ship. If,
therefore, the engine room were holed and flooded while the
vessel was loaded with heavy fuel, there would be such an
enormous tipping lever as to bring her stern under water.
When loaded with a gasolene cargo at 50 to 52 cubic
fcet a ton she would remain afloat so long as the bulkheads
held. "Experience has shown that when in ballast a tanker

will take a great deal of punishment before she will sink.
from Safety in Ships by Captain J. P. Thomson,

0.B.E. 9 July 1854,

line 8 afterpeak, forepeak — the extreme sections of a
ship, in the stern and bows, respectively.

line 19 trimming — adjusting a ship’s balance.

line 21 stowage — storage on a ship.

line 28 forward — towards the front part of the ship.

line 57 forehold — hold in the front part of the ship.

Exercises

1. Give the meaning of:
bulkhead (2), collier (4), ballast {12), merchandise
(24), steamer (29), aft (35), tanker (52).

2. Explain in your own words:

‘subdiviston’ (1}, ‘for trimming purposes’ (19},
* transverse watertight bulkhead ’ (27), ‘ predominantly
passenger carriers ' (44), ‘enormous tipping lever’

(63). . \

3. Draw a plan of a tanker from the facts given in the last

paragraph.

4. Explain in simple language:

{a) the principle of subdivision,
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(6) what uscs arc made of ships’ tanks,

(¢) how and why a tanker is

its weak spot is.

designed and show what

5. Write five sentences in which you use:

standard practice, without

recourse to, safety measures,

for giving cffect to, a ncar approach to.
6. Paraphrasc the following SEntences:

(a) *Itis divided into tanks

(6) * Subdivision of a cargo shi

carried ’ (22}.
{c¢} ‘The subdivision 1s requ

— _ - timc and expense* (9).
p — - — merchandise

ired — - passenger carriers’ (41).
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CHAFPTER 8

Insect Behaviour

One has only to consider the peculiar behaviour of the
solitary wasp, Pompilus, which catches its spider before it

" digs its burrow and marks, by a remarkable feat of me-

mory, the position of the spider, to realize that memory
plays a most important part in the behaviour of these
insects.

The sand wasp, Ammophila, seems to exhibit in its beha-
viour the beginnings of choice and, possibly, a glimmer of
intelligence. The sand wasp digs its burrow by using its jaws
as mining tools and its front legs as rakes. It burrows into
the sandy soil for a few inches, and, every now and then,
it comes across a little stone. The wasp takes great care to
remove, from the site of its operations, all the debris that it

has thrown up in its diggings; all the small stones and peb- ﬁ

bles that it comes across, it puts to one side. It finishes
its burrow by gouging out the top portion with a slightly
greater diameter than the deeper recesses of the burrow.
Having done this, it then selects one of the pebbles which
will fit exactly into the mouth of the burrow and places
it in position, and if the evening is fast approaching, it will
cover up the whole area with sand. The inscct does this
so cffectively that it is impossible for the human eye to detect
where the underlying burrow is to be found. The intention
of the sand wasp seems to be to hunt its prey on the follow-
ing day when the sun is high up on the horizon. For the
rest of the evening it goes off, nobody knows where, to await
the dawn for its hunting expedition. The prey that the sand
wasp will search for is the grey worm. This grey worm is
the larva of a certain moth, and is to be found around the
roots of thorn bushes. The wasp hunts the worm in very
much the same way as a terrier hunts a rabbit. When the
worm emerges upon the surface, the sand wasp falls upon
its prey and, according to Fabre, stings it in cach of its
thirteen separate segments. Gripping the worm in its
mandibles, the wasp stands astride it; and although it may
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be as much as once hundred yards from its burrow, the wasp
makes a straight hine from the scene of its hunting to the
burrow which it made the previous evening. Having
located the burrow, it removes the sand, pushes the para-
lysed caterpillar into the burrow, lays its egg upon i, fills
up the sand and then flies away. Indeed, there is one va-
ricty of Ammophila which actually picks up a stone and,
using it as a ram, forces the sand down into the burrow,
and eventually leaves the surface of the sand so smnoth
that it is impossible for the human eye to locate the
position of the insect’s operations. Thisis truly remark-
able behaviour, and one might see in it many clements
which could be considered examples of choice, and perhaps
of intelligence. 1t is an example, also, of an animal using
a primitive tool for its work.

Against this, however, is the behaviour of mason bees
while filling their cells with pollen and nectar, as described
by Fabre. The mason bec arrives at the partially empty
cell and, putting its head into the cell, disgorges the nectar
which it has collected; and then, turning round, it puts the
end of its abdomen into the cell 1o brush off the pollen
grains, which it has collected into a load on the underside
of its abdomen. This action of the mason bee is constant
and may be considered to be an instance of pattern beha-
viour,

Fabre describes how he interrupts this pattern in the
middle. He flicks the bee away when it is about to put its
abdomen into .the cell 1o brush off the pollen. Fabre was
very interested to see what would happen next. Would the
bee fly back, having been brushed away, and resume the
pattern of its behaviour at the point at which it was inter-
rupted? Fabre found that it did not do this: it started the
pattern all over again. Every time that the bee went to
put its abdomen into the cell 10 brush off ‘the pollen grains
from the underside of its abdomen, Fabre flicked it away
again with a straw; and every time the mason bec flew back
and went through the pattern from the beginning once
more. This type of behaviour seems to be common among
the bees and the wasps and insects generally; their actions
are performed according to a dehinite pattern, and if this
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INSECT BEHAVIOUR

pattern is interrupted, the insect has to begin all over again
in order to finish it.
from Modern Research into Bees and Bee-Keeping by
Stanley Gooding, M.A., M.sc., M.D., J.P. April
1958,
]inc 2 solitary — of a kind not living in communities.
line 33 Fabre — great French entomologist (1823-1915).
line 59 pattern behaviour — automatic behaviour follow-
ing a pattern common to all members of the species.

Exercises

1. Give the meaning of:
burrow (3), debris (13), prey (24), larva (29), terrier
(31), segments (34), mandibles (35), cell (52}, pollen
(52), nectar (52), disgorge (54), abdomen {56).
2. Explain in your own words:
* the beginnings of choice” (8), ‘ mining tools ' (10),
*from the site of its operations’ (13}, ‘ the action of
the mason bee is constant® (58}, * an instance of pat-
tern behaviour * (59).
3. In not more than 50 words, describe the behaviour of the
sand wasp,
4. The abdomen is the third section of an insect's body.
Find out the names for the other two scctions.
9. Arrange these words in order of development:
adult, larva, cgg, pupa. '
6. Paraphrase these sentences:
(a) © It finishes its burrow.. ... of the burrow * (15).
(6) * This is truly remarkable. . . . . of intelligence * (46).
7. What workers would you normally expect to use:
a rake, a gouge, a ram?
8. Entomology is the study of insects. What are the fol-
lowing:

zoology, anthropology, ornithology, morphology, pa-
facontology ? :
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" CHAPTER 9
An Experiment in Plumbing

A mopERN development of an existing practice is washing
under sprays at basins in office and public buildings. This
has -becn a provision in factories where washing-troughs and
washing fountains have been fitted with spray-taps for some
years, but from which no information regarding economy
appears to have been obtained.

As an experiment, and with the knowledge that shower
baths showed considerable economy of water and fuel when
compared with slipper-baths, the Ministry of Works changed
normal hot and cold water supplies over to a blended supply
delivered through spray Laps to a range of basins in a men'’s
lavatory and in a women’s lavatory in an office building;
but in each case they kept one basin on normal supply, and
they removed plugs from the basins having spray taps. This
washing under running water had medical backing and this
preliminary experiment was to obtain user reaction. This
turned out to be favourable, and’it was found that a rate of
supply of three to five pints per minute of the blended water

gave satisfaction, which indicated a considerable saving of -

water and of fuel. With the assistance of the Building Re-
search Station a fully detailed experiment was put in hand
involving the installation of water meters to hot and cold
supplies'in all lavatories in the building, whether on normal
or spray tap supply, and electrically wiring the taps to re-
corders, The results over a year’s working were obtained,
and these show that, compared with normal taps, only half
the water is consumed when using spray taps, and the saving
in fuel also is substantial. The quantities of water used only
for ablutions in this one office building per weck arc shown
in the table opposite. :

This amounts to a saving of over 570,000 gallons of water
per year in only one of London’s buildings.
- An interesting point concerns the larger saving in hot
water; much of this is attributed to the loss of heat, which,
in normal supply, is taken up by the basin, and which was
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A modern wash-basin and spray-tap.

Water consumption
in gallons
Hot  Cold  Total

Type of Supply

Normal hot and cold supplies 16,000 | 6,000 | 22,000
Spray taps delivering water at 105°F 7,000 | 4,000} 11,000

Saving in water | 9,000|2,000[ 11,000

shown to reduce the hot water temperature by some 10°F.

The adoption of this system for office and public buildings
would introduce savings additional to water and fuel. A
sumpler basin is possible, there should be no plug, chain and |
staple, and there is no need for the controversial and un- 40

33




A FIRST TECHNICAL READER

hygienic overflow. Service piping may be smaller, for we
arc here concerned with a delivery of four to five pints per
minute in place of 3} gallons, that is, 28 pints per minute,
from the two taps of normal supply. On the waste piping
side, not only may pipe sizing be reduced but branch vent-
ing to traps may be omitted if the traps are secure from
syphonage induced by the discharge of other appliances.

A user comment drew attention to the fact that everyone
might not want water at the temperature given by a master
blender. A manufacturer has now produced a spray tap
which in one turn of the tap head mixes hot and cold sup-
plies from unmixed cold to hot so that temperature of the
supply is in the control of the user. The system with taps
of this kind has been installed as a permancnt feature in an
office building, and very laudatory things are being said of it
by the users.

from Plumbing by G. L. Ackers, 0.B.E., M.LC.E,,
2 August 1957,

line 9 slipper bath — originally a bath-tub shaped like a
slipper with a covered end, here the conventional
bath-tub.

line 41 overflow — outlet for sparc water,

line 43 sizing — size.

line 45 Dbranch venting to traps — branch piping relieving
positive or negative air pressures which may build
up in waste-pipe systems.

line 47 syphonage — syphoning.

line 49 master blender — device which has complctc con-

' trol of the mixing of hot and cold water.
line 55 laudatory — full of praise.

Exercises

1. Give the meaning of:
washing troughs (3), spray tap (4), plug (14},
staple (40), service piping {41}, waste piping (44), dis-
charge (47).

2. Explain in your own words:
‘an existing practice’ (1), ‘a blended supply® (10),
*had medical backing® (15}, ‘user reaction’ (16),
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“a fully detailed experiment was put in hand ' (21),
‘ user comment * (48).

. What do you think was the purpose of:

{(a) thc water meters, () clectric recorders?

- Find at lcast three different meanings for the word * basin’,
- Notice the writer’s fondness of noun forms in -ing, (ser-

vice piping, waste plpmg, p:pe sizing, branch venting).
What might he have written in place of each of these
nouns?

- The suffix -age (as in ‘syphonage’) is often used to

mean action, condmon or function. What, then, is the
meaning of:
haulage (Passage 5, line 10), anchoragc {Passage 6,
line 50), stowage (Passagc 7, line 21)?

. The sentence beginning * Thxs turned out to be favour-

able—’ illustrates the rather loose construction seen in
much technical writing. Clearly the clause * which
indicated a considerable saving of water and fuel’ does

not refer to ‘ satisfaction >, What then does it refer to?

. Paraphrase the last paragraph.
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CHAPTER 10

The Radio-Carbon Test

During the ‘past fifty years, and not least during the last
ten of them, science has made remarkable contributions” to
the study of the human achievement: so much so that we
have been compelled to accustom ourselves to a recurrent
readjustment of primary values,

The crowning glory of science in this humanistic context
is the famous radie-carbon test which came to us from Chi-
cago as a by-product of atomic research in 1949 and has
already given a new definition to much hazy thinking. The
theoretical principle of this test is simple enough., Under
the influence of cosmic rays from the outer space, radio-
actuive carbon atoms of atomic weight 14 — whence they are
known as Carbon 14 or C 14 —are formed in the atmo-
sphere and are there associated with ordinary carbon atoms
of atomic weight 12 — Carbon 12 or C 12, Furthermore —
and this is the important if theoretic factor — between the two
groups of atoms, G 14 and C 12, a fixed ratio is maintained in
the carbon dioxide of the atmospherc. Now the carbon
dioxidc containing this fixed ratio is absorbed by plants, and,
since plants enter directly or indirectly into the substance of all
organic nature all living things (whether animals, shell-fish,
or plain you or me) incorporate C 14 and C 12 in this known
and supposedly constant mutual proportion, But, from the
moment of death the organic subject begins to lose C 14,
and the proportion of C 14 to C |2 thereafter decreases in
1t at a known rate. Your boots, for example, have propor-
tionately less C 14 than your body. Now, within limits,
the surviving amount of C 14 is measurable, so that, since
as 1 say the rate of decrease is known, the length of time
since death can be calculated within a present maximum of
just over 40,000 years. There are, as might be expected,
pitfalls in’ this process, and from start to finish the test is
subject to many controls and some reservations. But by
and large it is now accepted, and its reliability will increase
with experience and mechanical improvement. The num-
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THE RADIO-CARBON TEST

ber of machines and available operatives is still tiny in
relation to the potentiality of the test; in this country, there
are as yet only two or three machines, of which I believe that
no more than onc is at the present moment {1957) in working
order, and that intermittently,

A few random examples will serve to illustrate the sort
of achievement which may be expected from this test. In
North America the last advance of the Wisconsin glaciation
passed over tree-trunks, the average age of which by the
Carbon 14 method is about 11,400 years from the present
day, less than half the age formerly expected by geologists.
The oldest artifacts determined in America are, or were
recently, some rope sandals covered by volcanic deposit in
Oregon; the age indicated by the test was about 7,000 b.c.,
a very unimpressive record for the Western Hemisphere, but
subject, 1 have no doubt, to supersession in due course.
Nearer home, wood from a mesolithic settlement skilfully
excavated a few years ago by Professor Grahame Clark at
Star Carr, near Scarborough, yielded a date of about 7,400
B.C., which is now one of the few fixed time-points in pre-
neolithic Britain. In the Near East, two dates of high
importance to any study of Man's achicvement have been
obtained by the test: a village of primitive farmers in the
Khurdish hills was thus dated, on the basis of charcoal and
land-mollusca, to about 4,700 B.c.; and more recently at
Jericho in Jordan the earlier towns of that very remarkable
sitc. have been provisionally auributed to a date in the
vicinity of 7,000 s.c.

from Science in  Archacology by Sir Mortimer
Wheeler, c.LE., M.c., p.iit, F.p.a., 27 Sep-
tember 1957,
line 6 humanistic — putting most stress on human in-
terests, '
line 43 glaciation — (Ice Age) covering by glaciers,
line 52 mesolithic — of the middle stone age.

Exercises

1. Give the meaning of:
by-product (8), cosmic rays (11), radio-active {11y,
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atomic weight (12), volcanic deposit (48}, land-motlusca
(60). :
. Explain in your own words: .
“a recurrent readjustment of primary values' (4),
*a fixed ratio is maintained’ {17), * all organic na-
ture’ (20), ' known and constant mutual proportion’
(23), * within a present maximum’ {30), ‘subject to
supersession in due course’ (51},
. Explain in your own words how the radio-carbon test
works.
. Write five sentences in which you use:
‘ the theorctical principle’, *the important factor’,
* at a known rate’, ‘ subject 10 some reservations’, ‘' a
few random examples ',
. Put into chronological order: palaeolithic, neolithic,
mesolithic. :

38

cHAPTER |1
. Problems with Submarine Cables

MosT cable makers know that at times, for no apparent
reason, certan types of cable (not necessarily submarine
cable} will fail, and when examined it will be found that
the conductor is broken, and on rare occasions one or ‘both
ends of the conductor will protrude through the insulation.
Usually this occurs where there is a comparatively strong
insulating material and a single and rather weak conductor.
Experience of this type of fault has been found in certain
varieties of polyethylene-insulated cables for radar operation,
particularly those cables insulated with straight polyethylene
as opposed to Telcothene. Until 1948, however, such a
fault had not developed in submarine cable core. During
1948, when Cable and Wireless, Limited, were laying onc
thousand nautical miles of the renewal of their St. Vincent-
Pernambuco cable in very deep water (2,500 fathoms
or 15,000 feet) and in very trying weather conditions, it
became necessary during the operations to buoy an end
of the cable on the surface, and after forty-eight hours,
when the ship returned to pick up the end, it was found
that a fault had developed. On inspection it was found
that the copper conductor had broken and forced itself
through the insulation and even between the armouring
wires (these are laid quite close together) so that a length of an
inch or more of bare conductor was exposed. At first sight
this would seem impossible, but after careful study, with a full
appreciation of what occurs when laying cable, and more
particularly when one end is free-buoyed, the folliowing
became clear.

When a cable is strained, as it is under the stress of
laying and still more when picking up, the cable itself
stretches, armouring wires and all, partly elastically and
partly by rotating, so unwinding the turns of the armour
wires. The core, which is virtually free to slide inside the
armouring, may under these conditions stretch consider-
ably at any one place, and the conductor (fully annealed
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UNIT 12

Introduction

(S]]

10

Writing Narratives: Telling a
Story

1 A narrative usually describes a sequence of events which took place in the past.
This unit looks at narrative in relation to telling stories.

Read the story below. While you are reading, think about these questions, then
discuss them with vour group.

a) Has the woman been in the room before?

b} Is the woman surprised to find someone in the wardrobe?

¢) What do you think the relationship is between the man and the woman?

d) What do you think has happened before this episode?

e} What do vou think will happen next?

f) From whose point of view is the story told? Through wwhose eves do we see the
“room?

g) Now give the text a title.

T ——
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' g the
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1L opened nois _ 11
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bare floo boa
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y hehind me.
able with twe
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R T 5[()()d each et was (et )
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i crossed the roo! and as 1 did, 1 thoug

room ﬂgﬂlﬂ .

e e : > 1OW.

. med w face the s getting close now.
empty. | e 11 could (eel that T was g 2 v as pnssnblC-
heard a scraping sound. Lrobe rying to move as quiety

ds the ward 1 pullcd

the handle
L.an

I walked towar e

As 1 reached for the
suddenly at the door -

myv hands began 10
d there he was . .

2 a) The action in the text above is presented in the order it happened. Look at
the diagram of the room below and draw lines to show how the woman
moved around the room. Put numbers 1, 2, 3, 4 to show where she stopped.

b) Now compare the points on the diagram where the woman stopped with
the paragraph structure of the story. What do you notice?
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Jocabulary development 3.1 a) Study the text again and write down all the words the wriler uses to tell
the reader about sounds.

Auenthy,

b) The writer tells us that the woman ‘moved silently up the stairs’. Work
with vour partner and write down waords that can replace silently in the
first sentence of the text to describe all the different wavs someone can
walk. Use a thesaurus/dictionary to help vou.

3.2 2) Now write down ail the words the writer uses to describe the condition of
the room:

Amall,

b) Work with your partner and write down as many other words as you carr
that you could use to describe the condition of this room and the
furniture. Look at the examples to help vou.

Room: dw%

Furniture: Ahabbg;

3.3 The writer lets the reader know that the woman is looking for or expecting
something/someone. Write down the parts of the text where the writer suggests
this,

Organisation 4 Narratives in stories are organised in different ways by different writers.

: However, they usualiy give readers information about the characters (the people
in the story}; the setting (place, time}); the events (things that happened); the
outcome (what happened in the end). Now complete this grid for the text in
exercise 1.

SETTING CHARACTERS . EVENTS CUTCOME
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Writing task: Writing
dialogue

Writing task

5 Althougly this story has an outcome - the woman finds the man - it is not a very
satisfactory one. The reader still wants more information. What questions do vou
think the reader wants answered? Write them here.

6 a) The text below finishes the story started in exercise 1. Read it carefully and
find out whether the questions vou wrote down in exercise 3 are answered.
1) There is something important wrong with the text. What is it?

Talbot stared out at me, a thin nervous smile on his lips. So ...
here I am he mumbled. What are vou going to do nowr |
looked back at lum i amazement. How difterent he was! His
hair was grev and his skin was pale and wrinkled. His filthy
clothes hung from his skinnyv body. I'm going 1o do what I've
been waiting 1o do for three vears | whispered calmlv. 1 raised

. the gua slowly unuil 1t pmnled towards his chest. His |||)9 parted
slightly and a Micker of fear passed across his eves. No .. . not
that .. . vou have to listen . .. But I was finished with listening,
My search was over. The suund of the bullet leaving the gun
shattered the silence and echoed in the empty room. He
slumped to the floor gasping for atr. In the distance I heard a
dog bark. | turned away and walked out of the room.

7 The problem with the text in exercise 6 is that the punctuation and lavout of the
dialogue is incorrect. Look at this piece of dialogue.

quotation marks at the beginning and end of the speaker’s actual words
—
[d .
“What's the matter?” she asked. ~<¢———~ reporting verbs
‘It's nothing . .. (\10n‘t worry', he rcp]icd.“d

new line for each change of speaker

Now rewrite the text 5o that it is correctly punctuated and laid out.

8 The writer of the narrative in exercise 1 chose to write from the point of view.of
the woman. We ‘see” the room through her eyes. Now rewrite the story through
the eyes of the man. Make the man the 'T" in the story. Imagine that he hears
someone coming up the stairs and hides in the wardrobe; when the woman comes
into the room he can see her through the keyhole of the wardrobe door. He is
terrified that she will find him. He knows her. Her name is Jean.




After wriling

Extension activity

Remember!
® Write about events in the past tense
¢ Use the past tense of the verb “to be’ Lo write descriptions
® Organise the paragraphs as follows:
- Paragraph 1: from the time the man first hears the woman until she enters the
room
- Paragraph 2: the woman enters the room, crosses to the window and looks
out
- Paragraph 3: the woman hears a noise from the wardrobe, w al!u towvards it
and opens the door
* Useappropriate words to describe the sounds vou can hear and to describe the
woman's movements
¢ Only write about what the man is thmkm&, and can see

‘Begin like this:

Suddenly I heard the'sound of feotsteps on the stairs ., .

9 a) Work with the Improvmg Your Wnllng ched\llst in Unit 1. Try to improve
what vou have written,
b} E\chanbe texts with your partner. Compare his/her text with the checklist,
Can it be improved?-
¢) Compare your text with the key text on page 78.

10 Now try writing a story of vour own. Choose one of the pictures below and,
working with vour partner, plan a story around it. You will have to imagine what:
happened betore the situation in each picture as well as what happened after.
Think about the pictures in terms of setting, characters, events and outcome.
Imagine vou are one of the characters in the picture vou choose and write from
that character’s point of view.

u
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UNIT 13

e

Discussion

Preparing for wriling

Writing Letters: Expressing
Opinions

1 When people disagree with something that is happening in their society or
want to support a particular idea, they will sometimes start a campaign. A
campaignis an organised way of working for something vou believe in.

1.1 Campaigns start for a variety of reasons. With a partner, make a list of five
problems or policies that have caused campaigns (of protest or support) in your
country ot countries.

Example: Whaling

1.

2.
3.
4

5.

! \
1.2 How successful have these campaigns been? Choose one of the problems on
vour list where a campaign was successful and write a list of two or three things
that the campaigners did in order to get what they wanted. When you have made

your list use it to tell a partner what happened during the campaign and why you
think it was a success.

Example: Stop buying whale meat products
1.
2.
3.

2 In Britain there have often been protests about factories that local people
believe to be dangerous. The newspaper article below is typical of the sort of
problem that people face in many small communities,

Wessex Gazette, May 10th 1988

Anger over armaments
factory extension

Residents in the Wessex village ©

- Ce g
Dornington were furious today as

resull of a Ministry of Defence deci-

-on to extend an explosives faCth\‘)o
i’?ﬂerc there have all‘eq(ly bf}i? 1}1%
y seeidents  during the =
i?ll}::;c;:;“ﬂ.csidans held a pl‘Ot;?bi ,
n:eet.'mg in the village Palclnsé‘:l“c,\f-
campaign against the pm}pcrll L e
sansion was launched by 10€

cillor Mary Loughlin.




2.1 One way of letting people know vour opinion is by writing letters. In Britain
it s very important to write to vour Member of Parliament, the minister
responsible for taking decisions and to the newspapers or other interested
organisations. The letter below is a good example of this sort of letter. It was
written to protest against the factory extension.

The writer of the letter below has organised her writing so that it will get her
opinton across as effectively as possible. After vou have read it, match the
following section labels against the sections in the letter. -

] ADDRESS OF SENDER T JJUSTIFICATION FOR COMPLAINT
[7] ADDRESS OF RECEIVER [ ] SIGNATURE

[ ] CLOSING i [[] REASON FOR WRITING

[ ] PROBLEM/COMPLAINT [] REQUEST FOR ACTION

{ | DATE _ - [_JSALUTATION

(] FINISHING STATEMENT

24, Agnes Street,
Dornington
Wessex

WXz SPU

May 17th, 1983

Rt Hon James Devar
Minister for Defence
Ministry of Defence
.. Hain Building
Whitehall
.- London SW1i -

5. B

Dear- Sir,

I am writing to you because of possible changes at the MOD
factory at Dornington in Wessex.

¥We have heard from recent reports that you propose to allow the

factory here tc expand. This will lead to a considerahle increase
in explosives production at Dornington. We feel that it is unfair
to impese such a large danger on our community. ’

5 B e

There are twé main reasons for our fear:

1. There have been two gericus accidents at the Dornington
factory in the last two yeard. In one, three workers from our
village were killed and others badly injured. In the other an
area of 10 square kilometres was polluted with chemical waste,
There has never been a public enquiry into these macidents.

2. Ve have heard that the planned extension will be for the
production of even more dangerous materials.

Because of these very real fears the vwhole village of Dornington
has come together to defend itself against your department's
proposals. We shall fight any plan to expand MOD Dorningten
until your department has ngreed to hold a full public enquiry
inte the accidents at the factory. We also demond that the

plans for expansion are made public and inspected by an

independent expert.

&

We hope that you understand how worried we are by the changes you
want to make at Dornington and look forward to hearing from you
so0n.

Yours faithfully

My g

Councillor Mary Loughlin

@@E‘ﬂ
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Vocabulary development

Writing task
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aceic ents Lhanges enquiry expert fears
increase  material  reasons  reports -
a} | considerable wcrease
mterest

by l independent

<) ﬁaossible

real

d)

e) Lserious

4 Wessex Gazette, May 18th 1988

f) L dangerous

g) Lmain

h) [ public

i) L recent

explosion

sound of yet anot
nearby MOD factory.

A spokesman for
Qg far we are not sure what caused
the explosion. One production work-
er has been killed and serious dam-

Village fury after third

Villagers in Dornington were horri-
fied today when they heard the
her explosion at the

the MOD said:

age has been done to the factory's
roof. All manufacturing has been
stopped for the moment.

Councillor Mary Loughlin - a lead-
ing opponent to planned expansion at
the factory - told our reporter that
the villagers would continue with
their campaign against the MOD
plans for Dornington. ‘We won't let
them turn this place into another
Chernobyl,” she said.

4.1 Ma i
ry Loughlin wrote a letter to the Minister after this new accident. Here are

the notes she used:

1. accident 18

now 4 dead
2. demand

May .CC’_T"-P___’-WJ-‘;L wnacceptadie
Ird accedent 2 years #

a) tmmediate close factory
b) full public enquiry accident
¢) public enquiry inko future of factory

3. No mwre déaths (n Darruh.gt‘:an
4. mus ( '
| t understand how Serwows Sitwation - act mme.d.l.aze/af
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Use these notes and the vocabulary lists from Section 3 to write Mary Loughlin’s
second letter to the Ministry. The letter outline below will help vou organise vour
writing. Let the Minister know that vou are very angry about the situation - but
remain polite. )

¢ Address of sender ¢ Justification for complaint
* Date ® Request for action

¢ Address of receiver ® Finishing statement

¢ Salutation ¢ Closing

¢ Reason for writing - ® Signature

)

Problem/complaint

4.2 When you have written vour letter, first check it against the Improving Your
Writing checklist in Unit 1. Then exchange your work with a partoer and see if
you can improve their writing while they work on vours, Discuss anv
improvements you want to make with your partner before you go on.

4.3 Compare your letter with the key text on page 78 and make any final
alterations vou think are necessary.

Extension activities Either

9.1 You live in a quiet part of town and are very happy there until a restaurant
starts to Jeave large amounts of rubbish in the street outside vour front door. You
talk to the restaurant owner but he refuses to stop so vou teel vou must write to
the Local Environmental Heéalth officer, Ms Jean Archer. You will need the
information in the box below.

Ms Jean Archer 17, St Anne's Lane

Environmental Health Officer Burley

Civic Hall . Leeds

Leeds LS24 2KF

151 4yUp

Pacific Cafe dustbin

18, St Anne's Lane rubbish

Burley . health hazard

Leeds ' warning

LS24 LKF object
request
refuse (vb)

The letter outline you worked with in the earlier parts of this unit will be very
important when you write this. Try to plan your writing so that your argument is
clearly and effectively presented.

or

5.2 Work with a partner and write a letter that might have been used during one
of the campaigns you discussed in Section 1. Use the letter outline you have
worked with during this unit and plan your letter carefully.

After you have written your letter give it to another pair of students. They will
now have to write a reply, trying to answer as many problems as they can.
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fealing with numbers 1

' Language

Summary 4

Approximations are particularly useful when describing .
graphs which are not designed to give exact information
but rather to show an overall picture.

Look at the graph of the USA and European
unemployment rates and read and listen to the
approximations in the comments 1 to B which follow.

1
10

th o ~N o W
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% of Labour Force

USA and European unemployment rates .
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-~
-..--..--..._._._._.—_/ EUfODEﬂ‘ USA
Europe ’ USA
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1987

In 1982 the percentage of the labour force
unempicyed in the USA was nearly ten percent.

This figure was just under seven percent in 1991,

in 1987 it was approximately six percent.

in 1982 the figure for Europe stood at just over ten
percent. :

Three years later in 1985, it was coming up to eleven
percent.

Both figures moved in opposite directions,after 1983,
.USA unemployment falling by roughly two percent
over the next year.

By 1991, the European figure was more or less ning
percent and the US figure was getting on for seven
percent.

This made the unemployment figures for Europe well
over those of the USA by 1991.




Presenting informatien: use of signals

s

PART 1

Language
Summary

The graph below shows the changes in consumer prices
in five major countries between 1988 and 1991. Read
the text of a presentation about this graph and nolice the
use of signals,

Consumer prices % change on previous year
10
8
6 Usa
France ~
4 — ~
- _\
Germarly‘ - -
2 L -~ Japan
0
1988 1989 1990 1991

Good morning, ladies and gentlemen. Today, 'm going
to talk about changes in consumer prices in Britain, the
United States, France, Germany and Japan during the
period 1988 to 1991.

First of all, let’s look at a country whose price inflation
was higher than anyone else’s dunng this penod.

As you can see from the graph, price inflation in
Britain stood at around 5% in 1988, rising to almost 10%
in 1990, before falling back lo 4% in 1991,

Now, if we turn to another large trading country, Japan,
we can see thal the situation is different. Price inflation in
Japan was as low as 1% in 1988, and even though it
subsequently rose, it was always well below 4%.

Finally, let's look at Germany, the only country
experniencing a rise in inflation in 1991, This rise from
around 2% in 1990 to over 3% in 1991 was largely due
to the extra costs of re-unifying East and West Germany.

in conclusion, we can observe that Britain had the
highest rate of inflation of the five countries examined
throughout this period, although the gap narrowed
substantially in 1991,

NOTES

TRVAgLITES

s A At
SIS AENI3LON.

Refers to Britain,

Refers to visual.

Changes lepic o
Japan.

Changes lopic Lo
Germany.

Finishes.




3 Trends . ’

‘Language Intensifiers and softeners

Summary 2 The following bar charts show some of the most important
inlensifiers and solteners which indicate the extent of
change.’

fractionally higher 200 198 shightly higher v 200

marginally lower . " a little lower T 190

somewhat lower 200 ' considerably higher 200
substantially lower

a great deal higher 200
far lower

much lower
dramatically lower !

'ntensifiers and softeners can be expressed in sentences
like this:

Sales were slightly lower
Sales dropped slightly in the second quarter.

' There was a slight drop in sales )
Productivity was dramatically higher |
There was a dramatic increase in in the Swindon plant
productivity ‘ last month.
Productivity rose dramatically

Focus on Listen to the cassette and complete the sentences. The
Language 2 populations of three towns are being compared.

You probably know that Avonvilie's population is a
' than Bathford's,
but what surprises many people is that Abbotsbury's is only -

. than Tipworth's population. '
Tipworth's population is now : [Check your yj

than ten years ago. answers in the ke




Comprehension  Read the following extract from Europe in Figures

Deadline 18921 Some of the trend language is in Halics.

INDUSTRY AND THE ECONOMY

Trends 3

European industry remains a major force in the
world economy, and although its share of the
European economy as a whole hias dropped, it
still contributes more than a third {37%) of
1 gross value-added: more than in the USA, but
| less than in Japan. Gross value-added represents
the contribution ol a given economic sector to
the creation of a nation’s wealth. Industry’s
share of gross value-added has falfen in all the
large industrial countries, and nowadays it is
the services sector which has increased sharply to
provide the largest slice, with agriculture now
playing only a very small part. This trend is niost
marked in the USA, but can also be seen clearly
in the European Community.

Industrial production in the Community grew
in spectacular fashion in the 30 years [ollowing
i the end of the Second World War. Since 1974,
however, the growth rate has sfowed down and
even registered two slumps in 1975 and
1980-1982, when the knock-on effects of the

TR . .;.jp" J

two oil crises foreed up the price of oil, industry’s
basic source of energy. An analysis of the
industrial production index shows that the
slump in industrial production was more marked |
in 1980-82 in the EC and the USA than in
Japan, where growth coniinued without any real
interruption. Industry in the EC picked up again
in 1983, but au a relatively slow pace. This
recovery was guicker in the USA. When
industrial production sfows down or falls, this is
generally accompanied by adropin
employment, and therefore an increase in the
unemployment figures. In the EC the lower rate
ol employment continued until 1986-87, while
in the USAthere has been a sharp increase in
employment opportunities since 1984. In
Japan, employment figures have progressed at
an almost even pace. In short, industry in the
European Community has fost ground relatively
speaking, to US industry and in particular to
Japanese industry.

Now look at the following statements about the passage.

= Are they true or faise?

1 Industry is increasing its share of the European ecbnomy.
2 Agriculture has experienced a decline in its contribution to

the European economy.

3 Services have risen rapidly and are now the most impartant
sector of the European economy.

4 The growth of industrial production decelerated after 1974,

5 The growth of industrial production since 1974 has
fluctuated less in the EC and the USA than it has in Japan.

6 Japanese industrial production experienced a steady,
uninterrupted rate of growth in the early 1980s.

7 |f industrial production declines, so too will the level of
employment.

8 Employment opportunities have increased more rapidly in [gr?:\%ryso%rth ok ey]
the USA than in the EC since 1984, :

1Published jointly by Macmiltan Education Ltd, Gill and Macmillan L:td, Otfice for
Official Publications of the European Communities and HMSO.
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Teends 3

PRACTICE 3

After Mary Roger's presentation Wessex Information got : ‘
the go-ahead 1o carry out a market survey on behalf of
Vinoitalia. A year fater, the product that resulled from that
survey — Cocktail 8 - was on the market.
As you can see from the graph below, sales for the first
year did not correspond to the forecas!. )
Study the graph and then read the interview published in
the magazine Marketing in Wessex between Mary Rogers
and a reporter. Complete the interview.,
thousands Cocktall 8 bottles/month
60
50 e —— i P gt ===”
40 ” == o ——
e _--—_—"'—————.._.
%0 a - el
N — GSales
20
1.- --- Sales
10 ——= torecasts
0

Reporter

Mary Rogers

Réponer

Mary Rogers

‘Reporter

Mary Rogers
Reporter
Mary Rogers

¥

Mrs Rogers, as | understand it, you conducted a market
survey. There were no distribution problems, so what went
wrong?

First of afl, | wouldn't accep! that anything ‘went wrong’,
as you put it. Cocktail 8 was launched in January, and
immediately sales 1 _____ _ quickly, and from Aprif to
June this trend 2

Yes, but surely the forecast for Aprit was for higher sales
around3 __________ bottles and isn't it true that actual
sales were consistentlyd ________ than lorecast?

Yes, but that's only true for the last,month. We'd
forecasted ab _________ in the summer months
because of barbecues, the warm weather. And, in fact, | admit
we were overoptimistic, because sales tended to

6 _______ evenlowards the Christmas holidays.

So you predicted a 7 . of about
8 ______ botlles around July followed by even.better
sales towards the end of the year?

Yes.

- ? ? :
So, o return to my first que;t:on. What went wrong? . Check your
Frankly, I believe that in the analysis of Cock!ail 8 certain answers in the key.

factors were not taken into account . .
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3 Trends

PRACTICE 4

Match the following expressions with the appropriate curve.
a g dramatic rise d sleady growth

b a barely noticeable decline e a fluctuating performance
¢ a sudden drop f astable situation

Fig1

Fig $ _

Fig 3

Fig 2

. , Check your
fig 4 Fig 6 answers in the key.
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PRACTICE 5

PRACTICE 6

Rewrite the following extracts from Wessex Infarmation
reports, using the form There is/was. .

1 Production rose by six percent.
2 |n Spain consumption is increasing steadily.

3 Sales fell dramatically from 200,000-to 60,000 in one
year.

It wilt probabiy fluctuate considerably this year.

1989 saw steady increases in production,
ECheck your ]
Y.

o A

(=]

The market has been growing substantially over the past | answers in the ke
two years.

Describe the following graph using these words: after that,
subsequently, afterwards.

Salas of 2B3 pocket calculators
thousands {source: Wessex Information)
60 TiT L IITT 1] 1 1 1 Tt
1 K 1 NARED
i H 1 ] ot = =
50 [ 1 ‘]F_ . H +4
: 1 H T
SRS ! 1 1 J’
17 ARSRENN SRARETR S
40 Essmyuss uRRaRREa:
L A i T
30 = SRERE et rteie
& %' y AauE _i_ - -_145 1
20 ; L T S e T
S auaans senaEeasas sananrs
'll 11 i IREY NySRNE
10 F $ ibmanm :
et i
0 et NESSEEBEN A i it Compare your
1986 1987 version with the

model in the key.




4 Comparison, contrast and similarity
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PRACTICE 1 Write a short commentary on the chart which gives
information about the numbers of doctors per 100,000
inhabitants. Use the model in Language Summary 2 as a

guide. : Compare your
' - sk j y ' version with the - -
;J?;gese words: slightly considerably a great.deal model in the key.

Language Contrast.

. 5“'“'.“3’7 3 When facts or figures are contrasted, the contrast word

or phrase underlines the idea of opposition.

Look at these two sentences:
Sales were low last year.
We made a good profit. -

The easiest way of expressing this in one sentence
would be: '

Sales were low last year but we made a good profit.

‘Now look at these other ways of expressing contrast.
They are often used when giving presentations or in
written reports. '-

Although sales were down by ten percent last y’eaf. we
made a good profit.

Despite there being more jobs on the market, .
unemployment will rise by two percent next year. .

in spite of the fact that there are more jobs,
unemployment has risen. '

Whereas inflation went down in Japan in 1990, in alf
other countries it increased.

Last year production rose by 11%, however, this was
not reflected in increased sales.

Last year's trading figures were very satisfactory.
Nevertheless, we mustn't become complacent. -

Other phrases to indicate contrast include:

fn contrast {to). .. ...while. ..
On the other hand. .. ...against...
On the contrary. . . ...compared lo.,. .

in comparison (fo). . .
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4 Comparison, contrast and simifarity

PART 2

Background

Vollomatico is the Spanish subsidiary of a US electronics
firm and is situated in a rural area. The company has been
considering policy changes involving work patterns.

Garcia Llinares, Voltomatico's Personnel Manager, is

" meeting his US director soon-and mus! present a report of

his recommendations for alternative work patterns. However,
he lacks adequalte background and statistical information.

One morning, he was leafing through a magazine and the
following paragraphs in an article caught his eye.

Read the extract carefully and say if the statements are

Comprehension
' true or false.

Swedish and Dutch firms prove to be the most
experimental in trying out most of the
alternative work patterns. Companies from both
countries, however, show the highest resistance
in the survey towards sabbaticals.

Swiss firms. on the other hand, make the
most use of sabbaticals and homebased workers.
The shorter working week is most widely ]
practised in Belgium. where there is relatively
little interest in such things as phased
retirement and job sharing.

French and German firms show relatively
high usages of flexible working hours but have
very little interest in either job sharing or the
shorter working week. Early or late retirement
schemes are most widely practised in UK firms
and least popular in Danish firms. Many of the
practices remain virtually untried in Spain and
[taly,

However, even Ttalian and Spanish
managers are in accord with their Curopean
counterparts on the practical need for
corporations to introduce changes in working
patterns.

Companies are going to have to adapt their
future working patterns to cope “with a shortage
of conventional manpower due to an older
population and reduced birth rate.” observes a
Spanish manager. “Workers are looking for
more humane and worthwhile jobs™. adds an
Italian manager. .

There is also broad agreement among
respondents on the main pressures that will
induce changes in future working patterns. Of the
total, 58.8% cite rising unemployment as the
primary factor: while 57.4% cite worker
demands for more leisure and more convenient
working hours.

1 Although the Swedes and Dutoh experiment with
some ideas, they reject others.

2 The Swiss are similar to the Swedes and Dutch in their

work patterns.

3 The Belgians have a shorter working week and favour

early retirerment.

4 Early retirement is most common in the UK.

5 Early relirement isn't very common in Denmark.

6 Spanish managers aren't ready to introduce new

practices.

7 Rising unemployment isn't the only thing that will help
- create new work patterns.

Check your
answers in the key.




Comparison, centrast and similarity 4

PRACTICE 6

companies, a very large number of Spanish companies
had no intention of trying out the programme. The high .
percentage of Spanish respondents wilh no plan to change

the level of the programme (88.2%) is 3

the

359% of French companies which plan to enlarge their

programme. Perhaps the most significant contrast is

between those who have dropped or will drop the
programme: 8.8% in Spain 4

statistics in the table above.

0% in France.

Now write a report on the UK and Switzerland, using the

- ’
PRACTICE5  The following day Garcia Llinares telephoned Wessex
Information. He was very interested in the idea of flexible
working hours. Jim Craig's name had been given to him and
Liinares wanted Wessex to ge! some slatistics on flexible
working hours. ’
The lcllowing stalistics are those Jim Craig located. Study
the stalistics for France ang Spain. Then compleie the
extract from the report which Llinares wrole for his US
director, using the words and phrases given.
FLEXIBLE WORKMING HOURS
Base Has not tried Has tried Plans to try ‘Plans to Plans to maintain  Dropped the
and has no within next aniarge the the programme at  programme
plans to try five years programma* it's present level*  or has plans
to drop it*
Germany 90 20.0% §7.8% 5.6% 148% 83.6% 1.6%
Italy 86 32.6% 50.0% 17.4% 18.6% 76.7% 4.7%
Belglum 107 29.0% 56.1% 14.0% 10.0% 85.0% 2.3%
France 62 17.7% L 742% B.1% 39.1% 60.9% 0%
Spsin 70 38.6% 48.6% +0.0% 2.9% 88.2% 88%
Sweden 95 14.7% 68.3% 13.7% 12.7% 88.7% 0% .
Natherlands 86 19.8% 68.6% 11.6% 8.5% 84.7% 3.4%
UK 125 33.6% 45.6% 12.8% 14.0% 71.9% 14.0%
Denmark 83 20.5% 60.2% 15.7% 24.0% 76.0% 0%
Switzerland 92 15.2% 68.5% 10.9% 14.3% 84.1% 16%
* Calculated as a percenlage of those firms thal have tried flexidle working hours.
Totals add up to fess than 100% becawse those who did nol answer have been omitied.
against compared 1o whereas in contrast to
France and Spain, as you can see, show considerable
differences. 1 nearly 75% of French
respondents had tried flexitime, this was the case in only
about 50% of Spanish respondents. 2 French

Check your
answers in the key.
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6 Forecasting

PRACTICE 1

Check your
answers in the key.

PRACTICE 2

Here are two incomplete texts. Text A comes from a brief
report on an airline. Text B comes from a report on a
bank. :

Read the texts and complete them, using the words or
phrases in the left hand column.

Text A

The longer-term prospects of an airline are hard to
assess since it is difficult to forecast the political and
economic conditions. Owing to growing protectionism,
it is safe to say that landing rights will be increasingly
difficult to obtain. For this reason and in view of the
existing surplus capacity in international air travel, the
keen competition and price pressure is likely to

1. with costs 2 to rise. There is little
lixelihood of Swissair escaping these 3 . But
thanks to its modern aircraft fleet and solid financial
base, the company commands an excellent market
position. Given reasonably favourable conditions, the
outlock is 4

Text B

The greater risks encountered both at home and abroad
in lending operations will, however, again necessitate
appropriate allocations to provisions. § . a
good net result can be expected once again next year.
Over the iong term, the broad earnings base consisting
of income from interest, commissions, securities and
foreign exchange and precious metals trading constitutes
a sound prerequisite for continued &

You are an employee of a Swedish pharmaceutical
company and you are due to make a short presentation
about prospects for the coming year. You have
information about performance so far in the three areas
in the graphs below.

go dowin
persist

fall
continuing
stopping
needing
COSis
Prossures
mfluences
gloomy
hright
average

i the same way
Neverthehsss
As gresit
growith

risk

alfocations

A Jyearsago

previous years

sales - percentage change on

B 2yearsago C 1yearago D this year'
percentage increase in
Kronor pre-1ax income Kronor
7 3000 = 700

2400
1800
1200
600
0

560
420
280

research expenses

Kronar
— 500

— 400
— 300
— 200

: : 140 l'—‘ ﬂ — 100
0 A B ¢




Cause, effect and purpose 7

Language

L A e —————— e & o = 2= m o e ems

The diagram below shows a siluation fairly.common to

Summary many developed countries.

"Buy second
home in
countryside

Fr_ustfaiion
with cars
and town life

Visil at
weekends

Traffic jams

Read the following passage which describes the vicious -
circle shown above. :

Many town-dwellers buy weekend homes so that they can
spend peaceful weekends in the country. However, this
results in huge traffic jams leaving the large metropolitan
areas every Friday evening. This means that there is a lot
of frustration on the roads and that, coupled with a general
dissatisfaction at iiving in towns, leads people to buy
weekend homes /n order fo find peace, but. . .

Notice these other cause and effect sig'nals.

e Since the company wasn't making profits, it was unable
to invest in new machinery.

¢ The product didn't sell wel! as there was not enough
money spent on marketing it.

® Prices rose as a result of the increase in oil prices.

e Due to ihe excellent labour relationships there were no
strikes. ’

¢ Exports fell owfng to the fact that the US economy was-
doing badly.

e The company became very competitive because of the
great concentration on research and development.

— —————— -

THE WOSDE anD
PHALCIZ N T ALLE

SIGHTY

Purnose

Cause
Effect

Cause
Purpose
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Cause, effect and purpose

/

PRACTICE 1

A couple of years ago, the manufacturers of Countryman
soap realized that their product had not been selling weil,
The markeling manager of the company said this was due
to bad packaging while the production manager blamed
poor distribution. The advertising manager said it was a
consequence of unclear marketing objectives. However,
they ail agreed thal something had 1o be done to rectify the
situation,

Below is part of a report from the marketing manager on
the current sttuation with the produci. Read it and

a underting all signals of cause and effect.

b complete the graph.

Countryman’s initial success was due
to our vigorous TV and Press promotion. This raised
sales to 30,000 bars by the beginning of June. This rise
continued till September when Samson came onto the
market. By October our sales had levelled off at just
over 100,000 units a month, and remained fairly static .
until December. At the time the colour of Countryman
was changed from Apple Green to Azure Blue. As a
result, sales went up steadily and by March of Year
Two were around the 120.000 mark, After that. we
started selling widely through supermarkets, having
decided that Countryman could become a more
down-market product. Owing 10 our supermarket
outlets. sales rose to about 130,000 by June of Year
Two. However. by October of Year Two distribution
costs were rising fast and to offset this rise the price of
Couniryman was increased. This led to a slump in
sales, which we are now experiencing ~ no more than
100,000 bars a2 month.

Counlryman ™.

e,

AMJJASONDJFMAMJIJASOND
Year 1 ' ! Year two i

' Check your
answers in the ke

)
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7 Cause, effect and purpose

s
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PRACTICE 2  Countryman was not abandoned and sales rose

dramatically after a well-conducted TV advertising
campaign.

Cn the strength of this, the manufacturers decided to
launch Countrywoman a year later. It was not a success.

Make a presentation showing why Countrywoman should
‘be abandoned. Use the informalion in the graph and in the

handwritten notes.

thousands

Countrywoman

100

90

80

70

60

50

Tl
/|

40

30
20

™™

YEAR THREE

JAN= [aunch, regiondh radio advertising

FEB = sponsorshig of women's Spores events

MAR'W(M% 1 wp-mm et jomnats,
SAUS owtlets on beausy shops,

APR = ASh Grove, a competstor’s 50ap,
tammctd (20% chéaper)

MAY - Ash Grove i suptrmmRets

JINE = COUNTRYWOMAN in Suptrmar’eets

JLY = company compuberizes Stock

distribution

SEP = 1egionah distribution problems
oCT = witharawn from mprfiet

AUG~ wew packaging, # bmx at 155 diswount

Compare your
version with the
model in the key.
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160 | N1 Literary Translation

| Translate the poem into Spanish,

Notes

1 Sec Adjectives, Appendix AT,

2  Try 10 find an expression that will convey visually the image implied in the English
description.

3 There is 3 specifically ready-made expression in Spanish 10 convey exactly the
meaning of turned up. Find it. '
Senrose sobre €1, entronizada en toda su gracia, a la altura del talle,
reventaba de risa
Sec Adjectives, Appendix A1,
What is the exact meaning of face ip this context?
The author plays with the word amateur in this whole sentence. How are you going
achieve the same effect in Spanish?

9 Think out the order in which the various ideas expressed in this sentence will be
conveyed in Spanish,
10 See Modulation, Appendix B6.
11 See Adjactives, Appendix A1,
12  How would you make this satirical statement sound equally funny in Spanish?
13  You have two ways of translating this expression: by using either an adjective ur an
adverb. Say which you choose and explain why.

m.f-.xmmh

14 How would you translate time in this specific context?

15 How do you traaslate this colloquial Engtish expression into Spanish?

16 . organitarnos para entrar en formacidn en la plaza de las barracas

17 See Transposition, Appendix B5.

18 wn impresionante siseo para exigir sifencio que al caba se logrd

19 apenas .

20 White horses especially trained for performance in the Spanish Riding School of
Vienna.

21 What is the most matter-of-fact way 10 translate this expression into Spanish?

22 ' Compare the difterence in meaning between the verb rahr + adverb away, used hers,
and rof/f used fTurther down in the passage. :

23  echaron una tltima mirada

24 Beware of the way you transiate English possessive articles into Spanish.

25 How would you express this verb with complete accuracy in Spanish?

26 COnsuI: dictionaries for the exact meamng of this word and find the best Spanish
translation.

27
is trying 10 convey.

28 Compare the use of prefixes and suffixes in English and Spanish.

29 What preposition do you propose to use here?

30 What is the meaning of arrow-lika?

31 See Modulation, Appendix B6.

32 Try to find Spanish words that will produce alhteranve effects similiar to those uou#

by the author of the English 1ext.
"33 What Spanish verb will you use here?
34
text.

35 Note that in some cases you have (0 use several words in Spanish in order 10 convey

a concept which, in English, can be expressed in one single word.
36 To avoid repelmon in Spanish use verb only once here,
37 mirando ante i

38 Notice how the suffix alfects the noun here. How would you express lhls in Spomdﬂ

Notice the figurative sense in which this verb is used and picture the image the aut-hﬂ'

Read this phrase carefully. Try to re-create in Spanish the rhythmic pace of the En# 4§

PART AV Technlcal
Translation

%Techmcal language is distinguished from natural language by the frequency
- £ of occurrence of terms to which meanings have been assigned within specmc

5 intellectual disciplines or fields of technology. Technical texts are also charac-
4 wrized- -by the consistent use of certain conventions of presentation. The terms
Fof techn_ncal discourse refer to bodies of knowledge outside the general |
‘B experience of the great majority of the speakers of a language, hence texts with
K- thigh density of such terms are often not immediately comprehensible to non-
wpectalist readers.

Throughout this introductory course, great emphasis has been placed upon
kil comprehension of the text as an indispensable first step in the translatlon
-8 orocess. |n the case of a technical text this implies acquiring some degree of
“@hmiliarity with the body of knowledge to which it refers. The use of specnallzed

) du:nonanes and lexicons is obligatory, but not always sufficient. The translator
should also consult specialists and study text-books and articles on'the SUbjeCt
i question. Such reading will also acquaint the translator with thé appropnate
wnventions of presentation.

In order to limit the need to consult a variety of technical dictionaries, the
passages for translation which follow have been arranged in pairs, each serving
kasource of information for the translation of the other, Both passages, |
wgether with their accompanying exercises, should be read before attempt'ing
e of them. A technical dictionary is required only in the case of the meducal
3 Exts, ) !

% The texts have been chosen to mustrate very broadly the range of difficulties
#he technical transiator must confront. Most of the texts have been edited to
"nduce slightly the density of unfamitiar technical terms. Awkward construcnons

hve been preserved. . .

'coméms of PART IV

" IA Teleprocessing
; 1B | Teleproceso
_r;'.’A Middle-Range Analysis of Modernization ;

-i .

~#



IV Technical Translatic;n

162

2B La construccion de caminos de mano de obra y ¢l subempleo
rural .

3A Ups and Downs N

38 Crecimiento del circulante monetario

4A  Foundation Treatment

4B Tratamiento de la cimentacidon

5A  Unsuspected Uveal Melanomas

58 Melanoma de coroides

: - . - IV Technical Translation | 163

A Teleprocessing

£ 8Tleprocessing is the processing of data received or sent to remote locations
-y way of communications facilities.

¥ A teleprocessing network consists of communication lines connecting a

' entral data processing system with remote teleprocessing devices, Such devices
“Zan be terminals, control units, or other data processing systems. The elements
¥of the complete network consist of a host processor (central data processing
lwstem),’ communications control devices, modulation/demodulation devices
_gfmodems}, communications lines, other terminals and programming systems.
“{Three of these, the communications control devices, modems, and communica-
tons lines, comprise a data link.

Requirements for the host processor include multiprogramming capacity,
Mequate storage capacity, storage protection, adequate speed and potential
ibf expanding storage capacity and speed. [t must be able to handle random and
“unscheduled input, as well as serialized and scheduled input.

! Communications control devices are hardware components that link the host

iprocessor to the communications lines. The transfer of data requires non-
,_‘n!ormauon transmissions for setting up, controlling, checking and terminating
-nformation exchange. These non-information exchanges constitute data tink
wntrol. Their functions include synchronization of receiver and transmitter,
Hdentification of sender and receiver, code translation and error detection and
ncovery. For data to be sent over communications lines the data must be
nverted (serialized} to a serial stream of binary digits and reconverted upon
rception into machine language for processing. Control devices perform these
unctions.
4§ After the data has been serialized the binary signals must be converted to
Tudio-frequency signals (modulated} for transmission and reconverted (de-

f nodulated) at the other end. One modem is required at each end of a data link.

The type of terminal used for handling data flow depends on the complexity -
d capability required for the network.

A programming system is a developed, tested, and documented group of

pport programs for controlling and scheduling 1/0O devices, job and data -
nanagement, and application programs.

from /8M System 370 Summary

I Summarize what you understand by the foilowing terms:
1 host processor b input ¢ binary d /O

I Discuss the advantages and disadvantages of the following different
landard transtations:

1 storage c /0
4 memoria almacenamiento entrada/salida ingreso/salida
] y hardware "
equipo fisico hardware

1

‘il Translate the passage into Spanish.

)
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164 Technical Transtation |

1B  Teleproceso

Un sistema de teleproceso permite que ei proceso de datos se efectue en un
punto alejado de aquél en que se originan los datos. O sea, el teleproceso supone
introduccion de datos remotos de una computadora o la recepcuon de datos
desde una computadora. .

Por ejernplo: la funcidn de proceso de datos coordina las actividades de dos f
fabrucas y controla las existencias en un almacén, Se coordina, digamos, el ‘1
numero de componentes producidos en fabrica B con el nimero de chasis de
automdvil en fabrica A, mientras se mantienen los niveles de existencias en el
almacén que requiere la produccion.

Un sistema de teleproceso puede desempenar funciones de transmision,
recoleccion y comunicacion de datos. El sistema actia como transmisor de
datos cuando transmite y procesa a alta velocidad grandes volumenes de datos
remotos. Actua como recolector de datos cuando dispone de varios puntos de
entrada de informacidn (terminales}, procesa cantidades limitadas de datos -
remotos y utiliza para fines de entrada y salida de informacién dispositivos de
1/0O lentos. Un sistema de comunicacion de datos tiene caracteristicas tanto de g
recoleccion como de transmision y suele incluir varias terminales y permitir {
comunicacién en ambos sentidos. Las caracteristicas del sistema se pueden
‘cambiar dandole un enfoque u otro, segun convenga. En un banco, por ejemplo,
el sistema de teleproceso puede transmitir, durante ciertas horas del dia,
informacidn respecto a los estados de cuenta vy, después, puede recolectar de
cada terminal detalles de las transacciones realizadas. Mas aun, el sistema puede 1
poseer dispositivos de pregunta y respuesta.

Los sistemas de teleproceso cuentan con-tres partes principales: la unidad |
central de proceso y las terminales se unen mediante lineas de comunicacion a
través de dispositivos de control.

ol

from Introduccion al Sistemna 360 IBM

LTS R

i Sﬁmmarize what you understand by the following terms:
a proceso de datos b dispositivo ¢ unidad central de proceso

Il Translate the passage into English.

~ 2A  Middle-Range Analysis of Modernization

In this study modernization is viewed as essentially a communication process; .
modernizing messages must reach the peasant via such communication channely "
as the mass media, change agents, or trips to the city. These concepts, plus
literacy (which facilitates media exposure), are considered the major antecedent
variables in our mode! of modernization. The main consequent variables are
innovateness, political knowledge, and aspirations. Empathy, achievement !
motivation, and fatalism are used as possibly intervening variables between i
antecedents and consequences. §

There are three possible shortcomings of both the model and the method.
conceptual oversimplification, arbitrary time-order categorization of concepts -

{ {antecedent,
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intervening and consequent}, and the dangers of cross-cultural
equivalence. i

The methodological approach to theory construction in the present work is
middle-range analysis. a procedure designed to close the gap between grand
theory and raw empiricism. A theory is a postulated refationship between two
or more concepts, which are defined as dimensions stated in their most ‘basic
terms. An empirical hypothesis expresses the postulated relationship between
two or more operations. An operation is an empirical measure of a concept! The
correspondence between a concept and its operation is an epistemnic rela!‘ionlsmb
In middte-range analysis one may proceed from the theoretical to the empmcal
level {deduction}, or from the empirical to the theoretical {induction). I

Data-Gathering
t ess developed countries are internally heterogeneous and the wide subculturai
differences among the village study areas led us to utilize somewhat different
sampling procedures in each. However, standard criteria for inclusion of a
household in the sample were used within each community. All respondents
were both {1} the head of the family and {2} the most influential member in
making farm innovation decisions. These criteria excluded family heads who
were employed only in nonfarm work or who worked only as farm labourers.
Both farm owners and tenant farmers were included. Most respondents were
males, but a few widows who satisfied the criteria were included in the sample.
Modernization Among Peasants, Rogers and Sven'ning

I Summarize what you understand by the following terms as they are used in
the passage:

a antecedent variable ¢ empirical

i b innovateness ) d dimension

H  Select the most appropriate translation of the following expressions, ‘
media exposure ¢ close the gap '
contactos con los medios O reducir el espacio

masivos de comunicacidn O reducir ia distancia

CJ estar expuesto a los medios O anular ta diferencia .
mastivos de comunicacién d  household ‘
(1 estar sujeto a los medios O unidad familiar
masivos de comunicacion O familia ’

intervening 1} grupo familiar
O interpuesto
O interventor

0 intermedio ) !

il What in your opinion would be the most appropriate translataon of:
the dangers of cross-cultural equivalence

O los peligros de estabiecer equivalencias entre culturas

{ ios peligros de suponer equivalencias en distintas culturas

0 los peligros de suponer equivalencias culturales
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(V  Discuss the problem of translating arbitrary time-order categorization of

concepts.

V  Translate the passage into Spanish.

2B La construccién de caminos de mano de obra y el subempleo rural
del analisis sea que la construccidn

hipdtesis fundamental
Se propene que la hip gonstruccion

e mano de obra actia sobre la comunidad rural,
fenémeno de subempleo, a través de la variable ingreso. _ _ |

A aobjetivos de analisis distintos, distintas serian las hnpétesas relevantes y 13
forma de tratar el fenomeno del subempleo rural, es decir, hay una cgrrei;;on'
dencia entre objetivos de estudio e hipbtesis y formas de conceptualizacion y
cuag:fsl:r'::;gnllo anteriof puesto que es necesari? ‘hacer el _siguif:nte ajuste a :a
conceptualizacion en funcion del salario minimo re.glonal. dado fquemi:;
organizacion de la produccion en el campo es colectlv?, con tradns ek;e 2
constante de tareas y frutos de trabajo, se cn:ee que una sjn'ejor forma ’e_a or El
el problema es mediante el concep.m (lie mgreso' fa_mtllar anual.mmlmo. El
concepto operaria a efectos de cuantificacion de la siquiente manefsa:

de caminos d

edades de la familia a efecto de senalar cuales

Determinar Ia estructura por !
. | proceso de trabajo.

de sus miembros estan en edad de incorporarse a

b} Determinar, mediante el senalamiento fie ocupaciones e ingresos familiares,

el concepto de ingreso familiar real, ¥

¢) Asignar a los miembros incorporados al proceso de 'tl_'abaj? _el sala 1
minimo regionat oficial a efecto de arribar a un ingreso familiar minimo anua

) . . .. o
que funcione como el dato_pivote y actue como un ingreso minimo d
subsistencia.

yio

ptos de ingreso, ingreso real vy el ingreso
minar si la familia esta subempleada o no.
dos asuntos que habria que resolver:

L'a confrontacion de’ los dos conce
minimo de subsistencia, permitira deter
Desde el punto de vista tedrico hay

a) Determinar la edad minima p

de trabajo, ¥ )
b} Determinar como tratar el problema del trabajo femenino en la familia .
campesina.

Debe enfatizarse

y que pueden ser resueitos mediante criterios sociologicos.

1 Summarize what you understand by the following terms as they are used in

the passage: L
a subempleo ¢ cuantificacion )
b -iable d el punto de vista tedrico

ara que una persona se incorpore al proceso ¥

Caminos y Mano de Obra 5.0.P. B
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1 Select the most appropriate translation of the following expressions:

1 caminos de mano de obra ¢ dato pivote
: U labour intensive roads {1 pivot datum
Y O hand built roads - O key datum

i 0O manual labour roads O base datum

1 tareas d familia campesina
* 0O jobs 3 farm family
O tasks O rural family

O responsibilities [ peasant family

4 What in your opinion would be tha most appropriate translation of the
_}llowing in context?
; concepto operaria a efectos de cuantificacion de la siguiente manera
.1 The concept will operate for purposes of quantification in the following way
t This concept would function for purposes of quantification in the following
4 manner
" This concept would be applied, for purposes of quantification, in order to

¥ Discuss the difficulty of distinguishing between ingresos familiares, ingreso
';wnﬁiar real ingresoe familiar minimo anual, and ingreso minimo de subsistencia,

Y Translate the passage into English,

Ups and Downs

erican _monetary growth has been bedevilled by two factors. First, the
ral Reserve has yet to master the techniques of monetary control which it
rroduced last autumn. Instead of showing modest growth, the money supply
res have been [urching about all aver the place. Second, Wal! Street is still
sure what the changes mean and, as a result, it is nervous and has feared
r-expansion when over-contraction is the real problem, )

The Federal Reserve plan, announced in October, was designed to control the
‘Boney supply through bank reserves (the base for credit creation) rather than by
rect manipulation of interest rates. By January and February, however, the
ey supply had started to bulge as borrowers arranged new credit before the
ected credit controls were introduced and interest rates rose higher. In

Although the target was for an annual growth of 4—6 1/2% in the money
Eoply, in the six months to the end of April it had grown at an annual rate of
3% and in March and April it actually fell. Some relaxation is needed if the

que estos problemas rebasan la esfera del analisis econémico 4@ gets for money aggregates are to be reached.

'R The growth of bank reserves reached an annual growth of 13.2% in January.
the end of April their growth had fallen by more than half {to 6%) and had
‘padied. Interest rates are falling not because of intervention by the Federal
“ieerve to reduce the federal funds rate {which banks charge on loans to each
} but because of the recession and the falling demand for credit. Declining
est rates are therefore not a sign that the Federal Reserve has changed its
¥iicy and decided to restimulate the economy.

Economist
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| Summarize what you understand by the following terms:
a over-contraction ¢ recession |
b relaxation d restimulate -
1
Il Select the most appropriate translation of the following expressions:
a lurching about ¢ money aggregates 4
O moviéndose irregularmente [0 medios de pago en circulacion 3
0 tambateandose {11 circulante monetario total ’
O con movimientos erraticos . O base monetaria :
b target d federal funds rate i
O blanco ’ 00 intereses sobre fondos federales’
O obijetivo (7 1a tasa de intereses sobre
O propdsito préstamos interbancarios
e - [ erédito federal '

111 What in your opinion would be the most appropriate translation of the

following in context?
American monetary growth has been bedevilfed by two factors.

+

a
~ -
] El aumento en el circulante manetario en los Estados Unidos ha sido .
influido por dos factores. :
{1 Dos factores han complicado el control monetario de la economia de los 3
Estados Unidos. _
[] Ef controt monetario en los Estados Unidos se ha debilitado debido a i
dos factores. i
b it is nervous and has feared over-expansion when over-contraction is the

real problem.
[ esta nervioso y teme la sobre-expansion cuando la sobre- -contraccion

es el problema real,
esta nervioso, temeroso de tendencias mflacnonanas cuando en realidad

e] peligro es de la contraccion de la economia.’
se ha mostrado nervioso, temeroso de una sobre-expansion cuando el

problema principal es de la contraccion excesiva.

O

a

v To translate the money supply had started to bulge a translator opted for -
se noté un subito aumento de los medios de pago en circulacion. Can the use of |
subito aumento for bulge be justified? :

vV Translate the passage into Spanish.

38 Crecimiento del circulante monetario

£1 mercado financiero se ha caracterizado este ano por una considera
expansion de los medios de pago en circulacién y avances significativos de
captacion y el financiamiento de la banca. Estimamos que el medio circula
aumentd 35% en promedio durante los primeros tres meses del ano respecto
mismo periodo de 1978; creemos muy dificil que la tasa de crecimientq anual de
esta variable sea inferior a 26% en 1979, cufra que ha sido calificada como ideai;

A
‘ab
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por las autoridades hacendarias en las presentes circunstancias. Por el i}ngulso
e levan _y, sobre todo, por la_tendencia de las finanzas publicas, lo mas

3 probable es que los medios de pago registren una expansién promedio de 31%en

todo 1979. Se corre el riesgo de que el exceso de circulante se refleje principal-

* mente en una mayor alza del nivel de precios y en un elevado déficit del

intercambio comercial y de servicios del sector no petrolero, El crédito
concedido por el Banco de México, determinante principal de la base monetaria -
sol_:re todo al sector publico, ha sido la principal variable explicativajde los
aimentos de los medios de pago. Debe mencionarse que también ha contribuido
ala afluencia de fondos del exterior en los dltimos meses.

Banco de México, April 1979

il Summarize what you understand by the following terms in the context of
lhe passage:

medios de pago ¢ intercambio comercial y de
finanzas publicas servicios
d sector no petrolero

]
!
1
i Select the translation of the following expressions most appropriate |n this
tontext: ;

1 significativos € circulante
O meaningful (0 money in circulation
O important 0 money supply !
D significant O money stock ;

b expansion .d afluencia i
O growth 1 income |
[0 expansion O inflow
01 increase 03 affluence

Il What in your opinion would be the most appropriate translation of the

following in context?

Por el impulso gue llevan y, sobre todo, por la tendencia ce las finanzas

publicas

[ Given the present tendency, above all in the financing of the public
sector i

[] Taking into account the rate of expansion and, above all, the tendency
in the public sector .

O After such a beginning and taking into account, above all, the trend in
public financing

un elevado déficit del intercambio comercial y de servicios del sector no

petrolero

1 a high deficit in the interchange of goods and services of the non-
petroleum sector

O a considerable deficit in the balance of payments in all other than the
petroleumn sector

O an increased deficit in the balance of trade in goods and services of the
non-petroleum sector

!
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¢ Elcrédito concedido por el Banco de México, determinante principal de

la base monetaria

O The credit offered by the Bank of Mexico, which largely controls the
monetary base

0 The relaxation of credit controls by the Bank of Mexico, which mainly
determine monetary growth

(O The credit given by the Bank of Mexico, the principal determinant
regarding the growth of the money supply

IV The phrase /a captacion y el financiamiento de la banca has been trans-
lated as bank reserves. Is this translation too broad to convey the precise sense

of the original?

V  Transtate the passage into English.

4A  Foundation Treatment

Treatrgent of the foundation rock was carried out to impermeabilize,
consolidate and drain the rock affected by the dam. Suture grouting of the
rock-concrete contact was also undertaken. .

The primary curtain consisted of two rows of boreholes, upstream and
downstream, each drilled at 5-m centres. This curtain was drilled and grouted
from the arch gallery to a depth of 100 m in the central portion of the arch and
10 a depth of 40 m bhelow the thrust blocks. Permeability tests and grouting were
carried out in descending 5-m tong sections. Injection pressures per metre depth
of the grouted lengths were 0.2 and 0.6 kg/cm?® for the upstream and down-
stream rows, respectively, Some 6,900 m of EX-diameter boreholes were drilled,
with a mean cement consumption of 225 kg per metre drilled.

Consolidation treatment consisted of three rows of grouted EX-diameter
boreholes. The upstream and downstream rows were drilled from the outside
at_the base of the dam faces, whereas the intermediate row was drilled from the
arch gailery. Lengths of the boreholes varied from 15 to 30 m. Some 4,800 m
were drilled, with a mean consumption of cement of 7% kg per metre.

The rock-concrete suture curtain comprised three rows of boreholes drilled
from the arch gallery 10 a depth of 10 m into the rock. Approximately 1,800 m

40 kg per metre.
The drainage curtain was drilled both from the arch gallery and from the

two abutments.

I  Summarize what you understand by the following terms:
a “1ting ' ¢ arch gallery
b ain : d consolidation treatment

i Select the most appropriate translation of the following expressions:

routed
[% tratada ¢ lengths of the boreholes
i Ul inyectada - tfamos. perforados
! (3 llenada O la longitud de los barrenos
! b arch . O las profundidades perforadas
O corti d abutments
o' ina O margenes
O presa O ings
O arco

O empotramientos

Il What in your opinion w
ould be the most appropri i
i llowing in rer & : ppropriate translation of the
l'a drilled from the outside at the base of the dam faces
O se perforaron fuera de la traza de la cortina
: U se perforaron desde las bases exteriores de la cortina
; O se perforaron al pie de la cortina
b from the-arch gallery
. O desde el tinel en 1a cortina
; O desde la galeria de 12 cortina
O desde la galerie del arco
¢ The rock-concrete suture curtai i
tain comprised three rows of i
fromm s con iy s of boreholes dritled
0 La pantalla de sutu ) i
ra se perford a partir de la galeria de i
0 consistié de tres hileras de barrenos, s '@ cortina y
Se perford la pantalla de i
, utura de tres hileras de barre
galeria de la cortina. rrenos desde la
O Tres hileras de barrenos formaron la pantalla de sutura ligando la roca al
concreto, perforadas desde la galeria de |a cortina,

IV A translator chose to translate primary curtain as pantalla de

wmpermeabilizacion, |s the decision justified?

AV Translate the passage into Spanish,

48  Tratamiento de la cimentacidn

4El tratamiento 1w j

VYO como objeto consolidar e im ili

: . \ permeabilizar

.:.medno de inyecciones y aliviar, e o2 por
of EX-diameter boreholes were drilled, with a mean cement consumption of gntersticiales aguas abajo de
: mpermeabi_lizacién, consolidacion, sutura y drenaje.
| hqpermeabrhzac:on. Se lievd a cabo desde el sistema de
ynargenes y de la cortina. La pantalla se f : i
: q . ormo ¢on dos hileras d
H2parados 5 m entre si. eers

E Mcta aguas arriba y la de aguas abajo una inclinacign de 12 grados en el mismo

mediante drenes, las fuertes presiones
la presa. Comprendid fas siguientes pantalias:

gaterias de ambas

La hilera aguas arriba tuvo una inclinacion de 15 grados
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cimentacion de las pilas vy vertecjor, asi corno-en la cimentacntgcr; c{e} esg:lc:nt;
atraques de la cortina, s€ efectué un tratamient-o de consol! acu_o'n. e
efecto, los barrenos se dispusieron al tresbolilto con _separa.c'lon efedtué
consecutivos y profundidades alternadas de 5 my 10 m La! fnvec::lon s:eén uo
en tramos de 5 m, Para ejecutar la pantalla de consolidacion de l:szo Cemyenm
vertedor se perforaron 3870 m de barrenos con un consumo mt‘a e!e

de 65 ton, lo que corresponde a un promedio de 18 kg,por metro. Ime? . i els
Sutura. El tratamiento de sutura concreto-roca abarcd toda fa cug‘ten;c e
cortina y el espolon, Se perforaron tres hileras de barrenos seg%r(z;oos d;nbarrenos
de manera que penetraron en la roca 10 m, Se per_foraron 1 m barreno:
con un consumo toial de cemento de 44.4 1on, o que correspon

io de 3 Kg por metro lineal. ] o )

pDr.:c)a':.;gl.oEdn amlgas margenes las par!tallias de drenaje se.:mgter:f)zr; r;;z?:uzgsu;:
abajo de la pantalla de impermeabilizacidn. La perforacion se hi

terminar la inyeccion.

| Summarize what you understand by the following terms in the context of

the passage: '
a inyeccién b pantalla ¢ sutura d cortina

Il Select the translation of the following expressions most appropriate in this

zom;:[te:ria c . barreno
O drill

g ?3:::; . O borehole
. . J boring
O boring d atraque

b Ba[jg:nnk O abutment
{1 margin ' t landi'ng
] abutment ) . [ wharf

11 What in your opinion would be the most appropriate translation of the
following in context?

a Lapantallase formé con dos hileras de barrenos

T} The curtain comprised two rows of boreholes

[] The curtain was formed by two rows of li)oreholes

[0 Two rows of boreholes formed the curtain

b separados & m entre si

O 5 m apart

O at 5-m centres

with 5 m between each _ ]
[c:] para ejecutar la pantalta de consolidacion de! espolon ¥ del vertedor

[J to carry out the consolidation curtain beneath the thrust-block and the
spillway : e

[J to consolidate the thrust block and spillway z.onef .

[ to effect the thrust block and spillway consolidation curtain,
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iV In this passage the term pantalla is best translated as curtain in every Icasa
1 except one: in this case the original translator selected the word system. In
‘which case is this latter term the more appropriate and why?

V  Translate the passage into English,

%SA Unsuspected Uveal Melanomas

‘The diagnosis of malignant choroidal melanoma is difficult to establish in
iome cases, despite advanced diagnostic aids {radioactive tracing, fluarescein

".angiography, ultrasound}. Only the histopathological report reveals the
“diagnostic error, Unsuspected malignant uveal melanomas (MUM), and especially
.thoroidal melanomas are histopathologically most frequently discovered in eyes
‘with opaque media and-raised intraocular pressure. In published statistics, the
frequency of unsuspected melanomas ranges from 7 to 11%.

In the course of 20 vears, of 2,370 enucleated eyes, there were 300 If:isto-
pathologically diagnosed MUM f{iris, 4, ciliary body, 26; and choroid, 270}, In.
.4 cases the diagnosis of MUM was clinically unexpected.

All 24 eyes were blind, 18 had raised intraocular pressure and all had opaque

" :media. Often, the unsuspected MUM was concealed by the clinical diagnos’lis of

econdary (33.3%) or primary absoclute glaucoma (25%); three eyes had been
unsuccessfully operated on earlier for glaucoma. Besides the main diagn‘osis,
which was the indication for enucleation, there were secondary diagnoses such
An cataract. Transillumination gave a negative result in all cases except ane, with
% diagnosis of hemorrhagic glaucoma and hemophthalmus.

The MUM found in one of the three phthisic eyes is of special interest;
Mistologically, it showed both a malignant choroidal melanoma and sympath'etic
iphthalmia. The clinical picture was that of bHateral sympathetic ophthall‘nia,
with the onset of visual impairment three years prior to enucleation, The ber-
orating injury had occurred two months earlier, and vision became impaired in
_‘he uninjured eye 15 days before enucleation. ’
't One injured eye, in a 20-year-old man, had a subluxated cataract that had
en operated on two years before enucleation. In a 25-year-old man V\l‘ith
ptinal detachment, the eye was enucleated because it was painful and
Haucomatous. In a third patient, a 29-year-old man, there was a clinical picture
& endophthalmitis at the time of enucleation, and histofogically, the tumour
#howed a massive invasion of the sclera, ' T :

[P

American Journal of Opthalmology,
Olga Litricin

Summarize what you understand by the following terms: ?

histopathological b intraocular ¢ indication d sympathetic
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11 Select the most appropriate translation in context of the following
expressions:

a raised c visual impairment
I ala O pérdida de visién
[} aumentada [J disminucion de visidn
3 subida [ deterioro visual

b clinical picture
3 cuadro clinico
O diagnaosis clinico
{1 historia clinica

11l Discuss the word order of fifstopathologically most frequently discovered
and rephrase it if necessary,

1V Transtate the passage into Spanish.

5B Melanoma de coroides

No obstante que en la actualidad se cuenta con excelentes medios ge :
diagnostico clinico, que permiten un tratamienta temprano y con procedimientos
terapéuticos como son la fotocoagulacién, la radioterapia, 1a quimioterapia y 18
combinacion de éstas, el progndstica de melanoma uveal dependera de ha
correcta evaluacion de cada caso en particular. Ef motivo de! presente trabajo es
dar a conocer un caso de melanoma uveal en una mujer de 21 anos de edad,
quien desarrollo 1a neoplasia durante el embarazo.

La paciente ingresd al hospital por dolor intenso del ojo izquierdo, ardor ¥ °

enrojecimiento conjuntival Refirid el inicio de su padecimiento en relacibn con
su ultimo parto un ano antes, con fosfenos y disminucidn progresiva de la vision
del 0.1. con escatomas nasal y temporal superiores. Se la habia diagnosticado |
desprendimiento de retina inoperable en otro hospital.

La exploracion oftalmologica mostro Q.1. con midriasis, ausencia de reflejo
fotomotor, dolor intenso, fotofobia, hiperemia conjuntival,
tensidon ocular aumentada.
alteraciones patoldgicas. La ecografia reveld la presencia de un tumor coroideo.

Se realizé enucleacion del 0.1. con diagndstico clinico de ‘tumor del IEjido
coroideo por detras de la retina’,

Se remitid al servicio de Oncologua en donde se dieron 9 sesiones de radio- -
terapia a dosis no especificadas. Actualmente no hay manifestaciones de
actividad neoplasica tocal, ni de metastasis, y esta asintomatica.

Es interesante senalar la relacidn con el puerperio. Los_melanocitos o :
estimulan durante el embarazo y una melanoma silenciosa pre-existente cobs;
mayor_actividad. Por otra parte, el desprendimiento de retina puede desen-7

mascarar a una melanoma que solo se manifiesta en el campo visual por unl‘
escotoma que muchas veces pasa inadvertido. Sin embargo, el desprendimiento
de retina dip pérdida de los campos superiores en el caso que nos ocupa, en L E

_following in context?

rubiosis iridis yE_
El estudio radioldgico de Orbita no mostrd!
2.1

3
:
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:I Summarize what you undeutand by the following terms:

desprendimiento b  alteraciones patologicas c

; enucleacid
d asintomatica cleacidn

1
: Il Select the most appropriate translation in context of the following terms:
}a medios de diagndstico clinico ¢ dio pérdida )
; O aids to clinical diagnosis O resulted in the loss
'! Tl means of clinical diagnosis L3 caused the loss
U diagnostic techniques O brought about the loss

b disminucidn progresiva de la vision

O progressive 1oss of vision

O progressive reduction of vision

[J progressive vicual impairment

Mmoo

.Ml What inyour opinion would be the most appropriate translation of the
L
- Los melanocitos se estimulan durante el embarazo
;Pre-existente cobra mayor actividad,
D The melanocites are
stimulated during pregnancy and a isti ]
pre-existing s
; melanoma is activated. 9 slent
“,[] The melanocites are stimulated durin
3 becomes more active.
4 Pregnancy stimulates the melanocites and
melanoma,

¥ una melanoma silenciosa

9 pregnancy and a dormant melanoma

activates a pre-existing dormant

Iy Criticize the composition of the s
riticize econd sentence of the se
\Referic el inicio . . .) and rewrite it second paragraph

¥V Translate the passage into English,

fase inicial. Este desprendimiento ha sido senalado por Heathy como un signo 3

mas en &| diagnodstico del melanoma coroideo.

Anales de la Sociedad Mexicana de Ofralmologil.f

Gonzalez Alvarez y Contreras ~ ‘i,
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Did you know you carry around a central
intelligence agency everywhere yougo? it'syour !
brain, the squishy gray matter inside your head. |
Just like you, your personal computer has a
brain that controls all of its functions. Butinstead
of tissue, your computer’s brain consists of a
single microprocessor chip inside the computer
case.
~ JjoeKua, pre&dentof Arche Technologles inc.

and director of R&D worldwide, says the micro-
processor chip is much like a brain in the human
body. “It’s the one that controls everything.
Basically it will send out commands, bring infor-
© mation in, then process it, calculate it and trans-
form it into different data and put it out again,”
Kua says.

In this article we'll jearn more about how
" microprocessors work. You'll be amazed thata
chip about the size of a postage stamp can have
somuch power.{Remember, Napaleon waslittle,
too!) Let's take a closer look!

Microprocessors Defined
Microprocessors are also referred to as a
computer’s central processing unitor CPU. Did
~ you know that the microprocessor in your com-
© puterprobably wasn’t manufactured by thesame
company that made your PC? Microprocessors

for IBM and IBM-compatible computers are ¢

- manufactured by Intel Corp. in Santa Clara, |
- Calif. Microprocessors for Apple Computer’s |

© Macintosh computers are created by Motorola |
Inc.in Austin, Texas. You canalso find manufac- |

: pressive arrangement of miniature transistors,

—The Brain'Inside Your ;
Computer

turets who make clones (coples) of both Intel :
and Motorola microprocessors.
Inside your computer case you'll find an im-

»
I
|
!
\

called integrated circuits. These circuits are of- |

' ten referred to as chips because they’re made |

fromasingle piece of silicon. A transistor is sort |
of like a building block in the creation of the |
CPU; groups of transistors make up the circuits ‘
that make up chips.

Carl Larson, product manager for the 386/ |
486 product family at Intel Corp., says the most ! |
important chip in your computer is the micro- ,
processor.

“The microprocessor just happens to be the
most complex of the chips in the computer be-
cause it winds up controlling all the other chips
and also providing a iot of the intelligence in
terms of the numerical calculations that occurin
the computer,” Larson says.

The microprocessor or CPU is a miniature
electronic circuit. It contains thousands of com-
ponents like transistors and resistors on a single
computer chip. This tiny chip, a few millimeters
bigger than your thumbnail, does all the "think-
ing” for your computer. (Wow! If actual brain
size indicated intelligence, your PC would bein
trouble.) The microprocessor assesses and ex-
ecutes every instruction written in the software
you're using. It controls all of the components
that make up your computer system, such as
memory, screen displays, disk drives, printers
and more In most computers, the CPU also |

|
handles all mathematical calculations (some F
systems have other chips called coprocessors |
that help out the CPU). And where does the |
microprocessor live in your computer? [t's at-
tached to the maincircuitboard or motherboard
of course.

How Does it Work?

Larson of Intel says the microprocessor basi-
- cally executes a series of instructions that tefls
itself and the other components in the system
what to do.

- “Theinstruction comesin a program that's in
the memory of the computer. The microproces-
sor will look at the instructions in memory and
either do internal commands like *do additions’
or “do subtractions’ or move numerical values
from one location to another, or it wili tatk to
other components in the computer. It will tatk to
the disk drive and either get or receive informa-
tion, send a letter out to the screen to be dis-
played, or accept input from the keyboard,”
Larson says. '

The microprocessor sends and receives this
information through buses, which are basucally
a group of wires, Larson says.

You see, your computer is a binary system,
which means it only recognizes the signals on
and off,like a light bulb. Binary code is made up
of Isand Os—1 represents on and 0 off. Each 1 or
0{onor off} is referred to as a bit. And eight bits
make up a byte. Basically, computer programs,
when interpreted by the computer, are just i ffer-
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entarrangements ofthese Is and 0. The micropro-
cessor responds differently to these various ar- -
rangements of bits as dictated by instructions in -
the software. Binary words are created out of
eight bits, 16 bits or 32 bits. This refers to the -
number of bits a computer can process at a time.
We'll talk more abeut this later.

o

Intel's 386 microprocessor.

The tiny electronic circuits that make up the
microprocessor are etched or engraved on a
piece of silicon. The interconnected circuits help
control the behavior of the electricity going
through the microprocessor. Larson says an in-
dividual transistor acts much like a gate as it
sometimes allows the electric current to pass
through and sometimes not.

“The transistor operates like a switch or a gate
in that depending on what electrical impulses
you send into a transistot, it will openor close the
gate. If vou have a bunch of transistors arranged
a certain way, you can send an electrical impulse
to a group of these transistors and it will store an
electrical impulse in this group, basicaily turning
ona bitof information. And youcansend another

electrical impulse to tell it to turn off. So by !

sending these electrical impulses and tumning
transistors on and off, that wil] send and store the
information,” Larson says.

By manipulating electricity, according to the
program instructions written in the software,
the transistors control the funetions of the com-
puter. Inother words, the software that you pop
into your diskette drive turns these gates onand
off. Then your microprocessor interprets these
controlled patterns of electricity and tells the
rest of your computer how to function.

Memory: Another Chip Off The
Old Block
WWhile your CPU is adept at thinking, it can't
remember anything. That's why you also have
memory chips inside your PC. When your CPU is
- working on a mathematical problem, it looks to
these memory chips to know what the problem is.

Twao different types of memory exist: read-only |

—

order of least powerful to most powerful): 8088,

- 0286, 803865X, 80386, 304865 and &M, F
and fewer compantes are making 808

80286-hased PCs; most people now consider the .

803365X to be the basic entry level computer. But
what makes some n-ucroprocessors faster than oth-
ers?

As you already xnow, computers store and

move data in measurements called bits and it :

:
I
.
i
1
I

i the faster it will operate.

| takes eight bits to make a bvte. Logically, the -
¥, more bits a microprocessor can move at a time,
| the more informationitcan processatatimeand |

The input/output bus is what your CP uses to :

: receive and send information to your system’s

" perirherals (likea mouseor a printer), Another bus,

. the CPU bus, communicates with memory. So the -
i wider your bus or data path, the more bits that can .
' traveonitatatime Andalarger bus widthordata |
' path makes for a faster PC. Most computers built *
. today use a 16- or 32-bit word size, meaning they

[ have either a 16- or a 32-bit bus width,

" Microprocessor speed also is determined by
; clock speed. Like your wristwatch, a micropro- -
. cessor uses vibrations from a source suchasa !
. quartz crystal to regulate speed. The faster the

| clock speed, the faster the computer executes ,

. commands. Clock speed is measured in r
herlz {MHz) and one megahertz equai
mﬂhon cycles per second. Early computers op-

memory (ROM) and random-ac-

cess memory (RAM). ROM chips
have information that your com-
puter needs to start up; once
started, the computer then locks
to the diskette drive or operating
system for further instructions.
ROM is permanent memory
whereas RAM is only temporary.

RAM chips store the programs
and data that you are working on.
This information is lost when you
turn the computer off (unless you
save it first on a diskette or your
hard drive).

| Number Power
You've probably heard that

some computers are faster than
I others. Rest assured that it isn't

brand name that determines

' speed, but the type of micropro-
cessor used in the computer. When a microproces-
sot is born, instead of a name it's given a number
| which indicates how “powerful” the CPU is. Right
! now in the IBM PCworld you have several different

 types of Intel microprocessors to choose from (in

; erated at 4.77MHz, while today computer:}
i operate anywhere from 16 to 40MHz and--;;

S

L

But bus width and clock speed are just twidt .

| the many reasons why some microprocessors
5 run faster than others.
|
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Here you can see inside the 488
microprocessor complete with math
coprocessor and BKB cache

Coprocessors And Smanrt
Devices :

Additional microprocessors are sometimes
used inside a computer to handle some of the
CPU's workload. These pinch hitters, called
coprocessors, also help speed up the operationof
vour computer. Among the most popular of
these, math coprocessors increase your
computer’s speed and precision when perform-
ing complex numerical calculations.

Devices that have their own microprocessors,
like terminals or printers, are called smart de-
vices. They have the ability to function indepen-
dently of the main CPU in the computer. Soeven

if vou disconnect a smart printer with enough *

memory, it will be able to complete a printout.

As common sense would have it, the more
smart devices you have, the faster your com-
puter will be able to run as your CPU doesn't
have to babysit so many components.

Once Upon A Silicon Chip: XT
And AT '

Now we'll take a look at specific Intel micro-
processors for [BM and 1BM-compatible com-
puters. (See the sidebar entitled "AMD: In The

Running” for information about clones of Intel :

—

IBM personal computersis the 8088. All [BM and
[BM-compatibles that use this CPU are cailed
XTs (XT stands for eXTended). The 8088 was
introduced in June 1979. [t featured 29,000 tran- .

" sistars plus IMBof addressable memory. Thougiy

few XT-level computers are still being made,
many are still around. The XT can process eight
bits of data at a time and transmit data at speeds
between 4MHzand 10MHz, whichis considered

“slow by today’s standards. The XT is too slow
+ and does not have enough memory to run many

of the newest software programs. Today the XT'

Lis considered a dinosaur ina brave new world of

" speed-demon microprocessor technology.

Intel created the 286 in February 1982. 1BM.

“and compatible systems -based on the 286 are
 called ATs {IBM named its original 286 system

* AT, which stands for Advanced Technology).

With amore powerful microprocessorand larger
data pathor bus width, the AT can process infor-
mationmuch faster than the XT. It features 130,000
transistors—101,000 more than the XT. The 286's

With the AT, extended memory also was in- °

 troduced. Extended memory is memory bevond

p
i

. Says.

microprocessors.} When referring to CPUs like :

the 80286 or 80386, people drop the “80." So
instead of 80286, they call it a “two-eighty-six.”

the IMB thatcan be accessed by XTs, ATshave 16
times more available memory than XTs when *
they use extended memory. ‘

The 286 can also use virtual memory, which -
allows the processor to use disk storage to simu- °
late a large amount of real memory. So beyond

: the 16MB of directly addressable memory, the :

AT has the potential to use up to one gigabyte {1 ;
billion bytes) of virtual memory. i

Kua of Arche says virtual memory allows you :
toruna4MB program evenif you only have2MB '
of physical memory. It tricks your computer into \I
thinking it has more physical memory than it :
does. |

“Itis able to go out to the hard disk and swap !
some data out to the hard disk,” Kua says. “Be- |
cause your hard disk can be about 300MB, you |
can putalotof things inhard disk, butyoucannot |
run from the hard disk. You load into main
memory and then run. Virtual memory support }
allows you to page data in and out and then
execute without the user even knowing it,” Kua |
3868 And 386SX

Next Intel created the 386 on October 17,1985, |
The 386 handles up to four billion bytes of real *

. memory and up to 64 trillion bytes of virtual

e L old XT)

busor data path wasexpanded to 16 bits from the *
~ XT's-eight bits. Where the 8088 could use up to ! efficiently is because of a more integrated chip. |
- one million bytes of memory, the 286 is able to '

" use up to 16 mitlion bytes (16MB}.

——— i e e s

~ memery. [t features 275,00 transistors (143,000

more than the AT).
The 386isa 32-hitmicroprocessor: it processes |
32bitsatatime. ltalsohasa 32-bitdat bus. ltcan
processindormationup tofour times as fast as the
original 1BMPCatspeedsbetween1fand 33MHz. -
A few vears fater Intel introduced the 386SX,
a scaled-down version of the 386. Although this |
chip can internally process 32 bits of data at a
time, it can only transfer 16 bits at once over the !
data bus. The 3865X is a less expensive chip than :
the 386 but can run the same software. ;

“The 486 And Beyond

The 486 microprocessor, the fastest memberof |
the Intel family, wasintreduced in April 10, 1989, '
The sophisticated technology in the 486 features |
1.2 milliontransistors and a32-bitdatapath. Like

 the 386, it also has four gigabytes of addressable
. memorv and 64 terabytes (irillion bytes) of vir-

tual memory. So what makes it so much faster?
{The 486 offers 50 times the performance of the

The Peason the 486 operates faster and more

Inother words, more things are included onone

- 486 microprocessor chip, such as a.math .

coprocessor, 8KB of cache memory and ‘23861
Mmicroprocessor. " -

Basically cache memory is special high-speed :
memory that the CPU can quickly access. We'll

" talk more about this later. The 486's 387compat- -

ible mathcoprocessor is used for number crunch- |
inginspreadsheetsand Computer-Aided Design :
(CAD). The 387 mathchip is anoptional separate
chiponthe 386, butit's builtintothe CPU of every -
486 chip for faster access. '

Larson says that by integrating these three
components—microprocessor, coprocessar and
cache—on one chip, engineers have greatly in- -
creased the chip’s efficiency.

“ Also, Intelisincorporating some RISC dusign
technology in the 486 and that allows instruc-
tions to execute faster than on the 386. So there -
are some things the designers do better that
make it run faster,” Larson says.

RISC (Reduced Instruction Set Chip) technol-
ogy speeds up data transfer because the instrde- -
tions contained on the CPU are simpler and
easier for the computer to process.

Now let's talk more about cache memory i~
the 486. Cache {pronounced “cash”) memory is *
often used with the more powerful 386 and 484 -
microprocessars. But with the 36 it's lowated
n'ghtonthemicroprocessorchip.Cachclsa-m.ﬂl .
area of RAM in addition to the computer's main ©
RAM. Cache speeds up the computer without

Premium lssue * PC Novice 23 B



MICROPROCESSORS

adding much cost to the svstem. The 1%’
* internal 8KB cache and cache controller speed
up memory access by using faster static RAM
chips (called SRAM). The dynamic RAM or

DRAM chips used in the main memory are.

slower but fess expensive than SRAM chlps

A copy of the most frequently used data is
kept in the cache so the CPU can look in the
cache first, which makes its scarch faster. Ac-
cording to Larson, cache came about because
the newest 32-bit computers required faster
memory chips than the standard DRAM.

“The normal, inexpensive memory chips
used inother computers weren'tfast enoughto
keep up with the new 32:bit processors. So
cache memory was developed. Most of the

memory is the slower, inexpensive kind, but a

small amount of fast memory is also used,
which is reserved for the data the microproces-
sor reads most often,” Larson savs.

“If vou're able to find it in the cache you're
abletofind itfaster thanif vou would haveto g0
out to the other memory to getit,” Larson says.

“It's basically a way of keeping the micropro-
cessor running as fast as possible and not get- -

ting bogged down with accessing slower
components.”
The 4865X was introduced on April 22, 1991.

Like the 486, it hasa 32-bitbus and four gigabytes

of addressable memory plus &4 terabytes of
virtual memory. Basically the 4365X is meantto
give users a low-cost entry point to Intel 486
microprocessor technology.

Putting Speed In Perspective

The 486 family of Intel Microprocessors.

Remember, it's more than clock speed that

makes a CPU operate fast. As we discussed :

before, microprocessors are usually availablein
a variety of different clock speeds. You will find
386 models with the'same clock speed as some
486 models, but that doesn't mean the chips will

process data at the same speed. “A 33MHz 486 -

has more performance than a 33MHz 386. They

are running at the same frequency [speed] but .
~ because the 486 has a better design and because -

_ itismoreintegrated, ithas greater performance,”
Larson says.

The sockets for the microprocessor and coprocessor are Iocated on tho rnolherboard

the main circuit board inside the PC.

_ In The Making
Now, back to the microprocessor chip itself.
. You're probably wondering how they pack so
much power into one tinv chip. Basically <~
tronics engineers begin bv drawing a lar
of all the electronic components that wil
the chip. Larson at Intel savs the engineers usu- -
ally begin this design on paper. :
“It starts on paper. [The engineers) basically -
start on paper or white boards with a really rough
- bie < diagram of the major components and as
* they progress they define these major blocks of
* the microprocessor in more and more detail. And
eventually they get to the point where they're
; actually designing the circuitry in those blocks,”
- Larson says. Then the engineers use CAD, using
a computer to build a computer. ;
. When designing the circuitry, Larson says,
the engineers actually design the transistors that -
make up each function for each of the really
small functional blocks. A negative of the fin- -
ished drawing is used to photograph or etch the
circuits and components onto a silicon wafer. .
- The actual piece of siliconthat all these transis-
. tors go on is referred to as the die, Larson days.
The way that you actually get the transistors -
-thesilicon involves putting some chemicals
e wafer that will basically make the transis-
. Larson savs,
sificon is used, Larson says, because
~ semiconductor. “In that like coppris a co. _
- tor, itconductselectricity very easily. Siliconisa
: semiconductor and although it conducts elec- -
: tricity it doesn’t do it virtually instantaneously

24 PC Nov1ce . Premldm .lssue
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AMD:

In The Running

Before 1991, consumers didn't need to
make any choices about CPUs--any per-
sonal computer you looked at in the store
had an Intel chipinside it. But thatsams year,
something happened—the sama something
that happeried to 18M in the '80s; the con-
sumer-friendly, horriffic nightmare of big
brand-name companies:

tives at higher megahertz speeds, for
the same prics.)
As a resultof the newfound compemion

486 and 388 chip prices are lower, and -

consumers are noticing the increased
affordability of 486DXs. AMD has not in-

troduced a 488 microprocessor yet, though
plans have been an-

way of the JBM monopoly -

as CPU clones have .
slowly claimed an in-
creasing share of the
microprocessor market.

A ‘name to watch for:

mérket.

cloning. nounced for 1993—a
Browsing through the timely move as PC pro-
computer section of a ducers’ interest shifts in
store, you might see lithe favor of the higher-end
 stickers on the PCs sit- CPU °|0n93 486 models. - -

| ting on the shelves that AMD’s second claim to
say “Intel inside.” Now, dip!mbllsnﬂmpm-
you know a little bit about have slowly cessors’ low voltage
computers and wonder ‘_ needs—anaspecially im-

- why they mof go o - cla]med‘ fortant advam
the expense ¢l putting R © laptop users.

- Mtde stickers on & com- S to an updats released by
puter statng what s AN INCreasing  Awo, atestontwo com-
usually assumed to be parable laptop systems
g baverS  shareofthe el tane s
cessor. But since 1981, 25 microprocessor hada
that given has gone the. mlcroprocessor battary e more than an

hour longer than the
. laptop with an Intel
|3868L 25 microproces-

As AMD continues 1
pry its way into Intel's mi-

AMD. -

Advanced Micro Devices {AMD) of
Sunnyvale, Calif., claimed its biggestCPU
market share {(nearly 30 percent) with its
386 family of processors. In addition to
being compietely compatible (AMD chips
do the same things as Intel chips), AMD
chips are often sold for less. {AMD chips
are commonly offered as Intel alterna-

CTOprocessor monopoly,
intel is shifting focus to higher-end 488s
and the future introduction of the 588, two
areas that AMD has yet to enter. in the
meantime, AMD will continue 10 tap the
Intel-generated rising popularity of 386
systems for in-home use. For AMD, that's
good enough for now, but future success
will depend on the 486. 0

- proving the technology for putting transistors on

: or it doesn't do it too easily. [t's that property
+ that enables vou to control the electrical im- |
* pulses with transistors,” Larson says.

|

A silicon chip is extremely fraglle 50 when !

* handling, often engineers attach thin wirestoits |
© edges. The wires are connected to connectors, |
. sometimes called spider legs, which extend from 1
- the edges of the microchip. !

Future Microprocessors

As microprocessors continue to advance they're
becoming faster and more efficient than ever.

Larson says microprocessor chips in general are
getting larger in terms of the number of internal
components. “Intel and other companies are im-

silicon so we can put a lot more transistors at a time
on a piece of silicon and make it work. For example
the 386 hasaround 275,000 transistors, while the 486
has 1.2 million transistors on it,” Larson says.

Microprocessors in the future may actually have
100 million transistors, he says. Larson says this
increase in size and complexity will enable micro-
processors to operate faster. “They'll be able to do
more of the operations of the computer in the
microprocessor and on the silicon than ever befon,'
he says. .
“Withall that capability on it we might be able to ,
include things like voice recognition on the silicon
on the microprocessor. And the graphical user in-
terface might be on the microprocessor also,” he
says. (A graphical user interface, or GUL is a pro-
gram that allows users to manipulate the computer
with the aid of visual cues instead of typed com-
mands.)

Conclusion

As you can see, the world of microprocessors is
acomplex one, and new and improved technology
awaits around every comer. But after reading this
article you should have a better understanding of
how your computer works.

If you're in the market for a new computer, you
will probably first want to decide what type of
software you want to run before rushing out and
buying the fastest, most expensive computer you
can find. You have more choices than ever before.

While a computer is capable of great things, it |
takes the human brain to learn how to control it. As
you master the computer basics, you and your PC*
will make quite a pair!

by Gretchen Boehr

Premium issue « PC ﬁ;;& 28



Understanding
Computer Memory

Qur brains use several different kinds of |

memory—without our having to think about it.
We use one type of memory for problem-solv-
ing, and another for understanding and using
speech; we havea particular type of memory we
use for recognizing people and objects and an-
other for placing visual scenes and music.

A computer's main memory is called ran-
dom-access memory, or RAM. RAM is also re-
ferred to as primary memory storage. Many
computers today also have hard disk storage.
Foran explanation of the difference betweenthe

two, see the sidebar entitled “Hard Disk Storage '

Vs. RAM Storage.”
There are several types of random-access
memory. It's the aim of this article to define

RAM, first in general terms, then in each of its |

three “flavors:” DOS memory, extended
memory; and expanded memory. Among other
things, you'll discover why DOS memoty is
limited to 640KB, why extended memory works
best on 386-based PCs, and how expanded
memory practices "sleight of mind.”

Understanding RAM

Random-access memory is temporary electri-
cal storage space where program instructions and
program data arekept. With instructionsand data
conveniently suspended in RAM, the computer’s
microprocessor can access them quickly and as
often as necessary. The computer’s microproces-
sor functions as its brain.

In a sense, human memory and computer
memory is similar. Our recollections of rules,
behaviors, and objects are always available. it
seems as if we humans “automatically” remem-
ber faces, polite phrases, and how to drive our
cars. Likewise, thanks to RAM, computers auto-
matically carry out the program commands we

.use to change our documents.

One major difference between human memory
and computer memery is that mostof acomputer’s
memory is utterly dependent on electrical cur-
rent, and is therefore temporary, or volatile. And
while neurologists tell us that the neurons in our
brain send outelectrical signals, we humansdon’t |
need to worry about our power supplies. We're

always on. To guarantee that your computer !
remembers the document you're working on,
be sure to save it to hard disk or to a floppy |
diskette. ;
¢ Measuring Memory. We measure com-
puter memory in bytes. A byte stores the i
equivalentof one character, one lettet of textor |
programcode. It's the basic unit of measure for '
computer storage. For example, a single page |
of double-spaced text contains about 1,500
characters (1,375 letters and about 125 format-
ting and control characters). Thus the page
takes up about 1,500 bytes of memory $pace. |
The most convenientway todiscuss membry |
is in thousands and millions of bytes. One )
double-spaced pageof text (1, 500 words) equals !
aboutoneand a halfkilobytes(1.5KB}. 1 024KB | |
equal one megabyte (IMB). Don't let the num- ‘;
bers confuse you. Since computers do mc, . -
their processing on the basis of 2 instead

i our famliar 10, it takes 1,024 {just over | 060) |

kilobytes to make one megabyte.
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® But Where Is It? We see RAM in action
when we start up an application, type with our
word processor, or add cells in a spreadsheet,
But where is it~—and what does it took like?

RAM usually comes in the form of memory
chips called dynamic RAM chips, or DRAM
chips. (Pronounced Dee-RAM) A DRAM chip

To make things easy for the computer’s brain,
each byte of memory is assigned an address from

2 limited range of addresses. How much address

space a computer has available for memory de-
pends on its mictoprocessor. The address num-
bers themselves begin at 0 and go up.

A tomputer may have 16 megabytes of ad-

{ \

F O

T2,

~

You wil find DRAM (dynamic random-accass memory)

dress space, but it might only have
two megabyte’s worth of memory chips
installed on the motherboard. On the

megabyte of address space, it makes no
sense tohave more than one megabyte of
memory installed inthecomputer; it sim-

other hand, if a computer has just one |

chips on your computer's motherboard, the main circult
board. DRAMs come In several forms: Single Inline

Packages (SiPs) fit Into sockets with a single row of holes;

ply won'tbe able to find it. This shortage
of addressable memory space is espe-
cialty a problem for computers based on
the 8088/86 microprocessors.

Dual inline Packages (DiPs) fit sockets with a double row.

uses capacitors {mechanisms that store electri-

~Memory Types

* calcharges}to hold our data. [t's hard to believe,

but these little chips—about the size of a pinky

fingertip—hold our documents and the pro-
gram instructions that allow us towork on them.
Again, with program instructions suspended
constantly in RAM, our computer’s micropro-
cessor can quickly and randomly access them
and carry them out.

DRAM chips arelocated onthe motherboard,
the main circuit board of the computer. The

- motherboard is a large, squarish circuit board °

that sits on the bottom of the computer's case. l

* Along with memory chips, the motherboard

‘Now that you know what RAM does, where
it's located, and how it's organized, let’s discuss

 the three types of computer memory: DOS

memory, extended memory, and expanded
memory. Each uses a different portion of the
available memory addresses, and each works
best with different soffware applications. To
illustrate the whereabouts of memory as a com-

; puter sees it, we'll be using memory maps. A

. memory map is a commonly used technical

diagram.
DOS Memory s theone megabyteof memory

| that can potentialy be used by DOS-based PCs.

-]
2] 3
.
oL
] - =]

DRAM also comes in the form of chip modules cefled SIMMs (Single-iniine Memory Modules).

: holds a computer’s microprocessor chip and its

: expansion slots. Expansion slots are outlets
. where we can insert additional drcuit boards.
. When people need more RAM for their comput-
. ers, they either add chips to their motherboard,

or they add an expansion board with extra
memory chips on it.

® Memory Addresses. We can see our docu-
ments in RAM, and we can see where the RAM
chips sit in our computer cases, but you can
imagine that the computer s microprocessot needs
to “see” its individual bytes of RAM very pre-

- cisely in order to execute program instructions.

DOS memory is divided between conventional
memory and the reserved memory area

Conventional memory, often called base
memory, is allotted the address spaces between
0 and 640KB. It's where DOS and other software
programsexecute their functionsand store docu-
ment data. The reserved memory area occupies
the addresses from 640KB o 1 L024KB(1MB) and
is used by the computer to control system func-
tions like the monitor, keyboard and system
start up.

See Figure 1 for a memory map 1llustratmg

DOSmemory as it's confi gured {setup)onmost | PF

The ROM Chip

Wouldn't you know. Just when you're starting
to get the hang of computer memory, there's
another term you have to leam. You've heard
about RAM (random-access memory), but ROM
is an imporiant type of memory, too. But don't
panic. Although they sound aike, they have very |
different jobs.

ROM stands for read-only memory, which

‘means that it can be readby the microprocessor, -
_butnot changed. In other words, ROM is perma-

mYoupcobanyramembermatRAMssme
temporary memory that allows us to run pro-

grams and create documents. Now remember |

that ROM is permanent memory, and it gives the
computer the instructions it needs to start tsedf.

Again, programs and data may exist tempo-
rarify in RAM, but the instructions in ROM are
permanent. They've been burned into the ROM
chip, making it impossible for the user or the
computer to erase them. These programs in
ROMaramlledmeBIOS(baslclnpm-ouw
system) instructions,

Themyﬁrsihngmmmopmemdoes
when you tum on the computer is check the BIOS
programs in ROM. Thera the microprocassor wil
find its startup instructions. They tell your com-
puter how to acivate its ties with its peripherals,
the printer, the keyboard, and the monitor. The
ROM BIOS programs also tef the computer where
to find the DOS operating system on your hard
ddt:ilevmmad\ed(mmsyslmnsavai-
abig RAM.

. Lika RAM, Roummthehrmdam*
pmatdm But while a computer may need a
handful of RAM chips, it usually needs just a
single ROM chip. The most important similasity
between RAM and ROM is that they are both
primary memory, meaning that they're both d-

/| rectly accessible by the computer's microproces-

801, ‘ )

n order for the microprocessor to find the ROM
programs, they need addresses, just ke RAM.
Uniike RAM, howaver, the BIOS instructions 0c-
cupy the reserved memory address space pets
manenty. The ROM instructions have guaranteed
mmqadummrpmemdmm
area of DOS memory.

So next time you tum on your PC, wauh
carefully. One of the first things you'li see 8 @
company name (tike Phoenix Technologies’)
along with a copyright dkate. This is the label for
your ROM chip, which appears when your
eunptﬂarsmncmpmoessmloadsmmelos

ograms into RAM. O

1
l
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' MEMORY

1,024KB {1MB)
Reserved
| Memory Area

: 640K8
Microprocessor |: Conventional
Memory
Word Processing Document
Word Processing
Application
DOS

Figure 1, DOS memory [s divided between conventionat memory and
the resarved memory area. DOS and other programs sxecute and
display documents [nconventional memory. Thereserved memory srea
Is used by special system functions. Remember, DOS memory ls iimited
to one megabyte.

 of today's PCs, with 640KBof conventional i, 19gc he 80386 (
_ memory and _38-4KB of reserved memory space. signed to address
Remember, since the .?:S-IKB of address spaces ' (4,096MBf)—those
- are reserved, applications cannot take advan- | 4 DOS programs
tageoithem. 110 640KB of RAM,
i Although theearliest PCs had as little as 16KB
. to64KBofconventional memory, mostoftoday’s
: personal computers have at least 512K8 of con-
" ventional RAM. The maximum amount of con-
ventional RAM that any PC can have, however,
+ is limited to 640K B—a fact that has vexed many
a user. The historical reason for the limit illus-
- trates how far technology has come in the last 10
. )’E‘ﬂfs.
" In 1981. the first computer designers were
working with the 8088 and 8086 microprocessor |

tests, "I have two

: Extended Memory
“But wait,” { can hear the pro-

' memory on my computer—the
manual says s0.” Quite possibly
50. For example, if your PC has
two megabytes of RAM, you have
640KB of conventional memory, a
3B4KB “gap” of unusable address
: space, and then 1 408KB of extended

Also in 1981 Microsoft
Corporation released DOS, :
our disk operating system. |
Allcomputers need an oper-
ating svstem like DOS, a
“master” programthatman-
ages the computer's internal
functicns and provides users
withwaystocontrol thecom-

" memory are used, see the sidebar, “Tt v
Chip.” '

The problem with having extra memory in the
form of extended memory is that many com-
puter programs can't use it. That's right: pro-
" grams designed to work in DOS can’t use
extended memory. Unless you use the DOS-
based operating envirorunent like Microsaft Win-
dows and Windows compatible programs, orany
puter. = other progiams written specifically to use ex-

The DOS operating system | tendgd memory, your extended memory wil
was designed specifically to | femain idle. Where DOS and plain DOS-based
work on PCs using the 8088 ; PTOBrams are concerned, any memory over one
and 8086 microprocessors, so | megabyte is invisible.
atitsmostfundamentallevel, |  Those whousea computerbased on the 8038
DOS was designed to work ; (386) microprocessor, however, are in luck; they
within the one megabyte | Can use memory management software to fon-
memory limit—640KB for : vert dormant extended memory into vibrant ex-
programsand 384KB forsys- | panded memory. For those of us on 286-based
tem functions. This is why . machines, extended memory is useless—again,
we who use DOS still live . unless you run applications written expressly to
within the “640KB software | take advantage of it
limit.” Because some newer software programs like

Although in 1984, the | Windows and OS5/2 (a powerful alternative to
80286 (286) microprocessor | DOS) do take advantage of extended memory,
was designed to address 16 : experts in the computer memory field predict
thegabytes of memory, and ;| extended memoryisthewaveof thefutr
386) microprocessor was de- | the proper software, extended memor_ )

four gigabytes of memory i users to multitask, or to run two or more pro-
of us who use DOS and plain : §7ams concurrently.
are still limjted ;

megabytes of

, chips, “brain” chips which could only address
. one megabyte’s worth of RAM. At the time, a
. megabyte of memory seemed like quite a bit. It's
i unfortunate, but theearly designerssimply didn’t
- foreseethat only a few years down the road users
* would need at least two megabytes of memory to
i runsophisticated spreadsheet and graphics pro-
. grams. '

* In any case, the early PC architects decided

grams and documents, and the remaining 384K8
i should be reserved for system functions like
startup instructions and control of the monitor,
. printer, and keyboard.

that of this 1MB, 640KB should be used for pro- i

 memory, which all together totals

£ 2,048KB, or 2MB of RAM. By defi-
,i nition, extended memory occupies
i the address spaces over 1,024KB,
| or IMB.

ﬁ Inotherwords, if you have more

 than one megabyte of RAM on
. your PC, you have two different

~tvpes of memory, conventional
|DOS memory and extended
: memory. See Figure2 foramemory
. map illustration. For an example

-| of how the reserved addresses be-
' tween conventionai and extended

gigabytes).

mzwmmumwm'
megabyts. The 258 microprocessor can sddress up to 16!
extended memory; the 388 microprocessor up 10 4,096M8 {four
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MEMORY

periscope through which
DOS can “see” expanded
memary.

For example, vou may

panded memory onyour PC.

Word

Word
Processing
Dacument

Processing
Document

megabyte spreadsheet, part

"Pa” | tional memory, and partof it

[

Word
Processing
Application

is “paged in” fromexpanded
memory. ¥When you add a
column of numbers in ex-
panded memory, a “page”
of expanded memory bor-
rowsanappropriateaddress
from the reserved memory

il

added and the sum is placed
in the proper cell. When the
task is complete, the page of
expanded memory loses the
borrowed address.

Expanciad Mamory

Figure 3. Expanded memory Is accessad when a "page” of
expanded memory is called into specific free memaory sddreasad
{a “page frame”) in the reserved memory erea. It's a trick
designed to get sround DOS' one megabyts memory Emit.

Many applications today
are compatible with ex-
pahded memory, meaning
thatmost software programs

work with expanded RAM
It's possible to

Expanded Memory

Expanded memury occupies an unusual posi-
tion on the PC memory map. While DOSmemory
and extended memory addresses follow a linear
progression, expanded memory occupiesan out-
side “island” of memory. Expanded memory is
accessed by allowing portions of this “island
memory” to “borrow” specific unused address
spaces in the reserved memory area.

When you need them, sections of expanded
memory, called pages, instantly “borrow” empty |
reserved memory addresses, or page frames. |
The pages of expanded memory need to “take
on” addresses from reserved DOS memory in
order for DOS to recognize them. The page of
expanded memory is filled with program data
until it's no longer needed. Then the page frame
moves to another page of expanded memory or
assumes its original place in reserved memory. |
DOS, which you remember can only see one |
megabyte's worth of addresses, is completely
fooled by expanded memory. See Figure 3foran |
illustration.

With expanded memory, it's as if the page i
frame in the reserved memory area acts as a: I

based PCs, it's possible to use ex-

i to your computer.

"two years old have 640KB of usable

. tended memory and expanded memory. To get

have two megabvtes of ex-

any use out of extended memory, however, you
need to be using software that takes advantage .
of it, like Windows. And if you want to have
access to expanded memory, like the XT users

. you must add a memory expansion board.

When you call up a two °

of the spreadsheet on your :
screen resides in conven- -

area. Then the numbers are

336 and 486-based computers can easily use
both extended and expanded memory. As long
as vou have more than 640KB of memory chips -
inside your machine, you can use memoty man-
agement software toconfigure {set up) your PC |
to use one o the other or a little of both, depend-
ing on the software you use, !
Your PC's Memory !'

Now that you know the particulars of the -
three different types of computer memery, !
wouldn'’t you like to know how your PC stacks i
up? One way to find out is to watch vour PC ;
count it’s bytes of memory when it starts up.

Pressthe RESET buttonon your PC and watch
carefully. First your computer will count its |
conventional (or “base”) memory and any ex- |
tended memory you have. The common tally for |
computers with two megabyles of memory is
640KB base memory and 1,408KB extended |
memory. lf you have expanded memory, a third |
count should follow, telling you how much ex- |

are written specifically to | | panded memory you have. ﬁ

add as much as
32 megabytes of expanded memory

Picky Microprocessors
In sum, most computers less than

conventional memory, the maximum

possible. When it comes to extended
andexpanded memory, however, the
type of memory your computer can
accommodate depends on its micro-
processor.

For those with XT PCs, computers
based on 8088 or 8086 microproces-
sors, the only type of memory your
machine can use after conventional
memory is expanded memory. To

i add expanded memory to your ma-
chine, however, you'll have to buy a
! special memory expansion board. An

640KB
Convep-
tionat
'ord Processing Memory
Application
DOS

expansion board is a special circuit
- board equipped with extra DRAM
chips.

For those users working with 286-

This memory map illustrates how the ROM BIOS'

programs fit into Its permanently assigned space in the
reserved Memory ares.
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Hard Disk Storage
Vs. RAM Storage

RAM is temporary memory where a computer
stores document data and program instructions.
Most computars today also come with ancther
!placetosiommormamnnwhudmmhw

and documents.

* When you are new to the world of computers, if's
oasy fo confuse RAM storage with hard cisk stor-
age. Aftar al, they both store programe and docy-
in kilobytes (KB) and megabytes (MB). - - -
 In fact they are very different types of siorage
ithaidependmoneanotrer RAM stores data in
|electnca! charges—in memory chips housed on
'the computer's main circuitboard—and the infor-
mation RAM holds is temporasy. A hard disk stores
; dala magnetically—on the metaliic disks inside the
+hard drive mechanism—andthe informasion i hoids
is permanent. RAM and the hard disk logether give
us a workspace for creating and altering docu-
ments and a warehousa for storing them safely.

RAM stores information in memory chips, which
use capacitors to store electrical charges; these
charges in tum hold our information. Bruce
McCormick, product marketing manager at intel
Com., a well-known chip manutacturer, explaine
that a capacitor holds an electrical charge the way

chips are Jeaky buckets,” and they need to be
continuatly "refilled” with electrical current in onder
1 hold programs and documents.

diskssﬂ'npommmmmeepwmm'

& bucket holds water. The problem is that memory -

m.mmmmmamnmummﬂnmdh
hard disk, where It remains unchanged untl you save it again.

" In other words, without a steady supply of
elactricity, RAM chips can' relain our data. Any
intermuption of current to the RAM chips and every-
thingin RAM disappears. That's why i's important
to save our documents to a Roppy disketho—or
bettar yet to & hard disk, which is Ike & permanent
databank inside your PC,

While RAM stores informationin memory chips, |

a hard disk drive stores information magnetically
on rigid metaliic disks cafied pistters,

Hene's how % works. When we save a document
in RAM to our hard disk, the computer transiates
the document into a binary code, a Sedes of
electrical “on” and "oif” pulses that a computer can
understand. The stream of on and off puises flows
down into the disk drive's read/write head, which
i 2n electromagnel. By magnetizing the melafiic
surface of the hard disk platters, the raad/write
head records our document permanenty, in the
binary code, to the hard disk.

This way the document is safely housed on the
disk, athough i's in 2 form we can’t use. When we
call up the document from the hard disk, the read’
wiits head sends the document’s code of pulses
back up through the eloctrical channel where I's
transiated lo RAM, the image we 59 on the screen.
Thus RAM and your hard disk work In tandem.

Think of RAM as your computer’s deskiop and
your hard disk as its warehouss. Computars foday
often come with one or two megabyles of RAM
storage and 2t least 40 megabytes of hard disk
slorage. Q

ﬁeadlwme Head

Platter

!
|
|

g
|
i

Another way to assess your computer’s |
memory is with memory analysis software. One
free memory analysis program is ASQ (pro- :

nounced “ask") developed by Qualitas. a com- :

pany that specializes in memory managemenl

i products.

L. -

ASQ is a simple program that both summa- é
rizes PC memory and offers tutorials on basic
memory concepts. If you or a friend has access

toacomputer bulletinboard, you can download
(copy) ASQ for free. Otherwise, for a $5 ship-

ping and handling charge, Qualitas will mail '
you a copy of ASQ. To request a copy of ASQ,

call Qualitas at {300) 676-0386.

Remember Everything?

Reating aboutcomputer memory isone thing; .
retaining all the information is another! That's .

one advantage a computer has over us. Com-
puter memories are copycats. They immediately
"know" the things we tell them. We humans are
harder to “program.” We often need repetition
(and sometimes coercion!) to comprehend cer-
tain things.

Don'’t feel you have to memorize the ins and
outs of computer memory; instead, consider
this article a reference tool. In it we've discussed
how random-access memory is used, where it’s
located, and how it's organized. We've also
learned about the different types of memory—

things like why there’s a limit to conventional

memory, why extended memory works best on
386-based and higher computers, and how ex-
panded memory works its magic. We've also
offered a few ways to analyze your owh
computer’s memeory.

Now, wasn't there something else you were
supposed to do today? O

by Marti Remington

- Special thanks to Qualitas’ director of technical

marketing, Paul Tarlow, for his technical support.
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CHAPTER |

Two Modern Cranes

THE mobile or tower crane is characterized by a high
tower with a long jib able to slew through 360°, and is an
electrically driven self-propellied machine running on rails.
By virtue of its height, long reach and mobility, it is possible
through one machine to cover a building site with a means
of vertical and horizontal transport.

As compared with the power-driven hoist, tower cranes
have certain distinct advantages. Firstly, loads may be
transferred in one operation from stock pile, production
point or delivery vehicle .practically to their destination
on the building. Secondly the size of the handling team
is reduced and its compaosition is not appreciably affected
by the type of load being moved. Lastly, considerably
greater loads in both weight and size can be handled. This
is particularly noticeable when dealing with concrete shut-
tering.  This can now be prefabricated on the ground in
units which are casily assembled, without being too severely
limited as to size. In fact, units of formwork extending the
length of the component to be cast can readily be handled.
In addition the crane can not only hoist the unit into posi-
tion, but can maintain it there until the necessary fixing: is
complete.

The tall buildings which are now going up in our city
centres have, however, introduced new handling problems.
Mobile tower cranes can be used to very good effect up to
building heights of about 100 ft., but in excess of this it be-
comes increasingly difficult to utilize the travelling motion
on a crane of economic size, A recent development for-
tunately presents an alternative method of use which is of
particular interest. ‘The * Climbing Crane,’ originally de-
veloped in Russia and Sweden, has recently been introduced
for use on high buildings as shown in Figure 2.

This type of crane has a short fixed tower but in many
other respects is similar 10 a mobile tower crane. The crane
is first erected as a fixed crane (o a height of about 50 fi. by
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Figure 1. A tower crane,

securing it to a prepared base inside the building.  As the
building grows in height, and the floors arc installed, holes
are left for the passage of the tower, and at a suitable height
twa puide-collars embracing the (ower are mounted on
adjacent floors.  The whole crane s then raised by means
of a winch and fixed to the collars at a higher position.
The chimbing process is repeated every two or three Hoors
and the vlumate height it can serve is only limited by the
amount of rope that can be wound on to the hoist deum,
The use of the crane in this way naturally involves the
structural designer, bhecause all its loads, including both
lateral and vertical forces, are transmitted to the building.
11 weights greater than about 30 cwt, are likely to be handled
by the crane, speeial provision may have to be made in the
design (0 withstand the loads transmitied in this way to

2
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TWO MODERN CRANES

Figure 2. A climbing crane.

the structure. A notable advantage of this type of crane
is that since it is located within the building the fullest use
can be made of the reach of the jib. All the movements
are remotely controlled by means of push-buttons on the
end of a wandering lead. This enables the operator to
move about and keep the load constantly in view, thus
facilitating accurate placing of the material.
from The Mechantzation of Building Constructional
Processes by D. G. R. Bonnell, m.sc., ph.p.
April 1959,
line 2 jib—the long arm of a cranc.
line 9 stock pile — storage heap.
line 15 shuttering — temparary wooden framework to sup-
port drying concrete.

3
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line 18 formwork — framework, structure which helps to
shape the building.
line 39 guide-collars — strong metal supports which guide
X and hold the tower of the crane. L
line 54 push-buttons — switches which are worked by
| pushing a small knob or button.
line 55 wandering lead — long, fexible electric cable
which cnables the operator to move away from
the cranc.
]

Emicrciscs

. ‘Give the meaning of the following:

sell-propelled (3), reach (4), production point (9), pre-
fabricated (16), developed (30), fixed (33), mounted
(39), structural designer (46), transmitted (47}, re-
motely controlled (54). :

2. [Explain in your own words:

1
'
I

v
!
|
!

“‘I'he mobile or tower crane is characterized by—"
(1}, * able to slew througl: 160° * (2), ° considerably
greater loads in both weight and size can be handled.’
(14), * can maintain it there until the necessary fixing
is complete.” (21), ‘can be used to very good effect’
(25). * method of use’ (29), ¢ prepared base ” (36),
* adjacent floors” (40), * ultimate height ' (43), * all
its loads, including lateral and vertical. forces, are
transmitted to the building.” (46), ‘ thus facilitating
accurate placing of the material.’ (57). '

4. Explain:

(@) Why the tower crane is more uscfu! than the hoist.

(6) How the climbing crane works.
(¢) How the usc of the climbing crane affects building

design.

Rewrite paragraph 4 in such a way that you use no pas-

I, . . . .
sive verb forms. Compare your version with the ori-

‘ginal for length and clarity.
5. Examine the following phrases in which the

1.

18

-ing’ form
used adjectivally. Expand these into definitions

\which retain the same noun and verb in each case.
| Handling team; handling problems; building heights;

']

TWO MODERN CRANES

travelling motion; climbing crane; climbing process.

6. Notice how the writer uses the word * tower * as an ad-

jective (tower crane). From the passage find at least
five more examples of this pattern (noun qualified by
noun used as adjective).

7. Pick out from the passage all the -ly adverbs. Point out

(a) those which are essential to the meaning of the
sentence,

(6) those which are used loosely and could be omitted.



CHAPTER 15
Plumbing and Samtation in Iigh Buildings

UNLIKE the electrical services, plumbing services vary sub-
stantially with increased height. Tt is considered ideal to
store the cquivalent of one day's hot and cold water con-
sumption in storage cisterns within a building to prevent
a shortage of water in the event of a breakdown of the supply
services. Excessive pressure on the valves and fittings of all
sanitary apphiances would cause not only wastage of water
and make it difficult for the user to draw off the exact
amount of water desired, but it would also increase the
maintcnance necessary. Cold water down services should
not have a vertical drop longer than 100 ft. Therefore
celd water storage should be arranged on cvery tenth floor
or so to serve the section of the building below.  Alternative-
ly, the storage can be placed at a higher level to serve two
or three sections, c.g. 20 10 30 floors, with_break tanks at
lower levels.

Booster pumps are required to raise the incoming water
supply from the local Water Board’s street main.. They are
usually in duplicate, one acting as a stand-by, and they would
commence operation when * called in’ by a float switch in
the high-level cisterns, ,

In some localitics one is able_to fix the booster pumps
together with all necessary reflux, recoil and isolating valves
on a by-pass to the incoming main, which would be con-
tinued up to the storage cisterns without a break. Such an
arrangement makes use of the existing pressure in the
incoming service, which in the London Metropolitan Water
Board area may well be 80 to 100 ft., and the booster pumps
only have to add to this head to raise the water to the
required level. Naturally, the local water company will
have to be satisfied that the pumps are not too powerful —
not able, that is, 1o ll the storage cisterns within an un-
reasonably short time, thereby depriving the adjacent
propertics of their supply.

In other localities — and this is generally the case where
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PLUMPBING AND SANITATION IN HIGH BUILDINGS
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A typical cold water service in a 1all building.

the water supply is restricted or intermittent — a break tank

has to be provided from which the required water is
pumped. ‘

:I'hc size of soil stacks, and indecd that of branches re-
ceiving the discharge from several fittings, must be care-
fully calculated on the basis of the likely incidence of use
of the fittings which are connected to it. There is a con-
stant danger that during heavy use, air compression may

occur within these stacks, particularly at changes of direc--

1i‘nn, or’a partial vacuum in any straight length of pipe.
Generally speaking, each soil stack has its COmbanion anti-
syphon stack to which periodic relief connections are made
to overcome compression or syphonage (which may otherwise
rcsult. in considerable nuisance) and to stabilize the pressure
conditions in the stacks.  The bottom of the soil stacks, where
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they discharge into horizontal drains, should be installed
in|long radius curves to facilitate an casy and swift flow
and to prevent compression. _
from The Architect's Approack to Engincering in Tall
Buildings by Sir Thomas Bennett, K.B.E,
| . F.R.I.P.A., February 1961,
line 15 break tank — intermediate tank to break up the
otherwise 100 great vertical drop.
line 17 booster — giving supplementary power.
line 19 in duplicate — in pairs.
lite 39 soil stack — vertical sewage pipe.
line 41 incidence — frequency.
line 46 amti-syphon — preventing syphoning or sucking
back.
line 48 syphonage — syphoning.

Exercises

1.} Give the meaning of:
sanitation (chapter heading), cistern -(4), main (18),
stand-by (19), by-pass (24), head (29).
2.{Explain in your own words:
“cold water down services’ (10), “on every -tenth
floor * (12), * float switch’ (20), ‘a partial vacuum !
(45), * to stabilizc the pressure conditions * (49), * long
radius curves’ {52).
3.|Explain in simple language what problems of plumbing
arc met in high buildings.
4.| Write five sentences in which you use: .

booster pump, head of water, incidence of use, sanitary

appliances, water main. :
The verb * to discharge ’ has many uses:—

a ship can discharge its cargo
' a battery can become discharged
' an employer can discharge an cmployee
l a debtor can discharge his debts

a wound can discharge
a soldier can be discharged from the army.
Put five of these uses into sentences.

C
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6. Look up in your dictionary the words ‘ head' and

L * * F' r I fr

SCr UlCc(S) . lnd ar cac as l".a.ny dl erent "lcall"lgs
.

as yoll can.
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REBAR DETAILING
PLACING DRAWINGS
AND APPROVALS

A SERVICE € TmE CONGRETE RTINFORCING STEEL 'NSTITUTE

L ACIPg -

- 333N Py Grove Ro. Scraumpurg, thinois 80173-4758

INTRODUCTION

The investigations into the collapse of the
mezzanine level walkways of the Kansas City Hyatt
Hotel in 1981 uncovered the critical relationship
between steel frame design drawings and structural
steel shop drawings. Since then many
architects/engineers and agencies have taken the
point of view that structural steel shop drawings and
reinforcing stesl piacing drawings are the same in
nature, scope, and purpose. This correfation is not
true.

The ASCE Manual', "Quality in the Constructed
Project”, has clarffied the difference between the two
types of detail drawings. In Chapter 16 of the ASCE
Manual, the two types of detail drawings are called
"Shop Drawings for Structural Components® and
*Placing Drawings for Concrete Reinforcing Steel”.

This report explains the primary function of a rebar
placing drawing, defines tha qualifications of a rebar
detailer, describes how a placing drawing is
produced, and clarifies the responsibilty of a
fabricator of reinforcing steel.

Q 1: Who is 8 "DETAILER", and what does
* that person do?

A. A detailer is usually an employee or

¢ subcontractor of a fabricator. A detailer uses
design information.shown on the design drawings and
project specifications to “detail® or list all the
reinforcing steel items required for a particular portion
of the structure. These individual rebar items are
then listed, or scheduled, or shown by plan or section
on a detail/placing drawing.

Q2- What design information is required
* by building codes? _

A: The ACI 318 Building Code’ states in
Chapter 1, Section 1.2.1, the general
requirements governing the design. Spectlically, with

ENGINEERING
DATA REPORT
NUMBER 38

" regard to reinforcing bars, the Code states (in part)

that the design drawings shall show °‘size and
location of alt structural elements and reinforcament®;
"anchorage length and location and length of lap
splices”; and “type and location of welded splices and
mechanical connections of reinforcement”.

Q3- Why is it necessary "TO DETAIL"
design information?

+ As Design information nommally will be

spacific with regard to the dimensions of
structural mambers and systems, the quantity or
spacing of reinforcing bars, and bar sizes, but general
as to bar lengths and bar configurations. This
general or typical information is not spectlic encugh
to be able to cut to length, fabricate, ship, and place
(install) reinforcing bars directly from the design
drawings. Hence, the requiremant that detailfplacing
drawings be furnished.

Q4. What are the qualifications of a rebar
¢ detailer?

A: As a minimum, a_ person with a high

*  school education, with good mathematical
and visual skilts would quality for training as a rebar
detailer. Any additional education in computer
sciences, drafting or engineering would enhance the
qualifications.

Qs- How are rebar detailers trainec

A: Detailers are tained by atten:  a

*  vocational technical school, by us : ‘he
CASI Detailer Training Program?® with the guidance of
a fabricator's sta'f, by "hands-on" training under the
supervision of an experienced rebar detailer, or by a
combination of all three methods.




i

+Q9:

Does 8 rebar detaiier use computer
detailing: andfor computer-aided
drafting programs?

A+ Yes, most rebar fabricators employing
detaiters have a computer program
specifically as an aid to the detailer. Many tabricators
have computer-aided drafting programs which
produce the placing drawings.

Q7:

A: No, a detailer is
"7 technician skilled in interpreting data
presentsd on design drawings. Knowledge of

engineering degree?

* structural design is not necessary to become. a good

detailer.
Q8. Would it be better if a rebar detailer
- were a graduate engineer?

A. With the

premise that any higher
education will improve the skills of a person,
the answer is yes, but as explained in the previous
answer, it is not a required qualification. . A detailer
relies on the architect/engineer to provide the data
necessary to properly detail the rebar.

Why are the detail drawings fof

reinforcing steel called "PLACING
DRAWINGS""

A. As the term implies, "placing drawings" are

* used by ironworkers at the job site to place
(install) the reinforcing bars within the formwork. In
preparing placing drawings, detailers determine the
quantity of bars from pre-established spacings, bar
lengths, bend locations, and bar positioning from
instructions provided in the design drawings and
project specifications. While preparing the placing
drawings, detailars also prepare bar lists.  The bar

lists are used by personnel in a shop to fabricate the |

reinforcing bars. It should be noted that *placing
drawings® are not used in the shop, per se. Thus,
the tarm "shop" when applied to placrng drawings” is

arrenecus.
s there a standard type of placmg

Q 10 : drawing?

A Each fabricator produces placing

drawings that fit his particular requirements
and those of the placing contractors in the
geographical area where the project is located, but a
standard for detailing reinforcement does exist. The
titlie of the standard is "Details and_Detailing_of

" Rsinforcement’," and it has the designation ACI 315-
80(86). The American Concrete institute publishes’

Does a rebar detailer require an

a - highly trained -

the AC/ Detailing Manual®, which contains the 315
detailing standard. llustratve placing drawings and
other related information are also included in the AC/
Detailing Manual. The CRS| book, Reinforcing Bar
Detailing *, is based on the AC| 315 standard, and is
used to teach trainee detailers.

Ql11:

A. The detailer should either directly or

*  through the contractor establish a line of
communication with the architect/engineer in order to
obtain the missing data or a ruling as to which data
are correct. Tha procadure which the detailer should
follow is to lpave the data blank with a request that
the data be supplied when the architect/engineer
reviews the placing drawing for approval. If the
construction time schedule makes this procedurse too
slow, the detailer should request that the missing or
correct data be furnished via telephone or fax
transmission. Any design information must be
supplied to the detailer, because detailers do not
have the sngineering expertise or design knowledge
necessary to make a judgment as to what may be
required. Even if the detailer had some enginsering
and design knowledge, the detailed structural
analysis is usually not available for review. In any
case, engineering and design fall outside the scope
of the detailer's responsibility.

Q12:

What should a rebar deteiler do when
design data are incomplete or
contfticting or both?

Most project specifications require
that placing drawings be submitted to
the architecyengineer for approval
prior to fabrication. ‘What is CRSI's
opinion of this requirement?

believes that placing drawings
should be submitted for review and approval
to the architect/engineer. Only the architect/engineer-
ot-record has performed the structural analysis and
design and thus is in the best position to provide
interpretations and corrections to any and all details.
Review and approval by the architectengineer-of-
record allows corrections to be made prior to
fabrication and shipment of the material to the jobsite. |

A. CRSI

Q 13. Doesn't the previous answer suggest

*  that it might be advantageous to have
a registered professional engineer, employed by
the fabricator, "seal” the piacing drawings?

A Detailing is not a design function ‘so the

* answer is nol The use of a registered
professional engineer's seal implies that the person
was in responsible charge of, not merely a contributor

to,.the.work.._Tha.work.in-this-context-is-the structural- ———

analysis and design of the stucture to resist the
prescribed lpads. A detailer is not that person.




Q14: Why is the CRSI opposed to the

. requirement that a registered
professional engineer seal and sign off placing
drawings?

A The answers to Questions 7 and 8 state that

a detailer i1s a technically trained person
experienced in converting design data into a specific
detail format. Requiring a registered professional
engineer to seal placing drawings is meaningless and
only adds to the cost of detailing without enhancing
the product. A detailer does not make enginesring
decisions. Rather a detailer only determinas the
quantity, size, length, and bending shapes of bars
from specific instructions and data provided by the
design drawings and project specifications.

QIS: Can the answer to Question 14 be
considered a "POSITION STATE.
MENT" by the Concrete Reinforcing, Stael
Institute? ‘ .
A: Yes, CRSI does not think that any useful
purpose is achieved by the requirement.
Aside from the possible ethicai and legal violations,
the registered professional engineer who sealed a
placing drawing would not have been "in responsible
charge® and would have little knowledge of the
structural analysis and design other than what was
shown on the design drawings. The result would be
another layer of engineering expense, but certainly
not another layer of erjneering expertise
safeguarding the public.

Q 16: What is CRSI's position regarding the
interpretation of building codes?

A: An experienced detailer can undoubtedly

interpret some provisions of a building code,
but CRSI believes that code interpretation rightly and
properly is the responsibility of the architecyengineer.
Only the architectengineer-of-record, through their
structural analysis and the specific design resulting
from their analysis, can interpret how the code
provisions apply in that particular case.

Q 17. When project specifications require
*  submission of placlng drawings for
review and approval, what does that imply

A: An architect/engineer's review implies that
* the placing drawings have been checked for

conformance to the intent of the design drawings and

project specifications. For example, in the case of
stabs, that the correct bar size and spacing are called
out on the placing drawings; and in the case of
columns or beams, that the correct bar size and the
number of bars are shown. Approvai signifies that
the placing drawing reflects the structural design.

QIS: What is the fabricator (detailer)

responsible for? ‘

A:  The responsibility of the fabricator is to
* supply all the reinforcing steel requirements
shown on the design drawings and project

specifications. This means that the fabricator is
obligated to furnish the proper number of pieces in
the correct bar size, and cut ard bent 1o the corract
lengths shown. Should any =7or occur, such as 7
quantity shortage, incorrect »ar size, wrong ba.
length, or incommect bending, tha fabricator is obligated

to rectity the error expeditiously.

CONCLUSION

Rebar detailing is not a complicated procedure. it
is performed by a technician with good skills at
interpreting design drawings. Rebar detailing
involves the use of information from the design
drawings and project specifications to determine the
quantity, size, length, and required bending of the
reinforcing bars. The detailer then records this
information or data on a placing drawing in sufficient
descriptive detail so that the field irenworker can
place (install} the rebar where intended by the design
drawings and project specifications.
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1‘A“‘ - ——Applying foraJob

WORDS TO KNOW

advertisement (ad) g l

(to} apply = !(\w

applicants LT N =
appreciate f

4 i)
(to) confirm /’/ i)

employment

{to) enclose

enclosure )

Human Resources Diréc_tor
" interest

job

office manager

position

receptionist

resumé.

(to) schedule

secretary

stationery

wpm (words per minute) : ' ommip tmm i h
) m\///

PRead this conversation.
Annette: 1 need a job, Pat.

Pat: What kind of a job, Anpette?
Annette: Iwanttobea secretar)'r.

Pat: Look at this ad in the newspaper.




APPVING FOR AOB 9

Annette: [ can read and write Chinese,
Japanese and English.

Pat: And you can type 80 wpm!
Apply for the position.

Annette: OK. U'll write a letter to the
Human Resources Director. .

Pat: Don't forget to enclose your
: resume.

» Complete each sentence with a word from the box. ]
. : advertisement (ad)
Example: L {to) apply
S position .
Annette is applying for the of secretary. Human Resources Director
job
1. Annette will write a letter to the . position
secretary

[ o]

. Perle Employment Agency needs a

. 3. Annette needs a

4. Shewill __ ___ for the position of secretary.

. Annette saw the in the San Francisco Chronicle.

on



10 UNIT CINE
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b, .
Annette Lee s applying for the job,

b ']
Circle the Correct answer.

Read her letter,
1. Who wrote the letter?
A. Mrs. Bok
B. Annette Lee
2 Who |
16 North Road Who is the letter to7
Berkeley, California 95436 A, Mrs, Bok
June 28, 1993 B
- Annette Lee
Mrs. R. E. Bok
Human Resources Director 3. Where does Aﬂnette live?
Perle Employment Agency ' A : )
1900 Grant Avenue ' 1900 Grant Avenue
B. 16 North Roag

San Francisco, California 92654
4. What diq Annette enclose?

A. The San Francisco Chronicle
B. Her resumeé

Bear Mrs. Bok:

I am applying for the position of
sacretary which was advertised in the San

Erancisco Chropigle of June 28.
5. What is Mrs. Bok’s title?

I have enclosed my resumé, and I
would like to schedule an interview. I will A. Human Resources Dj
irector

call you early next week.
B. Secretary
I lock forward to discussing this
position with you. -6. When wag the letter written?
Sincerely yours, A. June 28
: (22 B. June 29
Annette Lee

: Enclosure
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BUSINESS STYLE: Body of an Application Letter

A letter of application generally has four parts.

Application Letter Examples

[ am writing in response to the
advertisement in the paper.

Tell what job vou

are writing about.

1. OPENING OR

3

PR

I am applying for the
position of secretary.

I am enclosing my resumé.

!

© 2. PURPOSE

l Enclose vour resumé. I OR

My resumé is enclosed.

v : v

I will call you next week.

Tell when you'll

OR
follow up.

3 ACTION

2N

I will telephone you on Monday.

v

I look forward to meeting you.

. S OR
= Be positive. :
l'; \ I look forward to talking with

you about the position.

» Look for these four parts in the Model Letter, page 10. Write the sentences.

1. Opening , am

2. Purpose I ha\le

3. Action ‘ WII\

4. Polite Expressions l IOOk




12 UNIT ONE

PUNCTUATION: Greetings —

Colon

Use a colon (:) after the greeting in a formal,
business letter.

Comma

Use a comma () after the greeting in an
informal, personal letter.

Dear Mrs. Bok: Dear Mother,
Dear Sirs: Dear Richard,
Dear Madam:

Period

These titles end in periods.
Mr. Smith ~  Anyman
Ms. Schwinn Any woman
Dr. Ross A man or woman who is a medical doctor (M.D.)

or who has an academic degree (Ph.D.)

Mrs. Jones A married or widowed woman

» Write the greeting. Use the correct punctuation.

Example:

Mr A P Safeway Dear Mr Safeway

1. Mr James A Smith (your friend)

2. Mrs Ann Smith

3. John R Marker MD

4. Mr Ralph Tenley

5. Ms Susan Grant (your cousin)

6. Ms Augusta Lee

7. Mrs Martha Walpole (your sister)
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GRAMMAR: Subject/Verb Agreement

The subject and verb must agree in number. {f the subject is singular. the verb must be singular.

Example:

Singular
Subject

The letter
The secretary

Singular

Verb

is on the desk.
types the letter.

If the subject is plural, the verb must be plural.

Example:
Plural Plural
Subject Verb
The letters are on the desk.
The secretaries type the letters.
Third person
Singular Plural
He writes They write
She wants want
It was were
has have
is are

» Complete the sentences.

10.

. The secretaries

was were
on time
yesterday.

. The Human Resources Director

in her offi_ce all last week.

- want wants

. Mary to apply for the position.

. Fred and Henry new jobs.
writes write

Jim well.l

. We often letters to each other.
has have

.He enclosed his resumé.

. They enclosed their resumés.
are | is

. There only one job.
There many applicants for the

job.
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14 UNITONE

BUSINESS STYLE: Formal or Informal----- —~———""

. . 3000 sugy,
Informal English F o.rmai English Be !_ferj; Careful wi
I want... I would like... “Slszs; olsggrs. Er::rsygg nore
I want a new position. - ['would like a new position. IMpression,
I want to be a secretary. I would like to be a secretary.

» Change these sentences to formal English.
Example:

T want to schedule an interview.

| would like to schedule an interview.

I. I'wantanew job.

2. I want an interview,

3. {want 1o ap;ﬁly for the position.

4. [ want to enclose my resumé.

5. 1 want to call you soon.

6. 1 want to change jobs.




L tter Practice 1}

» Dorothy Jones answered this ad from the
Milwaukee Post. Correct the 10 errors in
her letter. Write vour answers on the list.

AEEAMG TOR & JCB 15

5695 Scuth 23rd Road
Milwaukee: {11Wisconsin 53217
August 16, 1994

Mr. Frederick Wolf
Director cof Marketing
Smith Printing Company
Milwaukee, Wisconsin 53216

Dear Mr. Wolf, (3)

I 1is (4) applying for the positin (5)
of secratary (6) which were (7) advertised
in the Milwaukee Post of August 16.

I has (8) enclosed my resumé; and I
want (9) to schedule an interview. I will
call you early next week.

I look forward to discussing this
positicn with you.

Singerly (10) yours,

Tty Jostes—

Corothy Jones

Encleosure

10. Spelling
@DAun '
Posit; ® eXProg.;
When 0 )

Mily
o 2ukee Pogy
ugust 16, 1994

Type of Error Correction

. Punctuation

[

%]

. Word order

(98]

. Punctuation

4, Grammar .

. Spelling

L% 1]

o

. Spelling

7. Grammar

8. Grammar

9. Style
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— — L # rPractice 2|

Publisher’s Monthly
July 16, 1993 ‘ .

» Complete the sentences in this letter. Use
the advertisement and the appropriate
words from the box.

nted. "Must have high school

File Clerk wa k,
i:j‘ucation. Send resumé to M. Pa;utl ;r?r?ting
Human Resources Director, RascoNY 10010.,
: 200 East 57th Street, New York, NY.
am July Monthly my Street yours
East like Mr. position week

{Write your

address here)

July 17, 1993

Paul Rock

Human Resocurces Director
* Rascott Printing

200 57th

New York, New York 10018

Dear Rook:
I | applying for the of
file clerk which was advertised in the ' 16

Publisher’s

I have enclosed resumé, and I would

to schedule an interview., I will call you

early next

I lock forward to discussing this position with you.

~ Sincerely '
(Write your name here)

{(Print your name here)
Enclosure
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» Write a letter of application below.

HONG
AUGUST 911(;3?[ G TIMES

Receptionist wanteq. Must s

» Answer these questions.

1. Where was this position
advertised?

Hong Kong

2. What was the date of the ad?

August . 1994

3. What is the position?

4, Where do you write?

Ms. }ang

World

64 Delrosa

Los Angeles, 90027

R
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MODEL LETTER: Replying to an Applicant

Replying to an Applicant

» Circle the correcl answer.

1. Is the letter_froi'n Mrs. Bok?
A. Yes

B. No
A 2. Is; ttl?e Iette':' on company
1900 Grant Avenue tationery?
ooy San Francisce, CA 92454
e 415625-1110 A Yes B No
AGENCY FAX 41 5.424-5251

3. Did Mrs. Bok receive Annette’s
resume?

July 3. 1993
Ms, Annette Lee
§ North Road .
;erkeley, california 95204

A. Yes B. No

4. Did Annette already get the job?
A. Yes B.No

Dear Ms. Lee:

5. Did Perle Employment fill the
é position?
I i cer and resume.
ding your let 7
Thank you for sef |
i t in the perle
jate your interes 1 S qule an

n app;zitaAgeﬁcy. We would like tomschPlease 11
P;r:\iti{'iew on Monday, July 8 at 9 a.m. EREOEE OO
;s to confirm the time.

A. Yes B. No

6. Will Annette have an interview
on Monday?

”e loo}( forward to tal}(il‘g wlth‘ !ou- E-NO

sincerely yours,

MuREDA_~

’ k.
Mrs. R. E. Bo ‘
Human Resources Director
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BUSINESS STYLE: Body of a Reply to an Applicant Letter

A reply to an application letter generallv has four parts.

Reply to an Applicant Letter

Acknowledge the letter.

2. PURPOSE | J Express interest,

v :
3. ACTION I = Schedule an interview.
v

4. POLITE

EXPRESSIONS = Be positive.

PR PR

P

Examples

Thank vou for your
resume and letter,

OR

Your letter of June 3
arrived this morning.

We appreciate vo'ir interest
in our comp-ay.

OR

Your skills match our
requirements.

We would like to schedule
an interview.

OR

Would you be able to come
in on June 97

We look forward to
talking with vou.

OR

We look forward to meeting you.

» Look for these four parts in the Model Letter, page 18. Write the sentences.

1. Opening

2. Purpose

3. Action

4. Polite Expressions




e — bRAMMAR:ﬂCapltallzation - —_— = e A

These words are capitalized:

A. The first'word of a sentence

B. Proper nouns: names. cities, states

Titles when they are written before a name

. The names of organizations and companies

The days of the week, months of the year, and holidays

The first word in the greeting

O m m T O

. The first word of the closing

» Capitalize the following words. Write the letter of the rule above that gives the reason.

Example: : Rule

mr. Smith Mr Sn“fh . C

1. july .

2. dear Mary

3. international systems co

4. there are many applicants

5. chicago

6. sincerely

7. thanksgiving

8. monday

9, dr Winslow

10. los angeles, California




» Correct the capitalization errors. Write the capital letter over the error. There are 22 errors.

REFLYINGG T AN APCUTANIT

0

10

11

172

173

14

13

16

17

Gift Galleries

105 West Lake Drive
Sydney, New South Wales
2007, Australia
252-787-6600

FAX 252-786-5600

february 28, 1992

mr. andrew pan

63 fifth street
melbourne, 2085 victoria
australia

dear mr. pan:

thank you for sending your letter and resumé. they

arrived on february 22.

we appreciate your interest in gift galleries, and
we would like to schedule an interview on wednesday,
March 6 at 9:00 a.m. please call to confirm.

we look forward to meeting you.

sincerely yours,

5/%6#7/\

Bill Reston

Human Resocurces Director

Enclosure
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GRAMMAR: Prepositions..——— --—= "

at + (hour) We will see you at 9:00 a.m.

Let's have lunch af noon.

on + (day of the week) We will see you on Friday.

My appointment is on Monday.

on + (month + day) Your resumé arrived on June 7.

I called on fanuary 26. f

of + (month + day} - I received your letter of May 15.

The ad was in the Boston Times of June 3rd.

» Complete the sentences with the prepositions at, on or of.

1. Your letter June 16 was received on June 20.

2. My appointment with the Human Resources Director is 5:00 p.m.
3. The interview is Friday.

4. The post office closes 12:30.

5. The letter was mailed __ November 7.

6. The ad was in the Publisher's Monthly January 19,



REPLYING TO AN APPLICANT

Letter Practice 1

» Correct the errors. Write the answers above the errors.

Type of Error Number of Errors
Capitalization 10 N
Prepositions 3 -

10

1"

12

13

14

13

18

NEWSBOOK, INC.

The Newsbook Build: 3
Livingston, New Jerse+ 07039
201-5911-2113

FAX 201-592-7782

September 10, 1393

Mikinori Hiratsuma
4390 Nagata
tokyo, 100 japan

dear mr. hiratsuma:

Thank you for sending your letter and resumé. They arrived
in september 8.

we appreciate your interest in Newsbook, and we would like
to schedule an interview at tuesday, September 13 on 10:30
a.m. please call us to confirm.

We look forward to talking with you.

Sincerely yours,

.

Jean Ryan

Human Resources Director

BR/st

23



Letter Practice 2

letter on . resumeé
. : Shop-A.
» Complete the sentences with an appropriate like on hop-A-Lot
word or phrase from the box. Mr. Reilly yours

Shop-A-Lot Inc.

100 Washington Street
Scranton, Pennsylvania 18504
717-992-8000

FAX 717-992-8181

February 17, 1993
Mr. William Reilly

96 Columbia Road
Austin, Texas 78746

Dear

Thank you for sending your _ and . They

arrived | : February 15.

We appreciate your interest in - - , and we would. - —— .

to schedule an interview Wednesday,

February 25 at 2:30 p.m. Please call us tb confirm,
We lock forward to talking with you.
Sincerely ’

Stanley Price

Human Resources Director

sp/ ik
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» You are Mr. Price's secretary. Follow his instructions,
From the desk of ‘
Stanley Price

| Write q letter to Kimberly
Thompsen- Hee address is
4, Equator Avenue,
Nefq\:\wen, Connecticut
046520. Schedule an
\nterview onplandav,
February 2% Shop-A-Lot Inc.

_at (.60,

100 Washington Street

i

Scranton, Pennsylvania 18504
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wee--.. .NOTAS GRAMATICALES. —— -

Negativos especiales.

Negative words:

Nobody . There is nobody home.

Nowhere He has nowhwere to go. :
None [s auy food left? No, there is none. =~ 5
Nothing ‘We have nothing left.

Neithere I am not 18 years old. Neither do [

Special usageof either

He doesn’t speak english well and she doesn’t either..
He doesn’t speak english well and neither does he.

What causes headaches?
What does the policeman suffer from? X

la

Imagine you are interviewing the policeman. Notice the two different question
constructions.

You know that something causes his headaches.

You ask, “What causes your headaches?

You know that he suffers from something.

You ask, “What do you suffer from?

1b

Comment

1 if what or who is the subject, the doer of the action, do not use the question
auxiliarv (do,does,did).

2 But use the auxiliary if what or who is object, and if you are using a full verb (not

be or any of the modals like can, should, must, ought to, etc.).



le
Now ask the policeman question with who or what.
you now that:

Something gives him headches

Someone uses the road every day

Something happens every morning

He does something every day

Someone helps him when there is a traffic jam
He wear something when it rains

He does something when there s an accident

~ ol e B e

HOW MANY CHILDREN USE THIS ROAD ? HOW MANY CHILDREN DOES

MRS. CLAY KNOW ?

2a
Comment

The same rule appllcs to how much and how many. When they go with the subject the

cuestion aux111a.ry is not used

2b

Now ask the motorist questions with how much how many. You know that:

1 Other motorists use the same road .
2 Accidents happen on the road every day

3 He sees accidents every week

4 He knows other motorists

5 His car uses petrol

6 He spends money on his car

7 Super X Petrol costs money

8 Other motorists use Super X Petrol

CONDITIONAL SPECIAL FORMS

If he comes back, we will tell him everything.

When he comes back we will tell him everything

As soon as he comes back we will tell him everything
We won’t tell him everything until he comes back



SHOULD

If he should ask me, I will tell him everything.
If it should happend again, call the police
WISH

Iwishyhadacar.  IwishI had done it in time.
{ wish it would stop raining. |
I wish you wouldn’t say that again.

I wish you pay attention to what I say.

VERBS OF INTENTION * |

The doctors recommended that I rest more
We insisted that he be present at the meeting.

* ( suggest, demand, require, recommend, etc.)

REPORTED SPEECH

Basic situation 1a. suppose a girl like Linda asked you various questions. Now, the day
after, you are telling a friend about these questions. Observe the
difference in form and tense between the question Linda actually
asked and the way you report it afterwards.

“Does the 79A stop on the corner?” She asked if the 79A stopped on the corner - °
“Where does the 79A stop?” She asked where the 79A stopped.
“How far away is Marble Arch?” She asked how far away Marble Arch was.

- Now do the same. Report these questions to a frined. Linda asked them yesterday.

1.- “when does the next bus arrive?”

2.-  “Where does the 79A go?”

3.- “Why do buses stop runing at night?”
4.- “Where is marble Arch”

5.- “How long does it take to get there”
6.- “Do many buses go there”

7.~ “What's the fare?”

8- “Is there a cheaper way to get there”



COMMENT 1b

1.- As in all reported speech, the present (is) transformet to the past (was).
2.- The question auxiliary (do, does) is not used in the reported question. thus
" Does it stop here?” becomes “She asked if is stopped here “ '
3.- Obseve in particular the position of the verb be in report question with, where, how far.
etc. (She askedwhere Marbie Arch was.)

-

Reported Speech
2a. Did you notice this in letter?

My flance’s father has told me that ha cannot go on the living without me. y have told him
that our love is impossible.

When say, tell, explain, etc. are in present simple or presente perfect.there is

Exercise 2b Study this dialogue.

A I love you

B: What did you say ?

A: - Isaid I loved you !

B: ( a few seconds later ) Tell me... do you really love me ?
A: Of course y do! i’ve just told you that I love you!

Paired Practice 2¢ With someone else, use the dialogue above as a “frame” for more
conversations just like that. A shoul begin with these statements.

1 I want to kill myself.
4 It’s raining.
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‘children. Of course, there is education, but it takesa

THE AGE OF PARADOX

e

New davelopmanu in technology, global economics,
and the ever-intensifying pursuit of efficiency have

altered forever our organizations, our careers, and our

lifestyles. Fewer full-time-jobs, the end of lifelong
careers, and the growth of time and knowledge as
cominodities to be sold all demand that we rethink
the fundamentals of society.

In The Age of Paradox, which the Harvard Business
School Press will publish in March 1994, Charles
Handy — author of the bestselling The Age of
Unreason — confronts these enormous changes, pre-
scribing bold solutions for the twenty-first century.

' In the following adaptation, Handy speaks about

today‘s social and econornic trends.

If we are to cope with the turbulence of life today, we™
must start by organizing it in our minds. Until we do,
we are victims of events beyond our control. The

nine paradoxes that follow are one way of framing our
confugsions. There are obviously many more. Paradox

has always been a pare of life, going hand in hand with * .

economic progress. Paradox does not have to be
resolved, only m.unged. . .

“The P:_ludox of Intel!!.gence

Intelligence haa become the new form of property.
Unfortunately, it does not behave like any other form
of property. It is impossible to give people intelli-
gence by decree. It is not possible to Jeave it to your

long time, The situation gets odder. EvenifIdo

manage to share my intelligence, I still keep it. Nor is-

it possible to own someone ¢lse’s intelligence. The

. good news is that it is also impossible to stop people

from getting it. It should make for a more open society. .

“Unfortunately, intelligence tends to go where intelli-

gence is. Well-educated people give their children a
good education. The most likely outcome, therefors,
is an inueaingiy divided society, unless we can trans.
form it into a permanent learning cultire where .
everyone punues a higher intelligence qucment

The Pmldox of Work

Enforced idleness scems to be f.he price we pay for '
improved efficiency. Why should we worry? “If work
weze 30 great, ¥ quipped Mark Twain, “the rich would

have hogged it long ago.” They have, Mr. Twain. The

result is that some people have work and money but - .
too little leisure time, while others have all the
leisure time but no work and meney,

Why has work become 80 lumpy? Part of the problem

is money. Work is society’s way of distmibuting
income. Unfortunately, we also use money as the
measure of efficiency.

St

= ez

- Orgmj.zatiom are exporting unproductive work and
people. Instead of keeping a pool of slightly surplus
labor inside the organization, they ire pushing those
skills outside and pulling them in when necessary.
Put many of the full-time workers outside and itis
they, not the organization, who bear the costs. The
irony is that these unused warkers still have to have
some money if they are to live. The money has to
come in some way from the organizations they left,
usually in the form.of higher taxes._ In the end, much
the same work gets done, and rnuch the same money
gets paid out, but in different ways. Odd, isn't it?

The Paradox of Productivity

Economxes have traditionally grown by mrmng
unpriced work (such as farming) into priced work.
" The irony is that, although the economy appears to

) " grow, the work that is done may acrually.be reduced.

By pricing the work, we ‘tumn “activity” into “jobs,”
" but then some work gets too expensive and so no
longer gets done. In many cases, we can't do it our-
selves for free becquse we have forgotten how. f

By pricing work, rich societies have increasingly |
dnwn more types of work into their formal |

- economies. They have encouraged specialization and
eff:cxency but, as a result, have priced some of that
new work out of existence, deskilled many of their
citizens, and created a class of people who have noth-
ing to do if they have no ;ob

The Paradox of Time
:We never seem to have encugh time, yet there has

cL

P

" neverbeen 80 much time availgble to us, We live .

longer and use less time to do things, so we should -

- have more time to spare. Meanwhile, time in the .

- workplace is becoming unfixed, Organizations have
' Hnally reglized that there are actually 168 hours in the
week, not 40, and are re-chunking time accordingly.
Flex-time, job sharing, and sabbaticals are but a few

_ examples. On the face of it, there is enough flexibility
for everyone. Why, then, does Juliet Schorneedto
write a book called The Overworked American,
which sells so well that it must have struck a chord?

The trouble started when we turmned time into a com-
modity, when we bought peaple’s time rather than,
buying their produce. Under these conditions, the
more time you aell, the more money you make.

“ Organizations, for their part, want less-time from the
people they pay by the hour but mo:e from the people
they pay by the year.

. Busy people will spend money to save time. Time, there-
.. fore, creates the new growth area. It is no accident that
‘these growth areas will not be best served by large corpo-
rations but by smal! independents providing personal and
local delivery, linked into bigger combinations. -

{
fplease turn)



duction. And as a development project progresses,
“the team physically moves to the site of major tech-
nical difficulties, such as the pilot or manufactur-
ing facility. £

Perhaps most 1mportant of all, the integration
team works on a stream of related products, form-
ing a cohesive unit of engineers who develop from
project to project. Retained over multiple product
generations, team members become the company’s
repository of technically integrated “system”

"knowledge. While various research groups contin.

.

ue to develop and present new options, it is the in-
tegration team that turns new ideas into useful
work by conceptualizing new products and provid-
ing continuity.

Such continuity over product generations pays

off. Even when it comes to individual research

projects, system-focused companies can save many
years of staff effort and development time [see the

graph "Fmdmg the R&D ‘Sweet Spot’”). Even one --

less engineer working on a project saves roughly

product generations, the difference between tradi-

v
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tional R&D and system focus can amount to hun-
dreds of millions of dollars.

Of course, an emphasis on technology integra-
tion should not cut into the status of a company’s
research organization. I believe that for system fo-
cus to succeed, basic researchers must provide the

For projects that | jump

. several product generoﬂons
system focus can

end up saving hundreds of
millions of doliars.

1

integration team with a broad array of technical®.

"possibilities. Most integration teams will have a

natural bias toward using older approaches to mate-
rials and manufacturing, because that’s what team

. members are familiar with. However, research ;
$100,000 a year; for projects like the multichip |
module, which extend over a decade and across .

(whether conducted internally or by outside suppli-
ers) must offset this. potential inertia by champi-
oning a variety of alternatives. Though they fre-

HARVARD BUSINESS REVIEW  May-Junc 1993




ties. Yet system-focused companies still achieved -
superior overall performance because technology |
integration from the start of the R&D project more -
than compensated for apparently inferior materials.

In other words, the traditional R&D pipeline adds

up to a whole that is less than the sum of its parts, . :
while system focus produces a whole greater than .

the sum of its parts.  © .

‘Development: How"System-Focused
Companies Get Resuits

[
¥ oot
-

Although comparmg the research phases in Com- 1
pany A and Company B shows the importance of -

system focus, it’s in the development of new prod-
‘ucts that the approaches yield dramatically differ-
ent results. The “Multichip Module Project Maps”

provide graphic evidence of why system-focused 7|
companies ultimately save on both time and mon- - -
ey in rolling out new products and their subsequent =

generauons

Company A. When it came time for Traditional ' |
Company A to implement the new ceramic materi.
al for the multichip module, the resources devoted ™'~

fto the project mushroomed. As you. can see in the @
project map for Company A, a large development

group was necessary because of the difficulty of in.
creasing production yields and product reliability.
‘Many of the details of the winning technical con-
‘cept turned out to be extremely: dzfﬁcult for Com-
pany A to implement. U .. her

As-the head of development fora tradxtlonal com-'
pany in our study observed, "We completely under- ;-

estimated what it would be like to'ramp up.” After
extensively redesigning the product and manufac-
turing process, the development group transferred
the new multichip module system to the produc-
tion facility. But pilot production also proved diffi.
cult, requiring additional design changes. After

many false starts, targeted yields were finally"
achieved, volume production began, and the devel-

opment group moved on to the next generation of

module, taking over their end once more from the "

research group.
~ Due to promotions and 1nd1v1dua1 career cho:ces,
many of these development engineers shifted to un-

related projects. In all, it took Company A over 6% -

.years of development time and about 800 person-
years of engineering and scientific actwuy to com-
plete the development phase.

Company B. In contrast, System- Focused Com.
pany B completed the development phase in less-
than 4% years and 300 person-years. The chart

'HARVARD BUSINESS REVIEW May-Tune 1993

"I-Iow Many Englneers Does it Take ?"‘mdxcates
" the big difference in Aaverage resources used during
| - development. In Companiy B, the mtegrauon team,
| *which had been responsible for the basi¢ conceptu-
al demgn, remamed in charge of the prolect dunng

One frusfro'red developmen'r
- engineer said: By the time
- we got involved, the boslc |
“technologies were more than
90% esfcbllshed Lo

- N
. 1 £ i

“u

-”development A few team members worked pan-

© time on integration of the next generation. Most

- were deeply involved with development, working
duectly at the plant or with materials suppliers.

- As development ‘progressed, mtegxauon team
 members gradually shifted to work on the next gen-,
eration; yet the team still led the process unul the
‘plant had achieved full productxon yxelds Many
. members continued to be’ responsable for produc-
"~tion yields even after the product had-been intro-

'duced and they were called into the plant when
major problems occurred. In fact ‘the saine people
. who were responsible for improvirig production
{ yields of the current generation also often worked

143



A System-Focused Résumé

"The hypothetical “Mr. Furube,” a typical engineer at a system -focused mainframe computer company, is
years oId in less than a decade, he has worked on three generations of the same product.

.

Mr. Furube

1991-1992 Englneer o
. Currently de81gn1ng chip set for gen 3 malnframe.

1'_9'89'-].990 Massachussetts Institute of Technology M S. in - s
electrlcal englneerlng : I

1

11987-1989 Worker and Trainer
Developed gen 2 module assembly process, working with
suppliers.'Designed,;ordeféd,,and set up production e
machines for microchip carrier.’ .
;1985?1956 Worker - |
B Imbrovéd production process for gen 1.5 module.
Cdéducged feasibility study for new gen 2 module
S ) cdncep;.,WOrkéﬁion_basic conczptual design of
| gen 2 module::épplied for patent.

Trainee

, Develdpgd production process for LSI
T R modules for ‘gen 1
| ‘mainframe; set up specialized machines and trained
’.T- ' workérs on pilot production 1in§;'Dé$ignéd
s production process for gen.lﬁﬁfﬁbdule.

;1979-1983 Tokyo University, degree in mechanical engineering
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sunk into technology development. Yet without
fundamental changes to the whole R&D process -
namely, the use of integration teams to facilitate or-
ganizational learning - their R&D became even less
efficient than before,

lntegroted Problem Solvmg

The companies I've been calling system-focused
depart from the traditional R&D pipeline both in
philosophy and organizational design. They also
differ significantly in their approach to solving
problems. Our study included 61 different problem-
solving attempts. While the traditional companies
took a relatively narrow approach to solving prob-
lems, the system-focused companies were remark-
able for the breadth of theirs. Consider the follow-
ing example.

Problem. The core of this multichip module con-
tains more than 40 ceramic layers, each one carry-
ing a complex circuit. The layers first are patterned,
then stacked, and finally fired together at a high
temperature. However, as the ceramic bakes, it
shrinks. Therefore, the chailenge is to achieve uni-
form shrinkage without buckling so that the mod-

|

'_ule retains its shape and has.a.smooth.-surface-for-

connecting integrated circuits.

Solution A, Scientists at Company A identified
“1e buckling problem early on in the research
phase. At this point, they worked with a simplified
model of the multichip module core, using scaled-
down equipment in the lab. After making a number
of adjustments to the ceramic composition and
the firing process, they succeeded in climinating
the buckling.

Later, during the development phase, a more rep-
resentative model of the multichip module was
used on a new pilot production line, which closely -
though not exactly - represented the manufactur.
ing conditions of volume production. The buckling
problem reoccurred. Development engineers spent
much time and energy adjusting the ceramic mate.
rial and the production process in order to fix thé
problem again.

At the end of the development phase, the new |
product was moved to the actual manufacturing
plant. Once again, the buckling reoccurred, causing
additional delays in the production schedule. After
a great deal of effort, the third and final round of

reengineering succeeded in eliminating the prob-
lem for good.

Solution B. For scientists at Company B, the
problem wasn’t narrowly defined as “how to elimi-
nate all buckling” but instead as “how to get the
entire system to function effectively.” The integra-
tion team focused earlier on a prototype of the prod-
uct and the manufacturing process, using a pilot
production line with equipment representative of
actual conditions but flexible enough to allow ex-
perimentation. |
. Developing a module prototype that was repre-
isentative of high-volume production conditions al-
lowed the team at Company B to characterize pre:
cisely. the extent of the buckling. And by asking
a broader question at the start and drawing on a
broader knowledge base, the integration team
found a faster and cheaper solution: controlling the
buckling and coating the ceramic substrate with a
polymer to smooth the surface. When the project
moved from research into development, the buck-
ling problem did not reoccur.

In fact, the system-focused companies in our
study were only slightly better at identifying prob-
lems early on; they identified 74% of the significant
probiems in multichip module development, but
the more traditional companies found 61% of their.-
own early problems. The most striking difference
came in achieving real rather than apparent solu--
tions. Only 40% of the early fixes made by tradi-
tional companies stood up to the requirements of




later proiect phases. Yet .77%_ of the early solutions

discovered by svstem-focused companies actually
worked in the long run.

A New R&D Philosophy

. .

System focus is a philosophy rather than a specif-
ic technique, one that underpins and reinforces the
importance of technology integration: the mutual

-adaptation of new technology, product design, man-
ufacturing process, and user needs. An engineer
from a system-focused company said, “We get to-
gether with the semiconductor and systems group
people to discuss future possibilities. Everyone
talks aboue this, and negotiations occur through-
out. There’s lots of give-and-take.”

Compare this remark with that of an R&D man-
ager from a traditional company: “The strategy is
always to take a piece of the technology and set up
a group to own it. {f coordination problems exist,

-we set up a task force.” These two remarks reveal
fundamentally different assumptions about what
R&D is all about.

Most companies that live by a system-focused
philosophy emphasize the work ot an integration
team during all phases of a project. Yet the substan-
tial advantages of technology integration don’t
come without investment and the commitment of
senior managers as well. It takes time to develop

the skills of integration teams. The new approach

may appear slow and cumbersome at first. And
even after good results start to roll in, team leaders
‘and senjor managers still may need periodically to
redirect the work of individual teamn members,
helping them to fight inertia.

Still, the most effective companies in our study
demonstrated the value of system focus in an envi-
ronment that is both complex and changeable.
Their cxperience shows that an integration team
can build a solid and powerful base of knowledge
about the interactions between the most critical
decisions in the design of a new product. Of course,
while similar in purpose and character, integration
teams of various organizations will develop differ-
ent focuses depending on the nature of the techni-
cal environment. In high-performance computer
processor design, the link between material choice
and manufacturability presents the toughest chal-

‘lenge. Therefore, successful integration teams, like
those responsible for the multichip module proj-
ects in our study, will emphasize retaining detailed
knowledge of the impact past materials choices
have had on manufacturing.

In contrast, the pharmaceutical industry pro-
vides a very different st of R&D challenges. In-
tegration teams there: ‘would find that the most
complex interactions, a;e between the chemical
formulation of a new drug and its safety and effica-
cy, as perceived by both users and regulatory agen-
cies. In this casé, these would replace manufactur-
ing difficulties and his;ory as the foundation of a
rich R&D knowledge base.

But regardless of the industry, the traditional
R&D pipeline is not up to managing technology
integration in any environment that is character-
ized by development complexity. A company mar-
keting cosmetics, for example, had to postpone roll-
ing qut 2 new product because its novel chemical
formulation proved incompatible with the planned
packaging. A forest products company barely avoid-
ed the complete failure of a new venture in en-
gineered wood products; it discovered in the nick
of time that there were subtle inconsistencies be-
tween the preset production process (which had
been optimized for northern pine) and the proper-
ties of southern pine.

And a pharmaceutical company failed to obtain

- approval for a new cancer drug due to poor integra-

tion-of regulatory requirements and the develop-
ment process. A competitor with a more system-fo-
cused approach integrated its regulatory activities
and drug formulation accordingly and was able to
roll out the new drug, gaining sole access to a very
large market.

With sophisticated customers who demand

greater performance and new, aggressive, and often
subtle product characteristics, developing success-
ful products requires managing an increasing num-
ber of complex design decisions. Compared with
old-line industries, which carefully nurtured deep
knowledge of narrow specifics, today’s shifting
markets call for a flexible breadth of experience,
backed by the organizational and technical ability
to integrate.

For system focus to work, then, the company
must have a consistent technology strategy and
view the whole R&D process as a continuous
stream of competence-building projects, not as a se-
ries of isolated efforts. Successful companies will
target core technical areas and gradually build tech-
nology integration in those areas. Such a consistent
approach, driven by the long-term commitment of
senior managers, will allow integration teams to
acquire the knowledge, tools, and procedures nec-
essary for the efficient integration of new technolo-
gy, ultimately producing the innovative products
that customers want.

Reprint 93307




INTRODUCTION

_The spectacular growth.of consumer-credit-during

recent years has-been paralleled by an expansion
of customer instalment financing services by banks,
This growth, with its opporfunity for profit, has not
been without corresponding problems — pressure
from competitors offering additional customer
services, increased or changed governmental regu-
lations, control of borrower’credxt -granting and
delinquency, etc. .

Bank management faces problems beyond the
sheer volume of loan paper handling and record -
keeping. In addition to the rising complexuty of
individual transactions and the personnel skilla
required to process lcans, bank management is
under increasing pressure to analyze profitability,

effective earnings, cash flow, and forecasted
unearned income.

The purpose of this manual is to enable the
reader to:’

e Define more fuily the bank's instalment

loan application objectives

¢ Design reports and reporting procedures to

meet the loan officer’s requirements

¢ Start the detail instalment loan system design

From an overall banking viewpoint the advantages
of a computer-based instalment loan system are
reflected in the following areas:
Loan management controls
Customer service
Dealer service
Loan department assistance
Operating improvements

- -

(]
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LOAN MANAGEMENT CONTROLS

e Profitability can be analyzed by effective earn-
ings calculations, and by forecasting unearned
income.

e Portfolio forecasts, by month, are made of
total principal balance outstanding and the
amount of earnings to be realized in each of
the next 120 months.

Portfolio forecasts aie also made by dealer,

" type, and branch 23 a means of analyzing this

activity for potential expansion.
® Dealers are analyzed, individually and com-
paratively, for bank earnings, delinquency,
and repossessions: also for reserves, out-
standing loan balances, and monthly volumes.

e Branches and loan types are analyzed simliarly.

e Delinquency is flagged immediately for late
firsl payments and at preset intervals for
subsequent late‘payments.

o Late charges are assessed according to policy
and law; reports include late charges waived,
collected, and outstanding.

® Audits are provided by balancing to control

" totals, by transaction audit trails, and by
reports on error exceptions or unusual con-
ditions (for example, small balances, long-
term prepaids), Individual transaction audits
are made to ensure adherence to bank policy,
state laws, and dealer agreements.

CUSTOMER SERVICE

e Payoff quotes are accurate and readily available

from the trial balance,
¢ Special handling (for example. no mallings,
. no late charges) is accommodated.
. @ Checking accounts can be used for automatic
repayment,
o I[nformation on loan interest paid can be pro-
vided for tax filing purposes. '

DEALER SERVICE

e Sales prospect lists are available from account
data on borrowers with good repayment
histories,

e Assistance can be provided in credit granting
and protection of reserves subject to contin-
gency agreement.

Q INSTALMENT LOAN 01711 /8- o]
UNEARNED INCOME DISTRIBUTION . PORTEOLID PROJECTION

O CURRENT
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Figure 1.

‘Unearned income distribution and portfelio pﬁ)e.ction for next 120 months
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