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§5.NUMERICAL CONTROL IN MACHINE TOOLS
A. Numerical control started a revolution in manufacturing technology. It has won an ever increasing role as a method of controlling machine tools and other production equipment.

B. Any system that accepts a symbolic numerical value as an input and converts it to a physical value, such as a dimension, as an output is providing numerical control. NC means that a program of machine operating commands directs some or all of the fundamental operations of a specific machine tool.

C. Consistency is one of the advantages of an NC-programmed machine tool. It will do precisely what it has been told to do within the limit of its capability, and will not vary from its programmed instructions. The only exception to this would be wear or breakdown of one of the machine parts. The working efficiency of an NС machine tool is usually much higher than the most skilled manual effort. As, what an operator does visually, is done here electronically by a control unit.

D. Quite often, new developments cause significant changes. However, NC has not changed individual metal cutting operations as much as it has changed the machine tools doing the operation.

E. The result has been a three-step development of machine tools influenced directly by NC. First, conventional machine tools were redesigned specifically for operation by NC. The second trend has been that of combining several operations in a single machine. The benefits here are obvious. If drilling, boring and milling can be accomplished on one machine at one set-up with one operator the savings in setup time and in time re​quired to move the workpiece are immediately apparent. The third development - the machining centre - has made the greatest impact, thus far, in NС machine tool design.
I. Look for the following words as you read the passage above. Match each word with its correct definition

	1
	apparent
	управление

	2
	benefit
	обычный, стандартный

	3
	breakdown
	ввод, входной сигнал

	4
	capacity
	выход, выходной сигнал

	5
	consistency
	износ

	6
	control
	авария

	7
	conventional
	до сих пор

	8
	efficiency
	числовое программное управление

	9
	impact
	выгода

	10
	input
	очевидный, несомненный

	11
	obvious
	направление, тенденция

	12
	output
	значение, величина

	13
	saving
	обрабатывающий центр

	14
	trend
	технология производства

	15
	value
	способность, возможность

	16
	wear
	

	17
	thus far
	экономия

	18
	machining centre
	постоянсство

	19
	manufacturing technology
	явный, очевидный

	20
	numerical control
	производительность


II. Look through the text and find equivalents for:

a) технология производства
b) всё возрастающая
c) любая система
d) в качестве ввода
e) команды, управляющие машиной
f) данного (определенного) станка
g) станок с числовым программным управлением
h) в пределах своих возможностей
i) производительность труда
j) новые достижения приводят к значительным изменениям
k) отдельные операции резания
l) обычные станки
m) за одну наладку
n) до сих пор
o) три этапа развития
III.
Put the verb in brackets into the form of Participle I or Participle II and translate the sentences.

1. When (to introduce) numerical control started a revolution in manufacturing technology. 
2. Although highly (to train) an operator is unable to perform the operations more precisely than an NC-prоgrammed machine tool. 
3. While (to accept) a symbolic numerical value as an input the system provides numerical control.
4. When (to wear) one of the machine parts should be removed and replaced by a new one. 
5. Though (to change) the machine tools the new method of controling has not changed individual metal cutting operations.
6. (to influence) directly by NC conventional machine tools were redesigned.
7. While (to combine) several operations NC-programmed machine tools provide great savings in setup time.

IV.
Read the text and make up a summary.

If we are to maintain a steady, continuous stream of parts into and out of automatic machines, we must be sure that there is always a fresh part ready when the machine needs it, and that the completed part is taken out of the way and moved to the next ma​chine. The answer lies in the automatic conveyor.

Depending upon the size, shape, and weight of the parts to be handled, the conveyor may be an overhead chain with books1 to carry the work, an under-floor chain to drag the work on small wheeled cars or a series of rollers along which the work can travel by gravity or be propelled by turning the rollers by power. Sometimes combinations of two or more of these methods may be employed, together with automatic elevators to raise or lower the work, as needed. The conveyor may start and stop at timed intervals, as on an automatic assembly line, giving each operator a certain period of time to perform his particular task; or it may run continuously to carry the work from place to place.

In a fully conveyorized factory it is quite possible for work to progress from raw stack to finished part without ever being touched by hand. Under such conditions, the question naturally arises as to what happens if a machine breaks down and interrupts the flow of material from one machine to the next. The answer is found in a system of "banks" or by the use of stand-by machines.

1) overhead chain with hooks - подвесная цепь с крючками.
V. The reading passage above contains five paragraphs, A-E. Which paragraphs discuss the following information? Write the correct letter, A-E.

1. New method of controlling machine tools.____
2. What does this control system accept as an input?

4. Into what value is the symbolic numerical value converted?
5. What operations does the program of machine operating commands direct?

6. Which is one of the advantages of an NC-programmed machine tool?

7. When may the machine tool vary from its programmed instructions?

8.
What about the working efficiency of an NC machine tool?
9. Has NC changed individual metal cutting operations? 
l0.What has NC changed?

11.What was the first step in the development of machine tools? 
12.What is the second trend in the development of machine tools?
13.Why are savings possible? 
l4.What kind of savings is provided?

15.What trend has made the greatest impact in NC machine tool design?

V. White the words that are new for you with their definitions.
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