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introduction

The term "welding" is used to denote the joining of two or core surfaces (usually metal, but not always) so that the material of one intermingles with that of the other to produce a homogeneous union. As here we deal solely with the joining of metals, processes for welding non metals e.g. plastics, etc. have been ignored.
§ 1, BASIC TYKES OP WELDING PROCESSES.
The welding of metals consists essentially in either melting the two surfaces and allowing the molten metal to form a homogeneous joint1) (when cool), or heating the surfaces to a plastic condi​tion and then forcing them into intimate contact by pressure or blows. 

There exist quite a number2) of different methods of welding, and it is both convenient and practical to divide these into groups, according to their common features. The most simple scheme suggests group​ing them according to the method employed for heat​ing the work. They are also divided into two groups, one consisting of processes involving the forcing of the parts together under pressure (pressure weld​ing), and the other of processes in which pressure is not employed (i.e. fusion welding).

The five types of welding according to the method of heating the work are as follows: 1) fire, 2) gas flames, 3) electric arc, 4) electric resis​tance, and 5) thermit, where heat results from the ignition of a mixture of finely powdered aluminum and iron oxide. The various welding processes are listed below under these headings, together with an indication as to whether or not pressure is ap​plied, 1) Fire welding - forge welding, i.e. black​smith, hammer and roll welding. These are pressure
welding processes.

2) Gas a) oxy-acetylene, oxy-hydrocarbon, oxy-hydrogen, oxy-town's gas, etc. b) atomic hydrogen welding. These are basically fusion processes, although special pres​sure   melding variants are encountered.

3) Electric arc welding - carbon arc, inert-gas shielded (argon arc, etc.). These are fusion processes.

4) Electric resistance welding - spot, stitch, seam, butt and flash-butt, etc. These are pressure welding processes.

5) Thermit welding is basically a fusion process, but pressure welding variants are encountered.

Arc welding being one of the most widely used pro​cesses, it is appropriate to dwell upon3) its prin​ciples.                                        
Arc Welding. When the ends of the two wires of an electric circuit are brought together and then slowly withdrawn, a spark will be produced across the ends. This is the basic principle of all arc welding pro​cesses. The spark (known as an arc) has a tempera​ture of about 3,600°C (6,500°F) and, being concen​trated in a relatively small area, this heat is suf​ficient to melt metal instantly.

If one end of the circuit is attached to a piece of metal (i.e. work).and the other to a pointed rod of carbon termed an electrode, the arc will jump between them and melt the surface of the metal. The carbon electrode does not melt, although in time It gradually burns away and has to be replaced.

If a metal rod of wire is used instead of carbon, the heat of the arc will melt both the work and the tip of the electrode, the molten metal from the lat​ter mixing with that of the former. These remarks presume that the current is sufficiently high and that the gap between the work and electrode tip is not too great, A very important feature of the metal arc is that the tiny globules of molten metal
are forced across the arc, and do not fall by gravity. It is this characteristic that enables the process to be used for overhead welding. 
Notes to the Text:
1) ... consists essentially in either melting the two surfaces and allowing the molten metal to intermingle to form a homogeneous joint ... - состоит в сущности или в расплавлении двух поверхностей, давая расплавленному металлу возможность смешаться, так чтобы образовалось однородное соединение...
2) ... quite a number ... - целый ряд, много •• •
3) ... it is appropriate to dwell upon ... - ... уместно остановиться на...
I. Answer the Following Questions;
1. What does the term "welding" denote?
2. What, does the welding of metal consist of?
3. How many different methods of welding are there? 
4. What are they?
5. Which of them are pressure welding processes?
6. Which of them belong to fusion welding processes? 
7. When is a spark produced across the two wires in the arc welding process?
8. What is the temperature of the arc?
9. Does the heat of the arc melt the tip of the me​tal electrode?
10. Does the molten metal from the metal electrode mix with that of the work? 
11. What is a very important feature of the metal arc?

II. Translate the Following Sentences:
1. It should be noted that the processes for welding non metals are ignored in this text,

2. Various methods of welding are made use of for joining metals and non metals,

3. Arc welding must be paid attention to as it is
one of the most widely used welding processes. 
4. The grouping of welding processes was suggested according to the methods of heating the work.

5. Fire welding and electric arc welding are known as pressure processes.

6. Pressure welding variants are encountered in atomic hydrogen welding and in thermit welding.

7. When a spark, known as an arc, produced across the electrode and the work is used in the welding pro​cess, it is termed the arc welding process.

8. The producing of the arc is instantly followed by heating that is sufficient to melt the metal.

9. Of all welding processes arc welding is preferred for overhead welding.

10. In this text no mention is made of welding ma​chines.
III. Translate without a Dictionary:
Quite a number of different welding methods are used to join metal parts. They are grouped according to the method of heating the work. They are also di​vided into pressure and fusion welding processes. There are five types of welding; fire welding, gas welding, electric arc welding, electric resistance welding and thermit welding. Some of these types of welding require the application of pressure (pressure welding), others do not require pressure (fusion welding).                         
One of the most widely used welding processes is arc welding. Its basic principle is the producing of a spark (termed an arc) across the work and the electrode. The temperature produced by the arc is so high that the metal melts instantly. If the carbon electrode is used it does not melt, while the tip of the metallic electrode melts and the metal of the electrode mixes with that of the work.
§ 2. TYPES OF  JOINTS

There are many types of butt joints and the selec​tion, of the best joint for given service conditions depends on the load requirements and cost.

Butt Joints. Butt joints are of several types, each having a number of variations. However, they are generally classified as plain, single-V, double-V, single-U and double-U.

The plain butt joint (Fig.1a) is suitable for all usual loads, and full and complete fusion, is to be assured particularly if the load is of a fatigue or intermittent nature. The base metal for this type of joint must be good weldable steel. Since the joint is com​posed largerly of base metal. The thickness of plate for which the plain butt joint is used is generally 3/8 in. or lighter when welded with metal electrode, and 3/4- in. or lighter with carbon electrode, although this type of joint is suitable also for plates of other thicknesses. The preparation for welding this joint is simple, as it consists only in machining the edges of the palte and separating them by a distance which va​ries according to the place thickness. Because of the simple preparation, the cost of making the joint is low.

The single-V, butt joint (Fig. lb) is suitable for all usual load conditions. It is generally employed for plate thickness considerably greater than the plain butt joint, i.e. 3/3 in. or more, although its use on thinner plate is not unusual. Preparation is more costly than that for the plain butt joint and more electrode metal is used in making the joint

The double-V butt joint (Pig. 1c) is suitable for all usual load conditions. It is Used for plates of greater thickness than those for which the single—V is employed and, naturally, is applicable only if work can be welded from both sides. The cost of
preparation for welding is higher than that for the single-V butt joint, but it requires approximately half as much electrode. Thus the extra cost of ma​chining must be weighed against the saving in cost of weld metal when comparing the two types1).
The single-U butt joint (Fig.1d) is suitable for all usual load conditions, provided high-quality joints of great strength are required. For such appli​cations it replaces single - or double-V joints for joining plates of 1/2 - 3/4 in thickness. It is also used for heavier plate, where the use of single-V or double-V joints would necessitate a considerable amount of weld metal 2)  However, against the saving in weld metal must be set the higher machining costs3).
The joint is welded from one side, and a single sealing run then added on the other side.
The double-U butt joint (Fig.1e) is suitable for heavy load conditions of all types, and is employed for welding -thick plates (3/4' in. and above) in cases where welding can be done from both sides. This joint requires less weld metal than the single-V, but costs more to machine 4).
Notes to the Text:
1) Thus, the extra cost of machining must be weighed against the saving In cost of weld metal when comparing the two types. - Таким образом дополнительную 

стоимость механической обработки  нужно сопоставить с 

экономией на стоимости сварочного металла при сравнении

этих двух типов
2)   ... would  necessitate a considerable amount of weld metal. -   ••• создала бы необходимость расходовать большое количество сварного металла.
3)  However, against the saving in weld metal must be  et the higher machining cost. – Однако, экономии сварного металла необходимо противопоставить высокую стоимость механической обработки.
4) ... but cost more to machine. - •••но механическая обработка стоит дороже.
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Fig 1 Types of butt joints:
(a) plain butt joint
(b) Single-V butt joint
(c) double-V butt joint
(d)single-U butt joint
(e) double-V butt joint
Fig.1. Types of butt joints. a) Plain butt joint. b) Single-V butt joint. c)  Double-V butt joint, d) Single-U butt joint. e) Double-U butt joint.

I. Answer the Following Questions;
1. What does the selection of the best joint depend on?

2. How are butt joints generally classified?

3. For what kind of loads is the plain butt joint particularly suitable?

4-. What is the thickness of the plate for which the plain butt joint is used?

5. Is this type of joint suitable for plates of other thickness?                                                                        
6. What does the preparation for welding the plain butt joint consist in?
7. For what plate thickness is the single-V butt joint used?

8. For what kind of work is the double—V butt joint generally used ?

9. Does the double-V butt joint require the same amount of electrode as the single-V butt joint?

10. For what load conditions is the single-U butt joint employed 

11. How is the single-U butt joint welded?

12. What kind of joint is suitable for heavy load conditions of all types?

II. Translate the Following Sentences:
1. If the load on a plain butt joint is of a fati​gue or intermittent nature, full and complete fusion is to be assured.

2. The single-V butt joint is suitable, provided the thickness of the plate is 3/8 in.

3. Were the thickness of the plate 3/8 in. or lighter the metal electrode should be used in making the plain butt joint.

4. The double-V butt joints could be used were it possible to weld from both sides.

5. Provided joints of great strength were required, the single-U butt joints would be suitable for all usual load conditions.

6. Unless the cost of machining were so high, the double-U butt joint would be employed.

III. Translate the Following, Sentences;
1. The preparation for the single-V butt joint is no so simple as that for the plain butt joint.

2. The single-V butt joint is employed for plate thicknesses greater than those for which the plain butt joint is used when welded with metal electrode.

3. The cost of preparation for double-V butt joint is higher than that for the single-V butt joint.

4. Welding process in double-V and double-U butt joints differs from that in single-V and single-U butt joints as double-V and double-U butt joints are welded from both sides while single-V and single-U butt joints are welded from one side.

5. 3/4 in. thick plates can be welded by single-U butt joint same as those welded by double-U butt joint.
IV. Translate without a Dictionary:
If the best type of butt joint for given service conditions is to be selected, the selection depends on the load requirements and cost. The plain butt joint suitable for all usual loads requires complete fusion. Plate thickness for which it is used is generally 3/8 in. if welded with metal electrode. The cost of making the joint is low because the preparation is simple.

If plates of greater thickness are welded (3/8 in. and more) the single-V butt joint is suitable for all usual load conditions, but the preparation is more costly than that for the plain butt joint.

The double-V butt joint;  is selected when welding plates of greater thickness than those for which the single-V is employed. The joint is suitable for all usual loads.

The single-U butt joint is suitable, provided joints of great strength are required. The thickness of the plate is 3/4 in.

    The double-U butt joint is used for heavy load conditions if welding plates 3/4 in. and heavier.
The process of making single-V and single-U butt joints differ from that of making double-V and double-U joints - single-V and single-U joints are made from one side, while double-V and double-U joints are made from both sides.
§ 3.  T-JOINTS.
The plain T-joint (Fig.2 a) corresponds to the plain butt joint in that no edge preparation is required1) It may be used for all ordinary plate thicknesses, and is particularly suitable for designed in which the loads subject the welds to longitudinal shear. For applica​tions involving severe impact or heavy transverse loads the non-uniform stress distribution of plain T—joint should be kept in Bind and consideration given to the intensity of the stresses likely to be encountered in service2). The plain T-joint requires more weld metal, and therefore has a higher electrode cost, than other types of T-joints.

The single-bevel T-joint (Fig.2 b) is suitable for much more severe loads than the plain T because of its better distribution of stress. It is employed, in mo3t instances, for welding plates 1/2 in. or thinner in case where welding can be done from one side only. While more costly to machine than the plain T3) the single-bevel joint requires less electrode metal.

The double-bevel T-joint (Fig. 2 c) will withstand heavy loads in longitudinal or transverse shear, and is used for joining heavy plate which can be weld​ed from both sides. The machining costs are somewhat higher than those for the single-bevel T-joint, but there is a saving in electrode metal.

Single-U T-joint (Fig.2 d) will withstand severe loads. Though employed for the usual plate thicknesses, it is specified as particularly suita​ble for places of 1 in. thickness or more. Welding is done from one side only: however, it is advisable to lay down a final sealing bead on the under side. Although somewhat more costly to machine than the single-bevel T-joint, the single-U T-joint requires Jess weld metal.

The double-U T-joint (Fig. 2 e) is suitable for
exceedingly severe loads of all types in heavy plate (1/2 in. and heavier) if welding can be done from both sides. Although the machining costs are higher than for other types of T-joints, less electrode is required; consequently, the cost per joint is reduced.
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Fig2   Types   of   T-joints
(a)plain T-joint
(b) single -bevel   T-joint
(c) double-bevel T-joint (d)single - UT-Joint
(e) double - UT-joint
Fig.2. Types of joints.  2a)Plain T-joint. 2b)Single-bevel T-joint. 2c) Double-bevel T-joint. 2 d)  Single-U T-joint. 2e) Double-U T-joint.

Lap Joints. The single-bead lap joint (Fig.3a) has the advantage of requiring practically no machining In order to fit the edges of the plate. When fatigue or impact loads are present,   stress distribution must be carefully studied. Provided the  loading is not too se​vere,   the  single-bead lap  joint is suitable for welding plates of all thicknesses.

The double-bead lap joint (Fig.  3b) will withstand much more severe load conditions than can be safely
handled by the single-bead lap Joint.  In general, the two beads should be full size, although in some instances one bead may be smaller than the other. Because of its lower cost, the double-bead lap joint is widely used.   
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 Fig 3    Types of lap joints

 (a)Single-bead lap joint 

 (b)Double-bead lap joint

Fig.3. Types of lap joints. 3 a) Single-bead lap joint. 3 b) Double-bead lap joint.
Corner .joints. The flush-corner joint (F1g.4a) is employed in cases where the loads in service are not severe, or when welding plate of 12-gauge and lighter thickness. Although permissible for use on heavier pla​tes,  if this is done care is necessary to ensure that the loading in service is not excessive.

The half-open corner joint (Fig,4b) is suitable for applications where the fatigue or impact loads are not severe. This joint is generally used on plates heavier than 12-gauge thickness and which can be welded from one side only. The "shouldering" effect4) on this joint aids welding by reducing the tendency to burn through the plates at the corner.

The full-open corner joint (Fig.4c) will withstand severe loads, and can be used for plates of all thicknesses if welding can be done from both sides. When properly made, this joint is of such shape as to pro-
vide good stress distribution, thus making it particu​larly suitable for applications involving fatigue or impact loads of all types.
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Fig. 4   Types  of corner joints;

 a. Flush-corner joint.

 b. Half-open corner joint,

 c. Full- open corner joint.
Fig.4. Types of corner joints. 4 a) Flush-corner joint. 4 b) Half-open corner joint. 4 c) Full-open corner joint.
Notes to the Text:
1) in that no edges preparation is required. - В ТОМ, что никакой подготовки кромок не требуется
2) ... the non-uniform stress distribution of plain T-joint should be kept in mind and consideration gi​ven to the intensity of the stress likely to be en​countered in service. - ... о неравномерном распре​делении напряжения в простом тавровом соединении следует помнить и учитывать интенсивность напряжений, которые, вероятно, встретятся в эксплуатации.

3) While more costly to machine than the plain T...—

хотя механическая обработка дороже, чем для простого таврового соединения ...
4) The   "shouldering" effect - Влияние выступа ...
I. Answer the Following Questions:
1. For what designs is the plain T-joint particularly suitable ?

2. Why is the electrode cost of the plain T-joint high? 3. Why is the single-bevel T-joint suitable for more severe loads than the plain T ?

4. When is the single-level T-joint employed ?

5. What loads does the double-bevel T-joint withstand ?

6. How is welding done in making the single-U T-joint ? 7. Is the machining cost of the double-U T-joint higher

than for other types of T-joints ?

8. What load conditions will the double-bead lap joint withstand ?

9. Where is the flush-corner joint employed ?

10.For what applications is the half-open corner joint suitable ?

II. Translate the Following Sentences;
1. When permissible, the plain T-joint is used as no edge preparation is required.

2. If necessary the single-bevel T-joint may be em​ployed for heavy loads because of its good stress distribution.

3. Although more costly in machining, the double bevel T-joint requires less electrode metal.

4. When not loaded too severely, the single-bead lap joint is suitable for plates of all thicknesses.

5. If possible to make the weld from both side3, the full-open corner joint is suitable for severe loads, as its shape provides good stress distribution.

6. While selecting, the proper type of joint, cost should be kept in mind.

7. Provided properly welded from both sides the double-U T-joint will withstand exceedingly severe loads.

III. Translate without a Dictionary:
Of the five types of T-joints, the plain T-joint requires no edge preparation, though costs high, be​cause much electrode metal is required.

The single-bevel, the double-bevel, the single-U and the double—U T—joints, while more costly to machi​ne, as edge preparation is required, do not need so much electrode metal.

Load conditions and plate thickness are specified for every type of joint.   

The single-bead and double-bead lap joints practically require no machining. Of these two types, the double-bead lap joint is widely used because it withstands much more severe loads.

Of the three types of corner joints the flush-corner joint is employed when loaded not too severely.

The half-open corner joint is suitable when fatigue and impact loads are not too high. The full-open corner joint, if properly welded from both sides, withstands severe loading.

§ 4. AUTOMATIC WELDING

There is difficulty in adapting the welding process for automatic or semi-automatic operation. In some cases this consists in arranging for the welding head (mounted on a power-driven carriage) to traverse on rails 1), while in other types of equipment the rever​se procedure is employed. The electrode is adjusted automatically to maintain the correct arc length, and soma units incorporate an electromagnet to "stiffen" and direct the arc. Provision is made for automatically feeling flux and if necessary, filler metal also.

Traversing Equipment; In general this equipment comprises essentially 1) some form of standard bead and 2) suitable mechanism for holding and moving the work. In some cases the welding head is stationary and the
seam is traversed or rotated past it, whilst other equipment employs the reverse principle, i.e. the welding bead is moved along the work. Again, in the case of deck welders the head has to be mounted on a carriage which traverses on rails on the surface of the deck or plate. Machines of many different de​signs are encountered, including the special-purpose machines developed for the mass production welding of one type of component only.

The traversing equipment should 1) maintain within close limits2) the position of the electrode on the seam to be welded, 2) have a speed range to meet the requirements for a wide range of material thicknesses, 3) travel at a uniformly smooth rate3) without excessive vibration, and 4) be able to be present and main​tain its accuracy in subsequent repetitive operations.

Tractor-type units are available in varying sizes which are suitable for use in straight tracks or di​rectly on the workpiece surface4). These units may also be used with auxiliary swivel-mounted guide wheels5) for contour welding, either manually or mechanically guided. Speed adjustments are generally obtained by mechanically governed, fractional horse-power motor6) but, where extreme accuracy is required, electronically controlled drives are available. Seve​ral types of track, exist for these tractor-type units. The general-duty track 7) is used where mobility and economy are Important factors. Precision track is also available where extreme accuracy of alignment is re​quired. Rubber—tired wheels8)  are used in the tractor units for direct use on the workpiece. Tachometers or speed-indicating meters9) can be provided. For special application the speeds on these tractor units can be adjusted to meet special conditions and higher speeds. 
Notes to the Text:                                                  
1) In some cases this consists in arranging for the welding head (mounted on a power-driven carriage) to
traverse on rails. - В некоторых случаях это состоит в том, чтобы установить сварочную головку (смонтиро​ванную на каретке с механическим приводом) так, чтобы она перемещалась по рельсам.

2) ... maintain within close limits ... - поддержи​вать в точных пределах ...

3) ... travel at a uniformly smooth rate ... - плав​но двигаться с равномерной скоростью ...

4) ... workplace surface. - поверхность изделия.

5) ... swivel mounted guide wheels ... - шарнирные направляющие ролики ...

6) ... fractional horsepower motor ... — мотор мощностью менее одной лошадиной силы ...

7)  The general duty track ... - Направляющее устройство общего назначения ...

8) Rubber-tired wheels ... - колесики на резиновых шинах ...

9) ••• speed indicating meters ... - приборы указывающие скорость.

I. Answer the Following Questions»
1. Can the welding process be adapted for automatic or semi-automatic operation?

2. For what purpose is the electrode automatically adjusted?

3. What does the traversing equipment comprise?

4. In what cases is the seam traversed or rotated past the welding head?

5. Where is the head mounted in the case of deck wel​ders?

6. Can tractor-type units travel directly on the workpiece surface?

7. How are speed adjustments generally obtained?

8. When is the general-duty track used ?

9. What tra___ is used where extreme accuracy of alignment is re__ired?
10. What wheels are used for tractor unite when they travel directly on the workpiece?

11. Translate the Following Sentences:
1. Very often the welding process has to be adapted for automatic and semi-automatic operations.

2. It is evident that automatic or semi-automatic welding can not be produced without special equipment.

3. In the deck welding the welding head has to be mounted on a power driven carriage which traverses on rails.

4. With modern traversing equipments welders are able to  maintain uniformly smooth rate of travel of wel​ding head.

5. The traversing equipment should meet a number of requirements, one of them is to travel smoothly without vibration.
6. It should be noted that tractor-type units of va​rious designs are encountered.

7. Tractor-type units are to be constructed in vary​ing sizes to suit different operations.

8. The speeds of the tractor units have to be adjusted to meet special conditions of work,

III. Translate without a Dictionary. Pay Attention to Modal Verbs.
To be able to meet the requirements of modern mass production automatic and semi-automatic welding proces​ses bad to be developed.

There is no difficulty in adapting the welding equip​ment for automatic welding operations. In automatic operations the welding head has to be mounted on a power-driven carriage which travels on rails, but there exist welding machines in which the welding head is stationa​ry and the seam has to be traversed past it. The correct position of the electrode on the seam as well as the uniformly smooth rate of travel should be maintained.
Tractor-type units are designed so as to be able to travel either on strait traces or directly on the work-piece.. Tractor intended for direct travel on the work-piece have to be provided with rubber—tired wheels.
& 5. WELDING MACHINES
Rocker-arm spot welding machines. The simplest and most commonly used spot welding machine is the rocker-arm type. The machine is readily adaptable for ordinary spot welding on most weldable metals and is generally available in three types of operations 1): 1 - foot, 2 — mechanical or motor and cam and 3 - air.

The rocker-arm machine is well suited for a wide range of work. The machine has long horizontal horns. It is virtue of these horns that the machine can reach into and weld in areas inaccessible to other machines. Foot-operated machines are best suited for miscella​neous sheet metal fabrication, particularly where the runs are not long. Motor operated machines are ideal for long production runs where compressed air is not readily available. Air—operated machines are the most popular type of rocker-arm machine. They can operate very rapidly and are easily set up for various jobs.

Portable spot welding machines. A typical portable welding machine consists of four basic units; 1 - por​table welding tool or gun, 2 — welding transformer, 3 -electrical contactor and sequence timer, and 4- - cable and hose.

A typical portable gun consists of water-cooled electrode holders, an air or hydraulic actuating cy​linder, hand grips and an initiating switch. Air, hyd​raulic or hand pressure may be used to provide electro​de operating force 2). The majority of portable welding guns use air or hydraulic oil as the pressure medium. It is a portable welding machine that is used when it is impractical to bring the work to the welding machine.
 When large structures are involved3), a portable welding machine may provide the only means of welding. Thus the physical design of the tool may be influenced by the design of the part to  be welded.

Portable seam welding machines. Portable sean welling machines cay be used where the work is too bulky to be handled through regular electrodes as, for exam​ple, the welding of disposable gasoline tanks for airplanes. The work is clamped in a fixture while a por​table welding head is moved over the seam. The head con​sists of a pair of motor-driven (usually air motor) wheels and their bearings, together with an air cylin​der mechanism for providing the necessary pressure.! The welding current is supplied by a stationary transformer through flexible secondary cables4).
Where a greater range of speeds is desirable, a variable speed, d-c drive5) has been used successfully on portable seam welding machines. The essential ele​ments of a standard seam welding machine are: 1 - main frame, containing welding transformer and regulator, 2 - welding head, consisting of air cylinder and head slide mechanism, 3 - welding wheels, bearings and se​condary connections to transformer.                           
Seam welding machines of today almost without exception, utilize a direct-acting air cylinder as a means of pressure application. Provisions must be made to prevent the wear out of the electrodes.
Standard seam welding machines have one or both electrodes power driven, usually by mean3 of a con​stant speed electric motor through a speed-reducing drive.
There are three general types of seam welding machines: 1 - circular, in which the plane of the electrode discs is at 90 deg. to the throat of the ma​chine 6) 2- longitudinal, in which the plane of the 
electrode discs is parallel with the throat of the machi​ne, 3 - universal, in which the wheels may be set in either circular or longitudinal position.
 Notes to the Text;
1)  ... and is generally available in three types of operations ... - и, обычно, имеются три типа приведения
её в действие ...

2)  ... electrode operating force. - ... сила, приводящая в действие электрод.

3) When large structures are involved ... -Когда это ка​сается крупных конструкций ...

4) ... flexible secondary cables. - ... гибкие кабели, идущие от вторичной обмотки.

5) ... a variable-speed, d-c drive ... - привод постоян​ного тока, обеспечивающий переменную скорость
6) ... in which the plane of the electrode discs is аt

90 deg. to the throat of the machine ... - в которой плоскость дисковых электродов находится под углом 90° к оси хобота машины ...
I. Answer the Following Questions;
1. What is the simplest and commonly used type of welding machine?

2. What are the three types of operation of spot welding machine?

3. Why is the rocker-arm machine well suited for a wide range of work?

4. What machines are ideal for long production runs?

5. Why are air-operated machines most popular?

6. What are the four basic units of a portable spot-welding machine?

7. What does a typical portable gun consist оf?

8. What pressure medium is used in the majority of portable welding guns?

9 When are portable welding machines used? 
10. What may influence the physical design of the machine?
11. When are portable seam welding machines used?

12. What does the welding head consist of?

13. What kind of drive is used for obtaining a greater range of speeds?

14. How is the current supplied to the welding machine?

15. What are the essential elements of the standard seam welding machine?

16. What do seam welding machines utilize  as a means of pressure application?

17. What are the three general types of seam welding machines?

II. Translate the Following Sentences:
1. It is the spot welding machine which is used for spot welding of most weldable metals.

2. It is by virtue of long horizontal horns that the machine can reach into areas inaccessible to other machines.

3. It is motor operated machines that are used for long production runs. 
4. It is in large structures where a portable welding machine provides the only means of welding. 
5. It is from a stationary transformer that the current is supplied to the machine. 
6. It is a portable seam welding machine that is used when the work is too bulky.

III. Translate the Following sentences:
1. The machine to be used for ordinary spot welding generally has three types of operation: foot, me​chanical and air.

2. To reach into and weld in areas inaccessible to other machines the rocker-arm machine is provi​ded with long horizontal horns.

3. To produce the weld rapidly is an important re​quirement in making long production runs.

4. When the structures to be welded are too bulky
a portable welding machine provides the only means of welding,

5. To provide the necessary pressure an air cylinder mechanism is used.

6.  A variable-speed d-c drive has been used success​fully to obtain a greater range of speed.
IV.   Translate without    a    Dictionary:

The common rocker-arm spot welding machine is re​adily adaptable to carry out spot welding on most weldable metals. She machine has long horns and it is by means of these horns that the machine can reach into and weld in areas inaccessible to other machines.

There exist both portable spot welding and portable seam welding machines employed to provide the means of welding when large structures are to be welded. These are the machines to be used when it is impractical to bring the work to the welding machine.

To make a seam weld the work has to be clamped in a fixture and the portable welding head moves over the seam, A direct-acting air cylinder is used to provide pressure application.
§ 6.  FLASH AND UPSET BUTT WELDING MACHINES

A flash-butt weld is obtained by applying a volta​ge across a gap between two pieces of metal. The pieces are then brought into contact with little pressure, in order to cause current to flow and create flashing,

Manually operated machines may be used both for upset or flash welding. Air or spring-operated machi​nes are used for upset welds. Machines actuated by motor driven cams,  hydraulic cylinders, or by __r cylinders    are used for flash-butt welding.

An upset butt weld is obtained by bringing two pieces of metal into end-to-end contact under pressure and then flowing current to flow from one piece
to the other.

Upset butt welding is used extensively in the weld​ing of small wires, rods and tubes, such as in the ma​nufacture of chain links, refrigerator and stove racks, various hardware items and for joining coils of wire for further processing. The use of upset welding is often selected where the upset material is not removed from the final product, the smooth bulge type of upset being preferable to the rougher joint created by a flash weld. It is best adapted to joints of compact cross section where the welding current is relatively uniformly distributed in the cross section.

Upset welding is quite similar to spot welding in principle, except that the nature of the work requires dif​ferent handling1). A typical upset welding machine consists of a unit having a set of clamps to hold the work and a mechanical means to force the two pieces together. Quite often timing equipment is provided to synchronize the over-all welding cycle.

The simplest type of upset welding machine is ma​nually operated. In this machine the work is clamped in the dies and pressure is exerted on the movable platen through a hand-operated leverage system. Cur​rent is applied, and when the ends of the work are sufficiently hot, the upset and weld are made under the applied pressure. The current having been manually cut off at the required time during the welding cycle, the work is removed from the dies. A limit switch may be used to cut off the current automati​cally when the upset has reached a predetermined amount, or the current cutoff may be determined by means of a timing device.

 Machines may be made automatic in operation by the substitution of springs or air cylinders for the hand lever2). Either device3) merely assures uniform pressu​re application. Spring-operated or air-operated machi​nes are particularly successful for welding nonferrous 
materials, the narrow plastic range of such materials requiring quick and accurate follow-up of pressure as the material upsets4). 
Notes to the Text;
1) ... except that the nature of the work requires

different handling. - ... за исключением того, что ха​рактер работы требует разного обращения.

2) Machines may be made automatic in operation by the substitution of springs or air cylinder for hand lever. - Работу машины можно сделать автоматической, заменив рукоятку пружинами или воздушными цилиндрами.

3) Either device ... - И то и другое устройство ...

4) ... the narrow plastic range of such materials re​quires quick and accurate follow—up of pressure as the material upsets. - ... т.к. узкая область пластичес​кой деформации таких материалов требуют, чтобы за высад​кой материала следовало быстрое и точное применение дав​ления.
I. Answer the Following Questions:
1. How is the flashing of metal created?

2. How is upset butt welding machine actuated?

3. How is upset butt weld obtained?

4. For what works is upset butt welding used?

5. To what kind of joints is upset butt welding best adapted?

6. What does a typical upset welding machine consist of?

7. What kind of equipment is provided to synchro​nize the over-all welding cycle?

8. Is the upset-welding machine manually or automatically operated?

9. Is it necessary to apply pressure in upset welding?
 10. Where is the work clamped in the upset butt welding machine?
11.   When are the upset and the weld made ?

12. How is the current cut off when the upset has reached a predetermined amount? 
13. What machines are particularly successful for upset welding nonferrous materials? 
14. Why are these machines best suited for welding nonferrous materials?
II. Translate the Following Sentences;
1.   The two pieces having been brought into contact with the current flowing through them, flash is created

2.  Manually operated machines are used both for up set and flash welding,  air or spring-operated machines being used mainly for upset welding.

3.   To obtain an. upset butt weld two pieces of metal are brought into end-to-end contact, the current being allowed to flow from one piece to the other.

4.   Rods,  tubes,  chain links and various hardware items are produced by upset butt welding,  the up-set welding being often selected where the upset material is not removed from the final product.

5.   The cross section of the Joint being compact the welding current is uniformly distributed,

6.   A typical upset welding machine has a sot of cla__s to hold the work,   some mechanical means being used to force the two pieces together.

7.   The upset and weld completed,   the current is cut off.

8.   Automatic machines are used for welding various metals,  spring-operated or air-operated machines being particularly successful, for welding non-ferrous materials,

III,   a) Pay Attention to the Following Attributes and Attributive Groups:

Flash-butt weld;   upset butt welding;   air and spring-operated machine; motor driven cams; air cylinders;
end-to-end contact; chain links; stove rack; upset material; smooth bulge type; flash weld; upset welding machine; hand operated leverage system; limit switch; current cutoff; uniform pressure application. 
b) Translate without a dictionary:
Both air and spring operated machines are used to produce upset welds. Machines actuated by motor driven cams or by air cylinders are used to produce flash butt welding;.
When two pieces of metal are brought into end-to-end contact under pressure and the current starts flowing from one piece to the other an upset butt weld is obtained.

Small wires, rods, tube, chain links and stove racks are produced by upset butt welding.
In some instances upset material is not removed from the final product because the smooth bulge type of upset is preferred to the rough joint created by flash weld.
An upset welding; machine has clamps to hold the work and a mechanical means to force the two pieces together. The pressure i6 exerted on the movable pla​ten through a hand operated leverage system. The current cutoff is done automatically through a limit switch when the upset is completed. Uniform pressure application must be assured.
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