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The purpose of this subcourse is to introduce the service section of a maintenance company.

The scope of this subcourse describes the mission and military occupational specialty (MOS) duties of the personnel assigned to a service section; and the uses of service section equipment and the safety precautions required when operating this equipment.

Eight credit hours are awarded for successful completion of this subcourse.

Lesson 1:
THE MISSION AND MILITARY OCCUPATIONAL SPECIALTY (MOS) DUTIES OF THE PERSONNEL ASSIGNED TO A SERVICE SECTION

TASK 1:
Describe the mission of a service section.

TASK 2:
Describe the military occupational specialty (MOS) duties of personnel assigned to a service section.

Lesson 2:
THE USES OF SERVICE SECTION EQUIPMENT AND THE -SAFETY PRECAUTIONS REQUIRED WHEN OPERATING THIS EQUIPMENT

TASK 1:
Describe the uses of service section equipment.

TASK 2:
Describe safety precautions required when operating service section equipment.
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LESSON 1

THE MISSION AND MILITARY OCCUPATIONAL

SPECIALTY (MOS) DUTIES OF THE PERSONNEL

ASSIGNED TO A SERVICE SECTION

TASK 1.  Describe the mission of a service section.

CONDITIONS

Within a self-study environment and given the subcourse text, without assistance.

STANDARDS

Within 1 hour

REFERENCES

No supplementary references are needed for this task.

1.
Introduction

The need for in-the-field repair of vehicles and equipment was first realized in World War II.  During the North African campaign, it was found that certain units in the German Army could suffer vehicle or equipment damage and, within a comparatively short period of time, return the materiel to service.

Intelligence reports indicated that the Germans were performing on-site repairs, using vehicular mounted shop sets to repair or even fabricate necessary parts and service.

At this time, US Army units were sending damaged vehicles and equipment to stationary shops in rearward areas to be repaired.  This practice was both time-consuming and expensive, since recovery, evacuation, and transportation of damaged vehicles or equipment meant days, or even weeks, between the initial report and the return of the equipment to the assigned unit.
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To solve this problem, the US Army designed trucks and trailers for mounting shop sets, that would be used to perform specific missions.  These vehicles were equipped with the best machines, and with specially trained personnel, so that on-site repairs could be made on the damaged equipment, saving time and expensive transportation of vehicles and equipment to rear areas.  Since then, the US Army has steadily improved the capabilities of its mobile repair units by providing specialized machines, tools, and personnel.  We now have the capability to provide services to support units and better prepare them for fulfilling their given mission.

This task will discuss the mission and the types of support provided by the service section.

2.
Mission

The service section's lowest level of maintenance is the intermediate direct support (IDS) level.  It has a primary and secondary mission.  The primary mission is to provide allied trades support to other elements of the maintenance company.  The secondary mission is to provide allied trades support to supported units, and to other companies of the battalion, as necessary.  The service section is normally broken down into three major groups or sections that provide this support.  Allied trades support consists of fabric repair, fabrication of parts, welding, painting, metal body repair, and glass working.

The three major sections and the types of support they provide, will be discussed next.

a.
Machine Shop Support.  Machine shop work is generally understood to include all cold-metal work by which an operator, using either power driven or handtools, removes a portion of the metal and shapes it to some specified form and size.  Some cold-metal work, such as that done in sheet metal work and coppersmithing, is not regarded as a machine shop operation.

The support provided by the machine shop includes:

· Designing jigs, fixtures, dies, and special tools.
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· Fabricating jigs, fixtures, dies, and special tools.

· Fabricating repair parts, as needed.  (These repair parts are normally low-demand items, or items that cannot be requisitioned).

· Repairing vehicle components.  (i.e. rethreading stripped threads in existing holes of the component.)

· Removing and installing plugs and studs that are beyond the capability of the mechanic.

· Removing broken bolts and studs from components.

b.
Metalworking Support.  Motor vehicle bodies, fenders, radiators, and fuel tanks are important parts of a vehicle.  Metal parts such as the body, fenders, hood, fuel tank, radiator shell, and windshield may be damaged by collision.  Radiators and fuel tanks must be damaged by strain and vibration in regular service, or by negligence, as well as by collision.  To repair damage of this type is the metalworking section's responsibility.

The metalworking section provides welding and metal body repair support.  This support includes:
· Fabricating metal jobs.  (i.e.  towbars, metal fences, metal boxes, etc.)

· Repairing major assemblies.  (i.e.  welding cracked engine blocks, transmissions, etc.)

· Repairing vehicle damages.

· Repairing fuel tanks and radiators.

· Cutting, grinding, and installing vehicle glass.

· Painting vehicles and metal body components.

c.
Canvas Repair Support.  A majority of the wheeled, and a few tracked, vehicles have some type of canvas top.  All the tentage, from the shelter half to huge maintenance tents, are made of canvas.  This canvas can be damaged through vehicle accidents, normal use, neglect, abuse, or a number of other causes.  The canvas is too expensive to be
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thrown away when it becomes damaged.  It is the canvas repair section's responsibility to repair it.

The canvas repair shop provides the following support:

· Repairs textile and canvas items, webbed equipment, and clothing.

· Repairs and classifies vehicle fabric components.

· Repairs and classifies tentage.

4
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LESSON 1

THE MISSION AND MILITARY OCCUPATIONAL

SPECIALTY (MOS) DUTIES OF THE PERSONNEL

ASSIGNED TO A SERVICE SECTION

TASK 2.
Describe the military occupational specialty (MOS) duties of personnel assigned to a service section.

CONDITIONS

Within a self-study environment and given the subcourse text, without assistance.

STANDARDS

Within 1 hour

REFERENCES

No supplementary references are needed for this task.

1.
Introduction

Task 1 discussed how the service section came to be established, and defined its mission.  In task 2, we will discuss the personnel assigned to service sections and their duties.

2.
Duties and Responsibilities of Service Section Personnel

The organization of service sections will vary according to the mission of the parent unit, however, the types of duties do not vary greatly.  In this task, the Job description of personnel assigned to service sections is discussed.

a.
Service Section Office,.  The service section officer (MOS 441A, Repair Shop Technician) performs the following duties:


(1)
General Duties.  The general duties of the service section officer (MOS 441A, Repair Shop Technician) will not be discussed because they are standard management duties that could be applied to
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any section.  The specific qualifications of the service section officer will be discussed next.


(2)
Specific Qualifications.  The service section officer must:

· Know the use of welding equipment and welding procedures, machine and bench tools, blueprints, precision gages, and similar equipment, for use in body repair, painting, fabric repair, blacksmithing, and glassworking.

· Know ordnance supply and maintenance procedures.

· Know vehicle recovery procedures.

· Be able to organize and direct the work of personnel engaged in machine shop and general service shop activities.

· Know the relationship of maintenance and support units.

· Have had military experience or training in field maintenance and repair activities, or in base shops or heavy maintenance units, or civilian supervisory experience in the manufacture and repair of heavy metal products or machinery.

b.
Section Chief (SOS 44E30/40, Machinist.).  This enlisted person, grade E-6 or E-7, is the machinist/ metalworking shop foreman.  When supervising 20 or more personnel, he holds the rank of E-7.  The section chief performs the following duties:


(1)
General Duties.  The general duties of the section chief are supervisory duties that could be applied to any section.  The special qualifications of the section chief will be discussed next.


(2)
Specific Qualifications.  The section chief must:

· Design, fabricate, modify, and repair Jigs, fixtures, dies, and special tools, to facilitate metalworking operations.

· Work to dimensions as precise as 0.001 inch or 0.025 mm.
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· Be able to perform the duties of a metalworker (MOS 44B20) or machinist (MOS 44E20).

· Know the capabilities and limitations of shop equipment and personnel, in order to schedule and assign Jobs effectively.

· Know technical manuals (TMs) and publications pertaining to metalworking activities, the preparation of records and reports, and instructional techniques.

· Know methods of making initial inspection of work performed, determining requirements for personnel, equipment and supplies, and making cost estimates.

· Be able to inspect finished work with micrometer and calipers to check conformity with required tolerances and standards, and make visual inspection for flaws, projections, or incomplete threadings.

· Be able to determine the accuracy of finished work by comparison of layouts with work orders.

c.
Machinist, (MOS 44E10).  This enlisted person, grade E-1 through E-4, performs the following duties:


(1)
General Duties.  The machinist (MOS 44E10):

· Fabricates, repairs, and modifies metallic and nonmetallic parts, using such machines as engine lathes, utility grinders, power cut-off saws, armature undercutters, arbor and hydraulic presses and drill presses, and their associated attachments, accessories, and tools.

· Studies and interprets Job orders, drawings, and specifications.

· Lays out and sets up work.

· Establishes and marks necessary reference points, centerlines, and machining guidelines.

· Computes and sets machine speed to obtain correct cutting speed, setups, and depth of cut and feed.
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· Clamps or fastens work in holding devices or to a machine.

· Selects, grinds, and affixes cutting tools.

· Performs toolbit grinding and setting.

· Adjusts and controls machines.

· Measures work frequently during machining.

· Observes safety precautions when using machine tools and power equipment.

· Checks dimensions of finished work against specifications, using a variety of measuring devices such as rules, squares, scales, calipers, micrometers, and thread gages.

· Employs shop mathematics, charts, and tables.

· Interprets simple drawings and sketches.

· Selects coolants and lubricants for specific machines and operations.

· Removes and replaces plugs and studs.

· Uses common handtools such as files, taps, dies, punches, hammers, screwdrivers, and wrenches.

· Identifies metallic materials and parts by visual, file, or spark test.

· Performs preventive maintenance (PM) on tools and equipment.

· Keeps workshop in a clean and orderly fashion.


(2)
Specific Qualifications.  The machinist (MOS 44E10) must:

· Know the capabilities and limitations of shop equipment.

· Know safety precautions and be able to locate and correct safety hazards.

d.
Machinist, MOS 44E20.  This enlisted person, grade 1-5, performs the following duties:
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(1)
General Duties.  The machinist (NOS 44E20):

· Demonstrates and performs more difficult machining operations.

· Fabricates, repairs, and modifies metallic and nonmetallic parts, using such machines as milling machines, shapers, vertical and horizontal bandsaws, tool and cutter grinders, valve grinders, and tool post grinders.

· Applies heat-treating procedures, including annealing, normalizing, hardening, case hardening, and tempering with oxyacetylene welding equipment.

· Provides technical guidance to lower grade personnel in accomplishment of their duties.

· Performs general duties shown in MOS 44E10 skill level.

· Receives, maintains, and controls tools, equipment, and supplies.

· Converts technical drawings, specifications, and instructions to machining operations.

· Conducts OJT.


(2)
Specific Qualifications.  The machinist, MOS 44E20 must:

· Know the capabilities and limitations of shop equipment.

· Know safety precautions and be able to locate and correct safety hazards.

e.
Metalworker (Welder, Metalworker Repairman MOS 44B10).  This enlisted person, E-1 through E-4, performs the following duties:


(1)
General Duties.  The metalworker (MOS 44B10):

· Welds ferrous and nonferrous metals, using an oxyacetylene electric arc and inert gas welding equipment.  Repairs, repaints, and installs metal body components, radiators and fuel tanks, and modifies other related items.

· Braises unlike metals.
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· Cuts or burns metal with an oxyacetylene torch.

· Determines welding method to be employed by examining the shape of parts, type of metal, and the thickness of the section to be welded.

· Selects appropriate welding rod and flux to produce a secure bond.

· Cleans the area to be welded and fastens parts into position.

· Preheats metal, to prevent excessive warpage or distortion.

· Makes butt, corner, edge, lap, tee, tack, and slot welds from flat, horizontal, vertical, and overhead welding positions.

· Examines damaged bodies or body components and determines the nature and extent of damage and repairs required.

· Repairs minor damage of metal body components with a hammer, dolly blocks, spoons, bending irons, mallets, sanders, and hydraulic jacks, used for hammering, bending, shrinking, sanding, and spreading.

· Removes and replaces body trim and hardware.  Cuts, grinds, and installs safety glass.

· Repairs radiators, fuel tanks, and similar items by straightening, soldering, patching, tube rodding and splicing, plugging core sections, replacing cores, and pressure testing for leaks.

· Flushes out fuel and oil tanks and tests for leaks.

· Prepares, disassembles, reassembles, and installs radiators, fuel tanks, and similar items.

· Determines the extent of repainting and touchup required.

· Prepares surfaces for painting by filing, sanding, masking, and cleaning.

· Selects, matches, and sixes paints and applies to a surface by brushing or spraying.
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· Cuts and applies stencils.

· Reads and understands drawings and shop sketches.

· Performs tempering and hardening of metals.

· Identifies metal stock and parts by visual, file, and spark tests.

· Uses common handtools, measuring devices, and such power equipment as metal shears, drills, and metal saws.

· Determines the tools and equipment required to perform repairs.

· Performs PM on tools and equipment.

· Keeps working area in a clean and orderly condition.


(2)
Specific Qualifications.  The metalworker (MOS 44B10) must:

· Know utilization of hand and power tools.

· Know the capabilities and limitations of shop equipment.

· Know safety precautions, and be able to locate and correct safety hazards.

f.
Metalworker (Welder, Metalworker Repairman MOS 44B20).  This enlisted person, grade E-5, performs the duties shown above for MOS 44B10, and the following additional duties:


(1)
General Duties.  The metalworker (MOS 44B20):

· Provides technical guidance to lower grade personnel in performing metalworking duties.

· Demonstrates and performs the more difficult phases of working metals by cutting, forming, welding, forging, and brazing operations.

· Fabricates complex parts.
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· Performs surface buildup, metal bonding overlay, air, arc cutting, carbon arc cutting, and hard surfacing.

· Aligns major body components and frames, and performs roughing operations.

· Welds aluminum with tungsten inert gas equipment.

· Reads and understands blueprints and shop sketches, modification work orders (MWOs), welding specifications, and mechanical drawings.

· Prepares shop records and reports and receives, maintains, and issues shop tools, equipment, and parts.

· Conducts OJT.


(2)
Specific Qualifications.  The metalworker (MOS 44B20) must:

· Know Joint design, welding criteria, and how to control expansion and contraction.

· Know methods for training and cross training of supervised personnel.

· Know utilization of hand and power tools.

· Know capabilities and limitations of shop equipment and subordinate personnel.

· Know safety precautions and be able to locate and correct safety hazards.
g.
Fabric Repair Specialist (MOS 43M10).  This enlisted person, grade E-1 through E-4, performs the following duties.


(1)
General Duties.  The fabric repair specialist:

· Repairs textile and canvas items, webbed equipment, and clothing.

· Inspects, tallies, marks, tags, and segregates textile, canvas, and webbed items received for repair.

· Determines repair requirements.
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· Sews, patches, darns, and bastes worn or damaged fabrics.

· Measures and marks uniforms for alterations.

· Alters, sizes, and repairs uniforms; attaches unit patches, name tapes, and chevrons.

· Constructs and attaches patch pockets, pocket linings, belt loops, collars, cuffs, and jacket epaulets.

· Cuts, binds, reinforces, remakes, or repairs buttonholes and replaces buttons.

· Replaces fasteners and zippers.

· Patches and darns holes and tears.

· Fabricates and repairs canvas covers, paulins, and other items.

· Repairs or replaces loops, flaps, ties, and stovepipe openings on tentage.

· Matches, constructs, and applies patches and binding.

· Attaches or replaces grommet and snap fasteners, inserts eyelets, and attaches other type of hardware to canvas or webbed equipment and tentage.

· Operates sewing, darning, and button machines.

· Makes operator adjustments and replaces minor parts, utilizing organizational tools and equipment.

· Cleans and lubricates equipment and performs services before, during, and after operations.

· Loads, unloads, and receives stores, and inventories supplies and equipment.

· Sets up, inspects, and operates a generator and performs preventive maintenance (PM) during field operations.

· Inspects, classifies, and determines repairability of textile, canvas, and webbed items received for repair.
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· Inspects irrepairable items to ensure that all salvageable parts have been removed.


(2)
Specific Qualifications.  The fabric repair specialist (MOS 43M10) must:

· Know the structure and construction of canvas, individual clothing, and textile items..

· Know the capabilities and limitations of sewing equipment for repairing fabrics.

· Know handstitching.

· Know how to perform PM on tools and equipment.

· Know safety precautions and be able to locate and correct safety hazards.

h.
Fabric Repair Specialist (Inspector MOS 43M20).  This enlisted person, grade E-5, performs MOS 43M10 duties and the following additional duties:


(1)
General Duties.  The fabric repair specialist (inspector)(MOS 43M20):

· Performs quality assurance inspections.

· Provides technical guidance to lower grade personnel.

· Inspects, classifies, and determines repairability of textile, canvas, and webbed items received for repair.

· Inspects irrepairable items to assure that all salvageable parts have been removed.


(2)
Specific Qualifications.  The fabric repair specialist (inspector)(MOS 43120) must:

· Know clothing and fabric inspection principles to locate repair requirements.

· Know reconditioning requirements for materials.

· Be able to correct faulty work performance by on-the-Job demonstration of proper methods and techniques.
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· Know clothes fitting procedures.

· Be able to match grain and color of fabrics.

· Know equipment maintenance forms, reports, and records.

· Know safety precautions and be able to locate and correct safety hazards.

i.
Variations in Service Section MOS Requirements.  The MOS's shown above will be found in most service sections; however, the number of personnel per MOS will vary according to the mission of the parent unit.

15
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PRACTICAL EXERCISE 1

1.
Instructions

Read the scenario and respond to the requirements that follow the scenario.

2.
Scenario

You have just completed the Officer's Advanced Course at Aberdeen Proving Ground, Maryland, and have orders to report to the 501st Maintenance Company at Fort Bragg, North Carolina.  In your welcome packet, you are informed that you will be taking over as the company commander.  You have had a lot of experience in the mechanical maintenance sections of a maintenance company, but know very little about the service section.  As the commander, you definitely want to know every aspect of the company.  You decide to find out exactly what a service section does, the responsibilities of the personnel, and the relationship between the service section and other sections of the company.

3.
Requirement

Below is a list of questions that you feel will help you learn about the service section.  Prepare an answer sheet for the questions that follow.

a.
Of what does allied trades support consist?

b.
In the service section, who must be able to determine the accuracy of finished work by comparison of layouts with work orders?

c.
In the service section, who must be able to repair/replace loops, flaps, ties, and stovepipe openings on tentage?

d.
Which MOS in the service section must be able to perform toolbit grinding and setting?

e.
In the service section, whose responsibility is it to know and understand the relationship of maintenance and support units?

f.
The service section is normally broken down into how many groups?
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g.
What element of the service section cuts, grinds, and installs vehicle glass?

h.
What element of the service section removes and installs plugs and studs that are beyond the capability of the mechanic?

i.
Demonstrating and performing the more difficult phases of working metals by cutting, forming, welding, forging, and brazing operations is performed by persons with which MOS?

j.
Who is responsible for performing quality assurance inspections of repair work done to canvas?
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LESSON 1.  PRACTICAL EXERCISE - ANSWERS

Requirement

a.
Allied trades support consists of fabric repair, fabrication of parts, welding, painting, and metal body repair.

b.
The section chief.

c.
The fabric repair specialist, MOS 43M10.

d.
The machinist, MOS 44E10.

e.
The service section officer.

f.
Three - the machine shop, the metal body repair shop, and the textile repair shop.

g.
The metal body repair shop.

h.
The machine shop.

i.
The metalworker, MOS 44B20.

j.
The fabric repair specialist, MOS 43M20.
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LESSON 2

THE USES OF SERVICE SECTION EQUIPMENT

AND THE SAFETY PRECAUTIONS REQUIRED

WHEN OPERATING THIS EQUIPMENT

TASK 1.
Describe the uses of service section equipment.

CONDITIONS

Within a self-study environment and given the subcourse text, without assistance.

STANDARDS

Within 4 hours

REFERENCES

No supplementary references are needed for this task.

1.
Introduction

The performance required of the service section mission involves tools, ranging from common hand tools, to large shop sets.  The number and MOS of personnel assigned will affect the tools and equipment authorized in the service section.  This task will focus on some of the machinery and equipment that is normally found in service sections, and a brief description of its use.

2.
Lathes

a.
Uses.  The lathe is a machine tool used principally for shaping articles of metal, wood, or other material by causing the workpiece to revolve while the cutter bit, held either by hand or by a mechanical holder, is applied to the workpiece.  Principal capabilities of the lathe are shaping straight, tapered, or irregularly outlined cylinders, facing or radial turning cylindrical sections, cutting screw threads, and boring or enlarging internal diameters.  The typical lathe provides a variety of rotating speeds and suitable
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manual and automatic controls for moving the cutting tool.

b.
Types of Lathes.  Lathes can be conveniently classified as engine lathes, turret lathes, and special purpose lathes.  All engine lathes, and most turret and special purpose lathes, have horizontal spindles and, for that reason, are sometimes referred to as horizontal lathes.  The smaller lathes in all classes may be further classified as bench lathes, or floor or pedestal lathes; the reference in this case being to the means of support.

c.
Engine Lathes.  The engine lathe is intended for general purpose lathe work and is the usual lathe found in the machine shop.  The engine lathe may be bench or floor mounted.  It may be referred to as a toolroom-type lathe, or -it may be a sliding-gap or extension-type lathe.  The engine lathe consists mainly of a tailstock, a carriage, and a bed upon which the tailstock and carriage move.  Most engine lathes are back-geared to provide exceptionally slow spindle speeds and high torque, which are required for machining large diameter workpieces and taking heavy cuts.  The usual engine lathe has power longitudinal and crossfeeds for moving the carriage, and has a lead screw with gears to provide various controlled feeds for cutting threads.  Lathes are made in various sizes, the size being determined by the diameter of the workpiece that can be swung in it, and by the overall length of the bed.  The swing is measured in inches and the bed in feet.  A third dimension is sometimes given, which is the distance between centers.  This dimension, measured in inches, indicates the longest length of material that can be placed in the lathe.
The different types of engine lathes are as follows:


(1)
Bench-Type Engine Lathe (figure 1).  The bench-type engine lathe is the most common general purpose screw cutting lathe in the small shop.  It commonly has an 8 to 12 inch swing and a 3 to 5 foot bed length, the size being limited by the practicality of bench mounting.  The bench upon which the lathe is mounted may be a standard wood-topped shop bench or a special metal lathe bench, with drawers for storing the lathe accessories.

20
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The bench-type engine lathe is generally powered by an electric motor, mounted to the bench behind the lathe headstock, and driven by means of a flat leather belt.  Some bench lathes use an underneath motor drive where the drive belt passes through a hole in the bench.  This arrangement is convenient where space in the shop is limited.  The bench-type engine lathe is generally equipped with the necessary tools, chucks, lathe dogs, and centers for normal operation.  The lathe may have a quick-change gearbox for rapid change of threading feeds, or may be supplied with loose gears which have to be installed, singly or in combination, to achieve the proper threading feeds.  The bench lathe may or may not have a power-operated crossfeed drive.
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FIGURE 1.  BENCH-TYPE ENGINE LATHE.


(2)
Floor-Mounted Engine Lathe (figure 2).  The floor-mounted or pedestal-type engine lathe, is inherently more rigid than the bench-type engine lathe, and may have a swing as great as 16 or 20 inches and a bed length as great as 12 feet, with 105 inches between centers.  The drive motor is
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located in the pedestal, beneath the lathe headstock.  A tension-release mechanism for loosening the drive belt is usually provided so that the drive belt may be quickly changed to different pulley combinations for speed changes.

The headstock spindle is back-geared to provide slow spindle speeds; a quick-change gearbox for controlling the lead screw is a feature of all currently manufactured floor-mounted lathes.  The floor-mounted engine lathe usually has a power operated crossfeed mechanism.
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FIGURE 2.  FLOOR-MOUNTED ENGINE LATHE.


(3)
Toolroom Lathe.  The toolroom lathe is an engine lathe equipped with more precision accessories, and built to higher standards of accuracy than standard engine lathes.  It may be either a floor-mounted, or a bench-mounted toolroom-type engine lathe (figure 3).  The toolroom-type lathe is usually supplied with a very precise lead screw for threading operations, and
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comes equipped with precision accessories, such as a collet chuck attachment, taper attachment, and micrometer carriage stop.  Therefore, work of higher accuracy and of a more complete nature may be accomplished on a toolroom-type engine lathe.
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FIGURE 3.  BENCH-MOUNTED TOOLROOM-TYPE LATHE.


(4)
Sliding Gap-Type Floor-Mounted Engine Lathe (figure 4).  The sliding gap-type floor-mounted engine lathe, or extension gap lathe, contains two lathe beds, the top or sliding bed, and the bottom bed.  The sliding bed mounts the carriage and tailstock and can be moved outward, away from the headstock, as desired.  By extending the sliding bed, material up to 28 inches in diameter may be swung on this lathe.  The sliding bed may also be extended, to accept workpieces between centers that would not normally fit in a standard lathe of the same size.  Except for the sliding gap feature,
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this lathe is similar in features to the floor-mounted engine lathe.

[image: image5.png]



FIGURE 4.  SLIDING GAP-TAP FLOOR-MOUNTED ENGINE LATHE.

d.
Turret Lathes.  The turret lathe is a lathe used extensively for the high-speed production of duplicate parts.  The turret lathe is so named because it has a hexagonal turret, or multiple toolholder, in place of the tailstock found on the engine lathe.  Most turret lathes are equipped with a pump and basin for the automatic application of a coolant or cutting oil to the workpiece.

The floor-mounted horizontal turret lathe (figure 5) is intended for quick turning of bar stock and chucked workpieces, with a minimum of adjustments between operations.  The lathe uses a collet chuck and a hollow headstock spindle for feeding bar stock into the machine, or may use a universal scroll chuck for swinging the workpiece.  The size of the horizontal turret lathe is usually given as the diameter cf bar stock that can be fed into the
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lathe through the headstock spindle, and sometimes is classified by the swing.  The turret of the turret lathe is usually power operated and contains an indexing mechanism for bringing the tools held on its six faces against the workpiece in a preselected order.  Separate feed stops are provided for each face of the turret.  A quick hand indexed four side turret is commonly mounted on the front of the cross slide, and a holder for one or more tools is often mounted on the rear.  The cross-slide may be either hand or power operated.
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FIGURE 5.  FLOOR-MOUNTED HORIZONTAL TURRET LATHE.

e.
Special Purpose Lathes.  Some lathes have characteristics that enable them to do certain work well.  Some are of the heavy production type, where large numbers of identical parts must be produced to make the operation economical.  Other special purpose lathes are specialized for machining specific items and cannot be adapted to common types of lathe operations.  Some types of special
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purpose lathes include the production lathe, the automatic lathe, the automatic screw machine, the brakedrum lathe, the crankshaft lathe, the duplicating lathe, the multiple spindle lathe, and the lathes designed for turning car axles, or for forming sheet metal.

3.
Milling Machines

a.
Uses.  Milling is the process of machining flat, curved, or irregular surfaces by feeding the workpiece against a rotating cutter containing a number of cutting edges.  The process is identical in method to circular sawing, and is exactly the reverse of lathe turning, where the workpiece rotates against a stationary cutter blade.

The milling machine consists basically of a motor driven spindle, which mounts and revolves the milling cutter, and a reciprocating adjustable worktable, which mounts and feeds the workpiece past the milling cutter.

It is not possible to list every operation within the capabilities of the milling machine.  The milling machine is excellent for forming flat surfaces, cutting dovetails  and keyways, forming and fluting milling cutters and reamers, cutting gears, etc.  Many special operations can be performed with the attachments available for milling machine use.

b.
Types of Milling Machines.  Milling machines are basically classified as horizontal or vertical, to indicate the axis of the milling machine spindle.  These machines are also classified as knee-type, ram-type, manufacturing or bed type, and planer type milling machines.  Most have self-variable electric drive motors, coolant systems, variable spindle speeds, and power operated table feeds.

The different types of milling machines are as follows:


(1)
Knee-Type Milling Machines (figure 6).  Knee-type milling machines are characterized by a vertically adjustable worktable, resting on a saddle, which is supported by a knee.  The knee is a massive casting that rides vertically on the milling machine column and can be clamped rigidly to the column, in a position where the milling head
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and milling machine spindle are properly adjusted vertically for operation.  Of the knee-type class of milling machines, the most popular machines are the plain horizontal and the universal horizontal milling machines.
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FIGURE 6.  KNEE-TYPE HORIZONTAL MILLING MACHINE.


(2)
Ram-Type Milling Machines.  The ram-type milling machine is characterized by a spindle mounted to a movable housing on the column, to permit positioning the milling cutter forward or rearward, in a horizontal plane.  A popular ran-type milling machine is the swivel cutter head ram-type milling machine, shown in figure 7 on the following page.
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(a)
The swivel cutter head ram-type milling machine has a cutter head, containing the milling machine spindle, which is attached to the ram.  The cutter head can be swiveled from a vertical spindle position to a horizontal spindle position, or can be fixed at any desired angular position between vertical and horizontal.  The saddle and knee are hand driven for vertical and crossfeed adjustment, while the worktable can be either hand or power driven at the operator's choice.
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FIGURE 7.  SWIVEL CUTTER HEAD RAM-TYPE HILLING MACHINE.
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4.
Sawing Machines

a.
Uses.  The sawing machine is a machine tool designed to cut to length bar stock, tubing, pipe, or any metal stock within its capacity, or to cut sheet stock to desired contours.  The sawing machine functions by bringing a saw blade consisting of cutting teeth in contact with the workpiece to be cut, and drawing the cutting teeth through the workpiece.  The sawing machine is much faster and easier than hand sawing; it is used principally to produce an accurate square or mitered cut on rectangular or cylindrical material.

b.
Types of Sawing Machines.  Two common types of sawing machines are used for metal cutting in the machine shop.  They are the hacksawing and the bandsawing machines.

The hacksawing machine cuts by drawing a flat, narrow cutting blade (called a hacksaw blade) through the workpiece in a reciprocating motion.  The hacksaw blade bears against the piece for cutting on the draw stroke, and is lifted away from the workpiece on the return stroke.  The hacksawing machine is used for square or angle cutting of stock.

The bandsawing machine cuts by drawing a continuous metal band, called a bandsaw blade, across the workpiece.  The bandsaw blade is supported and driven by a drive wheel and an idler wheel.


(1)
Hacksawing Machines.  All hacksawing machines are basically similar in design.  All machines lift the hacksaw blade clear of the workpiece on the return stroke.  Some machines feed by gravity, the saw frame being provided with weights that can be shifted to give greater or less pressure on the blade.  Other machines are power fed, with the feed being adjustable.  On these machines, the feed is usually stopped, or reduced automatically, when a hard spot is encountered in the material, thus allowing the blade to cut through the hard spot without breaking.  Ordinarily, power hacksawing machines range in capacity from stock 4 inches square up to stock 13 by 16 inches.  The stroke of the saw determines the largest width stock that can be cut in the machine.  Most hacksawing machines have a single speed; some larger machines provide several speeds from which to select.  Large hacksawing machines are designed
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for wet cutting and contain a coolant system and a drip pan to recirculate a cutting oil or lubricant.  Small machines are intended for dry cutting.

One type of hacksawing machine is the horizontal hacksawing machine.


(a)
The horizontal hacksawing machine, illustrated in figure 8, is typical of most dry cutting hacksawing machines.  The machine is powered by a 1/2 horsepower electric motor attached to the frame of the machine.  This machine is capable of cutting stock measuring 6 inches square.  The feed is controlled by a wedge arrangement which retards the feed when desired, and by a feed spring which increases the feed when desired.  Hacksaw blades measuring from 12 to 18 inches in length can be fitted to the machine; a 17 inch blade is recommended by the manufacturer.  Stock is supported in the machine by a vise.  The movable Jaw of the vise can be quickly positioned for holding various sizes of stock.  The vise is for use when cutting stock at right angles, but may be adjusted to an angle for mitered cuts.
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FIGURE 8.  HORIZONTAL HACKSAWING MACHINE.
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(2)
Bandsawing Machines.  Metal cutting bandsawing machines fall into two basic categories: horizontal machines and vertical machines.  Vertical bandsawing machines are more commonly used.  On vertical machines, the blade's cutting position is vertical and cuts into the side of the stock.  The blade rotates on a fixed track between the idler wheel, mounted above the worktable, and the drive wheel, mounted beneath the worktable.  The stock is moved against the blade to make the cut.  On the horizontal bandsawing machine, the bandsaw blade's cutting position is horizontal and cuts downward into the stock.  The drive and idler wheels are positioned lengthwise on the sawing machine frame, which pivots from a corner of the sawing machine bed.  With the horizontal machine, the stock is fixed rigidly in a vise to the bed of the machine, and the blade is fed downward into the workpiece.  The horizontal bandsawing machine cuts at right angles, or to any desired miter angle.  The vertical machine is more versatile and can be used for contour cutting, filing, and polishing, as well as simple stock cutting.  These types of machines are illustrated in figures 9 and 10.
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FIGURE 9.  METAL CUTTING HORIZONTAL BANDSAWING MACHINE.
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FIGURE 10.  VERTICAL METAL CUTTING BANDSAWING MACHINE.
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5.
Upright Drilling Machines

A drilling machine, sometimes called a drill press, is used to cut holes into or through metal, wood, and other materials.  Drilling machines are designed to use a drilling tool which has cutting edges at its point.  The cutting tool is held in the drill press by a chuck and is rotated and fed into the work at variable speeds.  Drilling machines can also perform such operations as tapping, reaming, counterboring and countersinking, lapping, and spot facing.

a.
Types of Drilling Machines.  There are two types of drilling machines: upright drilling machines (figure 11 on the following page) having vertical spindles, and horizontal drilling machines having horizontal spindles.  Machines with horizontal spindles are used only for special production jobs.  The average machinist will be concerned mostly with drilling machines having vertical spindles, thus only the upright drilling machine will be discussed.

· Floor-mounted upright drilling machines are designed for workpieces too large to be handled on bench-type drill presses and have several additional features.  Tables on these drilling machines can be adjusted, horizontally and vertically, and can be tilted to allow the point of the drilling tool to be centered over any spot on the Job.  The head may also be swiveled and raised or lowered.  Feed may be controlled, either by power or by -hand.  Models with power feed have several spindle speeds and automatic feeds.  Upright drilling machines are rated by the diameter of the largest piece that can be centrally drilled.  Many styles of tables are used on floor-mounted drilling machines, such as compound tables, which are made for extreme accuracy, and combination vise tables, which can be opened to clamp the piece in position.

6.
Portable Drilling and Grinding Machines

Portable machine tools are used, when available, in place of handtools to facilitate metal-working operations outside the shop, and to take the place of nonportable machine tools when their use cannot be Justified, or when the workpiece cannot be moved to the shop.  Portable drilling and grinding machines are all lightweight, easily transportable,
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FIGURE 11.  FLOOR-MOUNTED UPRIGHT DRILLING MACHINE.
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and powered by self-contained electric motors, or by compressed air from an outside source.

Portable machine tools can be conveniently categorized by function as cutting tools, finishing tools, and driving tools:

· Cutting tools consist of portable electric and pneumatic drills, portable hacksawing machines, and portable electric metal cutting shears.

· Finishing tools include portable electric and pneumatic grinders, portable electric and pneumatic sanders, and portable electric polishers.

· Driving tools include portable electric and pneumatic wrenches, portable pneumatic riveting and chipping hammers, and the power-actuated projectile unit driver.

The portable drilling and grinding machine will discussed next.

a.
Portable Drills.  A portable drill is a hand-supported, power-driven machine tool that mounts and rotates twist drills, reamers, counterbores, and similar cutting tools.  The portable drill may be electrically powered by means of an internal electric motor, or may be pneumatically powered, i.e., operated by compressed air supplied by an external source.  Portable drills are rated by the maximum size hole that can be drilled in steel without overtaxing the portable drill.  Therefore, a 1/4 inch capacity drill is capable of drilling a hole in steel 1/4 inch in diameter or smaller, although such a drill may be capable of drilling a hole half an inch or more in diameter in a softer material, such as wood.  Portable electric and pneumatic drills, rated at 1/4 and 1/2 inch capacities, are usually equipped with geared drill chucks for mounting straight, round-shank twist drills.

Heavier portable drills, having 1 or 1-1/4 inch capacities, use tapered sockets to mount twist drills with tapered shanks and tangs.

Portable electric drills have several characteristics in common.  Each is powered by a universal (AC/DC) electric motor built into the drillcase.  The motor drives the chuck spindle and
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chuck through an arrangement of gears, that reduces the spindle speed from that of the motor shaft and so increases the rotational power.  A portable electric drill has a button device by which the trigger switch can be locked in the operating position when required; although, under normal operation, the drill stops when the switch is released.

b.
Portable Grinders.  The portable grinder is a versatile machine tool used for grinding excess metal from castings and weldments.  It is also used for cleaning rust, scale, or corrosion from workpieces, and to perform miscellaneous finishing operations around the service section shop.


(1)
Chuck Type Electric Grinder.  There are many types of portable electric and pneumatic grinders used in the service section, and all of them cannot be described.  Since the chuck type portable electric grinder is one that is commonly used, it will be discussed.

This portable grinder comes equipped with a number of accessories such as rotary files, small circular saws, shaped abrasive grinding wheels, sanding and polishing disks and belts, wire brushes, and router bits, each of which is mounted to straight-shanked arbors that fit into the collet chuck of the grinder.  Reduction collets are provided, so that smaller diameter arbors or shanks can be mounted in the chuck.  Operations performed with this portable grinder include shaping and smoothing of dies and intricate castings, removing burrs from bores and surfaces, cleaning and repairing threaded parts, repairing keyways and splines, grinding bevels, countersinking holes, and repairing scored or mutilated surfaces.

7.
Micrometers

Micrometers are used for measurements requiring precise accuracy.  They are more reliable and more accurate than other measurement tools.  Three types of micrometers are commonly used:  the outside micrometer, the inside micrometer, and the depth micrometer.  Micrometers are made in various shapes and sizes, depending upon the purpose for which they are to be used.  They all have a precision screw adjustment that offers great measuring accuracy.  They are made so that the longest
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movement possible between the spindle and the anvil is 1 inch.  This movement is called the range.

a.
Micrometer Caliper.  The micrometer caliper (figure 12) is the most common type.  It has a range of 0 to 1 inch and is graduated to read in thousandths of an inch, or in units of the metric system, from 0 to 25 millimeters by hundredths of a millimeter.
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FIGURE 12.  MICROMETER CALIPER.

The micrometer caliper may or may not have:

· A stainless steel frame, to resist corrosion or tarnish.

· A ratchet for applying a constant measuring pressure.

· A special vernier scale for reading tenths of thousandths of an inch.

· A clamp ring or locknut, for clasping the spindle to hold a setting.

· Cemented carbide tips on the measuring anvils, to reduce wear.


(1)
The Frame.  The frame can be smaller, to the extent that the range of the caliper is only 0 to 1/2 inch, or 0 to 13 millimeters, or it can be larger, so that the range is from 23 to 24 inches.  The head has a constant range of 0 to I inch, but
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the shape of the frame may be varied to adapt it to the physical requirements of special types of work:

· The frame, back of the anvil, may be cut away to allow the anvil to be placed in a narrow slot.

· The frame may have a deep throat to permit it to reach into center sections of a sheet (sheet metal or paper gage).

· The frame may be in the form of a base, so that the gage can be used as a bench micrometer.

· The frame may have a wooden handle and may be of extra heavy construction, for use in a steel mill for gaging hot sheet metal.


(2)
Special Requirements.  The spindle and anvil may be chamfered, so that the gage can slide on and off the work easily, as when gaging hot metal.  The spindle and anvil may vary in design to accommodate special physical requirements:

· A ball-shaped anvil is convenient in measuring the thickness of a small diameter pipe section.

· A V-shaped anvil is necessary on the screw thread micrometer caliper to mesh properly with the screw thread.  The spindle of the screw thread micrometer is cone-shaped.  This micrometer measures the pitch diameter.

· Interchangeable anvils of various lengths make it possible to reduce the range of the caliper.  A micrometer having a range from 5 to 6 inches can be changed to one having a 4 to 5 or 3 to 4 inch range by inserting a special anvil of the appropriate length within the frame.

b.
Inside Micrometers.  Inside micrometers are used to measure inside dimensions.  The minimum dimension that can be checked is determined by the length of the unit with its shortest anvil in place and the screw set up to zero.  The instrument consists of an ordinary micrometer head, except that the outer end of the sleeve carries a contact point attached to a measuring rod.  The typical inside micrometer set (figure 13, below) has a range that extends from 2 to 10 inches.  The various steps in covering this range are obtained by means of extension rods.
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The micrometer set may also contain a collar for splitting the inch step between two rods.  The collar, which is 1/2 inch long, extends the rod another half inch, so that the range of each step can be made to overlap the next.  The range of the micrometer screw itself is very short when compared to its measuring range.  The smallest models have a 1/4 inch screw, the average have a 1/2 inch screw, and the largest have a 1 inch screw.
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FIGURE 13.  INSIDE MICROMETER SET.

c.
Depth Micrometer.  Depth micrometers (figure 14) are used to measure depths to an accuracy of .001 inches.  Depth micrometers consist of a flat base (1) that is attached to the barrel of a micrometer head (2).  These gages have a range from 0 to 9 inches, depending on the length of the extension rod used.

The hollow micrometer screw has a 1/2 or 1 inch range.  Some are provided with a ratchet stop.  The flat base ranges in size from 2 to 6 inches.  Several extension rods are supplied with this type of micrometer.

d.
Care of the Micrometer.  A worker's efficiency is often a direct result of the condition of the tools he is using; and, he is often judged by the manner in which he handles and cares for tools.
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FIGURE 14.  DEPTH MICROMETER.

Tools must be cared for by always keeping them clean and free from dirt, grease, rust, nicks, and burrs, and by returning them to their proper places after use.

To maintain a micrometer in good condition and to preserve the accuracy of its measurements, observe the following rules of good practice and adjustment procedure:

· Never store a micrometer with its anvil and spindle closed: flat surfaces in contact with each other for any length of time tend to corrode.  Leave a small gap between the anvil and spindle when storing.

· Oil the micrometer in only one place – the micrometer screw - and only with a very light oil.  If storing for a long period of time, cover the micrometer with a light film of oil and wrap it in oiled paper.

· Never roll the thimble along the hand or arm, or hold the thimble and twirl the frame to open or close the micrometer.  This will cause excessive wear on the screw.
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· Before using a micrometer, wipe it off and pull a piece of paper between the anvil and end of the spindle.

· The micrometer should operate freely, with no play in its travel.  If a micrometer has play, or if it binds, as a result of abuse or uneven wear, it should be returned to supply for replacement.

· Check the micrometer screw periodically with a precision gage block in at least four places other than zero, to verify its accuracy.  Simply measure a selected group of blocks ranging from 0 to 1 inch.

· Clean the micrometer mechanism whenever it becomes gummy, contains abrasive grit, or when it is to be adjusted.  Use an approved cleaning agent.

8.
Oxygen and Acetylene Equipment

In principle, oxyacetylene welding is simple.  It is a non-pressure process that uses the heat obtained by burning acetylene gas in the presence of pure oxygen.  The two gases are mixed to the correct proportion in a specially designed torch, controlled by the operator, to give a desired flame.  The phrase "non-pressure process" means that no pressure is required to make a fusion weld; i.e., two pieces of metal brought together with their edges in contact are melted and fused by the heat of the flame, with or without the addition of molten metal from a welding rod.  The molten edges will completely fuse with one another and, after the metal has cooled, form a single continuous whole.  Rules for practical applications, of course, cannot be stated so easily, but the act of oxyacetylene welding nevertheless retains an essential simplicity.

The equipment for the oxyacetylene process is designed to provide the welding operator with a means of controlling the welding flame.  The equipment necessary is simple and inexpensive.  An oxyacetylene welding and cutting outfit consists of a supply of acetylene and oxygen, two regulators, two lengths of hose, and a welding torch, supplemented either by a cutting attachment or a full-size cutting torch.  The equipment can be mounted on a handtruck, or secured temporarily to
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the floor if it is a portable set.  Stationary equipment is similar to the portable outfit except for the source of oxygen and acetylene.  This equipment is installed where welding is conducted in a fixed location, or locations, and where the work can be brought to the welding equipment.

a.
Uses.  The oxygen and acetylene equipment is used for joining various types of metal, as well as heating metal for shaping.  It is also very useful for cutting metal when a saw is not practical or cannot be used.

b.
Stationary Oxygen Equipment.  The oxygen is obtained from a number of cylinders manifolded or connected together, and equipped with a master regulator to control the pressure and the flow.  The oxygen is supplied to a pipeline that distributes gas to a number of work stations.

c.
Stationary Acetylene Equipment.  Acetylene is either obtained from an acetylene manifold connected to a number of cylinders, or is generated in a suitable acetylene generator (figure 15, on the following page).  The manifold is equipped with special safety devices to protect it from flashbacks (the burning back of the flame into or beyond the mixing chamber in a torch) that might be carried back to the cylinders.  A suitable regulator is also installed to control the flow of acetylene from the manifold to the pipeline.

Acetylene, when not obtained from an acetylene generator, is provided for welding purposes in steel cylinders having capacities of 10, 40, 125, or 225 cubic feet.

In stationary installations, where an acetylene manifold is not used, the acetylene is obtained from an acetylene generator.  Acetylene is a fuel gas, composed of carbon and hydrogen, generated by the action of calcium carbide and water, in a generating unit.  Acetylene is colorless; it has a distinctive odor that can be easily .detected.  In the operation of a generator, the calcium carbide is added to the water through a hopper mechanism, at a rate that will maintain a working pressure of approximately 15 pound per square inch (psi).  Since considerable heat is given off during the reaction, precautions are taken to prevent excessive pressures in the generator that might 
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FIGURE 15.  ACETYLENE GENERATOR AND OPERATING EQUIPMENT.
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cause fires or explosions.  A pressure regulator is therefore a built-in part of the equipment.

d.
Portable Acetylene Cylinders.  Acetylene, when stored in a free state under pressure greater than 15 psi, can be made to break down, or disassociate, by heat or shock and, possibly, explode.  Under a pressure of 29.4 psi, pure acetylene becomes self-explosive and a alight shock will cause it to explode spontaneously.  When dissolved in acetone, however, it can be compressed into cylinders at pressures up to 250 psi.  The acetylene cylinder (figure 16), is filled with such porous materials as balsa wood, charcoal, shredded asbestos, corn pith, or portland cement to decrease the size of the open spaces in the cylinder.  Acetone, a colorless, flammable liquid, is added until about 40 percent of the porous material is filled.  The filler acts as a large sponge which absorbs the acetone; acetone, in turn, absorbs the acetylene.  The acetylene is compressed at 250 psi in a standard cylinder with an acetone content as stated above.  In this process, the volume of the acetone increases as it absorbs the acetylene, while acetylene, being a gas, decreases in volume.

To prevent the drawing off of acetone and consequent impairment of the quality of the weld, acetylene used from a cylinder should not be drawn off at a continuous rate in a volume greater than 50 cubic feet per hour.  When more than 50 cubic feet per hour is required, the cylinders should be manifolded.

Acetylene cylinders are equipped with safety plugs that have a small hole, through the center, filled with a low-melting-point metal alloy that melts at 212 degrees F.  In case the cylinders are overheated, these plugs melt, permitting the acetylene to escape through the small openings before a dangerous pressure can be built up in the cylinder.  The holes in the plugs are too small to permit a flame to burn back into the cylinder if the escaping acetylene should become ignited.
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FIGURE 16.  ACETYLENE CYLINDER CONSTRUCTION.

45

SERVICE SECTION - OD 0971 - LESSON 2/TASK 1
Acetylene cylinder valves have a square valve stem that can be fitted with a cylinder wrench and opened or closed when the cylinder is in use.  The outlet of the valve is threaded, for connection to an acetylene pressure regulator by means of a union nut.  A regulator inlet connection gland fits against the face of the threaded cylinder connection and the connection nut draws the two surfaces together.  Whenever the threads on the valve connections are damaged, to a degree that will prevent proper assembly to the regulator, the cylinder should be marked and set aside for return to the manufacturer.  A protective cap screws onto the valve to prevent damage during shipment or storage.

e.
Portable Oxygen Cylinders (figure 17).  Most commercial oxygen is supplied to users in seamless steel cylinders.  Cylinders are charged with oxygen at a pressure of 2,000 psi at 70 degrees F.  Pressure in the closed cylinder will increase and decrease as the temperature changes, but the cylinder volume remains constant.  If, for example, a full cylinder of oxygen is allowed to stand outdoors for several hours, when the temperature is 30 degrees F., or Just below freezing, the pressure of the oxygen will register approximately 1,800 psi.  This does not mean that any oxygen is lost; cooling the oxygen has merely reduced its pressure.  Placing the cylinder in a room at 70 degrees F.  will bring the pressure back to 2,000 psi.

The typical oxygen cylinder (used in welding shops, machine shops, manufacturing plants, etc.) contains from 60 to 220 cubic feet, depending on the cylinder size.  The most common size contains 220 cubic feet of oxygen, measured at atmospheric pressure.  This cylinder is 51 inches high from base to neck, is about 9 inches in diameter, and weighs approximately 133 pounds empty and 150 pounds full.

The oxygen cylinder valve is made of tobin bronze, a metal ideally suited for this type of valve.  Since tobin bronze is soft, the valve must be protected from being broken, or knocked off by an accidental blow.  Such protection is provided by a
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FIGURE 17.  OXYGEN CYLINDER (220 CUBIC FEET).

steel cap, threaded to the top of the cylinder, that covers the valve during transportation or storage.  The valve has a double seat, the second seat serving to prevent leakage around the valve stem when the valve is fully opened.  A bursting disk, held in place by a nut, is supported in the nut by fusible metal that will melt at approximately 212 to 220 degrees F.  The disk will then burst, releasing the gas to prevent the development of abnormal cylinder pressure in case of a fire.  Almost all valves have a handwheel on the stem, and, when in use, the valve should be opened as far as it will go.

f.
Welding Torches, Hoses, Tips, and Mixers.  Torches perform the essential function of producing an oxyacetylene flame under conditions of complete control as to size, characteristics, and ease of application.  While torches vary rather widely in design, all types have certain fundamental and common characteristics.  Welding torches have a handle with two inlet gas connections at one end.  Each connection has a valve that controls the volume of oxygen or acetylene passing through.  By means of these valves, the desired proportions of
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oxygen and acetylene are allowed to flow through the torch, becoming thoroughly mixed before issuing at the tip or nozzle.  The oxyacetylene flame is produced by igniting the mixture at the torch tip.


(1)
Classification.  Considered from the points of view of construction and operating principles, all oxyacetylene torches are of two general types: the low pressure or ejector type, and the equal pressure type.

The distinction between the two is based on the acetylene pressure range required for operation.  Acetylene, at pressures of less than 1 pound psi, is designated as low pressure; from 1 to 15 pounds psi, it is designated as equal pressure.


(2)
Low-Pressure Welding Torch.  Figure 18, shows a typical low-pressure welding torch.  At the right is the rear body, housing two hose connections and inlet valves: one for oxygen, the other for acetylene.  Attached to the rear body is the handle of the torch, a brass tube whose front body forms the terminal for the two smaller tubes inside the handle, accommodating the injector, located in the rear of the head.  Mixing takes place in the torch head, the rear end of which is shown in cross-section attached to the handle.  Oxygen traveling through the head passes through the center of the injector nozzle.  Surrounding this nozzle are a number of acetylene passageways.  As oxygen passes through the small orifice of the injector nozzle, its velocity is increased and a suction is produced that draws in acetylene through the side openings.  Note that the mixing chamber increases in diameter toward the stem portion of the head.  This expansion ensures thorough mixing of oxygen and acetylene, so that the mixture issuing from the torch tip will burn properly.


(3)
The Equal Pressure Torch.  The equal, or balanced, pressure torch is designed to operate with equal pressures of oxygen and acetylene; ranging from I to 15 psi.  It has certain advantages over the low-pressure type in that the flame desired can be more readily adjusted, since equal pressures are used for each gas, and the torch is less susceptible to flashbacks.
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FIGURE 18.  LOW-PRESSURE TYPE WELDING TORCH.


(4)
Welding Tips and Mixers.  Welding tips are made of hard-drawn electrolytic copper, or 95 percent copper and 5 percent tellurium.  They are available in various styles and types: some have a one orifice, one-piece tip; others have a one-piece tip with a number of orifices; and others have two or more tips attached to one mixing head.  The diameters of the tip orifices differ, in order to obtain the temperature and the long or bulbous type of flame required for the work to be done.  Tip sizes are designated by numbers that are arranged in accordance with the systems of the individual manufacturer.  In general, the smaller the number, the smaller the tip orifice.

The mixers are frequently provided in tip-mixer assemblies that ensure the exact flow of mixed gases necessary for each size tip.  The mixer is assembled with the tip for which it has been drilled and is then screwed onto the torch head.  The universal type mixer is a separate unit that can be used with tips of various sizes.


(5)
Hoses.  The hoses used to make the connection between the regulators and the torch are designed especially for this purpose.  They are built to withstand high internal pressures, are sufficiently light and flexible to permit ready manipulation of the torch, and are chemically treated to remove
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free sulfur from the rubber, to avoid possible spontaneous combustion.  The hoses are not impaired by prolonged exposure to light.

· The oxygen hose is green in color and the acetylene hose is red.  Each hose is a rubber tube covered with braided or wrapped cotton or rayon reinforcements with an outer rubber covering.  For heavy-duty welding and cutting operations, requiring 1/4 to 1/2 inch internal diameter hose, three to five plies of braided or wrapped reinforcements are used.

· Hoses are provided with connections at each end, so that they may be connected to their respective regulator outlet and torch inlet connections.  To prevent a dangerous interchange of hoses, the threads on the oxygen hose fittings, the oxygen regulator, and the torch are right-hand, while the threads on the acetylene hose connections, acetylene regulator, and acetylene torch inlets are left-hand.

· Welding and cutting hoses are obtainable as a single hose for each gas, or with the hoses bonded together along their length under a common outer rubber Jacket.  This "twinned" type prevents the hose from kinking or becoming entangled during the welding operation.

9.
Arc Welding Machines and Equipment

In its simplest terms, electric arc welding is a means of Joining metal by utilizing the heat generated by the arc that forms when electrical current is made to Jump an airgap in its circuit.  The work to be welded represents one terminal, and an electrode, either consumable or nonconsumable, serves as the other.  Its uses are basically the same as the oxygen and acetylene equipment.

Two principal processes are involved in arc welding.  They are metal and carbon arc.  The controlling variables in arc welding are: welding current, length of arc, speed of travel, manipulation of the electrode, and (with direct current) polarity.  Good welds cannot be produced unless all of these variables are under control.

The type of equipment required for arc welding depends on the source from which the electric power is obtained.  If the power is obtained from public
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utility lines, one or more of such devices as transformers, rectifiers, motor generators, and control equipment are required.  If public utility power is not available, portable gasoline-driven generators are particularly adaptable.

a.
Direct Current (DC) Arc Welding Machines.  The DC welding machine consists of a DC heavy-duty generator driven by an electric motor, or by a gasoline or diesel engine.  The generators are made in 6 standardized ratings for general purposes.

The machines rated 150 and 200 amperes at 30 volts DC are used for light shielded metal arc welding and for inert gas metal arc welding.  They are also used for general purpose jobs and shopwork.  The machines rated 200, 300, and 400 amperes at 40 volts DC are used for general welding purposes by automatic or manual application.  Machines rated 600 amperes at 40 volts DC are used for submerged arc welding, and for carbon arc cutting.


(1)
The electric motors most commonly used to drive the welding generators are 220/440 volts, 3 phase, 60 cycle, AC types.  The gasoline and diesel engines should have a rated horsepower in excess of the rated output of the generator.  This will allow for the rated overload capacity of the generator, and for the power required to operate the accessories of the engine, such as the fan, water pump, etc.


(2)
In most DC welding machines, the generator is of the variable voltage type and is so arranged that the voltage is automatically adjusted to the demands of the arc; however, the voltage may be set manually by means of a rheostat, mounted on the control panel, or located near the operator, end connected to the generator with a flexible cable.


(3)
Amperage of the welding current is also manually adjustable and is usually set to the proper range by means of a selector switch or series of plug receptacles.  In either case, the desired amperage is obtained by tapping into the field coils of the generator at different points.  When both voltage and amperage of the welding machine are adjustable by means of the controls described above, the machine is known as a dual-control type.  Welding machines are also manufactured in which current controls are maintained by movement of the brush assembly.
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b.
Alternating Current Arc Welding Machines.  Practically all the AC arc welding machines in use are of the single operator,  static transformer type.  For manual operation in industrial applications,  machines having 200, 300, and 400 ampere ratings are in general use.  Machines with a 150 ampere rating are sometimes used in light industrial, garage, and job shop welding.

The trans formers are generally equipped with arc stabilizing capacitors, and current control is provided by manufacturers in one of several ways.  One method uses an adjustable reactor in the output circuit of the transformer; in other methods, the internal reactions of the transformer are adjustable.  A handwheel, usually installed on top of the machine, makes possible continuous adjustment of the output current without stops.

c.
Welding Cables.  Two welding cables are required, of sufficient current-carrying capacity; heavy, tough, and resilient rubber jackets are necessary to provide protection against damage and injury to personnel.  One cable should be composed of fine copper strands, to impart as much flexibility as the size of the cable will permit.  One end of the less flexible cable is attached to the ground lug or positive side of the direct-current welding machine, the other end to the worktable or other suitable ground.  For straight polarity, of end of the flexible cable is attached to the electrode holder and the other to the negative side of the DC welding machine.  For reverse polarity, the cables are reversed at the machine (i.e., holder positive and work negative).  Some machines are equipped with a polarity switch that is used to change the polarity without interchanging the welding cables at the terminals of the machine.

d.
Electrode Holders.  An electrode holder is an insulated clamping device for holding the electrode during the welding operation.  The design of the holder depends on the welding process for which it is used:

· The metal arc electrode holder (figure 19) is an insulated clamp, in the jaws of which a metal electrode can be held at any desired angle.  The jaws can be opened by means of a lever held in place by a spring.
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· The atomic-hydrogen torch consists of two tubes in an insulated handle through which both hydrogen gas and electric current flow.  The hydrogen is supplied to a tube in the rear of the handle, from which it is led into the two current-carrying tubes by means of a manifold.  One of the two electrode holders is movable and the gap between this and the other holder is adjusted by means of a trigger on the handle.
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FIGURE 19.  METAL ARC ELECTRODE HOLDERS.

· The carbon-arc electrode holder is manufactured in three specific types.  The first holds two electrodes and is similar in design to the atomic-hydrogen torch, but has no gas tubes.
A second is a single electrode holder equipped with a heat shield.  For high-amperage welding, a third type is water-cooled.

· The inert-gas, natal-arc electrode holder is a rather complex design in which the electrode is held in a clamping device that also serves as a carrier for the inert gas, the electric current, and water-cooling tube.
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(1)
DC Welding.  DC welding machines are used for one-pass welding on sections up to 3/16 inch thick, and on greater thicknesses with multipass welding.  These machines should be equipped with continuous amperage control in the low ranges to obtain the required fine current adjustment.  Only reverse polarity (electrode positive) is practical.  Straight polarity (electrode negative) has poor operational characteristics and the arc is difficult to handle.  DC is sometimes more suitable when welding is done without a backing.  Welds made with DC are generally smoother in appearance than those made with AC.


(2)
AC Welding.  Two types of alternating current welding machine circuits are used: one utilizes a transformer with a superimposed high frequency current for arc stabilization; the other uses a transformer of a balanced wave type, with a series of capacitors, This latter type of machine provides a somewhat better weld penetration than the former.


(3)
Welding Shop, Trailer Mounted.  The trailer mounted welding shop is basically a 350 amp welding machine, mounted on a steel skid secured to a two-wheel trailer chassis.  Included in the shop is an inert gas welding gun and control, used in welding ferrous and nonferrous metals.  Also included is an air compressor and gouging torch for air-arc cutting, oxygen and acetylene torches and cylinders, argon gas and carbon dioxide cylinders, and various tools required for welding operations.

· Welding Machine.  The welding machine is a 350 amp constant current/constant voltage diesel engine-driven welding generator, modified, for military use and to accommodate the air compressor.

· Capabilities.  The trailer mounted welding shop has the capability to perform oxyacetylene welding and cutting, shielded metal arc welding, gas metal arc welding, flux core arc welding, gas tungsten arc welding, and metal air carbon arc cutting.  The welding shop tool boxes contain all of the equipment necessary to perform these welding and cutting operations, and the necessary handtools.
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10.
Metal Body Repair Equipment

The repairing of the metal parts of a vehicle when they are damaged, is important to the overall mission of the service section.  This section will discuss some of the equipment used to make these repairs and its use.

a.
Hydraulic Body Jack.  The hydraulic body jack, illustrated in figure 20, is used to repair major damage to metal bodies.


(1)
Types.  There are basically two types of hydraulic body jacks:  the direct acting and the remote control type.

The direct acting jack has the power unit or hydraulic pump integral with the ram.  The action say be only one direction, or it may work in either direction, either push or pull.

On the remote control type jack, the hydraulic power supply is separated from the ram unit of the jack.  The two units are connected by a reinforced rubber hose.


(2)
Components.  The hydraulic jack contains the following components:

· Pump.  Rand-operated, with all controls on the unit, the pump also serves as the reservoir for hydraulic oil.  The oil level should be periodically checked and air removed.

· Ram.  Threads on the ran are for attaching other jack attachments.  If the jack is used without attachments, a thread protector must be used on the top of the ram body.

· Flexible Rubber Heads.  Two sizes of rubber heads suit most body needs.  Heads will not slip or mar a painted surface, but they must not be used in or near oil.  Internal threads are provided for other jack attachments.

· Chain Pull Plate.  This plate is used in most pulling operations.  The plate has internal threads, with slots on both sides for securing chains; IT attaches to the ran body.
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FIGURE 20.  HYDRAULIC BODY JACK AND ATTACHMENTS.
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· Slip Lock Extension.  This tool gives 6 inches of adjustment in pushing out large areas.  A double-lock holds securely at desired lengths, and is adjusted by convenient double-trigger release.

· Rocker Spoon.  This tool is specially designed for body work; it is held and locked in place by a hexagon pin.  It may be set in many different positions, The selection of the spoon position is governed by the curvature of the body, the body bend or dent, end amount of available working space.

· Spreading Wedge.  This tool is used for forcing out large or small concave areas and can be closed to one inch and opened to three inches.


(3)
Use of the Hydraulic Jack.  Due to the tremendous power developed by the jack, it is necessary to harness it in the proper fashion.  If it is not properly harnessed, more damage will be created.  Where deep damage is involved time can be saved and a satisfactory job can be accomplished by using either indirect or direct hammering, assisted by the hydraulic body jack.  In this application, the return effect is imparted from the dolly block to the panel when the dolly bounces up after each blow, while the body jack exerts a continuous force.  As the panel is straightened, the tool is forced along behind it by additional applications of power from the jack.  Using this method, the panel will return to its normal contour.

· When direct hammering, apply the jack directly underneath the point where the intended hammer blows are to strike.

· When indirect hammering, apply the jack on the deepest portion of the dent, hammer around the outside, and follow the upward movement of the panel with the power tool until the damage is corrected.

· Whether power or handtools are being used, always remember the one basic rule of all collision work: the corrective force should be applied as near as possible in a direction directly opposite to the force which caused the damage.

· Instances will sometimes occur where it will be necessary to bring a damaged panel to a near normal contour by the use of the body jack alone.
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When this is the case, apply the power for pushing out a panel in the manner similar to that shown in A, figure 21 on the following page.  As the figure illustrates, do not apply pressure to the deepest portion of the dent.  Instead, work around in an ever decreasing circle, as shown in B, figure 21.
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FIGURE 21.  PUSHING BODY DENT OUT.

· Sometimes it will require two body jacks to restore metal to its original shape, as illustrated in figure 22.  Two hydraulic body jacks, equipped with extensions and rubber heads, restore the shape or distortion to other parts of the body while pressure is applied to the lower setup.

· There are many other combinations which can be used with the hydraulic body jack.  Figure 23 illustrates a few which may be used.  A illustrates how the body jack may be used as a press.  B shows how the jack may be used to lift.  C is the setup for pushing operations, while D and E are set up for pulling.
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FIGURE 22.  PUSHING OUTSIDE PANEL USING TWO BODY JACKS.

b.
Electric Disk Sander.  The disk sander may be used to remove paint, reveal low spots, shape the contours of areas built up with solder, sand down welds, remove excess solder, rust, and deep scratches, by using a fine abrasive sanding disk.  It may be equipped with a flexible grinding wheel to serve as a grinder on thick sections of metal.


(1)
Backing Plate.  In most grinding, the disk is placed directly on the slightly flexible backing plate.  Wood, hard rubber, and plastic can be used as backing plates.  If a 9 inch sanding disk is used, it should-have a 7 inch backing plate.  The 7 inch backing plate will allow the 9 inch sanding disk outer edge to be cut down when it has become worn, increasing the disk life.  Sanding disks are secured in place by a flat plate nut screwed onto the motor drive shaft, permitting easy installation and removal of the plate nut when changing torn or worn-out disks.
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FIGURE 23.  ILLUSTRATED COMBINATIONS.


(2)
Sanding Disks.  The coating on the abrasive disk does the cutting.  Selection of the right grit and coating for each job is important.


(a)
Five different minerals are commonly used for manufacturing abrasives.  Three of these, garnet, flint, and emery, are natural mineral abrasives.  The other two, manufactured materials, are aluminum oxide and silicon carbide:

· Garnet, a semiprecious jewel, is the most important of the natural minerals.

· Emery and flint break down easily and are better suited for household use than for industry.
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· Aluminum oxide is the most important of the two manufactured agents.

· Manufactured abrasives are the best for use in the automotive field.

· For dry sanding, high quality hide glues are used for anchoring abrasive grains to the disk backing.

· For wet sanding, resins are used as the bonding agent.


(b)
Coated abrasives fall into two additional classifications, based on how widely the minerals are spaced.  If the minerals are close together, it is referred to as close coat.  If the minerals are widely spaced, it is referred to as an open coat:

· Close coat abrasives are applied in such quantity as to completely cover the backing.

· Open coat abrasives are applied so as to cover from 50 to 75 percent of the backing.

· The open coating provides increased pliability and good cutting speed under light pressures.  Open coated abrasives are used where the surface being ground is of such a nature that closely spaced abrasive minerals would rapidly fill up, painted on wooden surfaces are examples.  The following is a suggested use of three of the most common disks.

· The No 24 disk is coated with a coarse open coat abrasive.  It must be used with reasonable caution to prevent making deep scratches in metal surfaces that have been painted.  Sand until a volume of sparks is noticed coming from beneath the disk; when these appear, stop sanding.

· Close coat No 36 disk is used for several purposes in the body shop.  It is most generally used for removing welds, and in place of the body file in revealing high and low spots in the bumping operations.

· Close coat No 50 disk has only one function: performing finishing operations on metal surfaces such as steel and soldered panels.  This disk will remove scratches left by No 24 and No 36 sanding disks.
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· When operating the sanding machine, hold it as flat as possible without allowing the drive shaft nut to come in contact with the surface being ground (figure 24).  Hold the sander so that only 1 1/2 to 2 1/2 inches of the outer edge of the disk is in contact with the surface being ground.  The sander must never be tilted so that only the edge of the disk contacts the surface.  Failure to observe this precaution will cause gouges or deep scratches in the metal that will be hard to remove.  Move the sander from left to right, overlapping the previous stroke with each new stroke.

Make the cutting line as clean and straight as possible.  Move the sander in the same manner whether you are removing paint, rough-grinding, or finish-sanding.
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FIGURE 24.  CORRECT & INCORRECT METHODS OF USING THE ELECTRIC SANDER.

11.
Canvas Repair and Equipment

The canvas repair shop is designed to provide support in the area of textile repair.  This section will focus on some of the equipment used in the shop, with a brief description of its uses.

a.
Heavy-Duty Sewing Machine.  The single-needle, lockstitch, heavy-duty sewing machine (figure 25) is
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designed for stitching medium and heavy canvas, duck, and light-leather materials.  It has a drop feed, made up of an alternating presser feed and a feed dog to pull the material through the machine during sewing.  The vibrating presser foot and the notched lugs of the double feed dog move at the same tine, pulling the material through the machine as the needle moves upward.
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FIGURE 25.  HEAVY DUTY SEWING MACHINE.
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The lifting presser foot then holds the material in place while the next stitch is being made and while the feed dog and vibrating presser foot move back into position for the next stroke.  The machine has a long beak, oscillating cylinder shuttle which holds the bobbin vertically beneath the throat plate.  With each rotation of the arm shaft the shuttle rotates one-half turn and back again.  This rotation allows the hook to catch the needle thread, loop it around the bobbin, and thus form a stitch.

b.
Grommet Press.  The hand-lever operated grommet press (figure 26 on the following page) is a small machine consisting of a metal frame (3) that houses the plunger (19).  It is equipped with assorted sets of removable chucks and dies.  The chucks are installed in the plunger and the dies are installed in the hole (17) in the lower part of the grommet press.  This machine is used to attach snap fasteners to canvas.  The grommet press is designed to press the chuck down upon the die, thus molding the separate metal snap fastener parts in the finished fastener and attaching the fastener to the material.


(1)
Grommets.  Metal grommets are used to reinforce and protect fabric at points where grommet holes are made to hold ropes, lines, spindles, and, sometimes, webbing straps.  Grommets are either handworked or die inserted.  When a grommet pulls away from tent fabric the grommet, and sometimes the fabric supporting the grommet, must be replaced.  When the damage to the fabric surrounding the grommet is slight, an emergency repair may be made by removing the old grommet and inserting a larger grommet.  The repair should not be made with a larger grommet unless there is sufficient unweakened material around the grommet area to give adequate support.  Should it be necessary to replace the supporting material, a grommet-support patch should be applied.  A handworked grommet is replaced by resewing an iron ring to the grommet hole.  A die-inserted grommet is replaced by installing a new brass die-inserted grommet.

c.
Tentage Repair Kit.  The tentage repair kit (figure 27 on the following page) is issued for the hand repair of canvas and webbing.  It consists of a tentage repair kit case, tools, repair materials, and tent parts.
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FIGURE 26.  GROMMET PRESS WITH CHUCKS AND DIES.
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(1)
Adhesive.  Tent-patching adhesive (1) is a solution of synthetic rubber.  Normally, it can easily be applied to fabric with a soft-bristle brush, a knife, or a flat object, such as a wooden paddle.  The adhesive is waterproof, flexible, and very cohesive.  It is used to attach patches to damaged tents.


(2)
Beeswax.  Beeswax (2) is applied to thread to keep it from fraying as it is pulled through material.  It also makes thread pass more easily through heavy materials.
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FIGURE 27.  TENTAGE REPAIR KIT.
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(3)
Repair lit Case.  The repair kit case (3) has webbing handles and is constructed of heavy, olive-drab canvas.  The case, which opens like a suitcase, is secured at the top by straps and buckles.  Attached to one side of the case is a panel that can be unfolded several lengths.  On the inside of the panel are pockets, each marked with a number so that tools can be easily located and replaced.  The case has two compartments that differ in size and design.  They are held together by the panel.


(4)
Wire Brush.  The wire brush (4) has a hardwood handle with wire bristles at one end.  The brush is used to remove dirt from tents before repairs are made.


(5)
Cutting Punches.  The kit has two cutting punches.  The 1/2 inch size and the 9/16 size (5) is used to cut the holes for inserting grommets.


(6)
Grommets.  The repair kit contains No.  4 grommets (7) and No.  5 grommets (8).  The No.  4 grommet has a 1/2 inch inside diameter; the No.  5 grommet has a 5/8 inch inside diameter.  Grommets have two parts, a male part called a barrel and a female part called a washer.  After they are positioned on opposite sides of a piece of material, the male and female parts are clinched together by a punch-and-die set.  Grommets are used to reinforce and protect materials at those spots admitting a rope, a line, a spindle, or a webbing strap.


(7)
Thread.  The kit has size FF, olive-drab polyester thread (9) that conforms to the army specifications.


(8)
Twine.  The kit has balls of cotton wrapping twine (10).  The twine is used for sewing grommets by hand.


(9)
Bent Trimmer's Shears.  The steel trimmer's shears (11) are about 10 inches long.  They are used to trim damaged fabric, to cut thread, and to cut patches.


(10)
Sailmaker's Needles.  The steel sailmaker's needles (12) have a triangular section with rounded edges that taper to a sharp point at one end and round off to the eye at the other.  The kit includes the size needles most used to sew canvas.
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(11)
Tent Line Slips.  Tent line slips (13) are used to adjust the length of tentlines.  A slip is a 4 inch long magnesium casting, shaped like a barbell.  In each end of the slip is a 7/16 inch hole through which tent lines can be run to adjust slack.


(12)
Sewing Palm.  The sewing palm (15) is a leather shield, worn over the palm of the hand to protect the hand from the needle and to help push the needle through the material.  The sewing pals has a metal inset with small dents to hold the end of the needle while it is being forced through tent material.


(13)
Slide Fastener Lubricant.  The kit has a box of 24 sticks of interlocking-slide-fastener lubricant (16), used to lubricate the slide fasteners.


(14)
Punch and Die Sets.  Punch and die sets (17) are used to insert grommets in tents.  The kit has two sets, one for the No.  4, and one for the No.  5 grommets.  The sets are used to clinch together the halves of each grommet.


(15)
Saddler's Sewing Awl.  The saddler's sewing awl (18) is used for lockstitching by hand.  Two straight needles and one needle curved at the point come with the awl.  The straight needles are used where there is room to manipulate the awl needle from a reel or bobbin set in closequarters, such as inside corners.  The thread or cord is fed to the awl needle from a reel or bobbin set in the handle.  The needle is secured to the awl handle with a two-jaw chuck.


(16)
Connecting Rings.  The kit has three sizes of connecting rings (19), 1/2 inch diameter, ¾ inch diameter, and 1 inch diameter.  The rings are used to reinforce grommet holes.


(17)
Cloth.  Cotton duck cloth (20), weighing about 9.86 ounces per square yard, is furnished in 8 yard bolts.  The olive-drab duck is 'resistant to fire, water, mildew, and weather.  It is used to patch tents.
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LESSON 2

THE USES OF SERVICE SECTION EQUIPMENT

AND THE SAFETY PRECAUTIONS REQUIRED

WHEN OPERATING THIS EQUIPMENT

TASK 2.
Describe safety precautions required when operating service section equipment.

CONDITIONS

Within a self-study environment and given the subcourse text, without assistance.

STANDARDS

Within 1 hour

REFERENCES

No supplementary references are needed for this task.

1.
Introduction

The previous task discussed the types and uses of machines and equipment in the service section.  As with all machines, safety precautions are essential.  This task will focus on general safety precautions that should be taken prior to, and while, using service section equipment.  It is important to ensure personnel do not become over- confident and lax, thereby causing avoidable injuries. 
2.
Machine Shop Work

The following general safety precautions are recommended to guard all workers against avoidable injury:

· Gears, pulleys, belts, couplings, ends of shafts having keyways, and other revolving or reciprocating parts should be guarded to a height of 6 feet above the floor.
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The guards should be removed only for repairing or adjusting the machine and must be replaced before operating it.

· Safety set screws should be used in collars on all revolving or reciprocating parts of the machine tool, or its equipment.

· Do not work without proper light.

· It is extremely dangerous to start, or attempt to operate, a machine until familiar with how it works, and before its dangers have been fully explained by a qualified person.  Ignorance causes as many accidents in the machine shop as carelessness.  Knowledge and care will prevent most accidents.

· Loose or torn clothing, particularly loose or torn sleeves, a flowing necktie, or a flapping belt end are dangerous because they can easily catch in moving parts and draw in, cut or mangle the fingers, the hand, or the arm, or other parts of the body.  Running gears are among the most dangerous of mechanisms.  All gearing should be well guarded.

· Never wear gloves when operating a machine, except when absolutely necessary.

· Starting a machine while it is being adjusted or repaired is bad practice.  Make sure that this does not happen.

· Do not lubricate a machine while it is in motion.  Injury to the operator and damage to the machine may result.

· If metal chips, turnings, or shavings are removed with the hand, they may cause a serious cut.  If the shavings are long, stop the machine tool, and break them with the crooked end of a scratch awl or bent rod, and then brush them off the machine.  Remove cast iron chips, which break into small fragments, with a brush.  Never use waste to wipe away chips when the machine tool is operating.

· Eye protection should be worn during any machining operation, to protect the eyes from flying chips of particles.
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a.
Safety Precautions for Drilling Machines.  The specific safety precautions to be employed while operating a drilling machine are discussed next:

· Do not attempt to make adjustments to the workpiece when the drilling machine is operating.

· Never clean away chips from the workpiece with the hand, or with waste, when the drilling machine is operating.  If waste is used, it may snag on the twist drill and draw the hand into contact with the revolving drill.  Use a brush to remove the chips.

· Do not support the workpiece by hand unless drilling in light wood.  If the revolving drill should snag while drilling, the hand-supported workpiece could wrench out of the operator's grip and cause injury to personnel, or damage to the workpiece, or to the drilling machine.

· As with all machine tools having revolving cutting tools or workpieces, loose clothing is a potential hazard, since it can catch on the revolving tool or workpiece and draw the operator into the moving parts of the machine tool.

· Eye protection (goggles) must be worn when operating drilling machines.

· Jewelry should never be worn around machinery.

b.
Safety Precautions for Grinding Machines.  The specific safety precautions to be employed while operating grinding machines are discussed next:

· Most accidents resulting from grinding machine operation are eye injuries from flying abrasive and workpiece particles.  Eyeshields should be used wherever possible.  Goggles should be worn for all grinding machine operations, whether eyeshields are present or not.

· Grinding machines should be used with exhaust air systems, when possible, to prevent inhalation of harmful dust by the operator.  Wet grinding (using an attachment to flood the workpiece and grinding abrasive wheel with a coolant) will help reduce dust.  However, take care to prevent the coolant from splashing on the floor and causing a hazard.
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· Never use a cracked grinding wheel.  Before using a wheel, tap it lightly with a mallet or suitable object.  A ringing sound indicates the wheel is satisfactory; a dull sound indicates the wheel is cracked and should be discarded.  The ring test is performed on unmounted grinding wheels.

· Never operate grinding abrasive wheels at speeds in excess of those recommended for the particular grinding abrasive wheel or grinding machine.  Excessive speed may cause the grinding wheel to break up; injury could result from flying pieces.

· Be careful to keep the hands away from the revolving grinding abrasive wheel.  Bodily contact with the revolving wheel can cause severe skin abrasions.

· When starting grinders, always stand off to one side until the wheel has come up to full speed.

c.
Safety Precautions for Lathes.  The specific safety precautions to be employed while operating lathes will be discussed next.

· Lathe accidents are commonly caused by loose clothing snagging on the revolving workpiece, the chuck, or the lathe dog; flying chips when turning cast iron or nonferrous metals; and contact of the hand or arm with the lathe dog, chuck, or workpiece. 
· On turret lathes, care must be taken not to catch loose or torn clothing on stock supported in collet chucks and extending beyond the headstock of the lathe.

· If a coolant or cutting oil is used, take care when adjusting splash pans to prevent the liquid from splashing on the floor.  The cutting oil or coolant can make the floor beneath the lathe slippery and cause the operator to lose his balance and suffer injury.

· Do not try to stop the machine with the hands or body.

· Always see that work and cutting tools clear each other and that they are clamped securely, before starting the machine.
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· Always remove centers and cutting tools when not being used.

d.
Safety Precautions for Milling Machines.  Although accidents resulting from milling machine operations are few in number, they are usually severe.

The safety precautions to be employed while operating this machine will be discussed next.

· The greatest hazard of milling machine operation is contact with the revolving milling cutter.  Loose or torn clothing should not be worn when operating the milling machine.  Chips should be removed from the workpiece with a brush, never with waste or with the hand.

· Flying chips are dangerous.  Wear goggles or a face shield to prevent eye or face injuries.

· Do not attempt to tighten arbor nuts using machine power.

· Never adjust the workpiece or workmounting devices when the machine is operating.

· When using a cutting oil, prevent splashing –by use of appropriate splash pans.  Cutting oil on the floor can cause a slippery condition that could result in injury to the operator.

e.
Safety Precautions for Sawing Machines.  The following precautions should be observed while operating this machine:

· Keep the hands away from the saw blade of the hacksawing or bandsawing machine when it is in operation.

· Use a miter guide attachment, work-holding jaw device, or a wooden block, for pushing metal workpieces into the blade of the bandsawing machine wherever possible.  Keep the fingers well clear of the bandsaw blade at all times.

· When removing and installing bandsaw blades, handle the blades carefully.  A large, springy blade can be dangerous if the operator does not exercise caution.
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f.
Safety Precautions for Portable Machines.  Safety precautions to be employed while using portable machines are discussed next:

· Grounding should be provided for all portable electric tools, which should be equipped with 3 conductor flexible cords.  The third conductor is an electrical ground attached to the chassis of the tool.  This must be grounded to a suitable ground source when the plug is connected to the alternating-or direct-current power source.  Failure to connect this ground may result in a severe shock to the operator if the electrical insulation within the electric motor or portable tool housing should become damaged.

· Portable tools that function by revolving a cutting tool at high speeds should be used with caution and kept away from torn or loose clothing.  A firm grip should be maintained when operating the portable tool, to prevent its being wrenched from the hands of the operator.

· Never leave a portable pneumatic hammer with a chisel, or any other tool, in its nozzle.  If accidentally triggered, the hammer could violently eject the tool from its nozzle, causing injury to personnel or damage to equipment.

3.
Welding and Metal Body Shop

a.
Welding.  Great care should be taken in handling any type of equipment, or dangerous substance, to prevent personal injury from fire, explosions, or harmful agents.  The general precautions for workers who weld or cut metals, or otherwise handle dangerous substances will be discussed next.

· Do not permit unauthorized persons to use welding or cutting equipment.

· Do not weld in buildings with wooden floors, unless the floors are protected from hot metal by means of asbestos fabrics, sand, or other fireproof material.  Be sure that hot sparks or hot metal will not fall on the legs and feet of the operator, or on any welding equipment components.

· Remove all flammable material, such as cotton, oil, gasoline, etc.  from the vicinity of welding.
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· Before welding or cutting, warn those in close proximity who are not protected by proper clothing or goggles.

· Remove assembled parts that may become warped or otherwise damaged by the welding process.

· Do not leave hot steel scrap or tools on the floor or around the welding equipment.  These may cause accidents.

· Keep suitable fire extinguishers conveniently located at all times.

· Mark all hot metal after welding operations are completed.

Protective clothing and equipment must be worn during welding operations.  During all welding and cutting processes, operators will use safety goggles to protect the eyes from heat, glare, and flying fragments of hot metal.


(1)
Protective Clothing.  The protective clothing to be worn when performing welding tasks will be discussed next:

· Woolen clothing will be worn rather than cotton, because wool is not easily burned or damaged by weld metal spatter.

· Aprons, or jackets made of asbestos cloth or leather will be worn, to provide protection against spatter of molten metal.  This is especially important when welding in the vertical or overhead position.

· The welder will wear high-top shoes or boots.  Pants will be without cuffs, so that the molten metal will not be caught in them.

· Flameproof gauntlet gloves, preferably of leather, will be worn to protect the hands and arms from molten metal spatter, and hot metal.  Leather gloves must be of sufficient thickness so that they will not shrivel in heat, burn through, or wear out quickly.  Do not allow oil or grease to come in contact with the gloves because this will reduce their flame resistance and cause them to be readily ignited or charred.
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(2)
Protective Equipment.  The protective equipment for the eyes and face will be discussed next.

· To safeguard the eyes and face from harmful light rays and particles of hot metal, goggles, spectacles, or helmets with colored lenses will be worn when welding or cutting by any process.  The color of the lenses, usually blue or brown, is an added protection against the intensity of white light or glare.  Colored lenses make it possible to clearly see the metal and the weld.

· The welder wears a helmet to protect the eyes and all parts of the head.  When not in use, this helmet can be raised out of the way on a hinged strap.  Another type helmet that is found on training sites is a hand-shield type.  This type is held over the face with one hand by means of a handle, they are used by spectators to observe the welding or cutting operation.  These helmets are made of vulcanized fiber, and are dull black in color to minimize light reflection.

b.
Protection against Hazardous Noise.  Continuing exposure to high intensity noise may cause permanent loss of hearing.  In many instances, where hazardous noise is associated with an individual's duties in the shop area, its intensity cannot be reduced to a safe level by any practical method of "sound treatment" of walls, machines, or other modifications of the work environment.  In these instances, however, there are personal protective measures that can be taken to attenuate (reduce) the noise.

Personal protective measures consist of wearing ear plugs, ear muffs, or both.  They will be worn by an individual when exposure to hazardous noise is anticipated.  In exposures to exceptionally high steady noise levels, the wearing of ear plugs and ear muffs together is advisable, when feasible.  Little difficulty is experienced by persons with normal hearing in understanding speech when ear plugs or muffs are worn, separately or in combination, if the voice is raised slightly above the level of ordinary conversation.

c.
Fire Hazards.  During welding and cutting operations sparks and molten spatter are formed and sometimes fly appreciable distances.  For this reason, welding or cutting will not be done near
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flammable materials unless every precaution is taken to prevent ignition.

The following precautions should be observed to prevent fires:

· Whenever possible, flammable materials attached to or near equipment requiring welding, braising, or cutting should be removed.  If removal is not practical, a suitable shield of asbestos or other heat-resistant material will be used to protect the flammable material.  Fire extinguishing equipment for the type of fire that may be encountered must be present.

· Welding or flame-cutting will not be attempted in places where dust or combustible particles are in the air.  Move the work to safe place, or correct the condition by providing proper ventilation.

· Never attempt to weld, flame-cut, solder, or otherwise heat an empty container that once held a flammable substance until all fumes have been removed by proper procedures, such as steam cleaning.

· Never attempt to weld, flame-cut, or solder closed containers until they are sufficiently vented.

· Fuel tanks are often encountered in welding operations.  Never weld a closed fuel tank until it has been cleaned thoroughly by approved cleaning methods.

d.
Ventilation.  The fumes of burning paint, or those generated during brazing, welding, or cutting of brass, lead, zinc, and galvanized or cadmium-plated parts are filled with poisonous particles of lead or zinc oxides.

Because welding operations usually generate harmful gasses, fumes, and dust, adequate ventilation is essential.  Local exhaust systems should be provided to remove such substances.  Where the nature of the work requires further protection, special respiratory equipment should be furnished the operators.

Many unknown toxic hazards can be encountered, particularly in experimental welding of new types
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of materials.  Required ventilation standards and standing operating procedures (SOP) should be cleared through the safety inspector before starting such new operation.

e.
Oxyacetylene Welding.  In addition to the general safety precautions already discussed the following safety precautions must be observed around oxyacetylene equipment:

· Do not experiment with torches, regulators or cylinders in any way.  Do not attempt to use oxygen regulators with acetyl cylinders.

· Always use the proper welding tip, and always operate it at the proper pressure for the particular work involved.  This information should be taken from worksheets or tables supplied with the equipment.

· When not in use, make certain that the torch is not burning and that the valves are tightly closed.  Do not hang the torch with its hose on the regulator or cylinder valves.

· Do not light a torch with a match, from hot metal, or in a confined space.  The explosive mixture of acetylene might cause personal injury or property damage when ignited.  Use friction lighters,' stationary pilot flames, or some other suitable source of ignition.

· When working in confined spaces, provide adequate ventilation for the dissipation of explosive gases that may be generated. 
· Keep a clear space between the cylinder and the work, so that the cylinder valves can be reached easily and quickly.

· Use cylinders in the order received.  Store full and empty cylinders separately and mark them with DA Label 73 when empty.

· Compressed gas cylinders owned by commercial companies should not be painted regulation Army olive drab.

· Never use cylinders for rollers, supports, or any other purpose than that for which they are intended.
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(1)
Acetylene Cylinders.  The following precautions should be observed while working with acetylene cylinders:

· Always refer to acetylene by its full name and not by the word "gas" alone.  Acetylene is very different from city or furnace gas.

· Acetylene cylinders should be handled with care to avoid damage to the valves or the safety fuse plug.  The cylinder should be stored upright in a well-ventilated, well-protected dry place, at a safe distance from highly combustible materials such as oil or paint.  Do not store the cylinder near radiators, furnaces, or in any above-normal temperature area.  The heat may cause the fusible metal in the safety plug to melt, allowing the gas to escape.  Storage areas should be located away from elevators, gangways, or other places where there is danger of their being knocked over, or damaged by falling objects.

· A suitable hand truck, chain, or strap should be used to prevent cylinders from falling or being knocked over while in use.  Cylinders should be kept at a safe distance from welding operations so there will be little possibility of sparks, hot slag, or flames reaching them.  They should be kept away from radiators, piping systems, layout tables, etc., which may be used for grounding electrical circuits.  Nonsparking tools should be used when changing fittings on cylinders of flammable gases.

· Never use acetylene from cylinders without reducing the pressure with a suitable pressure reducing regulator.  Never use acetylene at pressures in excess of 15 pounds per square inch.

· Before attaching the pressure regulators, open each acetylene cylinder valve for an instant to blow dirt out of the nozzles.  Wipe off the connection seat with a clean cloth.  Do not stand in front of valves when opening them.

· Outlet valves which have become clogged with ice should be thawed with warm water.  Do not use hot water or an open flame.

· Be sure the pressure adjusting screw is released before opening the cylinder valve.  Always open the valve slowly to avoid strain on the regulator gage which records the cylinder pressure.

79

SERVICE SECTION - OD 0971 - LESSON 2/TASK 2

Do not open the valves more than one and one-half turns; usually one-half turn is sufficient.  Always use the special T-wrench provided for the cylinder valve.  Leave this wrench on the stem of the valve while the cylinder is in use so that the acetylene can be quickly turned off in an emergency.

· Acetylene is a highly combustible fuel gas and great care should be taken to keep sparks, flames, and heat away from the cylinders.  Never open an acetylene valve near welding or cutting work.

· Never test for an acetylene leak with an open flame.  Test all joints with soapy water.  Should a leak occur around the valve stem of the cylinder, close the valve and tighten the packing nut.  Cylinders leaking around the safety fuse plug should be taken outdoors, away from all fires and sparks, and the valve opened slightly to permit the contents to escape.

· If an acetylene cylinder should catch fire, a burlap bag wetted with a calcium chloride solution is effective in extinguishing the fire.  If this fails, spray a stream of water on the cylinder to keep it cool.

· Never interchange acetylene regulators, hoses, or other apparatus with similar equipment intended for oxygen.

· Always turn the acetylene cylinder so that the valve outlet will point away from the oxygen cylinder.

· When returning empty cylinders, see that the valves are closed to prevent escape of residual acetylene or acetone solvent.  Screw on protecting caps.


(2)
Oxygen Cylinders.  The following safety precautions should be observed while working with oxygen cylinders:

· Always refer to oxygen by its full name and not by the word "air" alone.

· Keep oxygen away from oil, grease, and other flammable materials.  Do not handle oxygen cylinders, valves, regulators, hoses, or other
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apparatus with oily hands.  Do not permit a jet of oxygen to strike greasy clothes, any oily surface, or to enter a fuel oil storage container.

· Do not store oxygen cylinders together with cylinders containing acetylene or other fuel gases.  They should be grouped separately, and if possible, with a fire-resisting wall between the acetylene and oxygen cylinders.

· When oxygen cylinders are in use or being moved, care must be taken to avoid dropping, knocking over, or striking the cylinder with heavy objects.  Do not handle oxygen cylinders roughly.

· All oxygen cylinders with leaking valves or safety fuse plugs should be set aside and marked for the attention of the supplier.  Do not tamper with, or attempt to repair, oxygen cylinder valves.  Do not use a hammer or wrench to open the valves.

· Do not substitute oxygen for compressed air in pneumatic tools.  Do not use it to blow out pipelines, test radiators, purge tanks or containers, to "dust" clothing or work, or to operate spray painting equipment.

· Open the oxygen cylinder valve slowly to prevent damage to the regulator high-pressure gage mechanism.  Be sure that the regulator tension screw is released before opening the valve.  When not in use, the cylinder valves should be closed and the protecting caps screwed on, to prevent damage to the valves.

· When the oxygen cylinder is in use, open the valves to full limit to prevent leakage around the valve stem.

· Always use regulators on oxygen cylinders to reduce the cylinder pressure to low working pressure.  Otherwise, welding will be impossible.

· Never interchange oxygen regulators, hoses, or other apparatus with similar equipment intended for other gases.

· Never mix oil and oxygen.  They will ignite violently if mixed.
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(3)
Oxygen/Acetylene Hose.  The following precautions pertain to the use of oxygen/acetylene hoses:

· Do not allow the hose to come in contact with oil or grease.  They will penetrate and deteriorate the rubber and constitute a hazard with oxygen.

· Always protect the hose from being walked on, or run over.  Avoid tangles and kinks.  Do not leave the hose where it can be tripped over.  This could result in personal injury, damaged connections, or the cylinder being knocked over.  Do not work with the hose over the shoulder, around the legs, or tied at the waist.

· Protect the hose from hot slag, flying sparks, and open flames.

· Never force hose connections that do not fit.  Do not use white lead, oil, grease, or other pipe fitting compounds for connections on the hose, torch, or other equipment.  Never crimp the hose to shut off gases.

· Examine all hoses periodically for leaks by immersing them in water (while under pressure).  Do not use matches to check for leaks in the acetylene hose.  Do not use tape for mending.  Replace the hose if necessary.

· Make sure that the hose is securely attached to torches and regulators before using.

· Do not use new or stored hose lengths without first blowing them out with compressed air to eliminate talc, or accumulated foreign matter, which might otherwise enter and clog the torch parts.
· Do not tape oxygen and acetylene hoses together.

f.
Electric Arc Welding.  The safety precautions that should be observed while working with electric arc welding equipment will be discussed next.


(1)
Electric Circuits.  The alternating current (AC) and direct current (DC) voltages used for arc welding are low, compared to voltages used for lighting circuits and motor driven shop tools.  Normally, they cause neither injury nor shock.
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However, these voltages can cause severe shock, particularly in hot weather, when the welder is sweating.  Consequently, the precautions listed below should always be observed:

· Check the welding equipment to make certain that electrode connections and insulation on holders and cables are in good condition.

· Keep the hands and body insulated from both the work and the metal electrode holder.  Avoid standing on wet floors or coming in contact with grounded surfaces.

· Perform all welding operations within the rated capacity of the welding cables.  Excessive heating will impair the insulation and damage the cable leads.

· Inspect the cables periodically for looseness at the joints, defects due to wear, or other damage.  Defective or loose cables are a fire hazard.  Defective electrode holders should be replaced, and connections to the holder should be tightened.

· Welding generators should be located or shielded so that dust, water, or other foreign matter will not enter the electrical windings or the bearings.


(2)
Arc Welding Machines.  The following precautions should be observed when operating the welding machine:

· When electric generators powered by internal combustion engines are used inside buildings, or in confined areas, the engine exhaust must be conducted to the outside atmosphere.

· Check the welding equipment to make sure that the electrode connections and the insulation on holders and cables are in good condition.  All checking should be done on dead circuits.  All serious trouble should be investigated by a-trained electrician.

· A motor-generator type of arc welding machine must have a power ground on the machine because stray current may cause a severe shock to the operator if contact with the machine and a good ground are made.
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· Do not operate the polarity switch while the machine is operating under welding current load.  Consequent arcing at the switch will damage the contact surfaces, and the flash may burn the person operating the switch.

· Do not operate the rotary switch for current settings while the machine is operating under the welding current load; severe burning of the switch contact surfaces will result.  Operate the rotary switch while the machine is idling.

· Disconnect the welding machine from the power supply when it is left unattended.

· Use well-insulated electrode holders and cables.  Wear dry protective covering on hands and body.

· Partially used electrodes should be removed from the holders when not in use and a safe place should be specified to lay down the holder, where it will not come in contact with personnel or conducting objects.

· The work clamp must be securely attached to the work before the welding operation is started.


(3)
Protective Screens.  When welding is done near other personnel, screens should be used to protect their eyes from the arc, or from reflected glare.

In addition to using portable screens to protect other personnel, screens should be used, when necessary, to prevent drafts of air from interfering with the stability of the arc.

Arc welding operations give off an intense light.  Snap-on light-proof screens should be-used to cover the windows of the welding truck to avoid detection when welding at night.

g.
Metal Body Repair.  A metal body repair man often works on damaged vehicles which may have broken glass and torn metal which could cause serious cuts.  To make repairs, the repairman often applies force to the metal with handtools which have a sharp edge, like a vixen file, or a point,
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like a pick hammer.  In picking up the file, the repairman may receive cuts with the blade if not careful.  If the metal is missed while hammering, the point could easily put out an eye.

The major hazards found in metal body repair and the precautions that must be taken to prevent serious accidents will be discussed next.


(1)
Shop Area.  Whether or not there is a vehicle being worked on, the shop must be kept clean and orderly to avoid accidents.  Oil spots, drop lights, extension cords, and tools strewn about the floor are all safety hazards that are certain to make someone slip, trip, or fall. Vehicles with engines running, plastic repair compounds, some welding operations, and paints used in metal body repair produce toxic vapors.  For this reason, the shop must be well ventilated. Adequate lighting is also necessary.  A safe work area is one that is well lighted, properly ventilated, clean, and orderly.


(2)
Glassworking.  The metal body repairman has certain safety precautions to observe when working with glass.  The biggest hazard is the possibility of getting glass chips in the eyes.  Therefore, the repairman must wear a clear face shield or goggles, especially when cutting or grinding glass.  Many fine glass chips are produced during a cut, so extreme caution should be taken not to rub the hands together or touch any other part of the body.  These chips can get into the pores of the skin and cause an infection.  Another good practice is to brush the worktable clean after each use.  When separating the excess glass from the pattern, methanol or alcohol may be applied to the crack to soften and break through the plastic.  These chemicals should be kept away from any open flames.  Never use your hands to remove waste glass that is less than 1 inch wide; always use glass pliers.  During grinding operations, always maintain a firm hold on the glass.  Rubber gloves may be used for this operation.


(3)
Radiator Repairs.  When repairing radiators the following safety precautions should be observed:

· When testing a radiator for leaks, do not exceed 3 pounds per square inch above the normal
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operating pressure, as it may cause damage and possible injury.

· When disassembling or reassembling a radiator, be sure to wear a face shield when using heat, as the hot solder may splash onto the face.

· When working with others on a radiator, be careful not to burn then with the torch.

· Remember that most injuries are caused by carelessness.  With a little effort, they can be prevented.

h.
Canvas Repair.  The safety precautions that should be observed while repairing canvas items are general in nature and require nothing more than a common sense approach.  Therefore, specific precautions will not be discussed.
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PRACTICAL EXERCISE 2

On a plain sheet of paper, write down the answers to the following questions.  When you have answered them, turn the page and check your answers.

1.
What type of lathe is used for the high-speed production of duplicate parts?

2.
What machine tool in the service section is used to cut gears?

3.
Portable machine tools are designed for what purpose?

4.
What are safety plugs in acetylene cylinders designed to do?

5.
For what are the cutting punches in the canvas repair kit used?

6.
A cracked wheel should not be used on a grinding machine.  How can the operator determine if the wheel is cracked?

7.
Acetylene from a cylinder should never be upset at pressures above how many pounds per square inch (psi) ?

8.
The oxygen cylinder should be opened slowly to prevent damage to what component?

9.
How should oxygen and acetylene hoses be examined for leaks?

10.
What is considered a safe work area?
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LESSON 2.  PRACTICAL EXERCISE - ANSWERS

1.
The turret lathe.

2.
The milling machine.

3.
Portable machine tools are designed to be used in place of handtools to facilitate metal-working operations outside the shop.

4.
In case the cylinders are overheated, these plugs melt, permitting the acetylene to escape through the small openings before dangerous pressure can build up.

5.
To cut the holes for inserting grommets in canvas.

6.
By tapping it lightly with a mallet or suitable object.  A ringing sound indicates the wheel is satisfactory.

7.
15 psi.

8.
The regulator high-pressure gage.

9.
By immersing them under water while under pressure.

10.
A safe work area is one that is well lighted, properly ventilated, clean, and orderly.

88

SERVICE SECTION - OD 0971 - REFERENCES

REFERENCES

The following documents were used as resource materials in developing this subcourse:

AR 611-201

FM 9-24

FM 43-2

TM 9-237

TM 10-3530-203-10

89
