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PREFACE

The information in this profile was prepared in accordance with the

provisions of NIOSH Contract #210-78-0130-0000 and is only one of

twenty-seven Industry Profiles prepared under the contract. The reader

should understand that this study is not intended to be an in-depth

analysis, but rather, a limited overview of the industry. Each

individual profile was prepared by a Profile Manager utilizing approxi­

mately 45 hours of professional time. Each profile is a reflection of

the available literature, and other information obtained from industry,

government, and labor contacts. Information Profiles are primarily

intended for use in determining future study needs, priorities and

directions. From this preliminary study may come various in-depth studies

such as criteria documents, technology assessments, epidemiological studies,

etc.

Radian gratefully acknowledges the guidance and direction of Mr. Ted Pettit,

Project Officer, and Ms. Pat Gussey, Assistant Project Officer. Radian

also thanks the many industry labor and government officials who provided

information and assistance on short notice.
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EXECUTIVE SUMMARY

The powered hand tools profile has developed information on hand held and

supported tools utilized to mechanically accomplish work. Not included

are hand held implements utilized in the transport of materials, such as

spray painting and sandblasting. Equipment, hand operated and controlled,

but not hand supported, was not incl uded, but has simil ar hazards. Such

equipment includes powered lawn mowers, wet floor scrubbers, wheeled

concrete saws, and hand controlled walking rollers. These type items may

or may not be included in other studies or statistical information.

Powered hand tools are utilized throughout the industrial sector. Exten­

sive use is identified in assembly operations, metal fabrication, service

organization and in the construction industry.

Hazards identified include contact with point of operation, parts and

particles propelled, personnel falls, falling tools, kickbacks or reactive

movements, electrical shock or electrocution, hose whipping, atmospheric

contamination, excessive or continuous noise, and vibration.

The identified hazards are typically eliminated or mitigated by equipment

design, operating techniques and available personnel protective equipment.
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These are generally required by existing codes and/or standards. Judicious

compliance with the existing codes, standards and recommendations will provide

a high level of protection. One exception appears to be the problem of

penetrating an energized electrical circuit. Presently there is no equip­

ment available to prevent this limited hazard. Protection is afforded by

adequate knowledge and partially by grounding of electrically powered

equipment. Equipment powered by other sources is unprotected. A second

exception appears to be back strains, associated principally with heavy

pneumatic equipment.

Reported injuries associated wi th hand tools appear to have relatively

high frequency, but typically fairly low severity. The statistical informa­

tion available usually combines powered hand tools with all hand tools making

accurate evaluations difficult. Future Supplemental Data Systems information

(State statistics from industrial compensation reports) may provide a signi­

ficant pool of data useful to the description of relative hazards associated

with hand tools.

The Consumer Product Safety Commission is developing statistical information

via the National Electronic Injury Surveillance System. Input for industrial

injuries is minimal however this system could provide significant information.

No trends in use were identified in the literature search, however it is felt

that expanded mechanization of some tasks is in process. For example, wagon

drills, drill jumbos, mobile pavement breakers and impact type compactors

are becoming common today. Other tasks may be experiencing similar trends.
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There are both generalized and specific standard requirements for most

powered hand tool operations. With supplementary information, and adequate

equipment specifications, the powered hand tools hazards can be mitigated,

but only with adequate commitments for employee education and rule enforce­

ment (internally and/or externally).
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POWERED HAND TOOLS

A. Standard Industrial Classification Included

This profile is intended to include information from all Standard

Industrial Classifications. Information has been developed principally

addressing Division D, Manufacturing, with the principal Powered Hand Tool

utilization by industries included in SIC~37, Transportation Equipment.

Manufacturing; SIC-33 Primary Metals Industries; SIC-34 Fabricated Metal

Products; SIC-35 Machinery, except Electrical; SIC-36 Electrical and

Electrical Machine Equipment and Supplies~ It should be noted that the

maintenance departments of all SIC classifi cations may have some exposure

to hazards of pO\lJered hand tools use. The Service Division, I, particularly

SIC-73 Miscellaneous and Business Services; SIC~75 Automotive Repair Service

and Garages; SIC~76 Miscellaneous Repair Services - all have extensive

utilization of portable powered hand tool s. Standard Industrial Classification

Division B, Construction, is also an extensive user of powered portable

hand tool s.
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B. Process Descriptions

The Accident Prevention Manual for Industrial Operations groups portable

powered tools according to the power source. Electricity, compressed air

and gasoline are the normal power sources for saws, drills and grinders.

Hydraulically powered tools are primarily used for compression and exten­

sion work. Explosive (powder actuated) tools are used for penetration,

cutting and compression tasks. Portable power topls present similar

hazards as stationary machines of the same nature with the additional

risks associated with their mobility or handling.(l)

The ILO Encyclopedia of Occupational Health and Safety indicates that

pneumatic tODls are a safer source of power, but they are not economically

competitive with electricity.(4)

The Air-Powered Hand Tools Safety Data Sheet identifies types of tools and

includes: (1) abrasive tools, e.g., grinders, sanders, buffers; (2) twisting,

rotating and reciprocating tools, e.g., drills, screw drivers, wrenches,

portable air motors, chain, circular and jig saws; and (3) percussion tools,

e.g., chipping, scaling, riveting hammers, jack hammers, rock drills, and

tampers. (3)

Explosive tools are used for stud mounting or mounting of brackets fixtures

on various types of walls and surfaces associated with the construction

industry. Penetrating work, using explosive actuated tools, would include

piercers for furnace tapping, cable-cutting operations, splicing and attaching
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terminal fittings to cable, removing rivets, tightening rivets, joining

pipe and driving threaded fasteners into walls or surfaces.(2)
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C. Potential Hazards

Typical injuries caused by portable power tools are burns, cuts and strains.

Sources of injuries include electrical shock, particles in the eye, falls,

fire, explosion of gases and falling tools.(l) Accidents, according to

the ILO Encyclopedia of Occupational Health a~d Safety, resulting from power

hand tool s, range from sl i ght to moderately serious acci dents and are "almost

ahlays caused by careless use" •. They list the major hazards as tool ejection,

tripping and inadvertent starting. The same source identified hazards for

powder actuated tool s (bol t guns and hammer-assist type): (1) careless

handling of tools, (2) projectiles traveling into unsuitable target materials,

(3) ricochets from a surface, from interior target materials, (4) projection

of debris, from target material or old parts, e.g., cartridge cases, (5)

unauthorized persons in firing zone, (6) pre and post firing, loading and unload­

ing of misfires.(4)

The National Safety Council, Electric Hand Saws, Circular Blade Type, identifies

common injury causes as contact with the blade, electrical shock (40%

contact wi th energi zed parts, 60% burns by short circui ting), and tri ppi ng

on the cord, losing balance while in use, dropping of the tool, injuring

the operator or others and kickbacks .l5)

Hazards referenced in Air Powered Hand Tools include those associated with

the air hose, tripping and/or the operator being influenced by hose movement

caused by other activity in the area, separation of the hose, whipping and

thrashing of a hose and air blasts resulting in particle projection.
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Also included are hazards of excessive pressure causing failures, resulting

from exceeding the design pressure of the line, system, hose or tools.

Additional hazards are electrical shock, resulting from the tool penetration

of electrical conduit or e-lectrical lines that are not visible, the potential

for creating sparks in explosive-type atmosphere. Identified also for

self-rotating hammer drills, jack hammers, or sinker drills are falls due

to steel breakage and falling equipment resulting in injuries to legs, feet

and back strain. Pneumatic tampers, particularly the single butt type,

which is typically designed without handles, has the hazard of arm and back

strains as well as impacting the feet or legs.(3)

An additional problem is identified as inadequately secured, fixed, portable

tools, such as hand tools mounted in a vice. Because of the vibration and

continual operating pressures, there is a potential for the tool to fall, .

striking the feet or legs of the operator. Raynauds Syndrome is associated

with long term use of vibrating equipment. The use of antifreeze or excessive

lubrication in air systems can create atmospheric contamination, which may

be a health hazard.(3, 7)

Portable grinders principally address the hazards of abrasive wheel disinte­

gration resulting from excessive revolutions per minute or impacts while in

motion. Also identified as hazards are improper mounting or application of

abrasive wheels and the common hazard of tripping on cords or hoses.(6)

The following injury sources are a composite of the literature reviewed (1-10)

and while these injury sources are not necessarily comprehensive, they do
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give an indication of the interrelationship of the different power

tool operations. Table 1 is compiled to show the typical power source

for different operations or functions and the injury sources identified

by individual operation/function and/or by the typic~l power supply.

Injury Sources

(1) Contact with point of operation

(2) Electrical shock associated with the principal power source

(3) Electrical shock associated with the work being performed other than

the power source

(4) Falls, resulting from the power supply conveyor hose, or electrical

cord, or other conveyance

(5) Falls associated with tool breakage

(6) Falling tools involving self or others

(7) Kickbacks or striking-type injuries

(8) Tool ejection/disengagement/disintegration

(9) Explosion or ignition

(10) Power conductor failures, hose, electrical cable

(11) Physical hazards, vibration, noise (industrial hygiene)

02) Parti cl es projected

(13) Atmospheric contaminations (industrial hygiene)

(14) Lubrication excesses lsafety and/or industrial hygienel

(15) Clothing/hai~ involvement

(16) Improper tool operations (over/under speed, excessive po~[ert

(17) Power supply hazards (explosives.,.. gasol inel

9



TABLE 1

POWERED HAND TOOL{1-10)

TYPICAL POWER SUPPLY/INJURY SOURCE

E1ectric(5) Pneumatic(~-7) Powder(2) Hydrau1 i cO) Gaso1 ine(l) Injury Sources

Abrasive

Grinder x x 7~8 ~ 11 ~ 12 ~ 13 ~ 15

Sander x x 7~8~11~15

Buffer x x 7~11.~15

Rotating/Reprocating/Twisting

Dri.11 sjaugers x x x x 3~5~7~12,15

Screl,'1dri ver x x 7 ~ 15

\<lrenchs x x 7~15

Motor Drives x x 5,7,15

SaltlS
Circular x x 7,8,15,16

Jig/Saber x x 3~ 12

Band x 8,12,15

Chain x x x x 5,7,8,10,12,15,lE

Percussion

Chipping/Sealing x x 5,8,10,12

Reviting/Busting x x· x 8,10,11,12

Jackhammers et al x x 3,5,8,10,12

Rock Drills x x x 5,8,10,12,15

Tampers/Compactors x x 7,10,12

Penetrating/Driving x x x 3,8,12

Cutting/Shering x x x x x 3,8,12

Splicing/Terminal x x 8,12
fittings/Cable

~njury Sources 1,2,4,6, 1,4,6,10, 1,6,9,1~, 1,4,6,9, 1,6,9,
10,11 11,13,14 16,17 10 11,13,14,

17
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D. Existing Hazard Controls

All sources that were reviewed indicated that portable hand powered tools

are relatively safe to use if the total system, chore, or work to be

accomplished is well understood, and the tool is properly designed to

accommodate the task. Operators must be properly educated regarding the

tool, the job to be performed and must be trained in hazard recognition.

Utilizing the same injury sources identified in Part C the following

summarizes rnanyof the techniques and equipment found in the literature

for mitigating or reducing the hazard.(l-lO)

(1) Contact with Point of Operation

Donut-type and other handles or hand grips to prevent the hand from

sliding off the tool are proposed. Various guards and/or enclosures to

prevent contact with the point of operation and trigger guards to prevent

inadvertent starting of the tool or operation are recommended. Personal

protective equipment in the form of gloves or safety-toed shoes, shin

guards, metatarsal guards are suggested for different tool s· and operations.

(2) Electrical Shock Associated with the Principal Power Source

Machi ne frame grounding is a requi rement ina11 cases except where

double insulation is used. Ground fault circuit interrupters are required
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under certain circumstances. Double-insulated electrical tools and low

voltage electrical tools are all means of reducing the recognized

hazards. Insulating platforms, rubber mats, and rubber gloves provide

an additional factor of safety when tools are used in wet locations.

The Department of Labor General Industry and Construction Standards

recogni ze II ••• an assured equipment groundi ng conductor program... II

as an alternative to ground fault circuit interrupters, as required by

the Na ti ona1 El ectri ca1 Code.

(3) Electrical Shock Associated with the Work Being Performed

No usable scheme was identified that would prevent drilling tools,

penetrating tools or cutting tools, from penetrating concealed

electrical conductors. See Paragraph M, Other Data.

(4) Falls Resulting from the Power Supply Conveyor Hose or Electrical

Cords or Other Conveyance

Several of the referenced manuals, booklets, or articles identified the

need to keep the conveyor, or the conductor off the floor and out of the

way, so that it is not a hazard to other people and to prevent movement,

or snagging by other equipment. Utilizing cable or hose retractors, self­

coil hoses, cable and hose reels, utilizing only the required length of

conductor to accomplish the work task and using floor channels or protective

cleats were recommended.
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(5) Falls Associated with Tool Breakage

These types of injuries are typically associated with large percussion

tools that require extensive physical or manual control. Tool breakage

results in the operator falling. The literature suggests that proper

tool selection and maintenance, including sharpness, bevel, angle arid

hardness for the particular job be critically observed. Operator

training and supplementary equipment supports, suspension or jacklegs,

etc. are also means of reducing the hazards.

(6) Falling Tools Involving Self or Others

Tools not in operation or use should be secured, protected or supported

in position. For overhead work it is suggested that equipment may be

retained by lanyards or other tethering techniques. The supply cord or

hose must be protected from movement or di splacement resul ting from

nonrelated equipment or operations.

(7) Kickbacks or Striking Type Injuries

These hazards result from tool or material reacting to applied force

instead of accomplishing the desired work, e.g., chainsaw blade kickback,

the drill rotating when the bit binds, etc. Chainsaws are in the process

of evolution, including anti-kickback design or devices. Cutter bar

noise angle modifications, noise guards, suspension mounted brake devices
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and modified Ghain design are improvements offered by various manufacturers

of new equipment. Older devices include noseguards and cutter bar motion

actuated chain brakes. Clamping of small pieces to prevent material

rotation, proper selection of tools, proper operating techniques and

non-locking power control switches or devices are identified as accident

preventive requirements.

(8) Tool Ejections/Disengagement/Disintegration

Tool retainers, clips, springs or latches for pneumatic tools are required

in most cases. Proper mounting of tools is required in all cases, and

controlled testing before use is recommended. Abrasive stones and saw

blades must have point of operation guards, designed to deflect projectiles

from the operator, under most circumstances. Dead man or constant pressure

controls and adherence to the abrasive wheels selection storage, mounting,

testing and use requirements are requisites to prevent disintegration.

(9) Explosion or Ignition

Proper work permits, programs requiring atmospheric testing and appropriate

tool selection are the principal means of reducing the hazard of explosions.

Gasoline operated equipment that require refueling requires proper ventila­

tion and bonding. Electrical equipment must be designed for and maintained

in condition for use in hazardous atmospheres. Pneumatic tools can be

made of non-sparking mate~ial in some cases.
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(10) rower Conductor failures (e.g., Hose and Electrical Cable)

Maintenance of the electrical cords including a regular program of

inspection and testing is recommended. For air systems, retainers

on connections, chain connections, shut-off valves on hose lines,

installation of excess flow valves, and primarily, proper air line,

electric line engineering and maintenance of the total system are

recommended.

(11) Physical Hazards, Vibration, Noise

Gloves, insulating pads, other vibration isolation devices are recommended.

When standard noise levels are being exceeded, isolation of people from

exposure and muffling the air discharge is recommended.

(12) Particles Projected

Isolation of people in the operating area, proper positioning of people

and necessary personal protective equipment should be utilized to reduce

the hazard.

(13) Atmospheric Contamination

Oil mists must be regulated by ventilation, control of the amount of

oil being applied and by maintaining automatic oilers. Carbon monoxide

can be controlled with proper ventilation systems. Silica generation

can be regulated by confinement, water sprays 'and ventilation. As a last

resort personal protective equipment may be required.
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(14) Lubrication Excesses

Properly engineered pneumatic lubrication system will reduce excessive

oiling and the slip hazard resulting from excess lubrication as well

as reducing the potential of dermatitis on the hands and legs. Further

protection can be provided with aprons, gloves, or other personal

protective equipment or techniques. Properly designed and maintained

lubrication system are the best approach.

(5) Clothing - Hair Involvement

This is a hazard associated with all rotating equipment. Typical

hazard controls are: Sl1ort@ning the hair, bobbing the hair, wearing

hair nets or otherwise confining it. Similar hazards are presented by

loose and ragged clothing which should be prohibited.

(16) Improper Operation

Over and under speed, excessive power, improper maintenance of tools,

equipment and utilizing improper power supplies must be controlled.

Explosive powered equipment use dictates proper education and training

regarding the selection of the appropriate standardized powder charge

and tool usage.

16



(17) Power Supply Hazards - (Explosives - Gasoline)

Proper storage~ handling and transfer techniques and/or regulations are

available to eliminate hazards under normal circumstances. Techniques

and procedures to prevent creating abnormal conditions must be adopted.

Education and hazard awareness programs should be utilized to reduce

creating abnormal conditions. Standards 'are available for storage and

supply of normal explosive charges.
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E. Accident and Illness Statistics

A search of the information available indicates that several states,

under the Supplemental Data System of the Department of labor are develop­

ing information from their industrial compensation records. States will

use Standard Industry Classifications and the American National Standards

Institute (ANSI) classifications. In addition, information may be tabulated·

using standard job classifications. The individual states input will not

be comparable state to state, in as much as each state has individual

requirements for reporting industrial accidents for compensation. We

have been advised by the Department of labor that tile information from

the participating states will be made available in the near future through

NTIS in both microfiche and computer tape form. This has been an ongoing

development program. Currently there are 27 states now participating, 26

will develop 1976 data; 1977 data, 30 states; 1978 data, 34 states; 1979,

36 states. In the 1976 reports it is estimated there will be 1,000,000

cases and the 1979 data is anticipated to include 2,000,000 cases. The

information as provided by the states, will be made available with no

changes by the Department of labor. The information for 1976 has been

provided to NTIS and it is a matter of their releasing the information

after getting it cataloged and reproduced. (12) Appendi x C shows the

original NTIS information received. Inasmuch as this information was not

available for this particular study, information was obtained from one or

~IO states which did have sufficient detail to make some determinations

as to types of accidents resulting from powered hand tools and industry

segments where these accidents were occurring.
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California information (8) - Hand tools ranked second in the construction

segment with 16% of the injuries. Ha1fof the tool-related mishaps were

associated with "s truck-by ll accidents; a quarter resulted from strain or

over exertion using a tool. Among the tools most often associated with injuries

were hammers, salliS, drills, wrenches and pneumatic tools. In the manufacturing

segment, hand tocrl s such as kr:li ves, wrenches, hammers and saws were

associated with 9% of the total injuries.

In the trade -cl assiftcation,hand tool s accounted for ~% of the injured.

Nost were "s truck-by" accidents and almost half were caused by one hand tool,

knives. Hand tools for the year 19]5 were associated with 22,418 disabling

injuries, 13 fatalities and crf 22,405 non-fatal reports. In reducing this

down to the powered hand tools, covered by this profile, the report total

is 4,488 injuries, 5 fatalities and 4,483 non-fatal reports.

Table 2 Summary Information
California Work Injuries and Illnesses(81

Total Fatal Non-Fatal

Total Injury & III ness 259,652 662 .258,990

Hand tools 22,418 13 22,405

Profi 1e Tool s* 4,488 5 4,483

Total Hand Tools %of total reports 8.6 2.0 8.7

Profi 1e Tool s* %of total reports 1.7 0.8 1.7

Profile Tools* %of total tools 20.0 38.5 20.0

*Powered Hand Tools
. 19



Power saws accounted for two fatalities; sander, buffer; nozzle or hose

accounted for one; and a pm'ler drill, N. E. C., onefata1i ty. For hand

tools reported by the accident type, "struck-by" or "striking-against"

was the largest figure; "strain and over-exertion" is the next largest;

and "foreign substance in the eye" is the third largest group for dis­

abling injuries and illness. "Cuts, lacerations, punctures and abrasions"

were the largest reported injury type; "strains, sprains, dislocations,

hernias ll was the second most reported. The third largest number of reports

was "bruises, contusions". Both the reported accident type and the injury

type are totals for all hand tools and do not present detail to isolate

powered hand tools information.

Hand tool-sacci dents and injuries in the manufacturing segment of the

'industry totaled 6,652, of which 9 were explosive-actuated hand tools,

292 were nozzles/hoses, 156 pneumatic tools and 293 power saws.. In the

construction area, eight explosive-actuated hand tool incidents were

reported; 77 hoses/nozzle injuries; 241 pneumatic tools; and 347 power

saw injuries. The balance of the 22,418 disabling occupational injuries

were distrubuted between the seven other industry divisions. However,

the majority of the reports were not related to powered hand tools.

(See also Appendix A)~(8)

Information developed from Utah State Industrial Commission under the

Supplemental Data Systems reporting system, indicated that in 1976 power

hand tools accounted for 418 cases. As would be expected, the leader by

far was "craftsman and kindred workers", with over hal f of all such cases.
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A distant second was laborers with 23%. The IIpower hand tools ll percentage

for "craftsmen, etc." was fully 76% higher than the overall case rate. The

same report indicates that power hand tools ranked No. 10 as the source of

injury, but only accounted for 2.9% of the injuries.(9)

In an attempt to develop useful information, the U.S. Consumer Products

Safety Commission, Bureau of Epidemiology, was contacted and information

was obtained.

Tab~e 3 summarizes information extracted from the National Ele<;:tronic

Injury Surveillance System (NEISS) Estimate Ranks Table for 1977 and

1973. This information includes equipment that may be included in the

po-rtable powered hand tools profiles.(3)

Extracts of the 1977 and 1973 NEISS Reports are included in Appendix B1

and B2.
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F. Exposure Levels

Industrial hygiene surveys nave been conducted regarding the exposure

levels of silica and noise for tools and equipment being surveyed by this

profi 1e.
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G. Related Studies

See Appendix Bl, B2 for information developed by the, Consumer Product

Safety Commission.

A I'Machine Gua rding - Assessment of Need ll
. study incl udes an eval uation

of existing standards (ANSI) in relation to safety of operating

employees. In general most standards do not adequately address personnel

s'afety, with principle emphasis on other aspects, including production

and products.(ll}
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. H. Industry Trends

(1) The Bursting or Breaking of Abrasive Wheels

liThe analysis of Table 7 suggests that portable grinding machines are the

potentially most dangerous with 85 per cent of the incidents causing injury. II

IIFurthermore the injuries fended to be more severe than at fixed machines,

and it is significant that both of the serious injuries reported were caused

by the bursting of wheels mounted on portable grinding machines. II (17)

liThe future promises the wider use of abrasive wheels running at higher

peripheral speeds. Wheels running at 100 metres per second are already in

. use and even hi gher speeds are contemplated. This may resul t in a reduction

of the ratio of bursting speed to operating speed and a consequent reduction

in the margin of safety. To insure that the accident trend continues on

a downward path it is important that all those concerned with the storage,

handling, mounting and guarding of abrasive wheels maintain a vigilant

atti tude. II (17)
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I. Existing Standards

(1) U.S. Department of Labor - Occupational Safety and Health Administration(16)

(a) 29 CFR 1910 General Industry Standards

a Subpart 0 - Machinery and Machine Guarding

.212 - General Requirements for all Machines

(a) Machine Guarding.

(1) . Types of Guarding

Oneorrrore metliods of machine guarding shall be provided

to protect the operator and other employees in the machine

area from hazards such as those created by point of

operation, ingoing nip points, rotating parts, flying

chips and sparks. Examples of guarding methods are ­

barrier guards, two-hand tripping devices, electronic

safety devices, etc.

(2) General requirements for machine guards

(3) Point of operation guarding

(iv) The following are some of the machine which usually

requi re point of operation guarding

(h) Portable power tools

a Subpart P - Hand and Portable Powered Tool and Other Handheld

Equipment

.241 - Definitions
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.242 - Hand and Portable Powered Tools and Equipment, General

(a) General Requi rements

.,243 - Guarding of Portable Powered Tools

(a) Portable powered tools

(1) Portable circular saws

(2) Switches and controls

(3) Portable belt sanding machines

(4) Cracked saws

(5) Grounding

(b) Pneumatic Powered Tools and Hoses

(1) Tool retainer

(2) Air hose

(c) Portable abrasive wheels

(l} Genera1 requi rements

(2) Cup wheels

(3) Vertical portable grinders

(4) Other portable gri"nders

(5) Mounting and inspection of abrasive wheels

(6) Excl uded machinery

(d) Explosive actuated fastening tools

(1) General requirements

(2) Inspection maintenance and tool handling

(3} Requi rements for loads and fasteners

(A) Operating requirements
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o Subpart S - Electrical

.309 (a) (b) Electrical Utilization Requirements

.309 (c) Ground Fault Protection (An exception to NEC which

allows " an. assured equipment grounding conductor

program ")

(b) 29 CFR 1926 - Construction Standards(16)

o Subpart I - Tools Hand and Powered

.300 - General Requirements

(a) Condition of tools

(b) Guarding

(c) Personal Protective Equipment

(d) Switches

.301 - Handtools

.302 - Power - operated handtools

(a) Electric power - operated tools

(b) Pneumatic power tools

(c) Fuel powered tools

(d) Hydraulic power tools

(e) Powered actuated tools

.303 - Abrasive wheels and tools

(a) Power

(b) Guarding

(c) Use of abrasive wheels

(d) Other requirements

.304 - Woodworking Tools

(d) Guarding

(e) Personal protective equipment
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Cf1 Other requirements

(Reference to and compliance with ANSI 01.1-1961 Safety

Code fbr Woodworking Machinery)

o Subpart K - Electrical

.400 - ,Gen€ ra1 Requi rements

Ca) Requires compliance with ANSI Cl-1971 National Electrical

Code

Ch} Ground Faul t Protection

(Excepts Ground Faul t Circui t Interruptors where lI an assured

equipment grounding conductor program ll is implemented.)

o Subpart R - Steel Erection

.752 - 801 ting, Riveting, Fitting-up, and Plumbing-up

(a) General Requirements

(2) Pneumatic hand tools

(31 Hose sections

o Subpart V - Power Transmission and Distribution

.951 - Tools and Protective Equipment

(f) Hand tools

(e) Liveline barehand work

(8) ••• use only tools intended for live line bare hands work
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(2) The following are examples of the scope of regulation imposed by states

or other Federal Agencies.,

(a) Department of Army, Corps of Engineers

General Safety Requirements(J4} - Index lis~ing of profile tools

Tools

Double insulated .

Explosive actuated tools

General

Grinding

'Grounding

Hand

Hot line

Nail and stapling

Non-sparking

Pneumatic

Power

Pm'fer saws

Woodworking machinery

(b) California General Industrial Safety Order(151

Article 20 - Portable Powered and Hand Tools

3555 - Definition

3556 - Hand tools

3557 - Switches and Controls for portable tools

3558 - Portabl e power driven ci rcul ar saws (Cl ass Al

3559 - Pneumatic and power actuated tools

3560 - Portable Grinders
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3561 - Portable Grinders

3562 - Jacks

3563 - Power lawn mowers

Article 28 - Miscellaneous Construction Equipment

1699 - Hand tools

1695 - Pneumatic tools

1697 - Weed burner pressure hoses

1704 - Pneumatic driver nails and staplers

1705 - Airless spray guns

1707 - Power operated hand tools

1708 - Jacks-lever and ratchet, screw and hydraulic

'ec} The followtngNIOSH control numbers tdentify publications where

states standards are referenced in the abstract or title:

Control NIOSH 000 72328

000 72340

(3) Consensus standards, referenced by U.S. Department of Labor - Occupational

Safety and Health standards

AlTerican National Standards Institute (ANSI}

o 29 CFR 1910.241 Cal ANSI A10.3 (1970) Safety Requirements

.243 Cd) For Explosive Actuated Fastenin!) Tools

.241 (b) ANSI 87.1 (1970) Safety Code for the Use,
and

.243 (c} Care, and Protection of Abrasive Hheels

.308 ANSI C-2 1971 National Electrical Code
and

.309
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a 29 CFR 1926.300 ANSI 815.1 - 1953 (R1958) Safety Code for

Mechanical Power Transmission Apparatus

.302 ANSI A10.3 (1970) Safety Requirements for

Explosion Actuated Fastening Tools

.303 ANSI B7.1 - 1970 Safety Code for the Use, Care

and P·rotection of Abrasive ~lheel s

.304 ANSI'Ol.1-1961 Safety Code for Woodworking Machinery

.400 ANSI C2 1971 National Electrical Code

(4) Consensus Standards, non-referenced with potential value

ANSI Z 223.1 lNFPA54-1974) Fuel gas

ANSI B 11.9-1975 Construction, care, and use of grinding machines

ANSI B 154.1-1974 Construction, care and use of rivet setting equipment

ANSI B 173.1 1975 Nail Hammers

ANSI C 33.49 ANSI/UL45 May 1973 Portable Electric Tools

l5} Foreign Standards

The following NIOSH control numbers identify publications where foreign

standards or regulations are referenced in their abstracts or titles:

Control NIOSH 000 15354

000 13692

000 13389

000 16094

000 19832

000 37878

000 38252
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000 54285

000 68573

000 70224
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J. Names of Industry Associations and Other Interested Parties

American National Standards Institute

1430 Broadway

New York, New York 10018

National Safety Council

425 North Michigan Avenue

Chicago, Illinois .60611

Power Actuated Tool Manufacturers Institute

331 Madison Avenue

NevI York, Ne\'l York 10m 7

Underwriters' Laboratory Inc.

207 East Ohio Street

Chicago, Illinois 60611

Hand Tools Institute

3331 Madison Avenue

New York, New York 10017

United Saw Service Association

1900 Arch Street

Philadelphia, PA 19103
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Chain Saw Manufacturers A~sociation

Suite 403

1015 Eighteenth St., N.W.

Washington, D.C. 20036

National Association of Saw Shops

Industrial Saw and Knife Company

Box 6356

Richmond, Virginia 23230

Amalgamated Meat Cutters and Butcher Workmen of North America

2800 North Sheridan Rd.

Chicago, Illinois 20657

Communication Workers of America

1925 K Street, N.W.

Washington, D.C. 20006 (Affiliate AFL-CIO)

Industrial Unit Marine and Shipbuilding Workers of America

1126 16th Street, N.W.

Washington, D.C. 20036

International Association of Bridge, Structural

and Ornamental Iron Workers

1750 New York Avenue, N.W.

Washington, D.C. 20006
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(Affiliate AFL-CIO)

International Association of Machinists and Aerospace Workers

1300 Connecticut Avenue, N.W.

Washington, D.C. 20036

International Brotherhood of Boilermakers, Iron'Shipbuilders,

Blacksmiths, Forgers, and Helpers

Eighth Avenue at State

Kansas City, Kansas 66101 (AFL-CIO Affiliate)

laborers International Union of North America

905 16th Street, N.W.

Washington, D.C. 20006

Oil, Chemical and Atomic Workers International Union

Box 2812

Denver, Colorado 80201 (Affiliate AFL-CIO)

Sheet Metal Workers International Association

1750 New York Avenue, N.W.

Washington, D.C. 20006 (AFL-CIO)

United Automobile, Aeresj3ace and .Agricultural Implement Workers Intl. Union

8000 East Jefferson Avenue

Detroit, Michigan 48214

United Brotherhood of Carpenters and Joiners of America

101 Constitution Avenue, N.W.

Washington, D.C. 20001 (Affiliate AFL-CIO)
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K. Names and Addresses of Companies

(1) Large Companies

H.K. Porter Inc.

74 Bowling Street

Summerville, Massachusetts 02143

Black and Decker

701 E. Joppa Road, Dept. 3865

Townsend, Maryland 21204

Dayton Electric Manufacturing Co.

5959 West Howard Street, Dept. TR

Chicago, Illinois 60648

Skill Corporation

4801 West Patterson Avenue

Chicago, Illinois 60646

Milwaukee Electric Tool Corp.

13167 West Brisbane Road

Brookfield, Wisconsin 53005

Thor Power Tool Co., Stewart Warner Corporation

175 North State Street

Aurora, Illinois 60507

McCulloch Corporation

5400 Alla Road

P.O. Box 92180

Los Angeles, California 90009
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Rockwell International Power Tool Division

662 North Lexington Avenue

Pittsburgh, Pennsylvania 15208

Homerite, Division of Textron Inc.

14401 Carrowinds Blvd.

Charlotte, N.C. 28217

Gardner-Denver Co.

333 Fulton Street

Grand Haven, Michigan 49417

(2) Small Companies

Mine Safety Appliance Co.

408 Penn Center Blvd.

Pittsburgh, Pennsylvania 15235

Simons Inc.

248 Worchester Street

Southbridge, Massachusetts 01550

Rev-E-Air Tool Company

1536 Granville Avenue, S.W .

.Grand Rapi ds, Mi chi gan 49509
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Sioux Tools Inc.

2901 Floyd Bl vd.

Sioux City, Iowa 51102

Omark Industries, Inc., Construction Fasterii.ng Operations

9701 S.E. McLaughlin Blvd.

Portland, Oregon 97222

Fixrammer Corporation

1401 Metals Drive

Charlotte, N.C. 28213
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L. Summary Analysis of Data

Powered hand tools~ hand held or supported~ are designed to perform a

mechanical task. Power sources include electric~ pneumatic, hydraulic

and explosive charges. Not considered in the profiie are conveying

implements such as sand blasting and spray painting. Mechanical tasks

include (1) rotary: saws~ sanding~ nutrunners~ drills~ routers~ grinders~

etc. (2) vibration: sanders~ compaction~ etc. (3) percussion: drills~

jackhammers~ chippers~ staplers~ nailers~ riveters~ tampers~ (4) explosive:

cable cutters and/or splicers~ rivets extraction or tightening~ joining

pipe~ driving studs or fasteners into surfaces~ penetration and metal

forming.

Although frequency of injuries is relatively high the severity is reportedly

fairly low~ a more detailed evaluation by specific operation or power sour~e

may indicate specific areas that require additional study. The profile

"Chain Saw Operations in the Logging Industryll developed under this contract,

is an example of a specific study. Based on limited statistical information,

power saw operations in the industrial groups of~ construction~ manufacturing,

and agricul ture may warrant special i zed study. These three. groups probabl.Y

include about two-thirds of the powered hand saw related injuries.

The California Work Injuries and Illnesses 1975 report identifies lInozzle

or. hose ll as the fifth most frequent source of injury and accounted for two

fatal injuries. This is another area that may justify additional study.
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There is adequate knowledge and sufficient rules and regulations to safely

operate powered hand tools, except for, the infrequent electrocution result­

ing from unexpected tool penetration into a power conductor. "Inadequate

enforcement of the regulations and lack of utilization of existing knowledge

are the major factors in powered hand tool accidents.
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M. Other Data

An article "Removing Shock Hazards from Power Tools lI (10)" discusses electric

shock 'and an elect¥'ocution hazards arid Gonsi ders such dev,icesas: Bal uns~

crawbar circuits, ground fault interruptors, inv~rse ground-fault interruptors

and hypothetical cable proximity sensors. It states that no single device

can provide prote-etien for all .possible operating conditions. And that

although potentially lethal products have a statistically low rate of shock

incidence, the industry is reevaluating protective measures now in use.

The 1ike'lihood is that future taol s will-utili ze a combination af pratective

devices.

One aostractwas received too late to incorporate into this profile. It

may be of value for further research: ~lilloughby, Robert A.;·Safety Code

for Portable Air Tools, "Abstract: A survey and revieltl of the compressed

p..it and Gas Institutes, Safety -Co'deanu a brief commentary on its background

and legislative status will be included. Highlights of safety requirements

for air tools, drill, fastener driving tools and cutting tools will be

presented. Emphasis will be placed on a separate but related safety require­

ment for designer, manufacturers, owners and operators."
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An article~ not received~ which may have relevance to this study.

1086
ACCESS:
AUTHO f{:

CONTROL:
O·CN:
PUBDATE:
REfER1:
REFERz';
SO~E:
2"'LlBDATE:
TITLE:

03
Cl~ 66tl-1Y72

·NIOSH-00000902
0000001086
71/10/00
ACCIDENTS, NO. 89" PAGES 21-26" .1 r~EFEi<ENCE

CARTRIDGE-OPEHATEO TOOLS

OONCH EXPlOSIVE-ACTUATED-EOUIPHENT" EXfLOSION-PROTECTION"
EX~lOSION.."PREVENTION"ST ANDARD.S, .SAFETY-.f' REC AUTIONS

65 REVIEV OF ACCIDENT CAUSES RESULTING FRO~ THE U~E OF
~XPlOSIVE-ACTUATED TOO(S AND THEIR CAKTRIDGES. CASES CITED INCLUDE:
PERSONS ·BEING STRUCK BY FLYING NAILS.FROM THE DEVICES; A MISUSE OF
CARTRIDGES· IN BOMBS; INJURY Of OPERATORS BY SHATTEREO CONCRETE FROM
'OVE~CHARGEO fiEVICESJ AND AN ACCIDENT CAU~EO BY MISFIRING tiT THE

CARTRIDGE. DATA· A~E··GINENFORSTcR£NGTH 0-1\ EAPLOSIVE FORCE OF
CARTRIDGES. ADDITIONAL TOPICS DISCUSSED·INCLUOE: STANDAROSFOR USE OF
CARTRIDGE-ACTUAtED EaUIPMENTJ SUGGESTIONS FON CLOSER OBSERVANCE OF
SAfETY PRECAUTIONSJ ANQ SAFETY CODES IN HANDLING OF CARTR·IOGES AND
USE Of EQUIPMENT.

U.S. Department of Labor~ Bureau of Labor Statistics, Washington~ D.C.~

Subject: Microfiche of Supplementary Data System Tabulations for 1976~

1978~ Theodore J. Colonka (See Appendix C).
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CALIFORNIA WORK INJURIES AND ILLNESSES

INTRODUCTI ON

"Work injuries and illnesses in industries covered by California's W~rkers' Compensation Act totaled 259,652
in 1975, a decline of about 9,509 injuries, or 3Y2peicen.t" from the previous year.
: .. ~ "::, .. ~ .~ .~. i't> .."' ,. ·'J~::·~,i:i~~J:I~~l~ .. ~t'~:f~,~r~~}t:-,'~~. ~.", . :"-"~> ~. .

During the same "periorl,> employment in~Ddustties ,coyeted by the Act" "t~\enas a group decreased only a
fraction o(a..per'fent:':-O.2 percent~ While i(is:difficult"iO determine how fliuch of the decrease in"injuries is
recession-reJatea~'tne'depre~s"ed-'f:conomy:il{1~~5would have some bearing "on the injury count. In ~ecess"ioriary

• ' : .. ,.".: ,'7-' "; .... , . ~ .' - - -... ,..~: .•••• :I·.~;- -. .,.4:.~--·~·1fi< i~i h.i. ,- ';~f'~. ,,-,,~, .' ; ".l .~'''. .

periods inJunes tend to drop due to shprter workweeks, retentlon of more expenenced workers on payrolls; and
substantial employment declines in such high-hazard industri~s as construction and the lumber in~ustry.·

:" .... ~: \~- ••..-.: -'''~:;'':''-.=_ ':-' " .. ' .... ; ,-.~~.~.~~;"' •.•• '-"~ .-: ... .-" - j. :., r,' • . -'

Ther,e was considerable variation ,among the majofindilstrf divisiens in their work injury experience in'I975.
Six dIme ~ine major industries registered-"decl'i,n~~':in:J~~Uries_and illnesses: constructio~; manufacturing;

• , <> _ 'j _-2':, ,~. :, ('(.f';.; .... " _'. _ _ _

transportation and utilities,; agriculture; finance, msurance, and real estate; and mineral extraction. Injuries
increased in three industry divisions -'-- trade, serv.ice, and State and local government. In tli.e case of State and
local gov,ernment, the number of employee injuries rose dramatically.

'nr:!;'stry "Jividen
Percent change, 1974 -75 I

In[urie: Empleym.~nt

All industries

,AgriCl,l1ture
Mineral extraction
Construction
Manufacturing
Transportation, communication, and utilities2

Trade
F'inance, insurance, and real estate
Servi,ce
State and local governmenta

-!l.5

-8.7
-O.S'

-19.0
':"'18.S
-7.4
H.4
-1.5
+4.0

+12.4

-0.2

-0.1
, +O.~
-: 10.9
. -6.1
'-1.7
+0.9
+0.6
+2.5
+5.S

aInjuries and illnesses to employees of ,publicly operated utilities are included under
State and'local government.

'The largest 'decrease in' IDJunes, 19'percent, was registered in construction. The drop in construction
worker injuries was coupled with an employment decrease of nearly 11 percent.

Tnerewere suostantiM diff~rences among tfie major segmenfs of die construCtIon rnaustryfn tne year-to-year
changes -in both injuries and employment.

:- : :

Percent chang~, 1974 -75
In;uries Employment

General building contractors
Heavy construction contractors
Special trad,e contractors

-23.1
-5.7

~20.1

-S.o
-}8.7
-H.S

The biggest drop in injuries (23 percent),. which was registered ~mong general building contractors, ,was
combined with the smallest decline in employment (8 percent).

Heavy construction work; which registered a drop of 5.7 percent in injuries, recorded the largest decline in
employment over the period --13.7 percent.

The" three industries that recorded an increase in injuries over the period were State and local government
(including publicly o;>med utilities) w"hich increased 12 percent, service (up 4 percent), and trade (up 3.4 ,percent).

- .. .~ . . -

Within the public sectoc, injuries and employment increased in all levels of government:
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ANALYSIS OF 1975 INJURIES AND ILLN.ESSES BY MAJ'OR INDUSn,Y

Asrh:ulhJre {TObIe B)

.. Disabling occupational injuries and illnesses among agricultural ~orkers in· California accounted for over.
5- perc~nt'.of ~tal m"juries repOrted in 1975.

- .'f: .~;,;.::,:';(~;,: .~l: . >.., .; , ~"~ ~._ _, -.. , ~ ,',
.WO;~~ Z~urfu.ces (~enera:liy' ~ine grOOnd outdoo~s) were associated with mOre lost-time ""injuries than any

.other·agency :.-':19 percent of· the total.··· -:
r ~~''- :~.',' ~;.~.~ ! :.~;,,:~:~, ~!) F~~' . " ',," ,; ',"", _. .. ..
,. . ,Vehicles :..- primarily tractors, trucks, and trailers -- a!:counted for 14 percent of the injuries; more than -
kIf ~f ili~ accidents involved movirig'v-ehicles.-;;; .

~". ~~ -~~ :!~j ". t
.. ' _Tweh:epercent of the disabling injuries to farm workers were associated with hand tools. Knives, shears,
saws, and ·shovelswere most often implicated in the. hand tool accidents. The largest number of workers were
iTIjllred in "struck by" mishaps while handling tools. .

MachiIte-rdated injuries amounted to 8 percent of the total: The agricultural implements most often involved
. in··acddents were harvesters, mowers, and tillage equipment.

·Cattle, horses, other a~imals and insects were implicated in almost 7 percent.

Mil'Jera! e::dTtll:tion (Table C)

In mining, oil well drilling equipment -- such as dJ"illinK liI.:!e~. tongs, and elevators :.- and oth~r hQ~ tin.g
apparatus were involved in 23 percent of the injuries. Most workers were injured when struck by or caught in
the apparatus.

Working surfaces were a,ssociated with -18 percent of an disabling injuries. Most of the workiilg surface
accidents resulted fran falls and slips.

Hand tools accounted foc 12 percent· of the total, and pipe, for 9 percent. In botnca:ses, stI!lck by and
stri!cing against accidents were most prevalent.

COllstrtldiol'J (Table D)

Seven percent of the. disabling injuries and illnesses in 1975 occurred in the construction industry.

The most coinmon source of injury in construction ·was working surfaces_ (23 percent), the -majority ofWhich
involved falls and _slips. Nearly' half were falls from scaffolds, ladders, roofs, and otper elevated work. areas'
in buildings under const~ction.·

Hand tools ranked second with 16 Percent of the, injuries. Half of the tool-related mishaps were associated
with struck by accidents and a quarter re~u1ted from strain or overexertion in using-the tool. Among the" tools most
often associated with injurIes were hammers, saws, -drins; wrenches, and pneumatic tools. .

Lumber and plywood paneling was involved in 6 percent of the -injuries in cons truction.

'[ .
MCl'J1Jfccturi1'J9 (Table E)

, .

.Twenty-seven percent of the injuries and illnesses in California during 1975 we"re sustained by empl_oyees
of manufa~turingcompanies;

More injuries were associated with machines (16 percent) than with any other single agency group. Most
commonly involv.ed ~ere presses, power saws, grinders, lathes, drills, and cutte;s. Half 'of the machine-related
injuries were caught in accidents and one-f<;Jurth involved struck by mishaps. .

Working surfaces (primarily falls and slips) accounted for 15 p~r~ent of the injuries.
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~levenperc€nt.of the injuries among, factory workers. involved containers. Three aut of every four container­
.related·injuries were caused by strain or overexertion.

Hand tools, such as knives, wrenches, hammers, and saws were associated with 9 percent of the total;
me.tal stock and stock parts were implicated in 7 percent.

Trc~sportoticn, cemmlJnication,end utilities (Table F)
.; ;"),

Almost one out of every four injuries in the transportation and utilities sector was associated with vehicles,

\~.~~!h:~~,,~f,t,h.:~~,~ccid~nts inv~l::d.•~ m~vi;~j ~~~~~,;V_~hi:~~~.~:., ~,t. '. .

Working sUrfaces accounted for.20 peIl:en~ Cl.f ,the_ total. Most involved slips and falls on the same level
or while stepping on or off vehicles and' other objectS.

Seventeen percent of the disable.d~ork~r~!<w~~e.)nj~edbycontainers; most were strain or overexertion
or struck by mishaps.

Trade (Tabl.e G),"

One-fifth of the occupational iD.juries and i11ne~ses in 1975 were to workers in wholesale and retail trade.
. ,.,

Working surfaces, mostly the floor and ground outdoors, were· implicated in 19 percent of the total, and
containers, in 18 percent. The bulk of the container-related accidents involved strain or overexertion.

Hand tools accounted for 9 percent of the mjuries in the trade sector. Most were struck by accidents,
and almost 'half were caused by a single hand tool:-~knives.

Finance, insurcnc'e, end retll estate. (TableH) .

Nearly' one-third of the injuries to empioyees in finance: msurance and real estate 'involv~d working surfaces
(mainly falls' and slips). The most common· working surfaces involved the floor, ground outdoors, and s·tairs
or steps.

. Eleven 'percent involved vehicles (primarily moving motor vehicle accidents) 'and 9 percent, containers
(primarily strains).

Service (TtibleI)

Workers employed mservice industries m California accounted foc 12 percent of disabling injuries and
il1nesse~ in 1975~'

Working surfaces were involved in 23 percent of total injuries III serVIces. Most of the working surface
accidents were associated with falls 'or slips on the floor.

A "person other than the injured" was the second most common agency, with 14 percent of the injuries.
'Most were either strain or struck by accidents. The bulk of these accidents occurred in hospitals and were the
result of patient handling.

6
State end loca! government (Table J)

Working surfaces were implicated in one out of every four disabling injuries to government workers.

Vehicles -- mainly cars and trucks -- accounted foc 10 percent of the injuries. Half of these accidents
involved a moving motor vehicle.

"Persons' other than the injured" were implicated in almost 10 percent of the injuries; and more than half
of these involved struck by accidents. Most of these accidents involved law enforcement personnel who were

'injured while apprehending or subduing suspects. and teachers or other'public school employees who were injured
by contact with unruly student~ or a~cidentany ~truck by students while participating in games and sports.
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T~.BLE 4-AGENCY (DErAILED), DISABLING OCCUFATIORAL Dl'JtJRIE3 MID ILLNE3SES UNDER WORKEl'S' CCMPENSATION

CALIFORlIIA,'1975

Total Fatal' Non­
fatal Agency Total Fatal No~

fetal

:Total

Working.surfaces
Floor .
Ground--outdoors; n.e.c.

-Stair, step. '
HEmp, run.ay, elevated platfqrm,

, gangplank '
Rupning board, step, ~ender of

stationary motor vehicle
Sidwall, curb .
fed or back of stationary highvay

motor vehicle
Sta,,"ing, s~affold

wad, street
Roof
Pole, tree, or other vertical

working surface
Derrick, ma,st
OthEr elevated working surfaces
Worl!::ing surfaces, n.e.c. '
Working, surfaces, type not stated

Containers
Box
Can
Eag, sack
Reel, roll
Barrel
Bottle
llr=
Pail, bucket
Bundle
Easket
Eele
Eaggage
Keg .
Other containers
Containers, type not stated

Vehicles
Automobile
Truck
Bus
Motorcycle
Motor scooter, motor bike
Hig~~ay motor vehicles,n.e.c.
High lift truck '
Tractor
Motor vehicles other than high.ay,

n.e.C.
}~craft (except helicopter)
Helicopter -
Railroad train, locomotive,. etc.
Streetcar
Water~raft--po1Jeroperated
Pawer operated vehicles, n.e.c.

'Hand truck
Dolly
Wheelbarro.
Hand or foot industrial vehicie,

n.e.c.
Trailer (uncoupled)
Bicycle '
Vehicles, n.e.c.

Hand:tools
J\Ilife
Wrench
Hand h~er
·Pcr,;er sa•.

-Nozzle or hose
Shovel, spade
Pneumatic tools, n.e.c.
Ea;r-
Scissors, shears
Grinder--po.er, portable
Pawer drill, n.e.c.
Jack

259,652

51,643
23,26-3
16,261
4,'163

1,529

1,403,
1,324

860
371
325
231

,141
15

134
602
221

29,133
13,403
3,021
2,565
1,605

999
973
863
749
672
439
433
331
161

1,106
1,812

'26,150
6,264
.5,862
1,275

458
177
185

2,799
1,273

771
414

24
222
118
81
16

3,447
651

"278

176
1,043

202
414

22,418
4,727
1,523
1,309
1,056
1,055

924
803
651
589,
485
467
426

6-62

48
,15
2l

1

1

1

1

8

4

1

1

1

1

259
57

107
2
6'
1

11
26

1
31
10

2
2

3

13

2
1

1

258,990

. 51,595
23,248
16,240
4,%2'

'1,528

1,403
1,323

860
371
325
231

141
14

134
, 594­

221

29,129
13,403
3,022
2,565
1,605

998
973
862
749
672
439
432
331
161

1,105
1,812

25,891
6,207
5,755
1,273

452
176
185

2,788
1,247

770'
383
14

220
116

81
16

3,444
651
278

176
1,043

202
414 '

22,405
,4,727
1,523
1,309
1,054,
1,054-

924
803
651
589
485
466
426

Hand too1S~Continu..=d

Sledge ha=er
, Sa.--hand .operated or type not

stated • " .
Drill"":hand operated or type not

stated
Torcl:!-'blmi' or acetylene
Mop, broom .
SeTa'.. driver
Box cutter

, Welding tools ,
· Staple~ (including staple gun)

Razor, razor.blade
Hook:

· Vacuum cleaner, carpet sweeper
Nailer

'-Spray gUn, grease gun, spotting gun
InstruJJ!ent, measuring or metering

deviC1l •
Chs.in, binder, tie-dovn bar
Brush, paint roller
Hoe
fick
k;re
Sever rod, plumber's snake
Chisel
'Plier, pincers
Tire iron, tire tools
Paper cutter--hand operated
Grinder-hand operated
Sander, buffer-hand carried
Scraper
Pitchfor"k
Fire extinguisher
Needle
Tongs
Riveting gun
Rake (except hay)
Digger--post hole, soil· auger
Hand tools, n.e.c.
Hand tools, type not stated

¥.achines
Pever sa...
Press
Grinder
Shear, slitter, slicer
Farm machinery implements
Lathe
Cutter
Lavn mover"
Drill, borer
Office machine (except typewriter)
Mixer
Sewing machine
Washer
Buf'fer, polisher
Road grader, road roller; road

oiler "','
Welder
Sander
Rolls
Wrapper
Floor polisher
Front end loader'
Milling machine, gear cutter-metaJ.
Filler,' capper, stuffer .
Sealer--carton, case

· Automotive adjustment machinery
Hill· '
Molder
Hospital end laborator,r mechanical

..ap.paratlis
Brake--metal
Router
Winder, revinder
Hog mill

, Casting machine
Sandblast or other blasting machine

384

379

, 375
375 '
356
352
348
328
268
'263
216
214

, 179
178

163
159
142
133
123
115
107
106
106
101

99
96
95

"89
87
70
67
63
58
57
54

1,173
925

20,407
2,231
2,13<;t
1,366
1,354

908
,670
638
627
616
411
410
371
349
295

281
! 263

231
,,216

. 201
198
193
181,

,180
178
172
167
162

147
130
113
112
107
93
93

1

4

3

1

32
1
2
1

5
1

1

1
'-

-,

5
1

,I

1
1

383

379

375
371
356 '
349
348
328 ­
268
263
216
214
179

.178

,163
159
142
133
123
115
107
106
106
101

99
96
94
89
87
70
'67
63
58
57
54

1,173
925

20,375
2,230
2,137
1,365
1,354

903
669
638
627
616
411
409
371
348
295

275
262
231
216

" 201
198
188
180

,179
.178
172
166
161

147
130
113
112
107

93­
93
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INTRODUCTION

~ :::; 'The Tabu!ation of Data forthe 12-month period, January I-December 31,1977,
. is based on product-rel~ted injuries reported from a probability sample of 119 '
hospital emergency departments participating in the National Electronic Injury
Surveillance System .(NEISS). : ,This ~mplerepresents all hospital emergency ,
departments in the contiguous United States. ' It should be noted that no cause and
effect relationship between the pro~uct and the injury'is claimed--the data merely

.report the involvement of the prod:ue.t in, the ~jury.

Products .' are grouped, in genera! categories' such as' "General Household
Appliances" and "Sports and Recreational Equipment.'lThe "Product Numberll is a
coded number assigned to specific .products,' the first two digits indicating'the
general category and the last two digits -indicating the specific product or produc~s

within the general category•. It should be noted that the general category "Sports
and Recreational Equipmentll incorporates both the 1200 and 3200 series.

This publication includes' .the:estim'ated .number of· injuries, shown in the
column labeled "Estimate." . Within the general cat,egories, spedf~c products are
listed according to the magnitude 'of this ~stimate. "Estimatell denotes the total

. number of product-related injuries. estimated to have, .been tr~ated ,at hospital­
emergency departments in the contiguous Unit~c;i States. It is deriv~d by inflating'
the actual number of injuriesreporieo by the sample hospital e'mergency' depart- '
ment-s>in .the colUmnc labeled· "Number -.cases Reported." The inflation factor or
sample weight of each hospital is determiried by that hospital's probability of being
selected. : . ', '

-Care should be exerCised when considering the precision and .the accuracy of
the estimates'. Since these estimates are derived from a sample rather than from a .
complete census of emergency department visits, they are subject to sampling
error. Other nonsampling errors include the underreporting of injuries and coding
errors. Moreover,- since the NEISS sample collects data for approximately 1,000
product categories, estimates for those product categories are not equally precise.
Estimates of injuries that are uniformly distributed across the contiguous United

.States tend to be more precise than those that occur only in localized geographical
areas. The existence of the "not otherwise specified" .(NOS) codes provides cate- .
gories for injuries where more specific information cannot be obtained. However,
this affects the accuracy of -the estimates for the specific codes. Therefore,
estimates for the specific cati;gories should be considered in conjunction with the
corresponding NOS categories.

"Mean Weighted Severity" is an average injury severity value, designed as a
management tool, which is determined from three elements of information:
imputed severity value, hospital weight, and estimated number of injuries. Based'
on the injury diagnosis, body part affected, and disposition of the case, each injury
reported is assigned to one of the severity categories shown on the next page:

-i-



Severity
Category Example of Injuries in Each Category

Severity
Value*

1 . Mild injuries to small areas (sprained foot) 10
2 Contusion to lower trunk; dislocated arm, .hand

.. ~""'("~,! -: L.: ::'_-;:-. ,puncture.; ~non-hospitalized poiSOn1ng:~l~ ." :" .. ; :~;·,,:.:r 12
..:~·3 '~::-'~~:~'" ,Arm fracture, sprained_neck.,:~ ~ .." ..:';"\: '.~O 7-·<~.:;'·.-", . 17 "
."'~"4:r~ .£~:~;:: Finger. ~rq.sh,ing, .head)ac.e~a.t.ion: pt!nctuf:d. eye:' l"~' , '. i ':c ~" . ~l

;.5.,,; ,':.':'"" . Concussion, fractured neck, ..mgested .foreign obJect!.;: ..... ...t';'!;:'. 81.
..;(~~;:·i2~~~~~~pu.~a~~0!'i:-:~<?~~:: .§irlf}~q~~~g;,: ~~ospitc:-liz~;·.:;1:',., <]; '~:' ",', ,' .

.= •• ~•.;;~~.c ":"~ ,poIsonmg ..",-,-;-·. ; ~.. '.:- ~'::-- .. ' ; ..,.-;..:., .0-.~-..;-·.,: :_~:""'~ '~;i;_<,..<~<··J. 340:;
''7~..,,;::::~_ All hospitalizedca.tegory .6~s.·' i:-"f:~-t; .~'~:"".'_";: ... 2,516
. 8." ".. All deaths' .: -.-, '.' . "-:., " 2,516
7·~. ~:..;~. -:..~~-_-~-;~~ -'. -_ -. i·' r: ~::.~:;.,- .~ -.. -:- :.-' .. ~:=~':'-.~~-~ .~~ -:-.1 -~ -:- .. ~[~ ~ ~-.' : r., ~~i _

Incomplete or: otherwise ;notoacceptable clata: are assigned .a. severity value of 0 and
are }lo~)nc}~deq in"calCi.;tlations of_m.~~_ severity~y,. ,~::,-:.; :<>,.. '.

.~_~.'Fbr·~~~h ·fuj~~y/tfie'~ath;~atf~~i value assigned to' its \sev~rity categ~'ry is'
mUitiplied .by.. the sample weight. of the hospital from whiCh that injury was

. reported.' .These values are summed within product codes and then divided by ,the'
estimated num~er: ,of injuries for that code.. '. . , -." '. '" .

Mean s~veiity-'i~;primarily~seful in comparing'seve'rity of mjury among di!o:
ferent products~" A mean severity of 17 or less generally indicates low severity; a
range from 18 to 81 usually implies moderate severity; and a mean severity over 81
implies high severity.

·The severity index, although based on subjective judgment, is a valuable
management tool for considering priorities among products. It should be noted that
the same sampling error considerations which apply to the estimate also apply to
this· index, further confounded by the application of severity values.

To aSsist .other. federal agen~ie's, data are collected on some products, mainly
those in categories 1900 through 2700, even though they may be beyond the scope'
ef ih@ GQrnmi,s,sion's ma.'1date.'·' ..' .

.l.. _ .: - ..:, ..... _ • ..: ;,.. • •

U.S. CONSUMER PRODUCT SAFETY COMMISSION
National Injury Information Clearinghouse
Hazard Identification :=j,nd Analysis
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· APPENDIX 82
(3 "pages)

TABULATION OF DATA

"from

NATIONAL ELECTRONIC INJURY SURVEILLANCE SYSTEM (NEISS)

January 1 through December 31
1973

F,or Further Information:

U.S. Consumer Product Safety <;:ommission
Hazard Identification and Anaiysis
National Injury Information.C1earinghouse
Washington, D.C. 20207
Telephone: (301) 492-6424'
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(4 pages)

U.S. DEPAi~Tl\lENT OF LABOR
BO!tEAti OF I..!,BOR STXL'ISTICS

\VASHINGTON, D_C. 20212

DATE - JaOi'ary 1_2, 1979
REPLY TO

AnN OF: Ell

SUBJECT: NicroficlIe of Supplem~ntnry Data System Tabulations for 1976

TO: Persons Interested in Availability of Data from the Supplementary
Data System

Suppletnentary- Data -System (SDS) tabulationS' with 1976 data from
seven States are now available from the National Technic.J.l Illfor­
nJ..1.tion Service (NTIS). In the ne2.r future,- tabulat-Lons ,vith _1976
da ta from an_ additiollal 18 States are expecteu to be avo ilabh~

from NTIS.

The SDS is a Federal-State cooperative progrdm-\oJhich provides
occupational injury and illness data derived from rpcords in
State ,wrkcrs' compensation ag"encies. It is the first major
effort to standardize Stat-e information for ~:;o,nl' d2f;r02p of
compor3bility.. The data, unique in amount and cleto.:iJ, provide
analysts '.Jith opportunities for extensive research on many
different levels. HOIvever; the SDS is not a comprehellsiv~';

survey ofoccupn tianal inj-u~ies and illnesses. State- .workers'
compensa tion la,\'s and administrat-ive prac ticl's vary, preventin.g
estima tion of Na tiOll6.1 tc tals.. ve'lta, therefore, cin:,. -availabLe.'
only by State. Differences bet\\7een -State legal re~l1irements

and admini$trative pract~ces r,lUst be considered -before me-lldIig
any inter-St2te"comparisons.

The- number of tabulations varies by St-ate. The attAched table
iaLntifies the tabulations aVeJilable for each State.

Tabulations may be vie"led and excerptL~d it. t:1e (jffice of
Occupational Safety and Health Statistics, Room C-4311,
Ne,-l Department of Labor Building, 200 Constitution Avenue, -N.I·].,
Ha sl-;irlgton , D.C. 20210, or in any of the Bl1rp~1l1'S Regional
Offices. Regional Offices addresses 3nd phone numbers [Ire:

Region I-Boston
1603-A Federal Office Building
Boston, Massachusetts 02203

Phone: 617--223-4533

Region II-New York
1515- Broad\vay
Ne\v York, Nc\v York 10036

Phone: 212--399-5915

Region III-Philadelphia
Post Office Box 13309
Philadelphia, Pennsylvania

Phone: 215--596-1162

Region IV-AtLlnta
1371 Pca~htree Street, N.E.

19101 Atlanta, Georgia 30309
Phone: 11011--881-3GGO

66<



Persons Interested in Availability of Data from the SuppJ ementary
Data System--2

Region V-Chicago
9th Floor Federal Office Building
230 South Dearborn Street
Chicago, IIIino is 60604"

Phone: 312--353-7253

Regions VII and VIII-Kansas City
and Denver
Federal a fficc Bn:Uding
911 i'\-lllW'I- Sl rei? r
l~ansC!s ti ty) ;,jissoud 64106
. Phon0: EiG--374-3685

Region VI-Dallas
555 Griffin Squnre Bldg.
2nd Floor
1)allas, Texas 75202

Phone~ 214--767-6954

Regions IX and X-San Francisco
and Seattle
450 GI.,ld l Tl GetI"' Aveliue
B~")~{ :V",O J i
;-':fla Fn1l1·.:js.::'" California 94102

Phon~: 415--556-8980

Because of their large volume, tabulations are Dvailable for sale
onJ y in microfiche. Orders for nrierofiche should be sent to
Na tional "Tcclmlcai Information Service,' 528Y Fort Royal RODel,
Springfield, Virginia 22161. The price of .the tabulatioIls

l
is

$3. 00 for each State. {.,Then orderinG, please specify the NTts
Accession Numbers \vhich" are included in the a ttachC'cl table.

Further information will be sent to you as 1976 tabula lions
from other States "become available. TabulaUons Hith 1977 data
will begin to become available-in mid-March.

); t! .. -t? / J,1't O~(,;-,.t5;;{L·Sv:.M~/·r
THEODORE J. GOLO~~ .
Assistant Commissioner
for Occupational Safety

and Health Statistics

Attachment.
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Number

101.
102.
103.
104.

121.

122.

123.

12/; •

125.

126.

201.
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2tl3.
204.
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211.

212.

213~

215.

300.

40n.

·501.

502.

503.

504.

I'age 2

SUPPLErrnNTARY DATA SYSTEM STANDARD TABULATIONS, 1976-77

Descriptive Title

Nature of 'Injury or Illness: Number and Percent 'Distribution of Cases.
Part of Body Affected: Number and Percent Distribution of Cases.
Source of Injury at Illness: Number and Percent Distribution of Cases.
Type of Accident or Exposure: Number and Percent Distribution of Cases.

Nature of Injury or Illne~s:. Numger and Percent Distribution of Cases, .hy
Indemnity Compensation and Ncdical Payments.
Part·f Body Affected: Number and Percent Distribution of Cases, by Indemnity
Co~pensation and Medical Payments.
Sou~ce of Injury or Illness: Number and Percent Dis~ributi~n of· Cases, by
Indemnity Compensation a~d Medical Payments.
Type of Accident or Exposure: Number and Percent Distribution of Cases, by
Indemnity Compensation and Medical Payments.
Indemnity Compensation and Medical Payments: Number of Casesland Total Payments,
by Industry.
Indemnity Compensation and Medical Payment~: Number of Cases and Average Payments,
by Extent of Disability.

Nature of Injury or Illness: Number and Percent Distribution of Ca!;es, by Industry.
Part of Body Affected: Numberand. Percent Distribution of Cases, by Illnustry.
Source of Injury'or Illness: Number and Percent· Distribution of Cases, by Industry.
Type of Accid~nt or Exposure: Number and Percent Distribution of Cases, hy Indm:tr;.

Month of Occurrence of InjuFY or Illness Cases: Numher a~d Percent Distribution of
Cases, by Industry.
Day of Week of Occurrence of-Injury or Illness Cases: Number and Percent Distribution
of Cases, by. Industry. .
Hour of Shift During Which Injury Cases Occurred: Number and Percent Distribution
of Cases, by Industry.
Duration of Em~loyment of:Injured or III Workers: Number"and Percent Distribut~ou

of Cases, by Industry.
Weekly Wages of Injured or III Workers: Number and Percent Distribution of Casts,
by Industry.
Extent of Disability of Injured or ill Workers: Number and Percent Distribution
of .Cases, b:>: Industryr

Occupation and Age of Injured or Ill'Workers: Number of Cases.

Hork Fatalities Within Major Industry Divisions: Number of Cases. -by Nature of'
Injury or Illness and Type of Accident or Exposure.

. .
Nature of Injury or Il1ness.by Part of Body Affected: Number and Percent
Distribution of Cases. . .
Nature of Injury or Illness by .Source of Injury or Illness: Number and Percent
Distribution of Cases.
Nature of Injury or Illness by Type of Accident or Exposure: Number and Percent
Distribution of Cases.
Type of Accident or 'Exposure by Source of Injury or Illness: Number and Percent
Distribution of Cases.

NOTE: All tabulations generated both for All Workers and for Homen.






