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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 Titerature, 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, epidemiclogical studies,

etc.

Radian gratefully acknowledges the guidance and direction of Mr., Ted Pettit,
Project Qfficer, 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 mechanica]Ty accomplish work. Not included
are hand held implements utilized in the transport'of materials, such as
spray painting and sandb]asting. Equipment, hand operated and controlied,
but not hand supported, was not included, but has similar hazards. Such
equipment includes powered lawn mowers, wet floor scrubbers, wheeled
concrete saws, and hand controlled walkirg 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 faTTs; 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.



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 eguip-
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 berback strains, associated principally with heavy

pneumatic equipment.

Reported injuries associated with hand tools appear to have relatively

high frequency, but typically fairly low severity. The statistical informaQ
tion available usually combines powered hand tools with all hand tools making
accurate evaluations diificult. Future Supplemental Data Systems infoermation
(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 industriail

injuries is minimal however this system could provide significant information.

No trends in use were identified in the Titerature search, however it is felt
that expanded mechanization of some tasks is in process. For example, wagon
drills, driil jumbos, mobile pavement breakers and impact type compactors

are becoming common today. Other tasks may be experiencing similar trends.



There are both generalized and specific étandard 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 adequatercommitments for empToyee educétion and rule enforce-

ment {internaliy and/or externally).



POWERED HAND TOOLS
A. Standard Industrial Classification Included

This profile is intended to include information from all Standard

Induétriai Classifications. Iﬁfarmation 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 classifications may have some exposure

to hazards of powered 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 tools. Standard Industrial Classification
Division B, Constructioﬁ, is also an extensive user of powered portable

hand tools.



B. Process Descriptions

The Accident Prevention Manual for Industrial Operétions groups portable

powered tools according to the power source. Electricity, compressed air
and gascline are the.normal power sources for saws,.dri1ls 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 tools present similar
hazards as stationary machines of the same nature with the additional

risks associated with their mobility or handling.(1)

The ILO Encyc]dpedia of Occupational Health and Safety indicates that

pneumatic tools 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 toocls and

includes: (1) abrasive tools, e.g., grinders, sanders, buffers; (2) twisting,
rotating and reciprocating tools, e.g., drilis, screw drivers, wrenches,
portaeble 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 teols, would include

piercers for furnace tapping, cable-cutting operations, splicing and attaching



terminal fittings to cable, removing rivets, tightening rivets, joining

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



C. Potential Hazards

Typical injuries caused by portable power tools are burns, cuts and strains.
Sources of injuries include electrical shock, particies in the eye, falls,
Fire, explosion of gases-and falling tools.(1) Accidents, according to

the TLO Encyclopedia of Occupational Health and Safety, resulting from power

hand tools, range from slight to moderately serious accidents and are "almost
always caused by careless use". They 1ist the major hazards as tool ejection,
tripping and inadvertent starting. The same source identified hazards for
powder actuated tools (bolt 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 matérial or old parts, e.g., cartridge cases, (5)
unauthorized persons in firing zone, (6) pre and post fir%ng, Toading and uniocad-

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 with energized parts, 60% burns by short circuiting), and tripping
on the cord, losing balance while in use, dropping of the tool, injuring

the operator or others and kickbacks.(5)

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.



Also included are hazards of excessive pressure causing failures, resulting
from exceeding the design pressure of the Tine, system, hose or tools.
Additional hazards are e1ectricé] shock, resulting from the tool penetration
of electrical conduit or electrical Tines that are not visible, the potential
for creating sparks in explosive-type atmospﬁere. identified also for
self-rotating hammer drilis, jack hammers, or sinker drills aré falls due

to steel breakage and falling equipment resulting im injuries to iegs, 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 Tegs.(3)

An additional prcblem 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>t001 to fall, .
striking the feet or Tegs of the operator. Raynauds Syndrome is associated
with Tong term use of vibrating equipment. The use of antifreeze or excessive
Tubrication 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 1iterature reviewed (1-10)

and while these Injury sources are not necessarily comprehensive, they do



give an indication of the interrelationship of the different power

tool operations. Table T 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 typical power supply.

(1)
(2)
(3)

(4)

(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)

Injury Sources

Contact with point of operation

ETectrical shock associated with the principal power source
Electrical shock associated with the work being performed other than
the power source | |
Falls, resulting from the power supply conveyor hose, or electrical
cord, or other conveyance

Falls associated with tool breakage

Falling tools involving self or others

Kickbacks or striking-type injuries

Tool ejection/disengagement/disintegration

Explosion or ignition

Pawer conductor failures, hose, electrical cable

Physical hazards, vibration, noise (1ndusfria1 hygiene)

Particles projected

Atmospheric contaminations (industrial hygiene)

Lubrication excesses (safety andfor industrial hygiene)
Ciothing/hair involvement

Improper tool operations {over/under speed, excessive power)

Power supply hazards (explosives - gasoline)



TABLE 1

POWERED HAND TOOL(1-10)
TYPICAL POWER SUPPLY/INJURY SOURCE

Electric(5) Pneumatic(3'7) Powder(2)| Hydrautlic(1)] Gasoline(1)| 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
Drills/augers X X X X 3,5,7,12,15
Screwdriver X X 7,15
Wrenchs X X 7,15
Motor Drives X X 5,7,15
Saws
v Circular X X 7,8,15,16
Jig/Saber X X 3,12
Band X 8,12,15
Chain X X X X 5,7,8,10,12,15,1¢
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 Drilils X X X 5,8,10,12,15
Tampers/Compattors X X 7,10,12
Penetrating/Driving X X 3,8.12
Cutting/Shering X X X X 3,8,12
Splicing/Terminal X X 8,12
fittings/Cable
Injury Sources 1,2.,4,6, 1.4,6,10, 1,6,8,13, 1.,4,6,9,] 1.6.,9,
) 10,11 11.13.,14 16,17 10 11.,13,14,
17



D. Existing Hazard Controls

A11 sources that were reviewed indicated that portable hand powered tools
are rélatively 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 Pari C the fo]10ﬁing
summari zes many of the techniques and eguipment found in the 1iterature

for mitigating or reducing the hazard.(1-10)
(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 pofnt 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 Tor different tools and operations.
(2) Electrical Shock Associated with the Principal Power Source

Machine frame grounding is & requirement in all cases except where

double insulation is used. Ground fault circuit interrupters are required

11



'under‘certain circumstances. Double-insulated electrical tools and Tow
voltage electrical tools are all means of reducing the recognized
hazards. Insulating platforms, rubber mats, and rubber g]oves provide
an additional factor of safety when toels are used in wet Tocations.
The Department of Labor General Industry and Constfuction Standards
recognize "... an assured equipmeni grounding conductor prograh..."
as an alternative to ground fault circuit interrupters, as required by

‘the Naticnal Electrical Code.
(3) Electrical Shock Associated with the Work Being Performed

No usable scheme was identified thal 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 conductcor 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 oh1y the required length of
conductor to accomplish the work task and using floor channels or protective

cleats were recommended.

12



(5) Falls Associated with Tool Breakage

These types of injuries are typically associated with Tlarge percussion
tools that require extensive physical or manual controi. Tool breakage
results in the operator falling. Thé'literature suggests thatl proper
tool selection and maintenance, incltuding sharpness, bevel, angle and
hardness for the particular job be critiéai]y chserved. Operator
training and suppliementary equipment supporis, 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 eguipment may be
retained by lanyards or other tethering techniques. The supply cord or
hose must be protected from movement or displacement resulting 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, inciuding anti-kickback deéign or devices. Cutter bar

noise angle modifications, noise guards, suspension mounted brake devices -

13



and modified chain design are improvements effered 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, preper.se1ection of tools, proper operating techniques and
ron-locking power control switches ar devices are identified as accident

preventive requirements.
{8) Tool Ejections/Disengagement/Disintegration

Tool retainers, clips, springs or latches for pneumatic teols are reguired
in most cases. Proper mounting of tools is required in all cases, and
controlied 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 fhe principal means of reducing the hazard of explosions.
Gasoline operated equipment that require refueling reguires proper ventila-
tion and bonding. Electrical equipment must be designed for and maintained
in condition for use {n hazardous atmospheres. Pneumatic tools can be

made of non-sparking material in some cases.

14



(10) Power 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
dn connections, chain connections, shut-off QaTves 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 Tevels are being exceeded, isolation of people from

exposure and muffiing the air discharge is recommended.
(12) Particles Prajected

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

0i1 mists must be regulated by ventilation, control of the amount of

0il being applied and by maintaining automatic ailers. Carbon monoxide
can be controlled with proper ventilation systems. Silica generation

can be reéulated by confinement, water sprays"ahd venti1ation; As a last

resort personal protective equipment may be required.

15



(14) Lubrication Excesses

Properly engineered pneumatic Tubrication system will reduce.excessive
oiTing and the slip hazard resﬁ]ting from exces§ lubrication as well

as reducing the potential of dermatitis on the hands and Tegs. 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.
(15) Clothing - Hair Involvement

This is a hazard associated with all rotating equipment. Typical
hazard controls are: Shortening the hair, bobbing the hair, wearing
hair nets or otherwise confining it. Similar hazards are preéented by

lToose and ragged clothing which should be prohibited.
(16) Improper Operation

Over and under speed, excessive power, improper mzintenance of tools,
equipment and utilizing improper power supplies must be controlled.
Explosive powered equipment use dictates proper €ducation 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 fo eliminate hazards under normal circumstances. vTechniques
and procedures to prevént 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.

17



E. Accident and ITTness Statistics

A search of the information available indicates that several states,

under the Supplemental Data System of the Depariment of Labor are develop-
“ing information froﬁ their industriaT compensation }ecords. States will
use Standard Industry Classifications and the American National Standards
Institute {ANSI) classifications. In addition, information may be tabulated-
using standard job classitications. The individual states input will not
be comparable state to state, in as much as each state has individual
requirements for reperting industrial accidents for compensation. We

have been advised by the Department of Labor that the information from

the participating states will be mede availablie in the near future through
NTIS in both microfiche and cemputer tape form. This has been an ongoing
development program. Currently there are 27 states now participating, 26
will develop 19756 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 hrovided 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) Appendix C éhows the
original NTIS information received. Inasmuch as this information was not
available for this particular study, information was obtained from one or
two 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.

18



California information (8) - Hand tools ranked second in the construction
segment with 16% of the injuries. Half of the tool-related mishaps were
associated with "struck-by" accidents; a quarter resulted from strain or

over exertion using a tool. Among the tools most of&en associated with injuries
were hammers, saws, crills, wrenches and pneumatic tools. In the manufa;turing
segment, hand tools such as kmives, wrenches, hammers and saws were

associated with 9% of the total injuries.

- In the trade classification, hand tools accounted for 9% of the injured.

Most were “"struck-by" accidents and almost half were caused by one hand tool,
knives. Hand tools for the year 1975 were associated with 22,418 disabling
injuries, 13 fatalities and of 22,405 non-fatal reports. In reducing this
down to the powered hand tools, covered by this profilé, the report total

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

Table 2 Summary Information
California Work Injuries and ITinesses(8)

Total Fatal Non-Fatal
Total Injury & I1lness 259,652 662 258,990
Hand tools 22,418 13 22,405
Profile Too]s*. 4,488 5 4,483
Total Hand Tools % of total reports 8.6 2.0 8.7
Prof€1e Tools* % of total reports 1.7 0.8 1.7
Profile Tools* % of total taols 20.0 38.5 20.0

*Powered Hand Tools
19



Power saws accounted for two fatalities; sander, buffer; nozzle or hose
accounfed for one: and a power drill, N.E.C., one fatality. .For hand
tocls reported by the accident typé, "struck-by" or "striking-against”

was the Targest figure; "strain and over—exertion" is the next Targest:

and "foreign substance in the eye" is the third largest group for dis-
abTing injuries and i1lness. "Cuts, Tacerations, punctures and abrasions”
were the largest reported injury type; "strains, sprains, dislocations,
hernias" was the second most reported. The third Targest number of reports
was "bruises, contusions". Both the‘}eported accident type and the injury
type are totals for all héﬁd tools and do not present detail to isolate

powered hand tools information.

Hand tools accidents 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
cénstruction aréa, eight explosive-actuated hand tool incidents were
reported; 77 hoses/nozzle injuries; 241 pneumatic toocis; and 347 power
saw inJjuries. The balance of the 22,418 disabling occupational injuries
were distrubuted between the seven cther 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, indicéted that in 1976 power
hand tocls accounted for 418 cases. As would be expected, the leader by

far was "craftsman and kindred workers", with over half of all such cases.

20



A distant second was laborers with 23%. The "power hand tools" 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.

Table .3 summarizes information extracted from the National Electronic
Injury Surveillance System (NEISS) Estimaté Ranks Table for 1977 and
1973. This information includes equipment that may be included in the

portable powered hand tools profiles.(13)

Extracts of the 1977 and 1973 NEISS Reports are included in Appendix Bl
and BZ.
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F. Exposure Levels
Industrial hygiene surveys have been conducted regarding the exposure

levels of silica and noise for tools and eguipment being sur#eyed‘by this

profile.
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G. Related Studies

See Appendix B1, B2 for information developed by the Consumer Product

Safety Commission.

A "Machine Guarding - Assessment of Need" . study includes an evaluation
of existing standards (ANSI) in relation to safety of operating
employees. In general most standards do not adequately address.personnel
safety, with principle emphasis on other aspects, including production

and praducts.(11)

24



“H. Industry Trends
(i) The Bursting or Breaking of Abrasive Wheels

"The analysis of Table 7 suggests that portabievgr%nding machines are the
potentially most dangerous with 85 perrcent of the incidents causing injury.
"Furthermore 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."(17)

"The future promises the wider use of abrasive wheels running at highe?
peripheral speeds. Wheels running at 100 metres per second are already in

" use and even higher speeds are contemplated. This may result in a reduction
of the ratioc of bursting speed to operating speed and & 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

attitude." (17)

25



I. Existing Standards

(1) u.s. Department of Labor - Occupational Saféty and Health Administrat10n(16)
(a) 29 CFR 1910 Genera] Industry Standards
0 Subpart 0 - Machinery and Machine Guarding
212 - General Requirements for all Machines
{a) Nachine Guarding.
(1) . Types of Guarding
| Oné or more methods 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 deyices, etc.

(2) Generai requirements for machine guards
(3) Point of operation guarding
(iv) The fb]]owing»are some of the machine which u;ua]?y
require point of operation guarding

(h) Portable power tools
o Subpart P - Hand and Portable Powered Tool and Other Handheld

Equipment:

L2481 = Definitions
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.242 - Hand and Portable Powered Tools and Equipment, General
(a) General Requirements
.243 - Guarding of Portable Powered Tools

(a) Portable powered tools

(1) Portable circular saws

(2) Switches and contrals

(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

(1) General requirements

(2) Cup wheels |

(3) Vertical portable grinders

(4) Other portable grinders

(5) Mounting énd inspection of abrasive wheels

(6) Excluded machinery
(d) Explosive actuated fastening tools

(1) General requirements

(2) Inspection maintenance and tool handling

(3) Requirements for loads and fasteners

(4) Operating requirements
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o Subpart S - Electrical
.309 (a) (b) Electrical Utilization Reaquirements
.309 (c) Ground Fault Proteqtion (An exception to NEC which
ailows "...a2n assured equipment grounding conductor

program...")

(b} 29 CFR 1926 - Construction Standards(16)
o0 Subpart I - Tools Hand and Powered
.300 - General Reguirements
(a) Condition of tools
(b) Guarding
(c) Personal Protective Equipmént
(d) lSwitches
.301 - Handtools
.302 - Power - operated handtools
“(a) Electric power.- operated tools
(b) Pneumatic power toals
(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 regquirements
.304 - Woodworking Tools
(d) Guarding

(e) Personal protective equipment
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(f} Other requirements
(Reference to and compliance with ANSI 01.1-1961 Safety

Code for Woodworking Machinery)

o Subpart K - Electrical
.400 - General Requirements
(a) Requires compliance with ANSI C1-1971 Natioﬁal Electrical
Cade
(h) Ground Fault Protection
(Excepts Ground Fault Circuit Interruptors where "an assured

equipment grounding conductor program" is implemented.)

0 Subpart R - Steel Erection
752 - Bolting, Riveting, Fitting-up, and Plumbing-up
(a) General Requirements
(2) Pneumatic hand tools

(3) Hose sections

0 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{14) - Index listing of profile tools
Tools |

Double insulated -
Explosive actuated tools
General
Grinding
Grounding
Hand
Hot line
Nail and stapling
Non-sparking
Prneumatic
Power
Power saws
Woodworking machinery

(b) California General Industrial Safety Order(15)

Article 20 - Portable Powered and Hand Tools

3555 Definition

3556 Hand tools

3557 - Switches and Contrals for portable tools

3558 - Portable power driven circular saws (Class A}
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 Equ%pment

1699 -~ Hand tools

1695 - Prneumatic tools

]697 - Weed burner pressure hoses

1704 - Pneumatic driver nails and staplers

1705 = Airless spray guns

1707 - Power operated hand tools

1708 - Jacks-Tever and ratchet, screw and hydraulic

" {c)y The following NIOSH control numbers identify publications where
states standards are referenced in the abstract or title:
Control NIOSH Q00 72328
000 72340

(3) Consensus standards, referenced by U.S, Department of lLabor - Qccupational
Safety and Health standards
American National Standards Institute (ANST)
¢ 29 CFR 1910.241 (a) ANSI A10.3 (1970) Safety Requirements
.243 (d) For Explosive Actuated Fasteninj Tools
.241 (b) ANSI B7.1 (1970) Safety Code for the Use,
.gzg (c) Care, and Protection of Abrasive Wheels

.308 ANSI C-Z 19771 National Electrical Code
and
.309
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(4)

(5)

o 29 CFR 1926.300 ANSI B15.7 - 1953 (R1958) Safety Code for
| Mechanical Power Transmission Apparatus
- .302 ANSI A10.3 (1970) Safety Requirements for
Explosion Actuated Fasténing Tools
.303 ANSI B7.1 - 1970 Safety Code for the Use, Care
and Protection of Abrasive Wheels
.304 ANSI 01.7-1961 Safety Code for Woodworking Machinery
.400 ANSI C2 1971 National Electrical Coce

Consensus Standards, non-referenced with potential value
ANST 7 223.1 {NFPA54-1974) Fuel gas
ANST B 11.9-1975 Cdnstruction; 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
ARST C 33.49 ANSTI/UL4LH May 1973 Portable Electric Tools

Foreign Standards
The following NIOSH control numbers icentify publications where foreign
standards or reguiations 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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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, IT1linois 60611

Power Actuated Tool Manufacturers Institute
331 Madison Avenue

New York, New York 10017

Underwriters' Laboratory Inc.
207 East Ohio Street
Chicago, I1linois 60611

Hand Tools Institute
3331 Madison Avenue

New York, New York 10017
United Saw Service Association

1800 Arch Street
Philadelphia, PA 19103
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€hain Saw Menufacturers Association
Suite 403

1015 Eightéenth St., N.W.
Washington, D.C. 20036

National Association of Saw Shops
Industrial Saw and Knife Compadny
Box 6356

Richmond, Virginia 23230

Amalgamated Meat Cutiers and Butcher Workmen of North America
2800 North Sheridan Rd.
Chicago, I1linois 20657

Commuﬁicétion Workers of America
1925 K Street, N.W.

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

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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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 Affitiate)

Laborers International Union of North America
905 16th Street, N.W.
Washington, D.C. 20006 (Affiliate AFL-CIO)

0i1, Chemical and Atomic Workers International Union
Box 2812
Denver, -Colorado 80201 (Affitiate AFL-CIQ)

Sheet Metal Workers International Association
1750 New York Avenus., N.W.
Washington, D.C. 20006  (AFL-CIO0)

United Automobile, Aerospace and Agricultural Impliement Workers Intl. Union
8000 East Jefferson Avenue

Detroit, Michigan 48214

United Brotherhood of Carpenters and Joiners of America
101 Constitution Avenue, N.YW.

Washington, D.C. 20001 (Affiliate AFL-CIO)

36



K. Names and Addresses of Companies
(1) Large Companies |
H.K. Porter Inc.
74 Bowling Street

Summerviile; Massachusetts 02143

Black and Decker
701 E. Joppa Road., Dept. 3865
Townsend, Maryland 21204

Dayton Electric Manufécturing Co.
5959 West Howard Street, Dept. TR
Chicago, Il1linois 60648

Skill Corporation
48071 West Patterson Avenue
Chicégo, ITlinois 60646

Milwaukee Electric Tool Corp.
13167 West Brisbane Road
Brookfield, Wisconsin 53005

Thor Power Tool Co., Stewart Warner Corporation
175 North State Street
Aurora, ITlinois 60507

McCulTloch Corporation
5400 Alla Road
P.0. Box 92180

Los Angeles, California 20009
QA7



Rockwell International Power Tool Division
662 North Lexington Avenue

Pitisburgh, Pennsylvania 15208

Homerite, Division of Textron Inc.
14401 Carrowinds Blvd.
Chariotte, N.C. 28217

Gardner-Denver Co.
333 Fulton Street
Grand Haven, Michigan 49417

(2) Small Companies

Mine Safety Appliance Co.
408 Penn Center Bivd.

Pittsburgh, Pennsylvania 15235

Simons Inc.
248 Worchester Street

Southbridge, Massachusetts 01550
Rev-E-Air Tool Company

1536 Granville Avenue, S.¥.
Grand Rapids, Michigan 49509

38



Sioux Tools Inc.
29071 Floyd Blvd.
Sjoux City, Iowa 51102

Omark Industries, Inc., Construction Fastening Operations
9701 S.E. Mctaughlin Blvd.
Portiand, Oregon 97222

Fixrammer Corporation

1401 Métals Drive
Charlotte, N.C. 28213

39



L. Summary Analysis of Data

Powered hand tools., hand held or supported, are designed to perform a
mechanical task. Power sources include eTectr%c, preumatic, hydraulic

and explosive charges. Not considered in the profile are conveying
implements such as sand blasting and spray painiing. Mechanical tasks
include (1) rotary: saws, sanding, nutrunners, drills, routers, grinders,
etc. (2) vibration: sanders, compaction, etc. (3) percussion: drilis,
jackhammers, chippers, staplers, nailers, riveters, tampers, (4) explosive:
cable cutlers and/or splicers, rivets extraction or tightening, joining
pipe, driving studs or Tasteners into surfaces, penetration and metal

forming.

Although frequency of injuries is relatively high the severity is reportedly
fairly Tow, a more detailed evaluation by specific operation or power source
may indicate specific areas that require additicnal study. The profile |
"Chain Saw,Operations.in‘the Logging Industry" developed under this contract,
is an example of & specific study. Baséd on limited statistical information,
power saw operations in the industrial groups of, construction, manufacturing,
and agricultiure may warrant specié]ized study. These three groups probably

include about two-thirds af the powered hand saw related injuries.
The California Work Injuries and ITinesses 1975 report identifies "nozzle

or hose" as the fifth most freguent 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 reguiations to safely
operate powered hand tools, except for, the infreguent electrocution result-
ing from unexpected todl 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 “Remﬁving Shock Hazards from Power Tbols"(?@)’discﬁsses electric
shock and an electrocution hazards and considers such devices as: Baluns.,
.crawbar circuits, grbund fault interruptors, inversé ground-fault interruptors
and hypothetical cable proximity sensors. It states that no single device
can provide protectien for all possible operating conditions. And that
although potentially lethal products have a statistically TOH rate of shock
incidence, the industry is reevaluating profective measures now in use.

The Tikelihood is that future tcols will utilize a combinatfon of pretective

devices.

" One abstract was received toc tate to incorporate into this profile. It
may be of value for further research: Willoughby, Robert A., Safety Cdde

~ for Partable Air Tools, “Abstract: A survey and review of the compressed

“Air &nd Gas Institutes, Safety Code and a brief commentary on its background
and Tegislative status will be included. Highlights of safetyvrequirements
for air tools, drill., fastener driving tools and cutting tools will be

- presented. Emphasis will be placed on a separate but relzted safety reguire-

ment for designer, manufacturers, owners and cperators.”
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An article, not received, which may have relevance to this study.

1086 D3
ACCESS? Ci1y b6E- 1972
AUTHORS )
CONTROLZ NIGSH-OOO@D9GZ
OCNs 000060010886
PUBDATE: -~ 71710/00 -
REFERT® ACCIDENTS NOes 89s PAGES 27-26s 1 nEFEKRENCE
REFERZ> ~ T
SOURTE:
FUBDATE:
TITLE: CARTRIDGE-OPEHATED TOQOLS
00MNCH EXPLOSIVE-ACTUATED-EQUIPHMENTs EXFLGSION- PRUTECTIGN:
CEXPLOSIOM-PREVEMTION, STANDARDS» SAFETY-PRECAUTIONS
65 REVIEY OF ACCIDENT CAUSES RESULTING FROM THE UbE OF

EXPLOSIVE-ACTUATED TOOLS AND THEIR CARTRIDGES. CASES CITED INCLUDE:
PERSONS BEING STRUCK BY FLYING NAILS .FROM THE DEVICES: A 4ISUSE Qf
CARTRIDGES IN BOMBSS INJURY OF OPERATORS BY SHATTERED CONCRETE FROM
"OVERCHARGED DEVICES: AND AN ACCIDENT CAUSED 8Y MISFIRING OF THE
CARTRIDGEs - DATA ARE GIVEN FOr STRENGTH On EXPLOSIVE FORCE OF . _
CARTRIDGES« ADDITIONAL TOPICS DISCUSSED INCLUDE: STANDARDS FOR USE OF
CARTRIDGE-ACTUATED EUUIPMENT; SUGGESTIONS FOrk CLOSER OBSERVANCE OF
SAFETY PRECAUTIONSS AND SAFETY CODES IN HANDLING OF CARTRIDGES AND
USE OF EQUIPMENT. -

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

Subject: Microfiche of Supblementafy Data System Tabulations for 1976,
1878, Theodore J. Colonka (See Appendix C).
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National Safety Council, Chicago, I11incis.
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Jeppson, Lew E., Reportable Occupational Injuries and Iilnesses in Uteah

- For the Calendar Year 1976, Utah Occupational Safety and Health Division,

10.

11.

12.

IhdustriaT-Commission of Utah..

Gross, Tom, Removing Shock Hazards From Power Toolss Machine Design

VoTume 50, No. 3, February 9, 1978, pp. 98-101.

Machine Guarding ~ Assessment of Need, Bendix Corporation, Launch Support

Division, Corporal Beach, Florida, NEW Publieation No. (NIOSH) 75-173.

Personal communication with Mr. Lyle Schauer, Bureau of Labor Statistics,

" Office of Federal State Periodic Surveys.

13.

14,

15.

16.

Tabulation of Data from National Electronic Injury Surveillance System

(NEISS) Jariuary 1 through December 31, 1973 and 1977. U.S. Consumer

Product Safety Commission, Hazard Identification and Analysis, National

Injury Information Ciearing House.

Anon., General Safety Requirements, Department of Army., Corps of

Engineers, U.S. Army.

Anon., General Industrial Safety Ordérs, State of California, California

Administrative Code, Title 8, Industrial Relations, Chapter 4, Division

of Industrial Safety.

Title 29 CFR Code of Federal Regulations, Part 1910, 1926, 1915, 1916,
1917, 1918, U.S. Department of Labor, Occupational Safety ancd Health.
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17. Anon. Department of Emplayment Annual Report 1972, Cmnd 5398
(Microfiche 74-595).
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CALIFORNIA WORK INJURIES AND ILLNESSES

m;mobucnow

Wﬂﬂc injuries and ilinesses in industries covered by California’s Workers Compensation Act totaled 259 652
m 1975 a declme of abnut 9 500 m3unes, or 3/2 percent fmm the prevmus year.

During the same. penod emp]oymem in mdusmes covered by the Act ta_'-:en as a group decreased only
fraction of a percent——@ﬁ percent While it’is’ difficalt fo determine how mnch of the decrease in'injuries is
recessmn-relateﬁ ﬁze depressed economy m 1975 would have some bearing on the Injury. count. In recessionary
perieds injuries tend 10 drop due to shozter workweeks retention of more expenenced workers’ on payrolls,’ an&
substantial employment declmes in such lugh-hazard mdusmes as construction and the lumber mdustry o

) 'Ihere was conszderahle variation among ﬂze magor mdustry dzvzszens in their wo:k injury experience in'1975.

Six of the nime major industries registered declmes m m;unes and illpesses: cﬂnstmctmn, maszactm‘zng,
. transportation and utilities; agriculrure; finance,' msurance, and real estate; aund mineral extraction. Injuries
increased in three industry divisions =—trade, sérvice, and State and Iocal government. In the case of State and
local govemment the number of employee mjunes rose dramatically.

Percent change, 1974 75 !

Industry division - i Iafuries Empleymen? ’

All industzies -85 . . -0,2
“Agriculture -8.7 -0.1
Migeral extraction - -0.8 - _+0.9
Construction . ) -19.6 - ~10.9
Mannfacturing ~13.8 . -—8,1
Transportation, commumcauon, and tmlmcs -7.4 =19
Trade . - +8.4 +0.9
Finance, insurance, and real estate - ~L5 "40.6
Service +4.0 +2.5
State and local govemment® i : +12.4 +5.8

. 2Injuries and ilinesses to cmp!oyces of pubhcly operated ntilities are included under
State and local govcmmcnt

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

—— R T L Ly - _ . " 3 e S ————

There were substantiat differences among the major segments of the constraction indust f }1 ‘year-to-year
chanves 3 both mjmies and employment.

Percent chongs, 1974 -75

Injuries Employment
Genersl building contractors -23.1 —8.0
Heavy construction contractors =57 -18.7
Special trade contractors -20.1 -11.8

The biggest drop in injuries (28 percent), which was registered among 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 ~— 18.7 percent.

The three industiies that recorded an increase in injuries over the period wete State and local government
* (including publicly owned utilities) which increased 12 percent, service (up 4 percent), and trade (up 5.4 percent).

Within the public sector, injuries and employment increased in all levels of government:
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AMALYSIS GF 1575 INJURIES AMD ILLNESSES BY MAJOR INDUSTRY
Agriculture (Table: B)=

) Disabling occupational injuries and ilinesses among agﬁcultura! workers in' California accounted fér over
5 percent of tntal mjunes :eported in 1975

-‘Woﬂm% .smiaces (generaliy ﬁle grounﬂ outdoors) were associzted with more lost-time “injuries than any
EE 19 petcenl Gf the total. -

‘ Ve!ndes - ptamazﬂy tractor trucks, and traﬂexs —— accounted for 14 perceént of the mgunes, more than -
haIf of the accadents mvoived mnvmg vehlcles. j'

o Tweive percem of tte dlsablmg injuries to farm workers were associated with hand tocls. Kmves, shears,
: saws, and shovels were most often implicated in the hand tool accidents. The largest num’ber of workers were
injured in *‘struck by mishaps- w!n!e hand]mg tools,

Machine-related injuries amounted to 8 percent of the total. The agncu!tural implements most often involved
" inaccidents were hartvesters, mowers, and tillage equipment. -

'Cattle, horses, other animals and insects were implicated in almost 7 percent.
Minera! extraction (Table C)

In mining, oil well drilling equipment =—such as d_rilling, lines, tongs, and elevators ~— and other hoisting
apparatus were involved in 23 percent of the injuries. Most workers were injured when struck by or caught in
the apparatus.

Working surfaces were associated with 18 ﬁércent of all disabling injuries. Most of the working surface
accidents resulted Ircm falls and slips.

Hand tools accounted for I2 percent of the total, and pipe, for S percent. In both cases, strﬁck by and
smkmg against accidents were most prevalent. :

Cons?rucﬁon {Takle D)
Seven percent of the disabling injuries and illnesses in 1975 occurred in the construction industry.
- The most common sourcé of injary in construction was working surfaces (28 percent), the majority of Which
involved falls and slips. Nearly half were falls from scaffolds, ladders, roofs, and other elevated work areas

in buildings under construction.’

Hand tcols ranked second with 16 percent of the_injuries. Half of the tool-related mishaps were associited
with strack by accidents and a quarter resulted from strain or overexertion in using ‘the tool. Among the tols most.
often associated with mjunes were hammers, saws drills; wrenches, and pneumanc tools

Lumber and plywood panelmg was mvolved in 6 percent of the injuries in construoction.
Himu?ucfuring (Table E)

Twenty-seven percent of the injuries and illnesses in California during 1975 were sustained by employees
of manufacturing companies: .

More injuries were associated with machines (16 percent) than with any other single agency group. Most
commonly invelved were pressés, power saws, grinders, lathes, drills, and cutters. Half ‘'of the machine-related

injuries were caught in acciderts and one-fourth involved struck by mishaps.

Working surfaces (primarily fails and slips) accounted for 15 pér‘cent of the injuries.
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leven percent of the injuziwés among: factory workers. involved containers. Three out of every four container-
related injuries were caused by strain or overexertion.
Hand tcols, sach as knives, wrenches, hammers, and saws were associated with § percent of the total;
‘metal stock and stock patis were implicated in 7 percent.

Tmnspor}:ﬂﬁon, cémmunicuﬁom und vtilities (Table F)

Ahmsm one 0ut of every four injuries in the transportation and utilities sector was associated with vehicles,

and half of these accidents involved a movzng motor vehicle.

r‘,'.’,It LN M) '»' ‘,.x.“ Frig Li..» HE S :
Wmmg su:faces accoumed “fox 20 pe:cem of the total. Mosi mvo!ved slips and falls on the same level

ot while stepping on or off vehicles and other objects. .

e

" Seventeen pexcent of ﬂxe disabled . workers we::e mjmed by containers; most were strain or overexertion
or strack by mlshaps

Trads. (Table G-
One-fifth of 't'he occupational injuries and illnevgsﬁers” m lé’?ﬁ were to werkers 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 act¢ounted for O percent of the ihéuries in the trade sector. Most were struck by accidents,
and almost half were cansed by a single hand tool —— kaives.

Finonce, insvrance, and rec! estete (Table H)

Nearlyrone-thirﬁ of the injuries to employees in finance, insurance and real estate ‘invelved working surfac‘es
(mainly falls and slips). The mast common- working surfaces mvolved the floor, ground ocutdoors, and staus
oI StePs.

Eleven ‘pefcent_involved vehicles (primarily moving motor vehicle accidents) -and @ perceni, containers
(primarily strains).

Service (‘Tﬁbze, D

Workers employed in service industries in Cahforma accounted for 12 percent of disabling injuries and
illnssses in 1975. :

Werking surfaces were involved in 23 percent of total injuries in 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 hospltals and were the
result of patient handlmg.

S‘}aﬂ'e ond !‘oca! government (Table J)
- Working surfaces were implicated in one out of every four disabling injuries to government workers.

Vehicles ~— mainly cars and trucks ——accounted for 10 percent of the injuries. Half of these accidents
involved a moving motor vekicle.

““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 students or accidentally struck by students while participating in games and sports.
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Agency Total | Fstal-| NOOo Agency Total | Fatal t?‘;g
Total - : 259,652f €62 {258,950 || Hand tools--Contimued o .
N ) : A . - . Sledge hawmer 384 i 383
Working surfeces B 51,643 48 |" 53,595 * Say--h=nd operated or type not
Floor 23,263] .'1s 23,248 . stated - 379 - 379
Grmmd--ou’cdoors, ‘B.a.c. . 16,261 21 16,240 Drill—hsnd operated or type not -
sStair, step.- 4,963 1 4,962 stated 1375 - 375
HJ\p, Tunwey, el evated platform, i - Torch—‘i:lcm or acetylene 375 4 371
‘ gangpleni 1,529 1 1,528 ¥ep, troom 356 - 356
 Running board, step, fender of . Screw driver 352 3 349
stationary motor vekicle 1,403 - 1,403 Box cutter 348 - 348
Sldewalk, curb - 1,324 1 1,323 || - Welding tools 328 - 328
Bed or back of stationscy highvay : * Stapler (includine staple gun) 268 - 268
motor vehicle 8E0 - 860 Rezor, razor blade . 263 - 263
Staging, scaffold 371 - 37 Hook: : 216 - 216
Read, street 325 - 325 . Vacuim clesner, cerpet sweeper 234, - 214
Foof « . _ 231 - 231 Nailer A . 179 - 179
Pole, tree, or other vertical ‘Spray gin, grease gun, spotting gun . 178 - 178
" workine surface 141 - EFAN Instrument, measu.ring or metering ) .
Derriclk, mast 15 i is device 163 - . 163
Other elevated working surfsces 134 — 134 ‘Chain, binder, tie—dmm bar 159 - 159
Working surfaces, h.e.c. - €02 8 . 894 &.‘ush, peint rolier 12! - 142
Worlting surfaces, type not stated 221 - - 221 Hoe . - - 133 - 133
i : Cr Fick 123 - 123
Comtainers 29,1331 - 4 | 29,129 Axe - 135 - 115
Eox 13,403 - 13,403 Sewer rod, pluwber's snzke 107 - 107
Can - 3,022 - | 3,022 Chizel 106 - 106
Beg, sack 2,565 - 2,565 Plier, pincers 106 - 106
Reel, Toll 1,605 - 1,605 Tire irom, tire tools i - 101
Berrel 999 1 og8 Paper cubter--hand operated 99 - 99
‘Bottle 973 - 973 Grinder--hsnd operated 96 - 96
Tmm 863 1 862 Sander, buffer--hand carried 95 1 Q4
Pail, bucket 749 - 749 Scraper T892 . a9
Bundle 672 - 672 Pitchfeork 87. - 87
Eesket 439 - 439 Fire extinguisher 70 - 70
Bsle 433 1 432 Needle 67 - 67
Begpgage 331 - 331 Tongs €3 - &3
Eeg i 16l - 161 Riveting gun 58 - 58
Other containers 1,106 1 1,105 Reke (except hay) 57 - 57
Conteiners, type not stated 1,812 - 1,812 Digger--post hole, soil auger 544 - 54,
) Hend tocls, n.e.c. 1,173 - 1,173
Vehicles ‘26,150 259 25,891 Hend tools, type not stated 925 - ©925
Auntomobile & A 264, &7 ) 9207 . -
Fruck 5,862 107 5,755 # Machines 20,407 32 | 20,375
Bus 1,275 2 1,273 Power saw 2,231 1 2,230
Motoreycle 458 & 452 Press 2,139 2 2,137
Motor scooter, motor bike 177 1 176 Grinder 1,366 1 1,365
Highway motor vehicles, n.e.c. 185 - 185 Shear, slitter, slicer 1,334 . - 1,354
High 1if% truck 2,799 11 . 2,788 Farm machinery implements <08 5 903
Tractor 1,273 26 | 1,247 Lathe 670 1 669
Motor vehicles other than highwey, : . Cutter 638 - €38
n.e.c. Ty 1 70 Lewn mower 627 = 627
Lireraft {except helicopter) 414 31 383 ‘Drill, borer €616 - 616
Helicopter - 24 10 1 0ffice méchine (except typewriter) FAsY - 211
Rzilroad trein, locomutlve, ete. 222 2 220 Hixer . 410 1 409
Streetcer 118 2 116 Sewing machine . 371 - 371
Wetercraft--power operated 81 - 8L Washer © 349 1 348
Power opersted vehicles, n.e.c. 16 - 16 Buffer, polisher 295 - 295
Hand truck . 3,447 3 3,444, Hoad grader, rosd roller, road "
Delly 651 Z 651 oiler = f o em] 6. 275
Wheelbarrow 278 - 278 Welder 'i L1263 1 262
Bend or foot industrial vehicle, Sander . -3 1 § 231
. n.e.c. 176 - 176 Rolls L1600 - 216
Trailer (uncmmled) 1,043 - 1,043 |- Wrapper © 201 - 201
Bicyele 202 - 202 |} ° Floor polisher - ) isgl - - 158
Vehicles, n.e.c. L1 - [AY Front end losder - | 192 5 188
. - ' Milling machine, gear cut‘her—-me‘hal . is1 1 . 180
Hend.'tools .. 22,418 13 22,405 F:Lu.er, capper, stuffer U180 -1 175
Enife ~ : C. . 4,727 - 4,727 Sealér-—certon, case 178 - 178
¥Wrench | - 1,523 - 1,523 - Autcmotive edjustment mchinery 1721 | - . i72
Hend hemmer | : 1,309 - 1,309 M1 - 167 1 166
Fower saw. 1,056 2 1,054 Molder 162 1 161
*Nozzle or hose ~ 1,055 1 1,054 Hospital and leboratory mechanical )
Sbovel, spade . 924 t - 924, “apparatus - 7 - 147
Pneumatic tools, n.e.c. 803 - 803 Brake~-metal 130 - 130 -
Ear 651 - 651 Router 113 - 113
Secissors, shears 5891 589 Winder, rewinder 112 - 112
Grinder--power, portable L85 - 485 Hog mill . 107 - 107
Power drill, n.e.c. LET 1 466 || * Casting mschine 93 g3
Jack 436 - 426 93 - 93

- TABLE AuAGEHCY (DET.AILED), DISAELTING OCUUPATIONA_. INTURIES AND TILNFSSFS UNDER WORKERS! GOMPENSATION
CALIFORHIA, 1975

Sandblest or other blastinv mechine
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[TABULATION OF DATA

From’

"NATIONAT, ELECTRONIC INJURY SURVEILLANCE SYSTEM (NEISS)

ijgﬁaéfj 3 througﬁnDecember 31
S L & &

c Fu ‘her Information.

U S. Con8umer Product Safety Commisaion
Hazard Tdentification and Analysis {*
National Injury Information Glearinghousa
£ Washin,,ton, D.C. ;220207 3
X e;?(3013q692—6424
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INTRODUCTION

** Zi Thée Tabulation of Data for the 12-month period, January I-December 31, 1977,
-is based on product-related injuries reporaed from a probability sample of 118
hospital emergency departments participating in the Nationa! Electronic Injury
Surveillance System "(NEISS). - This sample represents all hospital emergency
departments in the contiguous United States, "It should be noted that no cause and
efiect relationship between the product and the injury-is claimed--the data merely
_report the involvement of the product in the mjury,

Products are grouped in generai categories such as "General Household
.Appliances” and "Sports and Recreational Equipment.” The "Product Number" 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 products
within the general category. It should be noted that the general category "'Sports
and Recreatzona! Equiprnent” incorporates both the 1200 and 3200 series.

- This pub!;catmn mcludes the: estimated number of injuries, shown in the
column labeled "Estimate." Within the general categories, specific products are
listed according to the magmtude of this estimate. "Estimate" denotes the total

number of product-related injuries. estimated to have been treafed at hospital’
emergency departments in the contiguous United States. It is derived by inflating’
the actual number of injuries reported by the sample hospital emergency-. depart- -
-ments in the column:labeled "Nuimber Cases Reported." " The inflation factor or .
sample weight of each hospital is determined 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 froma
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, estirnates 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 specxflc codes. Therefore,
estimates for the specific categories should be ccmssdered in conjuncnon with the
corresoondmv NOS categories.

Mean Weighted Severzty" 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:



‘Sévaity'u_ L . Severity

Category ' Example of Injuries in Each Category Value*
1 Mild injuries to small areas (sprained foot) 10
2 Contusion to lower trunk; dislocated arm, hand _ .
Vewiiie oo punciure, non-hospna‘hzed poisoningxs - . <.: slef . 12
w3 L Arm fracture, sprained neck., . el s L owern ’— SRR A
s .. Finger crushing, head laceration, punctured eye. ;- .. i 3l
5. " Concussion,  fractured neck,. ingested foreign. object e ,,,”,_31_,;
6 Q ﬁmputatmn, anoxza, arm crushmg, hospnahzed R

. 44 poisoning i * - N
7 All hospltahzed category 615 :‘A_:-’_._'._'_‘ e i . 2,516
&8 7Y Alldeaths 0 R 2,516

. T . - - -
~ B

L s T -h il P B " . ;f\;-

Incompléw o oﬂaermse noz acceptable data are a551gned a severxty value of 0
are not included in calculations of mean severity, ,. -

s 2Tl

I R

R Ko ek T T T T [had

For each i mjury, “the mathematlcal Value asslgned to its seventy category is

31}0..

and

multlphed by the sample weight. of the hospita! from which that injury was |
reported.- These values are summed within product codes -and then divided by the'

esnmated number of HUUHES for thatcode. - = -~

Mean seven‘ty is prlmaniy useiul in comparmg severity of mjury among d1i~
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
thlS index, further confounded by the apphcatlon of severity values.

T To assist other federal agendies, data are collected on some products, mamly :

thése in categories 1900 through 2700 even though they may be beyond the scope-
of the Commission's mandate. .

U.S. CONSUMER PRODUCT SAFETY COMMISSION
National Injury Information Clearinghouse |
Hazard Identification and Analysis.

- -ii-
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“ APPENDIX B2
(3 -pages)

TABULATION OF DATA

“from
NATIONAL ELECTRONIC INJUﬁY SURVEILLANCE SYSTEM (NEISS)

January 1 through December 31
1973 ’

For Purther Information:

U.S. Consumer Product Safety Commission
Hazard Identification and Analysis
National Injury Information Clearinghouse
Washington, D.C. 20207 _

Telephone: (301) 492-6424

Ga~<
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DATE

REPLY TO
ATTN OF:

SUBJECT:

TO:

ALV IA U

(4 pages)
U.S. DEPARTMENT OF LABOR

G
BuupAU OF LABOR STATISTICS 3%
WASHINGTON, DC. 20212 . _ oOnTr -
Y e &
o

Janwary 12, 1979

21

Microliche of Supplemantary Data System Tabulations for 1976

Persons Interested in Aveilability of Data from the Supplementary
Data System

Supplementatry Data System (SDS) tabulations with 1976 data from
seven States are now available from the National Technical Infor-
mation Service (NTTS)., In the near future tabulations with 1976
dzta from an.additional 18 States are expected to be SVoLiablL

.from NTIS.

The SDS is a Federal-State coopetrative program which provides
occupational injury and illness data derived fram records in
State workers' compensation agencies. 1t is the first major
effort to standardize State information for some degrce of
comparability. The data, unique in amount and detail, provide
analysts with opportunities for extensive rescarch on many
different levels. However; the SDS is not a comprehensive
survey of occupational injuries and ilinessce. State workers'
compensation laws and administrative practices vary, preventing
estimation of National tctals, Data, therefore, are availabla
only by State. Differences between-State legal requiremcnts
and administrative practices nust be considered before mak]nﬁ
any inter-State ‘comparisons.

The number of tabulations varies by State. The attached table
identifies the tabulations available for ecach uLdLF

- Tabulations may be viewed and excerpfud in the Gfficé of

Occupational Safety and Hcalth Statistics, Roem C-4311,

New Department of Labor Building, 200 Constitution Avenue, -N.W.,
Washingion, D.C. 20210, or in any of the Burcau's Regional
Dffices. Regional Offices addresses and phone numbers are:

Region LI-New York
1515 Broadway
New York, New York 10036
Phone: 212--399-5915

Region I-Boston
1603-A Federal Qffice Building
Boston, Massachusetts 02203
Phone: 617--223-4533

Region IV-Atianta
1371 Peachtree Street,
Atlanta, Georgia 30309
Phone: 404--881-3660

Region TII~Philadelphia
Post Office Box 13309
Philadelphia, Permsylvania
‘Phone: 215--596-1162

N.E.
19101



Persons Interested in Avallablllty aof Data from the SuppIcmcntary

Data System~-2

Region V-Chilcago

9th Floor Federal Office Building

© 230 South Dearborn Street
Chicago, Illinais 60004
Phone: 312--353—7253

Regions VIT and VIIT-Kansas City
and Denver
Federal Qffice Building

011 Walnuy Street
Ransas Cigy, MNissouri 64106
" Phoner £16--374-348

Region VI-Dallas

555 Criffin Square Bldg.
2ud Floor
Dallas, Texas _75202

Phonet! 214--767-0954

Regions 1X and X-San Francisco
and Seattle

. 450 Goldon Gate Avenue
Poy 360717
“an Francison, California

Phone: 415--556-8980

94102

Because of their large volume, tabulations are available for sale

cnly in microfiche.
National
Springfield, Virginia 22161,
$3.00 far each State.

Orders for microfiche should he sent to
Technical Information Service,” 528% TPort Roval hon
The price of the tabulations is
When ordering, pleasc specify the NTIS

Accession Numbers which are included in the attached table.

Further 1nfornat10n w111 be sent to you as 1976 tabulations

from other States become availablc.

Tabulations with 1977 data

will begin to become available in mid-March.

fﬁ? /
} ?’ b‘ ;_,,.»f b‘k}&“ﬂ-’{w Eﬂ
THEODORE J. COLONKA
Assistant Commissioner

for Occupational Safety
and Health Statistius

Attachment .

6'7<
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LRS/A-20 Page 2

.SUPPLEMENTAEI DATA SYSTEM STANDARD TABULATIONS, 1976-77

Number - ' Descriptive Title
10i.  Hature of Injury or Tilness: Number and Percent Distribution of Cases.
102, Part of Body Affected! Number and Percent Distribution of Cases.

- 103. Scurce of Injury of Illness: Number and Percent Distribution of Cases.
104. Type of Accident or Exposure: Number and Percent Distribution of Cases.
121. Nature of Tujury or Tllness: Number and Percent Distribution of Cases, -hy

Indemnity Compensation and Medieal Payments.
122. Part -f Body Affected: Number and Percent Distribution of Cases, by Indemnity
Compensation and Medical Payments. .

123. Source of Injury or Illness: Number and Percent Disiributiva of Cases, by
Indemnity Compensation and Medical Payments.

122, Type of Accident or Exposurcet Number and Percent Distribution of Cases, by
Indemnity Compensation and Medical Payments.

125. Indemnity Compensation and Medical Payments: Number of Casestand Total Payments,
by Industry. -

126. Indemnity Compensation and Medical Payments: Number of Cases and Average Payments,

by Exteut of Disability.

201. Nature of Injury or IllﬂesS' Number and Percent Distribution of Cases, by Industry.

202. Part of Body Affiected: Number and FPercent Distribution of Cases, by Industry.

203. ' Source of Injury or Illness: Number and Percemt- Distribution of Cases, by Industry.

204. Type of Acc1dgnt or Exposure: Number and Percent Distribution of Cases, by Industryr.

210. Month of Occurrence of Injury or Illness Cases: Number ard Percent Dlstrlbutlon of
Cases, by Industry.

211, Day of Week of Occurrence of-Injury or Tllness Cases. Rumber and Percent Distribution
of Cases, by Industry.

212, Hour of Shift During Which Injury Cases Occurred' Number and Percent Dlstrlbutlcn
of Cases, by Industry.

213. Duration of Ewnloyment of: Injuted or 111 Herkers: Number “and Percent Pistribution

’ of Cases, by Industry. -

21, Weekly Wages of Injured or 11l Workers. Number and Percent Distribution of Cases,
by Todustry.

215. Extent of Dlsabllity of InJurcd or Ill Workers: Wumber and Percent Dlstrlbutlon_
o of Cases, by Industry-

- 300. °  Occupation and Age of Injured or 111 Workers: Number of Cases.

£00. Work Fatalities Within Major Industry Divisions: Number of Cases, by Nature OL
Injury or Illness and Type of Accident or Exposure. :

-501. Nature of Injury or Tliness by Part of Body Affected Number and Percent
’ Distribution of Cases.

502. Nature of Injury or Ilimess by Source of Injury or Illnéss: Number and Percent
- Distribution of Cases. .
503. Nature of Injury or Illness by Type of Accident or Exposure: ¥umber and Percent
Distribution of Cases- :

504, 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 Womens.
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