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\ . BASIS OF RACE, NATIONAL ORIGIN, SEX, AGE, HANDICAP OR ~
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General Safety : v K v
- Hand Tool Safaty . o - | SR
Power Tool Safety .
Fire Safety \ -
Hygiene Safety '
~ Safety ard Electricity -
Fire Types and Preyention - . : ’
Machine Safeguarding (includes OSHA Handbook ) I
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ELECTRICITY/ELECTRONICS | N

Basics of Energy - - -
Atomic Theory . : ' -
Electrical Conduction . - p
Basics of Direct Current o . : |
Introduction to Circuits - . . ' -
Reading Scales . - ' ' ' |
USil"Q a VOOOMO ’ )
CHM'S Law
Power and Watt's Law
Kirchoff's Current Law
Kirchoff 's- Voltage Law
ries Resistive Circuits o
fztallél Resistive Circuits . ()
/ Series - Parallel Resistive Circuits ) B -
Switches and Relays ' . , -
Basics of Alternating Currénts ' '
' Magnetism ’
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COMPUTERS
1 Digital Language T Sy ' .
2 Digital Logic ] o Lo ‘
3 Computer Overview ‘ o -
4 . Computer Software :

U}
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TOOLS

.

1 Boring and Drilling Todls

2 Cutting Tools, Files and Abrasives - " L
3 Holding and Fastening Tools N 7 .
o4 Fastening Deyices’ '

5 Basic Science ~ Simple Mechanics .
6 Fasteners ' .
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DRAFTING

Sketching

Blueprint
Blueprint
Blueprint
Blueprint
Blueprint
Blueprint
Blueprint
Blueprint
Drafting,
Drafting,
Drafting,
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Types of Drawing and Vi

ding Symbols
Reading, Drafting:

Reading, Draftings
Reading, Drafting:
Reading, Drafting:
Reading, Drafting:
Reading, Drafting:

Reading, Draftings
Reading, Drafting: -

Machine Features
Measurement
Visualization .

Blueprint Reading/working Drawings .
-wOrking Drawin?s for Machines and Welding
Machine and We -

.Bpsic Print Reading

Basic Print Reading
Basic Print Reading
Basic Print Reading
Basic Print Reading
Basic Print Reading
Basic Print Reading

»

Basic Print Reading .
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HUMAN RELATIONS

Communications Skills =~ C e
Feedback : ‘
Individual Strengths

Interpersonal Conflicts

Group Problem Solving

Goal-setting and Decxsmn-making

Worksite Visits

Resumes ' ’
Interviews ' :
Expectation

Wider Influences and Responsibilitles

Personal Finance

BOILERS |
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Boilers - Fire Tube Types

Boilers - Watertube Types

Boilers - Construction

Boilers - Fittings

Boilers - Operation - S
Boilers - Cleaning

Boilers ~ Heat Recovery Systems

Boilers - Instruments and Controls ° ' . . :
Boilers - Piping and Steam Traps - . ' ‘ "

TURBINES

Steam Turbines - Types : \

Steam Turbines.~ Components « ' ' :

Steam Turbines ~ Auxillaries ‘ ¢
. Steam Turbines.~- Operation and Maintenance L AN

Gas ’mrbines . . . t
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12.1
T 12,2

12,3

16.1

16.2

16.3
16.4

+ Pumps ~.Types and Classification

> Pumps - Applications .
Punps - Construction .
Pumps - Calculating Heat and Flow
‘Pumps - Operation - . '
Purps - Monitoring and Troubleshooting

Pumps ~-. Maintenance
 COMBUSTIQN -

" Cambustion '~ Process

Combustion - Types of Fuel

-

Cambustion - Air and Fuel Gase‘s

Combustion -~ Heat 'I‘ransfer

Canbustion =. Wood

QENERA'IORS

Generators ~ Types and Construction
Generators - Operation -

FEEDWATER

’ . * .
. Feedwater -~ Types and qupment

Feedwater - '1bsting~

AIR COMPRESSORS

Air Compressors - 'IYpes
Air Coupressors Operation and Maintenance

STEAM

Steam - Formation.and Evaporation

Steam - Typés.
Steam - Transport
Steam - Purification

MISCELLANBEOUS

Installation - Foundations
“ Installation - Alignment
v Circuit Protection

Transformers
"Trade Terms

TRADE MATH

Linear g Measure
Whole Numbers

- Additional and Subtraction of+Common Fraction and Mixed Numbers
Multiplication and Division of Common Fractions and Wnole and

Mixed Numbers

Y P T T

’

>

Feedwater - Water Treatments °
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C 16.6 Percent )
- 16.7 " Ratio ahd Proportion
: . 16,8 Perimetexs, Areas ,and volumes -
: 16.9 Circumfefrence and Wide Area of: Circles .
16.10 ' Area of Plane, Flgures and Vblumes of Solid Flgures
16.11 Metrics .
- HYDI{AULICS
# : S
’ 171 Hydraulics - Lever _ “
17.2 Hydraulics - Transmission of Force
17.3 Hydraulics - Symbols
17.4 Hydraulics - Basic Systems *.
1745 Hydraulics - Pumps
- 17.6 Hydraulics - Pressure Relief Valve
17.7 Hydraulics - Reservoirs
\ 17.8 Hydraulics - Directional Control Valve ,
. ‘)17 9 Hydraulics .- Cylinders
’ 17.10- Hydraulics - Forces, Area, Pressure
17.11 ~  Hydraulics: - Conductors and ‘Connectors
17.12 Hydraulics - Troubleshooting - |,
'17.13 . Hydraulics - Maintenance '
. METALLURGY '
18.1 Included are ILS packets:
' ’ W, 3010
. W 3011-1 *
A | W 3011-2 -
, o/ o . ©MS 9001 (1-3-4—8—9-6-7-5—2—9)
| «  MS 9200, 9201 .
. . POWER DRIVES |
19.1 101. A~B-C-D-E '
. . 102, C-D-E |
' - 103, .B=C-D-E -
104." A-C~E-F-G-H-I-J
107. A '
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SR WELDING \
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1.8 Concepts & Techn1ques of Machine Safeguarding, U.S.D.L. 0. S.H.A.
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~12.1 Correspondence Course, Lecture 1, Sec. 2, Steam Generators, Types' .
of Bo11ers I, S.A.I.T., Calgary, A]berta, Canada
12.2 Correspondence Course, Lecture 2, Sec. 2, Steam Generators, Types
: . of -Boikers II, S.A. I T.s Ca1gary; A]berta, Canada '
12.3 Correspondence Cour e, Lectql!'Z; Sec. 2, Steam Generators, Boiler
Construction & Erection, S.A.I.T., Calgary, Alberta, Canada ;
12.4 J.Correspondence Course, Lecture 4, Sec. 2, Steam Generators, Bo11er
Fittings II, S.A.I.T., Ca]gary, A]berta Canada
Correspondence Course, Lecture 4, Sec. 2, Steam Generators, Boiler

Calgary, A]berta, Canada
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Correspondence Course, Lecture 10, Sec. 2, Steam Generation, Boi]er
Operation, Maintenance, Inspect1on, S.A.I.T., Ca1gary, A1berta, :
Canada ,

Correspondence Course, Lecture 3, Sec.

-

A Ey .
Correspondence Course, Lecture 9, Sec. 2, Steam Generator,  Power
Plant Pumps, S.A.I.T.,
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Correspondence Course, Lecture 6, Sec.
S.A.1.T., Calgary, Alberta, Canada
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2, Steam Generat1on, Boi]er.
Details, S.A.I.T. > Ca]gary, A]berta Canada . ’

:PUMPS o o
Calgary, Alberta, Canada . -~ v

3, Steam Generators, Pumps, 9.3 '_Cdnstruction D '
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1.8 Iimachine;Safeguarding'

7.1 leo1]ers, Fire Tube Type:
' o . "

7.2, Boilers, Water Tube Type

7.3 Boilers, Constructicn ~ ° <.,

. e

7.4; Boilers, Fittingsn ,

7.4 Boilers, Fittings# |
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7.5 ~ Boilers, Operation . .
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/Boflers Heat Recovery 'y
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.2‘ ‘Applications: i 40
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‘ ;RECOMMENDATIONS FO% QSING.TRAINfNG MODULES . -
P - | o \ " .
The fo11qw1ng,pages list modules and their corresponding numbers:for this
particular apprenticeship trade. As related training c]assroom hours
vary for.different reasons throughout the state, we recommend that

* the 1nd1v1dua1 apprenticeship commlttees ‘divide the tota] packets to
fit their 1nd1v1dua1 class. schedu1es _ o

]

{d

whole set by the end odﬁthe1r indentured fapprenticeships. Some
apprehticeSWmay already have knowledge

_ . ‘ M» v -
There are over 130 modules available. Apprentices can comp]ete the '\\\ .

d skills that.are covered o

in particular modules. In thos& cases, perhaps credit ‘could be “
granted for those subaects, a]]owing apprentcies to advance to the
rema1n1ng modules. ‘ ¢

We suggest the the apprenticeship instructors assign the modules in
numerical order to make this lTearnipg tool most effective. '
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SUPPLEMENTARY INFORMATION ’ VRN

. N  ON CASSETTE TAPES
\

/M _ . A

Tape 1: _/ Fire Boilers - Water Tube Boilers
' and BoiTer Manholes and Safety Precautions .
a,

~

NI

Tape 23 Boiler Fittings, Valves, InJectors,
Punps and Steam Traps

©

a

i Tape 3: Combustlon, Boiler Care and Heat Transfer
- . and Feed Water Types e
®
- Tape 4: Boiler Safe{;y.'and Steam Turbines
T ’ ’ . '
™

NOTE: The above cassette tapes are intended as additional
~ reference material for the respective modules, as
1ndlcated, and not designated as a required asmgnment.-
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. 'GENERAL SAFETY ;
)
X‘ - ) ‘o “;
1
\ 1

- Goal; . - - .| Performance Indicators: |

]
1

~ The apprehiice #ill be able to ‘ -~ 1. Describe safety awareness. '
*© describe general safety procedures. _ . ' /
' . RN .- 2, Describe causes of accidents,

\

L . .
\ , R .
\ 3. Describe unsafe acts.
: P 1 : ' v ' . ' ' R
_ 4, Describé safety planning.
l -
l. . .
t . : ‘w
) : . . : )
. ‘ . ' - -
' . ¢ ‘ . ) ' . o ‘ .“
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INDIVIDUALIZED LEARNING SYSTEMS

-

This study gujde is to be used by the'student‘es a "blueprint” to successfu]]y",
complete this module. Please comp]ete a11 of the following steps, and check them
off as you comp]ete them,

. y
¢

ar Familiarize yourse1f w1th the Goal and Performance Indicators of th1s

module. Th1s will give you an overall view of what the module contains
. and what you'll have to do to complete it. ' :

2, Study the Information section thoroughly. This qil1'provide you. with thee'
o i ' R

knowledge necessary to‘pass the exam.

3. - Take the Self Assessment Exam which follows the Information section. The
exam 1s designed to defermine whether you have learned enough from the
Information section to sucessfully complete the Post Assessment exam.

You may refer to the Information section for assistance, but if you have

too much trouble on the Self Assessment portion, you shou]d re-study the .

Information section before going to step 4. Compare your Self Assessment
answers with those on the Self Assessment Answer Sheet fo11ow1ng the
Self Assessment exam.

4, - Complete the Post Assessment Exam and turn it in toeyour instructor for

grading. It is recommended that you score 90% or better on the Post
Assessment before going on to the next module.

N o ’ -". \
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' INDIVIDUALIZED LEARNING SYSTEMS .

'GENERAL SAFETY '," | L '

THE IMPORTANCE OF SAFETY = f | - C |
Employees owe 1t to themselves, their families, their co-workers, and their employers
to work in the safest manner. Unless safety principles and practices are faithfully
~ observed. every day; the time and effort an apprentice puts forth in learning a trade
could -become a tragic waste. Taking the time now to-learn about job safety can
mean the d1fference between 1ife and death or between 1iving a normal, productive
1ife and having to struggle for a decent Tiving as a result of a physicallhandicap.
o | o R L
.By their very nature, occupations within the coﬁstruction industry are extremely
hazardous, and an employer or an employee who lacks concern for on-the-job safety
contributes toward an 1ncreased possibility of accident or death on the job.

This topic and those that follow on safety are designed to help apprentices become
aware of some of the hazards of the trade, to help them become safety minded, and
to enable them to use their reasoning powers to recognize. dangerous situations.




INDIVIDUALIZED LEARNING SYSTEMS
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Information ~. .

[ »
o ’

*‘?br ‘the past several years, the number of employees killed has avéraged l4 200 a

L year. From 1960 through 1970 there were over 150,000 fatalities. In l§’%, more

than 50 mi11ion employee-days were lost because of disabling injuries, "and the
“known cost of accidents--not counting property damage--was over $11. 5 billion.
Unknown costs, resulting directly from accidents but not recorded, or not possible.
to record, are several times higher. These figures do not include most of the
death$ and disabling i11nesses “from ocouﬂhtional disease. Most of these were not
recorded before enactment of the Williams-Steiger (OSHA). Act of 1970. '

" Becently, employers, unions, employees, and various government aggncies have seen
the need for developing effective programs to improve occupationa safety and health,
The importance of keeping employees safe and. healthy has achieved such wide- -spread
recognition that.a broad and detailed national program finally has emerged.

Everyone is beginning to realize there is an obligation to protect individuals from
on-the-job accidents and illne;les. ' ' |
: { _ .
While more than 50 million -employee days were lost in 1972, it's, obvious that great.
losses in employee productivity, not to mention the l4,000'emplo es killed, were -
recorded. For example, it would tgke'l88,000 men working for one' year, fiye days a
week, eight hours a day, with no vacations or time off, to make up for this lost
time. These figures point oit that too many employees are disabled form industrial
_ accidents. Howkver, many disabling injuries can be prevented._ »

"It is impossible to put a dollar value on the tremendous wasted ability and contri-.
bution lost to society because of the death or disability of a fellow human.

CAUSES OF ACCIDENTS 5

’ . . v,
An accident is an unplanned and unforeseen occurence that interferes with or
- interrupts the orderly progress of an activity. Although,bylthis definition




' accidents do not necessarily tnvolve inJury or death, in, factxthey a]l too often
do. Accidents that do occur should be anaiyzed to: determine Why and” how they

~occurred and to determine what steps should be taken to ensure that simiiar R
‘accidents do not occur again. Accidents: arg ‘caused, for the.most part by unsafe j7~';”?

conditions unsafe acts, or some combinatibn of these two hazards v ﬁﬁ
ol |

, ..
v v PR _-;',. v,
L o « 7

Unsafe conditions on the Job site may be present in the form of equipment that 1s$ﬁu e

poorly designedor constructed, improperly installed, or badly.maintained,” Un-. “. PR

quarded equipment defective or wrong hand tools, poor housekeeping, and 1nadequate
. 'iighting are common factors that make for unsafe working conditions._ oA

UNSAFE. ACTS ' L -3?*° SRR B
Unsafe acts atre vio]ations of safe working practices Nearing loose fit?ing .i 7&&_, g
clothing on the job, operating machinery : without the required guards or 'TW?J' C R
improperiythrowinginstead of carrying materiais, iifting or carrying wtth the chk

bent, and engaging in horseplay on the job are. ali exampies of unsafe acts fg;&_ ' '3$@

- I TR T imgﬁ@- Sl
Unsafe conditions and unsafe acts are both threats’ to ‘the; worker 3 safety, but the/’_::'" i
majority of industrial accidents are caused by'a combination of. these hazards,“ A - '
=wheeibar?'ow with cracked or loose handles (unsafe. condition) may hot play’ a‘part ST
in an accident until a worker attempts to move a heavy, unbaianced load in At ‘ﬁ;fzf'?ff““
(unsafe act). A power saw with an unguardqp blade is-not likeiy in. itself to’ cause ”
an accident, but a severe injury can result if a worker disregards the unsafe

condition of the machine and as a result gets his hand'in the way. of the b]ade.a oL

(AR
"t

PREJOB SAFETY PLANNING : ; :
~ Although a great deal of. time and money ‘have been spent by safety-oriented organiza- {‘“
. tions to 1mprovevaccident prevention efforts on the job site prejob planning
continues to be of the utmost importance in providing for the safety op'those
involved with a construction project. This,planning is a cooperative effort and®
demands the participation of the contractor, the -union representative, and the
workers. During the prejob planning, an attempt is made to establish rules for
safety on the particular proJect to anticipate problems that could: arise, and to
;.'determine appropriate methods for protecting the persons involved with the job and

';”ﬁ.athe Job site. | L o ;o - :

! ]
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In.the decade of the 60fs.
A ‘wider’ use ‘of new chamtcals and hazardous materTaTs created a greater source of
‘unsafe condItIons.” Labor's concern for ek safe workp]ace pushed for passage pf
Tegislation and- 4n"1970 the- Williams-Steiger b1TT wag: passed You know it as”
OHSA, the Oocupational Safety and Health BTTT of 1970 .j B TR

.I
L'.

THE WILLIAMS STEIGER OCCUPATIONAL SAFETY AND HEALTH ACT OF 1970

%’é-'zf In pasSTng the wiTliams-Steiger Occupational Safety and Health Act of 1970 (OSHA),-:-~;

the federal government declared safety on the job to be everyones responsibility
The purpose of OSHA, thch became effective fn 1971 is to preservelhuman resources
and to. ensure s0. far as: poss1bTe that every worker in the nation wITT have safe and o
heaTthfuT working conditions Th1s Taw app]Ies o aTT states*and u. S territories,.
but it provides that the states may develop theIr own pTans forr meet1ng the require-

ments of the Taw S o ,;-fﬁa-.¢¢r-“ Lo gybb .
1;'7 . "i:qum R ,Q'“? | RTINS

o, N

RESPONSIBILITY OF EMPLOYERS St et T e .' T

o 3;11 The w1111ams Steiger Act requires that every employer furn1sh his empToyees 2

pTace of empToyment that is free from recognized hazards that might cause ser1ous
inJUry or death.z The . act further. requires that empToyers compTy with the specich
safety and heaTth standards issued by the U S epartment of Labor. ' '

~
v’

RESPONSIBILITY OF EMPLOYEES :
In accordance with the provis1ons of the’ williams Steiger Act, all empToyees myst
compTy with safety and heaTth standards, ruTes, reguLatIons and orders 1ssued
under the act and appIicable to their personal conduct

e . - . , A -
ADMINISTRATION OF THE NILLIAMS STEIGER ACT .
The«adm1nistration and enforcement of OSHA are vested primarily in the Secretary '
of Labor and the New Occupational Safety and Héh1th Review Commission. The basic.

purpose of the Act 1s "to assure, as far as possible, every working man and woman -

in the nation safe and healthful working conditions and to preserve: our human

" resources." The "safe and healthful working conditions" will be assured by
_ Zuthorizing enforcement of the standards deveToped'unde the Act. Assisting and .

ncouraging the states in their efforts to assure safe and healthful working

conditions and prov1d1ng for research, information, education, and traInIng 1n the -

EYN

erTd of occupational safety and health.are also intents of the Act

’a sharp increase of Job reTated aocidents occurred\(29%)




OSHA covers about 60.000 000 peopie in 5 000,000 workpiaces. excludeg Federal _
employees State and politicai kubdivisions thereof and ce(tain waterfront workers.

Al .
Ce

APPRENTICESHIP AND SAFETY

A maJor goal of a11 apprenticeship programs is to provide the ‘apprentice with the

, knowiedge and skills needed to work safely in his or her trade Much time effort, '

_ "’«and money wili be : devoted to making an apprentice a skilled craftwerker, all- of '
which wills be wasted if an industriai accident cuts shﬁgt the_apprentice s career

_and perhaps life S Lo ,/ﬁ\_ | o, '

L]

;-:Apprentices are expected to learn how to work safely, to study the laws governing |
safety; to understand the principles ypon which safe work practices are based; and
to conduct themselves at all tines with due consideration for their own safety and

. ‘that of their co-workers ‘ '

" The apprentice should keep in mindvthat accidents do not just- happen, Accidents

are caused by people, and they happen most often to peop?e who fail to work in a
safe manner., ' '

-




¥ VOCABULARY \ R |

Terms and Definitions . . A I e

- A OSHAct--An abbreviatiom fer the Occupational Safety and Health Act of 1970. . <«
~ "The Act’bmovides for minimum safety and health standards for working conditigns. ‘t
It 1s a Federal Act of Congress. S g

B. OSHA--An abbreviation for”the Ocgupational Safety and Health Administration.
' OSHA is part of the United States Department of Labor'gnd its main duties are to:

1. Encourage employers and employees. to reduce ‘hazards in their workplaces.

2. Establish responsibilities and rights of employers and employees.

3. Encdurage new safety and health programs. S R
. .

Establish record keeping procedures to keep track of injuries and illnesses
that happen on/or because of the job. - . . . o

’5. Develop standards and enforce them. .
~ 6. Encourage the states to establish safety and health programs. |
C. Standards--These ére the rules that are set up by OSHA to provide minimum

assurance of on-the-job safety. ‘We will be concerned mainly with construction
standards. There are two types of standards: :

1. Horizontal standards - those app1y1ng to all industries.
2.. Vertical standards - those applying to one special industry.

/
!

D. Variance--This is an exemption for an employer from a particular standard.
There are several types of variances: | ‘

N 1. Temporary - when a standard cannot be‘tompiiedfwith so other arrangements,

are made for the time being. - _ . N
:2. Permanent - when a means different from the standard provides adequate safety ..
;. and health conditions. - . ' ' - , - '
a ’ . o i ’ ‘e
Experimental - when testing new methods of safety. o Y
Other - when there is-a national emergency situation, | o o
. E. #'Accident--An unplanned, uncontrolied event which results in personal injury or
o “'”‘“@@he chance of personal injury. Accidents cost the U.S. at least $47 billion-a L
... Gyear.. Of this, $16 billion is due to accidents at work. Nork'acgidents ki1l , '
“'more than 12,000 people and cause over 2,000,000 disabling injuriés per year L
‘in the U.S, ‘ R S N . .
F. Hazard--Something that is potentially dangerous and 1f not corrected could cause
! an accident. . o o D &
G. Contractor--An emp1gygr'1n construction. There are two types: -~
1. “Prime or gene?a1 contractor - the contractor in charge of the entire -
’ -construction project and all of its phases. He or she 18 responsible for e

the overaIlrsgfety and health of everyone working,

wc e L




2. Sub-contractor - a contractobr who works for thé‘prime or general contractor -

p ;f' ‘and 'is responsible for some phase of the pr
e Each sub-contractor is responsible for the
. employees. - EE . ,

H.. Safety Director--The person responsible for putting a good safety program to -
.~ -work and keeping. 1t.runping effectively on a company-widé basis. In large .’
companies there may be a full-time safety director, while Tn small compahjes the
' superintendent or the contractor may act as the safety director along with his °

her other duties.. ' _ - < . ’

ect such as pluming’dr painting.
safety and health of his/her own

- .

; 1. Project’Superintendent--Thé person 1¥kchargéoof'the entire project, usually .
~ reporting to the Rrime contractor. ‘ This person is responsible for putting theg.
: safety program to“work on. the project and making sure the ‘workers fqllow fEf

. Safety Supervisor--On large projects there may. be a full-time per:gn”kho'isxﬂ
. assigned by.the superintendent to run the safety program, -including inspections,
investigations, and record keeping. R S
K. Foreman--The person in charge of a small group of employees. He or $he is
- usually veﬁy;éxperienqed in her or his trade. ' o
L. %mployeee;Anyone who wgrks-for a cohtréctor or is working on:the'job sfte.f"
: ™1~1) o ) : S . o :
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INDIVIDU LIZED LEARNING SYSTEMS o

Assessment

DeterminethiﬁmﬂrectAnord(S) for each stdtement'anq fi11 in the blanks.

1. Accidents are caused for the most part by unsafe _ ’ . unsafe
' s Ora combination of these hazards. . }' - \

* S e ‘
;; 2. In passing the Williams- Steiger 0ccupational Safety/and Health Act of l970. --_ ~ !

the federal government declgred that on-the- Job safety is the responsibility

- ' of _ v . 2

3. The responsibility for administering the Williams- Steiger Act rests with the ‘
Secretary of

.

“
’ o .
4. Anyone knoyn to be‘under the influence of __ * ° : should
~ not be permitted on the job while‘in that condition. Y 4

K
5. Employees should be alert to see that all guards and other protective devices

are 1in their proper places and adjusted, and they should report any deficiencies
to. the . __or

IR . o . . .
6. Repairs or adjustments to machinery should not be made while the equipment is
o dn ) ' a |

- . . * .

7. AworRer whose regular duties.do not include operating machinery or equipment
. should not attempt to do so without special .

\ . . , ‘ - x X . '. . , s . "
8. An accident is an _-and - ... Occurrence.’ '
- l‘ . . . " ' “' i L
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Self Hssessment
Hnswers .

“

s L

A 1. conditions, acts ‘
- 2. everyone C
3.. 1abqr ,

4. 1intoxicants, drugs ..
5. foreman, safety supervisor
6. motion | \
i e . -‘/ ‘.“ v ' .v
7. permissfon | ‘
o

“» 8. unplanned, unforeseen ¢ . “

Aruitoxt provided by Eic:

ERiC e e




INDIVIDUALIZED LEARNING SYSTEMS

- Assessment

Decide which of the four answers 1s_cofr\ct, or most néarly'correct; Qﬁfte the
. corresponding letter in the blanks at the left of each question.

1. Provisions of the WilTiams-Steiger Occupational Safety and Health Act -
of 1970 require that employers comply with safety and health standards
issued by 'the _ o . - ' _—

a. U.S. Senate ’

ro b. Division of Industrial Safety
c. U.S. Department of ‘Labor In
d. none of the above

2. Workmen's compensation laws havebeen pqsséd so that workers injured
on the job may receive benefit payments .

a. only if the injury was the employer's fault
b. only if the injury was the employee's fault
c. 1f insured through an authorized insurance carrier

d. "UR the case of*any industrial injury _ o
/ . . « .
3. In the 1ifting of loads, the weight should be carried mostly by the
- muscles in the . i S :
a. legs - o o
Y b. back L
© C. ams - L - o .
d'. abdomen : o ‘ C
4. ~ A good program of accident control must include
' “a. offering rehabilitation training to injured workers
b. firing employees who have accidents '
c. correcting unsafe working conditions and practices
_ d. puttingeup safety posters
5. Which of the following is an unsafe‘actgn | ' e
- a. sawdust on a stairwell =~ . .. L |
. .a ladder with a broken rung ' : : R T
o c. ‘'wearing loose-fitting clothing on the jo : ' \
.. d. poor housekeeping

L 24
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6. OSHA 1is a result of

expanding federal government : - N

a decision by construction foremen | '
the safety and health review committee _ ' ~
“labor's concern for.a safe workplace

&

a
b
c
d
7. Eqring a typical year,'in the past’ few years, the number of employees
-a
b
c
d

i1led was near

. 12,000 L .
. 100,000 - |

8. )Nhich of the following 1is not a variance? |
a.- temporary . : , S R
By horizontal’

c. experimental
d. permanent
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1.2 . |
HAND TOOL SAFETY | ‘
‘D. | | . ‘ |
oS . ‘

\

‘ Qoal: Performance Indicators:
The apprentice will bé able to ‘ , " 1. Describe séfe practiceé for
describe safety practices for ' : use of common hand tools.

the use of haand tools.

)




o INDIVIDUALIZED LEARNING SYSTEMS
Study Guide

_-l. ' — " i

. r ' . b T

"
This - study guide 1s to be used by the student as a "blueprint" to sucessfully

complete this module. Please complete all of the following steps, and check them.
off as you complete them | o - | R .

4
‘e

1.  Familiarize yourself with the Goal and Performance Indicators of this
module. This will give you an overall view of what the module contains
and what you'l1l have to do to complete it. -

‘2. . . Study the Information section thoroughly. This will provide you with_the
‘ knowlege necessary to pass the exam. | : -

3. As statéd in the Performance Indicators on the cover sheet of this module, :
you may be examined in one of two ways: 1) by taking the Self Assessment
and Post Assessment exams or 2) by completing the Assignment as explalned
on the Assignment sheet. ° . , ,

L

a. - ~ Complete the Assignment; Mour 1nstructor will evaluate your

-~ g @ performance -
d or .
b. Take the Self Assessment #xam which follows the Assignment page.

[ The exam is designed to determine whether you have learned '
s enough from the Information section to successfully complete thed

Post Assessiment exam. You may refer to the Information section

for assistance, but if you have too much trouble with the Self o
Assessment, you should re-study the Information. section before

going on to the next step. . Compare your Self. Assessment answers

with those on the Self Assessment answer sheet which follows the .

exa. . o

¢, Complete the Post Assessment exam and' turn it in to your

: instructor ' for grading. It is recommended that you score 90%-
or better on the Post Assessment “exam before going to the next

.module

' : . -
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Information

[N

-This module, "Occupational Safety - Hand Tool Safety," covers the safety procedures_
for properly hand1ing and maintaining the. most common hand-powered tools formed in -

the most common work sites. Since the use of tools enab)es workers to carry out
the most important functions of their jobs, each worker must know how to use his
or her tools as safely and as efficiently as poSsible. Obviously, all tools should
be kept clean and free of grease or other substances which might affect the grip
of the worker or might impair the tools' efficiency Likewise, tools should not.
be thrown. In addition to possible worker injury, the tool might be damaged, as
well.

‘This and the following pages contain specific rules for good safety practice The

tools have been grouped into categories for easy reference. -

A. HAMMER SAFETY: claw, ball peen, blacksmith S, bricklayer s, setting, riveting,

engineer s, stone sledge, mash, and upholsterer's,
1. Choose the correct type and size hammer for the job. . B
2. The hammer face should be about 3/8“ larger in diameter than the object
., being struck. -
Never strike two hammer faces together; the faces may chip off.
*Strike the object squarely and flatly to prevent slipping or denting
If ghe tool!s handle is damaged replace the handle. -
If the hammer face is damaged or worn out replace the entire hammerf-

. Use a sledge to drive harderied cut and masonry nails, not & claw or brick-
lmyer s hammer. This can damage the faces of the latter two and may cause
dangerous flying pieces.

8. Do not use hammays on.wooden or plastic handled chiselsa-'Hammers Wil
"ruin these handles and may injure hands. o

9. Do not pound with: the cheek (side) of. the hammer. It can too easily slip

. off and also will damage the handle. ' ,

~N oYy o W
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MALLET "SAFETY: wood, plastic, rubber, rawhide and nonferrous hammers such

as lead, copper, aluminum, and brass. : ¢ :
1. _Never use mallets for pounding on sharp obJects or for driving nails. This
will damage the soft heads. '

2. Use mallets to pound on wood or plastic handled chisels to prevent damagingg

the chisels.
3. Do not use a mallet if the handle is loose the head may fly off.

. STRUCK TOOL SAFETY cold chisels, all-steel wood chisels, drift punches and-

pins, star drills, blacksmith's punches, nail sets, wedges, brick sets and nail
pullers. '

1. Be sure struck tools are ground at the proper angles, are sharp and have no

burns. o °
2. Remove mushroomed heads and prbperly dress the struck face to prevent
flying pieces.

3. Replace worn out, cracked, or bent struck tools to prevent injuries.

Choose the correct struck tool for the job. , -

5. Hold the struck'tools steady, but with a relaxed grip, so fingers or hands
will not-be hit. Use pliers or another tool if therelis a hand injury
hazard. |

6. Tools being struck by other workers should be held with téngs.

 Protect sharp edges when tools -are stored to prevent damaging them or
cutting your hands or fingers. i _

8. Use a sledge, not a bricklayer's hammer when hitting afbrick set to

~ . prevent chipping the bricklayer s -hammer face. '

SCRENDRIVER SAFETY: regular Phillips, Reed and Prince, and electrician ] or

cabinet in-all their shapes and sizes. ' ' : i

1. Select the correct screwdriver for the job with the correct tipvstyle and
size, the correct length ang.shank,” the correct handle size, smaller diameter
for more speed, ‘larger for more torque. . :

2. Never pound on a screwdriver. This will ruin the handle, damage the tip, _
and bend or break the shank. *'3

3. Do not hold the strew with your hand while driving it, drill on punch a
pilot hole to prevent hand or finger injuries. :

4. Keep hands and fingers out from under the screwdriver to prevent gashes if

" it slips.

5.. Screwdrivers should not be used as pry bars, this will bend or break the |

)‘v
-
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Sl shank and damage the tip. - . o
‘ff‘5‘3 S,f.Never use pliers: to help turn a screwdriver, the Job teeth will ruin the |
_fw ~ shank or-handle. ¥ o
’ Jf'ff -7, -Use an appropriate wrench only on heavy- duty, square- shanked screwdrivers
“q. ‘Use-a screw—ho]ding clip or magnetized screwdriver to start screws in .
S ) awkward places and to avoid hand or finger injury. )
S 9.;”Use non-sparking screwdrivers usualgy made ' of beryliium copper, when
| " working near exp]osive vapors - Lo
7710, Use only” properiy insulated screwdrivers when working on e]ectricai devicés.
B | Do not use -a screwdriver for electrical testing, this w111 burn or blast
-, aplece out of it. | S
' 12. Do not use a screwdriver for stirring paint, varnish, or other materiais ].' __'ﬁ,L
that will-leave a coating on it |

d '
E. WRENCH SAFETY° open-end box, socket, adjustable, pipe, monkey. chain, spanner,
" tee, torque, and AMlen. ', . =~ ~ , . ’
1. Select the right type of wrench for the Job Box and socket are usuai]y the
| safest. ~ . - o
2. Select the correct size wrench for .the job, considering fit and 1everage
" needed. A snug fit is necessary.. Don't use cheater -bars as the force of
the additionai leverage wi]i exceed what the wrench handle was. designed to
withstand. ' .
. 3. Pull on.adjustable wrenches, putting the force-on the fixed jaw: |
Be sure the wrench fits squarely on the object and is not tilted. This
wil]uhelp prevent'slipping'ofﬁ or damage-to the wrench and object. | _
5.7 Be sure your footing and your stance is adequate to prevent falling if ’
,something'should let loose'unexpectedly' Brace yourself if necessary.
6. Use a straight hand]e rather than an offset if possieJe as there is Iess
chance of slipping.. : :
7. Never pound with a wrench. ;SL \ ;
Use penetrating 011 on a frozen objdct First. If this does not loosen it,;_ |
use a heavy~duty wrench that has a striking face (made to hit with a hammer) o
. . . 0t
F. - PLIERS 'SAFETY: regular, slip- Joint, pump, 1ong nose, needle nose, side cutters,
lineman's, crimpers, hos ciamp, wire stripper and glass cutters. .
.1. Select the correct -s1ze and type for the job.
2. Never use a cheater on pliers as it can bend, break, and ruin them.
3. Do not expose pliers to excessive heat as it will draw the temper out.




4, Nhen cuttlng, cut at right angles to the wire Thls puts the least straln

. on the pliers. VA A . -
5. Do not bend the wire back and forth against the tuttlng edges as it may ‘.
. damage€ the edges or spring the pliers.
' .} 6. When cutting, point the open side down so the cut end w1]l not fly out at _ =
someone - s

7. Put a drop of oil on the pliers joint to lengthen 1ts life and allow for
easier operation, | '
8. Use only pliers with high dielectric insulation (not just plastic-dipped
ones) when working on electrical devices to prevent shocks or electrocution.
9. Keep Jaw teeth or knurls clean to avoid slips_and- dTmage to materlal
surface. ’ ' t K o
10. Never use pliers as a hammer. ' ) {
. _ : ~ b
G. VISE SAFETY: utility, machinist's, woodworker's, pipe and drill press.
1. When working on an object held in a vise, work as close to the vise as
‘ possible. This will help eliminate vibrations and chances for slipping.
2. Clamp objects in the middle of the jgw to prevent unéven strains on the )

vise. . ' - / : : e
3. Never use a cheater on a vlse handle. This will bend the hgndle or ruin |
the screw. ‘ Ed R

4. Use a vise of adequate size. It is easy to ruin & vise by overloading it.

5. Be sure the vise is securely fastened to prevent 1t from fall1ng off. Use
all bolt holes and proper sized bolts, * . '
Do not pound on vise jaws. .They are hardened and may chip-or crack

7. Support the far end of Tong work to avoid‘putting,excessive strain on .
the vise. : .

8. Repair or replace a damaged vise before using it.

H. CLAMPING TOOL SAFETY: .bar, pipe, miter, sprikg.'hand screw, "C", welder's, Bank,
and vise grips. | | : [ I - - K . )
1. Select the correct size and type of clamp. ~ | \ - .
2. - Keep all moving parts clean and 1ightly oiled to provide easy operation. 3
3. Do not over-tight®n clamps and never use a cheater. This will bend, break,

or ruin the threads. , o %
4. Do not use clamps to_secure scaffolding If they are bumpedxthey.could "
let loose. “ L S

5. 'Never use clamps fpr noistlng materials. Use only approved deyices.

. w : %
[ . ) ’
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SNIPS SAFETY: tin, aviation, combination, compound lever, and shears.
1. Select the correct size and type snips for the Jdb
Keep snips sharp, !
3. Do not cut wire with snips, it will damage the cutting edges Use only on
" non-hardened sheet metal. | |
4. \Use only hand-pressure on the handles, neyer a hammer or your foot. This

[

could spring the hinge. > :
5. Protect the edges and points of snips when stored to prevent injury and
damage. ' '

Wear gloves wheh cutting with :snips.
SAW SAFETY: nand saws,;miter box, keyhole.,, compass, hadk, back, dovetail, and
coping _ R | o ' |
1. Select the correct type and size saw for the Jjob. ; ; R e
2. Keep saws sharp and set to insure good cutting " -
3. Protect the points from being damaged by checking for nai]s, bolts or grit

| before sawing. ) . C .

4. Use a saw-horse or bench, not your knee. or leg to hold materiai when sawing
Make sure saw handle is in good condition and tight.

-

(6]
-

\

.6. Be aware of hand finger, and leg position when sawing to prevent personal

injury. =~ L C e
7. Wear gloves when sawing metal to prevent being cut by sharp cuttings - A

»  away from yourself.

"8. Hacksaw teeth snould\sz::t away from the handle and saw strokes directed N

¢
~

FILE AND RASP.SAFETY: rdugh, goarse; bastard, secdnd-cut; smootn and dead - ‘

smooth metal files, cabinet fi¥es, wood rasps, other surform tools. 1
1. Select the proper type and size file for the job. >

2. Do not confusé wood and metal files and rasps. Filing metal with a wood
file or rasp will ruin it.- " ' ‘ _ ] o “
3. Cut on the forward -stroke - o -
4. Clean files often while using to prevent slipping and to. insure good .
cutting. : - : '
All files must have handles of proper size to.prevent hand wounds.
Clamp obJects to be filed securely to prevent filing your hand or fingers,
Never use files or rasps as pry bars, they are very hard and brittle and
will snap, besides damaging the teeth,

LN




Select any two of the following t assignments to completb instead of taking the

Self Assessment and Post Assessmen exarms.,

Carry your tool box, k1t or pouch to your instructor and demonstrate and tell

i {§i him or her the proper use, the proper maintenance and the proper selection

‘(what the tool'isszed for, as well as what it is not used for) for every tool
you have. Expldﬁnﬂtﬁg characteristics of each and po1nt out any potential

safety haza

one t001;f;om at least seven of the tool categories described in the Information |
sectipn, whi]e you point out what' S wrong-with the selection and/or use of each.

.iiln your 1nstructor S presence, compare your tools (or your employer's tools if
QyOu p ; .access to them) with new tools of similar make, and describe any
f1aWS::”amage or improper maintenance which might make jour tools unsafe.




INDIVIDUALIZED LEARNING SYSTEMS

® -
Self t o
N - Select the answer which best completes the statement Nhjte’the.hnsmer'in_the'1
blank to the left of eaah statement ' I
1. ___ Hand tools should always: . o D
" oA have a layer of grease to prevent rust-during winter work - "
'- b. have a layer of oil to prevent rust during winter work | ’
c. be'kept clean of grease or 0oi1 at all timss- '
" d. be covered with graphite during the, winter
. o o
2. - The hammer face should be how much larger in diameter than the object :
| being struck? =~
a. 3/8"
b. 5/8" _ ; |
c. 1" or more L o . o I
. d. 1/16" only " | )
3. - If a mallet handle is broken, you should always: - . N

a. tape the hindle with non-ferrous tape

b. glue and splice the handle | |
c. heat th® handle | N
d. - replace the handle

4, The following is an example of a struck tool
| a. star drill I |
2. b. cresent wrench - S . o _ 2
w screwdriyer - o e .,
+a¥ needle nose pliers - i - c -
L ' ., '--.\ .. _.
. . . . P . v
."7 \ ' S e . ". .‘. | o l. ' o
\'_.«-)w BT JJ : . N » . .




10.

Tools being struck by others should be held with

a. gloves. o . . o

~ b. tongs A | S

¢. cheater bars Voo

~d. hoists -

On which{type-of»sckéwdriver should a .wrench be used?

Id

a. heavy-duty, 3qugre-shank
. star shanked titanium.

.. b
c. Ph?llips light weight
d

. d

hone' of the above e
b f
Proper wrench safety always includes:

~a. oiling the hqndle o, e

b. tilting the wrench at an angle s
c. usihg an offset handle whenever possible |
d. using penetrating oil.on frozen oqupts |

What type of cheater should be used with pliers?

‘a. ¢ hon- férrous metal

b. wood .
c. none ‘ -

V2

| df spring steel

'

When ‘using a vise. objects should be clamped

‘a. at the near end of the jaw
b _at the middle of the jaw

¢. wherever you want
d, at the far end of the jaw

C1£mps should be: ,

ac stored in a pile - \

b.. used for hoisting ‘

c. wsed for securing scaffolding .
tightened without the use of a cheater

»
1
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Self ﬂssessment
ﬂnswers T,

1. ¢ b
2. 2 e '
3. . d
4. a ' i '
5. b
6; a .
7. d S
. ' N
- 8. ¢ )
9 b' LY
0. 4 . ‘ o R | -
FY +*
]




INDIVIDUALIZED LEARNING SYSTEMS

Post
Assessme nt

. ‘ ‘

L]
~

Select the answer_whiéh best completes the statement. Write your answer in the
_blank at the left of the statement. | |

1. . Snipi may be used to cut: = o I
a. wire - ' ; .
b. non-hardened sheet metal ' ‘ ' : o s
‘c. all lead alloys B ' e e
d. hardened sheet metal ‘ |

2. Hacksaw teeth shéE\d be: |

" pointed toward yoyr body E
pointed away from your body :
bent at both ends )
heated before cutting

=13

a o o

3. One characteristic of a file or rasp is it's:
brittle ¢

soft , | | .

springy - o : _ .

silver coated ' ‘ |

-
a0 o o

4. When working on or near electrical devices, use only pliers with:
a. high dielectric insulation - o ) :
b. low dielectric insulation | | |
c. circuit breakers

d. plastic handles, shanks, tips and barrels
' \




s

¢. less fbot~pognds~per-square»1nch
y 4,

" Struck tools with mushroomed heads should be:

When moving about the job site, tools should be:

0.
: . a. used on steel

A

A cheater bar prov1dgs for:

-a. more leverage L | D B

less leverage

. C-clamps = - .. \?

Wrenches should always be:
" a. pulled toward your body ,
- b. *pushed away from your body
- ¢, owned by the contractor

d. silver~plated

a. repaired

b. used as often as possible |

c. used in conjunction with a sledge hammer .
d.. coated with plastic . - . \ .
When working neétfexpﬂoéive vapors, screwdrivers should be:
a. made of beryllium copper :

b. «made of non-ferrous metals

)

Y ‘stored in dry ice prior to use

d. steel-coated

a. tossed L E oot |

b. thrown / I ‘ | | S
c. carried | ¢ - . _ . \
d. coated in plastic

-

Wood rasps and files should always be:

b. sharpened
c.  rubber-~tipped , . e
d. clamped the object to be filed _ S q'-‘sP "

i
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Goal: | .

)

The apprentice will be able to~
describe safe practices in the
use of power tools.

POWER TOOL SAFETY

Performance: Indicators:

»

Describe safety with electric
power tools,

Describe safety with pneumatic
power tools.

N
Describe safety with hydraulic

-poyer tools.

Describe safety with power
actuated power tools,

Describe

compressors,

safety with. air::
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Study Guide *
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Th1s-study'gu1de is to be used by the student as a "blueprint! to suécessfully | J
. . complete this module. Please complete all of the fo11ow1ng steps and check them
off as you complete them. ‘ :

) 1. - Familiarize yourself with the Goals and Performance Indicators ef this
“module. This will give you an overall view of what the modu]e contains
and what you'11 have to do to complete it. .

2. Study the Infonmdtion'section thoroughly. This will provide you with
' the knowledge necessary to pass the exams. : . :
3. Complete the Assignment as instructed on the Assignment page. The
o Assignment 1s intended not only to make you better aware of the principles-

discussed in the Information section, but it is intended to be part of
the requirement for successfully comp]eting the module.

4, - Take the Self-Assessment Exam which fo%1ows the Assignment page. The

- exam 1s designed to determine whether you have learned enough from the
Information section and your assignment to successfully complete the Post

\ Assessment exam.

You may refer to the Information. section for assistance, but if you have

too much trouble with the Self Assessment portion, you should re-study

,the Information section before going on to step 5. Compare your Self

\Assessment answers with those on the Self Assessment answer sheet 1mmed— .
ete]y following the Self Assessment exam. 5 . !

-5, Comp]ete the Post Assessment exam and turn it in to your instructor fof'
. - grading. It is recommended that you score 90% or better on the Post
g Assessment before going on to the next module. ' \

4




This module covers safety procedures for the most commonly-used electric, pneumat1c. |

uhydraulic and powder-actuated tools used in and around the conStructlon industry.
Many of the rules for operating these tools--as for the operation of hand tools--
require only common sense. For example, every worker should know the following.-
electric tools must have grounding wires or fnsulated cases to prevent shock;
electrical cords must be examined prior to use for 1nsulation or prong damage,' . "
proper cord sizes should be used to prevent overheating and fires; plugs should.
‘be’ removed from receptacles carefully to avoid wire damage; . switched should be in
good operating conditnon and should be in "off" position before the cord is plugged
1n, adjust and clean’ power tools only when" the tool 1s ‘unplugged, and be cautious
when plugging in a p wer cord for another worker.
YELECTRIC \ e
PORTABLE CIRCULAR SAW SAFETY |
1. Must be. equipped with a fixed guard over the upper half of the blade and a
working movable guard over the lower half, : '
Saw blade should clear the stock being cut by no more than 1/8 1inch.
Use the recommended blade, the proper size, in good condition, and 1nstalled
correctly. -
4. Never block or tie the guard back.
5.- Allow the saw to cut without forcing.
Check material to be cut for nails, grit, or
~with cutting.
7. Always check for the lower guard return before putting the so' down
8. . Adequately support the material to be cut to prevent binding. .
9. Allow the saw blade.to come to full speed before cutting to prevent over-
_ ‘1oading and possible kickbacks.
10. "Hold the saw firmly, do not allow it to pull out of your hands.
1. Saw in the forward motion only, never backwards .

.

/o

B P




Clean sawdust from around the movable. guard oTten and before using to

12,7
- insure it works properly. | ‘ o v . R -
13, - Do not over-reach. B | | -
14. Never tny to cut a curve or other than 1n a‘straight 11ne with a portable
circular saw.’ _
; Y
. . . . o
RECIPROCATING. HAND SAWS I |
1. Select the proper blade fo xhe'material used and'the cut to be made,
2. - Hold the saw firm]y - / v
3, When making a plunge cut, feed the blade in slowly with the base of the
saw setting on the mater1a1 ' : > .
" 4. Hold the base against the mater1a1 being cut. —
) )

POWER HACKSAW SAFETY

1
2.
3.
4
5

Securely clamp stock to be sawed.

Turn the saw on and lower the blade on to the stock slowly.

Allow the saw to cut at its own rate. : ’

Support long stock to prevent buckl1ng . b, - !

Use the correct blade; make sure it is sharp, and mounted to cut on the
'.power stroke. Use coolant if. necessary. T 4

Metal #ay be hot and have a sharp burr after being hacksawed.

Set blade tension at manufacturer's recommendation. - | =

PNEUMATIC ‘TOOL SAFETY -

1.

2/

Pneumatic tool hoses must be secured to prevent accidental dischnnection.
Compresseg,air can be used for sleaning only if pressure is less than 30
'pounds per square inch (PSI) and 1t is used with an effective chip guard.
Any pneumatic hose'over 1/2-inch 1n dﬂameter must have a safety valve at

‘the source that reduces pressure if the hose fa11s. '

Couplings between hoses must have a safety connection in case the coup-
‘lings fail to hold, N X .
A1 prieumatic natlers with automatic feed and that operate with over 100. -

fPSI pressure must have a safety device on the muzzle to prevent the 1
" nailer from ejecting when not in contact with the work surface, It is

wise to have this feature on all nailers.

" Never point a nailer or stapler at anyone, when'carrying them, point them

. toward the f1oor\

Never use pneumatic hoses for hoisting anything. ~ e

[
b




8.. Use a dryer and fiiter to prevent mojsture and dirt from entering ‘the

tool. ¢ : i ’ ' A - *
9. Be sure hose and fittings are (in good condition and secureiy fastened . = -
R ~ before opening the air-line valve. o
10.  Never exceed the manufacturer s recommended pressure for tools.
1. Wear proper personal protection ‘when using pneumatic tools.g
12. When work is completed, shut the air supply off and then run the tool to

( ~drain the 1ine before disconnecting

SPRAYER SAFETY ,
1. Do not exceed atr pressure recommended by manufacturer. A blowup could

occur., ’ : . .
2. When spraying, wear respiration protection and work in a well ventilated
area only.

3. Never spray near ignition-hazards.
4. Do not point the sprayer at anyone.

' HYDRAULIC POWER TOOL SAFETY . - | | ‘
| 1. Hydraulic fluid must be fire resistant and approved by the United States
: Bureau of Mines. ' .
2.. Never exceed the manufacturer's recommended safe operating pressure for
‘hoses, pipes, fitting, filters, and controls. |
3. Never'touch a stream of hydraulic fluid- from a leak. The fluid under
pressure can cause serious injuries. |

POWDER-ACTUATED TOOL SAFETY .
1. Powder-actuated tools must be checked out and tested before loading each |
day. If not in good working order, they must not be used until repaired.
2.. Do not load powder-actuated tools until just before using them. '
Never point them at anyone, whether loaded pr not. |
4. - Hearing and eye protection must be worn along with any other necessary
personal protection. - - ~ -
Never ‘allow hands or fingers in front of the open barrel end.
Never leave the tool unattended when using it, even if it is unloaded
" Return it to its case and put away where unauthorized personnei cannot
get it. - p i
7. Leave protective guards in place. = \
| There must be a safety dbvice to prevent firing in case the tooi is

p




1 K}
: dropped or while it is being loaded and un]oaded ' i;?
- -9 Therd must be a safety device that prevents firing 1f the muzzle is .
' tilted over efght degrees. o oo - | p S

, 10. There must be a safety device that prevents the ‘tool from firing uhless
' the muzzie is pressed against the material surface.
4 11. Use Tow velocity piston type tools whenever possible,
2. Only those trained and qualified by an authorized dealer or distributor |
should be -allowed to use powder~actuated tools. Lo f
13. Dol Inot use powder—actuated tools where there is a combustion or explosion_
N hazard. - ' ‘ ' '

FASTENER (STUD GUN) SAFETY .

1. Do not drive fasteners into very hard or brittle materials such as: .
Cast 1ron f | ' O
Glazed tile | . : S
Surfaced hardened steel L | | ’ : ‘
Glass block |
Face brick _ _ L :
.. Hollow tile . : - | S .

- ® a 0 o o

I3 .

 COMPRESSOR SAFETY - Even though compressors are actually powered by electric motors
-or gasoline engines, they w111 be covered here because of their direct use with
_ pneumatic: tools. '
1. Air storqge tanks on compressors must be approved by the American Society
' of Mechanical Engineers (A.S.M.E.) and have this approval permanently -
stamped into them. "
2. Drain the water out of the storage tanks at least daily, ‘to prevent rust
through and weak points.
-3, Compressed air storage tanks must* be equipped with a working safety relief
' valve to prevent exploding. "

4, Keep the relief valve and pressure gauge 1n good working condition. )//

4




Assignment

4

Select any two'of the following three assignments to complete 1nstead of taking
> the Self Assessment and Post Assessment exams.

, . ) |
1. List, step-_x:step a1t of the safety practlces that you perform when operating

“

at least two of the electrical, ‘pneumatic, hydraulic, on powder-actuated tools
- which you uge in your work. - . /- |

[

2. Write a short report fbr‘your instructor, citing at least efght power tcbl
violations at your job site, and explain what can be done to correct the
“violations. - -
3. 'Have your 1nstructor show you or demonstrate to you at least five power tools
L which are in unsafe condition or unsafe use, and you point- out the faults.

|
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Self
Assessment

-

Select the ‘answer which best completes the statement. Write the Tetter of that
answer in the blank to the left of the statement. -

1. * Al electric tools must have:
a. coverqguards \
- b. grounding wires,
c. guard covers
- d.  receptacles

*Circular saws should be used to cut:
= a. 1n the forward motion only o
~' b, in the backward motion only

c. 1in non-ferrous woods - -

d. crooked cuts

' 355} One of fhe reduirementg'for using compregged air for cleaning is that:

pressure is less than 15 pounds per square foot
pressure is less than 30 pounds per square foot
pressure 1s less than 15 pounds per square inch
pressure 1i;19§s than 30 pounds per square inch

aa o6 o o

© .. - Regard{ng pneumatic tool hse, hose couplings should, be:

a. fitted with a safety connection

b. subjected to no more than 15 pounds per square inch
c. made of 1/2-inch hose - '

d. fitted by compressed air




B

’6.

10.

Hhen carrying a pneumatic ﬁa11er or stapler, a1ways

a.

c

. point it towa your leg
- d.7point it toward-e wall

.point 1t toward the ceiling

+.point it toward the floor,

d
~

If the operator exceeds the air pressure recommended by the manufaEturer:

a.

b.
- C.
4

a blowup could occ@r
ignition could occur

_pa1nt droplets will .cond

e

the nozzle could get plugged up

Hydraulic fluid must be:

a.

.

b
C-.
" d

Powder-actuated tools should be equipped with a safety device to

fire resistant = «
filter resistant

stored in sub- freezing containers

streak =proof

¢

‘prevent discharge:

a.

b
C.,
d.’ which is a low velocity piston

A
b.
C..
d.

unless the muzzle 1s pressed against material

at all times \
until the tool is dropped

concrete
wood

particle board ' \

" . Fasteners should not be driven into:
~extremely hard or brittle materials

Air storage tanks on compressors must be approved by:

b

c.
d.

- American Society of Mechanical Engineers
ingi neers .
American Society of Compressor Engineers
Amerjcan Society of Pressure Engineers

American Society of Mining.

L

53
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" Post
Assessment

~ Select the answer which best completes the statement.. Write the letter for that
answer in the blank at the left.of each statement. o T
’ b
1. With which of the follgwing tools would you Tikely. find coolant being used?
a. circular saw :
b. reciprocating saw -
» c. . pneumatic stepler
d. power hack saw ' L n

2. Compressed air can be used for cleaning only if the pressure is 1ess than
' a. 30 pounds per square inch (PSI) :

" b. 3 0PsI o | D o :

c. 60 PSI ' o /‘,

d

15 PSI N

3. When you're finished using-a pneumatic tool, you should:
, | ~a. disconnect the air line, then shut the ‘air supply off -
" b, shut the air supply off, then disconnect the line
c. disconnect the air line, then allow it to drain : - e
d. allow the line to bui}d up pressure until thﬁlnext Job g o

4, Any pneumatic hose over 1/2 “1in diameter should have a safety valve that
: reduces pressure if the hose fails. The safety valve should be located at: ' (
) | a. the source | . - - o -
b. the tip- ‘ ‘ o - -
c. the coupling - | o K
-d. the dryer L N -
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9.

In oporat1ng a portable c1rcu1q& Saw, the saw b]ade should clear the
stock by: L

%. 2-3 inches

b. 1/4 inch | |

c. ' 1/8 inch or less | e

d. no more than 1/2 inch

A portable circular saw must have a fixed guard over the up!!: half of
the blade and:
a. 2 fixed guard over the: bottom half of the blade
a portable guard over the bottom half of the blade
" a working movable guard over thekbottom half of the. blade
“a flexible guard over the bottom half of the blade

o

[« S @ Mas
PR 2

‘Starting the saw and a]]owing it to come to full speed before cutting
will prevent: o

a. overloading

b. buckling ,

c. burrs o P
d. blade tension

Couplings between hoses must have: : .

a. safety valves / |

b. safety harnesses

c. safety connections

d. safety tegsions

Hydraulic fluid must be:

a; warmed before use

1. purplish in color

c. fire resistant .

d. 'used in powder—actuated.tbols
' | .

Fasteners can be driven. 1nto

a. cast 1ron e d . .

~ b, glass block

¢. both of the above
d. none of the above

-

(91§
C.

>




ST e R T AR Rk At ‘ o -
T . , . . , ; R

-y INDIVIDUALIZED LEARNING SYSTEMS | "
D » — . f .

Instru ctor

&)

Post ﬂssessment Hnswers

-

‘1. d
2. d
~- -
3. b
4, a
5. ¢
6. ¢
. R
7. a
8. ¢
9. ¢ \
B §
10. d ,
[ 3
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Goal.

The épprentice will be able to :

describe fire safety practices.

FIRE SAFETY

Performance Indlicators:.

1. Describe fire behavior. .

2. Describe the elements of
" combustion. ‘

3. Describe fire hazards.

-
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Approximately 8,800 people died'%s a result of fires:in the United States during
1976. On account of recent changes in the method of estimation, this total is
. down sharply from the approximately 12,000 annual fire fatalities estimated by the
National Fire Protection Association. The principal reason for this substantial
decrease is a major reduction in ;the number of motor vehicle fire deaths included
n the estimate, ' ‘

(4

Of the 8,800 estimated total United States fire deaths for 1976, approximately
- 6,200 or 70 percent are estimated to be residential. On account of-the revisions
{n the method of calculating national death statistics, the proportion of fire A
| -deaths that are residential has risen substantially from previous estimates and
place new emphasis on the relative severity of the residential fire death problem.

FIRE BEHAVIOR SCIENCE .

Fire is a chemical ,reaction known as combUstioo It 1s frequently defined as the
rapid oxidation of combustible matertfal accompanied by a release of energy in the )
form of heat and 1ight. |

4

!

BASIC COMPONENTS OF BUBNING

For many years, the ‘three-sized figure of the fire triangle has adequately been
used to explain and describe the combustion Qnd extinguishing theory (Fig. 2-1)

Oxygen, heat, and fueI in proper proportions create a fire, and 1f any one 6f the
" three elements is removed. a fire cannot exist. Racently, a new theory hps been

developed to explain‘combustion and extinguishment further. Those who developed ’

' this theory made a transition from the plain geometric triangular figure, which

we recognize as the fire triangle, to a four-sided geometric figure, a tetrahedron

(Fig. 2-2), which resembles a pyramid. One of the four sides serves as #he base

and. repy nts the chemicol chain refiction. The three standing sides represent

heat, fuel, and oXygen. The removal of . one or more of the four sides will make.

the tetrahedron 1ncomp1ete and result in estinguishment of the fire.

~

Aruitoxt provided by Eic:

CERIC -,




e . . e s fT i
OXYGEN SOURCE * HEAT SOURCES
| Approximately 16% Required To Reach Ignition Temperature
. - . Normal si contains 21% O3 . Open Fleme ~ The Sun :
Some fuel materials comain Hot Surfaces "
- sufficlent oxygen within Sparks and Arcs -
their make-up to support ° Friction — Chemical Action
burning. : - Electrical Energy
N . ‘ Compression of Gesos
FUEL
PHYSICAL STATE
GASES LIQUIDS ' SOLIDS
Natural Gas | . Gesoline ' Bulky — Finely Divided — Dust
Propane o Kerosene » : .
Butane Turpentine Coal Plastic .
Hydrogen . Alcohol Wood Sugar - i/
Acetylene . . Cod Liver Ol Paper Groin
P Carbon Monoxide ’ " Paint ~ Cloth _H'V
others , Varnish ' Wax Cork
. : Lacquer Gresse ~ others
Olive Oil . - Leather ‘
others

Pigure 2-1 The "fire triangle" was .used to explain the three components
necessary for burning. '
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Fijhra 2-2 The vgi{re tetrahedron", a four-sided solid, was suggested to ':} R
include the chemical chain reaction. as another component bt A "”-QJ

necessary for burning. The components would then form a pyramid.
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I. FUEL N | - '..' - s 5 ' s S X | |
The fuel segment of both the fire triangle and tetrahedron is defined as "any ,
material that can be oxidized." The term "reducing agent“ ‘has reference toa - ¢

fuel's abiiity to reduce an oxidizing agent.

OXYGEN (Oxidizing Agent) . 7. 1 - ol
"7, - ' The term "oxidizing agent" helps explain how some materiais,csﬁch as sodium

.~ nitrate and potassium chlorate, which reiease their own oxygen under certain
conditions. can burn in an oxygen free atmosphere.

HEAT (Temperature) - T oL "
Heat and temprature are closeiy reiated and in some cases inseparable. Heat is

a type of energy in disorder whiie temperature is a measure of the degree of that -
disorder. -{."ﬁ ' | ' - —— | d ¥
S 'CHEMICAL CHAIN REACTION A . .. ,
A The vapors of gases which are distilied during' burning process of material
ﬂﬁyare carried into the flame, These vapors contain atqms and moiecules which have .
"'-?not yet been . changed and they have*an eiectrical charge which either astracts or _

. |
. N
. | )
' . . . : o f
u.”,repels other particies (Fig 2 3) L L L : S
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The. area between the flame and the fuel is called the "flamg interface", a place
where very little burning takes place. Oxygen is drawn into the flame area from
the 1nterfade throughout 1ts uppermost regions. Here the molecular structure of

the material is breken down and the released atoms combine with other radicals to

form new compounds which are again broken down by the heat{ Neither this descrip-
tion nor the reactions depicted in Fig. 2-3 are a step-by-step process, because
these reactions occur simultaneously in varying degrees.

~ PRODUCTS OF 'COMBUSTION

When a fuel burns §t undergoes chemical change and there are four products of
combustion: (1) fire gases; (2) flame; (3‘ heat; and (4) smoke.

. , / .
FIRE GASES o
The term "fire gases" refers to the vaporized products of combustion. The more
common combustib]e materials contain carbon which,/ when burned, forms carbon
dioxide and carbon monoxide. - The principal .factors which determine the fire gases
“that are formed by burning are’ the chemical composition of the fuel, the percent
of oxygen present for combustion, and the temperature of the fire. The carbon in

~ most fuels can be burned to complete combustioh under controlled conditions.

This condition requires the proper mixture of fuel vapors and oxygen being regulated ~
to the extent that most of the gas produced is carbon dioxide A good example of
complete combustio@ is found with the common’ fuel methane (a natural gas) and is
diagramed as follows and 111ustrated in Fig. 2-4. ' ‘ '

’ ) ' '
' / .

Figure 2-4 Complete combustion of methane occurs when air (O ) and the

"~y

)
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.Under most burning conditions howaver, the oxygen concentration 1s never adequate
for complete combustion; consequentiy. only a part of the carbon is oxidized
. This situation is particularly true with carbon ‘fuels other than methane such as

wood, cloth, paper, and hydrocarbons. When only a part of the carbon is oxidized
carbon monoxide (C) {is formed instead of carbon dioxide (COZ) While carbon

‘monoxide .gas 1s not the most toxic of fire gades, it ranks first  in the cause of

fire deathsrjécauseyip is always one of the most abundant. When two or more gases
or vapors aré present, their total effect is usually greater than the sum of the

factors taken separately. Carbon monoxide (c0) 1s to unstable and has such an - -
affinity (combining power) for oxygen that At will combine with or rob almost any /
other oxygen-bearing substance of its oxygen to form 002 When carbon monoxide /-

"is heated to approximately 1,200 degrees in the presence of oxygen, it will burn

tb produce n dioxide gas. Carbon monoxide gas is colorless, odorless, taste-

m'ly lighter than air. It may also bel produced by slow oxidation.
It may ‘be found in sewers, caves, wells and mines in addition to automobile
exhaust smoke stoves and furnaces. . , T -

. ’ )"
Hydrogen wulfide (HZS) is a fire gas which may be formed during fires invo1ving

- organic material containing sulfur, such as hair, wool, meat and hides. It s
a colorless gas with a strong odor similar to rotten eggs and is highly toxic. It

is heavier than air and will ignite when heated to 500 degrees F. Nitrous fumes

- or oxides of nitrogen are also,common fire gases and are very poisonous.

FLAME | . o
Flame is the visible 1uminous (light) body of a burning gas which becomes hotter

. "and Tess Tuminous when it is mixed with increased amounts of oxygen This loss
~ of Tuminosity is due to 2 hore complete combustion o;/zhe carbon. For this |

reason, flame is congidered to be a product of combustion. However, heat, smoke

and gas can develop in certain types of smoldering fires without evidence of f1d@e.
: P ' o o . . |

.- HEAT -

Heat is a fopm of energy which is measured in degrees of temperature to signify \
its intensity. In this sense, heat is that product of combustion which is. |
responsible for “the spread of fire. In a physiological sense; it- is the direct

cause of burns and other forms of injury. In addition to'?'ns heat- reiated

inJuries\include dehydration, heat exhaustion, and injury to the respiratory

- tract. Heat, along with oxygen depletion and carbon monoxide formation are

N | ¢ . ; Voo / .
. ’ ;- X - N . .. ) ‘ . ,
SN Y o -4
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regarded as the primary hazards in fires.
4 . '

 SMOKE | - , .
._'Smoke is a visible product of incomplete combustion. Smoke ordinarily'encountered
at a fire consists of a mixture of oxygen, nitrogen, carbon dioxide, some carbon
Tonoxide, finely divjded particles of soot and carbon, and a miscellaneous

assortment of products which have been released from the material involved. ‘In
2 burning structure, st\c builds up gradually and continuously reduces visability

until ventilatdon is accomplished ~ Lack of visibility causes disorientation which o

can trap persons in a smoke-filled building

v |
* ]
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b
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‘Self\ _
Assessment

N

Determine the correct word(s) for each.statement and fi11 in the blanks.

© 1. The three sides of the fire triangfé\gfe . B |
and . S ‘ o | , !

o—

2. More recently-a Qeometric figure known as a<f1re tetrahedron which forms a
pyramid brings into use a fourth component necessary for burning which is.

3. Complete combustion produces: S , \ ' , - .,
and ] L. o ;)
0 4. Carbon monoxide is the most toxic of fire gases. True ___ False ___
5. Hydrogen sulfide is heavier than air. True ___. False ___ *
- Ca ' t , ' - L
- - ) /
. ’ / ‘ s
. 's , '
\ »
-
: )
- ¢
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Self Hssessment

1. oxygen, heat, fuel B _ | | _' oo SO o

v ;o

Z‘v'chemica1 éhain feaction ;

3. flame, heat, seRke, five gases

4. True

- & - 5. True
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Post Y
Assessment 3

' _.. - ' | ‘ . -‘ . V' )

~ Choose the answer which best fits the questton;»'write the'letter.df the answer
on the 1ine in front of the'question»or‘jtll 1n,the blank with your answer. .

S M Based on statistics, how many people could you expect ‘to die as a
’ result of fires in the U.S. this year? .

o :.‘? a. 20,000
. . .'b. 10,000 or so _
.o ‘ c. 850
A d. far more than 20, 000

' 2. MWhat are the ‘three 1ngred1ents of any fire?
.t I

T SO - o

®

(= i~
. .

(2]

3. - Which of the following fuels is an example of a fuel which creates its
~own oxygen while burning§

- ' a. wood or textiles
- b. green wood. only

c. tetrahedron

d. sodium nitrate

4. What are thé four products of fuel combustion?

a. ' -

»
b. '
c.

d. . "

R .which gas is the most abuniently produced by a fire?

- ¢ i a. carbon dioxide (CO. ;
. M- b, carbon monoxide (CO o
| c. hydrogen sulfide (H,S : - o
. d. all.of them are fouhd 1n simiTar quantities o

6. . Which of the fol1ow1ng occurs when oxygen to a fire 1n 1ncreased?

. ‘a. flame becoés hotter | |
| . b. flame becomes cooler but is more visible.
{ c, more smoke is produced N

~N

‘a—...v.-' -

LA‘q. more hydrogen su]fine 1s produc@ﬁT

el .

-
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7. ___. Mhich ofﬁthelfolld%dng is a heat-related injury? - ; oy
| a. bolls \“ . g \

b. ~dehydration b
- ¢. hardening of the arteries
d. softening of the arteries

8. Statistically, what percentage qf deaths due to fire are residential
. in nature? » , -
' a . 77% . . ) . ’ - St v
b L 88% te . ' ‘ ‘ [
d. 70%- ' B ’ - '

9. The term "fire gases" refers to ‘\ . ' I

a. . the vaporized produces of combustion
, b. the vaporized products of smoke
N c. the vaporized products of atom release

d.'_ghe vaporized products of oxidizing agents | ' N #
10. ____ Which of the following is probably not a part: of smoke?
. a. carbon dioxide | '

b. titanium crystals
" C. oxygen
' d. soot_- '

Y
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Post H§sessment Flnswers

2. a. fuel, b, heat, c. oxygen

3.4

4. a. smoke, b, fire gases, c. heat, -d.” flame

*
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The apprentice will be able to
describe occupational health
hazards and their prevention.

Performance Indicators:

' 1. Describelnoiseihazards to
’ * human health. '

2, Describe dust, vapor and fume
hazards. ' | :

3. Describe chemicallhaibrds. ‘
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~  For successful completion offtﬁi;.@odule;

1.

4

Familiarize yourself with the objeptives_On_the cover %$heet of this.module.

Study .the Information section.

Take the Self Assessment.

Take fhe Post Assessment.
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_open cuts, scratches, or breaks in ‘the skin, absorption is still easier.

An industrial hygienist is a person who has been trained in recognizing,’eValuating,"
and controlling environmental factors The hygienists. concern themselves with the
chemical, physical, biological, or stress factors that may cause illness, impaired
health, or significant physical discomfort to employees | RN

Health ha;ard§ frequently result in employee over-exposure tortoxic materials.
There are many toxic materials, some of which you are probably quite familiar with,
such as chlorine gas or carbon monoxide.

When an employee becomes over-exposed to toxic materials, his or her health can be
affected either internally (vital internal organs) or externally (skin, sense
organs). Therefore health hazards result from both INTERNAL and EXTERNAL eaposure .

"~ to toxic materfals. -

- LT .
a o o : , | -,

* - JNTERNAL Exposuae resuits in damage to internal organs from harmful or toxic materials
. entering the\body in three ways. _ .

Gy breathing contaminants into the respiratory tract or lungs, such as dust,
\  ‘fumes, vapors, mists, or gases. ’
2. By swallowing contaminants with saliva, water, or food into the digestive
| tract. - .
3. By absorption through the skin.

Many substances, such as TNT, leaded gasoline and hydrogen cyanide can produce.
internal poisoning by direct contact with the skin. . If there are wounds such as

The other tyyeﬁof health hazard, EXTERNAL EXPOSURE, can be defined as a contact
with the skin or sense organs by harmful elements, or simply too much contact with
an ordinarily harmless element. Effects of external exposure can vary quite widely

- ==from skin rashes to severe burns._ Even nqise can be considered an external health,

3

3
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NOISE - ,, | . |
Exposure to noise affects one of our senses; the sense of hearing. There are five
senses: sight, hearing, smell, taste, and touch. Any one of these senses can be
affected oy external over-exposure to toxic materials, or physical agents. |

¥ . -
' ’

" Until three decades ago, the effect of noise hazards on workers was not regarded
- as significant by some employers. As more information was gathered, 1t became’

evident that many employees were suffering from acute hearing losses due to the
noise levels in-their work area. To effectively combat the problems of excess

| noise in your work area, you should understand some of .the basic concepts of sound

and no1se levels.

The noise level. of enyVOperation'1s'measured in terms of DECIBELS (dB)} A decibel
1s the measurement of the intensity of a sound. Different soffnds have different
decibel levels. For example, the intensity of a soft whisper is about 30 d8,
norma] speech i¢ about 73 dB, and a Jet airplane gives off an 1ntensity level of
about 160 dB. If you have ever been near a jet airplang when the engines were on,
you wi]] probably remembe¥ how loud‘hnd'possibly painful the noise was.

One important point to remember, with regard to sound' is that a,hearing loss

usually occurs only after a worker# has been exposed to a noise level over a period
- of time.
If you were atqan airport and were near the airplane for a short/time,l you. wouldn t

“For examp1e, we listed the intensity level of a jet airplane as 160 dB.

experiénce a -permanent hearing loss. But 1f'you had to work near airplanes al]

.

“day, and‘didn‘t;wear ear-protection,.you w8u1d eventually experience a heartng loss.

Following ‘Is a Tist of, exposure levels a workercan tolerate for a certainy number |
of hoyrs per day over a long period of time. ' T Ce
| . Sound Level = .

Peasured in_doA

£ 90
® : . 95

Maximum Hours of Exposure
i Per Day

771000 S

1/2

1/2 or iess

1/2 - S e, 102

7108
IR i [

o ]

]] 5." .

8
6 B B .
4 | ,
3 97 )
2 ’ .

1

1,

A
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As you have probably noticed in the sound exposure f!be]s the notation dBA 1s used
We have already explained what decibel (dB) means. The “AY stands for a scale on
a sound level meter, which approximates the range of a person's hearing.
-a qualified person measures the noice level 1n your work area, he or she w111 _use

a sound metér.

v

If excesgive noise exists, temporary measurei, such as ear plugs or ear muffs,
should be 1nstdtuted immediately, while steps -for a permanent solution are being.
Industrial hygienists or safety and hea]th specialists can he]p to

taken.

recommend the best course of action.

Not only does noise affect the ability to hear, it also affects the body 1tse1f
Noise ‘can cause changes in the size of b1ood vesse]s, restricting the flow of b1ood,
making the heart work fasteP. Noise also affects the bra1n, causing blood vessels. - 1
to en]arge and produce headaches.; Other body organs, such as the k1dneys also ,."f’”ﬁf

are affected by noise.

Excessive noise affects the rest of your body and therefore can a]so be an .Jf .
intgrnal exposure. ‘ : :

Noise can also stimu]ate anlindividuaI to 9 nervous peak
efficiency result which lead to errors in judgment.;aThis may be- ref1ected 1n a
reduced quality of work and an,increased number of accidents.nhyﬁ;:;,f “

to toxic mater1a1s.
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| There gre<muhy permanént]y harmfu] conseQUences fOr emp1oyees who are over»exposed‘
The fol1ow1ng table indicates the results of over-exposure
to some specific toxid materia]s or. hazardous physiﬁal agents._ L 'T,

Momentary lapses of
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. ;gf}?fFViExternai exposure to-certain chemicais removes the skin's. protective oils and makes
?”.‘f_fj "1t more susceptibie to 1nJury. An exampie of a chemical that wiil do this is

.;i ;;(‘f;”,There are many ways that materials and éhemicais can. affect the body The first
D specific type we will talk about is called exposure to AIRBORNE CONTAMINANTS ., - They

0" are measured in Threshold Limit Values (TLV). TLV refers to airborne concentrations’
A .. of substances, and: represents Yimits under which.nearly all employees, may, be exposed

Aﬁ” . o ~without adverse effects.< Threshon 1imit values are stated in terms of time R
l}ﬁ?xle§hﬁhweighted concentrations for an: B-hour workday and 4Q=nour workweek o v.f3"$ﬁﬁg

_Foilowing is a brief description of each of the categories of airborne contaminants

SRR ii“'which can be.. commonly found at work sites R CoLe . .,;;-- N
L ﬁ,»,DUSTS are airborne particies generated mechanicaily from operations SUCh as f *f‘.

* iﬁfﬁf.uedriiiing, cutting, blasting,, crushing. and grinding. Dust particles are measured | .
. .t. in.microns (microns are about 1/25, 000 of an inch in size). = Most dust averages. .?,Q_i3?u"

jﬂj5{'f~/;;fbetween 12 to 3/4 0f a micvofi. ‘Dust particles therefore can not be seen by the Lo
Ll ~human eye., They can affect a person s skin, eyes and lungs. R %1f:_f}.ﬁns$‘
. .. . ’ "-‘v_'. o a“' ) ; . . -‘ - S * ./..4 N

;u;_;lfu_;,{Another airborne contaminant»is FUME Fumes are soiid particies that are produced 1‘¢%?
¢~ .7 by“condensation of vapor usuaiiy accompanied by chemical’ changes Exampies are\ .Jeygs“,a
: f;';;f”a,waiding, burning, and’ décomposjtion«by -heat. “The mostxcommon fumes. are caused” by '”;fﬁi‘
S aff: rthe oxidation of a, metq] Fumes are usually smalier than dust and range generaiiy .
ff'ﬂ-’,rrfu,hgiow 1 micron, thay cannot be seen by the naked eye eitheri mor* e

. [ARL NI S
. . S 75 ,'-*, T
e (I ,'

ie;ff{f:Another airborne contaminant is GAS Gas is';




. closed. space,

7
7

The 1ast airborne contaminant we wilT.d{scuss is called VAPOR | Vapors are gaseous %

forms that normally are in the so]id or 1iquid state at room temperature; Most

vapors can be chdﬁged bac!'io a 3011d or 11qu1d state. by 1ncreas1ng the/pressure
OR decreasing the temperature Th1s d1fferent1ates vapors from ‘gases.since gases ;
change to a solid or liquid by chang1ng both.temperacure~AND pressure. _ Y

" Most hazardous mgter1a1s can be_class1fied by the way they affect the body. Afpe
‘borne contaminants, in addition to ‘those already mentioned, may include the

following: 1) IRRITANT materfals that attack the lungs, 2) ASPHYXIANT materials = -V -
that ‘combine with the blood to prevent' he normal-transfer of oxygen to the
tissues, 3) ANESTHETIC and NARCOTIC mat r1a1s that cause sleepiness and nausea, '

4) SYSTEMIC poisons that attack the vital organs of the body such as the -1iver and

kidneys ‘ 5 _ .

Short of covering your entire pbody and breathing from a self-contained unit there

,fis virtually no way to protect yourself from the many gases, fumes, etc. wh1ch are =

found at many work sites. Fortunately, the body can accept many of them for short

»periods with 1ittle negative effect. Ventilation is the most effective way to. dea]

:‘_ with ‘most of them, . circulating air which replinishes contaminated atr with fresh -

_ Gloves, proper c10th1ng and face shields may be necessary in some 1nstances
"_'Respirators, or other art1f1c1a1 breathing devices, shouly be used only as "a last |
resont !
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Self
Assessment

4
’

N | e
From the four possib4e\gnswers below each’ statement, select the one that correctly - jf~":
~completgs the statement. Place the letter for that answer in the blank to the left

" of the statement. . . = . - | - o
3 . - ' . ) j

. . . \ . . s . )
1. How many hours per day could employees wonk in an area that was measured |

to pe 100 dBA? S R ) T
a. one hour | . ' |
b. two hours
- ~ ¢. three hours
d. four hours
2. If .vapor, mist gas, fumes, or dust 1n your -work area 1rr1tates your
EYES the effect would be called an exposure.

. ' ° . . ' | )
', a. .internal a P | /
@ b.rﬂleg‘al L , . oﬁ\/ : C

c. external |

, d. 1soton1c-~, .'1 - ; : . ”:

3. A material that causes a worker to pass out because of {acr!of oxygen
would be: _ | o o N
a. firritant - A“ // | o b
b. asphyxiant ) g ya T :
c. external T
- d. systemic
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What would the effect of dust on an emp]oyee be ca]led?
a. negligible .

"~ b. internal exposure _ |

.Cc. external exposure o - - L
- d. bothbandec - - L '

" -Noise may cause: , : _ b

.- temporary loss of vision | |
. temporary loss of hearing =~ . .\'k_

a

b
c. bothaandb.
d

 ¢. absorbing contaminants ; S

- d, ~1ntahgiblevfactors\ - o o ]

v .b.' chlerine gas : | . A _» , :

loss of hearing,‘stress, loss of concgntration- |

, . A )
Noise has been regarded as a health and safety hazard for:
a. about 300 years
b. about 30 years
c. about 3 years | |
d. about 3,000 years T '
‘ " - :
which of the folfowing is clearly an example of 1nternal exposure?
a. ,breathing contaminants
'b. swallowing contaminants

d. all of the above » o .

\.
An industrial hygienist is a person who can recognize, evaluate, ‘bnd

control:
decibels

/

¢. environmental factors
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Post
~Assessment

~ Select the answer which best completes each statement. Write the letter”forfth@t” N

answer in the blank to the left of the statement. :
L Noise can.affect: , | L ; |
| a. the ability to hear | | : - - L
b. the body itself | . - |
' ¢. both of the above =~ = = - - . Ly

_d. airborne contaminants

2. Which of the fb]lowing 1s an exampIe of a vapor?

C a: the smell of soup heating on a stove = - ' Lo
b. a small particle of liquid from the ailr in a chrome plating factory
'c. a TLV ’ -

d. those small particles in the air after blasting a h1]]s1de

3. Which of the following is not an airborne confgpinant?;
- a. gas ' |
¢+ b, sunlight .
~ ¢. dust | -
* e d . fum ’ \ .
A , Iy -
4. ‘ A materia] which affects the heart is. cal]ed
T K od
.a. an irritant

"b. an asphyxiant.
¢. 3 narcotic Y
d. .a systemic poison

T
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s The -best way to protect yourself,;rom airborne

- . ‘a. wear a cotton hood ' - |

' b, ventilate the areg”

{ c. wear a pressurized suit
d. wear glove§ and a sh1e1d

.8, . The main difference between dusts and-mists {s;: ( "
| ) ~ a. one can kill you and the other can't o "i.-
b. the size I t ’
‘¢. no difference © . e A
| d. one may be a particle comprised of Tiquids | o |
’ . Y. - _ i NV " ' ,‘1‘ S \-;.
7. EXpoeure to toxic materfals can result in: | | ﬁg‘ | I
. a. 1internal damage - B ) ;
b. 1internal or external damage. |
c. internal and external damage. . ¢ q
d. external damage. ~ '
‘8. *___ Swallowing contaminated material is,an example of: '
LA, internal exposure . ¢ ,
b. stomach cramps | _ . o/
ﬁ}' ' : ° c. external exposure - S
' d both 1ntern91 and external exposure- = ' -‘ R
9. _ TV refers to: - _ . | L
L ¢ a. thematic. Timit va1ues | o . | -
' b, cdncentratidhs of substances and ‘the t1me wh1ch the body can withstahﬁ
- thenm , ' e ;
C. nn]y airborne particles of dust. mist or vapor
- . d; Qone of the above | - L y o c s

10. ° I your skin absorbs a toxic material 11ke gasoline you Y'un the risk of

. a. internal injuries
" b. toxic hydrosis
. {ndustrial hygiene
SN '
) dn loss-of,hearing)
) o . “ , [ '_’. ’ o
: o ‘: i"(l'.

.’. K ’ »

: " o M
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Goal: o “. . - Performance Indicators:
The.aﬁprentice.will\be able to , ' 1: Describe.circuit protection.
' ‘describe safety practices in ‘ )

working with electrical circuits, 2. Describe grounds,

+

3. Describe plectrical haz;rds._

y




\

~ Without power toon.of many kinds, today's skilled worker could not produce work

marly years ago, the only portable electric itool regularly found on the job was t

of the quality and quantity currantly demg ded in technical occupations. Not-toa}
electric drill. Today, portable electric tyols of magy kinds are available, and o

;“the apprentice 1s -expected to learn ear1y1n\§:s career how, to operate a1l such

tools used in his trade. This module describas some of the most common portable

; . .

electric tools and gives 1nformat10n.neédga-foﬁ\%he1r effective and safe use.

"y

-~
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To successfu11y complete this module, comp1ete the following tasks in the order
listed. Check each one off as you comp}ete it.
- f.' ____ Read the Goa1 and Performance Indicators on the cover  f this modu]e.
~ This wil 1n orm you of what you.are expected to ga1n from completing
“this module And how you will demonstrate that knowledge. Read the
Introduction section to understand why this module is important.'

2. Study the Information section of this module to agquire the knowledge
necessary to complete the .Self and Post Assessment exans. '
B | , L Y

3. Comp]eﬂﬁ the Self Assessment exam and compare your answers With those

: on the Self Assessment Answer)Sheet oq_the page immediately following
. the exam, Re-study or ask your instructor for help on any questiohs

you haye trouble with. <The Self Assessment exam will help you qetermine'
S how wall you are 1ikely to do on the Post Assessment. .

- 4, Complete the Post Assessment exam-and turn your answers in to your
instructor. It is recommended that you score 90% or better on the
Post Assessment before going on to the next module.

\l
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Information

PORTABLE ELECTRIC DRILLS
l The portable elg%f'Tc drill 1s the most versatile and probably the most often used -~
B power hand tool. (See Fig. E-49.) The ‘more powerful tools of this type can be " '%.
used not only to driii holes but also--with special bits* an¥ attachments--to sand
polish, countersink grind, hammer, stir nonfiammable paint, and drive screws.

B With other attachements the drill can be converted to a circuiar saw, a Jigsaw or
a table saw, but such conversions are more popular with the hobbyist -than’ with ‘the |
production-minded industrial user; the 1atter will generally prefer to use a power R
,tool specificaiTy designed for the Job at hand

|

|

\ .. . , W - ’ R
| - Fig. E-49. Portable electrig drinl

The 1/4 in. electric drill is generally a higm.speed tool intended for relativeiy
11ght-duty applications; the more powerful but lower-speed 3/8 in. and 1/2 in,
drills are used for heavier jobs. The chuck speed specified by the power-tool
~manufacturer is generally the "no-load" or free-ruoning speed The drill Speed will
. siow down considerably during the drilling operation. If the job calls for heavy .
work, an electria drill must be selected that has enough power to turn the chuck
“at the desired sqi.d without overloading (and thus overheating) the motor.

)(

v
' ’
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A cordless drill that requlres no power connection is. available, 1ts power source '¢‘~%
- is a self—contalned rechargeable battery. Unlike other portﬁble electric tools, .~ .
.+ the cordless. drill need not be grounded for safety This power tool has obvioug
adwantgﬁlb for working on roofs, in wet locations, or in other places where it i!
dlfficult or dangerous to run the cords of* conventional electric dr1lls
PORTABLE ELECTRIC SAWS | SR 4 T
Hand-operated saws still ‘have many uses in the skilled. trades, howeyer, portable
electric saws, because of their versatility and high produotlon capabllity, haveﬁ
. become the preferred types particularly*in the constructfdn industry Ihe most ' -8.5
q:;l:ely used portable electrlc saws are probably the electric handsaw ang the sabre ;-,;hl

. '.f .

: : . ' ' A . - . 2 - “ .‘:.." - ' ;- ;. 4 . ).. .
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. THE ELECTRIC DSAW . E vy
- Electric hané!gsl (portable electric clrcular saws) are made in si es to accomodate
~ saw blades ranging in- dfameter from about 6 1n to about 9 in. The regter the
. blade diameter, the greater the maxlmum depth of cut of the saw. A ilmth a -

about 2 7/l6 in. deep (See Fig. E .50, )

FEATURES OF ELECT&IC HANDSANS Electric ‘handsaws are used primarily for ross-
*cutting and’ r1pp1ng wood standard models being equipped with"a combinatio wood-
cutting blade Special types of blades are available for cutting nonferrou metals
and ceramlcs The base of the saw may be- raised or lowered to control the depth of -
the cut, and most saws. will make a bevel cut up to 45%, The blade rotates co@nter—_
‘clockwise and cuts in the upward direction. The upper half of the blade is - ‘*
sh1elded by a fixed guard; the Tower half is shielded by a hinged or telescoping
quard that opens as the blade 1s presdhted to the work and automatlcally closes over
‘the blade when the cut 1s completed :

‘ SAEﬁTY AND THE ELECTRIC HANDSAW.
If lnproperly used, the electric handsaw can be the most" dangerous of all portable
~dlectric tools, General 1nstructlons for. the grounding and safe operation of all
portable electric tools, 1nclud1ng sﬁws are - given elsewhere in this topic; however,
" every mechanic should also observe the following special safety rules whenever the

. need arises for uslng an electric handsaw: ’

4

- Before connectlng the saw to the power eource be sure the $8W blade 1s tlght 0n




.- = Never nééch underneath the mater al being cut

‘- Inspect the work . beforeﬁbeginning the cut to avoid cuttwng 1nto nails or?other* |

the arbor, all guards are in p]ace and 1n good working order, and a%l adJuSting
- devices: for depth and - angle of cut are securely t1ghtened atsthe desired

I ﬂ .

sett1ngs. " Never make adjustments to thd'kaw without first disconneCtinﬁ_the ;
~ power cord from the. outlet. T 4;; e |:§3;¥h; {”}1 . .

-dangerous obstructions.

Lo a R . . » , . T ’ "U ' h
- Stand to one side of the cuto A ' R R
: - As soon qs the cut'is completed re1ease the switch Nait'untt1lthe-b1qde stopél”'.jﬂf,Eﬂ
. turning before setting the saw; down._g“ R S
: ¥ \...
. v .‘
..‘.
'.' ) A \
Figt E-50. Electric handsaw -
* | '; ‘ ‘
. .. |
\' ' - S ng-'5‘51F*’50?fg!§ah“f;to?,ttxih:; e
3 THE* SABRE -SAW T DR N
B ‘The sabre saw is a reciprocating~b1ade saw, 1ts blade moves up and downw:acutting |
- (See Fiq. E-51.) The blade has a stroke of about 10, and its' tip is pointed
‘f' "and sharp so that it can start its own hold..” R+ght~‘ left hand bevel cuts, sharp TS
. “anales and curved cuts are practicable with this power, t001x Special saw blades - . ‘
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are availablé for clitting materfals other than woodV The average cutt1ng speed of o 5
sabre saws - 1 about 3, 800 strokes per minute, " o
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Three typeslhf portabIb efectnﬂc.Sanders_areuﬁn
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feature, especia]l if-:‘thé
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;tfpf';5€THE gELTSMOER™ P T
. ""3;jThe belt sahder 1s most usefu1 for sanding large, flat areas. The sand1ng is dona,
“e i straight 11ne by a. continuous belt.that runs over a base plate at high speed.

L

:T7Ff;ﬁgab1e in SeveraT abrasive gradgs. for rough to fine sanding off wood, and special = ..

When': usad on wood,,the sandu:}shou1d be directed with the grain. BeltF are avai]-

;gbolts are. avai]able for mate a1s other than wood. Belt sanders are sized by the

s WidEh and length of: the.belt. o o e S

J PEEEY ‘ » . . N
] .‘ L S ¢
+ e N

',“,;i_,;k1rus ORBITAL SANDER e T B S

.- better suifed fon sanding uneven or curved surfaces than a straight «1{ne ander
'.;j_jpo1ishing, buffing and even dril]ing. L : _ '. : B
’;iftufenounolno PORTABLE ELECIRIC TooLs -
‘“}‘irf_ they are ‘of the cordless (battery- operated) type. An electrical system or
- -;current«~the frame and the housing, for- 1nstance~-are connected to the earth through
:%'mﬁconductor is to carry electric current harmlessly away if it should "leak" to. the

1 ; _metal case of the appliance or tool.  Such leaks, which are called fault currents,'
" “result from breakdown of the 1nsu1ation of the conductors within the tool. When

fﬁ 75§Q£The orbital or finishing sander has. a’ rectanqular, padded base plate to which a -
.ffﬂf_;ipiece of abrasive paper or cloth is attached by means of clamps, - The rotary motor
‘ 'f’fjf;of the tool 1s geared to move ‘the bagg plate rapidly in a mited ¢ircular orb1t, ~

~ and the p1a£e osc111ates--moves back and forth and from.sjde to side--thousands, .
“of times per minute as its sands. The orbita] sander. can therefore be operated
--either with or against the grain, and it can be used in small sp ces and corners

'It 1s most, usefu] for finish work | N

s

/

"TuE otsc SANDER

R
H

The disc. is removab]e and can be replaced with attachments for wire bfushing, =~ o
Safety requires that portable e]ectric too]s must be grounded when in use un]ess
'appliance is grounded when those metal parts of it that are not intahded to carrj

" some conductive materia], ‘normally a grounding wire. <The purpose. of the ground1ng

a 1ive, uninsulated conductor "shorts" to the frame or case of a pdber tool that -
s, not proper]y grounded, the exposed metal parts of. the tool also. become 1ive,
- The tool thus, pre5ents a sdrious shock hazard to the user, who risks being badly
. burned or even killed as a result of a heavy fault current rowing from the
. defect(ve tool ;hrough his or her body to the earth. A cbrrectly grounded power

PR A R T N A g,
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_toal gives the user his or her best protection against the hazard f severe or eve
- fatal electric shock ' v - - o

N
[
o [}

-The shorting of Tive conductors with defective 1nsu1ation to framesn housing and

other normally neutral metal parts can occur in aky electrical’ syst m.or devige,
but tATS' ‘defect is. most 1ikely to occur in portabl equipment whic 1s.often

“subjected to hard use under adverse conditions. The felxible powerLcords of -

portab]e e]ectric tools are particularly vulnerable to damage. Mislise or abuse
lof a- power too] -or 1ts cord can also add to the probability of early electrical
. failure and resu]ting shock hazard '

A
{

THE GROUNDING CONNECTION - .~ - Y |
To be effecxtve, the grounding connection must be qont1nuous from the housing or
frame of the tool through the tool's power cord and p1u to the outlet box, and
‘thence thréugh the wiring system to a metal pole of water pipe‘buried in ‘the earth.
. In other words, whenever a connection is made between ary of the component parts
of a grounded electrical system--say an electric‘drill and an extension cord or-
the extension cord and the service outlet--the grounding wire of each unit in the

system must be connected to the qroundtng wire of the next unit.

oy

GROUNDING CAPS . )

Every new portable electric tool is equipped with a power cord having an extra
conductor that serves as a(groundjng wire, and the cord is terminated with a
'three-prong grounding capﬂdr plug. The two shorter blades of the cap carry the
current The longer blade serves as the grounding contact; it is connected to '
the grounding conductor in the power cord. The grounding blade is que longer

" than the current~carry1ng blades so that it will be the first to make contact -
. when the cap {s being.plugged into the receptacle and the 1ast to break contact

when the cap is being w1thdrawn‘ (See Fig. E-53.).
Many‘gesidences and workshops are not equipped with outlets designed for three- -
prong grounding caps; 1nstead they have the familiar two«slot receptacles.

n

)‘ :

Adapters are available to permit use of the three- prdﬂﬁ ground?ng cap in a two- ' .

. slot outlet. " Older power tools comfonly were equipped with a two-prong adapter
cap with a "pigtail” grounding wire 11ke the-ome i1lustrated in Fig. E~53. The
user is expected 40 fasten the pigta11 connector to the screw in the center of the
‘plate covering the outlet box, but this requirgment. is often ‘neglected. Even 1f

- . S ;oo
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the user remembers to fasten the. ptgtail tolthevplate screw, there is no assurance
‘that the appliance will be correctly grounded unless it is known that the house
witing system is correctly grounded. In eddition ‘this old- fashioned adapter cap .
introduces a new hazard: .if the loose pigtail gets caught between the cap and the
receptacle and touches the "Tive" blade of the cap, the entire housing of the tool
will then be ]'ye and can then give anyone who touches it a severe or even Tethal -
shock. .This. type of cap is now banned by National E]ectrica] Code and sho%gd be

Lot e replaced by an approved three-prong grounding cap

.qh

THEER<PPONG GROUNDING CAYD, O ADAPTER GROUNDING CAD WITH PIG VAL WIRIE:
CHY TONG BUADE (GO GROUNDS SHOULD BIL, REPLACED WITII THREE -PRONG CAP,

THE FRAME OF THE TOOL.

° 1
‘ e
RDAP TER PLIG WUTTF PIGTALL Woik:
NOT COUSIDERED A tAFF SUBSTITUTE SCREW ON ADADTER: SAFE 11 HIE
FOICA TR - PRONG GROUNDING PLUG CELECTRICA L SYSTEM IS GROUNDED,
S o Fig.. E-53. Groynding caps and adapters

Another type of grounding adapter, the adapter plug with pigtail shown in Fig .
=53, is somewhat safer than the adapter\grounding cap because it ‘can be proper]y

attached to.the outlet be;pre the pod@r tool is p1ugged in.* However. the same

ebjections can be made to it: it will not ground the appliance if the hduse wiring’

system is not correctly groundeddaqg\the pigtail might make acgidental contactawith
’ T .

»

1

a live prong.

St111 another grounding adapter has a11png center screw'that'rep1aces.the p]ate
~screw in the outlet. (See Fig. E-53,) This adapter §h0u1d provide a safe ground
connection 1f the house.wiring system is correctly grounded, If the wiring.system

i : . 1 .
. .
4 . - A
. . . [
.
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| is known or suspected*to be ungrounded, a separate wire must be run from the: ground-
o - ing terminal .on the adapter to a water pipe

f-‘
: | “““F“ | , o
The use of a grounding adapterﬁgf;any kind can only be justified on the basis of .

-

convenience. For safety's sake, correctly grounded receptacles designed for three-

prong grounding caps should be installed 1n place of thé old two-slot receptacles
by a competent electrician, who should also be called upon to install three- -prong
caps on power tools that do not have them. The grounding prong should nevér under-.
“any c1rcumstances be cut off a three -prong cap for the convenience of the moment.

S

' EXTENSION CORDS ,
9 Extension cords used with portable electric tools must'include .a grounding conductor
' and grounding-type caps and connectors. “All conductors must_be of adequately
heavy gage wiré. The required wire gage depends uport the “length of the extension
cord and the current demand of the power tools with which it is to be used; the -
greater the cord length and current ﬂkhand the heavier the conductor. Extension
cords should never be used as voltages beyond their specified maximum.. Cords '
should have molded -on caps and connectors of the "unbreakable" “type.to preclude
any possibility of mistakes in their wiring. 0nly a competent electrican should
be permitted #io make up an extension cord on the job\or repair existing cords ‘or °
connectors; if a 'wire were to be improperly connected in ‘an extension cord, a very
- dangerous shock hazard could result. -t

\ +

PREVENTING ELECTRICAL OVERLOA _

Correct receptacles and plugy, correctly installed, serve not only to ground elec~
trical equipment but also ‘to prevent equipment rated for one voltage from being
connected to a cirqpit of a different voltage. To ensure against damage. to equip~
ment resulting from incorrect line voltage, the. current carrying blades of caps on
power cards‘of equipment rated for l25 volt service are so designed that they
cannot’ be plugged into the slots of 250~vgﬂt receptacles tonnector- bodies or
.motor bases. (See Fig. E-54.) .Also, cord caps for equipment drawing 20 ampefes
will not fit the slot of grounding receptacles rated for l5-ampere service, and

$0 on.

" 01d- style T-slot receptacles that accept caps with either parallel or tandem blades
may still be encountered in some locations. (See Fig Ex55.). These are now out- -

'
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-lawed and should be replaced by modern receptacles that have grounding terminals

and are keyed to”prevéht equipmént‘from being plugged into the wrong circuit.

. ' v,

15A, 125V , - 15A, 126V ", 204, 125V
) 158, 125V 200, 250V
. “
’
. - .

CADS - . RECKEIPTACLES

2

Fig.” E-54, §ome cap and regéptgcle types

Fig. E-55. T-slot
~.receptacie~(néw outlawed)

SAFETY WITH PORTABLE ELECTRIC TOOLS

Poktablg electric tools can be damgerous in the hands of operators who aré careless |
or inadequately trained in their. use, Every~§ prentice should fa1thful]y observe
the follow1ng safety rules when operating such tools: '

-

- Keep your m1nd on your work avoid distract1ons.

’

- Be sure that line powered tools are grounded.

N,

= Keep a firh grip on the tool to retain contro] if it should catch in the work.

- Be especia]]y careful in wet ]ocations and never use electric tools where flam-
mable gases or vapors are Ppresent. Never use an electr1c dr111 to stir paint
containing flammable soﬁvents or thinners. ‘ L

- When you are not using the tool; disconnect it from the power sdgply

- Handle power tools with care; shaypp b1ades, bits and other movinq parts revolving
at great Speed can inflict seriou 1ndury. ,-““

- Arrange power cords so that’ they wih not become fouled in the workinq parts of
the too]. Keep cords away from oi1, chemiea]s and hot surfaces, and never hang o

- them over nails or sharp-edged obJects \ Never Teave cords lying where they

might be run over or otherwise damaged or where they could present a stumbling -
- hazard. Store power tools in a clean dry prace with the cords 1oose1y\coiled

\



.o

“ 7‘ k . . ‘ . .
to protect the cord insulation. Lo S ‘ .
- Never wear loose clothing“When aperating a ﬁortab]e electrié todl or any other
power machine. : . b , SPERE .
. - %4 !

- Wear safety

* L

oqg]es whenever .the use of the power tool could resu]t 1n the .
slightest dangen to the eyes.- _ ’ e oy
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Self oy
Assessment N4

lNDIVlDUALIZED LEARNING SYSTEMS

.

-

~ Read each statement and .decide whether it is true or false. Write T if the state-
.ment s truej write F f the statement is false. . '

Portable electric drills are sized by the diameter of the 1argest dril)
that will fit_the chuck.

- * : -

'2. The,rates speed of a portabﬂe electric drill 1s the speed in revolutions .
per minute ‘when dr1111ng metal. ) oo
3. The, cordless electriéxdrill offers a safety advantage for work 1n very
. wet locations. o v . _ R
4. A portable circqlar saw can be used with a speciaf Plade to but non-
. ferrous metals. )
. / VN
5. A pgrtab]e circular saw cannot be used for making bevel cuts.
‘6. AareEeiprocating saw blade is one that moves up and down;
. . . A
7. - The sabre saw is designed for cutting wood only. T '
8. . A belt sander can be used only for rough sanding. ¢ )
9, ‘A belt sander is a straight-line, sander. ,
’ + ' * .
10. v The'ﬁisc of a disc sander osciTlates at high speed. °
11. A portable electric drill with a self-contained power source need not
. be grounded. ' , - . .
12. The parts of a portable electric tool that must be grounded are those f
metallic ‘components” that are not intended-to carry current., . )
v _
13. _ The correct power cord for use with a grounding, cap is one having an ’
extra conductor in addition to ‘the current-carrying conductows. '
14, | . A grounding adapter is: an agequate permanent substitute for a wired in be
’ grounding receptacle. Yo
. L4 \ *
L "]
¢ \
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Post.

Ast ssment

e

-

Listed below each numbered item are ﬁour possib]e answers. or comp]eting phrases
iDecide which of the four is correct, or most nearly correct; then write the

" corresponding letten in the blank at the r1ght of that item.
.. : The size of a portable electric drill is determinea.hn,fhe tools': R
' " .a. horsepower | c. Bhuck capacity. / . ' |
_b. veltage rating d. weight. . °
- \ ’ .
' 2. The maximum. depth of cut of a portab]e electric circular Saw - 1s-deter-
' mined by thes o . E ‘
a. blade diameter ' ’
¢ ) b. directign of blade rotation o
" c¢. motor size v - -
d.. type of wood to be cut * - Ny ‘
-3 The portable electric too] best suited for cutting a large hole in a.
: sheet of plywood is a(n): . .
a. circular saw o c. rotary-blade $aw
. ,§° .sabre saw _ | d.. eleetxic drill
\ ‘ ~ . ? ) . . ,
4, An electrical tool 1§ grounded if:
a. 1t is connected to a receptac]e supp]ying the correct voltage for -
the tool
X b. its noncurrent-carrying meta] parts are electrically connected to
N the earth
¢. the nameplate of the tool 1nc1ude§ the phrase "factory grounded
- appliance" . .
? . ~_ d, the'blades of the plug are para]]e] B . ' -
| 5.. If a portable electric tool with a three-prong groﬁnding cap must be '.'.
N connected”to an old«style two-slot receptac]e, the worker shou]d
N . a,  cut off the grounding pin ,
\ * b, install a new receptacle ‘ : . :
: 3 ' c. 1pstall a new cap . . X ‘ -
. ® d. use a correctly grounded adapter ;. Y ”
) > ‘ ‘ e W ’ ' \ \ - ) . . ., | 1 |
hd ‘ )
. . ' -




10. *

The portable e1ectr1c sander best su1ted for sanding curved surfaces

is aln - O . : ' . o
a. orbita[ sander / . L diig sander L
b. ' belt sander - Y d. straight-line sander /e .
\ \
'An ungrounded portable e]ectric tool 1s dangerous to use unlesg it 1s

a. the cordless type C S v
.b. useq only. in dry worktarea ‘ -t S
“¢. used only where no fiammable gases are present D . °
d. designed ?or 230-vo1t operationy ' ’

1/4 in. portable electric drill nbrmally takes tw1st drills of what

diameter? , ", : A
a. 1/6-in. pnly- ’ . ¢ 1/87%n. to T/4"in. \ '
b up to 1/4 4n. . d. 1/4 in,.to 3/8 in. o _
The manufacturer's specified chuck speed for an’ electric dr111 is.

genetally. the: . S 8 |

a. . no-load’ speed S c. normaliload speed- ' '

b. half-load speed _ d. “fujlelead'speed

-

L which one of tbe following must be done before any parts rep]acements or

adjustments are attempted on a portable electr1c tool?
a. The tool must be cleaned,

. 3

‘b, The power:cord myst be unplugged - . '_ L '
" ¢. The foreman must be notified. » C .
d. ‘The switch on the tool must be off. . S A
, . . _ ' . A
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Goal; | .

The ‘apprentice will be able to
identify job site fire hazards,,
determine the classifications of /
fivres and the extinguishment

. method necessary to put. them out
safely. ' . .

‘Performance Indicators:

[

Performance an learning the concepts
of this module will be measured by
successful completion of describing
possible fire hazards of his or her
place of businkss or job site..
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L' .. s o o :, , o
This moqu18 on Fire Prevention discusses in greater detail the classes of fires -
and the safest, most eff?cient methods of ext1nguishment The Assignment section

of.this module is a fire -hazard and prevention check 1ist which requests the

3
“apprentice to familiar1ze him- or herself with the possib]e f1re hazards found: .
. around the job site or shop For success ful completion of this module “you will:
. I : ‘ . P . !
t.- - Familiarize yourself with the modu1e's Goals and Pevfbrmancejlndicafors.
. . - : o st S . o
2. fStudy the_Informatibn section, . ) )
P ; v ",. ,‘_
3. . Read ahd fi1l in the Assign nt check list as 1t peﬁtainsito yotir job or
.- work site. TY ' ‘ S : ‘
' 4. Complete the Sel1f Assessment section of the'module.
5. . Complkte‘the Post Assessment section of the qud]e. : ~
o - o _ K . , ‘ ‘ ) )
: ' ; b o _ \, . ) . v
.o '\ . 4 !
- ¢ L4
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You can cpoI off a fire 1n your workplace by appIyIng a substance to absorb the HEAT.

The most common agent used to cool a fire is water. Water CANNOT be used an aII
kinds of burning materials, however, more about this Iater in the Iesson

4

J

:You/cqn reduce the amount of oxygen avaiIabTe to a fire in .your workplace by app1y1ng |
an agent %o SMOTHER the burning area. Covering the area with dry’ chemicals is one/
Jay -of smothering the fire. Throwing dirt or’ sand on the fire wouId be another. way
ofJechud1ng air. _Foam also smothers a fire. In addition, » foam cools a fire some-
what because of the water it contains, ' | | '

R . .
- M

If fIammabIe gases catch fire as they flow from a pipe directly outside your: work-
‘place and you manage to put out the fire by shutting off the souPce of the’ gases
" that-are burn1ng, th%s would be an example of REMOVING THE FUEL from the fire. .

L)
\

There are different. ways of putting out fires, depending on what is burning *For
example, you can use water to extinguish a wood fire in your workplace, but you -
.'should not use‘ water in liquid form for grease fires, fires involving energized,
eIéEtricaI equipment, or burning metal. However, water in the form of fog wil)
rapidly form steam 1in the presence of heat and can be used effectively for grease
fires or fires involving energized eIectricaI equipment '

TYPES OF FIRES L R -

IN ADDITION TO WOOD. FIRES, FIRES IN/bTHER ORDINARY COMBUSTIBLEJ&NTERIALS LIKE PAPER
CLOTH,; RAGS, RUBBER, AND TRASH ARE CALLED "CLASS A" FIRES. If You hav; a fire in
Q piT”of wood shavings 1n\your woodworking shop, this is an example of a Class A

. fire.. o
-

" FLAMMABLE LIQUID AND GAS FIRES, SUCH AS OIL, GASOLINE PAINT AND GREASE; ARE
"CLASS 8" FIRES. If p fire develops in a smal{ quuid solvent dip tank in your
workplace, this 1s a Class B fire. ’ | e -

P
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IF. THERE IS A FIRE IN ENERGIZED ELECTRICAL EQUIPMENT IN YOUR AREA, IT IS CALLED A
"CLASS C" FIRE. (“Energized" means the equipment is: st111 reciving electricity from
the electrical power suppIy ) These Kinds of fires are tricky to puk ‘out’ until the
electrical equipment s’ disconnected or’ the power supp]y is’ interrupted because

_there is the sisk of a f1ref1ghter, Machine - operator, or observer being: shocked or -
eIectrocuted For this reason you would not use water in quu1d form on an’ eIectri-,v S

cal equipment fire in yoir workplace until the equipment s dischnnected or the e

poweeruppIy Interrupted because a straight stream of water conducts e]ectr1c1ty back

'_ a nonconductor and can be used within two feet of electr1ca1 gear ~A1¢,__ ];pﬂ,ftaf'F:.f.”’

1s burning Th1s means that disconnectwng eIectricaI equipment turnsIa CIass
. fire Into a Class A or- B fire, depending on what s burning.. ‘

"eIectrIcity . . o o R ;-” L e J_Q'

'or MULTIPURPOSE DRY CHEMICALS you ‘are: reducing the. oxygen avaiIa . to the fire

THE ONLY THING THAT MAKES A CLASS C EIRE DIFFERENT FROM A CLASS A OR: B FIRE IS THE

to the firefighter-or others in the vicinity However, water In the form of fog is-

- ¢ . _- ‘- Le T '4 B "’..'-_

If you have a CIass C electrical equ1pment fire In your workp]ace; sone‘extinguishers

you can use are: CARBON DIOXIDE,’DRY CHEMICALS,: or MULTIPURPOSE onr CHEMICALS., veu ’”'4“"f

use the carbon dioxide to reduce the amount of oxygen In the air ' You ‘ude the dry

chemicals qr mu]tipurpose dry chemica]s to smother the fire.’ These extinguishants ;L-'w;rl;

do not conduct. electr1c1ty SO théy are safh\to use on CIass C f1res 1nvo]v1ng

When you put out a Glass C fire in energ1zed electrical eQqument ;y d11utihg the f &
oxygen 1in the air with CARBON DIOXIDE or by. smother1ng the fire w1V_ DRY CHEMICALS

—_— L \ el sy J _f S !
As soon as ySu have ext1nguished the fire, be sure to-;I . m;;he electrical
equipment or Interrupt the. power supp]y to avoid another fire caused by the same
short circuit or other cohdition that caused the fire you Just put out.’ Reconnect
the electrical equipment onIy after you have d1scovered and eliminated the cause

Of the fi re . . » ‘ ° ' -:- .o "',:j . : . * "-::_ "_".5"': :. o '.,- ) U,' :

e

. l‘!: '4: " ) l4 : -4". '.:-.‘;' E .:4"_ ' 4.'_ . i[l
[ : ' i

FACT THAT ELECTRICITY 1IS. INVOLVED If you have to fight R fire in equipment i
wrece1v1ng power from the electrical power suppIy, you have to use one of the

YOU CAN FIGHT THE FIRE'AS IF.FT WERE A CLASS A OR'B FIRE depending o, what e1se A

‘." L 3 [ . 4.'\4: ‘.- .

A FIRE IN METAL OR METALLIC ousr 15 A CLAss D, FIRE gy;tihg*ga‘*f; fi~v< :







CHARACTERISTIC

R
D)

EXTINGUISHMENT RSP

L_. - L

res

,*'VFire&mfnvolviné ordinary o f

combustible materials sugh

‘. as. woody.cioth, ‘paper, Lrub-
:wq,QQr and many p]astics.ur '

water 1s used in-a, coo11ng~or

quenching ‘affect to reduce-the 7,

» tgmperature.of the burning -
~materials:below, its’ 1gn1t10n
temperature.iv S .

3 N . L -
,‘l ot o N R

:.{;-Fires 1nv01v1ng flammable
riguidsy,” greases. and o
¥ gases Lo

1The'§ﬁother{ggjof blanketing

effect of oxygen exclusion is
.most effective. Other extin-
-guishing methods include re-

‘moval of fuel and temperature
’reduction o .

'

-

'Zﬂ;;Fires 1nv01v1ng energ1zed
e]ectr1ca1 equ1pm£nt i

This fire can sometimes ba, con-
‘trolled by a nonconducting ° =
The safest | °

extinguishing agent.
procedure 1s always to attempt to
de-erergize high 'voltage circuit ts)
and treat as @ Class A or B fire

deoending upon the fuel involved.

)

Fires involving combus-
tible metals, such as
magnes fum, ,titanium,

1zirconium, sodjum and
potassium,

The extremely hiqgh temperature of
some burning metals makes water
and other common extinquishing
agents ineffective. There is no
agent dvailable thdt will ef-

fectively control fires in all
. combustible metals.

_ Special
extinquishing ‘agents are avail-

. R R . able for control of fire in.
s w oo METALS _ : { each of the metals and.afe '
to ot L J M . 'l marked spec1f1ca41y for that
_ . " metal. o
Rl ) ‘Common extingusher classification symbols, their characteris ics and._
- extingusiment. The symbols may be fouhd «singly or in combimation,
8 - Ce SR - . S e
- -, . - /
.‘ - . ’ !
. | A ’ . p ’ ’ . , | .
h X R : ) (.‘ ‘
) .o ‘ N -
) '
[ |
: | l. . \ .
l Sy -




INDIVIDUALIZED LEARNING SYSTEMS .

/ .

| Assignment

“This list will he]p call attention to any fire hazards that may need correcting
You can make an 1nspect10n of your plant or business that will be usefhl in
pointing out fire dangers. o . " - ‘

[ 4
g

Statistics show that after a fire only 43 percent of the comban{es resume bnsiness
‘and 28 percent of those resuming business failnwithin three years. FIRE COULD PUT
»YOU OUT OF WORK! As part of this module, you are required to complete this check
list by placing a check ( ) in the appropriate slot -after examining the fol]owing
arees in your:workplace. Return this section-to your 1nstruc€or for review.

oA

-

I3

. SMOKING
Care]ess smoking habits are one of the 1. Safety type ashtrays in use - .
~most common causes of fires. Employees :
should continually observe that "no ) .Smoking regulations enforced —_
~ smoking" regulations are obeyed.. Ash- 3. "No smokiﬂb" signs posted -
trays shouldibe prgvided that are of _ where necessary - : L
sufficient size and will not permit
the cigarette to fall out as it burns - 4. 3::::ga:{gism5::d ?ziggs$°f
down. Ashtrays should bé provided in nated aress 9
all areas where smoking is permitted. : ,? S —
COMBUSTIBLE STORAGE AND WASTE. MATERIALS
Combustible materials shoyld be stored: 5. Combustible materials stored
~and maintained in a_?eat and orderly ! ‘neat and orderly : o
manner, preferably with the materials . . -
being stored in their original con- 6. gomgustigleiztogaqe awa{ from.
., tainers. No combustible storage of any eat producing equipmen —_—
ikind should ‘be permitted in the boiler 7. No comhustible storage in the
!ggnoom, or near stoves, water heaters, or - boiler room —
. other types of heating appliances. 8. Waste materials stored in
Combustfble waste materials should be -,  Proer containers —
*, iStored in strong constructed, all metal 9. Waste containers emptiéd on ,
. containers, with tight f1tt1ng covers., . each shift or more frequentIy .
-+ Containers should be emptied daily and - when needed . —
~ ‘the waste safely disposed of. _ _ : i B

107




, and the cylinders secured to a wall. .-
. Flammgble Tiquids or gaseg should not b&
~ store

eElectrical equipment should be in good . - 16.
.repair. lgight cords sfuld be free from

 from the accumulation of lint and

FLAMMABLE LIQUIDS AND CQ”’RESSED 'GASES

4

.Flammable Tuids 4nd compressed gases, 10.
.-plant solvents, thinneig; and other s

flammable 1iquids should be stored in 1
metal cabinet$, away f open flames . '
and heating devices. Flammable 1iquids

in quantities’'of one gallon or:-more in "\ﬁ
use should be stored in Underwriters 2
Laboratogies listed safety cans. Sol-

vent soaked rags should net be stored 13
in the bu11d1ng , _ -
Compressed gas cylinders should be 14,

stored in a designated area away from, ‘
heat producing devices. The caps should 15
remain on the cylinders when not in use, -~ %°

adjacent to oxidiz ng;agents, o

ELECTRIEAL WIRING AND EQUIPMENT

wear and defects and should not be run - 17
under .rugs or carpeting. Electrical ’
circuits should not be overloaded or -
overfused. 15 ampere is generally used .
in lighting circuits; 20 ampgere or ° 18.
more for special équipment dircuits. ~
Electrical motors, fans, heaters and
other- appliances should. be keft free 19

”»

rease. Combustible items should not
be allowed to come into contact with o  20.
incandescent 1ight bulbs. . 21

Flammable 1iquids properly
stored in meta1 cabinets

Safety can be provided for °
flammable 1iquid§ when'in use
~(one gallon or more) - |

Smoking prohibdted adjacent
to flammable 1iquid storage

Compressed gas cylinders -

- stored in designated areas
' Compressed gas cylinders

Proper] ecured _ ~
Caps on cyl1nders when not *

~in use g

Proper electricdﬂ Joad: on -
each circuit

No excessiveﬂneating noted’in
circuit breaker or fuse

_panels

: y .
No excessive multiple wiring

.connections to wall

receptacle

.. Grounding of all electrical

appliances : ‘
Proper size fuse in use
Light bulbs not in contact

* with combustibles

¢ 2

23.

24,

AN lamps and appliance cords
free from wear and defects .

Eleckrical motors, fans, ,
heaters and appliances clean
and free from defects

Extension cords proper]y
used

N




A exits shall be ¢learly marked with

. light for safe usage.

~ to insure proper operdtion.
. should operate easily and checks made 37.
. for leaks, corrosion and othgr defects.

appropriate and illuminated exit signs. '
Corridors ‘and hallways .shall be kept 26
free of ‘obstructions and sufficiently "E '

Outsige fire 2T,
escapes, stairs and walks to publit

thoroughfares shall be free of objects - 28.

that may impede evacuation or impair
. fire department operations. They .

" should also be kept free of 1ce and

Snow. ' 29.

» S 30,

“~

Fire and smoke stop doors and windows - 31,
should be maintaified in a serviceablg 30
condition. Self-closing fire doors, R
which dre normally kept closed, shall 33.
not be held open by the use of wedges. 34
or other devices. Automatic closing’
fire and smoke stop doors shall be
maintained in workimg order.

L

. 3
. ¢ . . N .
v )

. can qu1ck1y and -safely
~evacuate”

c. smoke detectors

EXITS. EXITNAYS AND EXIT SIGNS

25, .A11 exits.properly and clearly

marked with _41luminated signs =
. AT 11luminated exit signs’ 11t .

A1l exit doors, stairways and
ex{tways unobstructed

Furni ture placed S0 occupaq&;KMVM

b

[ . w——

Grounds kept clear of ‘objects
that might impede evacuation

A1l fire escapes, stairs and
walks free from snow and ice

. FIRE AREA SEPARATIONS

Door operate properly
Doors unobstructed
Necessary doors kept closed

. “Doors held open, electrically -

close when actuation of

a. sprinkler systems : -

b. manual pull boxes

Y . [N ) , '
SPRINKLER, FIRE DETESJION AND ALARM SYSTEMS

SpriinkYer valves shall be readily 35.
acctss1ble and electrically supervised
he open position. . _ - 36

ould be tested.
Valves

The water flow ajarm

. . .38,

¥ ) -

‘- 39.7

%o L
: 22.

109

“system

40.

" Fire alarm boxes accessible
A1l alarm boxes tested

Sprinkler valves accessible
.and sealed open

No leaks, corrosion,,or other
defects noted in spr*nkler

Sprinkler systems waterflow

alarms tested (semi-annually) s

Gate valve supervisory switch

~on,sprinkler system“tested -

(month1ly)

Sprinkler systems serviced by
ualified individuals
?annually) |

Fre detection and alarm
system tested (weekly) |

g

|1

(monthly) L

"
-
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P T EXINGUISHERS AND HOSE STATIONS
: ' : - 4
Extinguishers should be of the proper 43, All exttngu1shers mounted in
type to extinguish fireshin area of - designated- locations ) e
coverage. .The extinguisher should be , * . ' '
. strategically located and well marked.. 44+ E:Eiggglgng:ase?l?tjgtggt and T
Proper maintenance of extinguishers is ) ‘ P g
necessary to insure proper discharge 45. No leaks, corrosion”or other
s in an emergency sttuation. . ~ defects noted -, _
: : '!.,_ L . . 46. E§t1nguishers~unobstﬂucted .
‘ BN '47. Extinguishers. serviced by a
| 9 . Col oot qualified ‘4gency (eqnu§11y) e
) . " v . 48, Extinguishers hydrostatically ¢
\ S oo | (’ - ested (every 5 years) .
- - | o , © - 49. Appropriate extinguisher.
- . Tocated adjacent to hazard , _ |
e . : ?
’ ' 50. Cabinet doors on hose station ’
, : o _ . operate properly | .
m o .?, I 51. Hose in good condition L ?\\\
N | L '~ ,52. "Rerack hose (annually) - -
| d : 53. Nozzle 1in place . .
. EMERGENCY LIGHTS ’ ' : , e
Emergency lights should be strati.- .~ 54. Batter powered emergency 1ights
gigally located to provide sufficient tested (weekly) : o
i1lumination on all exits from a: ,
buitding. Battery-and generator 55. ?g(%tg:tgecord of testing .
powered emergency 1ights shall be coe —_
wired according to applicable codes. 56, Emergency generator teste&‘ﬁ\ '
» A competent individual should be | (weekly) .o
- assigned to maintain arg test the \57 ' Oné fise drill
: . o . per month
- emergency equipment. (each shift - 4 drills per
- | ired by local
Emergency procedures shall be .year or as requ |
written to provide guidance in case - orstate codes) —_—
of fire or other catastrophe. Each 7 58. Fire drill records up. to date,__~
individual should know his or her , - _
“duties duringuthe emergency situation.” 59, F;::igen:;;megtdl?yited to A
Fire Department should be invited P P e
~into the plant to suggest proper . 60. Fire department participated
- emergency protedures and to demonstrate © . indril

the use of fire protection equipment,

o
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Sdf .
Assessment .

T N _ - -
: - ] S
Select the answers which correctly complete the fbllow1ng statements and write
spe answers in the blanks at the 1eft ofreacg,statement

s

i

1. Saying that C]ass A f1rés are fires in ord1nary combustible materials l1ke

t———

wood, paper, and cloth 1s an example of class1fy1ng f1res on the basis of
which of the following: \ : T

- a. %hé material that is burning , '
b, what 1t take3;t0~put-the fﬁre out

N,
-
. "

PR

NN

P 2. If you use WATER to put out a Class A fire in wood paper, or cloth in -

. your workplace, ayou are __ the f1re
a. cooling ' s
h.. smothering |

L J
14

If you use multjpurpose dry chemicals to put out a C]ass A f1re in wood
paper, or.e*bth in your workplace, you are ___the fire.

a. cooling

b. smother1ng

. y . ' '
4, Saying that Class B fires are fires in liquids, grease, o1l paint, and

gases is an example of categorizing f1res on the basis of which of the *

following: | _ K
a. the material that is burn1ng
’ b.. wha® 1t takes to put the fire out

this would be a Class ___ fire. Sy/
a. *A c. C
bt B '

4

-

5. If a fire breaks out in an energ1zed electr1c generator 1n your workaace,

P




. ¥ E . - . . . ‘
e _..._. You would',figh‘t a Class C.fire n_energized electrical equipment with \ '
v extingtishants that __ conduct electricity, | | ’-‘
. a. do ’ . : : * ' ‘ . T . ' P ,
b. do not | ' :

|
t
é
»
.
,
P
.
A
< ‘ .
',
\" v
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. Self ﬂssessment
- ﬂnswers ey

] ‘
1. a K : / N ,
% N ' 8
w » . | _ o : - _ '\}
o 3.00b . ' P s
: Vs TN
4, a o
. l
5. ¢ «'

-




INDIVIDUALIZED LEARNING SYSTEMS K

Post( R
Assessment

| ("
1. ‘Label-the extinguishants below as to whether you wou1d use them for C1ass Aor

Class B fires, or both.
a. water in Tiquid form |
b. foam - L
c. carbon dioxide
d. dry chemicals .
e multipUrpasé dry chemica]

ol t

:
]
: 1 ] i
2. Sayihg that a C]ass D fire 1s a fTre in METAL is an example of cateogrizing
~ fires on the basis of which of the fo]]owing? '
" the material that is burning [7 o -
b. what it :takes to .put the fire out’ -

3. ;C]ass fihesarefbught with heat-absorbing chemicals h\ht do not react '
with burning metals. '
la. Class A . L | - o
.\ Class B ‘ R
¢.- Class C S | '
<Ol Class D | ) | | ‘

AY

4. Label the fo1low1ng materials as to whether they are 1nvolved in Class A, B.
C-or D fires. Ca :

a. metals '

b. enerdized electrical e‘U*pment ‘ |

c. wood, paper, cloth X . )

d. 'Tiquids; ofl, grease
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© MACHINE.SAFEGUARDING =~
. . (}ncludes_OSHA Handbook)
) '\"’ .‘ tx ‘
_«-' - p |
L . :
' o -
. !
. ~ ,
- X _
. : j ' ’ ] .' o o
Goal: - Performance-Indicators:

The japprentice will understand the rationale
for'and methods of machine safeguarding and
wi}1 become more aware of safety in the
workplagce. ™

-'

K. )

.

L%;t Six requﬁrementé safeguardé
should meet to protect effeckively
against machine-related hazards.

Demonstrate familjarity with the
advantages® awa.dvantéges of
various guar nd safety devices.

Explain safety precautions that should

be used in the maintenance and repair

‘of machinery.

Explain the importance of training and _
worker awareness as it relates to safety

on the job. - '




e

¥ .. . l' )
- P ’ ) ' ’ . oy . . -
: ¢ 7 . T BRIV AR L AN TR TRV WP VT ST 1) ‘f‘f‘?,“?"'” L
Lo N ‘ < , ,
. | .\n s - | . | —"
w s . : - y; . : : E
- : . . : >
~ .

Introduction -

'l
. .

. , w .
By their very nature, occupations within tht Millwr¥ght trade .are extremely

-

hazardous. Unless safety principles and practices are faithfully observed gach day, . .

N the‘time .and effort an apprentice puts into Tearning a trade could become a tragic
waste. An employer or an employee who “lacks .concern for on-the-job safety contributes
toward an increased possibility of accident or death on the job. ' '

; . e A | > |
Working with machinery can be particularly hazardous. It takes qnly seconds for®
an accident to occur--crushed hands and arms, severed fingers--that can leave a
-~ worker handicapped for Tife. Often, such accidents .occur because a basic safety .
e procedure ‘has been yiolated or because existing machine safeguards have been

ignored or rendered inoperative. @

. . 3 . . )

Because the Millwright worker has occasion to operate and maintain-a wide variety

of machinery, this packet deals with mechanical safequards. It.discusses the

rationale for safeguarding of machinery, provides an overview of methods of machine

safeqguarding, discusses guard construction and machinery maintenance and repqir;

¢ : : . -

The information presented in this training packet is designed to help apprentices

become aware of some of ‘the hazards qf -the trade, to help them-become safety-minded,
"~ and to enable them to use their reasoning powers to recognize dangerous situations.

A4 ’ . : ~




";3€ Read and study th 1nformat1on sheets._?"

Comp1ete the se]f assessment tests for’ each section and chéck your answers with
. . the answer sheet prov1ded \;4£-_t,‘ S e L

e ’

' °CompJete—the a551gnments 11sted on. the assignment sheet Activwﬁ&,#lioptlonal
wtth,1nstructor 3 PR T % L 2 §

v
[ -s

Cemplete the post assessment te;t at the end of the moduTe and have fhe

tructor check the resu]ts
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ssignment .

»

. N ) . . ’ -,

]

your responses with the instruttor and/or fellow apprentices.

2. Comp]eteAtHé_self assessment tests which cofrespénd with Chapters 1 through 4
: ~of the printed material and check your asnwers with the answer sheet prqvided.

3. Compje;e post assessment and have thé instructor check results.

: . R v
' A o ’ {
K ) { 3 .

[

1. Suggested acitivty (optional with instructor)--Use ‘the checklist at the end

of the pFinted OSHA material to do an on-site inspection of a work site.‘.DiscuSS

S T
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Chapter 1 -- Basics of Machine Safeguarding . S ) e
. . : t *
1. ;yﬁt the three bas1c areas where mechanlcal hazards occur in‘working Wwith
' Ch1nery o - . . S S L .
: \ - . R e . , o
' P
2. L1st SiX genera] requ1rements safeguards shou]d meet to effectively proteqt the -
worker against mechan1ca1 hazards. . _ .
1\‘\' i ) \ ’.
3. Spec1f1c and detailed R | ' | is a cndgnal part of any . effort
to provide- safeguard1ng against, mach1ne related hazards. . o pE
Protect1ve clothing, protective equ1pment and worker awareness, are examples of
) wh1ch rely on worker behav1or. o g
e o : ’ _'_-r . . .7 -
; 2 . . ;“J. '.."2. ' | v . .
; e




Chapter 1 -- Basics*ﬁ?lkachine Safeguarding
I

2.

3.

4.

B Ll

" IND UL HIUINAL LEARNING DTDI1EMD

t

Self Assessment :
Answers

" Prevent contact
Are firmly secured to machine
Protect from falling objects C
®Create no new hazards. . - ‘ 2
Creatd®no interference
Allow for safe Tubrication

Training
. _ .
Safeguards s

Point ofcoperation. Power transmission.apparatus. Other moving parts.




0*

from machine hazards . i

.~

° .
(\ﬁ“ '
’ .
. .
.

' ) . _ 4 “lﬁi.!r."'_v\',_“““ LY Yoy v AR L R T ' . ' . '
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{ ST
Chapter 2 -- Methods of Mach1ne Safeguard1ng .
. \
1. A is a barr1er whlch prevents access to danger areas.
2. List the four general types of guards used to safeguard machines.
, 3. True or False. A fixed guard usually redh’res minimum maintenance and is PR
i ' su1tab1e to high prpduct1on, repetitive operations.
4. True or False. Adjustable guards are especially effective because they are
© virtually tamper -proof. _
5. True or False. Self-adjusting guards must be factory ordered and are therefore
expen51ve to instal] o
6. True or Fa1se Interlocked guards may be easy to dlsengage.
7. L]St three safety functions that may be perfhrmed by a‘safety dev1ce \
v 8. List ffve types of devices commpnly used as machlne safegqards.
"y, "
. Feeding and eﬂi/t1on methods to 1mprove operator safety are examp]es of
[ ' ,\,safeguarding y and- L N
10. True or False. \dutomatic or semi-automatic feed mechanisms are relatively )
maintenance free and have therefore.gained popularity in the workplace.
11. True or False. Semi-automatic eJection mechafisms may present hazards when .
' the worker enters the work area to remove finished work. -
N\ . _ . N
- 12. True or False. Robots may create hazards themselves and requirexmaximum
maintenance. '
13. Aids such as awareness barriers and shields do not give complete protection
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Self Assessment | |
Answers KR | .

.
-
<

Chapter 2 -~ Methods of'Machine Seféguarding
(T . -
T,

1,' Guard

2. Fixed, interlocked, adjustable, self-adjusting

3. True | o :
r R . 1
4. False ' ’ W ta
5. Fa]se
6. True ° |
7. ‘Any three of: ‘ . - Lo ' L
-stops the machine if hand qr body part is-in the danger area g
~restrains or withdraws operator's hands from danger area during operation . -

. -requires use of both hands on machine controls :
' -provides barrier synchron1zed with operating cyc]e to privent entry into
danger area . .

~ |
8. Any five of: . y
-photoelectric device
-radiofrequency device
-electromechanical device
-pullback,
~-restraint _
-safety trip controls
~-two~hand control i
, -two-hand tkip  * -
~gate .
9. Location and distance
- 10. False |
. . | 5
11. False

12. True
13. True
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© Self
- Assessment = |h=d|
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. 3 o
- Chapter 3 -- Guard Construction ~ (

A

1. What are the two majo} advantages of Quards designed and installed by the
manufacturer of the machine?. o . , v

»
-

2. Why are user-built guards sometimes necessary?.

3. List two potential problems with user~bui1§>guards.

»
N

4. Design and installation of machine safegdards by the user may help to enhance "
] -t | P in the workplace.

. .
o,

Do)

12

32!




nt ‘ e i / . }
INS | HUU 1 IJUNAL LEAMNING 6!2 EMY

Self Asses;ment
Answers

Chapter 3 -- Guafd Construction _‘

4

| x>
1. o They usually conform to-the design and function of the machine. * %
b) They can be designed to strengthen the machine or serve some additiona]
functional purpose. ‘ - .
- | . . [ ) 4
2. They.are often khe only-practjca] solytion with older machinery.
3. a) They may not conform well to the bonfiguration or funétion of the m£chine.
b) They may be pqﬂrly designed or buiMt. | '
4. Safety consciousness . .
% | ) ‘/ ‘ _ .
! ™
\. " .
# . ,
: t S
vy, ?J . ‘
. L o S
| ‘ ‘ ‘ ‘ ) ]
\ » l ' ! l‘
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Chapter 4 -- Maintenance and Repair

1. The ma1ntenacé crew must nevegufail to replace -
' before the repair job is consillered finished. =~ _ | *
2. A rule of tﬁﬂmbqfor ma1ntenace,workers is when in doubt : \\\r%
‘ - . N )
- 3. ?y accumu]at1on devices must be ) | béfore
reﬁa r work is started on an e]ectr1ca11y powered‘maCh1ne.

4, ) should be removed only after, the machine is cleared for safe
operation. - . .

——




1. Safeguards

5. - Padlocks

INDIHUGL I

|

Answers

) -

. (
Chapter 4 -- Maintenance and Repair

»

2. Lockﬂit out
3. Bled down

4-. Lock 0ut‘hasp,

!
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,\ L1st s1x generaf‘reqU1rements thdtqsafeguands shoh]d meet to protect

effective]y agqghst mechqnlgal hazards P 0T el T . -(r, :
' -q : ! N .. ' “ .- . (; . ) '. : ‘ oo 7
2:4'2." R cis a orit1ca] pﬂrt QP an} effOrt to prqv1de safeguard]ngj.
a a1nst mach1ne re?ated hbzards, L _ ) o
g* o . !"lv_"(\-’ ’ : I ".'.. .
B 3.~ L1§§ ;he four %:gfrgl types of guards uséd.. to safgguard mach1nes '“,.':'f SR
: ' | . 9., ' 'v l o i ‘. - \ [ . h N : ) -.“0 . 3 R . L o h "
4 G1We éxamp]es of three types of safety funct1ons that may be performed hy /
safegy devwces. o ‘_: o R
oAy : AN -,- . A ! .'_.‘~-"" ey s e . e LT . SR )
5. whx are manufaeturer sdfegdarﬁs«us&a11y°preferab1e"to uservbualt ones7 N
.“ b} - ) ‘In - L ! ’l.\"- N » o . .. k Q ‘ ).d‘ ’ . ‘ .' [ N . ' . . .
o " : "m.'. ° ! ot : b
C 6. What 15 the purpose of 1opk1ng dut Mach1nery beforé“commenclnglrgpa1r Qork9
o : o - . . “a . ‘ W y.._‘s- 5 . ..‘ \ "o
7: What other step~hay be neoessary on QIecfrfcq]1y powered mach1nes pr1or to Lo
S start1nq repa1rs? Voo e el A TR A )
! .“.\ . ) Y ? " ..ﬁ‘ . Yy “.’_' . . T . "“. .4 ' . . ; 0-" . : - 4‘
T .ql. o ’ e ."‘o Ce. TS (.‘ VL ' : e,
B R TR ”.§a¢.Js one "of. fhe most eﬁfectlv@ protect1ons aga1nst
«:hathdStin‘the;wqunlace. f"p,“nom e e AT _v--f v .o ’
RS - 2'!.' T ‘. “ .- v .. .. o ! . * .o e 0"2‘ i ) ." .\ @ ‘ b .‘-.’
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lnstructor o
- Post Assessment
“Answers ||

“prevent contact with. dangerdus -MOVing- parts - S e e ey
be firmly secured to machine - o -

1
1
H
t
[ p—
L.
A
}
oy

c) protect from falling obJects
d) create no new hazards i
~e) create no interference e
f) ~allow for safe lubrication '
SR | "

2. Training o : : - ,
3. Fixed, 1nter10cked, adgustab]e, se]f*adJust1ng
4. Any three of: | - ' - !

a) stop the machine if hand or body part is in danger area

b) restrain or withdraw operator's hands from danger area dur1ng operation

c) require use of both hands on machine_controls

d) provide barrier synchronized,with operat1ng cycle to prevent entry 1nto
danger area

P4

5. They usua]]y conform better to the design and funct1on of the machine. They -
- may also strengthen the machine or serve some add1t1ona1 funct1ona] purpose.

" 6. Machinery is 1ocked out so that no one can accidentally trigger power to the
machine wh1]e repairs are in progress.

/. It may be necessary to bleed down energy accumulation systems.,

f

- 8. Wofker .awareness (safety;consciousness)

9. Ahy five of:

| - a) photoelectric device
\ b) radiofrequency device
o c)-- electromechanical device : _ :
| d) pullback S ‘
o ) e) restraint ¥ N .
f) safety trip controls
'g) two-hand control
h) -two-hand trip
i) gate

. .‘“("

S 13y
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Introduction . i

’

* This manual has been prepared as an aid to employers, employees,

machine manufacturers, machine guard designers and fabricators,
and all others with an interest in protecting workers against the
hazards of movihg machine parts. It identifies the major mechani-
cal motions and the general principles of safeguarding them. Cur-
rent applications of each technique are shown in accompanying il-
lustratiqys of specific operations and machines. The concepts de-
S(,rlbt,d here may be transferred, with due care, to different
machines with similar motions. Whether or pot a proper safeguard

has been manufactured for a pdrtlcular appllcdnon no mechanical -

motion that threatens a- workcr s safety should be left wnhout a
safeguard, :
All possible approaches to machine safeguarding are not dis-

- cussed in this manual. Why? Because practical solutions to moving

machine parts problems are as numerous as the people working on
them. No publ#ftlon could keep pace with reports of these solu--
tions or attempt to depict them all.

In maching safeguarding, as in other regulated areas of the
American workplace, to a certain extent OSHA standards govern
function and practice. This text, however, is not a substitute for .
the standards. It is a manual of basic technical information and
workable ideas which the employer may use as a guide to volun-
tary compliance. 1t offers an overview of the machine safeguarding

‘problem in-its industrial setting, an assortment of solutions in pop-

ular use, and a challenge to all whose work involves machines.
Many readers of this manual already have the judgment, know-
ledge, and skill to develop effective answers to problems yet un-
solved. Innovators. are encouraged to find here stimulation to
eliminate mechanical hazards facing America's workers tbday.

s
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Basics of Machine Safeguarding

v 3
‘n a

Crushed h.mds and arms, scvcrcd 'II]L,CIS blindness---the list of -
possible machmcry -related injuries is as long as it is horrifying.

. There seem to be as many hazards cr¢ated -by moving machine

parts as there are types of machines. Safeguiards are essential for
protecting workers from ncedless and preventable injuries.
A good rule to rcmember is: Any machine part, function, or

process which may cause injury must be safeguarded. Where the .

operation of a machine or.Accidental contact with it can injure the

.operator or others in the vugp’lty the: hdzard mUSt be uther con-

Where Mechamcal Hazards ()ccur

trolled or eliminated.

This manual describes the various hazards of mechanical motion

and actipn and presents some techniques for protecting workers -

from these hazards. General information js cowered in this
chapter—where mechanigal hazards occur, what kinds of motions

need safeguarding, and what the requirements are for effective -
salq,uards as well as a brief discusion of nnnmuhamcul huzdrds

and some other considerations.

Dangerous movmg parts in these three basic areas nced..‘

safeguarding: -

The point of operation: " that point where wnrk is pcrformcd on

the material, such as cutting, shaping, boring, or forming ‘of stock.

Power transmission apparatus: all components of thg mechani-
cal,system which transmit energy to the part of the m#hinc per-
forming the wosk. These components include flywheels, pulleys,
belts, connecting rods couplings, cams, spindles, chains, cranks,
and gears. :

Other moving parts: all parts of the machine which move while
the machine is working. These can include reciprocating, rotating,
and transverse moving parts, as well as feed mee hanisms and aux-
|I|ary parts-of the machine.

| Hazardous Mechanical Motions and Actlons

~

A wide varlcty of mechanical motions and actions may prelent
hazards to the worker. Thesercan include the movement of rotating
members, reciprocating arms, moving belts, meshing gears, cut-
ting tgeth, and any parts that impact or shear, These different types
of hazardous mechanical motions and actions are basic-to nearly all

‘machines, and recagnizing them is the first step toward protecting

workers from the danger they presenty . : .

130
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The basic types.of hazardous mechanical mofions and actions | o
are: . . 7 C a vii L -
+" Motions ‘ A B |

‘® rotating (including in- running nip pomts) RN
® reciprocating .
® transverse . n ' .
Actions L .
¢ e cutting’ o . : _ | B | &
- ® punching L , o
. -® shearing _ o ,, ' )
e bending " ' ' N e
We will briefly examinc each of these basic types in turn. - . ? ]

o

Motions
Rotating motion can be dangerous even smooth, slowly rotating
shafts can grip clothing, and through mere skin contact force an
arm or hand into a dangerous position. Injuries due to contact with ' .
rotating parts can be severe. \ l _ ’
Collars, couplings, cams, clutches, flywheels, shaft ends, spin- .
dles, and horizontal or vertical shafting are some examples of
common rotating mechanisms which may be hazardous. The
danger increases when bolts, nicks, abrasions, and projecting keys- . s
or set screws are exposed on rotating parts, as shdwn in Figure 1.
In-running-nip point hazards are caused by the rotating parts on
machinery. There are three main types of in-running nips.

¢

°

-Parts can rotate in opposite directions while their axes are . : L.
, .
‘ v
‘ .
v ‘ - Figure 1.
. ]
N R
S,J; :Jﬁ\w |
e I /A W R "

BURR ROTATING SHAFT AND PULLFYS WITH . ’
/ PROJECTING KEY AND BET SCREW

wim RN = R

1a

ROTATING PULLEY WITH SPOKES AND. o . ‘L
. . PROJECTING BURR ON FAGE OF PULLEY \ . . :

ROTATING COUPLING WITH - ' o
PROJECTING BOLT. HEAD:
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© BEST COPY AVAILABLE FE

parallel to cach other, These parts may be in contact (prnd‘ucing a
Nip point) or in close proximity to-cach other. In the latter case the:
stock fed between the rolly produces the nip points. This danger is
comnion on machinery with intermeshing gears, rolting mills, and
calenders. See Figure 2,

0"

Another nip point is created between rotating and tangentially
moving parts. Some examples would- be: the point of contact be--
tween a power transmission belt and its pulley, aschain and a,

© sprocket, or asrack and pinion. Sce Figure 3.

Nip points can occur bctwccn} rotating and fixed parts which
create a shearing, crush'hnp_.' or abrading uénqn. lxamples are:
spoked handwheels or flywheels, Serew.conveyors, «or the

N periphery of an abrasive wheel and an meorrectly adjusted work
rest. See Figure 4. ' :

Reciprocating motions may be hazardous because, during the
-back-and-forth or up-and-down motion, a worker may be struck by
or caught between a.meving and a stationary part. Sce Figure 5 for,
an example of a reciprocating motion, o '

Transverse motion (movement in a straight\ continuous line)
creates a hazard because a worker may be struck or caught in g
pinch or shear point by the moving part. Sce Figure 6.

Actions _

Cutting action involves rotating, 'tccipmcating. O transverse
motion. The danger of cuttlg action exists at the point of opera-
tion” where finger, head, and arm injurics can oceur and where
flying chips or scrap material can strike the eyes or face. Such
haz’iqu are present at the point of operation in cutting woad,
‘metal, or other materials, Typical examples of mechanisms in-

138
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volving cutting hazards include bandsays, circular saws, boring or
drilling machines, turning m%hincs (lathes), or milling machines.
(Sce Figure 7. '

Punching action results when power is applied to awp(rum)
for the purpose of blanking, drawing, or stamping metal or other
materials. The danger of this type of action ogeurs:at-the point of
operation where stock is inserted, held, and withdrawn by hand.

Typical .machinery used for punching operations are power

£ osses and iron workers. Sce Figure 8. .

SheaPing action involves applying power to @ slide or knife in
order to tring of shear metal or other materials. A hazard- occurs at
the point of operation where stock is actually inserted, beld, and
withdrawn, | " I . |

Typical examples of machincry used for shearing operations are
mechanically, hydraulically, or pneumatically powered shears. Sce
Figure 9.. S ' ' ‘

Bending action results when power is applicd to a slide in order

©OBESTOORY AvALABLE - . |
‘ ] '

DK ‘ L}
\ :
N s .

Figure 3.
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TO0L \V/)\’

to draw _or stamp metal or other materials, and a hazard occurs at
the pnift‘of operation where stock is inserted,- held, and with-
drawn. ' | . ' :
. liquipment that dses bending action includes power prch | . .

It

press brakes, and tubing benders, Sce Figure 10.. '
«* - s .
) . L ‘ .
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‘ ‘ -Requirements for Safeguards
. What must a safeguard do (o'protect workers against muhanual
. ' ) hazards?,Safeguards must meet these mmnnum general require-
F'y . anls N ‘ 'y
, Prevent contact: The safeguard must prcvcnt hands, arms, or
' ~any other part of a workcr s body from making contact with
. - A ) . dangerous moving parts. A good safcguarding system eliminates
' . the possibility of the operator or another wdrker placing their
.. Lot hands near hazardous moving parts...
: ‘\
i3 :t ' A
“ Figure 9. '
Shegring .
° é ‘
\\\
] \
\ .
y .
* \ . - PUNCH
8TOCK ' ‘ o
) £l i 5TOCK
Voo
L} , . [} U'E
\ _3' el l,i
: " *, N 1%
. - Figure 10. | . H
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, : . .
:_“b ks ,\gm‘ur\e‘ quﬁcm shuuld m\t bc,, a,hlc o L,N'ly wm(qvc or»ihmpcr.

,,wtﬂ\ ‘the: safieguard,. hchﬂm u sulc;,uun) thatv w.mmmly b i -

,.-v: AL !iucﬁu hvms 119 s.ﬂcmlurd at ull, (;uqrdsvuud:k lfcly ‘ll,vnu% slw M

Lo "} be mide of dur.thj materinl that, wi{l- wllbsl.md‘ ph} gnudlll(\‘n.\ nl;
‘ ‘\‘ g nu)rmal use. They must be. hrmly .wgurc(t 10 lhuﬁuuhlm, A w_' -
LY I’rumt/rmnjullmg ubu'«n The § dlq_d:lrd shauld cnsuw rh.ﬂ nu SR A
\nhluls cyn fall into muvwg.parls A small Wopl whuh iS druppuf
into.a cycling machiné wuld Cublly become a prmuum 4hdl u)uld
slrlkc and injure’someone, o - P S y ek
* Create no.new hazards: A’ Nafcguard duica(s its (Mn puryo"éc |l it -
crcau,s a hazard of its own such ad a qncdr point, a jagged cqt,c u,r vy
“an unfinished surface which can cause a laceration. The cdb,es of
guards, for instance, should be rollcd for bulu.d |n smhw way Hflw' . B
they climinate sharp edges. ... "1 o REUER R B
- Create no mtérferem e; Any safcg’uard which lmpe(Lc,K it wnrkLr. <
tmm performing: the job quickly and comfortably might soort b 4

overridden or disregarded.: Propcr..safeguardxf cait acfually ent

hance cfficiencSsince it can relieve thc WOrKer’s apprrchensnms.
about injury. . -’ ! oo
Allow saﬂ#‘uhrualmn It posslblc one shuuld be uhlc o Iulm—
“cate the ‘machine without rcnmvm& the . salq,uurds Locating oif
"reheEvoirs outside the guard, with-a line leading to the lubrication
. point, will reduce the need: for the opualor ortiintenance worker.. -
W enter the halardous area. | |

“Nonmechanical Hazards

/
While this manual concentratés attention on concepts and tech-
‘niques for safeguarding mechanical motign, machines obviqusly ~
.present a varicty of other hazards which cannot be ignored. Full
discussion of these matters’is beyond the scope of this publlcatlon
but some nonmechanical hazards are bncﬂy mentioned below to
remind the reader of things other than safeguarding moving parts
which can affect the safe operation of machinery.
~All power sources for machinery are potential sources of dun&,c
When using clectrjcally powered or controlled machines, for in-
ment as well as the electrical system itselt must be
properly grounded "Wrnlacing frayed, exposed, or old wiring will
also help to protect Nae operator and others from electrical shocks
or clectrocution. Hig pressure sy$tems, (oo, need careful - inspec-
tion and maintenance to prevent possible fallurc from’ pulsation,
vibration, or lcaks. Smh a f.nlure could cause explowms or flying,
| - objects. . ‘
. Machines often produce m)lse (unwanud sound) and this can
. result in a nisnber of hazards to workers. Not only cin it startle
and disrupt concentration, but it can interfere with communica-
Pions, thus hindering the worker's safe’job performance. Reschrch

Sy

stance, the ¢
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has linked noise to a whole range of hargnful health cffccts from
hearlng loss and aural pain to nausca, fatiguce, reduced muscle

K -

- Control, and emotional disturbances. Engincering controls such as

€

" Training

| Proteétive Cl'othing and

the use of sound-dampening materials, as well as less sophisticated
hearing protection, such as car plugs and muffs, have been
suggested as, ways of controlling they harmful effects of noise.
Vibration, a related hazard which can.cause nbise and thus result
in fatigue and illness for the worker, may be avoided if machings
are properly aligned, supported, and, if necessary, anchored.
Because some machines require the use of cutting fluids, cool-

ants, and other potentially harmtul substances, operators, mainte- W

nance workers, and athers dn the vicinity may need protection,
These substadces Can cause ailments ranging from dermatitis (o
serious illnesses and discase. Specially constructed safeguards,
ventilation, and protective equipment and c¢lothing are possible
temporary solutions to the problem of machinery-related ¢hemical
hazards until these hazards can be better controlled or eliminated
.from the workplace.

7
AN : .

Even the most elaborate safeguarding system cannot offer effec-

tive protection unless the worker knows how to use it and why.

Specific and detailed tmmmg is therefore a crucial part of any ef-

fort to-provide safeguarding against machine-related hazards.

Thorough operator training should IIW()IVL instruction or hands-on

~ trainingin the following:

(l) a description and identification of the hdmrds assucmtcd with °

particular machines;

(2) the_safeguards themselves, how they provide protection, anp. N

the hazards for which they are intended;
(3) how to use the safeguards and why;:
(4) how and under what circumstances safeguards can be removed,

- and by whom (in most cases, repair or maintenance personnel

only) and i

(5) what-to do (c.g.. contact the supervisor) if a safegyard is dam- .

aged, missing, or unable to provide adequate protection.
This kind of safety training is necessary for new operators and

maintenance or sctup personnel, when any new or altered

safcguards are put in service, or when workcrs are assigned to a
new muchme or ()pcratmn ' e

Personal Protective Equipment 3

lngmckrmg controls, which eliminate the hazard at the. sourcp

.und do not rely on the worker's behavior for their utuuwmss.
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offer the best and most reliable eans of safeguarding. Therefore, . |
engincering controls must be the employer’s first ghsicp for
climinating machinery hazards, Bul whancr an extra upcusurcmf
protection is necessary, operators musl Wcar prou.ulw. Llothm;_, or

personal protective equipment, - -
If it is to provide adequate pmu.uu)n the protwuvc clothing

“and chImenl sclected must always be:

(1) appropriate for the particular hazards;

(2) maintained in good condition;

(3) properly stored when not m ‘use, "to prcvmt dumd;,c or Ioss.
and -

(4) kept clean and sanitary.

Protective clothing is, "of course, available for ditferent parts of
the body. Hard hats can protect the head from the impact of bumps
and falling, objects when the worker is handling stock; caps and
hair nets can help keep the worker's hair from being caught in

.

machinery. If machine coolants could splash or particles could fly.

into the operator's eyes or face, then face shields, safety goggles,
glasses, or similar kinds of protection might be necessary. Hearing
protection may be needed when workers operate noisy machinery.
To guard the trunk of the body from'.cuts or impacts from heavy or
rough-edged stock, there gre certain protective coveralls, jackets,
vests, aprons, and full-fody suits. Workers can protect their hands
and arms from the same™inds of injury. with special slecves and
gloves. And safety shoes and boots, or other acceptable foot
guards, can shicld the feet against injury in case the worker needs
to handle heavy stock which might drep.

It is important to note that protective clothing and cquipment

themselves can create hagards. A protective. glove which can be--

come caught between rotating parts, or a respirator facepicce
which hinders the wearer's vision, for example, require alertness

- and careful supervision whenever they are used.

Other aspects of the worker’s dress may present additional safety
hazards. Loosc-fitting clothing might possibly become entangled in
rolating spindles or other kinds of moving machinery. ch'clry
such as bracelets and rings, can catch on machine parts or stock
and lead to serious injury by pulling a hand into the danger area,

o
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' Methods of Machine Safeguarding

. . .
There are many ways to safeguard machinery, The type of oper-
ation, -the size or shape of stock, the method of handling, the
physical layout of the work area, thé_typc of material, and produc-
tion requirements or limilutio‘ns will help to determine the appro-
priate safeguarding method for the individual machine. -
Rs a general rule, power transmission apparatus is best protected
by fixed -guards that cnclose the danger arca.r For hazards at the
* point of operation, where moving parts actually. perform work on
“stock, several kinds of safeguarding are possjble. One must alv’va'ys
choose the most effective and practical means available.
We can group safeguards under five general classifications.
l. Guards ' ’
A. Fixed
B.. Interlocked
C. Adjustable
D. 'Sc'lf-adjusling
2. Devices ,
~A. Presence Sensing
(1) Photoelectrical (optical)
(2) Radiofrequency (capacitance)
(3) Electromechanical
B. Pullback .
€. Restraint "
D. - Safety Controls
(1) Safety trip control
(a) Pressure-sensitive body bar
y. (b) Safety triprod : ‘ .
(¢) Safety tripwire cable
(2) Twa-hand control
(3) Two-hand trip
L. Gates ’
(1) Interlocked
(2) Other

3. Location/Distance

4. Poteptial Feeding and Ejection Methods to Improve” Safety

for the Operator ' :

A. Automatic feed

B.'Semi-automatie feed

C. Automatic ¢jection” .

D. Semi-awtomatic ¢jection’ ' -

i, Robot

N : .
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5. Miscellaneous Aids o e ) SN
A. Awarencss barricrs : S o o ;o
B. Miscellancous protective shields P ' ' ' ' ' '
. Hand-feeding tovls and holding fixtures “

v

Guards . o

Guards arc barriers which prevent access to danger areas. There ,
are four general types of guardg : - : . -
Fixed: As its name implies, a fixed guard is a permanent part of ' '
the machine. It is not dependent upon moving parts to perform its
intended function. It may be constructed of sheet metal, screen,
wire cloth, bars, plastic, or any other: ‘material that is substantial
enough to withstand whatever impact it may receive and to endure [
prolonged use. This guard is usually preferable to all other types o
hcuusc of its relative simpligity and permanence. - 3 . / ' =
* Examples of fixed guards s, . ' - ' R
In Figure 11, a fixed guard on a power press completely cmlmu.'

the - point of operation. The stock is fed through the side of the-

Figure 11 .- ‘
STOCK ENTERING Fixed guard on power. press
DANGE_R ZONE i :

<

)

BEST COPY AVARABLE

TRANSPARENT INSERT
IN FRONT. PANEL

¢
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,
Figure 12. N , T
Fixed guard on egg %
carton folding machine ,
[ 4 »
X
guard into the-die arca, with the scrap stock exiting on the opposite
side. o | |

Figure 12 shows a fixed guard that protects the operator from a
mechanism that folds cartons. This guard would not normally be
removed except to perform maintenance on the machine. Figure 13

- shows a fixed englosure guard shielding the belt and pulley of a -
power transmission unit.. An inspection panel is provided-on top in
order to minimize the need for removing the guard.

In anure 14, fixed enclosure guards are shown on a bandsaw.
These guards protect the operator frgm the turning whecls and ’
moving saw blade. Normally, the only time for the guards to be
opened or removed would be for-a blade change or maintenance. It
is very important that they be securely fastened while - the saw is in
use.

A fixed guard is shown.on a vencer thper in Figure 15. This
guard acts as a barrier, protecting fingers from exposure to the
blade. Note the side view of the curved portion of the gyard.

Figure 13
Fixed guard enclosing
belt and pulleys

INSPECTION T e
pANEL ' . 1

. - .




. || weer

~ GUARD
]

WHEEL
GUARD

Figure 14,
Fixed guards on a bandsaw

Figure 15.
Fixed guard on veneer clipper
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. . _ BLADE GUARD

: . ‘« . Fig‘.‘n’ 16. » - \ THROAT AND GAP S
¢ - Fixed guard on a : GUARD

powér squaring shear : : 4 .
¥ v ' B ¢ ) ' , L ‘
' Figurc 16 shows both a fixed blade guard and a throat dnd gap '
guard on a power quarmg shear. These guards should be rémoved
_ only for maintenance or blade changes. o
- e\ “  In Figure 17, a transparent, fixed barrier guard.is being used on
' a press-brake to protect the operator from the unused portions of
: : the die, This guard is relatively easy to install or remove.
fl ~ Interlocked: When this type of guard is opened or removed, the
go® ’ : tripping mechanism and/or power automatically shuts Qff or disen-
' ' gages, and the machine cannot cycle or be started until tHe guard is -
back in place. '
_ An interlocked guard may use electrical, mechanical, by draulic.
b or pncumatic power or any combination of these. Interlocks should
not prevent *‘inching’* by remote cdntrol if required. Replacing the
guard should not automatically researt the machine. g
* Examples of interlocking guards | . . |
A Figure 18 shows a corn cutter with an ipterlocked panel that acts
h as a barrier guard, preventing.the operafor from putting his or her
5 t - . S - Y . . N
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Figure 17.

Fixed guard providing
protection from unused
ortion of dje ona
press brake
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_ Figure 18.
Interlocked guard
-On corn cutter .

4 ' . . : v : '
: i
. . " hands into the fast-turning cutter blades as the corn i}—(peing ‘
stripped from the cob. If the guard is opened or removed wifile the

machine is running, the power disefligages and a braking mecha-
nism stops the blades before a hand can reach into the danger area.

Figure 19 shows an interlocked barrier guard mounted on an
automatic bread baggmg machine. When the guard is removed the
machine will not function,

In Figure 20, the beater mechanism of a picker machine (used in
the textile industry) is covered by an interlocked barrier guard.
This guard cannot be raised while the machine is running, nor can
the machine be restarted with the guard in the raised position.

In Figure 21, an interlocked guard covers the rotating cylinder of
the dividing head of a roll make-up machine used for makmg ham- , )
burger and hot dog rolls. . ~ '

Adjustable: Adjustable guards are useful because they allow
flexibility.in accommodating various sizes of stock.

Figure 22 shows a bandsaw with an adjustable guard to protect
the operator from the unused portion of the blade. This. guard can
be adjusted according to the size of stock.

L4




GUARD

Figure 19. |
Interlocked guard on
automatic bread
bagging machine

Figure 20.
Interlocked guard
on picker machine
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' Figure 21. o | _ I b
Interlocked guard on . , —

roll make-up machine
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In Figure 23, the bars adjust to accommodate the size and shape
of the stock. Figures 24 and 25 show guards that can be adjusted
. according to the thickness of the stock, ‘
/’ In Figure 26, the guard adjusts to provide a barrier between the
' . operator and the blade. IR
Figure 27 shows an adjustable enclosure guard on a bandsaw.

Self-Adjusting: The openings of these barriers are determipediby .
. the movement of the stock. As the operator moves the stock into

the dahger area, the guard is pushed away, providing an opening
which is only large enough to admit the stock. After the stbck is
remaved, the guard returns to the rest position, Thiy guard protects
the operator by placing a barricr between the danger area and the
operator. The guards may be constructed of plastic, metal, or'other
substantial matcrial. Self-adjusting guards offer differcnt' degrees

of vtcction. “y . . . .

20 I . -

Figure 22.
Adjustable guard on
horizontal bandsaw
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Figure 24.
Adjustable guard

- on router '
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on radial arm saw

GUARD 4
: ANTI-KICKBACK
DEVICE
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Adjustable guard
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- : Figure 28.
Self-adjusting guard




- Examples of self-adjusting guards . .

Figure 28 shows a radial arm saw with a self-adj'usting guard. As

the blade is pulled across the stock, the guard moves up, staying in
contact with the stock.

Figure 29 shows a twin-action, transparent, self-adjusting guard.
The first guard rises as the stock enters, then returns to its rest’
position as the stock moves ahead to raise the second guard. .

A self-adjusting guard is shown in Figure 30. As the blade
moves through the stock, the guard rises up to the stock surface.

Figure 31 shows a self-adjusting enclosure guard mounted on a
~ jointer. This guard is moved from the cutting head by the stock.

After the stock is removed, the guard will return, under spring .

tension, to the rest position, | o
Another type of self-adjusting guard mounted on a jointe? is il-
lustrated in Figure 32, The guard moves two ways. An e¢dging op-

cration causes the guard to move horizontally. If the stock is wide

enough during a surfacing operation, the stock may be fed under
the guard, causing it to move vertically. °

Figure 29. )
Self-adjusting guard
on-table saw

uy -
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Figure 30.
Self-adjusting guard
on circular saw
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Figure 31. - o \'\
Self-adjusting guard
on a jointer

Figure 32.
Self-adjusting guard
on a_jointer
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GUARDS

Methaod

Safeguarding Action . .

Advantages

Limitations

Fixed

Provides a barrier

Can be constructed to suit many

~“specific applications

In-plant construction is oftcn pos-

' nsublc
Can provide maximum Pprotection

Usually requires minimum
maintenance

Can be suitable to"high produ 0y
tion, repctiti\«%)perauons

AN

May interferewith visibiliyy-
Can be limited to specific opera-
tions

Machine adjustment and repair

often require its removal, thereby
nceessitating other means of pro- .
tection for maintenance personnel

_ Interlocked

Shuts off or.disengages power and
prevents starting of machine when
guard is open; should require the -
machine to be stopped before the
worker can reach into the danger
area

*

Can provide maxim\:%protection
Allows access to machine for re
moving jarms without ti '
consuming removal of . ﬁx‘éd

guards

Requires careful adjustment and
maintenance

May be casy to disengage

Adjustable

Provides a barrier which thay be
adjusted to facilitate a variety of

production operations

Can be constructed to suit many
specific applications

- Can:be adjusted to admit varying

sizes of stock

¥ )

Hands may cnter danger arca—-;-‘:

" \protection may not be complete at

Il times

/May require frequent maintenance

and/or adjustment

" The guard may he made ineffec.

tive by the operator

May interfere with visibility

Self-adjusting

Provides a barrier which moves
according to the size of the stock #
entering danggr area

Off-wc-shelf guards are often
commeroially available

Does not always provide |
maximum protection / .
May interfere with visibility

May require frequent mai
and adjustment

27




- part-revolution power presfe

‘Devices o

A safety device may perform one of several l‘unuions It may:

stop the machine if a hand or any part of the body is inadvertently -

placed in the danger area; restrain or wnhdraw the operator’s hands
from the danger area during operation; require the operator to use
“both hands on machine controls, thus keeping both hands and body
out of danger; or provide a barriet which is synchronized with the
operating cycle of the machine in order to prevent entry to the
‘danger area during the hazardous. part of the cycle. -

Presence-Senslng

The photoelectric (optical) presencc sensing device uses a sys-

tem of light sources and controls which can interrupt the machine’s

operating cycle. If the light field is broken, the machine stops and -

will not cycle. This device must be used only on machines which

can be stopped before the worker can reach the danger area.
‘Figure 33 shows a phot Ftric presence-sensing device on a

ghen the light beam is broken, either

the ram will not start to c9

..“

L]

. ‘.
EEZ A XX T X- T XXX X X-X-X-3-
[ ]

»

o, or, if the press is already function-
-~ ing, the stopping mechanism will be activated.

AL " | SENSING DEVICE
S \ DANGER AREA
SENSING DEVICE » 3 .
. . .

Figure 33.

Photoelectric presence- sensing
dévice on power press

T T ST



Figure 34,
‘ Photoelectric presence-sensing
device on press brake

.\\ \

LY

. A photoelectric presence- sensmg device used with a press braked\
T |llustrated in Fjgure 34. The device may be swung up or down to

accommodate different production requirements.

The radiofrequency (capacitance) presence-sensing device uses
a radio beam that is part of the machine control circuit, When the
capacitance field is broken, the machine will stop or will not acti-

- vate. Like the photoelectric device, this device shall only be used

on machines which can be stopped before the worker can reach the

- danger area. This requires the machine to have a friction clutch or

other reliable means for stopping.

Figure 35 shows a radlofrequency presence-sensing dcwce'
‘mounted on & part-revolution power press.

The electromechanical /scnsmg gevice has a probe or contact bar
which descends to a predetermined dlstam.c when the operator ini-

 tiates the machine cycle. If there is an obstruction preventing it

from descending its full predetermined distance, the control circuit
does not actuate the machine cycle.

Figure 36 shows an electromechanical sensing device on an
eyeletter. The sensmg probe in contact with the operator s finger is

also shown.
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Figure 37.
Pullback device
on a power press

. operator’'s hands, wrists, and/or arms. This type of device, is"
‘primarily used on machines with stroking action. When the glide/

v..’\
TS
P
iy
.:. LT \..."é;' Yol
V * o,
PULLBACK
MECHANISM

)

PULLBACK 8TRAPS
-«

»

WRISTBANDS &

°

Puliback )
Pullback devices utilize a series of cables attachgd to the

ram is up, the opegator is allowed access to the point of operation.
When the slide/ram begins to descend, a mechanical linkage auto-
matically assures withdrawal of the hands from the point of opera~
tion. . ' '

Figure 37 shows a pullback $Rvice ‘on a straight-side power -
press. When the slide/ram is in the **up’’ positiogy the operator can
feed material by hand into the point of operation. When the press
cycle is actuated, the operator’s hands and arms are automatically
withdrawn. Figure 38 shows a pullback device on a small press.

. A pullback device on a press brake is illustrated in Figure 39.

/.
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' Restraint ; ' , -
B  The restraint (holdout) device'in Figure 40 utilizes cables or ‘
straps that are “attached to the operator's hands and a fixed point. y;
] The cables or straps must be adjusted 1o let the operator's hands [ o
' travel within a predetermined safe arca. There is no extending or
’ retracting action involved. Consequently, hund-feeding tools are .
often necessary if the operation involves placing matérial into the. v
' danger arca. , o ' : ’
4 fv ...,
[ 2 b .
— Figure 38.
¥ Pullback device on
\

a power press
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NYLON PULLBACK
. STRAPS ARE ATTAGHED
TO WRISTBANDS

Figure 39.
Pullback devite
on press brake

Figure 40.
Restraint device
on a power press.
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. | _Safety Trip Controls / ' | |
| ‘ Safety. trip controls provide a quick means for deactivating the

machine inhn emergency situation. . N
A pressure-sensitive body bar, when dcprc.sscd will deactivate Lo

the machine. If the operator or anyone trips, loses balance, or is l ‘
drawn into_ the machine, applying pressure to the bar will stop the o B
, operation. The positioning of the bar, therefore, is critical, Figure ¢ - b :
41 shows a pressure-sensitive body bar located on the front of a | -

rubber mill.

: } — I ’ . | Kigure 41.
o : : ” Pressure-sensitive body
bar.on a rubber mill ~
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Figure 42.

a rubber mill

\

Safety triprod on

v

! When _presscd by hand,’ the safety triprod deactivates the
"machine. Because it has to be actuated by the operator during an’

emergeney situation, ils proper position is also critical. Figure 42
shows a triprod located above the rubber mill. Figure 43 shows
another application of a triprod. g v
‘Safety tripwire cables are located around the perimeter of or near
the danger arca. The operator must be able to reach the cable with

“cither hand’ to stop the "machine. Figure 44 shows a calender
equipped with this type of control, while Flgurc 45 shows a tomato_ :

sorter with a safcty trlpwm: cable.
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R F:gure 44.

Safety tripwire cable
-, ona calender

Safety tripwire on
a tomato sorter

. Figure 45..
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. Two-Hand Control

-

CONTROL
_ BUTTONS

»

The two-hand control requires constant, concurrent pressure by
the operator to activatd the machine. ‘This kind-of control requires

" a part-revolution clutch, brake, and a brake monitor if used on a

power press as shown in Figure 46, With this type of device the

operator’s hands-are required to be at a safe location (on control

buttons) and at a safe distance. from the danger area while’ thg
machine completes its closing cyclc ’ : !

‘I'wo-Hand-Trip

The two-hand trip in Figure 47 rcqmrcs concurrent application

of both of th¢ operator’s umtrol buttons to. activate the mauhine
cycle, after which the hands bre free. This device is usually used

'with machines equipped With full-revolution clutches. The trips.

must be placed far enough from the point of operation: 40 make it
impossible for the opetator to move his or hcr hands from the trip -
buttons or handles intq the point of operation before the first half- -
of the cycle is completed. Thus the operator’s hands agé kept; far
enough away to prevent dem from being accidentally placed in the
danger area prior to the\glide/ram oy blade reaching the-full
“down’’ position, |

38
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Figure 46.

Two-hand control buttons
on part-revolution clutch

bk

-

power press




!

: Figure 47. .}

. Two-hand' trip buttons on
Sull-revolutions clutch

"~ power press

_ Figure 48
. Horizontal igjection molding
' machine with gate .




- Gate '

A gate is a movable barrier which protects the operator at the
point of operation before the machine cycle can be started. Gates
arc, in many mstances desngncd to be operated with each machinc
cycle.

Figure 48 shows a horizontal mjecuon moldmg machine with a
gate. It must be in the closed position before the machine .can
- function. ' .

Figure 49 shows a gate on a power press. If the gate is not per-

mitted to descend to the fully closed position, the press will .not ¥

function.

Another pot_chtial application of'this'typc of guard is where the

gate is a camponent of a perimeter safeguarding system. Here the
gate may provide protéction not only to the operator but to pedes-
trian traffic as well.
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Figure 49.
Power press with gate




" ‘regular maintenance
, .
_Requires close supervision of the -

operator's use of the equipment

DEVICES. - o
Method ' Snfegunrdlng rﬂlon o Advantages Limitations )
. . . I ' '
Photoelectric Machine will not start cycling Can allow freer movement: for Does not protect against mechani- -
(optical) when the light field is interrupted . operator - cal failure
' ~ When the light field is broken by May require frequent alignment -
any part of the operator's body - and calibration ' .
: during the cycling process, im- * E ive vibrati ;
’ , Xcessive vibration cause
mediate machine braking is acti- lamp filament m,magr:’ aynd pre-
- Vated . : mature burnout _ .
’ Limited to machines that can be .-
B stopped T '
Radiofrequency Machine cycling will not start Can allow freer movement for , Does not protect against mechani-
(capacitance) - when the chpacitance field is in-» operator cal failure
' } terrupted ¢ - Antennae sensitivity must be
ro ! When the capacitance field is properly adjusted
A disturbed by any part of the Limited to machines that can be
* 1 operator’s body during the cycling stopped . :
- process, immediate machine - L
braking is activated .
. : * ’
% ‘ _
Electromechanical Contact bar or probe travels a Can allow access at the point of . Contact bar or probe must be
: Ypredetermined distance between ‘operation properly ddjusted Tor cach appli-
N . the operator and the danger area . . cation; this adjustment must be
. ] ' Interruption of this movement ' ' _'“Wined praperly
- ™~ o . prevents the starting of machine a
cycle ﬂ' :
Pullback As the machine begins to cycle, Eliminates the need for auxiliary  Limits movement of operator _
' the operator's hands are pulled out  barriers or other interference at May obstruct work-space around
of the danger area the danger area operator .
‘ . Adjustments must be made for
specific operations and-for éach
v individual A
: ' Requires frequent inspections and
¥ .

Restraint (holdback) ~ Prevents the operator from reach-  Little risk of mechanjcgl failure
« *  ing into the danger area ' :

Limits movements of operator -
Muay obstruct work-space

Adjustments must be made for.
specific operations and each indi-
vidual

Requires close supervision of the

,operator’s use of the equipment

e




Safety triprod
Safety tripwire

[

4 . \
0 | ’ : ‘ . A ’ . ' o
Method ~ Safeguarding Action + Advantages Limitations oy
Safety lrip&mmu,; Stops muchine when tripped " Simplicity of use All controls must be nténﬁa;lly*ag-
' Pressure- 3 ' tivated _ R _
sensitive body .May be difficult to activate con-.
bar : . - trols because of their Jocation

Only protects the operator

May require special fixtures to
hold work : ‘

May require a machine ,i)rake '

‘No obstruction to hand feeding
Docs nol require adjustent for
cach operation”

4

Jwo i control Concurrent use of both hands is Operator's hands are at u pre’ Requires a partial cycle machine
regaired, preventing the operator — determined location with a brake
from-entering the danger area © Operator's hands are free to pick  Some two-hand controls can be
' o up u new part after first half of rendered unsafe by holding with
.o o cycle is completed arm or blocking, thercby permit.
' : ting one:hand operation
. Protects only the operator
-
Twa-hand trip ' Concurrent use of two hands on Operator's hands 'are away from Operator may try to-reach into
~ scparate controls prevents handsa danger area danger area after teipping machine
' from being iv danger area when™ . Can be adapted to fultiple opcra-  Some trips can be rendered unsafe
' machine cycle starts tions Lo by holding with arm or blocking,

thereby permitting one-hand oper-
ation P

Protects only the operator
May require special fixtures

Grateg Provides a hiirrier between danger Can prevent reaching into or

arca and operator or other perspp-  walking into the danger arca
nel " ' )

May require frequent inspéetion
and regular maintenance

May interfere with operator's
ability to sce the work
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The cxa\r‘npleé mentioned below are a few of the

cations of the principle of safeguarding by locati wgee. A
thorough hazard analysis of each machine and partjc situon
Is* absolutely esscnttal before attempting this safegudlding tech-
nique. -

To safeguard a maghine by .location, the machine or it danger»
ous moving parts must be so positioned that hazardous ardas are
not accessible or do not present a hazard to a worker durﬁ%
normal operation of the machine. This may be accompllsh
locating a machine ‘so that a plant design feature, such as.a w
protects the worker'and other pcrsonnel Addltlonally, enclosur
walls or fences can restrict access to machines. Another possible

Py

solution is to.have dangerous parts located high enough to be out

of the.normal reach of any worker. '

" The, feeding process can be safeguarded by location if a safe
distance can be maintained to protect the worker's hands. The.di- -

mensions of the stock being workedyon may provide adequate
safely For instance, i the stock is several feet long and only one
end of the stock is being workey on, the npcralnr may be able to
hold the opposite end while tl:%}wrk is being performed. An
- example would be a single-end puniching machine. However: de-
‘pending upon the machine, protection might still be requlrcd for
‘other personnel. ‘

The positioning of the operator's control station prmgdcs‘

. another potential approach to safeguarding by location. Opefator
controls may be located at a safe distance from the machine ifithere
‘is no reason for the operator tq tend it. \

" Feeding and Ejectlon Methods to Improve

. Operator Safety

- -

Many feedmg and cjection methods do not rcqunrc the npcratur,"

:t() place his or her hands in the danger area. In some cases. no
operator involveément is necessary after the machine is set up. In

other situations, operators can manually feed the stock with the

assistance of a feeding mechanism. Properly designed cjectivn

starts to function,
. Some feeding and ejectlon methods may even credte haadrds
themselves For instange, a robot may eliminate the -nced for an

© - opérator to be near the machme but may create a new hazard itself

- by the movement of its arm. '
Using these feeding and ejection methods does not eliminate ‘the

! nqed for. guards and devnces Guards and,dewces must be used

E | | | R
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‘methods do not reqgirc any. operator involvement atter thc rflauhlnc .




< wherever they are necessary and possnblc in order to provnde pro-
" tection from exposure to hazards. >
Types of feeding and ejection methods . <
Automatic feeds reduce the exposure of the upuator during lhc‘
“work process, and. sometimes do not requite any effort by the
operator after the machine is set up and running.
In Figure 50, the power press has an automatic feeding
mechanism. Notice the transparem flxed enclosure guard at the
dangey area. : :
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Figure 51-shows a saw with an automatic indexing ‘méchahism.'\
that moves the stock a predetermined distance for each cut The
traveling head automatically recycles for each cut. -

With semiautomatic.feeding, as in the case of a power press, the
operator uses- a mechanism to place the piece being processed
"under the ram at each stroke. The operator does not nced to reach

a

"infto the danger area, and the danger area is completely enclosed.

~ Figure 52 shows a chute feed. It may be cither a horizontal or an
“inclined chute into which each piece is’ placed by hand. Using a
chute feed on an inclined press not only helps center the piece as it
slides into the die, but may also simplify the problem of ejection.

t.
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Figure 50.
' Power phess. with
automatic feed
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Figure 51.

Saw with automatic
indexing mechanism and
traveling head

) -

Figure 52.

~ Power press with

chute feed
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A plunger feed is shown in Figure 53. The blanks or picdes are
placed in the nest one at a time by the plunger which pushesithem

under the slide. Plunger feeds. are useful for operations ¥n irtegis-
larly shaped workpieces which will not stack in a:magazine or w\ill.

not slide easily down a gravity chute. The mechanism shown ‘is
mechanically connected to the press tripping Wchanism. When the
plunger is pushed in, pin **B"" is allowed to rise up into hole “‘A,"’
allowing yoke *‘C'’ to release so the press can be tripped. -,

Figure 54 shows a plunger and magazine feed. Slot ‘A"’ must
- be in alignment with interlock ‘‘B''«before the press can-be
tripped. ' - '

TS

STOCK BEING MOVED
ONTO DIE

MAQGAZINE

"‘W"' J
» i : o
a4 t
' INTERLOCK B ¢ '
-}
TREADLE
: OR
: TRIPROD
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Figure 53.

Power press with '
plunger feed

" '!

[

o

Figure 54.

Power press. with plunger -
and magazine feed

.

.o




°°
! o
: Figure 55.
Power press with
sliding die

PR |

', The sliding die in Figure, 55 i;s pulled toward the operator for
sufe feeding and. then pushed intg position under the slide prior to
the downward stroke. The die moves in and out by hand or by «
foot lever. “The die should be interlocked with the press to prevent
tripping: when the dice is out of alignment with the slide. Providing,.,

“*stops’” will prevent the die from being inadvertently pulled out of

_the slides.

HANDLE

4n When‘ “‘start’’ buttons are depressed, and out when the stroke is
completed. L .
»Figure 57 shows a.double-dial feed. The dials revolve with cach

stroke of the press. The operator places the p@rt to be processed in
a nest on the dial which is positioped in front of the dic. The dial is .
indexed with cach upstroke of the press to deliver the nested part

into the die. '

Automatic ejection may employ either an air-pressure or a

mechanical apparatus to remove the completed part from a press. It
may be interlocked with the operating controls to prevent operation
until par{ ejection is accomplished. This method requires addi-
‘tional safeguards for full protection of the operator.*

As shown in Figure 58, the pan shuttle mechanism moves under

 the finished part as the slide moves toward the ‘‘up’’ position. The

shuttle then catches the part stripped from the slide by the knock-
out pins and deflects it into a chujg. When the ram moves down
toward the néxt blank, the pan 8:*“.0 moves away from the die
area, ' S ) |
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DIE 8TOP ’ \
DIE SLIDE '

"’ Figure 56 shows a sliding bolster. The press bed is }rlodified"
" with a hydraulically or pneumatically controlled bolster that slides o
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; hazard ‘&b opcrators. R ,
+ = Figare” l(show.s ! semmmomatlc ejeodon echumsm Qnh
L pnwer press. When' the plungur i withdrawn from the: dw"qrw tm
.qauun teg, wh;d\ is mcchumcully wuplul\ it '
i !hc um)pl«.lul ,wurk uul L W . e
S Robu(\ are; machings that loud and unload .stk ammbjo pum.. . |
"*"-:_i!ransfer olmus y’ perform' other tasks. hasenuully, ithey" pertorm L
j’qu‘k\otlu:rwnse!-(;l‘(mc by. )&bpcr@tor. Thcy are 'bcst“uscd in-high o
- Produgtion. processés. rcqumng .rqpogted routlnqs Howevcr. mey
. may. cmatc hazardp themselves ar\d if thcy do, appropn‘atc\guards*
mmt be uscd AR i
Flgurcs 62, 62a and 62b mspectwely show a type-of: robot dn-’
o operarmn the danger areas At can, create, and an, example of thc
. kmd df\task (feedmg a press) it cﬁn_ berform 4,‘ / R ]
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. . . . M . ) . .y .
. . ' ) “ .-FEEDING AITJ.D.EJECTION METHODS ;
. . i
. . - ' ‘ ) B vy . : . . J,
‘ .+ - Method Safeguarding Action - Advantages : . Limitations | .
' ! o \ , , (a ,
Automatic Feed —+SY0ck is fed from rolls, indexed Eliminates the need for opcrulor Otheryguards are flso required for
: by maching- mechanism, etc, ©-involvement in the danger ared operdtor prulccuon—duwally
o fixed barrier guargs. __—
) i * ‘ ‘ chunres frequent|maintenance
o _ > May not be adapmble lo slock
i L K variation ;
. . : ) : , e . . ' -
o ' :
Semiautomatic Feed Stock is fed by chutes, Tovable b ) t 3 '-1
dies, dial feed, plunt.ers or slid .
ing bolster 7 . : . / ' .
_ K { v BT . .
. . - - . .“ ok 9 ) v *
S Automatic Ejection Work picces are ejected by air or May create a-hazard of hlomng
! mechanical means . : ghlps ordebris - -
, , ' P o 1ze of stock limits the use of this
‘ method
. : ' : 5 Air cjection may prcscnl a nmsc
. S T ' _ a . hazard
! , i .
Semiautomatic Ejec- Workpitces are ejected by Operator does not have to enter Other guards are required for :
_ tion : mechanical means which are ini- danger area to remove finished operator protection :
. tiated by the operator work - . May not be adaptable 1o, stock
' : variation '
. Y
Robots . - . They perform work usually done  Operator does not have 1o enter Can create hazards themselves
'y by operator - . : danger arca Require maximum maintenance .
' t Are suitable for operations where A re suitable only to specific oper-
-' ! i higb stress factors are present, ations
. such as heat and noise
/l v
/
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AWARENESS
. BARRIER
» - . C . . ) " o h
' _ L : Figure 63. ‘ . .
‘ U _ | , .’ Rear view of power .
. ' _ — squgring shear . - : '
Miscellaneous Aids .
hile these aids do not give complete protection from machine o o,

haza#ds, they may provide the operator with ah extra margin of
safety. Sound judgment is nceded in their -application. Below. are
several examples of possible applications.
. " The awareness barrier does not provide physical protection, bul :
. /\ ~serves only to remind a person. that he or she 1'. uppi’uauhmg the
: danger arca. Generally, awarenads barriers arc not umsndcrcd
~ adeqBate where continual exposure to the hazard exists.

Figure 63 shows a rope used. as an. awarencys barrier on the rear -
of a power squaring shear. Although the barne\Qes not physncally
prevent a person from entering the danger area, it calls attentmn to
it,

. Figure 64 shows an awareness barrier on a stltchmg machine,

' | Shields, another aid, may be used to provide protection from
. flying particles, splashing cutting oils, or coolants. Flgure 65
shows several potenual apphcatlons .
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Figure 64,
Awareness bairier on
) stitching machine

Figure 65.

AWARENESS .
BARRIER - .

H“

DRILL " o LATHE . e

Holding tools can place gr remove stock. A l}pical use would be ™
- -for reaching into the danger area of a press or press brake. Figure
66 shows an assortment of tools for this purpose. Holding tools A
should not be used instead of other machine safeguards; they are "\
merely a supplement to the protection that other guards provide. -
push stick or block, such as those in Figure 67, may be-used
hen feeding stock ‘into a saw blade. When it becomes necessary .
for hands to be in close proximity to thevblade, the push stick or.
block may provide a few- inches of ‘safety and prevent a severe
*injury. In the illustration the push block fits over the fence,

*




VACU-TONGS FOR

" RETRIEVING HEAVY
FORMED PARTS

TUBE OR CUP

ING. POSITIONING, AND

TONG DEVISEO TO FIT

A LIGHTWEIGHT TWEEZER

7 PLIERS WITH CURVED HANDLES

FOR TWO-HANDED USAGE .

RIGHT ANGLE JAW TONGS
FOR HANDLING FLANGED OR
CUPSHAPED WORK PIECES

MADE OF STEEL SPRING

FEED:

MAGNETIC LIFTER —
“TWIST-OFF*

¢
DOUBLE CUP LIFTER
WITH: RELEASE BUTTON

PUSH BTICK

B TP U VP PR

KA

F iglare 66.
Holding tools

.

..Fi.gure 6/




Today pany buildérs of single-purpose machines provndc
poml f-operation, and power transmission safcguards as standard
equipment.  However, nd¥ all maghines in use- have built-in
saffguards provided by the manufacturer. v N

uards designed.and instalied by the builder offer (o .main ad-

vantages:
3 r

L They usually conform 1o the design and tunulon of the
machine. ~

‘@ They can be deslgned to strengthen tjm machine in some way
or to serve some additional functional purposes. R

.

User- bunlt guards are sometimes necessary for a variety of rea-
sons. They have these advantages:

e Often, with older machmery, they are the only practical solu-
tion. - . N

® They may be the only choice for mechanical power transmis-
sion apparatus in older plants, where machinery is not pow-
ered by individual motor drive.

ary They permit options for point-of-operation safeguards when
skilled personnel and machinery are availablevto make them.

e They can be designed and buflt to fit unique and even chang-

ing situations. {
® They can be installed on individual dies and feeding
mechanisms.

, ® Design and installation nt machmc safeguards by plant per-
"“ sonnel can helpflo‘qomole safety.consciousness in the work- *
place
“ However, they alsp have dnsadvantages

0

" o User-built guards may not conform well to the conflguratmn

‘and function of{the machine. . .
-® Thera is a risk that user-built guards may be poorly dqsngncd
, or built. .
Point-of~0peration Guards ¥

Point-of-operation g\mrding is ‘complicated by the number and
complexity of machines and also by the different uses for indi-
vidual machines. For these reasons, not all machine builders pro-.
vide point-of-operation guards on their products. In many cases a

. point-of-operation guard can only be made #nd inStalled by the
user after a thorough huzard analysls of the work ruqulrcmunts

57

L 192

1 4




Mechanical Power Transmission Apparatus .
~ Guarding

A significant difference between power transmission éuards and’

. point-of-operation guards is that the faxmer type needs no opemng
for feeding stock. The only openings necessary' for power trans-
mission guards are those for lubrication, adjustment, repair, and
' inspection, Thcse openings should be provided with covers that

cannot be removed except by using tools for service or adJustmgnt
To be effective, power transmission guards should cover.all
moving parts in such a'manner that no part of the operator's body

" can come in. contact with them.

L .
» ‘ '

Guard Maierial : .o .

. . ¢ v, ‘
Under many circumstances, metal is the best material for

guards. Guard framework is usually made from structural shapes, "

pipe. bar, or rod stock. Filler material generally is expanded or
pcrh)ratcd or §oﬁd sheet metal or wire mesh. It may be- teaslblc to
‘use plastic or safety glaas where visibility is required.

~ Guards made of wood generally are not recommended because
of their flammability and lack of durablllty and strength. However,
in areas where corrosive materials are present,: wooden guards may
be the better choice.




Chapter 4

Machinery Maintenance
and Repair . |

Good maintenance and repair procedures can contribute signifi-
cantly to the safety of the-maintenance ¢rew as well as to that of

.machine operators. Bu( the variety and ¢omplexity of machines to
‘be serviced, the hazards associated with their power sources, the

special dangers that may be present Huring machine breakdown,
and the severe time constraints often placed o® maintenance per-
sonnel all make safe maintenance, and repair work. difficult.
Training and aptitude of people assigned to these jobs should
make them alert for the intermittent electrical failure, the worn
part, the inappropriate noise, the cracks or other signs that warn of
impending breakage or that a safeguard has been damaged, altered;
or removed. By observing machine operators at their taskssand lis-
tening to their comments, maintenance personnel may-learn where
potential trouble spots are and give,them early attention before
they develop into sdurces of accidents and injury. Sometimes all
that is ncededto keep thlngs running smoothly and safely is
machine lubrication or adjustment. Any damage observed or sus-

" pected should be, reported to ‘the supervisor; if the condition im-

Y

pairs safe operation, the machine should be taken out of service for
repair. Safeguards that are missing, altered, or damaged also
"should be reported so appruprlate action’ can be taken to insure
against worker injury.

If pOSS|ble. machine design:should permit roulirie lubrication

and adjustment wnhout removal of safeguards. But when

safeguards must be removed, the maintenance and repalr crew’

“must never fail to replace them before the job is considered
finished. . :

Is it necessary to oil machine parts while a machine is running?
If so, spécial safeguarding equipmcnt‘ may' be needed solely to
protect the oiler from exposure to hazardous moving Pdrl‘\
Maintenance personnel must know which machines can be serviced
while ripning and which cannot. *‘If in doubt, lock it out.”* Qb-

viously, the danger of accident or injury is reduced by sﬁumng off :

all sources of energy.

In situations where the maintenance or repair worker would -

nécessarily be exposed to elegtrical eloments or hazardous moving
machine parts©in the performance of the job, there is no question
that power soyrces must bes shut off and locked out before work
begins, Warning signs or tags are inadequate mburancc agaln':)\
untimely energizing of mechanical equipment.

Thus, one of the first proceduresffor the maintenance person iy
to disconnect and lock qut the machine from its power sources,
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whether the souru, is clectrical, muhanual pneumatic, hydrauho,.
ora combination of - these.- Ivmrgy auumq,latlon dcvuca must be
“bled down.”" - . -

Electrical: Um,xpuu,d encrgizing -of any’ OlLLIrILdl ¢quipment

.that can\be started by automatic or mhnual remot¢ control may

cause clectric shock or other serious injuries to the machine
()pt,l’dl()l’ the maintenance, worker, or others operayng adjacent

machines controlled by the same circyit. For this reason, when .

maintenance personnel must repair elecmcally pawered equip--
ment, they should open the circuit at the switch box and padlock |

the switch (lock it out) in the. “off'” position. This switch should™

be tagged wnth a description of the work being done, the name 6f

the -maintenance ‘person, and the department involveds A lockout

hasp is shown in Figure 68, - _ .

8 ‘ !

15 »
N

” | -

y Me('h‘an.ical: Figure 69 shows safety blodks being used as an
additional safeguard on a mechanical power press, even though the
machine has been locked out electrically. The safety blocks pre-
vent the ram from coming down under its own weight.

Pneumatic and’hydraulic: Figure 70 shows a lockout valve . The
lever-operated air valve used during repair or shutdown to keep a
pritumatic-powered machine or its components from operating can
he locked open or. shut. Before the valve can bg opened, everyone

working on the machine must use his or her mzn key to release.the

lockout. A sliding-sleeve valve exhausts lihe pressure at the same
time it cuts off the air supply. Valves used to lock out pneumatic
or hydraulic-powéred machines should be designed to accept locks
or lockout adapters and should be capable of ‘‘bleeding off’’ pres;
sure residues that could cause any part of the machine to move.

In shops where sevepal maintenance persons might be working
on the same machine, multiple lockout devices accommodating
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Figure 69.
Safety blocks installed
‘ On power press

SAFETY BLOCK

several padlocks are used. The machine can't bc‘réactivalcd until
cach person removes his or her lock. As a matter of geheral policy,
lockout control is gained by the simple procedure of issuing per-

“sonal padlocks to cach maintenance or repair person: no one but -

that person can remove the padlock when work is completed,:
reopening the power source on the machine fus-l serviced. .

Following arc the steps of a typical Imkout proudurc that can
be used by maintenance and repair crews:

I. .Alert the operator and supervisor.

2. ldentify all sources of residual energy.

3. Before starting work, place padlocks on the switch, lever, or

, valve, locking it in the ‘*off'’ position, installing tags at such

" locations to indicate maintenance in progress. '

4. Ensure that all power sources are off, and ‘‘bleed off” hy-
draulic or pneumatic pressure, or ‘“‘bleed off'’ any eleetrical
current (capacitance), as required, so machlne components
will not accidentally move. -

5. Test operator controls. ' '

. 0 -
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TO-MACHINE .
B e

ULL 1IN
PRI SSURL <

VALVE ON

With the valve lever in the
ON"-position, arr from the
main supply line flows
thrbugh the valve into the
machine's operaling

air lines
FROMMACHINE » - . FROM ARSUPRLY.. "
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Moving the lever 1o "OFF* . 0... S

cuts off all air supply to the -
machine. Al the same time,
exhaust poris are qpened,
-blesding all air pressure In-
the machine lo atmosphere,

foecked in "OFF" posmor'm
" With. pad!ocks ol Iour
employees

Figure70.

Ihc mulmmancc and rcpulr famllty in the munt"desdrvu» wmud~
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Safety in the workplace demdnda cooperation and alertness on
everyone's part. Supervisors, opcrators,, and othef workers who
notice hazards in feed of safcguardlv%g or existing systems that
“need re&nr or irhprovement, should noufy the ~proper authonty
|mmcd|ately .

. Supervisors have lhcse addmonal speual responsibilities. with .

- r%drd tde safety in the. workplace: encograging safe work habits

-

L]

and correcting unsafe ones; ‘explaining to the worker all the poten-
tial hazards associated with the mauchines and processess in the
" work .m.l‘d and being responsive to c.mploycr requests for action or
,information regarding machin¢ hazaers The first-line supervisor’
s plays a pivotal role -in ‘communicating the safet}y needs of the
worker to management and the employcr s safety rules and pohcxes
A9 the worker. o :

Sometlmes the solution to a machipe safeguardmg problem may

requlre expertise that is not available in a given establishment. The

readers of this manual are. encouraged‘to find out where help is
available, and, when necessary, to request it,

The machine's manufacturer is often a good place to start when
lgokmg for assisiance with a safeguarding problem. Manufacturers
can often supply the necessary literature or advice. Insurance car-
riers, too, wil) often make their safety speudllsts available to the
~stablishments whose assets they insure. Union safety -specialists
can also_lend significant assistance.

Some government agencics offer consultation services, prowd
ing for on-site evaluation of workplaces and the recommendation
ol possible hazard controls. OSHA funds one su¢h program, which
is offered free of charge to employers in every state. Dclivered by
state governments or private contractors, the consultation program

«is completely separate from the OSHA inspection offort—no cita-

tions are issued and no penalties are proposed. The trained profes-
sional consultants can help employers tq recognizé hazards in the
workplace and can supgest general approaches for. solving safety
and health problcsnis. In addition, the cpnsultant can. |dent|fy the.
sources of other help available, if- neaes[ary \

Anyone with questions about Federal standargdg, about the re-
quiréments for machine safeguarding, or about available consulta- -

. tion services should contact OSHA. (See the list of OSHA Re-
-gional Offices in the back of this publication.) .* "+ A

)

v




' A . ., X . o
. y - . . - - . . . .
Answers 1o the Iqlluwuu, questions shtmly help. lhc interested reader to determine the \ulcguurduu. needs ol s or her own workpluee, by -

drawing wiention 1o hazardous mndmum Or practices requiring correction.

. 8
' Requirements for All Sufeguards ) ‘
‘ vt : o N Yes No
I Do the saleguards provided meet lhc minimum OSHA nqunrcmunls’ T, :
2. Do lhc saf eguards prevent,workers' hands arms, and other body parts from maklng, contact with dunger- ' .
Ous Moving parts? - ’ .
3. Arc the safeguards firmly secured and not easily removable? _ ‘ 1
4. Do the safeguards ensure that no objects will fall into the moving: parts” : R L
o 5. Do the safeguards permit safe, comfortable, and relatively easy operation of the machine?, : e M
6. Can the machine be oiled withoit removing the safeguard? | ' _ e
7, Is there a system for shuiting down the machinery before safeguards are removed" _ . —— o
8. Can the exnsnng safeguards be unproved’ ) : _ _ ’ . . D e
] . "Mechanical Hazards =~ ' o \"
. \ B i Y . )
o , ' \
“ , The point of operation; . ‘ !
I. Is there a point-of-operation safeguard provided for the machine? o . '
2. Does it keep the operggor's hands. fingers, body out of the danger arca? '
} s there evadence that the safeguards have been tampered with or removed? . .
4 Could you-suggest a more practical, effective safeguard? ) N . .
‘5 Could changes be made on lhc machine to clmnnnlc the point- -0l uhcrmmu hazard cnlmly, o B K
. . g
Power transniission appuratus: .
I. Are there any unguarded gears, sprockets, pulleys, or flywhecls on the apparatus? /
2. Arc there any exposed belts or chain drives? ’ P !
3. Are,there any exposed set screws, key ways, collars, ete.? . B ' B .
" 4. Arc starting and stopping contrals within egsy reach of the operator?. < . S W
5. If there is more than one operator, gre, separate controls provided? - o . L R
Other moving parts: L7 ' : _/: T
I. Are safeguards provided for all hazardous moving parts of the machine, including auxiliary parts? o ' N
5 ST ; . ; ‘
" Nonmechanical Hazards { - ’ :
. Have appropriate mcasures been taken to safeguard workers agalnﬂl noisce hazards? t s
2. Have'special guards, enclosures. or personal protective equipment been provided, where nchsxury . :
protect workehs from exposure to harjntul substances used in machine operation”? L S
’ S ) ' . | Y : T e
: Electrical Hazards : _ : .
o . . [} ' \ N .
- i L
I Iy the machine installed-<in uumrdumc'wuh Nativfial l*lrc Pratection Assmmlmn and Nationul 15 Icumul e
Code reguirements? o Ep .
2 Are there loose conduit fittings? o . - o '_":.' ’ . '
3. Is the machine properly grounded? S v 4 ‘
o 4. Is the power supply corsectly fused and protcucd’ ' ' e ) :
_ 5. Do workers occasionally receive minor shocks while. operaung any of the machmcs’ ' : v g
@ | |
o\ . ) ,
\ .
. ' ' v I ~ ' Coe i
. \‘L ‘ . . .




N .u ) . - . L . . . X ~ . Trllll_ling . .

N\ 2. Have operators and mulnlenamc workcrs beeﬁ% trained in whcrt, “the safe uards‘ are Iocalcd how lhcy
P : 13

. propide protection, and what hazards they protect against? * .

’ a -

“renfyved? -

inadequate? A _ 3
R ' ’ - t . \ - . ' .~

Protectlve Equipment and Proper Clothing

-
a . .

-
,

‘ I."Is protective equipment required?

" 2. 1f protective equipment is required, is it appropnale for the job, in good u)ndumn kcﬁ Llcun and sani-
tary, and stored Larcfully when nm in use? ..

_ 3. I the operator dressed safely for “the job (i.&., no loose-fitting clolhing or jcwclry)'.’

. . ' . W4 i
\ . . Machinery Maintenance und Repair
A ]
l. Huvc maintenance wurkcrs rccclvcd up-to-date instruction on the machines they service?” .-
P
2. Do maintenance workers lock out the machine from its power sources beforetbeginning repaigs?
* 3. Where several maintenance persons work on the same machince, are multiple lockout devices usud’
4
4. Do maintenance persons use appropriate and safe cqylpmem in their rcpalr work? .
5. 1Is lhc maintenance equipment itself properly guardcd" . ..
. - w . .
1.- '\ L)
.
+ = T "
@ ‘ ‘
2
- e ‘
H . : N . ‘ W
- —\). - -
1 - —
. » . -
L]
]
’ \
i * ¢ v 4‘
¢ " .
. ot‘r N

ERIC© ~ °*

Aruitoxt provided by Eic:

. Have'workers been trained ln the pmc.edures to tollow if they noll‘u: guards that are.damaged missing. or -

9. HgVve operators and maintengnce workers becn trained |n how and under what cnrcp,msmnccs guurds canbe ...

, ' * .
e
.' .
. ‘
C
-
» “.
. -
. - '
Yes No
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The following fexts were used for reference by the author in corh-
plllng this manual. This does not constitute,an endorsement of the’
" texts by the U S. Department of Labor

- 4.

~

‘ Accident Prevemwn Manual for Industrial Operatxons Tth ed.: ‘//.v
. Natlonal Safety Council, 1974, Chicago’ . -
Alphdbencal Index of lndusmal Safety Data Sheets ‘National
Safety Councnl 1978, Chlcago ' . , _
‘ . - .o
Beware of Machine Hazards, Pamphlet 2281: Occupational Safety
. and Health Administration, U.S. Department of’ Labor 1976,
Washlngton DC . :
o Cabinetmaking and Millwork: Feirer, John; Chas. A. ~Ben_nelt Co., 5
_l970 Peoria, lL * _ . N
: . Dictionary of Terrzs Used in the Safety Profession: Tarrants,
‘ W.E., ed.; American gocnety of Safety Engxneers 1971, Park-;
Rldge IL ' , .
_ + Disc értnd:ng—Safe Rules and Methods: Grinding Wheel Insti- ‘
-t ) tute, Cleveland :
Electrical Standard for Metalworking Machine Tools, NFPA 79: k
'National Fire Protection Association, 1977, Boston - Y
Fundamifmals of Industrial Hygiene: Olishifski, Julian B. and - _
y . McEIroy‘ Frank E., eds.; National Safety Council, 1971, Chicago L
Generaljndustrv Safety gaml Heait Standards, 29 CFR 191(): ()L— Sy
cupationdl Safety and Health Admi nlslratmn u. S Department of. Y
) Labor, Jan. 1976, Washington, DX © .
Guards lllustrated 3rd ed N taonal Safety Council, 1973; e
- Chicago | SR "
Gmde to Occupational Safety Luerature Vol KH Natlonal Safety -
Councnl 1977, Chicago . ! o
) Hyman Engineering Guide to qufpment"Deslgn Van Colt, H.P.
L B d Kinkade, R.G.. eds.; U.S. [Government Printing Office, 1972,
' Washington, DC ' -.
: ! ’ !
o | o S : , 67
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| . o Industrial Ventilation, A Manual of 'Recom‘rlnénded Prac u'cé,' 14th

Edward Brothers, 1977, Ldnsmg. Mi
3

75~ 173; U.S. Department of Health, Education and Weliare. Na-
tional Institute for Oeeupauonal Satety and Health June I975,
Cincinnati : L

[§ v ' : : < 5

Health Administration, U.S. Department of La » 1976, Wash-
_ington, DC ' . ) :
Ma_('hine Tools and Machining Practices, 2 vols.: White, Warren
T., Neely, John E., Kibbe, Richard R., and Meyer, Roland O.;
" John Wiley and Sons, 1977, New York

o
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Mechanical Press Handbook® Danicls, H.R., cd. p Cahners Pub-
Iishing Co., 1969, Boston ' '

v ) )
Nip Hazards on Paper Mac hmes Amerlcan Mutual Insurance Al-
liance, 1968, Chleago L : -

‘ * » Power Press Safety Manual, 2nd ed National Safety Council,
' - 1972, Chicago .

S

Press Brake and Shear Handbook: Daniels, HR ed.; Cahners
Books, 1972, Boston . '

Prbim‘iples and Techniques of Machine Guarding, Bulletin 2057:
Occupational Safety and Health Administration, U.S. Department
of Labor, Aug. 1973, Washington DC ' :
Su/(‘&uardmg of Madurwry BS ‘33()4 Brmsh Standards Institute,
I‘)7S 1. ()ndon .

. ) . . P . ) ’
al _ Safe Openings far Some Point of Operation Guards: Amcricun
Mutual lnsnrance lliance, 1966; Chicago '

- Safety C ode for the Use Care and Protection Jf Abrasive Wheels
- ANSI B7.1-1978: American Qlatlonal Standards lnstltute Jan. 5,
1978\, New York _ . o .

*
Safety Recommendations for Grinding Wheel‘Operatzon Grlndmg
Wheel lnstntute Cleveland |

o

CIRIC - R0

cd.: American Conference of Governmental Industrial Hyglemsts .

-Machine Guarding=Assessment of Need HEW Publication No.

Machine Guardmg, Pamphlet 2247: OccCupagional Safety and _




Sqfety Requlremems for Forging. ANSI B24.1-197) (R 1975):
Amerlcan leonal Standards lnsmutc, Jan. 5 197 I, New York ~—

L

Safety Reqmre’fnents for the Construction, Care, and Use of Cold ,
'Headers and Cold Fbrmers, ANSI B11.7-1974: American Na- /
 tional Standards lnstitute. Feb. 25, 1974. New York
- Sqfety Reqmremonts for the Construction, Care, and Use of Die
Camng Machines, ANSI B152.1-1973: American Natonal Stand-
ards lnsuuru May 9, I97‘4 New York .
. . .
Safety Reqytremems for the Construction, Care, and Use of
Drilling, Milling, and Boring Machines, ANSk B11.8- -1974:
Amencan Nauonal Standards lnsutute May 14, 1974, New York

Safety Reqmrenﬁms for the Construcuon Care, and Use of Hori-
zontal lryectton Molding Machines, ANSI B154.1-{976: Amen»
can National Standards lnsmute June l7 1976 New York
" ¢ . Lo~
Safety Requirements for the Construction,*Care, and U se of lron
‘Workers, ANSI BI1.5-1975: American Ndh(mal ‘Standards Insti- .
tute, Sept. 18, 1975 Néw York ) ' _ '

Safety Requiramrnt.s- jor thc Construction, Care, and Use of
Lathes, ANSI B11.6-1975: American National Standards Insti-
tu,tc. July I7. 1975, New York

Safety Requirements for the Construction, Care, and Use of
Mechanical Power Presses, ANSI B11.1-1971: American Na-

_ tional Standards Institute, Feb. 17, 1971, New{York"
Safety Requirements for the Construction, Care, and Use of Metal .
Sawing Machines, ANSI B11.10-1974: American National Stand-
ards Institute, Oct. 29, 1974, New York -

Safety Requirements for the Construction, Care, and Use of Pack-
aging and Packaging-Related Converting Machinery, ANSI
B155.1-1973: American- National Standards Institute, Aug.. ﬁ
1973, Ncw York .

.Saf('tv Reqmrwnonts jor the Construction, ¢ are, and Use nj I’mw' .
- Press Brakes, ANSI B11.3-1973; American National Standards
Institute, Feb. 15, 1973, New York -

Safety Requirements for the C;onstr'uétioh Care, and Use of Rivet
Setting Equipment, ANSI B154.1--1974: American Nauonal
Standards lnsutute Oct. 31, 1974, New York
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' Safety Reqmremems for the Cons!rumon Care, and Use of

, Shears, ANSI B11.4-1973: American National Standards Insti- -

tute, Aug. 16, 1973, New York

Safety Requirements for the Cofstruction, Care, ’d Use of Single

‘and Multiple-Spindle Automatic Screw/Bar and Chucking

' Machinés, ANSI B11.13-1975: American National Standards In-
~ stitute, Aug. 6, 1975, New York ’ . ‘\
Safety Requtremems for Woodworkjng™ Machmery. ANSI 01.1-
1975: American National Standards lnsututc Dec. 26 1975, New
York »

B

i felv Spec tftcanans for Mills and. C alenderv in the R‘abber and
Plasms Industries, ANSI B28.1-1967 (R 1972): Amcman Na- -
tional Standards lnsmutc‘ Mar, 17,1967, New York:

Safety Standard f(}r Mechanical Power Tidnsmission Apparatus,
ANSI B15.1--1972: The American Soc ety of ‘Mechanical En-
gmeers July 11, 1972, New York . ,

Standard Handbook for Mechanical Engmeers “Tth ed: Baumeis-
. ter, Theodore, ed.; McGraw iﬂlf 1965 New York -

Ventilation Control of Grmdmg. Pollshlng, and Buffing Opera-
tions,  ANSI Z43.1-1966: Amerlcan National Standards Institute, °
Feb. 7. 1966, New York ' :

.
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Worker Rights and RésponSibil‘ituiesl .

lf you are a work‘er you havc the nghl to:

L request an OSHA lnspcctlon for workplace hazards, vmlatmns of
OSHA standards, or violations of the OSH At (your name will be
kept ‘confidential on request), ‘

® have an authorized employee represé¢ntative accompany the
“OSHA compliance officer on the workplace inspection;

~2 confer informally with the OSHA compllance officer (in prlvate,
if preferrcd),

o be notified by’ your employer of any citations issued for alleged
violations of standards at,the workplace, and of your employer’s
requests for variances or for changes in the abatgment period;

-® contest the. abatement time set in any citation |ssucd to your cm-
ployer by OSHA :

o file a Lomplmnl with OSHA if you feel that you haJe been dis-
missed, demoted, or otherwise discriminated against for exercis-
ing rights under OSHA; : |

. file a complaint with Federal OSHA authorities if your State
agenCy fails to administer a State program as effectively as re--
. quired by QSHA;

® ask OSHA about any. tests performed in your workplace, the re-
sults of inspections, and any decision not to take action on a
complaint;

® receive information from your employer about hazards and safety
measures applicable to the workplace, OSHA standards relevant
to your _)()b and the rcu)rd of accidents and illnesses in the work-
place;

o ask thul‘Nl()SH cvaluate and provide |n|ommmm on tm sub-
stances used in your workpluw. :

® refuse to work in an imminent danger sltuatlon under certain
conditions;

PR )

o file suit agdinst the Secretary of Labor if you are, injured because

of what appears to be OSHA's disregard of an 1mmment danqer |

bllUﬂ(lOl’l.
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e submit written information or comment to OSHA on the issuance,
revocation, or modification of an OSHA standard and to request a
publlc he\anng, and - .,

® obscrvc thc monitoring and mtasurlng of toxic substatices in the
workplade if you are exposed, md to have access to any rcu)t"ds.
of your exposure. Y.

‘/ . e A .
You also have the responsibility to: .

Y

" @ read the OSHA postér in the workplace;
\ N

~

-® comply with all the OSHA standards, with all requirements of
your State-approved plan (if ¢ anyl; and with the.employer's safety .
and health rules;

e report any hazards immediately to your supervisor,
e report to your supervisor any job-related iliness or injury; and

® cooperate fully with the OSHA compliance officer who mspects

your workplace. . .
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For additional information or assistance. contact: ' C ’ .

. 0.S, DEPARTMENT OF LABOR ' ' ' ‘ - :
REGIONAL OFFICES FOR THE ' - Y
OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION R
Contact the OSHA Regional Office nearest.you for the Iocatlon L. . ;- , ‘-
of your OSHA Area Office. : _ ’ -. ' p 4 n
REGION I (CT, ME, MA, NH, RI, VT) - ' REGION VI (AR, LA, NM, OK, TX),

16-18 Narth Street e 555 Griffin Square, Room 602 {
I Dock Square, 4th-Floor - : Dallas, TX 75202
Boston, MA 02109 : L Telephone: 214/767-4731
Telephone: 6|7/223 67],0 . ,
. : ' REGION VII (1A, KS, MO, NE)
REGION Il (NY, NJ PR, Vl) . ‘ 911 Walnut Street, Room 3000
Room 3445, 1 Astor Plaza "« . . KansasCity, MO 64106 . A
1515 Broadway, o \ Telephone: 816/374-5861 .
New York, NY 10036
Telephone: 212/944-3426 = _ REGION VIII (CO, MT, ND, SD UT, WY) .

. ) ' : " Federal Bldg., Room 1554 SN
REGION Il (DE, DC, MD, PA, VA, WV) ' ‘ . 1961 Stout Street . »
Gateway Bldg., Suite 2100 . : Denver, CO 80294 .

3535 Market Street Telephone: 303/837-3883
Philadelphia, PA 19104 o : > )
Telephone:,215/596-1201 . _ ' ~REGION IX (CA, AZ, NV, HI)
' Box 36017 v
. REGION 1V (AL FL, GA, KY, MS, NC, SC, TN) 450 Golden Gate Avenue .
' " 1375 Peachtree Street, N.E. San Francisco, CA 94102

‘ Suite 587 : Telephone: 415/556-0584

) Atlanta, GA 30367 - . : )

: Telephone: 404/881-3573 : ) REGION X (AK, ID, OR, WA)

’ ’ ‘ ‘Federal Office Bldg.,"Room 6003
REGION V (IL, IN, MN, MI, OH, W) - 909 First Avenue
230 South Dearborn Street : Seattle, WA 98174

32nd Floor, Room 3263 Telephone: 206/442-5930
Chicago, IL-60604 C . '
Telephone: 392/353.2220 '
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