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INTRODUCTION 

This edition of Specific Safety Requirements of the Ohio Bureau 
of Workers' Compensation marks a departure from the manner in 
which they have been printed in the past. The most notable difference 
is the combination of Chapter 4121:1-5 relating to All Workshops and 
Factories with all the supplemental codes under one cover. Anyone in 
general industry will need only this book to have the Ohio safety 
requirements that are pertinent to him. Chapter 4121:1-3 relating to 
Construction will remain separate. 

Other information may be helpful in using this book: The safety 
requirements of the Ohio Bureau of Workers' Compensation are part 
of the Ohio Administrative Code. A chapter of the Code is a group of 
rules united under one scope, relating to one concern; for example, 
Chapter 4121:1-7, relating to metal casting, is made up of 14 rules 
numbered 4121:1-7-01 through 4121:1-7-14. A rule is a group of par 
agraphs or specific requirements relating to the heading of that rule; 
for example, rule 4121: 1- 7-04, "Passageways," contains paragraphs (A) 
through (E). Because a rule is the basic unit of the Administrative 
Code, the effective date for each rule is indicated at the end of that 
rule. 

In the body of the text, references have been added to help locate 
requirements. The reference in the upper left hand corner refers to 
the first paragraph beginning on that page. The reference in the upper 
right hand corner refers to the last paragraph beginning on that page. 

On January 1, 1986, 26 rules were revised or added to Chapter 
4121:1-5. These changes are printed here for the first time. A vertical 
line (I) in the margin denotes an addition or substantive change from 
the previously printed edition of the rule. A minus sign ( - ) in the 
margin denotes that a paragraph (or paragraphs) was deleted from the 
previously printed edition of the rule or moved elsewhere within the 
chapter. The previous effective date is indicated at the end of the rule 
only for those rules which contain changes from the previously printed 
edition. 





BACKGROUND PROVISIONS 
OF THE 

CONSTITUTION AND STATUTES OF OHIO 

The following section of the Constitution of Ohio and sections of 
the Ohio Revised Code are included and intended for reference pur 
poses only, and are not to be construed as specific requirements of the 
Industrial Commission of Ohio. 

Constitution of Ohio, Article II, Section 35: 

For the purposes of providing compensation to workmen and their 
dependents, for death, injuries or occupational disease, occasioned 
in the course of such workmen's employment, laws may be passed 
establishing a state fund to be created by compulsory contribution 
thereto by employers, and administered by the state, determining 
the terms and conditions upon which payment shall be made 
therefrom. Such compensation shall be in lieu of all other rights 
to compensation, or damages, for such death, injuries, or occupa 
tional disease, and any employer who pays the premium or com 
pensation provided by law passed in accordance herewith, shall 
not be liable to respond in damages at common law or by statute 
for such death, injuries or occupational disease. Laws may be 
passed establishing a board which may be empowered to classify 
all occupations, according to their degree of hazard, to fix rates of 
contribution to such fund according to such classification, and to 
collect, administer and distribute such fund, and to determine all 
right of claimants thereto. Such board shall set aside as a separate 
fund such proportion of the contributions paid by employers as in 
its judgment may be necessary, not to exceed one per centum 
thereof in any year, and so as to equalize, insofar as possible, the 
burden thereof, to be expended by such board in such manner as 
may be provided by law for the investigation and prevention of 
industrial accidents and diseases. SUCH BOARD SHALL HA VE 
THE FULL POWER AND AUTHORITY TO HEAR AND DE 
TERMINE WHETHER OR NOT AN INJURY, DISEASE OR 
DEATH RESULTED BECAUSE OF THE FAILURE OF THE 
EMPLOYER TO COMPLY WITH ANY SPECIFIC REQUIRE 
MENT FOR THE PROTECTION OF THE LIVES, HEALTH OR 
SAFETY OF EMPLOYEES, ENACTED BY THE GENERAL AS 
SEMBLY OR IN THE FORM OF AN ORDER ADOPTED BY 
SUCH BOARD, AND ITS DECISION SHALL BE FINAL; AND 
FOR THE PURPOSE OF SUCH INVESTIGATIONS AND IN 
QUIRIES IT MAY APPOINT REFEREES. WHEN IT IS FOUND, 
UPON HEARING, THAT AN INJURY, DISEASE OR DEATH 
RESULTED BECAUSE OF SUCH FAILURE BY THE EM- 
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PLOYER, SUCH AMOUNT AS SHALL BE FOUND TO BE 
JUST, NOT GREATER THAN FIFTY NOR LESS THAN FIF 
TEEN PER CENTUM OF THE MAXIMUM AW ARD ESTAB 
LISHED BY LAW, SHALL BE ADDED BY THE BOARD, TO 
THE AMOUNT OF THE COMPENSATION THAT MAY BE 
A WARDED ON ACCOUNT OF SUCH INJURY, DISEASE, OR 
DEATH, AND PAID IN LIKE MANNER AS OTHER AWARDS; 
and, if such compensation is paid from the state fund, the premium 
of such employer shall be increased in such amount, covering such 
period of time as may be fixed, as will recoup the state fund in 
the amount of such additional award, notwithstanding any and 
all other provisions in this constitution. 

Ohio Revised Code, Section 4101.11 Duty of employer to pro 
tect employees and frequenters. 

Every employer shall furnish employment which is safe for the 
employees engaged therein, shall furnish a place of employment 
which shall be safe for the employees therein and frequenters 
thereof, shall furnish and use safety devices and safeguards, shall 
adopt and use methods and processes, follow and obey orders, and 
prescribe hours of labor reasonably adequate to render such em 
ployment and places of employment safe, and shall do every other 
thing reasonably necessary to protect the life, health, safety, and 
welfare of such employees and frequenters. 

Ohio Revised Code, Section 4101.12 Duty of employer to fur 
nish safe place of employment. 

No employer shall require, permit, or suffer any employee to go 
or be in any employment or place of employment which is not safe, 
and no such employer shall fail to furnish, provide, and use safety 
devices and safeguards, or fail to obey and follow orders or to adopt 
and use methods and processes reasonably adequate to render 
such employment and place of employment safe. No employer 
shall fail to do every other thing reasonably necessary to protect 
the life, health, safety, and welfare of such employees or frequen 
ters. No such employer or other person shall construct, occupy, or 
maintain any place of employment that is not safe. 

Ohio Revised Code, Section 4101.13 Duty of employees. 

No employee shall remove, displace, damage, destroy, or carry off 
any safety device or safeguard furnished or provided for use in 
any employment or place of employment, or interfere in any way 
with the use thereof by any other person. No employee shall in 
terfere with the use of any method or process adopted for the 
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protection of any employee in such employment or place of em 
ployment, or frequenter of such place of employment, or fail to 
follow and obey orders and to do every other thing reasonably 
necessary to protect the life, health, safety, and welfare of such 
employees and frequenters. 

Ohio Revised Code, Section 4101.15 Prohibition. 

No employer, employee, or other person shall violate sections 
4101.01 to 4101.16 or 4121.01 to 4121.29 of the Revised Code, do 
any act prohibited by such sections, fail to perform any duty law 
fully enjoined, within the time prescribed by the department of 
industrial relations or the bureau of workers' compensation, for 
which violation no penalty has been specifically provided, or fail 
to obey any lawful order given or made by the department or the 
bureau, or any judgment or decree made by any court in connec 
tion with such sections. 

Ohio Revised Code, Section 4121.13 Powers and duties of ad 
ministrator. 

The administrator of workers' compensation shall: 

(A) Investigate, ascertain, and declare and prescribe what hours 
of labor, safety devices, safeguards, or other means or meth 
ods of protection are best adapted to render the employees of 
every employment and place of employment and frequenters 
of every place of employment safe, and to protect their wel 
fare as required by law or lawful orders, and establish and 
maintain museums of safety and hygiene in which shall be 
exhibited safety devices, safeguards, and other means and 
methods for the protection of life, health, safety, and welfare 
of employees; 

(Bl Ascertain and fix such reasonable standards and prescribe, 
modify, and enforce such reasonable orders for the adoption 
of safety devices, safeguards, and other means or methods of 
protection to be as nearly uniform as possible as may be nec 
essary to carry out all laws and lawful orders relative to the 
protection of the life, health, safety, and welfare of employees 
in employments and places of employment or frequenters of 
places of employment; 

(C) Ascertain, fix, and order such reasonable standards for the 
construction, repair, and maintenance of places of employ 
ment as shall render them safe; 
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(D) Investigate, ascertain, and determine such reasonable clas 
sifications of persons, employments, and places of employ 
ment as are necessary to carry out the applicable sections of 
sections 4101.01 to 4101.16 and 4121.01 to 4121.29 of the 
Revised Code; 

(E) Adopt reasonable and proper rules relative to the exercise of 
its powers and authorities, and proper rules to govern its 
proceedings and to regulate the mode and manner of all in 
vestigations and hearings, which rules shall not be effective 
until ten days after their publication; a copy of such rules 
shall be delivered at cost to every citizen making application 
therefor; 

(F) Investigate all cases of fraud or other illegalities pertaining 
to the operation of the workers' compensation system and its 
several insurance funds and for that purpose, the adminis 
trator has every power of an inquisitorial nature granted to 
the industrial commission in this chapter and Chapter 4123. 
of the Revised Code; 

(G) Do all things convenient and necessary to accomplish the 
purposes directed in sections 4101.01 to 4101.16 and 4121.01 
to 4121.28 of the Revised Code; 

(H) Nothing in this section shall be construed to supersede sec 
tion 4105.0ll of the Revised Code in particular, or Chapter 
4105. of the Revised Code in general. 

Ohio Revised Code, Section 4121.131 Additional duties and 
powers of commission. 

The industrial commission, in addition to the specific powers, au 
thority, and duties vested in and imposed upon it by this chapter 
and Chapters 4123., 4127., and 4131. of the Revised Code, shall 
commute payments of compensation and determine applications 
for final settlements as provided in sections 4123.64 and 4123.65 
of the Revised Code, determine claims for additional award under 
Section 35 of Article II, Ohio Constitution, and render final de 
terminations of disputed claims as provided in sections 4123.516, 
4123.517, and 4123.518 of the Revised Code, except as provided 
in section 4123.519 of the Revised Code. 
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Ohio Revised Code, Section 4121.47 Violation of specific safety 
rule; order to correct; employer's appeal; deposit of penalties 

(A) No employer shall violate a specific safety rule of the admin 
istrator of workers' compensation or act of the general assem 
bly adopted pursuant to section 4121.13 or 4121.131 of the 
Revised Code. 

(B) Where the industrial commission, in the course of its deter 
mination of a claim for an additional award under Section 35 
of Article II, Ohio Constitution, finds the employer guilty of 
violating division (A) of this section, it shall, in addition to 
any award paid to the claimant, issue an order to correct the 
violation within the period of time the commission fixes. For 
any violation occurring within twenty-four months of the last 
violation, the commission shall assess against the employer 
a civil penalty in an amount the commission determines up 
to a maximum of fifty thousand dollars for each violation. In 
fixing the exact penalty, the commission shall base its deci 
sion upon the size of the employer as measured by the number 
of employees, assets, and earnings of the employer. 

(C) An employer dissatisfied with the imposition of a civil pen 
alty pursuant to division (B) of this section may appeal the 
commission's decision to a court of common pleas pursuant 
to the Rules of Civil Procedure. An appeal operates to stay 
the payment of the fine pending the appeal. 

(D) The administrator shall deposit all penalties collected pur 
suant to this section in the occupational safety loan program 
fund established pursuant to section 4121.48 of the Revised 
Code. 

Ohio Revised Code, Section 4123.01 Definitions. 

As used in Chapter 4123. of the Revised Code: 

(A) (1) "Employee," "workman," or "operative" means: 

(a) Every person in the service of the state, or of any 
county, municipal corporation, township, or school 
district therein, including regular members of law 
fully constituted police and fire departments of mu 
nicipal corporations and townships, whether paid or 
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volunteer, and wherever serving within the state or 
on temporary assignment outside thereof, and ex 
ecutive officers of boards of education, under any 
appointment or contract of hire, express or implied, 
oral or written, including any elected official of the 
state, or of any county, municipal corporation, or 
township, or members of boards of education; 

(b) Every person in the service of any person, firm, or 
private corporation, including any public service 
corporation, that (i) employs one or more workmen 
or operatives regularly in the same business or in 
or about the same establishment under any contract 
of hire, express or implied, oral or written, including 
aliens and minors, household workers who earn one 
hundred sixty dollars or more in cash in any cal 
endar quarter from a single household and casual 
workers who earn one hundred sixty dollars or more 
in cash in any calendar quarter from a single em 
ployer, or (ii) is bound by any such contract of hire 
or by any other written contract, to pay into the 
state insurance fund the premiums provided by 
Chapter 4123. of the Revised Code. 

Every person in the service of any independent con 
tractor or subcontractor who has failed to pay into 
the state insurance fund the amount of premium 
determined and fixed by the industrial commission 
for his employment or occupation or to elect to pay 
compensation directly to his injured and to the de 
pendents of his killed employees, as provided in sec 
tion 4123.35 of the Revised Code, shall be 
considered as the employee of the person who has 
entered into a contract, whether written or verbal, 
with such independent contractor unless such em 
ployees or their legal representatives or benefici 
aries elect, after injury or death, to regard such 
independent contractor as the employer. 

(2) "Employee," "workman," or "operative" does not mean: 

(a) A duly ordained, commissioned, or licensed minister 
or assistant or associate minister of a church in the 
exercise of his ministry; or 
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(b) Any officer of a family farm corporation. 

Any employer may elect to include as an "employee" 
within this chapter any person excluded from the 
definition of "employee" pursuant to division 
(A)(2)(a) of this section. If an employer is a partner 
ship, sole proprietorship, or family farm corpora 
tion, such employer may elect to include as an 
"employee" within this chapter, any member of such 
partnership, the owner of the sole proprietorship, or 
the officers of the family farm corporation. In the 
event of an election, the employer shall serve upon 
the commission written notice naming the persons 
to be covered, include such employee's remunera 
tion for premium purposes in all future payroll re 
ports, and no person excluded from the definition of 
"employee" pursuant to division (A)(2)(a) of this sec 
tion, proprietor, or partner shall be deemed an em 
ployee within this division until the notice has been 
served. 

For informational purposes only, the bureau of 
workers' compensation shall prescribe such lan 
guage as it considers appropriate, on such of its 
forms as it considers appropriate, to advise employ 
ers of their right to elect to include as an "employee" 
within this chapter a sole proprietor, any member 
of a partnership, the officers of a family farm cor 
poration, or a person excluded from the definition 
of "employee" under division (A)(2)(a) of this sec 
tion, that they should check any health and disa 
bility insurance policy, or other form of health and 
disability plan or contract, presently covering them, 
or the purchase of which they may be considering, 
to determine whether such policy, plan, or contract 
excludes benefits for illness or injury that they 
might have elected to have covered by workers' com 
pensation. 

(B) "Employer" means: 

(1) The state, including state hospitals, each county, mu 
nicipal corporation, township, school district, and hos 
pital owned by a political subdivision or subdivisions 
other than the state; 
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(2) Every person, firm, and private corporation, including 
any public service corporation, that (a) has in service 
one or more workmen or operatives regularly in the 
same business or in or about the same establishment 
under any contract of hire, express or implied, oral or 
written, or (b) is bound by any such contract of hire or 
by any other written contract, to pay into the insurance 
fund the premiums provided by Chapter 4123. of the 
Revised Code. 

All such employers are subject to Chapter 4123. of the 
Revised Code. Any member of a firm or association, who 
regularly performs manual labor in or about a mine, 
factory, or other establishment, including a household 
establishment, shall be considered a workman or oper 
ative in determining whether such person, firm, or pri 
vate corporation, or public service corporation, has in its 
service, one or more workmen and the income derived 
from such labor shall be reported to the industrial com 
mission as part of the payroll of such employer, and such 
member shall thereupon be entitled to all the benefits 
of an employee. 

(C) "Injury" includes any injury, whether caused by external ac 
cidental means or accidental in character and result, received 
in the course of, and arising out of, the injured employee's 
employment. "Injury" does not include: 

(1) Psychiatric conditions except where the conditions have 
arisen from an injury or occupational disease; 

(2) Injury or disability caused primarily by the natural de 
terioration of tissue, an organ, or part of the body; 

(3) Injury or disability incurred in voluntary participation 
in an employer-sponsored recreation or fitness activity 
if the employee signs a waiver of his right to compen 
sation or benefits under Chapter 4123. of the Revised 
Code prior to engaging in the recreation or fitness ac 
tivity. 
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CHAPTER 4121:1-5 

SPECIFIC SAFETY REQUIREMENTS OF THE 
INDUSTRIAL COMMISSION OF OHIO 

RELATING TO 
ALL WORKSHOPS AND FACTORIES 

RULE 4121:1-5-01. SCOPE AND DEFINITIONS. 

(A) Scope. 
The purpose of this code is to provide reasonable safety for life, 
limb, and health of employees. In cases of practical difficulty or 
unnecessary hardship, the Industrial Commission of Ohio may 
grant exceptions from the literal requirements of this code to per 
mit the use of other devices or methods when, in the opinion of 
the Industrial Commission, the equivalent protection is thereby 
secured. 
The specific requirements of this code are requirements upon an 
employer for the protection of such employer's employees and no 
others and apply to all workshops and factories subject to the 
Workers' Compensation Act (Sections 4123.01 to 4123.99 of the 
Revised Code). Specific requirements of other codes adopted by 
the Industrial Commission of Ohio shall apply to the particular 
industry covered by any such other code, and, to the extent of 
conflict between this code and such other, the latter shall govern, 
but in all other respects this code shall be deemed to apply and 
the other to be a supplement of this. 
Installations or constructions built or contracted for prior to the 
effective date (shown at the end of each rule) of any requirement 
shall be deemed to comply with the provisions of these require 
ments if such installations or constructions comply either with 
the provisions of these requirements or with the provisions of any 
applicable specific requirement which was in effect at the time 
contracted for or built. 

(B) Definitions. 
(1) "Access board (hot board)": a platform designed to be fas 

tened to a pole or structure and having dielectric properties 
equal to dry wood. 

(2) "Adjustable barrier guard": a barrier requiring adjustment 
for each job setup or die setup. 

(3) "Aerial device": any vehicle-mounted telescoping or artic 
ulating device which is used to position personnel at job 
sites. 
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4121:1-5-0l(B)( 4) 

(4) "Air contaminants": hazardous concentrations of fibrosis 
producing or toxic dusts, toxic fumes, toxic mists, toxic va 
pors, or toxic gases, or any combination of them when sus 
pended in the atmosphere. 

(5) "Air-lift hammer": (see "Gravity hammers"). 

(6) "Angle of repose": the greatest angle above the horizontal 
plane at which unexcavated material will lie without slid 
ing. 

(7) "Anti-repeat": the part of the clutch/brake control system 
designed to limit a mechanical power press to a single 
stroke if the tripping means is held on the operating posi 
tion. Anti-repeat requires release of all tripping mecha 
nisms before another stroke can be initiated. Anti-repeat is 
also called "single stroke reset" or "reset circuit". 

(8) "Approved": accepted or certified by a nationally recognized 
testing agency, such as "Underwriters' Laboratories," "Fac 
tory Mutual Engineering Corporation," or an authorized 
governmental agency. 

(9) "Approved storage facility (magazine)": a facility for the 
storage of explosive materials covered by a license or permit 
issued under authority of the appropriate governmental 
agencies. 

(10) "Bearer": a horizontal member of a scaffold upon which the 
platform rests and which may be supported by ledgers. 

(11) "Blast area": the area in which explosives loading and blast 
ing operations are being conducted. 

(12) "Blaster": a person qualified to be in charge of and respon 
sible for the loading and firing of a blast. 

(13) "Blasting agent": any material or mixture consisting of a 
fuel and oxidizer used for blasting, but not classified as ex 
plosives, and in which more of the ingredients are classified 
as an explosive provided the finished (mixed) product can 
not be detonated with a No. 8 test blasting cap when un 
confined. 

(14) "Blasting cap": (see "Detonator"). 

(15) "Board-type drop hammer": (see "Gravity hammers"). 

(16) "Boatswain's chair": a seat supported by slings attached to 
a suspended rope, designed to accommodate one employee 
in a sitting position. 
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(17) "Bolster plate": the plate attached to the top of the bed of a 
power press having drilled holes or T-slots for attaching the 
lower die or die shoe. 

(18) "Brace": 
(a) Scaffold. 

A tie that holds one scaffold member in a fixed position 
with respect to another member. 

(b) Trench. 
The horizontal members of the shoring system with 
ends bearing against the uprights or stringers. 

(19) "Brake (mechanical power press)": the mechanism used to 
stop and hold the crankshaft, either directly or through a 
gear train, when the clutch is disengaged. 

(20) "Brake monitor": a sensor designed, constructed, and ar 
ranged to monitor the effectiveness of a mechanical power 
press braking system. 

(21) "Bulldozers": stationary power-driven machines used 
chiefly for bending operations. They have a movable head 
operated by links attached to the main drive gears and mov 
ing in a horizontal plane. 

(22) "Circuit": a conductor or system of conductors through 
which an electric current flows or may flow. 

(23) "Cleats": ladder crosspieces of rectangular cross-sections 
placed on edge on which an employee may step in ascending 
or descending. 

(24) "Climbers": Lineman's tools used on the legs and feet to 
enable the lineman to climb wooden poles. 

(25) "Clutch": the coupling mechanism used on a mechanical 
power press to couple the flywheel to the crankshaft, either 
directly or through a gear train. 

(26) "Collector": (see "Separator"). 

(27) "Conductor": metallic material suitable for carrying an 
electric current. 

(28) "Confined space": an enclosure not intended for continuous 
employee occupancy, having limited means of ingress and 
egress and poor natural ventilation and which may contain 
hazardous contaminants or be oxygen deficient. 

(29) "Contact distance (electrical)": that distance within which .J. 

II 
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contact in doing the work or contact in the event of reach 
ing, slipping, or falling may possibly occur. 

(30) "Control system": sensors, manual input, and mode selec 
tion elements, interlocking and decision-making circuitry, 
and output elements to a mechanical power press operating 
mechanism. 

(31) "Counterbalance": the mechanism that is used to balance 
or support the weight of the connecting rods, slide, and slide 
attachments on a power press. 

(32) "Coupler": a device for locking together the component parts 
of a tubular metal scaffold. 

(33) "Cutting-off wheels": organically bonded wheels designed 
for use with power-driven equipment for a multitude of op 
erations variously known as cutting, cutting-off, grooving, 
slotting, coping, jointing, etc. 

(34) "Danger zone": the point of operation where a known hazard 
exists. 

(35) "De-energized": free from any electrical connection to a 
source of potential different from that of the earth. 

(36) "Designated employee": an employee selected or assigned 
by the employer or the employer's representative as being 
qualified to perform specific duties. 

(37) "Detonating cord": a flexible cord containing a center core 
of high explosives and used to initiate other explosives. 

(38) "Detonator": any device containing a detonating charge 
that is used for initiating detonation in an explosive; the 
term includes, but is not limited to, electric blasting caps 
of instantaneous and delay types, blasting caps for use with 
safety fuse, detonating cord delay connectors, and non-elec 
tric instantaneous and delay blasting caps. 

(39) "Dielectric": a nonconductor of electric current which will 
not absorb moisture, such as fiberglass, or equivalent. 

(40) "Die setting": the prpcess of placing or removing dies in or 
from a power press, and the process of adjusting the dies, 
other tooling, and safeguarding means to cause them to 
function properly and safely. 

(41) "Die shoe": a plate or block upon which a die holder is 
mounted. A die shoe functions primarily as a base for the 
complete die assembly, and, when used, is bolted or clamped 
to the bolster plate or the face of the slide. 

10 
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(42) "Dockboard (bridge plate)": a movable plate (usually metal) 
for bridging the gap between motor vehicle or freight car 
and a dock or loading platform. 

(43) "Energized": anything connected to an electrical source 
having a greater potential than that of the earth. 

(44) "Excavation": any manmade cavity or depression in the 
earth's surface, including its sides, walls, or faces, formed 
by earth removal and producing unsupported earth condi 
tions by reason of the excavation. If installed forms or sim 
ilar structures reduce the depth-to-width relationship, an 
excavation may become a trench. 

(45) "Exhaust system": includes suction systems, hoods, ducts, 
fans, separators, receptacles, and other parts necessary for 
the proper installation and operation thereof. 

(46) "Explosive": any chemical compound or mixture that is in 
tended for the purpose of producing an explosion. 

(47) "Exposed to contact": the location of the material or object 
which, during the course of operation, is accessible to an 
employee in performance of his regular or assigned duty. 

(48) "Face of slide": the bottom surface of the slide to which the 
punch or upper die of a power press is generally attached. 

(49) "Factor of safety": the ratio between the ultimate breaking 
stress and the working stress of the material, structure, or 
device. For example, the term "factor of safety of four" 
means that the material, structure, or device shall be con 
structed of such strength that the maximum load will be 
one-fourth the designed ultimate breaking load. Where 
other factors of safety appear, they shall apply in the same 
manner. The standard of"The American Society for Testing 
Materials (ASTM)" shall be used in determining the 
strength of material except as otherwise provided herein. 

(50) "Feed rolls": in-running rolls which perform no other func 
tion than to feed material to the point of operation. 

(51) "Feeding": the process of placing or removing material 
within or from the point of operation. This may be done 
automatically, semi-automatically, or manually. 

(52) "Fire-resistance rating": the measured time in hours or 
fractions thereof that the material or construction will with 
stand fire exposure, as determined by fire tests conducted 
in conformity with recognized standards. 

I 
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(53) "Fire-resistive construction": a method of construction 
which prevents or retards the passage of hot gases or flames 
as defined by the fire-resistance rating. 

(54) "Flanges": collars, discs, or plates between which grinding 
wheels are mounted and are referred to as adaptor, sleeve, 
or back-up type. 

(55) "Floor hole": an opening measuring less than twelve inches 
but more than one inch in its least dimension in any floor, 
pavement, or yard. 

(56) "Floor opening": an opening measuring twelve inches or 
more in its least dimension, in any floor, platform, pave 
ment, or yard. 

(57) "Foot control (part revolution clutch press)": the foot-oper 
ated control mechanism designed to be used with a clutch 
or clutch/brake control system. 

(58) "Foot pedal (full revolution clutch press)": the foot-operated 
lever designed to operate the mechanical linkage that trips 
a full revolution clutch. 

(59) "Forging": the product of work on metal formed to a desired 
shape by impact or pressure in hammers, forging machines 
(upsetters), presses, rolls, and related forming equipment. 

(60) "Forging presses": a class of forging equipment wherein the 
shaping of metal between dies is performed by mechanical 
or hydraulic pressure. 

(61) "Full revolution clutch (mechanical power press)": a type of 
clutch that, when tripped, cannot be disengaged until the 
crankshaft has completed a full revolution and the press 
slide a full stroke. 

(62) "Fumes": small solid particles formed by the condensation 
of vapors of solid materials. 

(63) "Gas": a formless fluid which tends to occupy an entire space 
uniformly at ordinary temperatures and pressures. 

(64) "Gate" or "movable barrier device": a movable barrier ar 
ranged to enclose the point of operation before a power 
stroke can be started. 

(65) "Grab bars": individual handholds placed adjacent to or as 
an extension above ladders for the purpose of providing ac 
cess beyond the limits of the ladder. 

(66) "Gravity hammers": a class of forging hammer wherein en- 
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ergy for forging is obtained by the mass and velocity of a 
freely falling ram and the attached upper die. Examples: 
board-type drop hammers and air-lift hammers. 

(67) "Ground": 
(a) "Ground connection": the equipment used in establish 

ing a path between an electric circuit or equipment and 
earth. A ground connection consists of a ground con 
ductor, a ground electrode, and the earth which sur 
rounds the electrode. 

(b) "Grounded": connected to earth by a ground connection. 
(c) "Grounded effectively": connected to earth through a 

ground connection or connections of sufficiently low 
impedance and having sufficient current-carrying ca 
pacity to prevent the building up of voltages which may 
result in undue hazard to connected equipment or to 
employees. 

(68) "Grounding conductor": a conductor which is used to con 
nect the equipment or the wiring system with a grounding 
electrode or electrodes. 

(69) "Guard": the covering, fencing, railing, or enclosure which 
shields an object from accidental contact. (See also "Safety 
guard.") 

(70) "Guarded" means that the object is covered, fenced, railed, 
enclosed, or otherwise shielded from accidental contact. 

(71) "Guide post": the pin attached to the upper or lower die 
shoe, operating within the bushing on the opposing die shoe, 
to maintain the alignment of the upper and lower dies of a 
power press. 

(72) "Handhold (handgrip)": a device attached to a manlift which 
can be grasped by the passenger to provide a means of main 
taining balance. 
(a) "Closed type": a cup-shaped device into which the pas 

senger may place his fingers, open at the top in the 
direction of travel of the step for which it is to be used, 
and closed at the bottom. 

(b) "Open type": one which has a handgrip surface fully 
exposed and capable of being encircled by the passen 
ger's fingers. 

(73) "Handrail": a single bar or pipe supported on brackets from 
a wall, floor, or partition, as on a stairway ramp. 
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(74) "Hazardous concentrations (as applied to air contami 
nants)": concentrations which are known to be in excess of 
those which would not normally result in injury to an em 
ployee's health. 

(75) "Head protection devices": 
(a) "Bump cap or hat": a thin-shelled plastic headgear worn 

to provide protection to the head from bumps or lacer 
ations but does not meet the requirements for protective 
helmets. 

(b) "Crown straps": that part of the suspension which 
passes over the head. 

(c) "Hair enclosure": a hat or cap (other than a protective 
helmet or bump cap) or a hairnet specifically designed 
to protect the wearer from entanglement in moving 
parts of machines, equipment, or from exposure to 
sparks, hot metal, or ignition. 

(d) "Protective helmet": a rigid headgear also known as a 
safety or hard hat, or as a safety or hard cap, that is 
worn to provide protection for the head, or portions 
thereof, against impact, flying articles, or electric 
shock, or any combination thereof, and which is held in 
place by a suitable suspension. 

(e) "Suspension": the internal cradle of a protective helmet 
or bump cap which holds it in place on the head and is 
made up of the headband and crown straps. 

(76) "Hood": that part of an exhaust system into which the con 
taminated air or dust, fumes, mist, vapor, or gas first enters. 

(77) "Hot line (live line) tools": those tools which are especially 
designed for work on energized high voltage conductors and 
equipment. 

(78) "Inch": an intermittent motion imparted to the slide (on 
mechanical power presses using part revolution clutches) 
by momentary operation of the inch operating means. 

(79) "Kickouts": accidental release or failure of a shore or brace 
used in trenching. 

(80) "Ladder": 
(a) "Extension ladder": a portable ladder, adjustable in 

length. It consists of two or more sections traveling in 
guides or brackets so arranged as to permit length ad 
justment. Its size is designated by the sum length of the 
sections measured along the side rails. 
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(b) "Extension trestle ladder": a self-supporting portable 
ladder, adjustable in length, consisting of a trestle lad 
der base and a vertically adjustable single ladder, with 
an effective means for locking the ladders together. The 
size is designated by the length of the trestle ladder 
base. 

(c) "Fixed ladder": a ladder permanently attached to a 
structure, building, or equipment. 
(i) "Ladder cage": an enclosure which encircles the 

climbing space of the ladder and is securely fas 
tened to the side rails of the ladder or to the struc 
ture. 

(ii) "Ladder well": a permanent, complete enclosure 
around a fixed ladder, which is securely fastened 
to the walls of the well. 

(d) "Individual-rung ladder": a fixed ladder, each rung of 
which is individually attached to a structure, building, 
equipment, or manhole. 

(e) "Platform stepladder": a modification of a portable step 
ladder with a working platform provided near the top. 

(f) "Rail ladder": a fixed ladder consisting of side rails 
joined at regular intervals by rungs or cleats and fas 
tened in full length or in sections to a building, struc 
ture, or equipment. 

(g) "Sectional ladder": a portable ladder, nonadjustable in 
length, consisting of two or more sections so constructed 
that the sections may be combined to function as a sin 
gle ladder. Its size is designated by the overall length 
of the assembled sections. 

(h) "Side-rolling ladder": a semi-fixed ladder, nonadjust 
able in length, supported by attachments to a guide rail, 
which is generally fastened to shelving, the plane of the 
ladder being also its plane of motion. 

(i) "Side-step ladder": one from which an employee getting 
off at the top must step sideways in order to reach the 
landing. 

(j) "Single ladder": a portable, nonadjustable ladder con 
sisting of only one section. 

(k) "Step ladder": a stlf-supporting portable ladder, non 
adjustable in length, having flat steps or treads and a 
hinged back. Its size is designated by the overall length 
of the ladder measured along the front edge of the side. 
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(1) "Through ladder": one from which an employee getting 
off at the top must step through the rails in order to 
reach the landing. 

(m) "Trestle ladder": a self-supporting portable ladder, non 
adjustable in length, consisting of two sections hinged 
at the top to form equal angles with the base. The size 
is designated by the length of the side rails measured 
along the front edge. 

(81) "Lanyard": a rope, suitable for supporting one person. One 
end is fastened to a safety belt or harness and the other end 
is secured to a substantial object or a lifeline. 

(82) "Leading wire": an insulated wire used between the electric 
power source and the electric blasting cap circuit. 

(83) "Ledger (stringer)": a horizontal scaffold member which ex 
tends from post to post and which supports the putlogs or 
bearer forming a tie between the posts. 

(84) "Lifeline": a rope, suitable for supporting one person, to 
which a lanyard is attached. 

(85) "Limit switch": a device on a manlift for the purpose of 
cutting off the power to the motor and applying the brake 
to stop the carrier in the event that a loaded step passes the 
terminal landing. 

(86) "Magazine": (see "Approved storage facility".) 

(87) "Manlift": a device consisting of a power-driven endless belt 
with steps or platforms and handholds attached to it for the 
transportation of personnel from floor to floor. 

(88) "Mist": small droplets of materials that are ordinarily liquid 
at normal temperature and pressure. 

(89) "Nominal": in name or form, but not in fact; for example, a 
piece of lumber described as four inches by four inches but 
which, in fact, meets a standard which is less. 

(90) "Non-current carrying": not intended to be energized. 

(91) "Off-hand grinding": the grinding of any material or part 
which is held in the operator's hand. 

(92) "Operator": any employee assigned or authorized to work 
at the specific equipment. 

(93) "Part revolution clutch": a type of clutch that can be dis 
engaged at any point before the crankshaft has completed 
a full revolution and the press slide a full stroke. 
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(94) "Pinch, nip, or shear point": the point or points at which it 
is possible to be caught between the moving parts of a ma 
chine, or between the material and the moving part or parts 
of a machine. 

(95) "Pitch": the included angle between the horizontal and the 
ladder measured on the opposite side of the ladder from the 
climbing side. 

(96) "Platform": a working space for employees elevated above 
the surrounding floor or ground. 

(97) "Point of operation": the area where material is actually 
positioned and work is being performed during any process. 

(98) "Polishing wheels": wheels designed for use with power 
driven equipment to apply a luster or polish to materials. 

(99) "Portable explosive-actuated fastening tool": a tool which 
depends upon an explosive charge to propel or discharge a 
stud, pin, or fastener, for the purpose of impinging it upon, 
affixing it to, or penetrating another object or material. 
(a) "High-velocity tool": a tool or machine which, when 

used with a load, propels or discharges a stud, pin, or 
fastener at velocities in excess of three hundred feet per 
second. 

(b) "Low-velocity tool": a tool or machine which, when used 
with a load, propels or discharges a stud, pin, or fas 
tener at velocities not in excess of three hundred feet 
per second. 

(100) "Power shears": power-driven machines used for cutting 
bars, slabs, sheets, or other material. 

(101) "Presence sensing device": a device that creates a sensing 
field or area and deactivates the clutch control of a power 
press when an operator's hand or any part of his body is 
within such field or area. 

(102) "Press": a powered machine that shears, punches, forms, or 
assembles metal or other material by means of cutting, 
shaping, or by combination dies attached to slides. A press 
consists of a stationary bed or anvil, and a slide (or slides) 
having a controlled reciprocating motion toward and away 
from the bed surface, the slide being guided in a definite 
path by the frame of the press. 

(103) "Primed cartridge": a cartridge of explosives to which a det 
onator has been attached as a means of firing. 
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(104) "Protective shield or guard": a device, attached to the muz 
zle end of a portable explosive-actuated fastening tool, 
which is designed to confine flying particles. 

(105) "Pull-out device": a mechanism attached to the operator's 
hands and connected to the upper die or slide of a power 
press, that is designed, when properly adjusted, to withdraw 
the operator's hands as the dies close when the operator's 
hands are inadvertently within the point of operation. 

(106) "Railing": a vertical barrier erected above exposed edges of 
a floor opening, wall opening, ramp, platform, or runway to 
prevent falls of employees. 

(107) "Rated load (roof car suspended platforms)": the combined 
weight of employees, tools, equipment, and other material 
which the working platform is designed to lift. 

(108) "Rated speed": the speed for which a tool or piece of equip 
ment is designed. 

(109) "Repeat": an unintended or unexpected successive stroke of 
a power press resulting from a malfunction. 

(llO) "Respiratory devices": 
(a) "Air-purifying device": a device which removes contam 

inants from the atmosphere and used only in atmo 
spheres containing sufficient oxygen to sustain life (at 
least 19.5 percent by volume at sea level) and within 
specified concentration limitations to the specific de 
vice. These are: 
(i) "Mechanical-filter respirator": a device which pro 

vides respiratory protection against particulate 
matter, such as non-volatile dust, mists, or metal 
fumes. 

(ii) Chemical-cartridge respirator": a device which 
provides respiratory protection against certain 
specific gases and vapors in concentrations not in 
excess of 0.1 percent by volume. 

(iii) "Gas mask": a device which provides respiratory 
protection against certain specific gases and va 
pors in concentrations no greater than that speci 
fied on the canister label. 

(b) "Supplied-air device": a device, other than self-con 
tained breathing apparatus, which delivers breathing 
air for an indefinite period of time through a supply 
hose connected to the wearer's facepiece. 
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(c) "Self-contained breathing apparatus": a device which 
provides complete breathing protection for a limited pe 
riod of time based on the amount of breathing air or its 
equivalent supplied and the breathing demand of the 
wearer. 
The basic types of self-contained breathing apparatus 
are: 
(i) Closed-circuit devices (rebreathers): 

( a) Compressed oxygen type. 
( b) Chemical oxygen type. 
( c) Liquid oxygen type. 

(ii) Open-circuit. devices (supply and exhaust): 
( a) Demand type. 
(b) Pressure demand type. 

(111) "Roof car": (see "Scaffolds"). 

(112) "Roof car suspended platform": (see "Scaffolds"). 

(113) "Roof-powered platform": (see "Scaffolds"). 
(114) "Runway": a passageway for employees elevated above the 

surrounding floor or ground level. 

(115) "Safety belt" or "safety harness": a device worn around the 
body which by reason of devices to which it is attached will 
limit an employee's fall. 

(116) "Safety block": a prop that, when inserted between the up 
per and lower dies of a power press or between the bolster 
plate and the face of the slide, prevents the slide from falling 
of its own dead weight. 

(117) "Safety guard (grinding wheel)": a device designed to re 
strain the pieces of a grinding wheel in the event the wheel 
is broken in operation. 

(118) "Safety harness": (see "Safety belt"). 

(119) "Scaffold": 
(a) "Manually propelled mobile scaffold": a portable rolling 

scaffold supported by casters. 
(b) "Mobile": manually propelled. 
(c) "Mobile tubular welded sectional folding scaffold": a 

sectional folding metal scaffold either of ladder frame 
or inside stairway design, substantially built of prefab 
ricated welded sections, which consist of end frames, 

I 
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platform frame, inside inclined stairway frame and 
braces, or hinged connected diagonal and horizontal 
braces, capable of being folded into a flat package when 
the scaffold is not in use. 

(d) "Mobile work platform": generally a fixed work level, 
one frame high, on casters or wheels, with bracing di 
agonally from platform to vertical frame. 

(e) "Roof car": a structure for the suspension of a working 
platform, providing for its horizontal movement to 
working positions. 

(f) "Roof car suspended platform": equipment to provide 
access to the exterior of a building consisting of a sus 
pended power-operated working platform, a roof car, 
and the operating and control devices. 

(g) ''Roof-powered platform": the working platform of a roof 
car suspended platform having the raising and lowering 
mechanism located on a roof car. 

(h) "Self-powered platform": a working platform, of a roof 
car suspended platform, having the raising and lower 
ing mechanism located on the working platform. 

(i) "Swinging scaffold": a power- or manually operated 
platform suspended by two or more lines and independ 
ent of the building except for attachment at the roof or 
parapet. 

(j) "Tube and coupler scaffold": an assembly consisting of 
tubing which serves as posts, bearers, braces, ties, and 
runners, a base supporting the posts, and special cou 
plers which serve to connect the uprights and to join 
the various members. 

(k) "Tubular welded frame scaffold": a sectional panel, or 
frame metal scaffold substantially built up of prefab 
ricated welded sections which consist of posts and hor 
izontal bearer with intermediate members. Panels or 
frames shall be braced with diagonal or cross braces. 

(1) "Two-point suspension scaffolds": a scaffold suspended 
from overhead supports, the platform of which is sup 
ported by stirrups or hangers at two points to permit 
raising or lowering. 

(120) "Securely fastened": the object or thing referred to shall be 
substantially fixed in place. 

(121) "Self-powered platform": (see "Scaffold"). 
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(122) "Separator (collector)": that part of an exhaust system, the 
purpose of which is to separate material from the air which 
conveys it. 

(123) "Shaft": an excavation made from the surface of the ground 
the longer axis of which forms an angle with the vertical of 
no more than forty-five degrees. 

(124) "Shall": to be construed as mandatory. 

(125) "Sheet pile": a pile, or sheeting, that may form one of a 
continuous interlocking line, or a row of timber, concrete, • 
or steel piles, driven in close contact to provide a tight wall 
to resist the lateral pressure of water, adjacent earth, or 
other materials. 

(126) "Sides," "walls," or "faces": the vertical or inclined earth 
surfaces formed as a result of trenching or excavation work. 

(127) "Single-stroke mechanism (mechanial power press)": an ar 
rangement used on a full revolution clutch to limit the 
travel of the slide to one complete stroke at each engage 
ment of the clutch. 

(128) "Slide": the main reciprocating member of a power press. A 
slide is also called a ram, plunger, or platen. 

(129) "Sling": an assembly which connects the load to the ma 
terial handling equipment. 

(130) "Split-rail switch": an electric limit switch operated me 
chanically by the rollers of manlift steps. It consists of an 
additional hinged or "split" rail, mounted on the regular 
guide rail, over which the step rollers pass. It is spring 
loaded in the "split" position. If the step supports no load, 
the rollers will "bump" over the switch; if a loaded step 
should pass over the section, the split rail will be forced 
straight, tripping the switch and opening the electrical cir 
cuit. 

(131) "Standard guard railing": a substantial barrier, constructed 
in accordance with paragraph (E) of rule 4121:1-5-02 of the 
Administrative Code. 
(a) "Top rail": the top lateral member of a standard guard 

railing. 
(b) "Intermediate rail": the lateral member or members of 

a standard guard railing, installed at intervals of no 
more than twenty-one inches. 

(132) "Steam hammers": a type of drop hammer where the ram 
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is raised for each stroke by a double-action steam cylinder 
and the energy delivered to the workpiece is supplied by 
the velocity and weight of the ram and attached upper die 
driven downward by steam pressure. Energy delivered dur 
ing each stroke may be varied. 

(133) "Stop control": an operator control on a mechanical power 
press designed to immediately deactivate the clutch control 
and activate the brake to stop slide motion. 

(134) "Stripper": a mechanism or die part on a power press for 
removing the parts or material from the punch. 

(135) "Stud, pin, or fastener (as used in portable fastening tools)": 
a fastening device specifically designed and manufactured 
for use in portable explosive-actuated fastening tools. 

(136) "Substantial (referring to material things)": constructed of 
such strength, or of such materials, and of such workman 
ship that the object will withstand the wear, usage, or shock 
for which it is designed. 

(137) "Sweep device": a single or double arm (rod) attached to the 
upper die or slide of a power press and designed to move 
the operator's hands as the dies close when the operator's 
hands are inadvertently within the point of operation. 
(Their use on power presses is prohibited.) 

(138) "Swinging scaffold": (see "Scaffold"). 

(139) "Toeboard": a vertical barrier erected along exposed edges 
of a floor opening, platform, runway, ramp, or scaffold to 
prevent falls of material. 

(140) "Travel (manlifts)": the distance between the centers of the 
top and bottom pulleys. 

(141) "Traveling cable": a cable made up of electrical or commu 
nication conductors or both, and providing electrical con 
nection between the working platform and the roof car or 
other fixed point. 

(142) "Trench (when used as a noun)": a narrow excavation made 
below the surface of the ground. In general, the depth is 
greater than the width, but the width of a trench at the 
bottom is no greater than fifteen feet. 

(143) "Trench boxes (safety cages, trench shields)": a shoring sys 
tem composed of steel plates and bracing, welded or bolted 
together, which can be moved along as work progresses and 
protects employees from movement of earth and cave-ins. 
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(144) "Trench jack": a screw or hydraulic-type jack used as cross 
bracing in a trench shoring system. 

(145) "Turnover bar": a bar used in die setting to turn manually 
the crankshaft of a mechanical power press. 

(146) "Two-point suspension scaffold": (see "Scaffolds"). 

(147) "Unitized tooling": a type of die in which the upper and 
lower members are incorporated into a self-contained unit 
so arranged as to hold the die members in alignment. 

(148) "Uprights": the vertical members of a shoring system. 

(149) "Upsetting machines (forging machines, headers)": a type 
of forging equipment in which the main forming energy is 
applied horizontally to the workpiece which is gripped and 
held by prior action of the dies. 

(150) "Ventilation": 
(a) "Dilution ventilation: ventilation provided to reduce 

the concentration of air contaminants in the atmos 
phere of all or part of the place of employment. 

(b) "General ventilation": ventilation of the general at 
mosphere in the place of employment. 

(c) "Local exhaust ventilation": that type of ventilation in 
which suction is applied at the point of generation or 
escape of air contaminants. 

(151) "Wales (stringers)": the horizontal members of a shoring 
system with sides bearing against the uprights or earth. 

(152) "Wall and chute openings": openings in any wall or parti 
tion from which there is a drop of more than four feet and 
which are thirty inches or more in height and eighteen 
inches or more in width through which an individual may 
inadvertently fall. Windows shall not be considered wall 
openings except when located at the foot of any flight of 
stairs or at any platform on stairs. Where windows or open 
ings are filled in with glass block, metal frame with sash 
bars, or wire mesh types, they shall not be considered wall 
openings. 

(153) "Wall hole": an opening less than thirty inches but more 
than one inch high, of unrestricted width, in a wall or par 
tition, such as a ventilation hole or drainage scupper. 

Effective date: January 1, 1986. 
Previous effective date: August 1, 1977. 

II 
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RULE 4121:1-5-02. GUARDING FLOOR AND WALL OPEN 
INGS AND HOLES. 

(A) Scope. 
This rule covers the guarding of floor and wall openings and holes. 
It shall not apply to industrial grating holes nor to the working 
face of floor openings which are occupied by elevators, dumbwai 
ters, conveyors, machinery, piping or containers; the loading and 
unloading areas of automotive truck and railroad docks, or plat 
forms, scaffolds, pits and trenches which are occupied for the pur 
pose of providing access to a product, facility or process equipment 
while being worked upon. 

(B) Reserved. 

(C) Permanent openings - floor, wall and yard. 
(1) Floor openings. 

(a) Guarding. 

(i) Floor openings, not including hoistway openings, 
shall be guarded with standard railing or with 
fixed safety covers with flush hinges. 

(ii) When an overhead obstruction prevents the use of 
standard railing, the top of the railing shall be con 
structed not more than ten inches below the over 
head obstruction. 

(iii) Removable or hinged railings or a substantial 
chain or wire rope section shall be installed when 
operations prevent installation of standard railing 
or fixed safety covers with flush hinges. 

(b) Work below floor openings. 
Where employees are required to work below a floor 
opening, toeboards shall be installed. 

(c) Safety covers. 
When a safety cover is used to protect an opening, the 
unused sides of the opening shall be guarded when the 
cover is raised. 

(d) Guarding manholes, handholes, gratings and ex 
cavations. 
Barriers, barricades or standard guard railings shall be 
provided for guarding open manholes, handholes, grat 
ings or excavations and shall be visible at all times. 
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(2) Floor holes - guarding. 
(a) Every floor hole into which employees can accidentally 

walk shall be guarded by either: 

(i) A standard railing and toeboard on all exposed 
sides, or 

(ii) A floor hole cover of substantial strength and con 
struction shall be fixed in place with flush hinges. 
While the cover is not in place, the floor hole shall 
be guarded by an employee designated by the em- I 
ployer or shall be protected by a removable stand- 
ard railing. 

(b) Every floor hole into which employees cannot acciden 
tally walk (on account of fixed machinery, equipment, 
or walls) shall be protected by a cover that leaves no 
openings more than one inch wide. The cover shall be 
securely held in place to prevent tools or materials from 
falling through. 

(3) Wall openings and holes, including chute openings. 

(a) Wall opening - guarding. 
(i) Wall openings shall be guarded by standard rail 

ings and toeboards, or with doors or gates or sub 
stantial screens which shall extend to a minimum 
height of forty-two inches measured from the floor 
or platform level. 

(ii) When the top of the wall openings, protected by a 
railing, prevents installation of standard guard 
railing, the top rail shall be not more than ten 
inches below the top of the wall opening. 

(b) Wall hole - guarding. 
Where there is a hazard of materials falling through a 
wall hole, and the lower edge of the near side of the hole 
is less than four inches above the floor, and the far side 
of the hole more than five feet above the next lower 
level, the hole shall be guarded by a toeboard, or an 
enclosing screen either of solid construction, or as spec 
ified in rule 4121:1-5-99 of the Administrative Code. 

(c) Openings used for unloading materials - guard 
ing. 
(i) Openings used for unloading material into chutes, 

hoppers or bins when not in use, shall be guarded. 
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(ii) Area at discharge end of chutes: 
The area at the discharge end of chutes shall be 
guarded if employees are required to work in, or 
pass through the area. If the chute discharges into 
a bin, conveyor, truck, railroad car, or other con 
tainer, guarding shall not be required, but warning 
signs of conspicuous and easily read style shall be 
posted to warn employees when there is a hazard 
from falling, flying, moving or sliding objects. 

(4) Working pits. 
Working pits shall be guarded when not in use. 

(5) Open vats, open soaking pits and open tanks. 

(a) Sides of such vats, soaking pits, and tanks, containing 
injurious chemicals or other materials, shall extend to 
a height of not less than thirty-six inches above the 
working floor level or shall be guarded by standard 
guard railing. Employees shall not be required to work 
over such vats, soaking pits and tanks except on ele 
vated runways, platforms and walkways (see paragraph 
(D)(l) of this rule). 

(b) This shall not apply to open vats, soaking pits and open 
tanks designated as restricted areas where product is 
handled by conveyor or cab-controlled overhead crane. 

(6) Galvanizing tanks. 
Galvanizing tanks shall have a minimum height of thirty 
inches. At such height the wall thickness or bench shall be 
no less than thirty-two inches in width. For each increase in 
height of one inch the wall thickness or bench may be re 
duced by four inches (see appendix to this rule). 

(D) Elevated platforms, runways and walkways. 
This rule does not apply to scaffolding. 

(1) Guarding. 

(a) Elevated platforms, runways and walkways six feet or 
more above floor or ground level shall be guarded with 
standard railings and toeboards. All elevated runways, 
platforms and walkways, regardless of height, located 
over or adjacent to water, machinery, open vats, open 
soaking pits or open tanks shall be provided with stand 
ard railing and toeboards. 

(b) When the requirement prescribed above would result in 
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an impairment of the work being performed, alternative 
protection may be provided for employees. Such alter 
native protection shall provide safety equivalent to or 
greater than that required in paragraph (D)(l)(a) of this 
rule. 

(2) Support. 
Elevated runways, platforms and walkways, made of planks 
shall be supported at least every five feet and the planks 
shall be securely fastened together with cleats underneath. 

(3) Openings (drainage, ventilation, etc.). 
Openings for drainage, ventilation, etc., in floors, elevated 
runways, platforms and walkways six feet or more above 
floor or ground level where employees are required to work 
below, shall not be greater than one inch in width. 

(4) Special purpose runways. 
Runways used exclusively for special purposes, such as oil 
ing, shafting, or filling tank cars, may have the railing on 
one side omitted where operating conditions necessitate such 
omission, provided the falling hazard is minimized by using 
a runway of not less than eighteen inches wide. 

(E) Standard guard railings, intermediate rail and toeboards. 
A standard guard railing shall be constructed as a substantial 
barrier, securely fastened in place, and free from protruding ob 
jects, such as nails, screws and bolts, to protect openings or pre 
vent accidental contact with some object, which barrier shall 
consist of a top rail not less than forty-two inches above the work 
ing level, and unless the space between the top rail and the work 
ing level is covered with substantial material, an intermediate 
rail. Minimum material requirements shall be: 

(1) Metal. 
Top rail and uprights, one-and-one-fourth-inch diameter 
pipe, or one-and-one-half by one-and-one-half by three-six 
teenths-inch angle; intermediate rail, one- by one-fourth 
inch bar. Upright spacing not to exceed eight feet. 

(2) Wood. 
Top rail and uprights shall not be less than one and nine 
sixteenths by three and nine-sixteenths inches; intermediate 
rails shall be not less than nine-sixteenths by five and nine 
sixteenths inches. Uprights shall be spaced not to exceed six 
feet center to center. These measurements are net finished 
dimensions. 

I 
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(3) Toeboards. 
"Toeboard" means a barrier not less than four inches in 
height, placed along the edge of a scaffold, platform, runway, 
floor opening, etc., and securely fastened thereto, with clear 
ance between the bottom of the toeboard and the floor or 
platform level, not exceeding one-half inch. 

(F) Stairway railings, guards and treads. 

(1) Standard stair railings and standard handrails. 
Every flight of stairs having four or more risers shall be 
equipped with standard stair railings or standard handrails 
as specified in the following, the width of the stair to be 
measured clear of all obstructions except handrails: 

(a) On stairways less than forty-four inches wide having 
both sides enclosed, at least one handrail, preferably on 
the right side descending; 

(b) On stairways less than forty-four inches wide having 
one side open, at least one stair railing on the open side; 

(c) On stairways less than forty-four inches wide having 
both sides open, one stair railing on each side; 

(d) On stairways more than forty-four inches but less than 
eighty-eight inches wide, one handrail on each enclosed 
side and one stair railing on each open side; 

(e) On stairways eighty-eight or more inches wide, one 
handrail on each enclosed side, one stair railing on each 
open side, and one intermediate stair railing located ap 
proximately midway of the width. 

(2) Winding stairs. 
Winding stairs shall be equipped with a handrail offset to 
prevent walking on all portions of the treads having width 
less than six inches. 

(3) Uniform treads. 
All stairways shall have risers and treads of uniform dimen 
sions in each run, except winding stairs as covered in para 
graph (F) (2) of this rule. 

(G) Dockboards (bridge plates). 

(1) Portable and powered dockboards shall be substantial 
enough to carry the load imposed on them. 

(2) Portable dockboards shall be secured in position, either by 
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being securely fastened or equipped with devices which will 
prevent slipping. 

(3) Handholds, or other effective means shall be provided on 
portable dockboards. 

(4) Positive protection shall be provided to prevent railroad cars 
or motor vehicles from moving or being moved while dock 
boards or bridge plates are in position. 

(H) Stairways. 

(1) "Stairway" means one or more flights of stairs and the nec 
essary landings and platforms connecting them to form a 
continuous and uninterrupted passage from one floor or level 
to another. 

(2) Flight of stairs. 

(a) Four or more risers between landings shall be consi 
dered a flight of stairs. 

(b) This does not apply to steps over a conveyor or to a 
working platform in connection with production lines or 
process units where access is for the performance of 
work, and the steps are not considered a passageway for 
general travel. 

(I) Handrails. 
Handrails shall be free of protruding nails or screws and not less 
than thirty inches, nor more than forty-two inches in height 
measured vertically above the line in the top surface of the tread 
over the face of the riser. 
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Effective date: January 1, 1986. 
Previous effective date: August 1, 1977. 
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RULE 4121:1-5-03. LADDERS AND SCAFFOLDS. 

(A) Reserved. 

(B) Reserved. 

(C) Ladders. 

(1) Construction. 
All ladders shall be substantially constructed of wood, metal 
or other equivalent material and shall have a safety factor 
of not less than four. 

(a) Side rails 

(i) Wood. 
Wood side rails shall be of sound material free from 
shakes, cross grain, checks or decay. Knots shall 
not exceed one-half-inch diameter and shall not be 
nearer than one-half inch to the edge of the rail or 
within three inches of the rung, step or tread. 

(ii) Metal. 
Metal side rails shall be parallel or shall vary uni 
formly in separation along the length (tapered) of 
the ladder or shall flare at the base. The design of 
the side rails shall be such that the ladder will 
conform to the specific safety requirements of this 
code. 

(b) Rungs, steps or treads. 

(i) Wood. 
Wood rungs, steps or treads shall be sound material 
free from knots, shakes, cross grain, large checks 
or decay. All rungs, steps or treads shall have a 
uniform spacing which shall not exceed twelve 
inches on center. 

(ii) Metal. 
Metal rungs, steps or treads shall have a uniform 
spacing which shall not exceed twelve inches on 
center. Metal rungs, steps or treads to side rail con 
nections shall be so constructed as to conform to 
the factor of safety specified in paragraph (C) (1) of 
this rule. 

(2) Portable ladders. 

(a) Metal rungs, steps or treads. 
All metal rungs, steps or treads shall be corrugated, 

• 
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knurled, dimpled, or coated with skid-resistant mate 
rial. 

(b) Safety shoes, spikes or spurs. 

(i) All portable ladders shall be equipped with safety 
shoes, metal spikes or spurs. Safety shoes shall be 
surfaced with cork, carborundum, rubber or other 
material with equivalent coefficient of friction. 

(ii) This does not apply to step ladders, lashed ladders 
or hook ladders. 

(c) Hook ladders. 
Ladders designed for use by hooking shall be equipped 
with two or more substantial metal hooks at the top of 
the ladder. 

(d) Portable metal or conductive ladders. 
Portable metal or conductive ladders shall not be used 
near energized conductors or equipment except as may 
be necessary in specialized work, such as in high voltage 
substations where non-conductive ladders might pres 
ent a greater hazard than conductive ladders. Conduc 
tive or metal ladders shall be prominently marked as 
"CONDUCTIVE." 

(3) Extension ladders. 

(a) Automatic locks. 
Extension ladders shall be equipped with two automatic 
locks of malleable iron or equivalent material attached 
to the side rails of the upper extension and of such con 
struction as to make the extension ladder equal in 
strength to a ladder constructed of continuous side rails. 

(b) Where a single rung support holds an entire rung of the 
upper extension and the support is attached to both side 
rails of the lower section, two automatic locks shall not 
be required. 

(4) Step ladders. 

(a) He,ight. 
Step ladders shall not exceed twenty feet in height. 

(b) Spreader. 
A substantial spreader shall be provided on step ladders 
to hold the front and back sections in open position. 

32 



4121: 1-5-03(C )(5 )( c)(i) 

(5) Sectional ladders. 
When sectional ladders are used they shall conform to the 
following: 

(a) Length. 
Sectional ladders shall not exceed thirty-seven feet in 
extended length. 

(b) Connection joint. 

(i) Adjacent sections shall be jointed by means of a 
groove in the bottom end of each rail of the upper 
of the two sections setting firmly over extensions 
outside the side rails, of the topmost rung of the 
next lower section and, at the same time, a groove 
in the top end of each rail of the lower of the two 
sections setting firmly over the bottom rung, inside 
the side rails, of the section next above. 

(ii) The distance between the two rungs (topmost rung 
of one section, bottom rung of the section next 
above) mentioned in paragraph (C) (5) (b) (i) of this 
rule shall not be less than one foot. 

(iii) The fit between rail grooves and rungs mentioned 
in paragraph (C) (5) (b) (i) of this rule shall be such 
as to provide a good fit without binding or unnec 
essary play. 

(iv) The grooved ends of the sections shall be reinforced 
with a metal plate of not less than eighteen-gauge 
(manufacturing standard) material properly se 
cured thereto, and a rivet adjacent to the groove, 
extending through the depth of the rail, or the 
equivalent thereof. 

(c) Structural dimensions and requirements. 

(i) The minimum dressed cross section and distance 
between side rails of wood shall be as follows: 

■

Side Rails 
Number Cross Section Distance 

of Thickness Depth Base 
Sections (inches) (inches) (inches) 

Up to & inc. 4 sections 1-1/s 2-¾ 13 
Over 4 sections, up to 

& inc. 6 sections 1-1/s 3-1/s 20 
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(ii) If the length exceeds six feet, the side rail cross 
sections shall be correspondingly increased. 

(6) Fixed ladders. 
All fixed ladders twenty feet or more in length shall be 
equipped with a ladder cage or ladder well. This requirement 
does not apply to ladders on smokestacks, towers, tanks, 
manholes, or bins used for storage or permanent fire ladders- 

(a) Landing platforms. 
When ladders are used to ascend to heights exceeding 
twenty feet, landing platforms shall be provided for each 
thirty feet of height or fraction thereof, except that 
where no cage, well, or ladder safety device is provided, 
landing platforms shall be provided for each twenty feet 
of height or fraction thereof. Each ladder section shall 
be offset from adjacent sections. Where installation con 
ditions (even for a short, unbroken length) require that 
adjacent sections be offset, landing platforms shall be 
provided at each offset. 

(i) Where an employee must step a distance greater 
than twelve inches from the centerline of the rung 
of a ladder to the nearest edge of structure or equip 
ment, a landing platform shall be provided. The 
minimum step-across distance shall be two and 
one-half inches. (See figure 4121:1-5-03 (C) (6) (a) 
(i) to this rule. 

(ii) All landing platforms shall be equipped with 
standard guard railings and toeboards, so arranged 
as to give safe access to the ladder. Platforms shall 
be no less than twenty-four inches in width and 
thirty inches in length. 

(iii) One rung of any section of ladder shall be located 
at the level of the landing laterally served by the 
ladder. Where access to the landing is through the 
ladder, the same rung spacing as used on the ladder 
shall be used from the landing platform to the first 
rung below the landing. 
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Figure 4121:1-5-03(C) (6) (a) (i) 
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(b) Ladder extensions. 
The side rails of through or side-step ladder extensions 
shall extend three and one-half feet above any landing 
or other walking surface. For through ladder extensions, 
the rungs shall be omitted from the extension and shall 
have not less than eighteen nor more than twenty-four 
inches-clearance between rails. For side-step or offset 
fixed ladder sections at landings, the side rails and 
rungs shall be carried to the next regular rung beyond 
or above the three-and-one-half-foot minimum. (See fig 
ure 4121:1-5-03 (C) (6) (b) to this rule.) 

35 



4121:1-5-03(C)(6)(c) 

Figure 4121:1-5-03 (C) (6) (b) 
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(c) Grab bars. 

Grab bars shall be spaced by a continuation of the rung 
spacing when they are located in the horizontal position. 
Vertical grab bars shall have the same spacing as the 
ladder side rails. Grab bars' diameters shall be the 
equivalent of the round-rung diameters. 

(d) Ladder safety devices. 
Ladder safety devices may be used on ladders in lieu of 
cage protection. No landing platform is required in these 
cases. All ladder safety devices such as those that in 
corporate life belts, friction brakes, and sliding attach- 
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ments shall meet the design requirements of the ladder 
which they serve. 

(e) Counterweighted hatch covers. 
Where counterweighted hatch covers are provided they 
shall open a minimum of sixty degrees from the hori 
zontal. The distance from the centerline of rungs or 
cleats to the edge of the hatch opening on the climbing 
side shall be not less than twenty-four inches from offset 
wells or thirty inches for straight wells. There shall be 
no protruding potential hazards within twenty-four 
inches of the centerline of rungs or cleats; any such haz 
ards within thirty inches of the centerline of the rungs 
or cleats shall be fitted with deflector plates placed at 
an angle of sixty degrees from the horizontal as indi 
cated in figure 4121:1-5-03 (C) (6) (e) of this rule. 

Figure 4121:1-5-03 (C) (6) (e) 

Deflector Plates for Head Hazards 

(f) Pitch of fixed ladders. 

(i) The pitch of fixed ladders shall come in the range 
of seventy-five degrees and ninety degrees with the 
horizontal. (See figure 4121:1-5-03 (C) (6) (f) (i) of 
this rule. 
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Figure 4121:1-5-03 (C) (6) (f) (i) 
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(ii) Fixed ladders within the pitch range of sixty to 
seventy-five degrees with the horizontal are per 
mitted only where it is found necessary to meet 
conditions of installation. Lesser pitch ranges are 
not permissible. 

(iii) Ladders having a pitch in excess of ninety degrees 
with the horizontal are prohibited. 

(g) Manhole steps and ladders. 

(i) Entrance into a manhole shall be by steps that are 
cast or mortared into the walls of riser or conical 
top sections or by portable ladder. Portable ladders 
shall conform to the requirements of paragraphs 
(C) (1) and (C) (2) of this rule. 
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(ii) Manhole steps that are cast or mortared into the 
walls of riser or conical top sections shall meet the 
following requirements: 

(a) For steps, appurtenances and fastenings, the 
minimum design live load shall be a single 
concentrated load of three hundred pounds. 

(b) Steps in riser and conical top sections shall be 
aligned in each section so as to form a contin- 
uous ladder with steps equally spaced verti- ~ 
cally in the assembled manhole at the 

" 
maximum design distance of sixteen inches 
apart. Steps shall be so designed that the foot 
cannot slide off the end. 

(c) When dissimilar types of materials are used 
in the steps, appurtenances and fastenings, 
the materials shall be treated to prevent del- 
eterious effects. 

(d) The portion of the step projecting into the riser 
or cone opening shall be free of any hazardous 
sharp edges, burrs, or projections. 

(e) Ferrous metal steps not painted or treated to 
resist corrosion shall have a minimum cross- 
sectional dimension of one inch. 

({) The minimum length of steps shall be ten 
inches. 

(g) The step shall project a minimum clear dis- 
tance of four inches from the wall of the riser 
or cone section measured from the point of 
embedment. 

(h) Rungs and cleats. 

(i) All rungs shall have a minimum diameter ofthree 
fourths inch for metal ladders or material of equiv 
alent strength, and a minimum diameter of one 
and one-eighth inches for wood ladders. 

(ii) The distance between rungs, cleats, and steps shall 
not exceed sixteen inches and shall be uniform 
throughout the length of the ladder. 

(iii) The minimum clear length of rungs or cleats shall 
be twelve inches. 
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(iv) Rungs, cleats, and steps shall be free of splinters, 
sharp edges, burrs, or projections which may be a 
hazard. 

(v) The rungs of an individual-rung ladder shall be so 
designed that the foot cannot slide off the end. A 
suggested design is shown in figure 4121:1-5-03 (C) 
(6) (h) (v) to this rule. 

Figure 4121:1-5-03 (C) (6) (h) (v) 

Suggested design for rungs on individual-rung ladders. 

(i) Fastenings. 
Fastenings shall be an integral part of fixed ladder de 
sign. 

(j) Ladder cage. 
A ladder cage which encircles the climbing space and is 
securely fastened to the side rails of the fixed ladder or 
to the structure shall be provided. 

(i) Size of cage. 
The cage shall not extend less than twenty-seven 
or more than twenty-eight inches from the center 
line of the rungs of the ladder and shall not be less 
than twenty-seven inches in width. Vertical bars 
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shall be located at a maximum spacing of forty de 
grees around the circumference of the cage. This 
will give a maximum spacing of approximately 
nine and one-half inches, center to center. The in 
side of the cage shall be clear of projections. 

(ii) Top of cage. 
The top of the cage shall extend a minimum of 
forty-two inches above the top of the landing. 

(iii) Bottom of cage. II 
The bottom of the cage shall extend down the lad- 
der to a point not less than seven nor more than 
eight feet above the base of the ladder, with bottom 
flared not less than four inches, or the portion of 
the cage opposite the ladder shall be carried to the 
base. (See figure 4121:1-5-03 (C) (6) (j) (iii) to this 
rule.) 
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Figure 4121:1-5-03 (C) (6) (j) (iii) 
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(k) Ladder well. 

(i) If a ladder well is provided, it shall permanently 
and completely enclose the climbing space and the 
ladder shall be securely fastened to the walls of the 
well. 
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(ii) Minimum clearance. 
Ladder wells shall have a minimum clear width of 
fifteen inches measured each way from the center 
line of the ladder. Smooth-walled wells shall be a 
minimum of twenty-seven inches from the center 
line of the rungs, steps or treads to the well wall 
on the climbing side of the ladder. Where obstruc 
tions on the climbside of the ladder exist, there 
shall be a minimum clearance of thirty inches from 
the centerline of the rungs, steps or treads. 

(7) Trolley and side-rolling ladders. 

(a) Length. 
Trolley ladders and side-rolling ladders longer than 
twenty feet shall not be provided. 

(b) Width. 
The width between the side rails, inside to inside, shall 
be not less than twelve inches. 

(c) Step attachment. 
Flat steps shall be inset in the side rails one-eighth inch 
and secured with not less than two 6-d nails at each end, 
or the equivalent thereof. They shall be reinforced with 
angle braces or a three-sixteenths-inch steel rod. 

(d) Locking device. 
Locking devices shall be provided on all trolley ladders. 

(e) Tracks. 
(i) Tracks shall be wood or metal (excluding cast iron) 

or a combination of these materials. 

(ii) Tracks for the top end of ladders shall be fastened 
securely and shall be so constructed that the 
wheels will not jump the track. 

(iii) Tracks for side-rolling ladders shall be supported 
by metal or wood brackets securely screwed or 
bolted to shelving or other permanent structure at 
intervals of not more than three feet. 

(f) Wheel carriages. 
(i) The wheel carriage shall be so designed that a loose 

or broken wheel will not allow the ladder to drop 
or become detached from the track. 

I 
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(ii) The wheel carriage for the bottom of the ladder 
shall be securely fastened to the bottom of the 
ladder. 

(iii) The wheels at the upper end of the ladder shall 
have a minimum wheel base of eight inches. 

(8) Trestle and extension trestle ladders. 

(a) The width between the side rails at the base of the tres 
tle ladder and base sections of the extension trestle lad 
der shall be not less than twenty-one inches for all 
ladders and sections up to and including six feet. Longer 
lengths shall be increased at least one inch for each 
additional foot of length. The width between the side 
rails of the extension sections of the trestle ladder shall 
be not less than twelve inches. 

(b) The tops of the side rails of the trestle ladder and of the 
base section of the extension trestle ladder shall be 
beveled, or of equivalent construction and shall be pro 
vided further with a metal hinge to prevent spreading. 

(c) A metal spreader or locking device to hold the front and 
back sections in an open position, and to hold the exten 
sion section securely in the elevated position shall be a 
component of all extension trestle ladders and all trestle 
ladders over twelve feet in length. 

(d) Rungs shall be parallel and level. On the trestle ladder, 
or on the base sections of the extension trestle ladder, 
rungs shall be spaced not less than eight inches or more 
than eighteen inches apart; on the extension section of 
the extension trestle ladder, rungs shall be spaced not 
less than six inches or more than twelve inches apart. 

(e) General specifications - trestle and extension tres 
tle ladders. 

(i) Trestle ladders or extension sections or base sec 
tions of extension trestle ladders shall be not more 
than twenty feet in length. 

(ii) The minimum distance between side rails of the 
trestle or extension sections or base sections at the 
narrowest point shall be not less than twelve 
inches. The width spread shall be not less than one 
inch per foot of length of side rail. 
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(9) Platform stepladder. 

(a) The minimum width between side rails at the platform 
shall be not less than fifteen inches. 

(b) The back legs and side rails shall extend at least twenty 
four inches above the platform and shall be connected 
with a top member to form a three-sided rail, or equiv 
alent construction shall be provided. 

(c) The wood parts of a combined wood and metal platform 
functioning as a spreader shall not be depended upon to 
contribute to the spreading or locking action. I 

(D) Scaffolds. 

(1) Stationary scaffolds. 

(a) Construction. 

(i) Stationary scaffolds shall be substantially con 
structed of wood, metal or other equivalent mate 
rial and shall be securely fastened. 

(ii) Dimensions, structural. 
Planks used in scaffolds shall be a minimum width 
of ten inches and a minimum thickness of two 
inches, scaffold grade, and shall be straight, close 
grained and free of visible defects, such as large 
knots, decay and shakes. Wooden materials of dif 
ferent sectional dimensions of equal strength or 
other materials of equal strength may be used. 

(b) Factor of safety. 
Stationary scaffolds and their load-bearing members 
shall have a designed factor of safety of not less than 
four. 

(c) Guarding. 

(i) Standard guard railing and toeboards shall be pro 
vided on the unprotected sides of all stationary 
scaffolds which are ten feet or more above the 
ground or supporting area, or that are over or im 
mediately adjacent to water, machinery or other 
sources of danger. 

(ii) Standard guard railing and toeboards shall not be 
required on ladder scaffolds. 
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(iii) When it is not practicable to install and use stand, 
ard guard railing for employee protection on scaf, 
folds, as required by this paragraph, safety belts 
which are properly secured to a lanyard and lifeline 
or a safety net properly installed, may be used in, 
stead of standard guard railings. 

(d) Side screens. 
Side screens shall be provided on all scaffolds more that\ 
ten feet in height that are adjacent to passageways, o~ 
where employees are employed within ten feet of th!;\ 
base of the scaffold, and where material is piled adjacent 
to and higher than toeboards. As a minimum, side 
screens shall be as high as the maximum height of ma, 
terial to be stored or piled on the scaffold. Side screens 
shall be made of substantial expanded metal or wire 
netting not larger than one-half-inch mesh, or othei 
equivalent material, securely fastened in place. 

(e) Ladder or ramp access. 
At least one ladder or ramp shall be provided for access, 
to stationary scaffolds four feet or more in height with 
the exception of suspended or swinging scaffolds. 

(f) Footings. 
The footing or anchorage for scaffolds shall be sound, 
rigid, and capable of carrying the maximum intended 
load without settling or displacement. 

(g) Overlap. 
All planking on platforms shall be overlapped (mini 
mum twelve inches) or shall be securely fastened in 
place. 

(h) End supports. 
Scaffold planks shall extend over their end supports not 
less than six inches nor more than eighteen inches ex 
tending across the entire bearer from pole to pole. The 
scaffold planks shall be laid tightly with no opening 
greater than one inch, through which tools or materials 
can fall. 

(i) Overhead protection. 
Overhead protection shall be provided for employees on 
a scaffold exposed to overhead hazards. 
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(j) Rope. 

(i) Rope (wire, fiber, or equivalent) used for scaffold 
suspension shall have a factor of safety of not less 
than six. 

(ii) Only treated or protected fiber rope or its equiva 
lent shall be used for or near any work involving 
the use of corrosive substances or chemicals. 

(k) Shore or lean-to scaffolds. 
The use of shore scaffolds or lean-to scaffolds is prohib 
ited. 

(1) Lumber sizes. 
Lumber sizes, when used in this paragraph, refer to 
nominal sizes except where otherwise stated. 

(m) Securing. 
Scaffolds shall be secured to permanent structures, 
through use of anchor bolts, reveal bolts, or other equiv 
alent means. Window cleaners' anchor belts shall not be 
used. 

(2) Manually propelled mobile work platforms (ladder 
stands) and rolling scaffolds (towers). 
Manually propelled mobile work platforms (ladder stands) 
and rolling platforms (towers) shall support at least four 
times the designed working load. The assembled components 
of all mobile work platforms (ladder stands) and rolling plat 
forms (towers) shall provide a factor of safety of not less than 
four. Exposed surfaces shall be free from sharp edges, burrs 
or other projecting parts. 

(a) Work platform levels. 

(i) The maximum work platform height shall not ex 
ceed three times the minimum or least base di 
mension of any mobile work platform (ladder 
stand), or rolling scaffold (tower). Where the basic 
mobile unit does not meet this requirement, out 
rigger frames shall be provided to meet this least 
base dimension, or it shall be securely fastened to 
prevent tipping. 

(ii) The minimum work platform width for any work 
level shall not be less than twenty inches for mobile 
scaffolds (towers). Ladder stands shall have a min 
imum step width of sixteen inches. 

I 
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(iii) The supporting structure for the work platforrr' 
shall be rigidly braced, using substantial cross 
bracing or diagonal bracing with rigid platforms at 
each work level. 

(iv) The steps ofladder stands shall have slip resistant 
treads. 

(v) The work platform of rolling scaffolds (towers) 
shall be the full width of the scaffold, except for 
necessary openings. Work platforms shall be se 
curely fastened in place. All planking shall be two 
inch scaffold grade lumber or equivalent. 

(viJ Work platforms ten feet or more above the ground 
or floor shall have a standard guardrail with an 
intermediate rail and toeboard. 

(vii) A climbing ladder or stairway shall be provided for 
access and egress, and shall be secured safely to or 
built into the scaffold and so located that its use 
will not tip the scaffold. A landing platform shall 
be provided at intervals not to exceed thirty feet. 

(b) Wheels or casters. 

(i) Wheels or casters shall support four times the de 
signed working load. 

(ii) Scaffold casters shall be provided with a positive 
wheel lock and/or swivel lock to prevent movement. 
Ladder stands shall have at least two of the four 
casters of the swivel type. 

(iii) Where leveling of the elevated work platform is 
required, screw jacks or equivalent means for ad 
justing the height shall be provided in the base 
section of each mobile unit. 

(c) Mobile tubular welded frame scaffolds. 
(i) Bracing. 

Scaffolds shall be braced by cross braces and/or di 
agonal braces for securely fastening vertical mem 
bers together laterally. The cross braces shall be of 
a length that will automatically square and align 
vertical members so the erected scaffold is always 
plumb, square, and rigid. 
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(ii) Spacing. 
Spacing of panels or frames shall provide a factor 
of safety of not less than four. The frames shall be 
placed one on top of the other with coupling or 
stacking pins which shall provide positive vertical 
alignment of the legs. 

(iii) Locking. 
Panels shall be locked together vertically by pins 
or be securely fastened in place by other means 
which shall provide equivalent rigidity. 

(d) Mobile tubular welded sectional folding scaffolds. 
(i) Stairway. 

A stairway and work platform shall be an integral 
part of the structure of each sectional folding stair 
way scaffold. 

(ii) Bracing. 
A set of pivoting and hinged folding diagonal and 
horizontal braces and a detachable work platform 
shall be an integral part of the structure of each 
sectional folding ladder scaffold. 

(iii) Sectional folding stairway scaffolds. 
The width of a sectional folding stairway scaffold 
shall not exceed four and one-half feet. The maxi 
mum length of a sectional folding stairway scaffold 
shall not exceed six feet. 

(iv) Sectional folding ladder scaffolds. 
The width of a sectional folding ladder scaffold 
shall not exceed four and one-half feet. The maxi 
mum length of a sectional folding ladder scaffold 
shall not exceed six feet six inches for a six-foot 
long unit, eight feet six inches for an eight-foot 
long unit or ten feet six inches for a ten-foot-long 
unit. 

(v) End frames. 
The end frames of sectional ladder and stairway 
scaffolds shall be designed so that the horizontal 
bearers provide supports for multiple planking 
levels. 

(e) Mobile tube and coupler scaffolds. 
Couplers shall be of a structural type, such as a drop- 

II 

49 



4121:1-5-03(D)(2)(f) 

forged steel, malleable iron or structural grade alumi 
num. The use of grey cast iron is prohibited. 

(f) Mobile work platforms. 

(i) Base width. 
The minimum width of the base of mobile work 
platforms shall not be less than twenty inches. 

(ii) Bracing. 
Rigid diagonal bracing to vertical members shall 
be provided. 

(g) Mobile ladder stands. 

(i) Base width. 
The maximum length of the base section shall be 
the total length of combined steps and top assem 
bly, measured horizontally, plus five-eighths inch 
per step of rise. 

(ii) Steps. 
Steps shall be uniformly spaced, and sloped, with 
a rise of not less than nine inches, nor more than 
ten inches, and a depth of not less than seven 
inches. The slope of the steps section shall be a 
minimum of fifty-five degrees and a maximum of 
sixty degrees measured from the horizontal. 

(iii) Handrails. 

( a) Units having more than five steps or sixty 
inches vertical height to the top step shall be 
equipped with handrails. 

(b) Handrails shall be a minimum of twenty-nine 
inches high. Measurements shall be taken 
vertically from the center of the step. 

(h) Erection. 
Only the manufacturer of the scaffold or his qualified 
designated agent shall be permitted to erect or supervise 
the erection of scaffolds exceeding fifty feet in height 
above the base, unless such a structure is approved in 
writing by a licensed professional engineer, or erected 
in accordance with instructions furnished by the man 
ufacturer. 
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(E) Boatswains' chairs. 

(1) When constructed of wood, the chair seat shall be no less 
than twelve inches by twenty-four inches by one-inch thick 
ness, reinforced by cleats on the underside to prevent split 
ting. A chair of the same size may be constructed of material 
of equal strength. 

(2) Seat slings shall be of no less than five-eighths-inch diame 
ter, first grade manila rope, or its equivalent, which shall be 
reeved through the four seat holes so as to cross each other 
on the underside of the seat. 

(3) Seat slings shall be of no less than three-eighths-inch wire 
rope when an employee is conducting a heat-producing proc 
ess, such as gas or arc welding. 

(4) The employee shall be protected by a safety belt and lifeline 
in accordance with paragraph (1)(6) of rule 4121:1-5-17 of the 
Administrative Code. The attachment point of the lifeline to 
the structure shall be appropriately changed as the work 
progresses. 

(5) The tackle shall consist of correct size ball bearing or bushed 
blocks and properly spliced five-eighths-inch diameter, first 
grade manila rope, or equivalent. 

(6) The roof irons or hooks shall be of proper size and design, 
securely installed and anchored. Tiebacks of three-quarters 
inch manila rope, or its equivalent, shall serve as an addi 
tional means of anchorage, which shall be installed as nearly 
as possible at right angles to the face of the building and 
shall be secured to a structurally sound portion of the build 
ing. When no structurally sound portion of the building per 
mits installation substantially at right angles to the face of 
the building, two tiebacks shall be used and secured at sub 
stantially equal and opposing acute angles to the right angle. 
Where outrigger beams, which shall consist of structural 
metal, or davits are used, they shall be securely fastened or 
anchored to the frame or floor system of the building or struc 
ture. 

(F) Swinging scaffolds. 

(1) Swinging scaffold platforms shall be no less than twenty 
inches wide overall. The platform shall be securely fastened 
to the hangers by U-bolts or by other equivalent means. 

(2) The hangers of swinging scaffolds shall be capable of sus 
taining four times the rated load. 

II 
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(3) When hoisting machines are used on swinging scaffolds, such 
machines shall be of an approved design. 

(4) The roof irons or hooks shall be of proper size and design, 
securely installed and anchored. Tiebacks of three-quarters 
inch manila rope, or the equivalent, shall serve as an addi 
tional means of anchorage, which shall be installed as nearly 
as possible at right angles to the face of the building and 
shall be secured to a structurally sound portion of the build 
ing. When no structurally sound portion of the building per 
mits installation substantially at right angles to the face of 
the building, two tiebacks shall be used and secured at sub 
stantially equal and opposing acute angles to the right angle. 
Where outrigger beams, which shall consist of structural 
metal, or davits are used, they shall be securely fastened or 
anchored to the frame or floor system of the building or struc 
ture. 

(5) Swinging scaffolds shall be suspended by wire, synthetic fi 
ber, or natural fiber ropes capable of supporting no less than 
six times the rated load. All other components shall be 
capable of supporting no less than four times the rated load. 

(6) Only treated or protected fiber rope or its equivalent shall 
be used for or near any work involving the use of corrosive 
chemicals. 

(7) The sheaves of all blocks shall fit the size and type of rope 
used. 

(8) No more than two employees shall be required to be on a 
two-point suspension scaffold designed for a working load of 
five hundred pounds. No more than three employees shall be 
required to be on a two-point suspension scaffold designed 
for a working load of seven hundred pounds. 

(9) The employer shall provide an approved safety belt or har 
ness and lifeline for each employee working on a swinging 
scaffold in compliance with paragraph (1)(6) of rule 4121:1- 
5-17 of the Administrative Code. 

(10) Employees shall not be required to use a bridge, or to move 
directly, between one swinging scaffold and another. 

(11) Each swinging scaffold shall be securely fastened to the 
building or structure at each work location to prevent it from 
swaying. Window cleaners' anchors shall not be used for this 
purpose. Tie-in anchors designed for the rated load of the 
scaffold may be used. 
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(12) The platform of every swinging scaffold shall be capable of 
sustaining four times the rated load. 

(13) All swinging scaffolds shall have standard guardrails and 
toeboards on all unprotected sides of platforms. 

(14) The free ends of fall lines from scaffolds shall be guarded to 
prevent tangling or snagging. 

Effective date: January 1, 1986. 
Previous effective date: August 1, 1977. 
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RULE 4121:1-5-04. MECHANICAL POWER TRANSMISSION 
APPARATUS. 

(A) Scope. 

Rule 4121:1-5-04 applies to mechanical power transmission ap 
paratus and facilities to transmit power to operating equipm~nt 
or machine tools. Rule 4121:1-5-04 shall not be construed as bemg 
applicable to power transmission facilities located within the 
frame of the equipment and exposure is necessary to its operation 
or adjustment. 

(B) Reserved. 

(C) Belts and pulleys. 

(1) Horizontal belts (not including conveyors or conveyor 
belts). 
Horizontal belts and pulleys seven (7) feet or less above floor 
or platform shall be guarded as follows: 

(a) If upper part of belt is seven (7) feet or less from floor 
level, the belt or pulley shall be enclosed on top, bottom, 
sides, and ends. Note: In power or power development 
plants a standard guard railing may be used in lieu of 
this requirement. 

(b) If lower part of belt is seven (7) feet or less above plat 
form or floor level and upper part of belt more than 
seven (7) feet above platform or floor level, the lower 
part of belt and pulley shall be guarded on bottom, sides, 
and ends, to a height of seven (7) feet above floor or 
platform level. Guarding shall be in accordance with 
Appendix I. 

(c) Horizontal overhead belts more than seven (7) feet 
above floor or platform shall be guarded for their entire 
length under the following conditions: 

(i) If located over passageways or work places and 
traveling 1,800 feet or more per minute; 

(ii) If center to center distance between pulleys is ten 
(10) feet or more; 

(iii) If belt is eight (8) inches or more in width. 

(d) Where passageway is provided between upper and lower 
parts of belts, the passageway shall be enclosed on sides, 
top and bottom. 
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(2) Vertical and inclined belts (not including conveyors or 
conveyor belts). 
Vertical and inclined belts and their pulleys seven (7) feet 
or less above floor or platform level shall be guarded in ac 
cordance with Appendix I. 

(3) Vee belts. 
Vee belts and their pulleys, where exposed to contact, shall 
be guarded. 

(4) Rope drives. 
Rope drives and their pulleys, where exposed to contact, shall 
be guarded. 

(D) Gears, sprockets, link belts, and friction drives. 

(1) Set or train of gears. 

(a) A set or train of gears is two (2) or more power-driven 
gears that move and intermesh. This does not apply to 
adjusting gears which do not normally revolve and are 
not power operated, or to adjusting gears which requires 
access to the gears for manual manipulation. 

(b) Guarding. 
All or any part of a set or train of gears, exposed to 
contact, shall be completely guarded or have a band 
guard around the face of the gear with the side flanges 
extending inward beyond the root of the teeth. Where 
there are openings of more than two and one-half (2½) 
inches between arm or through web, the entire gear 
shall be guarded. Guarding shall be in accordance with 
Appendix I and shall be securely fastened in place. 

(2) Frictional disc, link belt, and sprocket drives. 
Frictional disc, link belt, and sprocket drives shall be 
guarded. 

(E) Shafts, collars, couplings, and flywheels. 

(1) Guarding of horizontal shafting. 

(a) All exposed parts of horizontal shafting seven (7) feet or 
less from floor or working platform, excepting runways 
used exclusively for oiling or running adjustments, shall 
be protected by a stationary casing enclosing shafting 
completely or by a trough enclosing sides and top or 
sides and bottom of shafting as location requires. 
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(b) Shafting under bench machines shall be enclosed by a 
stationary casing, or by a trough at sides and top or sides 
and bottom as location requires. The sides of the trough 
shall come within at least six (6) inches of the underside 
of table, or if shafting is located near the floor, within 
six (6) inches of the floor. In every case the sides of the 
trough shall extend at least two (2) inches beyond the 
shafting or protuberance. 

(2) Guarding vertical and inclined shafting. 
Vertical and inclined shafting seven (7) feet or less from floor 
or work platform, excepting maintenance runways, shall be 
guarded in accordance with Appendix I. 

(3) Projecting shaft ends. 

(a) Projecting shaft ends shall present a smooth edge and 
end and shall not project more than one-half (½) the 
diameter of the shaft unless guarded by nonrotating 
caps or safety sleeves. 

(b) Unused keyways shall be filled up or covered. 

(4) Set screws, keys, and other projections. 
Set screws, keys, and other projections, protruding beyond 
the surface of revolving parts shall be guarded. 

(5) Collars and couplings. 
(a) Collars. 

All revolving collars, including split collars, shall be cy 
lindrical, and screws or bolts used in collars shall not 
project beyond the largest periphery of the collar. 

(b) Couplings. 
Shaft couplings shall be so constructed as to present no 
hazard from bolts, nuts, setscrews, or revolving surfaces. 
Bolts, nuts, and setscrews will, however, be permitted 
where they are covered with safety sleeves or where 
they are used parallel with the shafting and are coun 
tersunk or else do not extend beyond the flange of the 
coupling. 

(6) Universal joints. 
Universal joints shall be guarded. 

(7) Revolving face plates and chucks. 
Revolving face plates and chucks shall be cylindrical with no 
projecting parts on the rim unless such projecting parts are 
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guarded. This does not apply to those face plates and chucks 
revolving less than five (5) revolutions per minute. 

(8) Flywheels. 
Flywheels located so that any part is seven (7) feet or less 
above floor or platform shall be guarded in accordance with 
the requirements of this subparagraph: 

(a) With an enclosure of sheet, perforated, or expanded 
metal, or woven wire; 

(b) With standard guard railings placed not less than fif 
teen (15) inches nor more than twenty (20) inches from 
rim. When flywheel extends into a pit or is within 
twelve (12) inches of the floor, a standard toeboard shall 
also be provided. 

(c) When the upper rim of flywheel protrudes through a 
working floor, it shall be entirely enclosed or sur 
rounded by a standard guard railing and toeboard. 

(d) Alternate methods. 

(i) For flywheels with smooth rims five (5) feet or less 
in diameter, where the preceding methods cannot 
be applied, the following may be used: 

( a) A disc attached to the flywheel in such man 
ner as to cover the spokes of the wheel on the 
exposed side and present a smooth surface and 
edge, at the same time providing means for 
periodic inspection; 

(b) An open space, not exceeding four (4) inches 
in width, may be left between the outside edge 
of the disc and the rim of the wheel if desired, 
to facilitate turning the wheel over; 

( c) Where a disc is used, the keys or other dan 
gerous projections not covered by disc shall be 
cut off or covered. 

(ii) This subdivision does not apply to flywheels with 
solid web centers. 

II 

Effective date: August 1, 1977. 
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RULE 4121:1-5-05. AUXILIARY EQUIPMENT. 

(A) Reserved. 

(B) Reserved. 

(C) Power-driven conveyors - chain, bucket, belt, hook and 
screw. 

(1) Horizontal, overhead, vertical and inclined conveyors. 

(a) Overhead protection. 
Where overhead conveyors carry material with a clear 
ance of seven feet or more above the floor level, and cross 
designated walkways or roads, or pass over areas where 
employees are normally at work, a substantial barrier 
shall be installed to catch falling material. 

(b) Screw conveyors. 
In addition to the requirements of paragraph (C)(l)(a) 
of this rule, the auger of screw conveyors shall be op 
erated with covers secured in place. Covers shall be solid 
or of wire mesh, in accordance with rule 4121:1-5-99 of 
the Administrative Code, and covers designed for reg 
ular removal shall be interlocked so that removal will 
disconnect power source. 

(2) Conveyors exposed to contact. 
All conveyors, where exposed to contact, shall be equipped 
with means to disengage them from their power supply at 
such points of contact. 

(3) Safe means of passage. 
Where employees are required to cross conveyors, a fixed 
platform equipped with standard guard railing and toeboards 
shall be provided. 

(4) Pinch (nip) points. 
Pinch points created by travel of conveyor belts over or 
around end, drive, and snubber, or take-up pulleys of chain 
conveyors running over sprocket wheels shall be guarded or 
a means shall be provided at the pinch point to disengage 
the belt or chain from the source of power. 

(D) Machinery control. 

(1) Disengaging from power supply. 
Means shall be provided at each machine, within easy reach 
of the operator, for disengaging it from its power supply. This 
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shall not apply to rolling departments of iron and steel mills 
nor to electrical power generation or conversion equipment. 

(2) When machines are shut down. 
The employer shall furnish and the employees shall use a 
device to lock the controls in the "off' position or the em 
ployer shall furnish and the employees shall use warning 
tags when machines are shut down for repair, adjusting, or 
cleaning. 

(3) Mechanical belt shifters. 
Tight and loose pulleys shall be equipped with mechanical 
belt shifters. 

(a) Cone pulley drive belts. 
Cone pulley drive belts more than two and one-half 
inches in width shall be equipped with a mechanical belt 
shifter permanently attached. Cone pulley drive belts 
two and one-half inches or less in width and not 
equipped with metallic fasteners, are exempt from this 
requirement. 

(b) Where any part of the lower cone pulley is seven feet or 
less above the floor, the belt and pulley shall be guarded. 

(4) Treadles or extensions. 
Treadles or extensions for starting machinery shall be so 
located or guarded as to minimize accidental tripping. 

(E) Anchoring and mounting of machinery. 

(1) Stationary machinery. 
All stationary machinery shall be positioned or installed on 
floors or foundations so as to prevent walking, moving, or 
tipping. 

(2) Portable machinery. 
Portable machinery mounted upon trucks or bases shall be 
securely fastened thereto, and such truck or base shall be so 
locked or blocked as to prevent movement or shift while such 
machine is in operation. 

(F) Counterweights. 
Counterweights exposed to contact shall be guarded, or secured 
with safety chain or wire rope so the counterweight shall not 
descend to a level less than eight feet above the floor or working 
level, where employees are required to perform their assigned 
duties or where employees are required to pass through in the 
performance of their assigned duties. 

II 
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(G) Grounding of electric-powered equipment. 
(1) Application. 

This paragraph applies only to grounding of non-current car 
rying parts. 

(2) Permanent equipment. 
All permanently installed equipment and machinery con 
nected to electric circuits in excess of eighty volts shall be 
permanently grounded. 

(3) Portable electric tools. 
Portable electric tools and equipment shall be provided with 
a means of grounding or shall be protected by a system of 
double insulation. Where such approved system is employed, 
the equipment shall be distinctively marked. 

(H) Feed rolls. 
Power-driven feed rolls, when exposed to contact, shall be guarded 
so as to prevent the hands of the operator from coming into con 
tact with in-running rolls at any point. 

(I) Fan blades. 

(1) Guarding. 
When the periphery of the blades of a fan used for direct 
ventilation or cooling of employees, such as desk fans, ped 
estal fans, and wall fans, is less than seven feet above the 
floor or working level, the blades shall be guarded. The guard 
shall be firmly attached to its mount so that it is either per 
manently affixed, or tools are required for removal, or, in the 
case of spring-type fasteners or wingnuts, sufficient force is 
required for removal so that the guard device is not inad 
vertently removed. 

(2) Guard openings. 
Any opening in a guard shall have at least one of its dimen 
sions no greater than one inch and the distance from the 
guard to the blade shall be equal to or greater than the val 
ues listed in the following table to this rule. 

(3) Other fans. 
Other fans, such as those used in process cooling, whose blade 
is less than seven feet above the floor or working level, shall 
meet the requirements of rule 4121:1-5-99 of the Adminis 
trative Code. The distance from the guard to the blade must 
be sufficient to prevent any part of an employee's body from 
inadvertently contacting the blade. 
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Table 4121:1-5-05(1)(2) 

SIZE OF OPENING IN GUARD 

Smallest dimension in 
guard (inches) 

Minimum distance from 
guard to blade 

Greater than ¾ up to 1, 
inclusive 6 times the smallest 

dimension. 
Greater than ½ up to ¾, 

inclusive .4 inches. 
Greater than 3/s up to ½, 

inclusive 2½ inches. 
Greater than ¼ up to 3/s, 

inclusive 1 ½ inches. 
Greater than O up to ¼, 

inclusive ½ inch. 

II 
(J) Steam pipes (pressure pipes). 

All steam pipes shall be covered where exposed to contact. Pipe 
supports or other effective means shall be provided to prevent 
failure from vibration, expansion, or contraction. 

Effective date: January 1, 1986. 
Previous effective date: August 1, 1977. 
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RULE 4121:1-5-06. PORTABLE EXPLOSIVE-ACTUATEO 
FASTENING TOOLS. 

(A) Reserved. 

(B) Reserved. 

(C) Design requirements. 

(1) High-velocity tools. 
Tools of the high-velocity type shall have the following char' 
acteristics: 

(a) The muzzle end of the tool shall have a protective shield 
or guard at least three and one-half inches in diameter, 
mounted perpendicular to and concentric with the bar 
rel, and designed to confine any flying fragments or par' 
ticles that might otherwise create a hazard at the time 
of firing. 

(b) Where a standard shield or guard cannot be used, or 
where it does not cover all apparent avenues through 
which flying particles might escape, a special shield, 
guard, fixture, or jig, designed and built by the manu 
facturer of the tool being used, which provides this de 
gree of protection, shall be used as a substitute. 

(c) The tool shall be so designed that it cannot be fired 
unless it is equipped with a standard protective guard 
or shield, or a special shield, guard, fixture or jig. 

(d) Firing the tool. 

(i) The firing mechanism shall be so designed that the 
tool cannot fire during loading or preparation to 
fire, or if the tool should be dropped while loaded. 

(ii) The firing of the tool shall be dependent upon at 
least two separate and distinct operations of the 
operator, with the final firing movement being sep 
arate from the operation of bringing the tool into 
the firing position. 

(e) The tool shall be so designed as not to be operable other 
than against a work surface, and unless the operator is 
holding the tool against the work surface with a force 
at least five pounds greater than the total weight of the 
tool. 
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(f) The tool shall be so designed that it will not operate 
when equipped with the standard guard indexed to the 
center position if any bearing surface of the guard is 
tilted more than eight degrees from contact with the 
work surface. 

(g) The tool shall be so designed that the positive means of 
varying the power are available or can be made avail 
able to the operator as part of the tool, or as an auxil 
iary, in order to make it possible for the operator to 
select a power level adequate to perform the desired 
work without excessive force. 

(h) The tool shall be so designed that all breeching parts 
will be reasonably visible to allow a check for any for 
eign matter that may be present. 

(2) Low-velocity - piston-type tools. 
Tools of the low-velocity piston type shall have the following 
characteristics: 

(a) The muzzle end of the tool shall be designed so that 
suitable protective shields, guards, jigs, or fixtures, de 
signed and built by the manufacturer of the tool being 
used, can be mounted perpendicular to the barrel. A 
standard spall shield, when supplied, shall be utilized 
with each tool. 

(b) Firing the tool. 

(i) The tool shall be designed so that it shall not in 
ordinary usage propel or discharge a stud, pin, or 
fastener, while loading or during preparation to 
fire, or if the tool should be dropped while loaded. 

(ii) Firing of the tool shall be dependent upon at least 
two separate and distinct operations of the opera 
tor, with the final firing movement being separate 
from the operation of bringing the tool into the fir 
ing position. 

(c) The tool shall be so designed as not to be operable other 
than against a work surface, and unless the operator is 
holding the tool against the work surface with a force 
at least five pounds greater than the total weight of the 
tool. 
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The tool shall be so designed that positive means _of 
varying the power are available or can be made avail 
able to the operator as part of the tool, or as an auxil 
iary, in order to make it possible for the operator to 
select a power level adequate to perform the desired 
work without excessive force. 

The tool shall be so designed that all breeching parts 
will be reasonably visible to allow a check for any for- 
eign matter that may be present. 

(D) Minimum instructions for qualifying operators. 
Instructions to operators in order to teach them the use of portable 
explosive-actuated fastening tools shall include, but shall not be 
limited to, the following items: 

(d) 

(e) 

(1) Before using a tool, the operator shall inspect it to determine 
to his satisfaction that it is clean that all moving parts op 
erate freely, and that the barrel i~ free from obstruction. 

(2) When a tool develops a defect during use, the operator shall 
immediately cease to use it, until it is properly repaired. 

(3) Tools shall not be loaded until just prior to the intended 
firing time. Neither loaded nor empty tools are to be pointed 
at any employee, and hands should be kept clear of the open 
barrel end. 

(4) No tools shall be loaded unless being prepared for immediate 
use, nor shall an unattended tool be left loaded. 

(5) In case of a misfire, the operator shall hold the tool in the 
operating position for at least thirty seconds. He shall then 
try to operate the tool a second time. He shall wait another 
thirty seconds, holding the tool in the operating position; 
then he shall proceed to remove the explosive load in strict 
accordance with the manufacturer's instructions. Misfired 
cartridges should be placed carefully in a metal container 
filled with water, and returned to the supervisor for disposal. 

(6) The tool shall never be left unattended in a place where it 
would be available to unauthorized persons. 

(7) Fasteners shall not be driven into very hard or brittle ma 
terials, including, but not limited to, cast iron, glazed tile, 
surface-hardened steel, glass block, living rock, face brick, 
or hollow tile. 
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(8) Driving into materials easily penetrated shall be avoided 
unless such materials are backed by a substance that will 
prevent the pin or fastener from passing completely through 
and creating a flying missile hazard on the other side. 

(9) Driving distance from edge. 

(a) Fasteners shall not be driven directly into materials 
such as brick or concrete closer than three inches from 
the unsupported edge or corner, or into steel surfaces 
closer than one-half inch from the unsupported edge or 
corner, unless a special guard, fixture, or jig is used. 

(b) Exception: Low-velocity tools may drive no closer than 
two inches from an edge in concrete or one-fourth inch 
in steel. 

(c) When fastening other materials, such as a two- by four 
inch wood section, to a concrete surface, it is permissible 
to drive a fastener of no greater than seven-thirty-sec 
onds-inch shank diameter not closer than two inches 
from the unsupported edge or corner of the work surface. 

(10) Fasteners shall not be driven through existing holes unless 
a positive guide is used to secure accurate alignment. 

(11) No fastener shall be driven into a spalled area caused by an 
unsatisfactory fastening. 

(12) Tools shall not be used in an explosive or flammable atmos 
phere. 

(13) All tools shall be used with the correct shield, guard, or at 
tachment recommended by the manufacturer. 

(14) Any tool found not in proper working order shall be imme 
diately removed from service. The tool shall be inspected at 
regular intervals and shall be repaired in accordance with 
the manufacturer's specifications. 

(E) Strength of charge - identification. 
All explosive charges (cartridges and shells) to be used in portable 
explosive-actuated tools shall be marked by color, in accordance 
with table 4121:1-5-06(E) to this rule, "Identification of Cased 
Loads," to designate the strength of the charge. 

I 
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Table 4121:1-5-06(E) 

IDENTIFICATION OF CASED LOADS 
Power 
Level 

Color Identification 
Case Color Load Color 

Nominal Velocity 
(=45 f.p.s.) 

1 . 
2 . 
3 . 
4 . 
5 . 
6 . 
7 . 
8 .. ······· 
9 ········· 

10 ········· 
11 ·•· 
12 . 

Brass . 
Brass . 
Brass . 
Brass . 
Brass . 
Brass . 
Nickel . 
Nickel . 
Nickel . 
Nickel . 
Nickel . 
Nickel . 

Gray . 
Brown . 
Green . 
Yellow .. 
Red . 
Purple . 
Gray . 
Brown . 
Green . 
Yellow . 
Red . 
Purple . 

300 
390 
480 
570 
660 
750 
840 
930 

1020 
1110 
1200 
1290 

Note: The nominal velocity applies to 3/s-inch diameter 350-grain bal 
listic slug fired in a test device and has no reference to actual 
fastener velocity developed in any specific size or type of tool. 

Effective date: January 1, 1986. 
Previous effective date: August 1, 1977. 

66 



4121:1-5-07(F) 

RULE 4121:1-5-07. HAND TOOLS, HAND-HELD PORTABLE 
POWERED TOOLS, OTHER HAND-HELD 
EQUIPMENT AND PORTABLE SAFETY 
CONTAINERS. 

(A) Reserved. 

(B) Reserved. 

(C) General requirement. 
All hand tools and hand-held portable powered tools and other 
hand-held equipment whether furnished by the employee or the 
employer shall be maintained in a safe condition, free of worn or 
defective parts. 

(D) Power saws. 

(1) General. 
All portable power-driven saws shall be equipped with 
guards above and below the base plate shoe. The upper guard 
shall cover the saw to the depth of the teeth, except for the 
minimum arc required to permit the base to be tilted for 
bevel cuts. The lower guard shall cover the saw to the depth 
of the teeth, except for the minimum arc required to allow 
proper retraction and contact with the work. When the tool 
is withdrawn from the work, the lower guard shall auto 
matically and instantly return to covering position. 

(2) Portable chain saws. 

(a) Portable chain saws shall have all guards and handles, 
provided by the manufacturer, in place, all controls 
functioning properly and muffiers operative. 

(b) Electrically powered chain saws shall be provided with 
proper grounding devices. 

(E) Power grinders. 
Safety guards used on right angle head or vertical portable grind 
ers shall have a maximum exposure angle of one hundred eighty 
degrees, and be located so as to be between the operator and wheel 
during use. The top half of the wheel shall be enclosed at all times. 

(F) Pneumatically powered tools. 
All pneumatically powered portable tools shall be equipped with 
an automatic shutoff valve ("dead-man" control) so arranged as 
to close the air inlet valve when the pressure of the operator's 
hand is removed. Each tool shall be equipped with a retainer 
where accidental ejection is possible. 

II 
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(G) Grounding. 
All electrically powered portable tools with exposed noncurrent 
carrying metal parts shall be grounded. Portable tools protected 
by an approved system of double insulation, or its equivalent, 
need not be grounded. Where such an approved system is em 
ployed the equipment shall be distinctively marked. 

(H) Power cut-off and pressure control devices. 
(1) Woodworking tools. 

Hand-held, power-driven woodworking tools shall be pro 
vided with a dead-man control, such as a spring actuated 
switch, valve, or equivalent device, so that the power will be 
automatically shut off whenever the operator releases the 
control. 

(2) Hand-held powered tools-switches and controls. 

(a) All hand-held powered circular saws having a blade di 
ameter greater than two inches, electric, hydraulic or 
pneumatic chain saws, and percussion tools without 
positive accessory holding means shall be equipped with 
a constant pressure switch or control that will shut off 
the power when the pressure is released. All hand-held 
gasoline powered chain saws shall be equipped with a 
constant pressure throttle control that will shut off the 
power to the saw chain when the pressure is released. 

(b) All hand-held powered drills, tappers, fastener drivers, 
horizontal, vertical and angle grinders with wheels 
greater than two inches in diameter, disc sanders with 
discs greater than two inches in diameter, belt sanders, 
reciprocating saws, saber, scroll, and jig saws with blade 
shanks greater than a nominal one-fourth inch, and 
other similarly operating powered tools shall be 
equipped with a constant pressure switch or control, and 
may have a lock-on control provided that turnoff can be 
accomplished by a single motion of the same finger or 
fingers that turn it on. 

(c) All other hand-held powered tools, such as, but not lim 
ited to, platen sanders, grinders with wheels two inches 
in diameter or less, disc sanders with discs two inches 
in diameter or less, routers, planers, laminate trimmers, 
nibblers, shears, saber, scroll, and jig saws with blade 
shanks a nominal one-fourth of an inch wide or less, 
may be equipped with either a positive "on-off' control, 
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or other controls as described by paragraphs (H) (2) (a) 
and (H) (2) (b) of this rule. 

(3) Use of compressed air. 
The employer shall instruct the employee that compressed 
air shall not be used for personal cleaning purposes. 

(I) Jacks. 
All jacks shall have the rated load legibly and permanently 
marked in a prominent location, except jacks supplied as standard 
equipment in passenger cars. 

(J) Block and tackle equipment. 

(1) All blocks shall fit the size of rope they carry, and shall be 
so constructed as not to chafe the rope running through them. 

(2) Where ropes are subjected to chafing by dragging across an 
intervening object, such object shall be padded. 

(K) Hand tools, miscellaneous. 
Employers shall not issue or permit the use of unsafe hand tools, 
such as: 

(1) Wrenches when jaws are sprung to the point that slippage 
occurs; 

(2) Impact tools, such as drift pins, wedges, and chisels, with 
mushroomed heads; 

(3) Tools with splintered or cracked wooden handles or wooden 
handles that cannot be kept tight in the tool. 

(L) Portable pneumatically powered fastener tools. 

(1) Except for portable pneumatically powered fastener tools au 
thorized in paragraph (L) (2) hereof, two separate and inde 
pendent releases are required before any such tool activates. 
They are: 

(a) A device on the muzzle that prevents activation except 
during the time the tool is held firmly against the work 
surface. 

(b) A trigger or similar device that prevents activation ex 
cept during the time it is held in depressed or active 
position by the operator. 

(2) Fastener tools that do not meet the requirements of para 
graph (L) (1) above may be used if they comply with all of 
the following requirements. 
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(a) The tool may only be actuated by compressed air witl, 
a driving piston having an area no greater than one 
square inch, with an operating air pressure of no more 
than one hundred pounds per square inch gauge and 
with a driving velocity no greater than seventy-five feet 
per second as measured at the muzzle. 

(b) The tool may only accommodate fasteners of the wire 
staple or pin types with a cross sectional area no greater 
than .00177 square inches. 

(c) The tool may drive only one fastener each time the trig, 
ger or operating lever is depressed. 

(3) The operator of the tool shall be furnished the personal pro, 
tective equipment required in paragraph (D) of rule 4121:1, 
5-17 of the Administrative Code. Such protection shall also 
be furnished for any other employees required to work in the 
immediate area and who are exposed to the hazards of the 
operation. 

(4) When not in use the tool shall be disconnected from the com 
pressed air hose. 

(5) Air hose. 
Hose and hose connections used for conducting compressed 
air to the tool shall be designed for the pressure and service 
to which it is subjected. 

(6) Pressure regulator. 
The tool shall be equipped with a pressure regulator or other 
device to prevent air pressure on it from exceeding its max 
imum design capacity. 

(M) Portable safety containers. 
Portable safety containers shall be provided for handling flam 
mable liquids with a flash point (closed cup) below 138.2 degrees 
Fahrenheit in quantities of one gallon or more. The containers 
shall be legibly marked "flammable". 

Effective date: January 1, 1981. 
Previous effective date: August 1, 1977. 
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RULE 4121:1-5-08. POWER-DRIVEN SAWS AND KNIVES. 

(A) Reserved. 

(B) Reserved. 

(C) Handsaws, band resaws, and band knives. 
All portions of the saw blade or band blade shall be enclosed or 
guarded, except for the working portion of the blade between the 
bottom of the guide rolls and the table. Bandsaw wheels shall be 
fully enclosed. The outside of the periphery of the enclosure shall 
be solid. The front and back of the band wheels shall be either 
enclosed by solid material, or by wire mesh, or perforated metal, 
the dimensions and material of which shall be in accordance with 
Appendix I. 

(D) Circular Saws. 
All circular saws shall have the exposed portion of the saw blade 
under the table guarded. 

(1) Circular rip saw (manual feed). 
(a) Guarding. 

A hood-type guard shall be provided that will cover the 
exposed portion of the saw blade. When in use the hood 
type guard shall automatically adjust itself to the thick 
ness of and remain in contact with the material being 
cut when the stock encounters the saw, or may be a fixed 
or manually adjusted guard, provided the space between 
the bottom of the guard and the material being cut does 
not exceed three-eighths (%) inch at any time. 

(b) Design. 
The hood-type guard shall be so designed as to prevent 
a kickback, or a separate attachment that will prevent 
a kickback shall be provided. Anti-kickback devices 
shall be effective for all thicknesses of material that are 
cut. 

(c) Spreader. 
A spreader shall also be provided and securely fastened 
at the rear of the saw in alignment with the saw blade, 
except where a roller wheel is provided at the back of 
the saw. The spreader shall be slightly thinner than the 
saw kerf and slightly thicker than the saw disc to pre 
vent material from squeezing the saw. 

(d) Alternate method. 
Where the method of guarding as specified above is im- 

II 

71 



4121:l-5-08(D)(2) 

possible, a substantial jig, fixture, or template may be 
used which is designed to keep the hands of the operator 
out of the danger zone. 

(2) Circular rip saw (power feed). 

(a) Guarding. 
A hood-type guard shall be provided but need not rest 
upon the table nor upon the material being cut, but shall 
extend to a line not more than three-eighths (%) of an 
inch above the plane formed by the bottom of the top 
feed rolls. 

(b) Spreader. 
A spreader shall be provided and fastened securely at 
the rear of the saw in alignment with the saw blade, 
except where a roller wheel is provided at the back of 
the saw. The spreader shall be slightly thinner than the 
saw kerf and slightly thicker than the saw disc to pre 
vent material from squeezing the saw. 

(3) Circular cross-cut saw. 

(a) Guarding. 
A hood-type guard shall be provided that will cover the 
exposed portion of the saw blade. When in use the hood 
type guard shall automatically adjust to the thickness 
of and remain in contact with the material being cut 
when the stock encounters the saw, or may be a fixed 
or manually adjusted hood or guard, provided the space 
between the bottom of the guard and the material being 
cut does not exceed three-eighths (3/s) of an inch at any 
time. This requirement shall not apply to circular cross 
cut saws with stationary tables where the saw moves 
forward when cutting. 

(b) Automatic return. 
A device shall be installed which shall return the saw 
automatically to the back of the table when released at 
any point of its travel. A device shall be installed which 
shall be designed to prevent a rebound of the saw blade. 

(4) Circular resaws. 

(a) Guarding. 
A hood-type guard shall be provided that will cover the 
saw at all times, except where the material is being cut. 
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(b) Spreader. 
A spreader shall be provided and securely fastened at 
the rear of the saw in alignment with the saw blade, 
except where a roller wheel is provided at the back of 
the saw. The spreader shall be slightly thinner than the 
saw kerf and slightly thicker than the saw disc and shall 
be placed not more than one-half(½) inch from the ends 
of the saw teeth. 

(5) Swing cutoff saws. 
The requirements of this paragraph are also applicable to 
sliding cutoff saws mounted above the table. 

(a) Each swing cutoff saw shall be provided with a hood 
that will completely enclose the upper half of the saw, 
the arbor end, and the point of operation at all positions 
of the saw. The hood shall be constructed in such a man 
ner and of such material that it will protect the operator 
from flying splinters and broken saw teeth. Its hood 
shall be so designed that it will automatically cover the 
lower portion of the blade, so that when the saw is re 
turned to the back of the table the hood will rise on top 
of the fence, and when the saw is moved forward the 
hood will drop on top of and remain in contact with the 
table or material being cut. 

(b) Each swing cutoff saw shall be provided with an effec 
tive device to return the saw automatically to the back 
of the table when released at any point of its travel. 
Such a device shall not depend for its proper functioning 
upon any rope, cord, or spring. If there is a counter 
weight, the bolts supporting the bar and counterweight 
shall be provided with cotter pins; and the counter 
weight shall be prevented from dropping by either a bolt 
passing through both the bar and counterweight, or a 
bolt put through the extreme end of the bar, or, where 
the counterweight does not encircle the bar, a safety 
chain attached to it. 

(c) Limit chains or other equally effective devices shall be 
provided to prevent the saw from swinging beyond the 
front or back edges of the table, or beyond a forward 
position where the gullets of the lowest saw teeth will 
rise above the table top. 

(6) Inverted swing cutoff saws. 
Inverted swing cutoff saws shall be provided with a hood that 

II 
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will cover the part of the saw that protrudes above the top 
of the table or above the material being cut. It shall auto 
matically adjust itself to the thickness of and remain in con 
tact with the material being cut. 

(7) Radial saws. 

(a) Guarding. 
The upper hood shall completely enclose the upper por 
tion of the blade down to a point that will include the 
end of the saw arbor. The upper hood shall be con 
structed in such a manner and of such material that it 
will protect the operator from flying splinters, broken 
saw teeth, etc., and will deflect sawdust away from the 
operator. The sides of the lower exposed portion of the 
blade shall be guarded to the full diameter of the blade 
by a device that will automatically adjust itself to the 
thickness of the stock and remain in contact with stock 
being cut to give maximum protection possible for the 
operation being performed. 

(b) Anti-kickback device. 
Each radial saw used for ripping shall be provided with 
an anti-kickback device, which shall be designed to pro 
vide adequate holding power for all the thicknesses of 
material being cut. 

(c) Saw rotation. 
Ripping and ploughing shall be against the direction in 
which the saw turns. The direction of the saw rotation 
shall be conspicuously marked on the hood. In addition, 
a permanent label not less than one and one-half (1½) 
inches by three-fourths (¾) inch shall be affixed to the 
rear of the guard at approximately the level of the arbor, 
reading as follows: "Danger: Do Not Rip Or Plough 
From This End." 

(d) Automatic return. 
A device shall be installed which shall return the saw 
automatically to the back of the table when released at 
any point of its travel. A device shall be installed which 
shall be designed to prevent a rebound of the saw blade. 

(e) Positive stop. 
A positive stop shall be installed which shall prevent 
the saw from traveling beyond the front edge of the ta 
ble. 
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(E) Cracked saw blades. 
All cracked saw blades shall be removed from service. 

Effective date: August 1, 1977. 

I 
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RULE 4121:1-5-09. WOODWORKING MACHINERY. 

(A) Reserved. 

(B) Reserved. 

(C) Jointers. 

(1) Manual-feed jointers and planers - cutting head. 

(a) Guarding - point of operation. 
Manual-feed jointers and planers with horizontal head 
shall be equipped with a cylindrical cutting head, the 
knife projection of which shall not exceed one-eighth (1/s) 
inch beyond the cylindrical body of the head. 

(b) Table openings. 
The opening in the table shall be as small as productive 
operation of the jointers permits. The clearance between 
the edge of the rear of the table and the cutter head 
shall be not less than one-eighth (1/s) inch. 

(c) Guards - automatic. 
Manual-feed jointers and planers with horizontal cut 
ting heads shall have an automatic guard which will: 

(i) Cover the section of the head on the working side 
of the fence. 

(ii) Automatically adjust itself to re-cover the cutting 
head after the material has passed through. 

(d) Guard - cutting head back of fence or gauge. 
Each manual-feed jointer with horizontal cutting head 
shall have a guard which will cover the section of the 
head back of the gauge or fence. 

(2) Vertical head jointers. 
Each wood jointer with vertical head shall have either an 
exhaust hood or other guard so arranged as to guard com 
pletely the revolving head, except for a slot of such width as 
may be required for the application of the material to be 
jointed. 

(D) Planer, molder, sticker, and matcher. 

( 1) Guarding - cutting heads. 
Each planer, molder, sticker, and matcher shall have all cut 
ting heads and saws, if used, covered by a metal guard. If 
such a guard is constructed of: 
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(a) Sheet metal - the material used shall be not less than 
one-sixteenth (1/16) inch in thickness; 

(b) Cast iron - the material used shall be not less than 
three-sixteenths (3/16) inch in thickness. 

(2) Guarding - where exhaust systems are used. 
Where an exhaust system is used, the guards shall form part 
or all of the exhaust hood and shall be constructed of metal 
of a thickness not less than that specified in (1) (a) or (b) 
above. 

(3) Guarding - feed rolls. 
Feed rolls shall be guarded in accordance with the require 
ments of 4121:1-5-05 (H). 

(a) Sectional infeed rolls. 
Surfaces of planers used in sizing multiple pieces of ma 
terial simultaneously shall be provided with sectional 
infeed rolls having sufficient yield in the construction 
of the sections to provide feeding contact pressure on 
the stock, over the permissible range of variation in 
stock thickness for which the machine was designed. 

(b) Alternate method. 
In lieu of such yielding sectional rolls, suitable section 
kickback finger devices shall be provided at the infeed 
end. 

(E) Boring and mortising machines. 

(1) Guarding. 

(a) Mortising machines (except hollow chisel mortis 
ers). 
Mortising machines, except hollow chisel mortisers, 
shall be provided with thumb stops at each side of the 
chisel, or equivalent protection. 

(b) Bits. 
Bits on all automatic boring machines shall be guarded 
at the points of operation. 

(c) Chain mortiser. 
The top of the cutting chain and driving mechanism 
shall be guarded. 

(d) Counterweight. 
If a counterweight is used it shall comply with the re 
quirements of 4121:1-5-05(F). 

II 
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(e) Universal joint. 
Universal joints shall comply with the requirements of 
4121:1-5-04(E) (6). 

(2) Chuck design. 
Safety bit chucks with no projecting set screws shall be used. 

(F) Stationary sanding machines. 

(1) Drum sanders. 
Drum sanders shall have a guard so arranged as to enclose 
the revolving drum, except such portion of the drum above 
the table (if table is used) as may be required for the appli 
cation of the material to be finished. Where an exhaust sys 
tem is used, the hood of the exhaust system shall be 
construed as comprising all, or part, of the guard. 

(2) Disc sanders. 
Disc sanders shall have a guard so arranged to enclose the 
periphery and back of the revolving disc, except such portion 
of the face of the disc above the table (if table is used) as may 
be required for the application of the material to be finished. 
Where an exhaust system is used, the hood of the exhaust 
system shall be construed as comprising all, or part, of the 
guard. 

(3) Belt sanders. 
Belt sanders shall have both pulleys guarded in such manner 
as to guard the points where the belt runs onto the pulleys. 
The edges of the unused run of the belt shall be guarded. 

(4) Feed rolls of self-feed sanding machines. 
Feed rolls of self-feed sanding machines shall comply with 
the requirements of 4121:1-5-0S(H). 

(G) Wood shapers. 

(1) Guarding. 

(a) Cutting heads. 

(i) The cutting heads of each wood shaper, hand-fed 
panel raiser, or other similar machine, not auto 
matically fed, shall be guarded. The diameter of 
circular shaper guards shall be not less than the 
greatest diameter of the cutter. 

(ii) When single cutter knives in shaper heads are 
used, the shaper heads shall be balanced. 
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(b) Alternate method. 
A substantial jig, fixture, or template may be used 
which is designed to keep the hands of the operator out 
of the danger zone. 

(2) Starting and stopping devices. 
All shapers shall be provided with a spindle starting and 
stopping device for each spindle. 

(H) Tenoners. 
Tenoners shall have all cutting heads or saws guarded. An ex 
haust hood may comprise part or all of the guard. If such a guard 
is constructed of sheet metal, the material used shall be not less 
than one-sixteenth (1/16) inch in thickness, and if cast iron is used, 
it shall be not less than three-sixteenths (3/16) inch in thickness. 

(I) Lathes. 
Each profile and swing-head lathe shall have the cutting head 
guarded. An exhaust hood may comprise all, or part, of the guard. 

(J) Veneer machinery and equipment. 

(1) Vats and soaking pits. 

(a) Guarding. 
Sides of vats and soaking pits shall extend to a height 
of not less than thirty-six (36) inches above the working 
floor level. When loading or unloading operations are 
performed from the sides and/or ends of vats and soak 
ing pits, standard guard railing and toeboards shall be 
installed. 

(b) Walkways between sections. 
Large vats and soaking pits divided into sections shall 
be provided with substantial walkways between sec 
tions. Each walkway shall be provided with a standard 
guard railing. 

(2) Drag saws. 
Drag saws shall be so located as to give at least four (4) feet 
clearance for passage when the saw is at extreme end of 
stroke or if such clearance is not obtainable, the saw and its 
driving mechanism shall be guarded. 

(3) Clippers and wringers. 
(a) Clippers. 

Veneer clippers shall have automatic feed or shall be 

II 
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provided with a guard when stock is manually fed or 
removed. 

(b) Wringers. 
Inrunning sides of veneer wringers shall be guarded 
leaving only sufficient space to insert stock. 

(K) Cooperage machinery. 

(1) Bolt, stave, and heading equalizers. 
Each bolt, stave, and heading equalizer shall have the saws 
guarded except that portion immediately adjacent to the 
feeding device. 

(2) Barrel stave saws. 
Each machine of this type shall have the saw and the re 
volving part to which the saw blade is bolted, guarded, except 
that part of the saw immediately adjacent to the feeding 
device. 

(3) Heading, rip, flat-stave, and head-rounders. 
All machines coming under this heading shall have the saws 
guarded. 

(4) Stave and heading planers. 
All cutting heads and knives of single and double planers 
shall be guarded. An exhaust hood may comprise all or part 
of the guard. 

(5) Stave jointing machines (wheel). 
Machines for jointing staves shall be guarded. 

(6) Stave croziers. 
The cutting heads shall be guarded except that part which 
actually imbeds itself in the stock. 

(7) Pail and barrel lathes. 
The requirements of 4121:1-5-09(1), where applicable, shall 
govern the guarding of pail and barrel lathes. 

(L) Miscellaneous woodworking machines. 

(1) Combination or universal woodworking machines. 
(a) Guarding. 

Each point of operation shall be guarded as required for 
such a tool in a separate machine. 
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(b) Stopping and starting devices. 
Such machines shall be provided with a separate stop 
ping and starting device for each separate operation. 

(2) Routers. 
The pulleys, spindles, and cutting tools shall be guarded. 
Turnplates, jigs, and fixtures which keep the operator's 
hands out of the danger zone may be provided as an alter 
native. 

(3) Glue spreaders (roll type). 
The feed rolls shall be guarded. The bottom of the guard shall 
be not more than three-eighths (%) inch above a plane formed 
by the contact face of the feed roll where it contacts the stock. 

II 
Effective date: August 1, 1977. 
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RULE 4121:1-5-10. MECHANICAL POWER PRESSES. 

(A) Scope. 
The requirements of this rule pertain to mechanical power 
presses. Excluded from the requirements of this rule are press 
brakes (when used for bending, see paragraph (F) of this rule), 
hydraulic and pneumatic power presses, bulldozers, hot bending 
and hot metal presses, forging presses and hammers, riveting 
machines and similar types of fastener applicators. For guarding 
of these.excluded machines, see rule 4121:1-5-11 of the Admin 
istrative Code. 

(B) Reserved. 

(C) Mechanical power press guarding. 
(1) Brakes. 

Friction brakes provided for stopping or holding the slide 
movement shall be inherently self-engaging by requiring 
power or force from an external source to cause disengage 
ment. Brake capacity shall be sufficient to stop the motion 
of the slide quickly and capable of holding the slide and its 
attachments at any point in its travel. 

(2) Machines using full revolution clutches. 

(a) Single-stroke mechanism. 
Machine using full revolution clutches shall incorporate 
a single-stroke mechanism. 

(b) Compression-type springs. 
If the single-stroke mechanism is dependent upon 
spring action, the spring(s) shall be of the compression 
type, operating on a rod or guided within a bore or tube 
and designed to prevent interleaving of the spring coils 
in event of breakage. 

(c) Two-hand trip. 
A two-hand trip shall have the individual operator's 
hand controls protected against unintentional operation 
and have the individual operator's hand controls ar 
ranged by design and construction and/or separation to 
require the use of both hands to trip the press and use 
a control arrangement requiring concurrent operation 
of the individual operator's hand controls. 

(d) Anti-repeat feature. 
Two-hand trip systems on full revolution clutch ma 
chines shall incorporate an anti-repeat feature. 
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(e) Multiple-station presses. 
Where two-hand trip systems are used on multiple-sta 
tion presses, there shall be a separate set of controls for 
each assigned employee. 

(3) Foot pedals (treadle). 

(a) Pedal mechanism. 
The pedal mechanism shall be protected to prevent un 
intended operation from falling or moving objects or by 
accidental stepping onto the pedal. 

(b) Pedal return springs. 
If pedal return springs are provided they shall be of the 
compression type, operating on a rod or guided within 
a bore or tube, and designed to prevent interleaving of 
spring coils in event of breakage. 

(c) Pedal counterweights. 
If pedal counterweights are provided, the path of the 
travel of the weight shall be enclosed. 

(4) Hand-operated levers. 
(a) Spring latch. 

Hand-lever-operated power presses shall be equipped 
with a spring latch on the operating lever to prevent 
premature or accidental tripping. 

(b) More than one operating station. 
The operating levers on hand-tripped presses having 
more than one operating station shall be interlocked to 
prevent the tripping of the press except by the concur 
rent use of all levers. 

(5) Machines using part revolution clutches. 

(a) Clutch/brake control. 
The clutch shall release and the brake shall be applied 
when the external clutch engaging means is removed, 
deactivated or deenergized. 

(b) Stop control. 
A red color stop control shall be provided with the 
clutch/break control system. Momentary operation of 
the stop control shall immediately deactivate the clutch 
and apply the brake. The stop control shall override any 
other control, and reactuation of the clutch shall require 

I 
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use of the operating (tripping) means which has been 
selected. 

(c) Control selection. 
A means of selecting "off," "inch," "single stroke," and 
"continuous" (when the "continuous" function is fur 
nished) shall be supplied with the clutch/brake control 
to select type of operation of the press. 

(d) Inch operating means. 
An inch operating means shall be provided and shall 
prevent exposure of the employee's hands within the 
point of operation by: 
(i) Requiring the concurrent use of both hands to ac 

tuate the clutch, or 

(ii) Being a single control protected against accidental 
actuation and so located that the employee cannot 
reach into the point of operation while operating 
the single control. 

(e) Two-hand controls for single-stroke. 
Two-hand controls for single-stroke shall conform to the 
following requirements: 
(i) All controls shall be protected against unintended 

operation. 
(ii) The two-hand control system shall permit an ad 

justment which will require concurrent pressure 
from both hands during the die closing portion of 
the stroke. 

(iii) The two-hand control system shall incorporate an 
anti-repeat feature. 

(iv) The control system shall require the operator to 
release all hand controls before an interrupted 
stroke can be resumed. 

(v) Where two-hand trip controls are used on multiple 
station presses, there shall be a separate set of con 
trols for each designated employee. Controls shall 
be activated and deactivated in sets of two. The 
clutch/brake control system shall prevent actua 
tion of the clutch if all operating stations are by 
passed. 

(vi) The starting of a continuous run shall require a 
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separate action by the operator in addition to the 
setting for continuous stroking of the press before 
actuation of the operating controls will result in 
continuous stroking. 

(vii) Where presses are provided with a selection 
method of foot or hand controls the selection shall 
be made by a designated employee and controls 
other than those selected shall be inoperable. 

(viii) Foot-operated controls shall be guarded to prevent 
accidental operation. 

(ix) Clutch/brake control systems shall automatically 
deactivate in the event of failure of power or pressure 
supply for clutch engaging or failure of air supply. 
Reactivation shall require restoration of normal 
power or air and the use of the tripping mechanisms. 

(x) Turnover bar operation shall be performed only 
when the power source is deenergized. 

(6) Electrical. 

(a) Disconnect switch. 
A main power disconnect switch capable of being locked 
only in the "off' position shall be provided with every 
power press control system. 

(b) Motor start button. 
The motor start button shall be protected against acciden 
tal operation. 

(c) Drive motor starter. 
All mechanical power press controls shall incorporate a 
type of drive motor starter that will disconnect the drive 
motor from the source failure, and require operation of 
the motor start button to restart the motor when voltage 
conditions are restored to normal. 

(d) Accidental ground. 
All clutch/brake control electrical circuits shall be pro 
tected against the possibility of an accidental ground in 
the control circuit causing false operation of the press. 

(7) Slide counterbalance systems. 

(a) Spring counterbalance systems. 
Spring counterbalance systems when used shall: 
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(i) Incorporate means to retain system parts in event of 
breakage, and 

(ii) Have the capability to hold the slide and its attach 
ments at midstroke, without brake applied. 

(b) Air counterbalance cylinders. 
Air counterbalance cylinders shall: 

(i) Incorporate means to retain the piston and rod in 
case of breakage or loosening; 

(ii) Have adequate capability to hold the slide and its 
attachments at any point in stroke, without brake 
applied; and 

(iii) Incorporate means to prevent failure of capability 
(sudden loss of pressure) in event of air supply fail 
ure. 

(8) Air controlling equipment. 
Air controlling equipment shall be protected against foreign 
material and water entering the pneumatic system of the press. 
A means of air lubrication shall be provided when needed. 

(9) Hydraulic equipment. 
The maximum anticipated working pressures in any hydraulic 
system on a mechanical power press shall not exceed the safe 
working pressure rating of any component used in that system. 

(10) Pressure vessels. 
All pressure vessels used in conjunction with power presses 
shall conform to the requirements of the Ohio Department of 
Industrial Relations, Board of Building Standards. 

(11) Control reliability. 
When required by paragraph (C) (2) (e) of this rule, the control 
system shall operate so that a failure within the system does 
not prevent the normal stopping action from being applied to 
the press when required, but shall prevent initiation of a suc 
cessive stroke until the failure is corrected. The failure shall 
be detectable by a simple test, or indicated by the control sys 
tem. This requirement does not apply to those elements of the 
control system which have no effect on the protection against 
point of operation injuries. 

(12) Brake system monitoring. 
When required by paragraph (D) (5) of this rule, the brake 
monitor shall: 
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(a) Automatically preverit the activation of a successive 
stroke if the stopping time or braking distance deterio 
rates to a point where the safety distance being utilized 
does not meet the requirements set forth in paragraphs 
(D) (3) (c) (v) and (D) (3) (g) (iii) of this rule. 

The brake monitor used with the type B gate or movable 
barrier device shall be installed in a manner to detect slide 
top-stop overrun beyond the limit established by the em 
ployer. 

(b) Indicate when the performance of the braking system has 
deteriorated to the extent described in paragraph (C) (12) 
(a) of this rule; and 

(c) Monitor the brake system performance on each stroke. 

(D) Safeguarding the point of operation. 

(1) General requirements. 

(a) It shall be the responsibility of the employer to provide 
and require the usage of "point of operation guards" or 
properly applied and adjusted "point of operation devices" 
on every operation performed on a mechanical press. (See 
table 4121:1-5-lO(D) to this rule.) 

(b) The requirement of paragraph (D) (1) (a) of this rule shall 
not apply when the point of operation opening is one 
fourth inch or less. (See table 4121:1-5-lO(D) to this rule.) 

(2) Point of operation guards. 

(a) Every point of operation guard shall meet the following 
requirements: 

(i) It shall prevent entry of hands or fingers into the 
point of operation by reaching through, over, under, 
or around the guard; 

(ii) It shall conform to the maximum permissible open 
ings of table 4121:1-5-lO(D) to this rule; 

(iii) It shall, in itself, create no pinch point between the 
guard and moving machine parts; 

(iv) It shall utilize fasteners not readily removable by the 
operator, so as to minimize the possibility of misuse 
or removal of essential parts; 

( v) It shall be easy to inspect; and 

II 
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(vi) It shall offer maximum visibility of the point of op 
eration consistent with the other requirements. 

(b) When used, a die enclosure guard shall be attached to the 
die shoe or stripper or both in a fixed position. 

(c) When used, a fixed barrier guard shall be attached se 
curely to the frame of the press or to the bolster plate. 

(d) Interlocked press barrier guard. 

(i) When used, an interlocked press barrier guard shaJI 
be attached to the press frame or bolster plate and 
shall be interlocked with the press clutch control so 
that the clutch cannot be activated during normal 
production unless the guard itself, or the hinged or 
movable sections of the guard are in position to con 
form to the requirements of table 4121:1-5-lO(D) to 
this rule. 

(ii) The hinged or movable sections of an interlocked 
press barrier guard shall not be used to actuate the 
press during manual feeding. The guard shall pre 
vent opening of the interlocked section and reaching 
into the point of operation prior to the die closure or 
prior to the cessation of slide motion. See paragraph 
(D) (3) (b) of this rule regarding manual feeding 
through interlocked press barrier devices. 

(e) When used, the adjustable barrier guard shall be securely 
attached to the press bed, bolster plate, or die shoe, and 
shall be adjusted and operated in conformity with table 
4121:1-5-lO(D) to this rule and the requirements of this 
paragraph. 

(f) A point of operation enclosure which does not meet the 
requirements of paragraph (D) (2) (a) to (D) (2) (e) of this 
rule and table 4121:1-5-10 (D) to this rule shall be used 
only in conjunction with point of operation devices. 

(3) Point of operation devices. 

(a) Point of operation devices shall protect the operator by: 

(i) Preventing and/or stopping normal stroking of the 
press if the operator's hands are inadvertently placed 
in the point of operation; or 
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Distance of opening from 
point of operation hazard 

(inches) 

Maxim um width of 
opening 
(inches) 

½ to 1-½ 
1-½ to 2-½ 
2-½ to 3-½ 
3-½ to 5-½ 
5-½ to 6-½ 
6-½ to 7-½ 
7-½ to 12-½ 

12-½ to 15-½ 
15-½ to 17-½ 
17-½ to 31-½ 

¼ 
3/s 
½ 
% 
¾ 
7/s 

1-¼ 
1-½ 
1-7/s 
2-1/s 

II 
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This diagram shows the accepted safe openings between the bottom edge of a guard and 
feed table at various distances from the danger line (point of operation). 
The clearance line marks the distance required to prevent contact between guard and 
moving parts. 
The minimum guarding line is the distance between the infeed side of the guard and the 
danger line which is one-half inch from the danger line. 
The various openings are such that for average size hands an operator's fingers will not 
reach the point of operation. 
After installation of point of operation guards and before a job is released for operation a 
check should be made to verify that the guard will prevent the operator's hands from 
reaching the point of operation. 

89 



4121:1-5-10(D)(3)(a)(ii) 

(ii) Preventing the operator from inadvertently reaching 
into the point of operation or withdrawing his hands 
if they are inadvertently located in the point of op 
eration, as the dies close; or 

(iii) Preventing the operator from inadvertently reaching 
into the point of operation at all times; or 

(iv) Requiring application of both of the operator's hands 
to machine operating controls and locating such con 
trols at such a safety distance from the point of op 
eration that the slide completes the downward travel 
or stops before the operator can reach into the point 
of operation with his hands; or 

(v) Enclosing the point of operation before a press stroke 
can be initiated and maintaining this closed condi 
tion until the motion of the slide has ceased; or 

(vi) Enclosing the point of operation before a press stroke 
can be initiated, so as to prevent an operator from 
reaching into the point of operation prior to die clo 
sure or prior to cessation of slide motion during the 
downward stroke. 

(b) A gate or movable barrier device shall protect the operator 
as follows: 

(i) A type A gate or movable barrier device shall protect 
the operator in the manner specified in paragraph 
(D) (3) (a) (v) of this rule; and 

(ii) A type B gate or movable barrier device shall protect 
the operator in the manner specified in paragraph 
(D) (3) (a) (vi) of this rule. 

(c) A presence sensing point of operation device shall protect 
the operator as provided in paragraph (D) (3) (a) (i) of this 
rule, and shall be interlocked into the control circuit to 
prevent or stop slide motion if the operator's hand or other 
part of his body is within the sensing field of the device 
during the downstroke of the press slide. 

(i) The device shall not be used on machines using full 
revolution clutches. 

(ii) The device shall not be used as a tripping means to 
initiate slide motion. 

(iii) The device shall be constructed so that a failure 
within the system does not prevent the normal stop- 
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ping action from being applied to the press when 
required, but does prevent the initiation of a succes 
sive stroke until the failure is corrected. The failure 
shall be indicated by the system. 

(iv) Muting (bypassing of the protective function) of such 
device, during the up-stroke of the press slide, is per 
mitted for the purpose of parts ejection, circuit check 
ing and feeding. 

(v) The safety distance (Ds) from the sensing field to the 
point of operation shall be greater than the distance 
determined by the following formula: 
D. = 63 inches/second x T.; where: 
D. = minimum safety distance (inches); 63 inches/ 
second = hand speed constant; and 
T. = stopping time of the press measured at approx 
imately 90° position of crankshaft rotation (seconds). 

(vi) Guards shall be used to protect all areas of entry to 
the point of operation not protected by the presence 
sensing device. 

(d) The pull-out device shall protect the operator as specified 
in paragraph (D) (3) (a) (ii) of this rule and shall include 
attachments for each of the operator's hands. 

(i) Attachments shall be connected to and operated only 
by the press slide or upper die. 

(ii) Attachments shall be adjusted to prevent the oper 
ator from reaching into the point of operation or to 
withdraw the operator's hands from the point of op 
eration before the dies close. 

(iii) A separate pull-out device shall be provided for each 
operator if more than one operator is used on a press. 

(e) Sweep devices shall not be used. 

(f) A holdout or restraint device shall protect the operator as 
specified in paragraph (D) (3) (a) (iii) of this rule and shall 
include attachments for each of the operator's hands. Such 
attachments shall be securely anchored and adjusted in 
such a way that the operator is restrained from reaching 
into the point of operation. A separate set of restraints 
shall be provided for each operator if more than one is 
required on a press. 

■
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(g) The two-hand control device shall protect the operator as 
specified in paragraph (D) (3) (a) (iv) of this rule. 

(i) When used in press operations requiring more than 
one operator, separate two-hand controls shall be 
provided for each operator and shall be designed to 
require concurrent application of all controls to ac 
tivate the slide. The removal of a hand from any 
control button shall cause the slide to stop. 

(ii) Each two-hand control shall meet the construction 
requirements of paragraph (C) (5) (e) of this rule. 

(iii) The safety distance (D9) between each two-hand con 
trol device and the point of operation shall be greater 
than the distance determined by the following for 
mula: 
D. = 63 inches/second x Ts; where: 
D, = minimum safety distance (inches); 63 inches/ 
second = hand speed constant and 
T. = stopping time of the press measured at approx 
imately 90° position of crankshaft rotation (seconds). 

(h) The two-hand trip device shall protect the operator as 
specified in paragraph (D) (3) (a) (iv) of this rule. 

(i) When used in press operations requiring more than 
one operator, separate two-hand trips shall be pro 
vided for each operator, and shall be designed to re 
quire concurrent application of all operators to 
activate the slide. 

(ii) Each two-hand trip shall meet the construction re 
quirements of paragraph (C) (5) (e) of this rule. 

(iii) The safety distance (Dm) between the two-hand trip 
and the point of operation shall be greater than the 
distance determined by the following formula: 
Dm = 63 inches/second x Tm; where: 
Dm = minimum safety distance (inches); 63 inches/ 
second = hand speed constant; and 
Tm = the maximum time the press takes for the die 
closure after it has been tripped (seconds). 

(iv) For full revolution clutch presses with only one en 
gaging point, Tm is equal to the time necessary for 
one and one-half revolutions of the crank shaft. For 
full revolution clutch presses with more than one 
engaging point, Tm shall be calculated as follows: 
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T = m l ½+ 1 
Number of engaging 
points per revolution l time necessary to 

x complete one 
revolution of the 
crankshaft seconds) 

(4) Hand-feeding tools. 
Hand-feeding tools are intended for placing and removing ma 
terials in and from the press. Hand-feeding tools are not a point 
of operation guard or protection device and shall not be used 
in lieu of the guards or devices required in this paragraph. 

(5) Additional requirements for safeguarding. 
Where the operator feeds or removes parts by placing one or 
both hands in the point of operation, and a two-hand control, 
presence sensing device, type B gate, or movable barrier (on a 
part revolution clutch) is used for safeguarding: 

(a) The employer shall use a control system and a brake mon 
itor which comply with paragraphs (C)(ll) and (C)(12) of 
this rule; 

(b) The control of air clutch machines shall be designed to 
prevent a significant increase in the normal stopping time 
due to a failure within the opening valve mechanism, and 
to inhibit further operation if such failure does occur, 
where a part revolution clutch is employed. 

(E) Design, construction, setting, and feeding of dies. 

(1) General requirements. 
The employer shall furnish and require the use of hand tools 
for freeing and removing stuck work or scrap pieces from the 
dies, so that no employee need reach into the point of operation 
for such purposes. 

(2) Scrap handling. 
The employer shall provide means for handling scrap from roll 
feed or random length stock operations. Scrap cutters used in 
conjunction with scrap handling systems shall be safeguarded 
in accordance with paragraph (C) of this rule. 

(3) Guide post hazard. 
The hazard created by a guide post (when it is located in the 
immediate vicinity of the operator) when separated from its 
bushing by more than one-fourth inch shall be considered as a 
point of operation hazard and be protected in accordance with 
paragraph (D) of this rule. 
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(4) Unitized tooling. 
If unitized tooling is used, the opening between the top of the 
punch holder and the face of the slide, or striking pad, shall he 
safeguarded in accordance with the requirements of paragrap)i 
(C) of this rule. 

(5) Weight designation. 
All dies shall be stamped to indicate complete die weight whet 
handling equipment may become overloaded. 

(6) Die fastening. 
Provision shall be made in both the upper and lower shoes for 
securely mounting the die to the bolster plate and slide. Wher-, 
clamp caps or setscrews are used in conjunction with punch 
stems, additional means of securing the upper shoe to the slic:le 
shall be used. 

(7) Die handling. 
Handling equipment attach points shall be provided on all di~8 
requiring mechanical handling. 

(8) Diesetting. 

(a) The employer shall provide spring loaded turnover ba:rs 
for presses designed to accept such turnover bars. 

(b) The employer shall provide die stops or other means to 
prevent losing control of the die while setting or removing 
dies in presses which are inclined. 

(c) The employer shall provide and require the use of safety 
blocks for use whenever dies are being adjusted or re 
paired in the press. 

(d) The employer shall provide and require the use of brushes, 
swabs, lubricating rolls, and automatic, or manual pres 
sure guns to lubricate material, punches or dies. 

(F) Power press brake (when used as a power press). 
The requirements of this rule shall be applicable to power press 
brakes when used for other than bending operations. 

(G) Hydraulic and pneumatic presses. 
Hydraulic and pneumatic presses shall be guarded in accordance 
with paragraph (E) of rule 4121:1-5-11 of the Administrative Code. 
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(H) Exceptions. 
The requirements set forth in this rule shall not apply to setting up 
or trying out dies. 

Effective date: January 1, 1986. 
Previous effective date: August 1, 1977. 

I 
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RULE 4121:1-5-11. FORGING MACHINES, OTHER POWER 
MACHINES AND MACHINE TOOLS, HY 
DRAULIC AND PNEUMATIC PRESSES, 
AND POWER PRESS BRAKES. 

(A) Reserved. 

(B) Reserved. 

(C) Forging machines. 

(1) Hammers and presses. 

(a) The ram shall be blocked when dies are being changed 
or other work is being done on the hammer. Blocks or 
wedges shall be made of material, the strength and con 
struction of which shall meet or exceed the specifica 
tions and dimensions shown in table 4121:1-5-ll(C) to 
this rule. 

(b) Tongs shall be of sufficient length to enable the em 
ployee to keep himself in the clear in case of kickback 
and the tongs shall not have sharp handle ends. 

(c) Oil swabs, or scale removers, or other devices to remove 
scale, shall be provided. These devices shall be long 
enough to enable an employee to reach the full length 
of the die without placing hands or arms between the 
dies. 

(2) Power driven hammers. 

(a) Safety cylinder head. 
Steam or air hammers shall have a steam cushion, air 
cushion, spring head, or other effective means to prevent 
the piston from striking the top cylinder head. 

(b) Stop valve - shutoff valve. 
Steam or air hammers shall be provided with a stop 
valve in the admission pipe line, which can be locked in 
closed position. The stop valve shall be within easy 
reach of the operator. 

(c) Cylinder draining. 
The steam hammer cylinder shall be constructed with 
a self-draining arrangement, or a quick-acting type 
drain cock shall be provided, which should be piped to 
a sump or drain pipe. If it discharges into the air, it 
shall be located so as not to endanger employees. 
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(3) Air-lift hammers. 
Air-lift hammers shall be provided with two drain cocks; one 
on main head cylinder, and one on clamp cylinder. 

(4) Board-type drophammers. 

(a) Guarding. 
A guard shall be provided around the boards above the 
rolls. This requirement shall not apply to hammers that 
have a clamp. 

(b) Releasing lever. 
Means shall be provided to prevent releasing lever from 
falling in case the front rod or releasing lever breaks. 

(c) Front rod (friction rod). 
Means shall be provided to prevent the front rod (fric 
tion rod) from falling in case it breaks. 

(d) Protection over workplace. 
A screen or other guard shall be installed over the work 
place of hammer operator at the normal operating po 
sition. 

(e) Board clamp rod. 
Means shall be provided to prevent the board clamp rod 
from falling in case it breaks. 

(5) Forging presses. 
The employer shall provide and require the use of safety 
blocks for use whenever dies are being adjusted or repaired 
in all forging presses. 

(6) Mechanically-operated hammers. 

(a) Where only one hand is used for holding materials. 
On mechanically-operated hammers where only one 
hand is used for holding the material, a safety stop, dog, 
or catch shall be provided which shall prevent the ham 
mer from coming down until such device has been re 
leased and held out of the way by the other hand; or a 
hand lever instead of the foot treadle shall be provided 
for tripping the hammer. 

(b) Where neither hand is used for holding material. 
On hammers where neither hand is used for holding the 
material: 

(i) A safety stop or tripping lever shall be provided 
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which will require the use of both hands to trip the 
hammer; or 

(ii) A pull guard shall be provided. 

(D) Other power machines and machine tools. 
(1) Upsetting machines. 

Tension and safety springs shall be covered to prevent the 
bolt or nut from being thrown out in case of breakage. 

(2) Bulldozers. 
A guard shall be provided which will prevent employees from 
stepping between the dies. 

(3) Power shears. 

(a) Alligator shears. 

(i) Alligator shears facing an aisle or passageway 
shall be located a minimum of four feet therefrom, 
unless guarded. 

(ii) A guard shall be installed which shall prevent a 
kickup. This requirement shall not apply to alli 
gator shears which operate automatically or by re 
mote control on production lines. 

(b) Squaring shears. 
Squaring shears, where material is fed or removed by 
hand, shall have the blade guarded at feed and dis 
charge sides of the shear. 

(4) Hollow spindle lathes, cutting-off machines, etc. 
On hollow spindle lathes, cutting-off machines or any ma 
chine used on bar stock, pipe tubing, etc., where the material 
is revolved by power, substantial troughs or guards shall be 
provided which will prevent the operator or other employees 
from coming in contact with the projecting unused portion of 
the revolving material. 

(5) Machines with reciprocating tables. 
Machines with reciprocating tables shall have the openings 
guarded; guards shall also be provided at each end and the 
sides of the table if the clearance of the table, which includes 
the work being machined and its chuck does not exceed 
twenty-four inches. 

(6) Die casting machines. 
Danger zones on die casting machines shall be guarded. 

11 
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(7) Hopper fed machinery. 

(a) All hopper fed machinery, such as rotaries, die ma 
chines, and extruders, shall have the entire opening pro 
tected with substantial grid type guards to prevent 
access of the employee's hands into the danger zone, or 
the hopper shall be extended high enough to prevent 
entry into moving parts. The guards shall be perma 
nently attached to the hopper. If the hopper is remova 
ble, it shall be provided with an interlock device so that 
the machine cannot operate when the hopper is re 
moved. 

(b) Exception. 
Machinery covered expressly by requirements contained 
in other codes of specific requirements of the Industrial 
Commission of Ohio. 

(8) Guillotine cutters. 

(a) All power guillotine cutters where the blade is exposed 
to contact shall be equipped with a two-hand control 
device. 

(b) Exception. 
Machinery covered expressly by requirements contained 
in other codes of specific requirements of the Industrial 
Commission of Ohio. 

(9) Tumblers. 
Power driven tumbers, rattlers, drums, barrels, containers, 
or similar machines that rotate, spin, or rock shall be 
guarded on an area or individual basis. The guard shall be 
interlocked with the drive mechanism so that the machine 
cannot operate unless the guard or enclosure is in place. 

(10) Nip points. 

(a) Means shall be provided to protect employees exposed 
to contact with nip points created by power driven in 
running rolls, rollover platen, or other flat surface ma 
terial being wound over roll surface. 

(b) Exception. 
Machinery covered expressly by requirements contained 
in other codes of specific requirements of the Industrial 
Commission of Ohio. 
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(11) Food mixers. 
All power driven food mixers shall be equipped with a two 
hand control device to keep agitator in motion under power 
when bowl is opened more than one-fifth of its total opening. 

(12) Fastening machines. 
All power driven fixed fastening machinery, such as riveting 
machines, wire stitchers, staplers, sewing machines, and 
similar fastening machinery shall be guarded. 

(13) Knives. 

(a) All power driven knives or cutting blades, such as re 
ciprocating knives, endless band knives, flying knives, 
slicer blades, and similar cutting machines, where ex 
posed to contact, shall be guarded except for the neces 
sary working portion of the blade while being used. 

(b) Exception. 
Machinery covered expressly by requirements contained 
in other codes of specific requirements of the Industrial 
Commission of Ohio. 

(E) Hydraulic or pneumatic presses. 
Every hydraulic or pneumatic (air-powered) press shall be con 
structed, or shall be guarded, to prevent the hands or fingers of 
the operator from entering the danger zone during the operating 
cycle. Acceptable methods of guarding are: 

(1) Fixed barrier guard - an enclosure to prevent hands or fin 
gers from entering the danger zone; 

(2) Gate guard - a movable gate operated with a tripping device 
to interpose a barrier between the operator and the danger 
zone and to remain closed until the down stroke has been 
completed; 

(3) Two-hand control - an actuating device which requires the 
simultaneous use of both hands outside the danger zone dur 
ing the entire closing cycle of the press; 

(4) Pull guard - attached to hands or wrists and activated by 
closing of press so that movement of the ram will pull the 
operator's hands from the danger zone during the operating 
cycle; 

(5) Restraint or hold-back guard - with attachments to the 
hands or wrists of the operator to prevent hands or fingers 
entering the danger zone during the operating cycle; 

II 
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(6) Other practices, means or methods which will provide safe 
guards, preventing the hands or fingers of the operator front 
entering the danger zone during the operating cycle and 
which are equivalent in result to one of the types specified 
above. 

(F) Power press brake (when used as a power press). 
The requirements of rule 4121:1-5-10 of the Administrative Code 
shall be applicable to power press brakes when used for other 
than bending. 

Effective date: January 1, 1986. 
Previous effective date: August 1, 1977. 

/ 
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RULE 4121:1-5-12. ABRASIVE GRINDING AND CUTTING, 
POLISHING AND WIRE BUFFING 
EQUIPMENT. 

(A) Reserved. 

(B) Reserved. 

(C) Responsibility. 

(1) The employer shall verbally and through demonstration in- 
struct the employee in the safe operation and maintenance II 
of abrasive grinding and cutting and polishing equipment. 

(2) It shall be the duty of the employee to operate such equip- 
ment in accordance with such instruction. 

(D) Abrasive wheel machinery. 

(1) General requirements. 

(a) Machine guarding. 
Abrasive wheels shall be used only on machines pro 
vided with safety guards as defined in the following par 
agraphs of this rule, except: 

(i) Wheels used for internal work while within the 
work being ground; 

(ii) Mounted wheels, used in portable operations, two 
inches and smaller in diameter; and 

(iii) Types 16, 17 and 18R and 19 cones, plugs, and 
threaded hole pot balls where the work offers pro 
tection (see appendix to this rule.) 

(b) Guard design. 
The safety guard shall cover the spindle end, nut, and 
flange projections. The safety guard shall be mounted 
so as to maintain proper alignment with the wheel, and 
the strength of the fastenings shall exceed the strength 
of the guard, except: 

(i) Safety guards on all operations where the work 
provides protection to the operator, may be so con 
structed that the spindle end, nut, and outer flange 
are exposed; and where the nature of the work is 
such as to entirely cover the side of the wheel, the 
side covers of the guard may be omitted; and 

(ii) The spindle end, nut and outer flange may be ex- 
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posed on machines, designed as portable saws, 
when used with abrasive wheels. 

(c) Flanges. 
Grinding machines shall be equipped with flanges m 
accordance with paragraph (D) (3) of this rule. 

(d) Work rests. 

(i) On off-hand grinding machines (see appendix to 
this rule) work rests shall be used to support the 
work. They shall be of rigid construction and de 
signed to be adjustable to compensate for wheel 
wear. Work rests shall be kept adjusted to a max 
imum opening of one-eighth inch to prevent the 
work from being jammed between the wheel and 
the rest. The employer shall instruct the employee 
to securely clamp the work rest after each adjust 
ment. The employer shall also instruct the em 
ployee not to adjust the work rest with the wheel 
in motion. 

(ii) The work rest shall be used to support the work 
wherever practicable. 

(iii) Wherever the nature of the work requires contact 
with the wheel below the horizontal plane of the 
spindle, work rests need not be used. 

(e) Excluded machinery. 
Natural sandstone wheels and metal, wooden, cloth, or 
paper discs, having a layer of abrasive on the surface 
are not covered by paragraph (D) of this rule. 

(2) Guarding of abrasive wheel machinery. 

(a) Cup wheels. 
Cup wheels types 6 and 11 (see appendix to this rule) 
shall be protected by: 

(i) Safety guards as specified in paragraph (D) (2) (a) 
(i) of this rule, applies to paragraphs (D) (2) (a) to 
(D) (2) (j) of this rule; 

(ii) Band type guards as specified in paragraph (D) (2) 
(k) of this rule; and 

(iii) Special "revolving cup guards" which mount be 
hind the wheel and turn with it. They shall be 
made of steel or other material with strength 
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enough to withstand the shock of the bursting 
wheel and shall enclose the wheel sides upward 
from the back for one-third of the wheel thickness. 
The mounting features shall conform with all re 
quirements of paragraph (D) of this rule. It is nec 
essary to maintain clearance between the wheel 
side and the guard. This clearance shall not exceed 
one-sixteenth inch. 

(b) Guard exposure angles. 
The maximum exposure angles specified in paragraphs 
(D) (2) (a) to (D) (2) (h) of this rule shall not be exceeded. 
Visors or other necessary equipment shall not be in 
cluded as a part of the guard when measuring the guard 
opening, unless such equipment has strength equal to 
that of the guard. 

(c) Bench and floor stands. 

(i) The angular exposure of the grinding wheel pe 
riphery and sides for safety guards used on ma 
chines known as bench and floor stands shall not 
exceed ninety degrees or one-fourth of the periph 
ery. This exposure shall begin at a point not more 
than sixty-five degrees above the horizontal plane 
of the wheel spindle (see figures 12-1 and 12-2 to 
this rule, and paragraph (D) (2) (i) of this rule). 

I 

Figure 12-1 Figure 12-2 

(ii) Where the nature of the work requires contact with 
the wheel below the horizontal plane of the spindle, 
the exposure shall not exceed one hundred twenty 
five degrees (see figures 12-3 and 12-4 to this rule). 
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Figure 12-3 Figure 12-4 

(d) Cylindrical grinders. 
The maximum angular exposure of the grinding wheel 
periphery and sides for safety guards used on cylindrical 
grinding machines shall not exceed one hundred eighty 
degrees. This exposure shall begin at a point not more 
than sixty-five degrees above the horizontal plane of the 
wheel spindle (see figures 12-5 and 12-6 to this rule, and 
paragraph (D) (2) (i) of this rule. 

/ 

Figure 12-5 Figure 12-6 

(e) Surface grinders and cutting-off machines. 
The maximum angular exposure of the grinding wheel 
periphery and sides for safety guards used on cutting 
off machines and on surface grinding machines which 
employ the wheel periphery shall not exceed one 
hundred fifty degrees. This exposure shall begin at a 
point not less than fifteen degrees below the horizontal 
plane of the wheel spindle (see figures 12- 7 and 12-8 to 
this rule). 
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Figure 12-7 Figure 12-8 

(f) Swing frame grinders. 
The maximum angular exposure of the grinding wheel 
periphery and sides for safety guards used on machines 
known as swing frame grinding machines shall not ex 
ceed one hundred eighty degrees, and the top half of the 
wheel shall be enclosed at all times (see figures 12-9 
and 12-10 to this rule). 

I 

Figure 12-9 Figure 12-10 

(g) Automatic snagging machines. 
The maximum angular exposure of the grinding wheel 
periphery and sides for safety guards used on grinders 
known as automatic snagging machines shall not exceed 
one hundred eighty degrees and the top half of the wheel 
shall be enclosed at all times (see figures 12-9 and 12- 
10 to this rule). 

(h) Top grinding. 
Where the work is applied to the wheel above the hor 
izontal centerline, the exposure of the grinding wheel 
periphery shall not exceed sixty degrees (see figures 12- 
11 and 12-12 to this rule). 
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Figure 12-11 Figure 12-12 

(i) Exposure adjustment. 
Safety guards of the type described in paragraphs (D) 
(2) (c) and (D) (2) (d) of this rule, where the operator 
stands in front of the opening, shall be constructed so 
that the peripheral protecting member can be adjusted 
to the constantly decreasing diameter of the wheel. The 
maximum angular exposure above the horizontal plane 
of the wheel spindle as specified in paragraphs (D) (2) 
(c) and (D) (2) (d) of this rule shall never be exceeded, 
and the distance between the wheel periphery member 
at the top shall never exceed one-fourth inch (see figures 
12-13, 12-14, 12-15, 12-16, 12-17 and 12-18 to this rule). 

/ 
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Figure 12-13 

Figure 12-15 

CORRECT 

CORRECT 

INCORRECT 

Figure 12-1' 

I 
Figure 12-16 

Figure 12-17 Figure 12-18 

(j) Material requirements and minimum dimensions. 

(i) See figures 12-31 and 12-32 and table 12-J to this 
rule for minimum basic thickness of peripheral and 
side members for various types of safety guards and 
classes of service. 

(ii) If operating speed does not exceed eight thousand 
surface feet per minute, cast iron safety guards, 
malleable iron guards or other guards as described 
in paragraph (D) (2) (j) (iii) of this rule shall be 
used. 

(iii) Cast iron, or structural steel safety guards as spec 
ified in figures 12-31 and 12-32 and table 12-J to 
this rule shall be used where operating speeds of 
wheels are faster than eight thousand surface feet 
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per minute up to a maximum of sixteen thousand 
surface feet per minute. 

(iv) For cutting-off wheels sixteen inches diameter and 
smaller and where speed does not exceed sixteen 
thousand surface feet per minute, cast iron or 
malleable iron safety guards as specified in figures 
12-31 and 12-32 to this rule, and in table 12-J to 
this rule shall be used. 

(v) For cutting-off wheels larger than sixteen inches 
diameter and where speed does not exceed fourteen 
thousand two hundred surface feet per minute, 
safety guards as specified in figures 12-22 and 12- 
23 to this rule and in table 12-A to this rule shall 
be used. 

(vi) For thread grinding wheels not exceeding one inch 
in thickness cast iron or malleable iron safety 
guards as specified in figures 12-31 and 12-32 to 
this rule, and in table 12-J to this rule shall be 
used. 

(k) Band type guards - specifications. 
Band type guards shall conform to the following speci 
fications: 

(i) The bands shall be of steel plate or other material 
of equal or greater strength. They shall be contin 
uous, the ends being either riveted, bolted, or 
welded together in such a manner as to leave the 
inside free from projections. 

(ii) The inside diameter of the band shall not be more 
than one inch larger than the outside diameter of 
the wheel, and shall be mounted as nearly concen 
tric with the wheel as practicable. 

(iii) The band shall be of sufficient width and its posi 
tion kept so adjusted that at no time will the wheel 
protrude beyond the edge of the band a distance 
greater than that indicated in figure 12-24 and ta 
ble 12-B to this rule or the wall thickness (W), 
whichever is smaller. 
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(3) Flanges. 

(a) General requirements. 

(i) All abrasive wheels shall be mounted between 
flanges which shall not be less than one-third the 
diameter of the wheel. 

(ii) Exceptions. 

(a) Mounted wheels; 

(b) Portable wheels with threaded inserts or proj 
ecting studs; 

(c) Abrasive discs (inserted nut, inserted washer 
and projecting stud type); 

(d) Plate mounted wheels; 

(e) Cylinders, cup, or segmental wheels that are 
mounted in chucks; 

({) Types 27 and 28 wheels; 

(g) Internal wheels, less than two inches in di 
ameter; 

(h) Modified types 6 and 11 wheels (terrazzo); 

(i) Cutting-off wheels, types 1 and 27 A (see par 
agraphs (D)(3)(a)(ii)(i)(i) and (D)(3)(a)(ii)(i)(ii) 
of this rule); 

(i) Type 1 cutting-off wheels are to be 
mounted between properly relieved 
flanges which have matching bearing 
surfaces. Such flanges shall be at least 
one-fourth the wheel diameter; 

(ii) Type 27 A cutting-off wheels are designed 
to be mounted by means of flat, not re 
lieved, flanges having matching bearing 
surfaces and which may be less than one 
third but shall not be less than one-fourth 
the wheel diameter (see figure 12-19 to 
this rule for one such type of mounting); 

(iii) There are three general types of flanges: 

I 
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straight relieved flanges (see figure 12- 
27 to this rule); straight unrelieved 
flanges (see figure 12-25 to this rule); and 
adaptor flanges (see figures 12-28 and 12- 
29 to this rule); 

(iv) Regardless of flange type used, the wheel 
shall be used in accordance with para 
graph (D)(3)(f) of this rule. 

Figure 12-19 

MOUNTING BOLTS 

(b) Design and material. 

(i) Flanges shall be of such design as to satisfactorily 
transmit the driving torque from the spindle to the 
grinding wheel. 

(ii) Flanges shall be made of steel, cast iron, or other 
material of equal or greater strength and rigidity. 

(iii) Flanges shall be designed with respect to rigidity 
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so that when tightened, the radial width of bearing 
surface of contact on wheel is maintained (see table 
12-F and figure 12-27 to this rule). 

(c) Finish and balance. 
Flanges shall be dimensionally accurate and in good 
balance. There shall be no rough surfaces or sharp 
edges. 

(d) Uniformity of diameter. 

(i) Both flanges, of any type, between which a wheel 
is mounted, shall be of the same diameter and have 
equal bearing surface. Exceptions are set forth in 
the remaining requirements of this rule. 

(ii) Type 27 and type 28 wheels, because of their shape 
and usage, require specially designed adaptors. 
The back flange shall extend beyond the central 
hub or raised portion and contact the wheel to 
counteract the side pressure on the wheel in use. 
The adaptor nut which is less than the minimum 
one-third diameter of wheel fits in the depressed 
side of wheel to prevent interference in side grind 
ing and serves to drive the wheel by its clamping 
force against the depressed portion of the . back 
flange. The variance in flange diameters, the adap 
tor nut being less than one-third wheel diameter, 
and the use of side pressure in wheel operation lim 
its the use to reinforced organic bonded wheels. 
Mounts which are affixed to the wheel by the man 
ufacturer shall not be reused. Type 27 and type 28 
wheels shall be used only with a safety guard lo 
cated between wheel and operator during use (see 
figure 12-19A to this rule). 

I 
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TYPES 27 AND 28 DEPRESSED 
CENTER WHEELS 

Figure 12-19A 

(iii) Modified types 6 and 11 wheels (terrazzo) with ta 
pered K dimension. 

(e) Recess and undercut. 
(i) Straight relieved flanges made according to table 

12-F to this rule and figure 12-27 to this rule shall 
be recessed at least one-sixteenth inch on the side 
next to the wheel for a distance as specified in table 
12-F to this rule. 

(ii) Straight flanges of the adaptor or sleeve type (see 
table 12-G to this rule and figures 12-28 and 12-29 
to this rule) shall be undercut so that there will be 
no bearing on the sides of the wheel within one 
eighth inch of the arbor hole. 

(f) Blotters. 

(i) Blotters (compressible washers) shall always be 
used between flanges and abrasive wheel surfaces 
to ensure uniform distribution of flange pressure 
(see paragraph (0)(4) of this rule). 

(ii) Exceptions. 

(a) Mounted wheels; 

(b) Abrasive discs (inserted washer and projecting 
stud type); 
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(c) Plate mounted wheels; 

'(d) Cylinders, cups, or segmental wheels that are 
mounted in chucks; 

(e) Types 27 and 28 wheels; 

({J Type 1 and type 27 A cutting-off wheels; 

(g) Internal wheels less than two inches in di 
ameter; 

(h) Diamond and cubic boron nitride wheels; and 

(i) Modified types 6 and 11 wheel (terrazzo) 
blotters applied flat side of wheel only. 

(g) Multiple wheel mounting. 
The driving flange shall be securely fastened to the spin 
dle and the bearing surface shall run true. When more 
than one wheel is mounted between a single set of 
flanges, wheels may be cemented together or separated 
by specially designed spacers. Spacers shall be equal in 
diameter to the mounting flanges and have equal bear 
ing surfaces. 

(h) Dimensions. 

(i) Tables 12-D and 12-F to this rule and figures 12- 
25 and 12-27 to this rule show minimum dimen 
sions for straight relieved and unrelieved flanges 
for use with wheels with small holes that fit di 
rectly on the machine spindle. Dimensions of such 
flanges shall never be less than indicated and 
should be greater where practicable. 

(ii) Tables 12-F and 12-G to this rule and figures 12- 
26 and 12-29 to this rule show minimum dimen 
sions for straight adaptor flanges for use with 
wheels having holes larger than the spindle. Di 
mensions of such adaptor flanges shall never be 
less than indicated and should be greater where 
practicable. 

(iii) Table 12-H to this rule and figure 12-30 to this rule 
show minimum dimensions for straight flanges 
that are an integral part of wheel sleeves which 
are frequently used on precision grinding ma 
chines. Dimensions of such flanges shall never be 
less than indicated and should be greater where 
practicable. 

E 
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4121:l-5-12(D)(3)(i) 

(i) Repairs and maintenance. 
All flanges shall be maintained in good condition. When 
bearing surfaces become worn, warped, sprung, or daJJ1- 
aged they shall be trued, refaced, or replaced. When re 
facing or truing, care shall be exercised to make sure 
that proper relief and rigidity is maintained as specified 
in paragraphs (D)(3)(b) and (D)(3)(e) of this rule, and 
they shall be replaced when they do not conform to these 
requirements and table 12-D to this rule, figure 12-25 
to this rule, table 12-E to this rule, figure 12-26 to this 
rule, table 12-F to this rule, figure 12-27 to this rule, 
and table 12-H to this rule, figure 12-30 to this r n le . 
Failure to observe these requirements might cause eJC 
cessive flange pressure around the hole of the wheel. 
This is especially true of wheel-sleeve or adaptor 
flanges. 

(4) Mounting. 

(a) Inspection. 
Immediately before mounting, all wheels shall be 
closely inspected and sounded by the employer or a des 
ignated employee (ring test) to make sure they have not 
been damaged in transit, storage, or otherwise. The 
spindle speed of the machine shall be checked before 
mounting of the wheel to be certain that it does not 
exceed the maximum operating speed marked on the 
wheel. Wheels shall be tapped gently with a light non 
metallic implement, such as the handle of a screwdriver 
for light wheels, or a wooden mallet for heavier whe els . 
Ifthey sound cracked (dead), they shall not be used. This 
is known as the "ring test." 

(i) Wheels must be dry and free from sawdust when 
applying the ring test, otherwise the sound will be 
deadened. It should also be noted that organic 
bonded wheels do not emit the same clear metallic 
ring as do vitrified and silicate wheels. 

(ii) "Tap" wheels about forty-five degrees each side of 
the vertical centerline and about one or two inches 
from the periphery as indicated by the spots in fig 
ure 12-20 and figure 12-21 to this rule. Then rotate 
the wheel forty-five degrees and repeat the test. A 
sound and undamaged wheel will give a clear me 
tallic tone. If cracked, there will be a dead sound 
and not a clear ring. 
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4121:1-5-12(D)( 4)(e)(ii) 

U,.11.,~-' .______. ·- ~..,. -1•r•- a..e- 

I 
Figure 12-20 Figure 12-21 

(b) Arbor size. 
Grinding wheels shall fit freely on the spindle and re 
main free under all grinding conditions. A controlled 
clearance between the wheel hole and the machine spin 
dle (or wheel sleeves or adaptors) is essential to avoid 
excessive pressure from mounting and spindle expan 
sion. To accomplish this, the machine spindle shall be 
made from a nominal (standard) size to plus .002 inch. 
A wheel which must be forced on a spindle shall not be 
used. 

(c) Surface condition. 
All contact surfaces or wheels, blotters and flanges shall 
be flat and free of foreign matter. 

(d) Bushing. 
When a bushing is used in the wheel hole it shall not 
exceed the width of the wheel and shall not contact the 
flanges. 

(e) Blotters. 
A blotter shall be used between the flange and the ab 
rasive wheel. The blotter shall cover the entire contact 
area of the flange. Blotters need not be used with the 
following types of wheels: 

(i) Mounted wheels; 

(ii) Abrasive discs (inserted nut, inserted washer, and 
projecting stud type); 
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4121:l-5-12(D)( 4)(e)(iii) 

(iii) Plate mounted wheels; 

(iv) Cylinders, cups, or segmented wheels that are 
mounted in chucks; 

(v) Types 27 and 28 wheels; 

(vi) Type 1 and type 27 A cutting-off wheels; 

(vii) Internal wheels less than two inches in diameter; 
and 

(viii)Diamond and cubic boron nitride wheels. 

., IJ 

Figure 12-22 Figure 12-22 

Table 12-A 
MINIMUM BASIC THICKNESSES FOR PERIPHERAL 

AND SIDE MEMBERS 
FOR SAFETY GUARDS USED WITH CUTTING-OFF WHEELS 

Cutting-Off Wheel Diameters 
Material Used Maximum Speed 6 to 11 Over 11 Over 20 Over 30 Over-le' 
in Construction Thickness of Not to inches to 20 in. to 30 in. to 48 in. to 12 irt 

of Guard Cutting-Off Wheel Exceed A B A B A B A B A & 

Structural Steel '12 inch 14,200 inches 
(Min. Tensile or less SFPM 1/16 1/16 3/32 3/32 'Is 1/8 3/t6 3/15 11, " 

Strength '12 inch 16,000 inches 60,000 PSI) or less SFPM 3/32 l/4 11, 11, 3/16 11, l/4 3/16 5'1€- ., 

118 



I 

Figure 12-24 

Table 12-B 

EXPOSURE VERSUS WHEEL THICKNESS 

Overall Thickness 
of Wheel (T) 

Inches 

Maximum Exposure 
of Wheel (C) 

Inches 

½ 
1 
2 
3 
4 
5 and over . 

¼ 
½ 
¾ 

1 
1½ 
2 

119 



Table 12-C 

GUIDE FOR CONSTRUCTION OF BAND TYPE GUARDS 
Maximum Wheel Speed 7000 SFPM 

Maxinrum 
Minimum Distance 

Minimum Thickness Minimum between 
Material Diameter of of Band Diameter Centers of 

Specifications Wheel A of Rivets Rivets 

Inches Inches Inches Inches 
Under 8 1/16 :1116 3/, 

Hot Rolled Steel SAE 1008 
8 to 24 'le '/4 1 

Over 24 to 30 ¼ "Is l '/, 

Table 12-D 

MINIMUM DIMENSIONS FOR STRAIGHT UNRELIEVED 
FLANGES FOR WHEELS WITH THREADED INSERTS 

OR PROJECTING STUDS 

B* T 
A Minimum Outside Minimum Thickness 

Diameter of Wheel Diameter of Flange of Flange 
Inches Inches Inches 

1 5/s 113 
2 1 1/s 
3 I 3/16 
4 l3/s 3/16 
5 l¾ ¼ 
6 2 3/s 

* NOTE: Must be large enough to extend beyond the bushing. Where prong 
anchor or cupback bushing are used, this footnote does not apply. 

Figure 12-25 

t-----------8 

Driving flange secured to spindle for use only on 
portable wheels with threaded inserts or projecting studs. 
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Figure 12-26 

Table 12-E I 
MINIMUM DIMENSIONS FOR STRAIGHT ADAPTOR FLANGE 

FOR ORGANIC BONDED WHEELS OVER 1 ¼ INCH THICK* 

E 
B D Minimum F* 

Minimum Minimum Thickness of (D-E) 
Wheel Flange Thickness of Flange at Edge Minimum 

Wheel Diameter Hole Diameter Diameter Flange at Bore of Undercut Thickness 

Inches Inches Inches Inches Inches Inches 
12 4 6 7/s ¾ ½ 
to 5 7 7/s ¾ ½ 
14 6 8 7/s ¾ ½ 

Larger than 4 6 7/s ¾ ½ 
14 5 7 7/s ¾ i;, 
to 6 8 7/s 1/s ½ 
18 7 9 7/s ¾ ½ 

8 10 7/s ¾ !/2 

Larger than 6 8 1 11, ½ 
18 7 9 1 ½ ½ 
to 8 10 1 ½ ½ 
24 10 12 1 11, i;, 

12 14 1 ½ ½ 

Larger than 24 to 30 12 15 1 ½ i;, 

Larger than 30 to 36 12 15 l¾ 7/s ½ 

"For wheels under 1 ¼ inch thick F dimension shall not exceed 40% of wheel thickness. 
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Table 12-F 

MINIMUM DIMENSIONS FOR STRAIGHT RELIEVED FLANGES 

B C D E 
Minimum Radial Width of Minimum Minimum 

A* Outside Bearing Surface Thickness Thickness of 
Diameter Diameter of of Flange Flange at Edge 
of Wheel Flanges Minimum Maximum at Bore of Recess 
Inches Inches Inches Inches Inches Inches 

1 3/a 1/16 'Is 1/16 1/16 

2 ¾ 'la 3/H:; 'Is ½2 
3 1 'la "116 3116 31J'l. 

4 l¾ 'la 3116 3116 'Is 
5 l¾ 3116 ¼ ¼ 'la 
6 2 ¼ ½ ¾ :Jfi6 

7 2½ ¼ ½ ¾ 3/ic. 

8 3 ¼ ½ ¾ :J/16 

10 3½ 5/)6 % "la 'I, 
12 4 51,6 5/s ½ 5/16 

14 4½ ¾ ¾ ½ 5/i6 
16 5112 ½ 1 ½ s116 

18 6 ½ 1 ¾ % 

20 7 % l¼ 5/s % 
22 7½ ¾ l¼ ¾ 7/16 
24 8 ¾ l¼ % 7Ji6 

26 8½ ¾ l¼ ¾ ½ 
28 10 7/s l½ ¾ 1/2 
30 10 % l½ ¾ 5/s 

36 12 1 2 7/s ¾ 

42 14 1 2 7/s ,,r, 
48 16 l¼ 2 l 'la 1 
60 20 l¼ 2 l¼ 11/s 
72 24 l½ 2½ Pia 1114 

*Flanges for wheels under 2 inches diameter may be unrelieved and shall be main 
tamed flat and true. 

B 

Figure 12-27 
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Central Nut Mountinc 
Driving flange secured. U> apindle. 

Figure 12-28 

..... 

Multiple Screw Mountinc 
Driving flange aecured Lo epindl«. 

Figure 12-29 

Table 12-G 

MINIMUM DIMENSIONS FOR STRAIGHT FLANGES- 
FOR MECHANICAL GRINDERS 

12,500 S.F.P.M. to 16,500 S.F.P.M.(1) 

"E" 
"D" Minimum 

"B" Minimum Thickness of 
Minimum Thickness of Flange at F*(D-E) 

Wbeel Wheel Hole Flange Flange at Edge of Minimum 
Diameter Diameter Diameter Bore Undercut Thickness 

20 6 8 1 ½ ½ 
20 8 10 1½ ¾ ¾ 
24 12 15 2 1 1 
30 12 15 2 1 1 
36 12 15 2 1 1 

1 Flanges shall be of steel, quality SAE 1040 or equivalent, annealed plate, heat treated 
to Re 25-30. 
'For wheels under 1 ¼ inch thick F dimension shall not exceed 40% of wheel thickness. 
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Table 12-H 

MINIMUM DIMENSIONS FOR STRAIGHT FLANGES USED A.S 
WHEEL SLEEVES FOR PRECISION GRINDING ONLY 

B D E 
Minimum Minimum Mininn.u11 
Outside Thickness Thick:ness oi 

Wheel Diameter of of Flange Flange at Ed,, 
Wheel Diameter Hole Diameter Flange at Bore of Un der-cui 

Inches Inches Inches Inches Inches 
12 to 14 5 7 ½ 7 /16 

5 7 01a 7/16 

6 8 5/e 7/i6 
Larger than 14 to 20 8 10 5/s 7/16 

10 11'/z 01s 7/16 

12 13½ o1s 7/rn 

8 10 ¾ ½ 
10 11½ ¾ ½ 

Larger than 20 to 30 12 13'/2 ¾ ½ 
16 17½ ¾ 1/:.i 

- 

12 13½ ¾ ½ 
Larger than 30 to 42 16 17½ ¾ '/, 

18 191/2 ¾ ½ 
20 211/2 3/1 ½ 

16 20 1 ¾ 
Larger than 42 to 60 20 24 1 ¾ 

24 29 l 'ls 7/s 

Note: These flanges may be clamped together by means of a central nut, or by a sen,"' 
of bolts or some other equivalent means of fastening. 

Drivinp fi,an{le aecured to s pindle, 

Figure 12-30 
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X 

Figure 12-31 

I , 
,,,.-::/./. 

X I 
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Figure 12-32 
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4121:1-5-12(F)(2) 

(E) Wire buffing wheels. 
Wire buffing wheels shall be guarded unless the nature of the 
work is such that the material being processed acts as a shield to 
the periphery of the wheel, such as internal buffing. 

(F) Polishing equipment. 
(1) When dry grinding, dry polishing, or buffing is being per 

formed, suitable hoods, or enclosures, connected to exhaust 
systems shall be used. 

(2) Such exhaust systems shall be operated continuously when 
ever such operations are being done and shall be capable of 
preventing contaminants from entering the breathing zone. I 
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APPENDIX TO RULE 4121:1-5-12 

5.12.1-TYPE 1 STRAIGHT WHEELS 

Definition: Type 1 straight wheels have diameter, thickness and 
hole size dimensions and should be used only on the 
periphery. Type 1 wheels shall be mounted between 
flanges. 

Limitation: Hole dimension (H) should not be greater than two 
thirds of wheel diameter dimension (D) for precision, 
cylindrical, centerless or surface grinding applications. 
Maximum hole size for all other applications should not 
exceed one-half wheel diameter. Inorganic wheels used 
in snagging operations should have a maximum hole 
size of not more than one-quarter of the wheel diameter. 

ILLUSTRATION 

Type 1 - Straight Wheel 
Peripheral grinding wheel having a diameter, thickness and hole. 

i----------0-------~ 

\ :i1!1tJ:t#\;)#( 
GRINDING FACE H 

5.12.2-TYPE 2 CYLINDER WHEELS 

Definition: Type 2 cylinder wheels have diameter, wheel thickness 
and rim thickness dimensions. Grinding is performed 
on the rim face only, dimension W. Cylinder wheels may 
be plain, plate mounted, inserted nut or of the projecting 
stud type. 

Limitation: Rim height, T dimension, is generally equal to or 
greater than rim thickness, W dimension. 
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ILLUSTRATION 

Type 2 - Cylinder Wheel 
Side grinding wheel having a diameter, thickness and wall-wheel is 

mounted on the diameter. 

~-------0-------~ 

w 

5.12.3 - ABRASIVE DISC WHEELS 

Definition: Abrasive discs have diameter, thickness and hole size 
dimensions. They are used in a manner similar to Type 
2 cylinder wheels. 

Limitation: Wheel thickness, T dimension, must be less than rim 
thickness, W dimension. 

ILLUSTRATION 

Typical example of the various types of abrasive disc wheels. 

5.12.4-TYPE 4 TAPER SIDED WHEELS (Non-standard Shape) 

Definition: Type 4 taper sided wheels have diameter, wheel thick 
ness, grinding face thickness and hole size dimensions. 
Type 4 wheels have the same limitations on hole size 
and usage as Type 1 wheels. 
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Limitation: Grinding face, thickness dimension U, must be equal to 
or greater than one-halfT dimension. J dimension shall 
be large enough to accommodate suitable flanges. If ta 
pered safety flanges are usd, J dimension and degree of 
taper required shall be determined by the wheel man 
ufacturer. 

ILLUSTRATION 

Type 4-Taper Sided Wheel 
Peripheral grinding wheel having a diameter, wheel thickness, grind 

ing face thickness and hole size dimensions. 

5.12.5-TYPE 5 RECESSED ONE SIDE WHEELS 

Definition: Type 5 recessed one side wheels have diameter, thick 
ness and hole size dimensions and in addition also have 
a recess diameter and depth dimension. Type 5 wheels 
are subject to the same limitations of use and mounting 
as Type 1 wheels. 

Limitation: Type 5 wheels are subject to the same limitation of hole 
size as Type 1 wheels definition 5.12.1. In addition, re 
cess depth, F dimension, should not exceed 50% of wheel 
thickness, T dimension, and diameter of recess, P di 
mension, shall be large enough to accommodate a suit 
able flange. 

ILLUSTRATION 

Type 5 - Wheel, recessed one side 
Peripheral grinding wheel having one side straight or fiat and the op 
posite side recessed. Recessed wheels allow a wider faced grinding 
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wheel to be used when the available mounting thickness (E) is less than 
the required overall thickness (T). The recess allows grinding clearance 

for the nut and flange. 

1-----------0----------' 
----P------i 

GRINDING FACE 1----H 
T 

5.12.6-TYPE 6 STRAIGHT CUP WHEELS 

Definition: Type 6 cup wheels have diameter, thickness, hole size, 
rim thickness and back thickness dimensions. Grinding 
is always performed on rim face, W dimension. 

Limitation: Minimum back thickness, E dimension, should not be 
less than ¼ T dimension. In addition, when unthreaded 
hole wheels are specified, the inside flat, K dimension, 
must be large enough to accommodate a suitable flange. 

ILLUSTRATION 

Type 6 - Straight Cup Wheel 
Side grinding wheel having a diameter, thickness and hole with one 
side straight or fiat and the opposite side recessed. This type, however, 
differs from Type 5 in that the grinding is performed on the wall of the 
abrasive created by the difference between the diameter of the recess 
and the outside diameter of the wheel. Therefore, the wall dimension 
"W" takes precedence over the diameter of the recess as an essential 

intermediate dimension to describe this shape type. 

GRINDING FACE 

--•------- D 
i---------K __ ,..;--W 

H 
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5.12.7 - TYPE 7 DOUBLE RECESSED WHEELS 

Definition: Type 7 double recessed wheels have diameter, thickness 
and hole size dimensions and in addition also have re 
cess diameters and depth dimensions. Type 7 wheels are 
subject to the same limitations of use and mounting as 
Type 5 wheels, definition 5.12.2. 

Limitation: Type 7 wheels are subject to the same limitation of hole 
size as Type 1 wheels, section 5.12.1. In addition, the 
combined depths of the recess, F and G dimensions, 
should not exceed 50% of wheel thickness, T dimension. 

ILLUSTRATION 

Type 7-Wheel, recessed two sides 
Peripheral grinding wheels having both sides recessed to allow grind - 
ing clearance for both flanges or recessed so that unusually wide faced 
wheels may be mounted when the available mounting thickness (E) is 

less than the overall thickness (T). 

1-------- --o __, 
P----=l 

, 1F1 

IH' GRINDING FACE I--- 
--- p ------< 

5.12.8 - TYPE 11 FLARING CUP WHEELS 

Definition: Type 11 Flaring cup wheels have double diameter di 
mensions D and J, and in addition have thickness, hole 
size, rim and back thickness dimensions. Grinding is 
always performed on rim face, W dimension. Type 11 
wheels are subject to all limitations of use and mounting 
listed for Type 6 straight sided cup wheels, definition 
5.12.6. 

Limitation: Minimum back thickness, E dimension, should not be 
less than ¼ T dimension. In addition when unthreaded 
hole wheels are specified the inside flat, K dimension, 
shall be large enough to accommodate a suitable flange. 
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ILLUSTRATION 

Type 11 - Flaring Cup Wheel 
Side grinding wheel having a wall flared or tapered outward from the 
back. Wall thickness at the back is normally greater than at the grind 

ing face (W). 

K-----' T II 
H 

------------ J ---------' 

5.12.9----TYPE 12 DISH WHEELS 

Definition: Type 12 dish wheels have diameter, thickness, rim 
thickness and back thickness dimensions. In addition 
Type 12 wheels always have a face thickness, U dimen 
sion. Grinding may be performed on both A and U di 
mensions. 

Limitation: Minimum back thickness, E dimension, should be equal 
to or greater than ½ wheel thickness, T dimension. If 
unthreaded hole wheels are specified K dimension shall 
be large enough to accommodate a suitable flange. 

ILLUSTRATION 

Type 12 - Dish Wheel 
Side grinding wheel known as a dish, differing from a Type 11 in that 
Type 12 always has a "U" dimension. The "W" dimension of a Type 11 
becomes the "A" dimension of a Type 12. The grinding may be per- 

formed on the "U" face. 

r---------0 
----K 
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5.12.10 - TYPE 13 SAUCER WHEELS 

Definition: 

Limitation: 

Type 13 saucer wheels have diameter, thickness, tr 
size and back thickness dimensions. Grinding shall ~e 
performed on wheel periphery, U dimension, only. e 

Where unthreaded hole wheels are specified, J anq __ 
dimensions shall be large enough to accommodate 1:;\.l .k.: 
able flanges. In addition, wheel thickness shall be Qt 
form throughout, U dimension should always equcll -:tt 
dimension. 

ILLUSTRATION 

Type 13 - Saucer Wheel 
Peripheral grinding wheel known as a saucer, differing from a 1':y 
12 in that the cross-section is equal throughout (U = E). J:Je 
The face is always half-round with R = !l 

2 

5.12.11--'- TYPES 16, 17, 18, 18R & 19 CONE & PLUG WHEEls 

Definition: Type 16 cones have a curved side with a nose raditts 
Type 17 cones have straight sides with or without a nos - 
radius. Types 18 and 18R plug wheels are cylindrical in 
shape with either a square or curved grinding end. Type 
19 cone wheels are a combination of cone and plug type 
shapes and are usually specified where base dimension 
Din a Type 17 cone would not provide an adequate cross 
section of abrasive. All types of cone and plug wheels 
are manufactured with blind hole threaded bushings 
and may be used on all surfaces except the flat mounting 
surface D. 

Limitation: Cone and plug type wheels are mounted by being 
screwed onto a threaded machine spindle so that surface 
D seats firmly against an unrelieved, flat back-up 
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flange. It is recommended that the maximum size or 
mass of the above cones and plugs be not greater than 
that of a 3" diameter by 5" long Type 18 plug wheel. 

ILLUSTRATION 

Various types of cone and plug wheels. 

Type 16 - Cone, curved side 
Curved sided cone with a radius nose sometimes 

referred to as "Bullet shape". I 

Type 17 - Cone, straight side, square tip 
Cone with a straight side, square tip. When the cross-section of the 
abrasive at the bottom of the blind hole threaded bushing is inadequate, 

use Type 19. 

Type 18 - Plug, square end. Type 18R - Plug, round end. 
Plug - cylindrical in shape with a Plug-cylindrical in shape with a 

square end. radius nose. 

V R = 2 

--T 
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5.12.11 - continued 
ILLUSTRATION - cont'd 

Type 19 - Plugs, conical end, square tip. 
Combination cone and plug with a square tip similar to Type 17 and 
the cylindrical portion similar to Type 18. The cylindrical portion "S" 

is normally equal to or greater than the depth of the blind hole 
threaded bushing "B". 

5.12.12 - TYPES 20, 21, 22, 23, 24, 25, 26 
RELIEVED AND/OR RECESSED WHEELS 

Definition: Types 20 through 26 relieved and/or recessed wheels 
have diameter, thickness, hole size, recess diameter and 
depth dimensions and in addition may be concaved on 
one or both sides. Types 20 through 26 wheels are sub 
ject to the same limitations of use and mounting as Type 
5 wheels, definition 5.12.5. 

Limitation: Concaved relief depths shall be considered as recesses 
and added to straight recess depth or depths for deter 
mination of total wheel recess depth. Total recess depths 
should not exceed 50% of wheel thickness, T dimension. 

ILLUSTRATION 

Various types of relieved and/or recessed wheels. 

Type 20 - Wheel, relieved one side. 
Peripheral grinding wheel having one side straight or flat and the other 

side relieved to a flat. 
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Type 21 - Wheel, relieved two sides. 
Peripheral grinding wheel having both sides relieved to a flat, 

Type 22 - Wheel relieved one side, recessed other side. 
Peripheral grinding wheel having one side recessed and the other side 

relieved to a [lat. 

Type 23 - Wheel, relieved and recessed same side. 
Peripheral grinding wheel having one side straight or flat and the other 

side relieved to a recess. 

Type 24 - Wheel, relieved and recessed one side, 
recessed other side. 

Peripheral grinding wheel having one side recessed and the other side 
relieved to a recess. 

Type 25 - Wheel, relieved and recessed one side, 
relieved other side. 

Peripheral grinding wheel having one side relieved to a flat and the 
other side relieved to a recess. 
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5.12.12 - continued 

ILLUSTRATION - cont'd 

Type 26 - Wheel, relieved and recessed both sides. 
Peripheral grinding wheel having both sides relieved to a recess. 

5.12.13 - TYPES 27 AND 28 DEPRESSED CENTER WHEELS 

Definition: Types 27 and 28, depressed center wheels, have diam 
eter, thickness and hole size dimensions. Both types are 
reinforced, organic bonded wheels having off-set hubs 
which permit side and peripheral grinding operations 
without interference with the mounting. Type 12 wheels 
are manufactured with flat grinding rims permitting 
notiching and cutting operations. Type 28 wheels have 
saucer shaped grinding rims. 

Limitation: Special supporting, back adaptor and inside flange nuts 
are required for the proper mounting of these types of 
wheels. 

ILLUSTRATION 

Types 27 and 28 - Wheels, depressed center. 
Peripheral grinding wheel having an offset center and used on right 
angle head portable grinders. Grinding may also be done on the side 

of the wheel. 

Type !!8 
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5.12.14-TYPE 27A DEPRESSED CENTER WHEELS 

Definition: Type 27 A depressed center, cutting-off wheels have di 
ameter, thickness and hole size dimensions. They are 
reinforced, organic bonded, off-set hub type wheels, usu 
ally 16" diameter and larger, specially designed for use 
on cutting-off machines where mounting nut or outer 
flange interference cannot be tolerated. 

Limitation: See illustration for mounting details. I 
ILLUSTRATION 

Type 27A wheel showing typical mounting details. 

MOUNTING BOLTS 
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5.12.15 - CUTIING-OFF WHEELS 

Definition: Cutting-off wheels have diameter, thickness and hole 
size dimensions and are subject to all limitations of 
mounting and use listed for Type 1 wheels, definition 
5.12.1. They may be steel centered, diamond abrasive or 
organic bonded abrasive of the plain or reinforced type. 

Limitation: Cutting-off wheels are recommended only for use on spe 
cially designed and fully guarded machines and are sub 
ject to the following maximum thickness and hole size 
limitations. 

Wheel Diameter 
6" and smaller 
Larger than 6" to 12" 
Larger than 12" to 23" 
Larger than 23" 

Maximum Thickness 
3/16" 
¼" 
3/s" 
½" 

Maximum hole size for cutting-off wheels should not be 
larger than ¼ wheel diameter. 

ILLUSTRATION 

A wet machine with horizontal movement for slabbing. 
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5.12.16- COPING WHEELS 

Definition: Coping wheels are peripheral cutting wheels, and have 
diameter, thickness and hole size dimensions. They may 
be metal or organic bonded, solid or steel centered, and 
are subject to the same limitations of use and mounting 
as Type 1 wheels, definition 5.12.1 

Limitation: Coping wheels are recommended for use only on spe 
cially designed and fully guarded machines. I 

ILLUSTRATION 

Slotting a block of marble to contour using a coping wheel. 

5.12.17 - TUCK POINTING WHEELS 

Definition: Tuck pointing wheels, usually Type 1, reinforced or 
ganic bonded wheels have diameter, thickness and hole 
size dimensions. They are subject to the same limita 
tions of use and mounting as Type 1 wheels definition 
5.12.1. 

Limitation: Wheels used for tuck pointing should be reinforced, or 
ganic bonded. 
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ILLUSTRATION 

Tuck pointing granite using a straight resinoid reinforced wheel. 

- . , ·.:-: . .,. 
. ) .. ~: 
...,.,,. . ;- 

5.12.18 - MOUNTED WHEELS 

Definition: Mounted wheels, usually 2" diameter or smaller, and of 
various shapes, may be either organic or inorganic 
bonded abrasive wheels. They are secured to plain or 
threaded steel mandrels. 

ILLUSTRATION 

Typical examples of grinding wheels known as mounted wheels. 

8 Sl- ... pa• 

W Sh•p,,,• 
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5.12.19 -THREADED HOLE CUP WHEELS 

Definition: 

Limitation: 

Threaded hole cup wheels Types 6 and 11 are designed 
for use on vertical, right angle head, or flexible shaft 
portable grinders. They have one central threaded bush 
ing, securely anchored in place. They are mounted by 
being screwed onto a threaded machine spindle so that 
the wheel back seats firmly against an unrelieved flat 
back flange. 

Threaded hole cup wheel mounting should not be used I 
with wheels larger than 6" diameter. Back flanges used 
in mounting threaded hole cup wheels shall be flat and 
unrelieved. 

ILLUSTRATION 

A cup wheel with an inserted bushing. Note the bushing and abrasive 
are in uniform contact with the back fl,ange. 

A cup wheel with a prong anchor bushing. Note the bushing and ab 
rasive are in uniform contact with the back fl,ange. 
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5.12.20 - MODIFIED TYPES 6 & 11 WHEELS (TERRAZZO) 

Definition: Some Type 6 and 11 cup wheels used in the terrazzo 
trade have tapered K dimensions to match a special ta 
pered flange furnished by the machine builder. 

Limitation: These wheels shall be mounted only with a special ta 
pered flange. 

ILLUSTRATION 

Typical examples of modified Types 6 and 11 wheels ( terrazzo) showing 
tapered K dimensions. 

TAPERED '"K'" DIMENSION 
TAPERED '"K"' DIMENSION 

TYPE 6 WHEEL CTERrtAZZO) 

,}/fj/_-· 
. :-. --:. '~. -. "f: 

~~=t:=:;:;::,:,;;:?.:-s-:?,::!t~tt 
TYPE II WHEEL C TERRAZZO) 

Effective date: January 1, 1986. 
Previous effective date: August 1, 1977. 
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4121:1-5-13(D)(l) 

RULE 4121:1-5-13. MOTOR VEHICLES, MOBILE MECHA 
NIZED EQUIPMENT, AND MARINE OP 
ERATIONS. 

( A) Reserved. 

<B) Reserved. 

(C) General requirements for motor vehicles and mobile mech 
anized equipment. 

(1) A safety tire rack, cage, or equivalent protection shall be 
provided and used when inflating, mounting, or dismounting 
tires installed on split rims or rims equipped with locking 
rings or similar devices. 

(2) Machinery, equipment, or parts thereof, being supported by 
slings, hoists, or jacks shall be substantially blocked or 
cribbed. Bulldozer blades, scraper blades, end-loader buckets, 
dump bodies, and similar equipment shall be either fully 
lowered or blocked when being repaired or not in use. 

(3) Equipment parked on inclines shall have the brakes set, and 
the blade, bucket, etc., fully lowered if the equipment is un 
attended (out of sight or more than twenty feet from the 
operator). 

(4) All cab glass shall be safety glass or equivalent with the 
vision unimpaired by its condition. 

(5) All equipment which can contact power lines shall also com 
ply with the requirements of paragraph (D) of rule 4121:1- 
5-23 of the Administrative Code. 

(6) At locations where gasoline is being transferred to the fuel 
tank of any machinery, a notice shall be posted by the em 
ployer stating specifically that the engine shall be shut down 
and that no smoking or open flames be permitted during the 
transfer. 

(7) All motor vehicles operating within the confines of the own 
er's property shall be equipped with an audible or visual 
warning device, in an operable condition, activated at the 
operator's station. 

(D) Overhead protection. 

Cl) All haulage vehicles loaded by means of cranes, power shov 
els, loaders, or similar equipment shall have a substantial 
cab shield or canopy to protect the operator from shifting or 
falling materials. 

II 

145 



4121:1-5-13(0)(2) 

(2) High lift rider trucks shall have a substantial overhead 
guard as protection against falling objects, constructed in a 
manner that does not interfere with visibility. Openings 
shall not exceed six inches in one of the two dimensions, 
width or length, and shall extend over the operator under all 
normal truck operations, including forward tilts. 

(a) Where materials being handled are of such dimensions 
that objects could fall through the above protection, then 
substantial guarding, such as expanded metal, woven 
wire, or similar materials, shall be used in addition to 
the above (see rule 4121:1-5-99 of the Administrative 
Code). 

(b) Exception: Where headroom conditions are such that 
overhead protection cannot be used because of clear 
ance, means of limiting the lift height shall be provided 
and the load shall not extend above the operator's head. 

(3) In stacking or tiering operations, where the load extends 
above the backrest and may endanger the operator, load 
backrest extensions shall be provided and used. 

(E) Motor vehicles used to transport employees. 

(1) Vehicles assigned to, or generally used for the transportation 
of employees shall be equipped with securely fastened seats 
and backrests. 

(2) Tools and material transported in the same compartment 
with employees shall be secured to prevent movement. 

(F) Powered industrial trucks. 

(1) General requirements. 

(a) All nameplates and markings shall be affixed in place 
and maintained in legible condition. 

(b) Modifications or additions which affect capacity shall 
conform with manufacturer's specifications. Capacity. 
operation, and maintenance instruction plates, tags, or 
decals shall be changed accordingly. 

(c) Where trucks are designed to permit the interchange of 
front-end attachments, each attachment shall b 
marked to identify it and show its approximate weight 
and capacity, together with instructions to consult truck 
nameplate for combination capacity at maximum ele 
vation with load laterally centered. 
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4121:1-5-13(F)(2)(c)(ii) 

(d) Trucks shall not be altered so that the relative positions 
of the various parts are different from what they were 
when originally received from the manufacturer, nor 
shall they be altered either by the addition of extra parts 
not provided by the manufacturer or by the elimination 
of any parts, except as provided in paragraph (F) (1) (e) 
of this rule. Additional counterweighting of fork trucks 
shall not be done unless authorized by the truck man 
ufacturer. 

(e) Trucks originally approved for the use of gasoline for 5 fuel may be converted to liquefied petroleum gas (LPG) 
fuel; provided the conversion meets the manufacturer's 
specifications. 

(f) Moving parts that represent a hazard to the operator in 
the normal operating position shall be guarded. 

(g) Employees shall not be required to operate any truck 
that is not equipped with an adequate, properly main 
tained braking system. 

(h) Only employees who have been trained and are author 
ized by their employer shall be required to operate a 
powered industrial truck. 

(2) Restricted locations for fire safety purposes. 

(a) The location or atmosphere shall be classified, as to 
whether it is hazardous or nonhazardous, prior to trucks 
being used therein. 

(b) Trucks shall not be used in atmospheres containing ex 
plosive or flammable concentrations of liquids, gases, or 
vapors, such as, but not limited to, acetylene, butadiene, 
or hydrogen. 

(c) Under the following described conditions trucks may be 
used only if designed and built specifically for use 
therein (see appendix to this rule for "Summary Table 
on use of Industrial Trucks in Various Locations"): 

(i) Atmospheres containing explosives or flammable 
concentrations of metal dust, such as aluminum, 
magnesium, and their alloys, or other metals of 
similarly hazardous concentrations; 

(ii) Atmospheres containing explosives or flammable 
concentrations of dust in grain processing opera- 
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4121: 1-5-13(F)(2)( c)(iii) 

tions, such as starch plants, malting plants, and 
other occupancies of similar nature; 

(iii) Atmospheres containing explosive or flammable 
concentrations of dust from coal, coke, carbon 
black, or similar materials; 

(iv) Locations hazardous due to the presence of easily 
ignitable fibers or flyings which may or may not 
be in suspension in the air; 

(v) Locations where deposits or accumulations of the 
aforementioned dusts may be ignited by arcs or 
sparks originating in the truck; 

(vi) Locations where easily ignitable fibers are stored 
or handled, including outside storages. 

(3) Lighting and ventilating for operating areas. 

(a) Where general lighting is less than two lumens per 
square foot, auxiliary directional lighting shall be pro 
vided on the truck. 

(b) Adequate ventilation shall be provided in enclosed areas 
as required in rule 4121:1-5-18 of the Administrative 
Code (see also the current edition of "Threshold Limit 
Values (TLVs) for Chemical Substances in the Work En 
vironment" adopted by the "American Conference of 
Governmental Industrial Hygienists (ACGIH)."). 

(4) Lifting of personnel. 
Lift trucks equipped with vertical only, or vertical and hor 
izontal travel controls using a lifting carriage or forks for 
lifting of personnel shall: 

(a) Have a platform with standard guardrails, intermediate 
rail, and toeboards, and a mast guard seventy-two 
inches in height, all securely fastened to the lifting car 
riage or forks; 

(b) Have controls whereby personnel on the platform can 
shut off power to the truck and the platform, provided 
that such controls shall not be required if there is a 
truck operator in attendance at the truck controls at all 
times when the platform is raised; and 

(c) Have overhead protection on the work platform where 
the employee is exposed to falling objects. 
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4121:1-5-13(H) 

(G) Highway-type trucks, trailers, and railroad cars. 

(1) Wheel chocks shall be provided and employees instructed to 
place them under the rear wheels to prevent highway-type 
trucks and trailers from rolling while they are being loaded 
or unloaded by powered industrial trucks. Equivalent pro 
tection may be provided instead of wheel chocks. 

(2) Wheel stops or other recognized protective devices shall be 
provided and used to prevent railroad cars from moving 
while they are being loaded or unloaded by powered indus 
trial trucks. 

(3) Warning signals, i.e., blue lights at night and blue flags in 
the daytime, shall be placed at any end of a car accessible 
by switch engines to warn against movement of railroad cars 
while dockboards or bridge plates are in position. 

CH) Marine operations and equipment. 
When employees are required to step or operate a vehicle to or 
from a wharf, float, barge, or towboat, a ramp with side boards 
or a walkway shall be provided substantial in construction and 
fastening. 

I 
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APPENDIX TO RULE 4121:1-13 
SUMMARY TABLE ON USE OF INDUSTRIAL TRUCKS 

IN VARIOUS LOCATIONS 

CLASSES UNCLASSITTED CLASS I LOCATIONS l 
Description Locations not possessing Locations in which flammable 

of atmospheres as described gases or vapors are, or may be, 
Classes in other columns present in the air in quantities 

sufficient to produce explosive 
or igriit ible mixtures. 

Groupe ln I 
ClauH NONE ,. B C D I 

Examples of Piers & Wharves Acety- Hydro- Ethyl Gasoline, 
locations or Inside and Outside lene gen ether. Naphtha, 
atmospheres General Storage Manu- Ethyl- Alcohol, 
in classes General Industrial or fac- ene, Acetone, 
and groups Commercial Properties tured Cy cl o- Butane, 

Gas pro- Propane, 
pane etc. 

I 2 

Divisions NONE Above condition Above condition 
(Nature of may exist con- may occur in 
liazardous tinuously, in- case of ac cid c n- 
Conditions) termittenlly, ta] rupture or 

or periodically breakdown of 
under normal containers or 
operating cone! i- systems. a b n o r- 
tions. frequent- rnal operation of 
ly because of eq uip mcnt. or 

I 
repair, maintcn- failure uf ven- 
ance or leakage. tilating equip- 
or where there ment. 
might also be 
simultaneous 
failure of e lec- 
trical equipment 

TRUCKS BY TYPES IN GROUPS Of CLASSES AND DIVISIONS -~ 
Groupe lo I ClauH NONE ,. B C D ,. B C D 

·- -- --- -1 Typos of 
Trucks 
Authorized 
Diesel I 
Type D D 

--- 
Type OS 4 --- - 

Type DY -------- --- -- 
Electric 
Type E E ··~-------- -- ------ -- -- --- ·--- 

=m• Type ES 
- 

Type EE 
2E I ~-. 

~ Type EX EX ------·--- --·---- 
Gasoline 

~ Type G G --- -- -- ____ ,__ ---- - - 
Type GS cs I -------- -- ~ ~- n LP-Gas 
Type LP LP ------ ·---·------·------·----- '--- -- -- I----•·- ,-~- 

LPsl! Type LPS 
... 
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SUMMARY TABLE ON USE OF INDUSTRIAL TRUCKS 
INV ARIOUS LOCATIONS - cont'd 

CLASS O LOCATIONS ----··-·- ---- --.;:::- __ ----:- .::::-~:::=-- -------------------- --· 

CI.ASS ill LOCATIONS 
·--------:-==.=·-=--- - =========i 
Locations where easily ignitible 
fibers or Flyin gs are present but 
not likely to be in suspension 
in quantities sufficient to 
produce ignitible mixtures. 

---------~------~------#-----~---------------! 

Locations which are hazardous 
bee a use of the presence of 
combustible dust. 

E 

Metal dust 
(including 
aluminum. 
rn ag n e s i urn 

and 
similar) 

f G NONE 

Carbon 
black. 

Coal dust. 
Coke dust 

Flour. 
Starch 
or 

Grain 
dust 

Rayon, cotton, sisal, istle, 
jute, hemp, tow, cocoa fiber, 
oakum, baled waste kapok. 
Spanish moss. excelsior, and 
similar materials. 

I 1 tt 2 +1----•---------2-------I 
Explosive mixture 
rnay be present 
under nonnal o pe r 
~ling conditions, 
or where failure of 
cq ui p m e n t may cause 
the condition to 
c x is t simultaneous 
ly with arcing or 
'sparking of electri- 
cal equipment, or 
·):hen· dusts of an 
1.:lectricaUy conduc 
ting nature may be 

, p rvsc-n t 

Explosive mixture 
not nonnally pre 
sent, but where 
deposits of dust 
may cause heat 
rise in electri- 
cal equipment, or 
where such depos 
its may be igni 
ted by arcs or 
sparks from elec 
trical equipment. 

Locations in 
which easily ig 
nitible fibers 
or materials 
producing com 
bustible flyings 
are handled, 
manufactured or 
used. 

Locations in 
which easily 
ignitible 
fibers are 
stored or 
handled (ex 
cept in the 
process of 
manufacture. 

~------------"----------..JL ----------'"----------- 
1f--··· TRUCKS BY TYPES IN GROUPS Of CLASSES AND DIVISION_S_(c_o_n_t'd_) _ 

l-- ~- -~- ~-~-- 
\ 
!i 

if- - --- --- ----' -· ,,---··-· -· ··-- -------· 
1-- ·---- . -·--· --·-·-· 
!I 

!F . -- ~~- -~ .-_- _-.:_+-1-------~~-·-:·-i- E_E __ ___ju_. -------------:-~-:-,=-----=--=--1- 

[il EX~ EX~• EX . ~--_.-_· ➔------+ -----~~========E=X===-------ll- __ --_- __ -:_-:_E-=X-=-=-=·~----i 
·"------1----· t------ ---f---------ll----------- 

1 GS GS f-----+-·--+-----11----+---- t----n-----------f+---------·- 

E f G NONE NONE 

------+---+-DS 
DY DY 
~--------- - - 

··--------~ 
DS 

---- -·-----------~ 
DY 

l,----+-- ----f----J!.---l---- - f-----· 

II LPS 
~--~-- -~- ---- L____ 1.. --- --~·- L.......__._ • ------·- 

LPS 

I 
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DESIGNATIONS OF POWERED INDUSTRIAL TRUCKS OR TRAC 
TORS: 

D units similar to the G units except that they are diesel engine pow 
ered instead of gasoline engine powered. 

DS diesel powered units that are provided with additional safeguards 
to the exhaust, fuel and electrical systems. They may be used in 
some locations where a D unit may not be considered suitable. 

DY diesel powered units that have all the safeguards of the DS units 
and in addition do not have any electrical equipment including the 
ingnition and are equipped with temperature limitation features. 

E electrically powered units that have minimum acceptable safe 
guards against inherent fire hazards. 

ES electrically powered units that, in addition to all of the requirements 
for the E units, are provided with additional safeguards to the elec 
trical system to prevent emission of hazardous sparks and to limit 
surface temperatures. They may be used in some locations where 
the use of an E unit may not be considered suitable. 

EE electrically powered units that have, in addition to all of the re 
quirements for the E and ES units, the electric motors and all other 
electrical equipment completely enclosed. In certain locations the 
EE unit may be used where the use of an E and ES unit may not 
be considered suitable. 

EX electrically powered units that differ from the E, ES, or EE units in 
that the electrical fittings and equipment are so designed, con 
structed and assembled that the units may be used in certain at 
mospheres containing flammable vapors or dusts. 

G gasoline powered units having minimum acceptable safeguards 
against inherent fire hazards. 

GS gasoline powered units that are provided with additional safeguards 
to the exhaust, fuel, and electrical systems. They may be used in 
some locations where the use of a G unit may not be considered 
suitable. 

LP similar to the G unit except that liquefied petroleum gas is used for 
fuel instead of gasoline. 
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LPS liquefied petroleum gas powered units that are provided with ad 
ditional safeguards to the exhaust, fuel, and electrical systems. They 
may be used in some locations where the use of an LP unit may not 
be considered suitable. 

Effective date: January 1, 1986. 
Previous effective date: August 1, 1977 . 
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4121:1-5-14(A) 

RULE 4121:1-5-14. POWER-DRIVEN CRANES AND 
HOISTS. 

(A) Reserved. 

(B) Reserved. 

(C) Overhead electric traveling cranes. 
The term "overhead electric traveling crane" shall mean a crane 
consisting of a bridge mounted on trucks which run on rails and 
the hoisting mechanism mounted on a trolley which moves trans 
versely across the bridge, and may be controlled from a cab or 
from remote or pendant controls. 

(1) Equipment. 

(a) Brakes. 
A brake designed to hold the maximum rated load at 
any point of the lift shall be provided on the hoist. A 
brake shall also be provided for the bridge. 

(b) Footwalk. 
A footwalk with standard guard railings and toeboards 
shall be placed along the cab access side of the bridge. 

(c) Rail stops. 
Rail stops shall be provided at both ends of crane run 
way and at ends of trolley travel. 

(d) Bumpers. 
Bumpers shall be provided on crane bridge to reduce 
effects of collision. Bumpers shall also be provided when 
two trolleys are operated on the same rails. 

(e) Warning device. 
A warning device or signal shall be provided for use in 
warning personnel of crane travel. 

(2) Cabs. 

(a) Enclosed cabs. 
Enclosed crane cabs shall be provided with windows in 
front and on both sides. 

(b) Open cabs. 
Open cabs shall be provided with standard guard rail 
ing, and toeboard, and gate. If the opening height is 
inadequate for a standard guard railing, a chain or an 
gle iron shall be used to guard the opening. 
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4121: 1-5-14(E)(2)(a) 

(c) Means of escape. 
Means of escape shall be provided for operators of over 
head cranes. 

(d) Cabs subjected to excessive heat. 
Cabs of cranes subjected to excessive heat from below 
shall have floors insulated with a noncombustible ma 
terial. 

(e) Guarding of current-carrying parts. 
All current-carrying parts in crane cabs shall be 
guarded. 

(3) Limiting devices. 
A hoist limiting device shall be provided for each hoist to 
limit the upward travel. 

(D) Electric jib cranes. 

(1) The term "electric jib crane" shall mean a crane designed for 
lifting or lowering a load within the scope of a horizontal 
circle spanned by a rotating arm or jib equipped with a sta 
tionary or traveling hoist block. 

(2) Equipment. 

(a) Holding brake. 
A hoist holding brake designed to hold the maximum 
rated load at any point of the lift shall be provided on 
all jib cranes. 

(b) Rail stops. 
Rail stops shall be provided at the outer end of jib boom. 

(c) Hoist limiting device. 
A hoist limiting device shall be provided for each hoist. 

(E) Electric single rail cranes and hoists. 

(1) The term "electric single rail crane and hoist" shall mean a 
hoist with or without an operator's cab, suspended from a 
single overhead track or rail. 

(2) Equipment. 

(a) Trolley stop. 
A stop shall be provided at all switches and turntables 
which will prevent the trolley from running off should 
the rail switch be turned to "open" or left in an open 
position. 

I 
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4121:1-5-14(E)(2)(b) 

(b) Rail stops. 
Rail stops shall be provided at the ends of crane runway. 

(c) Hoist limiting device. 
A hoist limiting device shall be provided for each hoist. 

(d) Braking system - all power-driven hoists. 
All power-driven hoists shall be provided with a braking 
system not dependent upon electrical current. On the 
hoist, a braking system designed to hold the maximum 
rated load at any point of the lift shall be provided. 

(F) Electric gantry cranes. 

(1) The term "electric gantry crane" shall mean a crane with 
the bridge mounted on structural legs which may be mobile 
on rails or stationary. One leg may be at ground level, the 
other may be elevated or both legs may be at ground level. 

(2) Equipment. 

(a) Bridge track wheels. 
All bridge track wheels shall be equipped with sweeps. 

(b) Bumpers, stops, and rail stops. 

(i) Bumpers and stops shall be installed at both ends 
of the crane runway. 

(ii) Rail stops shall be installed on both ends of trolley 
travel. 

(c) Anchor or rail blocking device. 
An anchor or rail blocking device shall be installed on 
all gantry cranes which are exposed to external 
weather. 

(d) Hoist limiting device. 
A hoist limiting device shall be installed on each hoist. 

(G) Specific requirements applicable to all sections of 4121:1-5- 
14. 

(1) Defective safety devices or load-carrying equipment. 
Defective crane safety devices or load-carrying equipment 
shall be repaired or replaced. 

(2) Access ladders, stairways, and/or walkways. 
Crane access ladders, stairways, and/or walkways shall be 
provided on all cranes. 
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4121:1-5-14(G)(4) 

(3) Maximum capacity. 
The maximum capacity recommended by the manufacturer 
shall be posted on each crane. 

( 4) Warning signs. 
Warning signs, "out-of-order" signs, or warning devices shall 
be placed on each crane under repair. 

Effective date: August 1, 1977. 
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4121:l-5-15(A) 

RULE 4121:1-5-15. HOISTING AND HAULAGE EQUIPMENT. 

(A) Equipment such as slings, hoisting or haulage lines, wire rope, 
natural or synthetic fiber rope, chain, metal mesh and synthetic 
web, and attachments used to handle material or equipment shall 
be used in accordance with the manufacturer's recommendations. 

(B) Equipment shall be removed from service when there is evidence 
of a defect, damage, or distortion which may weaken such equip 
ment. 

(C) All such equipment shall have a safety factor of no less than five. 

(D) Employees shall not be required to work or pass under suspended 
loads, nor shall the crane operator be required to carry a sus 
pended load over employees. 

(E) Manila rope and other fiber rope shall not be used when handling 
acid- or caustic-contaminated material or objects. 

(F) Eyes in wire rope slings shall not be formed by using knots. Eyes 
in wire rope slings for general repetitive use shall not be formed 
by using wire rope clips. For special purpose unusual lifts, wire 
rope clips may be used to fabricate wire rope slings, provided the 
wire rope clips' manufacturer's recommendations are followed. 
When a newly installed rope has been in operation for an hour, 
all nuts on the clip bolts shall be re-tightened. 

(G) The use of chain as a sling or choker in erection of steel is pro 
hibited. 

(H) The sheave diameter shall be no less than that recommended in 
the manufacturer's specifications for the size or rope used. 
Sheaves or pulleys with eccentric bores, or with cracked hubs, 
spokes, or flanges shall be repaired or removed from service. 

Effective date: January 1, 1986. 
Previous effective date: August 1, 1977. 

158 



4121: l-5-16(E)(2)(b)(ii) 

RULE 4121:1-5-16. CUTTING AND WELDING. 

(A) Reserved. 

ml Reserved. 

(C) Responsibility. 
( 1) The employer shall verbally and through demonstration in 

struct the employee in the safe operation and maintenance 
of cutting and welding equipment. 

(2) It shall be the duty of the employee to operate such equip 
ment in accordance with such instructions. 

(D) Maximum pressure. 
Under no condition shall acetylene be generated, piped (except in 
approved cylinder manifolds), or utilized at a pressure in excess 
of fifteen pounds per square inch gauge pressure. 

IE) Gas welding and cutting. 

( 1) Equipment. 
Only approved equipment, such as torches, regulators, or 
pressure-reducing valves, acetylene generators, manifolds, 
cylinders, and containers shall be used. 

(2) Cylinders and containers. 

(a) Marking. 
Compressed gas cylinders shall be legibly marked, for 
the purpose of identifying the gas content, with either 
the chemical or the trade name of the gas. Such marking 
shall be by means of stenciling, stamping, or labeling, 
and shall not be readily removed. 

(b) Storage. 

(i) Oxygen cylinders in storage shall be separated 
from fuel-gas cylinders or combustible materials 
(especially oil or grease), a minimum distance of 
twenty feet or by a noncombustible barrier at least 
five feet high, having a fire resistance rating of at 
least one-half hour. 

(ii) Cylinders, when not in use, shall be protected from 
any heat-radiating objects or open flame which 
could cause the cylinders to rupture or could cause 
the fusible plug to melt. 
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(c) Valve protection caps. 

(i) All cylinders with a water weight capacity of over 
thirty pounds shall be equipped with means of con 
necting a valve protection cap or with a collar or 
recess to protect the valve. 

(ii) Employees shall be responsible for using valve pro 
tection caps when cylinders are moved from place 
to place or put in storage. 

(iii) Where carriers are provided for moving cylinders 
which are connected for use, capping shall not be 
required but employees shall be responsible for 
seeing that cylinder valves are closed and pressure 
is released from regulators, hoses and torches. 

(d) Regulator protection. 
Welders and cutters shall be instructed to close valves 
on oxygen and acetylene cylinders and bleed off hose 
pressure at the end of each workshift, to prevent mal 
function of the regulators. 

(e) Transporting cylinders by crane or derrick. 
When cylinders are hoisted, they shall be secured on a 
cradle, slingboard, or pallet. They shall not be hoisted 
or transported by means of magnets or choker slings. 

(f) Facilities for securely fastening cylinders; respon 
sibility. 
The employer shall provide facilities for securely fasten 
ing cylinders of compressed gas in an upright position. 

(3) Hose and hose connections. 
(a) Hose. 

(i) Identification. 
The color red shall be used for acetylene and other 
fuel gas hose. The color green shall be used for 
oxygen hose. The color black shall be used for inert 
gas and air hose. 

(ii) Hose in which flashback has occurred. 
Any length of hose in which a flashback has oc 
curred and burned in the hose shall be taken out 
of service. 

(iii) Single hose with more than one gas passage. 
The use of a single hose having more than one gas 
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passage, in which a wall failure would permit the 
flow of one gas into the other gas passage, shall not 
be permitted. 

(iv) Hoses taped together-limitation. 
When parallel lengths of oxygen and acetylene 
hoses are taped together for convenience and to 
prevent tangling, not more than four inches out of 
twelve inches shall be covered by tape. 

(v) Damaged or defective hose. 
Hose showing leaks, burns, worn places, or other 
defects rendering it unfit for service shall have the 
damaged portion removed. 

(b) Hose connections and couplings. 

(i) Hose connections for oxygen and fuel gas shall be 
distinguished from each other. Hose connections 
shall be clamped or otherwise securely fastened in 
a manner that will withstand, without leakage, 
twice the pressure to which they are normally sub 
jected in service, but in no case less than three 
hundred pounds per square inch. 

(ii) Hose couplings shall be of the type that cannot be 
unlocked or disconnected by means of a straight 
pull without rotary motion. 

(c) Pressure reducing regulators. 
Oxygen and fuel gas pressure regulators, including 
their related gauges, shall be in proper working order 
while in use. 

(F) Electric welding. 

(1) Approved equipment. 
Only approved electric welding equipment shall be used. 

(2) Design. 
No connections for portable control devices such as push but 
tons to be carried by the operator shall be connected to an 
alternating current circuit of higher than one hundred 
twenty volts. Exposed metal parts of portable control devices 
operating on circuits above fifty volts shall be grounded by 
a grounding conductor in the control cable. 

(3) Installation of arc welding equipment. 
Installation, including power supply, shall be in accordance 
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with the manufacturer's specifications. 

(a) The frame or case of the welding machine (except en 
gine-driven machines) shall be grounded under the con 
ditions and according to the manufacturer's 
specifications. 

(b) Supply. 
(i) All direct current machines shall be connected with 

the same polarity. 

(ii) All alternating current machines shall be con 
nected to the same phase of the supply circuit and. 
with the same instantaneous polarity. 

(c) Switches. 
Proper switching equipment for shutting down the ma 
chine shall be provided. 

(4) Electrode holders. 

(a) Insulation. 
Electrode holders shall be insulated to protect the op 
erator against shock. 

(b) When not in use. 
Electrode holders when not in use shall be so placed that 
they cannot make electrical contact with persons, con 
ducting objects, fuel or compressed gas tanks. 

(c) Cables with splices. 
Cables with splices within ten feet of the holder shall 
not be used. 

(5) Maintenance. 

(a) Defective equipment. 
The operator shall report any equipment or defect or 
safety hazard to his supervisor and the use of the equip 
ment shall be discontinued until its safety has been as 
sured. Repairs shall be made only by authorized. 
personnel. 

(b) Cables. 
Cables with damaged insulation or exposed bare con 
ductors shall be replaced. Joining lengths of work and 
electrode cables shall be done by the use of connecting 
means specifically intended for the purpose. The con 
necting means shall have insulation adequate for the 
service conditions. 
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(6) Installation and operation of resistance welding equip 
ment. 

(a) Thermal protection. 
Ignitron tubes used in resistance welding equipment 
shall be equipped with a thermal protection switch. 

(b) Guarding. 
Controls of all automatic or air and hydraulic clamps 
shall be arranged or guarded to prevent the operator 
from accidentally activating them. 

(c) Spot and seam welding machines (nonportable). 

(i) Voltage. 
All external weld initiating control circuits shall 
operate on low voltage, not over one hundred 
twenty volts. 

(ii) Capacitor welding. 
Stored energy or capacitor discharge type of resist 
ance welding equipment and control panels involv 
ing high voltage (over five hundred fifty volts) shall 
be insulated and protected by complete enclosures, 
all doors of which shall be provided with interlocks 
and contacts wired into the control circuit (similar 
to elevator interlocks). Such interlocks or contacts 
shall be so designed as to interrupt power and short 
circuit all capacitors when the door or panel is 
open. A manually operated switch or positive de 
vice shall be installed, in addition to the mechan 
ical interlocks or contacts, as an added safety 
measure assuring absolute discharge of all capac 
itors. 

(iii) Interlocks. 
All doors and access panels of all resistance weld 
ing machines and control panels shall be kept 
locked and interlocked to prevent access by unau 
thorized employees, to live portions of the equip 
ment. 

(iv) Guarding. 
All press welding machine operations, where there 
is a possibility of the operator's fingers being under 
the point of operation, shall be guarded by the use 
of a device such as an electronic eye safety circuit, 
two-hand controls or protection similar to that pre- 
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scribed for power press operations (see rule 4121:1- 
5-10 of the Administrative Code). 

(v) Disengaging from power supply. 
Means shall be provided at each machine, within 
easy reach of the operator, for disengaging it from 
its power supply. This shall not apply to rolling 
departments of iron and steel mills nor to electrical 
power generation or conversion equipment. 

(vi) Safety blocks. 
The employer shall provide and enforce the use of 
safety blocks so that whenever safety blocks are 
inserted in the platen or ram, the press becomes 
inoperative. 

(vii) Grounding. 
The secondary of all welding transformers used in 
multi-spot, projection, and seam welding machines 
shall be grounded. This may be done by perma 
nently grounding one side of the welding secondary 
current circuit, or a center tapped grounding re 
actor connected across the secondary or the use of 
a safety disconnect switch in conjunction with the 
welding control are acceptable alternatives. Safety 
disconnect shall be arranged to open both sides of 
the line when welding current is not present. 

(d) Portable welding machines. 

(i) Counterbalance. 
All portable welding guns shall have counterbal 
ancing devices for supporting the gun unless the 
design of the gun makes counterbalancing unnec 
essary. 

(ii) Safety chains. 
All portable welding guns, transformers and re 
lated equipment that is suspended from overhead. 
structures, I-beams, trolleys, etc., shall be equipped. 
with safety chains or cables. Safety chains or cables 
shall be capable of supporting the total shock load. 
in the event of failure of any component of the sup· 
porting system. 

(iii) Clevis. 
When trolleys are used to support portable welding 
equipment, with a forged steel clevis for the at· 
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tachment of safety chains, each clevis shall be 
capable of supporting the total shock load of the 
suspended equipment in the event of trolley fail 
ure. 

(iv) Switch guards. 
All initiating switches located on the portable 
welding gun shall be equipped with guards capable 
of preventing accidental initiation through contact 
with fixturing, operator's clothing, etc. Initiating 
switch voltage shall not exceed twenty-four volts. 

(v) Grounding. 
The secondary and the case of all portable welding 
transformers shall be grounded. Secondary ground 
ing shall be by: 

(a) Center tapped secondary, or 

(b) A center tapped grounding reactor connected 
across the secondary. 

(vi) Butt (flash) welding equipment. 
Butt welding machines shall be equipped with a 
hood to control flying flash. In cases of high pro 
duction, where materials may contain a film of oil 
and where toxic elements and metal fumes are 
given off, ventilation shall be provided in accord 
ance with rule 4121:1-5-18 of the Administrative 
Code. 

(7) Welding or cutting of containers. 
No welding, cutting, or work utilizing a torch shall be per 
formed on used drums, barrels, tanks, or other containers 
until they have been cleaned and purged of materials which 
when subjected to heat might produce flammable or toxic 
vapors. 

(8) Eye and ear protection. 
See rule 4121:1-5-17 of the Administrative Code, "Personal 
protective equipment." 
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(G) Protection from sparks or falling objects. 

(1) Cutting or welding shall be permitted only in areas that are 
or have been made fire safe. 

(2) Screens or shields shall be provided for the protection of em 
ployees or combustible materials exposed to sparks or falling 
objects. 

Effective date: January 1, 1986. 
Previous effective date: August 1, 1977. 
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RULE 4121:1-5-17. PERSONAL PROTECTIVE EQUIPMENT. 

( A) Reserved. 

(B) Reserved. 

(C) Specific requirements of general application. 

(1) Personal protective equipment furnished by the employer 
shall be issued to the employee in sanitary and proper con 
dition so that it will effectively protect against the hazard 
involved. 

(2) Where employees provide their own protective equipment, 
such equipment shall give equal or greater protection than 
that furnished by the employer. 

/DJ Eye and face protection. 

(1) Responsibility. 
The employer shall provide eye protection for all employees 
engaged in the operations listed in paragraph (D) (2) of this 
rule and exposed to an eye hazard. Eye protection shall also 
be provided for any other employees in the immediate area 
and who are exposed to the hazards of the operations listed. 
It shall be the responsibility of the employee to use the eye 
protection provided by the employer (see appendix to this 
rule for eye and face protector selection guide). 

(2) Operations requiring eye protection. 

(a) Eye protection shall be provided to employees perform 
ing the following operations: 

(i) When using hand tools or mechanical equipment 
to cut, chip, drill, clean, buff, grind, polish, shape, 
or surface masonry, brick, concrete, plaster, stone, 
plastics, or other hardened substances. This also 
covers demolition work where the materials listed 
are part of the operation; 

(ii) Where acids, sand, or shot blast are used in build 
ing cleaning operations; 

(iii) Welding, brazing, soldering, or cutting operations 
involving the use of gas flames or electric arc. (See 
appendix to this rule); 

(iv) Where portland cement is taken from an elevated 
bin, hopper or similar structure by a chute; 
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(v) All spray paint operations where the operator's 
eyes are exposed to paint mist in the atmosphere; 

(vi) All sand or shot blast operations where the oper 
ator's eyes are exposed to the blasting; 

(vii) The opening or closing of the tap holes of cupolas 
or melting furnaces; 

(viiirIn the handling of molten metal, molten glass, and 
molten plastic; 

(ix) Metal and plastic chipping, cutting, cleaning, 
grinding, conditioning, or machining where there 
is danger of flying particles; 

(x) Dressing grinding wheels; 

(xi) Cleaning operations where wire wheels are used; 

(xii) In handling injurious acids, alkalis, or other cherri , 
icals; 

(xiiirCutting, drilling, turning, planing, jointing, and 
sanding of wood with power tools; 

(xiv) Operation of portable powder-actuated, pneumati 
cally powered, and other powered fastening tools; 

(xv) Operations requiring the use of compressed air; 

(xvi) When working in close proximity to a laser bearri 
in excess of five milliwatts; 

(xvii) Pruning trees or cutting underbrush. 

(b) This rule does not apply where a shield or exhaust 
equipment provides adequate eye protection for employ 
ees otherwise exposed to the hazards covered in para 
graphs (D) (2) (a) (i) to (D) (2) (a) (xvii) of this rule. 

(3) Face shields. 

(a) Face shields may be provided in lieu of other forms of 
eye protection if they provide the required protection 
against the particular hazards for which they are de 
signed. 

(b) Face shields, in addition to eye protection, shall be pro 
vided where danger to the face exists, such as in the 
following operations: 

(i) Welding operations; 
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(ii) All sand or shot blast operations; 

(iii) Cleaning operations where wire wheels are used; 

(iv) Metal and plastic chipping, cutting, cleaning, 
grinding, conditioning, or machining where there 
is danger of flying particles; 

(v) The handling of molten metal, molten glass, and 
molten plastic; 

(vi) The handling of injurious acids, alkalis, or other 
chemicals. 

(4) Material requirements for eye protection. 

(a) Impact test. 
The lens shall withstand a one-inch diameter steel ball 
(weight approximately 2.4 ounces) dropped in free fall 
from a height of fifty inches onto the horizontal upper 
surface of the lens, impinging the lens within a circular 
area of five-eighths-inch diameter centered at the lens' 
mechanical center. 

(b) Penetration resistance test - plastic only. 
A plastic lens shall withstand a pointed projectile of 
suitable size, consisting of a new Singer number 25, size 
135 x 7 needle, fastened into a holder weighing approx 
imately 1.56 ounces freely dropped, pointed downward, 
from a height of fifty inches onto the outer surface of 
the lens. The projectile may be guided but not restricted 
in its fall by being dropped through a tube extending to 
within four inches of the lens. 

(c) Frames, flammability test. 
A section at least one inch long of the plastic compo 
nents of the frame shall be exposed to a test for deter 
mining the flame-propagation rate. For this purpose the 
frame components (eyewire, temples, and sideshields) 
shall be ignited individually by holding one end of the 
specimen horizontally at the top of a luminous three 
quarter-inch Bunson burner flame in a draft-free room. 
The rate of propagation determined by a stopwatch shall 
be no less than twenty-four seconds per inch. A faster 
rate of propagation shall be cause for rejection. 

(d) Frames, marking. 

(i) Safety spectacles require special frames. Combi 
nation of streetwear frames with safety lenses 
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meeting the standard are not considered eye pro 
tection. 

(ii) Frames shall bear the trademark, identifying the 
manufacturer, on both front and temples. 

(e) Lens marking - glass or plastic. 
Each lens shall be distinctly marked in a permanent 
legible manner with the manufacturer's monogram. 
Such marking shall be so placed as not to interfere with 
the vision of the wearer. Each filter lens shall be marked 
with the shade designation. Each glass filter lens shall 
be marked with the letter "H" to indicate treatment for 
impact resistance. 

(5) Laser protection. 

(a) The employer shall provide laser safety goggles which 
will protect the employee from direct or reflected laser 
light equal to or greater than 0.005 watts (five milli 
watts). The laser safety goggles shall provide protection 
for the specific wavelength of the laser and be of optical 
density (O.D.) adequate for the energy involved. The 
appendix to this rule lists the maximum power or en 
ergy density for which adequate protection is afforded 
by glasses of optical densities from five through eight. 
Output levels falling between lines in this table shall 
require the higher density. 

(b) Labeling of eye protection. 
All protective goggles shall bear a label identifying the 
following data: 

(i) The laser wavelengths for which use is intended; 

(ii) The optical density of those wavelengths; 

(iii) The visible light transmission. 
(E) Foot (toe) protection. 

Foot protection shall be made available by the employer and shall 
be worn by the employee where an employee is exposed to ma 
chinery or equipment that presents a foot hazard or where an 
employee is handling material which presents a foot hazard. 

(F) Respiratory protection. 

(1) Where there are air contaminants as defined in rule 4121:1- 
5-01 of the Administrative Code, the employer shall provide 
respiratory equipment approved for the hazard. It shall be 
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the responsibility of the employee to use the respirator or 
respiratory equipment provided by the employer, guard it 
against damage and report any malfunction to the employer. 
Note: See appendix to this rule for basic guides for the se 
lection of respirators. 

(2) This requirement does not apply where an effective exhaust 
system (see rules 4121:1-5-18 and 4121:1-5-992 of the Ad 
ministrative Code) or where other means of equal or greater 
protection have been provided. 

r G) Head and hair protection. 

(1) Responsibility. 

(a) Employer. 
(i) Whenever employees are required to be present 

where the potential hazards to their head exists 
from falling or flying objects, or from physical con 
tact with rigid objects, or from exposures where 
there is a risk of injury from electric shock, em 
ployers shall provide employees with suitable pro 
tective headgear. 

(ii) When head protection is required employers shall 
provide accessories designed for use with the head 
gear. 

(iii) Damaged parts of protective headgear shall be re 
placed. Protective helmets and bump caps or parts 
thereof and hair enclosures shall be sanitized be 
fore reissue. 

(b) Employees. 
Employees shall not alter any head or hair protective 
equipment and shall use such equipment in accordance 
with instructions and training received. 

(2) Protective helmets. 

(a) Classes of helmets. 
(i) Protective helmets as defined in paragraph (B) of 

rule 4121:1-5-01 of the Administrative Code shall 
be of the following classes: 

(a) Class A - limited voltage protection. 

(b) Class B - high voltage protection. 

(c) Class C - no voltage. 
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(d) Class D - limited voltage protection. Fire 
fighters' service helmets with full brim only. 

(ii) Class C or any metallic helmet shall not be pro 
vided by employers or used by employees except 
where the other classes would be deteriorated by 
exposure to chemical action and provided there is 
no danger of contact with electrical current. 

(b) Winter liners and chin straps. 

(i) All winter liners shall be fabricated of materials 
that will not support combustion. 

(ii) Winter liners and chin straps used in conjunction 
with class B helmets for protection from electricity 
shall not contain any metallic or other conductive 
material. 

(c) Physical requirements for helmets. 

(i) Impact resistance. 
Helmets shall be capable of withstanding the im 
pact of an eight-pound steel ball, approximately 
three and three-quarters inches in diameter, 
dropped onto a center of the top of the helmet from 
a height of five feet without transmitting an av 
erage force of more than eight hundred fifty 
pounds. 

(ii) Crown strap clearance. 
Crown straps shall not allow the distance between 
the top of the head and the underside of the helmet 
to be adjusted to less than one inch when a twenty 
five-pound weight is placed on top of the helmet. 

(iii) Penetration resistance. 
Class A, B, and D helmets shall not be pierced more 
than three-eighths inch and class C helmets not 
more than seven-sixteenths inch, including the 
thickness of the shell material, when subjected to 
a one-pound steel plum bob with a point having an 
included angle of 35 + 1 degrees and a maximum 
point radius of 0.010 inch, dropped ten feet verti 
cally onto the top of the helmet. 

(iv) Insulation resistance. 
Class A and D helmets shall be capable of with 
standing two thousand two hundred volts alter- 
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nating-current sixty hertz (rms) for one minute, 
with leakage current not in excess of three mil 
liamperes. This test is not applicable to class C hel 
mets. Class B helmets shall be capable of 
withstanding twenty thousand volts alternating 
current sixty hertz for three minutes with leakage 
current not in excess of nine milliamperes. 

(v) Helmet shell materials. 

(a) Materials used in class A and class B helmets 
shall be water resistant and slow burning. Ma 
terials in class D helmets shall be fire resist 
ant (self-extinguishing) and nonconductors of 
electricity. 

(b) Class B headgear shall not have any holes of 
any sort in the shell nor shall it have any 
metal parts. 

(d) Bump caps. 
Bump caps or hats shall never be used as a substitute 
for safety helmets where there is danger from falling 
objects, flying particles, or electric shock. 

(e) Hair enclosures. 
(i) A hat, cap or net shall be provided where there is 

danger of hair entanglement in moving parts of 
machinery or equipment, or where there is expo 
sure to means of ignition. It shall be designed to 
enclose all loose hair and be adjustable to accom 
modate all head sizes. Material used for a hair en 
closure shall be durable, fast-dyed, nonirritating to 
the skin, and capable of withstanding frequent 
cleaning. It shall not be reissued from one em 
ployee to another unless it has been thoroughly 
sanitized. 

(ii) Hair enclosures used in areas where there is ex 
posure to sparks, hot or molten metals, or ignition 
from heat, flames, or chemical reaction shall be 
made of materials that are nonburning or flame 
retardant and do not melt. 

(H) Hearing protection. 
Employees exposed to continuous noise levels of ninety or more 
decibels (dBA) slow response shall be provided with approved ear 
protection. (If variations in noise level involve maxima at inter- 
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vals of one second or less, the noise is considered continuous.) If 
ear plugs that require fitting are provided, they shall be fitted to 
the individual employees by a competent person. 

(I) Protection of the body and exposed parts and other protec 
tive equipment. 

(1) All persons required to work in such a manner that their 
clothing may become wet with acids, caustics or other inju 
rious liquids shall be provided with such gloves, aprons, 
coats, jackets, sleeves, or other garments made of rubber, or 
of other materials impervious to such liquids as are required 
to keep their clothing dry. Aprons shall extend well below 
the top of boots to prevent such liquid from splashing into 
the boots. Provision of dry clean cotton clothing along with 
rubber shoes or short boots and an apron impervious to such 
liquids shall be considered a satisfactory substitute where 
small parts are cleaned, plated, or acid-dipped in open tanks 
and rapid work is required. 

(2) Facilities for quick drenching or flushing of the eyes and 
body shall be provided within the work area, where employ 
ees are exposed to injurious corrosive materials. Where 
plumbing is not available and where storage batteries of the 
enclosed type with explosion-proof vents are serviced exclu 
sively, portable, self-contained eyewash equipment may be 
provided in lieu of the quick drenching or flushing facilities. 
Where portable self-contained eyewash equipment is used in 
lieu of drenching or flushing facilities, it shall be capable of 
delivering to the eye no less than 1.5 liters (0.4 gallons) per 
minute for a minimum of fifteen minutes. 

(3) Welding, cutting, brazing, and molten metal exposures. 
All employees exposed to the hazards created by welding, 
cutting, brazing, or molten metal operations shall be pro 
tected by protective clothing. This includes: 

(a) Flameproof gauntlet gloves. 

(b) Flameproof aprons made of leather, or other material 
which provides equivalent protection. 

(c) Exterior clothing made of wool, cotton, or other material 
chemically treated to reduce combustibility. 

(d) Capes or shoulder covers made of leather or other ma 
terial which provides equivalent protection. 

(e) Protection for the ears from overhead welding and cut- 
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ting or welding and cutting in extremely confined 
spaces. 

(4) Working by hand on energized circuits. 
When an employee is required to work on, or in proximity 
to, energized lines, the employer shall provide and the em 
ployee shall use protective equipment approved for the haz 
ard involved. 

(5l Climbers. 
(a) Where employees are required to climb poles or trees, 

the employer shall provide climbers, the gaffs (spurs) of 
which shall not be less than one and one-eighth inches 
in length, measured on the underside. 

(bl Storage. 
Storage facilities shall be provided so that the sharp 
points of the climber gaffs will not cause damage to 
other equipment or cause injury to employees. 

(6) Safety belts, safety harnesses, safety straps, lifelines, 
and lanyards. 
(a) When required, lifelines shall be securely fastened to 

the structure. Safety belts, safety harnesses, safety 
straps, lifelines and lanyards shall be used only for em 
ployee safeguarding and shall sustain a static load of no 
less than five thousand four hundred pounds. Any safety 
belts, safety harness, safety strap, lifeline, or lanyard 
actually subjected to in-service loading, as distinguished 
from static load testing, shall be removed from service 
and shall not be used again for employee safeguarding. 

(bl Where the lifeline may be subjected to cutting or abra 
sion, a minimum seven-eighths-inch wire core manila 
rope, or equivalent, shall be provided. For all other life 
line applications, a minimum of three-fourths-inch ma 
nila rope, or equivalent, shall be provided. 

(cl Safety belt, harness, or strap lanyards shall be a mini 
mum of one-half-inch nylon, or equivalent, with a max 
imum length to provide for a fall of no more than six 
feet. 

(d) All safety belt, harness, or strap and lanyard hardware 
shall be drop-forged or pressed steel, cadmium plated. 
Surfaces shall be smooth and free from sharp edges. 

(el All safety belt, harness, or strap and lanyard hardware 
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shall be capable of withstanding a tensile loading of fo ur 
thousand pounds without cracking, breaking, or becom 
ing permanently deformed. 

(7) Safety nets. 

(a) Safety nets shall be provided when workplaces are more 
than twenty-five feet above the ground, water, or other 
surface where the use of ladders, scaffolds, catch plat 
forms, temporary floors, safety lines, or safety belts is 
impractical. 

(b) Where safety net protection is required by this rule, op 
erations shall not be undertaken until the net is in place 
and has been tested. 

(c) Nets shall extend eight feet beyond the edge of the work 
surface where employees are exposed to falling and shall 
be installed as close under the work surface as practical 
but in no case more than twenty-five feet below such 
work surface with the exception of bridge construction 
where only one level of nets is required. Nets shall be 
hung with sufficient clearance to prevent the falling em 
ployees' contact with the surfaces or structures below. 
Such clearance shall be determined by impact load test 
ing. 

(d) The mesh size of nets shall not exceed six inches. All 
new nets shall meet accepted performance standards of 
seventeen thousand five hundred foot-pounds minimum 
impact resistance as determined and certified by the 
manufacturer, and shall bear a label of proof test. Edge 
ropes shall provide a minimum breaking strength of fi 've 
thousand pounds. 

(e) Forged steel safety hooks or shackles shall be used to 
fasten the net to its supports. Attachment of safety nets 
to the working platform is prohibited. 

(f) Connections between net panels shall maintain the full 
strength of the net. 

(8) Working over or near water. 

(a) Where employees are working over or near water, an d 
where the depth or current of the water creates a danger 
of drowning, the employer shall provide U. S. Coast 
Guard-approved life jackets or buoyant work vests fo r 
each employee. 
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(b) Ring buoys with no less than ninety feet of line attached 
shall be provided and readily available for emergency 
rescue operations. Distance between ring buoys shall 
not exceed one hundred fifty feet. 

(c) At least one lifesaving skiff shall be immediately avail 
able at locations where employees are working over or 
adjacent to water. 

(d) In cribs and cofferdams where employees are exposed to 
danger of falling inside of the enclosure containing 
water, a life raft shall be provided. 

(9) Night work. 
When working at night, spotlights or portable lights for 
emergency lighting shall be provided as needed to perform 
the work safely. 

(10) Barriers and warning devices. 
The employer shall provide barriers and effective warning 
devices such as flasher lights, "Men Working" signs, cones, 
flares, lanterns, flags and reflectors, for the protection of em 
ployees when work is performed in congested areas and 
where employees are exposed to traffic hazards or other 
working conditions where a hazard may exist. 

(J) Employee's responsibility. 
It shall be the responsibility of the employee to properly use the 
equipment provided by the employer as required in this rule. 

I 
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APPENDIX TO RULE 4121:1-5-17 
Eye and Face Protector Selection Guide 

7 

2 

~" ·~ 
_;,,,, 

II . -_ .- I·/ ~ .l✓,.- . .- rir-Y " .. ::.,/ 
3 

Style A 

~~ ... ./7 \ __ }'u I 
4 5 

Style C 

6 

7 A. CHIPPING GOGGLES. Eyecup Type. Clear ::-;_,fc<, 
Lenses (Not Illust.ratedl 

**8. WELDING GOGGLES, Coverspec Type. Tinh.~d 
Lenses (Illustrated) · 

SA CHIPPING GOGGLES. Coverspec Type. Cledr ~_,(.,· 
Lenses {Not Illustrated) 

**9 WELDING GOGGLES, Converspec Type, Ti moo 
Plate Lens 

*10 FACE SHIELD, Plastic or Mesh Window i:-=et~ r.H1!• 

note! 
'I I. WELDING HELMET 

.•.Non-.~idesh_ield spectacles are available for limited hazard use requiring only frontal protection 
See Welding and cutting shade selection guide" of this appendix 

l GOGGLES, Flexible Fitting, Regular Ventilation 
2. GOGGLES, Flexible fitting, Hooded Ventilation 
3. GOGGLES, Cushioned Fitting, Rigid Body 

*4 SPECTACLES, without Sideshields 
5. SPECTALES, Eyecup Type Sideshields 
6. SPECTACLES, Semi-lFlat-Fold Sideshields 
"7 WELDING GOGGLES, Eyecup Type, Tinted Lenses 

(Illustrated) 
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APPLICATIONS 

OPERATION HAZARDS PROTECTORS 

,,CETYLENE-BURN!NG 
P.CETY LENE-CUTTING 
AC;E:TY LENE-WELDING 

SPARKS, HARMFUL RAYS, 
MOLTEN METAL, 7, 8, 9 
FLYING PARTICLES 

SPLASH, ACID BURNS, FUMES 2 (For severe exposure add 101 

FLYING PARTICLES I, 3, 4, 5, 6, 7A, BA 

LLECTRIC IARCI WELDING SPARKS, INTENSE RAYS, 11 On combination with 4, 5, 6, in tinted lenses, ad- 
MOLTEN METAL visablel 

;r;Rt-lACE OPERATIONS GLARE, HEAT, MOLTEN METAL 7, 8, 9 (For severe exposure add IOI 

',RIXDl G-L!GHT FLYING PARTICLES 1, 3, 5, 6 (For severe exposure add 10) 

<;PJNDJNG-HEAYY FLYING PARTICLES I, 3, 7A, BA (For severe exposure add 10) 

~P.BORATORY CHEMICAL SPLASH, 2 (10 when in combination with 5, 6) 
GLASS BREAKAGE 

:111-,CHI.N1NG FLYING PARTICLES I, 3, 5, 6 (For severe exposure add 10) 

WJLTEN .\1ETALS HEAT, GLARE, SPARKS, SPLASH 7,800 in combination with 5, 6, in tinted lensesl 

oPC.,T \VELDING FLYING PARTICLES, SPARKS I, 3, 4, 5, 6 !Tinted lenses advisable: for severe ex 
posure add JO) 

r:AUTION: 
·•Face shields alone do not provide adequate protection. 
• Plastic lenses are advised for protection against molten metal splash. 
'r~,)ntact lenses, of themselves, do not provide eye protection in the industrial sense and shall not be worn in 

" naza rdous environment without appropriate covering safety eyewear. 
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Welding and cutting filter shade selection guide 

The function of the eye protection required in paragraph (D) (2) (a) 
(iii) of rule 4121:1-5-17 is to protect the wearer from injurious rays 
and light generated by welding and cutting operations. The table 
which follows shall not be construed as specific requirements, but shall 
serve as a guide in determining the shade of filter plate desirable for 
a given operation. The following shades of filter plates should be used 
as indicated below: 

Welding Operation 

Shielded Metal-Arc Welding, up 
to 5/a2 in (4mm) electrodes •••.•••··· 

Shielded Metal-Arc Welding, 3/16 to ¼ in 
(4.8 to 6.4 mm) electrodes ••• 

Shielded Metal-Arc Welding, over 
¼ in (6.4 mm) electrodes ••• 

Gas Metal-Arc Welding (Nonferrous) . 
Gas Metal-Arc Welding (Ferrous) . 
Gas Tungsten-Arc Welding •••• 
Atomic Hydrogen Welding • 
Carbon Arc Welding • .. •••••• 
Torch Soldering • • • • • • · · 
Torch Brazing • • • 
Light Cutting up to 1 in (25 mm) . 
Medium Cutting, 1 to 6 in (25 to 150 mm) . 
Heavy Cutting, over 6 in (150 mm) . 
Gas Welding (Light) up to 1/8 in (3.2 mm) . 
Gas Welding (Medium) 1/s to ½ in 

(3.2 to 12.7 mm) •••••• 
Gas Welding (Heavy over½ in (12.7 mm) . 

Shade 
Number* 

10 

12 

14 
11 
12 
12 
12 
14 
2 

3 or 4 
3 or 4 
4 or 5 
5 or 6 
4 or 5 

5 or 6 
6 or 8 

*The choice of a filter shade may be made on the basis of visual 
acuity and may, therefore, vary widely from one individual to another, 
particularly under different current densities, materials, and welding 
processes. However, the degree of protection from radiant energy af 
forded by the filter plate or lens when chosen to allow visual acuity 
will still remain in excess of the needs of eye filter protection. Filter 
plate shades as low as shade 8 have proven suitably radiation-absorb 
ent for protection from the arc-welding processes. 

NOTE: In gas welding or oxygen cutting where the torch produces 
a high yellow light, it is desirable to use a filter lens that absorbs the 
yellow or sodium line in the visible light of the operation (spectrum). 
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Selecting laser safety glass 

INTENSITY ATTENUATION 
CW maximum power 

density 
(watts/cm2) 

Optical 
density 
(O.D.) 

Attenuation 
factor 

10-2 
10-1 

1.0 
10.0 

5 
6 
7 
8 

105 

10' 
107 

108 

.:.. 

181 



Respirator Selection Guide 

Hazard 

OXYGEN DEFICIENCY 

GAS AND VAPOR 
CONT AMIN ANTS 
Immediately dangerous 
to life or health. 

Not immediately dangerous 
to life or health. 

PARTICULATE 
CONTAMINANTS 
Immediately dangerous to 
life or health. 

Not immediately dangerous 
to life or health. 

Respirator 

Self-contained breathing apparatus. 
Hose mask with blower. 
Combination air-line respirator with 
auxiliary self-contained air supply or 
an air-storage receiver with ala rm. 

Self-contained breathing apparatus. 
Hose mask with blower. 
Air-purifying, full facepiece respirator 

with chemical canister (gas mask). 
Self-rescue mouthpiece respirator (for 

escape only). 
Combination air-line respirator with 
auxiliary self-contained air supply or 
an air-storage receiver with ala rrn 

Air-line respirator. 
Hose mask without blower. 
Air-purifying, half-mask or mouth- 
piece respirator with chemical cart 
ridge. 

Self-contained breathing apparatus. 
Hose mask with blower. 
Air-purifying, full facepiece respirator 

with appropriate filter. 
Self-rescue mouthpiece respirator (for 

escape only). 
Combination air-line respirator wi tb 
auxiliary self-contained air supply or 
an air-storage receiver with alarrn. 

Air-purifying, half-mask or mouth 
piece respirator with filter pad or 
cartridge. 

Air-line respirator. 
Air-line abrasive-blasting respirator. 
Hose mask without blower. 
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COMBINATION GAS, 
VAPOR, 
AND PARTICULATE 
CONTAMINANTS 
Immediately dangerous to 
life or health. 

Not immediately dangerous 
to life or health. 

Self-contained breathing apparatus. 
Hose mask with blower. 
Air-purifying, full facepiece respirator 

with chemical canister and appropri 
ate filter (gas mask with filter). 

Self-rescue mouthpiece respirator (for 
escape only). 

Combination air-line respirator with 
auxiliary self-contained air supply or 
an air-storage receiver with alarm. 

Air-line respirator. 
Hose mask without blower. 
Air-purifying, half-mask or mouth- 
piece respirator with chemical cart 
ridge and appropriate filter. 
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Effective date: January 1, 1986. 
Previous effective date: August 1, 1977. 
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4121:1-5-18(D)(2) 

RULE 4121:1-5-18. CONTROL OF AIR CONTAMINANTS. 

(A) Reserved. 

(B) Reserved. 
(C) Where employees are exposed to air contaminants, the air con 

taminants shall be minimized by at least one of the following 
methods: 
(1) Substitute a non-hazardous, or less hazardous material; 

(2) Confine or isolate the contaminants; 

(3) Remove at or near source; 

(4) Dilution ventilation; 
(5) Exhaust ventilation; (for examples of exhaust ventilation, 

see rule 4121:1-5-992 of the Administrative Code). 
(6) Using wet methods to allay dusts. NOTE: Good housekeeping 

is of definite value in minimizing air contaminants created 
by dusts. 

(D) Exhaust systems: machinery and equipment. 

(1) Grinding, polishing and buffing. 

(a) Abrasive wheels and belts. 
(i) Abrasive wheels and belts shall be hooded and ex 

hausted when there is a hazardous concentration 
of air contaminants. 

(ii) This does not apply to abrasive wheels or belts: 

(a) Upon which water, oil, or other liquid sub 
stance is used at the point of the grinding con 
tact; or 

(b) To small abrasive wheels used occasionally for 
tool grinding. 

(b) Separate exhaust systems. 
Abrasive wheel and buffing wheel exhaust systems 
shall be separate when the dust from the buffing wheel 
is of flammable material. 

(2) Generation of toxic materials. 
When toxic materials are generated in hazardous concentra 
tions during their application, drying, or handling, they shall 
be minimized or eliminated by at least one of the methods 
described in paragraph (C) of this rule. 
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(3) Internal combustion engines. 
Hazardous concentrations of air contaminants produced by 
internal combustion engines shall be exhausted. 

(E) Exhaust systems-structural requirements. 

(1) Exhaust or ventilating fan. 
Each exhaust or ventilating fan located less than seven feet 
above the floor or normal working level shall be guarded. 

(2) Ductwork. 
Exhaust ductwork shall be sized in accordance with good 
design practice which shall include consideration of fan ca 
pacity, length of duct, number of turns and elbows, var ia tio ri 
in size, volume, and character of materials being exhausted. 

(3) Discharge. 
The outlet from every separator or (collector) shall discharge 
the air contaminants collected by the exhaust system, in suc h 
manner that the discharged materials shall not re-enter tb.e 
working area in hazardous concentrations. 

(4) Location of air supply openings or inlets. 
Air supply openings or inlets through which air enters tb.e 
building or room in which the local exhaust system is in 
operation shall be isolated from any known source of contam 
ination from outside of the building. 

Effective date: January 1, 1986. 
Previous effective date: August 1, 1977. 
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RULE 4121:1-5-19. MANLIFTS OF THE ENDLESS BELT 
TYPE. 

(A) Reserved. 

(B) Reserved. 

(C) General requirements. 

(1) Floor openings. 

(a) Allowable size. 
Floor openings for both the up and down runs shall be 
no less than twenty-eight inches nor more than thirty 
six inches in width for a twelve-inch belt; no less than 
thirty-four inches nor more than thirty-eight inches for 
a fourteen-inch belt; and no less than thirty-six inches 
nor more than forty inches for a sixteen-inch belt and 
shall extend no .less than twenty-four inches, nor more 
than twenty-eight inches from the face of the belt. 

(b) Uniformity. 
All floor openings for a given manlift shall be uniform 
in size and shall be approximately circular, and each 
shall be located vertically above the opening below it. 

(2) Landings. 

(a) Vertical clearance. 
The clearance between the floor or mounting platform 
and the lower edge for the conical guard above it re 
quired by paragraph (C)(3) of this rule shall be no less 
than seven feet six inches. Where this clearance cannot 
be obtained no access to the manlift shall be provided 
and the manlift runway shall be enclosed where it 
passes through such floor. 

(b) Clear landing space. 
The landing space adjacent to the floor openings shall 
be free from obstructions and kept clear at all times. 
This landing space shall be no less than two feet in 
width from the edge of the floor opening used for mount 
ing and dismounting. 

(c) Lighting of landings. 
Adequate lighting, no less than five lumens, shall be 
provided at each floor landing at all times when the lift 
is in operation. 

I 
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(d) Landing surface. 
The landing surfaces at the entrances and exits to the 
manlift shall be constructed and maintained as to pro 
vide safe footing at all times. 

(e) Emergency landings. 
Where there is a travel of fifty feet or more between 
floor landings, one or more emergency landings shall be 
provided so that there will be a landing (either floor or 
emergency) for every twenty-five feet or less of ma nlift 
travel. 

(i) Emergency landings shall be accessible from both 
the up and down runs of the manlift and shall gi'-·e 
access to the ladder required in paragraph (C)(8) of 
this rule. 

(ii) Emergency landings shall be completely enclosed 
with a standard railing and toeboard. 

(iii) Platforms constructed to give access to bucket el 
evators or other equipment for the purpose of in 
spection, lubrication and repair may also serve a 
emergency landings under this rule. All such plat 
forms will then be considered part of the emergency 
landing and shall be provided with standard guard 
railings and toeboards. 

(3) Guards on underside of floor openings. 
(a) Fixed type. 

The ascending side of the manlift floor openings shall 
be provided with a bevel guard or cone meeting the fo l 
lowing requirements: 

(i) Slope. 
The cone shall make an angle of no less than forty 
five degrees with the horizontal. An angle of sixty 
degrees or greater shall be used where ceiling 
heights permit. 

(ii) Extent. 
The lower edge of this guard shall extend no less 
than forty-two inches outward from any handhold 
on the belt. It shall not extend beyond the upper 
surface of the floor above. 

(iii) Material and construction. 
The cone shall be made of no less than "No. 18 
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S. Gauge" sheet steel or material of equivalent 
strength or stiffness. The lower edge shall be rolled 
to a minimum diameter of one-half inch and the 
interior shall be smooth with no rivets, bolts or 
screws protruding. 

(b) Floating type. 
In lieu of the fixed guards specified in paragraph 
(C)(3)(a) of this rule, a floating type safety cone may be 
used, such floating cones to be mounted on hinges no 
less than six inches below the underside of the floor and 
so constructed as to actuate a limit switch should a force 
of two pounds be applied on the edge of the cone closest 
to the hinge. The depth of this floating cone shall not 
exceed twelve feet. 

(4) Protection of entrances and exits. 
(a) Guardrail requirement. 

The entrances and exits at all floor landings affording 
access to the manlift shall be guarded by a maze (stag 
gered railing) or a handrail equipped with self-closing 
gates. 

(b) Construction. 
The rails shall be standard guardrails with toeboards 
meeting the provisions of rule 4121:1-5-02 of the Ad 
ministrative Code. 

(c) Gates. 
Gates, if used, shall open outward and shall be self-clos 
ing. Corners of gates shall be rounded. 

(d) Maze. 
Maze or staggered openings shall offer no direct passage 
between enclosure and outer floor space. 

(e) Except where building layout prevents, entrances at all 
landings shall be in the same relative position. 

(5) Guards for openings. 
(a) Construction. 

The floor opening at each landing shall be guarded on 
sides not used for entrance or exit by a wall, a railing 
and toeboard or by panels of wire mesh of suitable 
strength. 

I 
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/ 

(b) Height and location. 
Such rails. or guards shall be no less than forty-two 
iim:.ek~s m height on the up-running side and ·sm:,-:siix 
inches in height on the down-running side. Rails or 
guards shall be located no more than one foot from the 
edge of the floor opening. 

(6) Bottom arrangement. 
(a) Bottom landing. 

At the bottom landing the clear area shall be no smaller 
than the area enclosed by the guardrails on the floors 
above, and any wall in front of the down-running side 
of the belt shall be no less than forty-eight inches from 
the face of the belt. This space shall not be encroached 
upon by stairs or ladders. 

(b) Location of lower pulley. 
The lower (boot) pulley shall be installed so that it i · 
supported by the lowest landing served. The sides of the 
pulley support shall be guarded to prevent contact with 
the pulley or the steps. 

(c) Mounting platform. 
A mounting platform shall be provided in front or to one 
side of the up-run at the lowest landing, unless the floor 
level is such that the following requirement can be met 
the floor or platform shall be at or above the point at 
which the upper surface of the ascending step complete 
its turn and assumes a horizontal position. 

(d) Guardrails. 
To guard against employees walking under a descend 
ing step, the area on the down side of the manlift shall 
be guarded in accordance with paragraph (C)(4) of this 
rule. To guard against an employee getting between the 
mounting platform and an ascending step, the area be 
tween the belt and the platform shall be protected by a 
guardrail. 

(7) Top arrangements. 

(a) Clearance from floor. 
A top clearance shall be provided of no less than eleven 
feet above the top terminal landing. This clearance shall 
be maintained from a plane through each face of the 
belt to a vertical cylindrical plane having a diameter 
two feet greater than the diameter of the floor opening. 
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extending upward from the top floor to the ceiling on 
the up-running side of the belt. No encroachment of 
structural or machine supporting members within this 
space will be permitted. 

(b) Pulley clearance. 

(i) There shall be a clearance of no less than five feet 
between the center of the head pulley shaft and any 
ceiling obstruction. 

(ii) The center of the bead pulley shaft shall be no less 
than six feet above the top terminal landing. 

(c) Emergency grab rail. 
An emergency grab bar or rail and platform shall be 
provided at the head pulley when the distance to the 
head pulley is over six feet above the top landing, oth 
erwise only a grab bar or rail is to be provided to permit 
the rider to swing free should the emergency stops be 
come inoperative. 

(8) Emergency exit ladder. 
A fixed metal ladder accessible from both the up and down 
run of the manlift shall be provided for the entire travel of 
the manlift. Such ladder shall be in accordance with para 
graph (C)(6) of rule 4121:1-5-03 of the Administrative Code, 
except that a safety cage shall not be provided, notwithstand 
ing the provisions of paragraph (C)(6) of rule 4121:1-5-03 of 
the Administrative Code. 

(9) Superstructure bracing. 
Manlift rails shall be secured in such a manner as to avoid 
spreading, vibration and misalignment. 

(10) Illumination. 

(a) General. 
Both runs of the manlift shall be illuminated at all 
times when the lift is in operation. An intensity of no 
less than one lumen shall be maintained at all points. 
(See paragraph (C)(2)(c) of this rule for illumination re 
quirements at landings.) 

(b) Control of illumination. 
Lighting of manlift runways shall be by means of cir 
cuits permanently tied in to the building circuits (no 
switches), or shall be controlled by switches at each 
landing. Where separate switches are provided at each 

■
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(b) Height and location. 
Such rails or guards shall be no less than forty-two 
inches in height on the up-running side and sixty-six 
inches in height on the down-running side. Rails or 
guards shall be located no more than one foot from the 
edge of the floor opening. 

(6) Bottom arrangement. 

(a) Bottom landing. 
At the bottom landing the clear area shall be no smaller 
than the area enclosed by the guardrails on the floors 
above, and any wall in front of the down-running side 
of the belt shall be no less than forty-eight inches from 
the face of the belt. This space shall not be encroached 
upon by stairs or ladders. 

(b) Location of lower pulley. 
The lower (boot) pulley shall be installed so that it is 
supported by the lowest landing served. The sides of the 
pulley support shall be guarded to prevent contact with 
the pulley or the steps. 

(c) Mounting platform. 
A mounting platform shall be provided in front or to one 
side of the up-run at the lowest landing, unless the floor 
level is such that the following requirement can be met: 
the floor or platform shall be at or above the point at 
which the upper surface of the ascending step completes 
its turn and assumes a horizontal position. 

(d) Guardrails. 
To guard against employees walking under a descend 
ing step, the area on the down side of the manlift shall 
be guarded in accordance with paragraph (C)(4) of this 
rule. To guard against an employee getting between the 
mounting platform and an ascending step, the area be 
tween the belt and the platform shall be protected by a 
guardrail. 

(7) Top arrangements. 

(a) Clearance from floor, 
A top clearance shall be provided of no less than eleven 
feet above the top terminal landing. This clearance shall 
be maintained from a plane through each face of the 
belt to a vertical cylindrical plane having a diameter 
two feet greater than the diameter of the floor opening. 
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extending upward from the top floor to the ceiling on 
the up-running side of the belt. No encroachment of 
structural or machine supporting members within this 
space will be permitted. 

(b) Pulley clearance. 

(i) There shall be a clearance of no less than five feet 
between the center of the head pulley shaft and any 
ceiling obstruction. 

(ii) The center of the head pulley shaft shall be no less 
than six feet above the top terminal landing. 

(c) Emergency grab rail. 
An emergency grab bar or rail and platform shall be 
provided at the head pulley when the distance to the 
head pulley is over six feet above the top landing, oth 
erwise only a grab bar or rail is to be provided to permit 
the rider to swing free should the emergency stops be 
come inoperative. 

(8) Emergency exit ladder. 
A fixed metal ladder accessible from both the up and down 
run of the manlift shall be provided for the entire travel of 
the manlift. Such ladder shall be in accordance with para 
graph (C)(6) of rule 4121:1-5-03 of the Administrative Code, 
except that a safety cage shall not be provided, notwithstand 
ing the provisions of paragraph (C)(6) of rule 4121:1-5-03 of 
the Administrative Code. 

(9) Superstructure bracing. 
Manlift rails shall be secured in such a manner as to avoid 
spreading, vibration and misalignment. 

(10) Illumination. 

(a) General. 
Both runs of the manlift shall be illuminated at all 
times when the lift is in operation. An intensity of no 
less than one lumen shall be maintained at all points. 
(See paragraph (C)(2)(c) of this rule for illumination re 
quirements at landings.) 

(b) Control of illumination. 
Lighting of manlift runways shall be by means of cir 
cuits permanently tied in to the building circuits (no 
switches), or shall be controlled by switches at each 
landing. Where separate switches are provided at each 

I 
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landing, any switch shall turn on all lights necessary to 
illuminate the entire runway. 

(11) Weather protection. 
The entire manlift and its driving mechanism shall be pro 
tected from the weather at all times. 

(D) Mechanical requirements. 

(1) Machines. 

(a) Brakes. 
Brakes provided for stopping and holding a manlift shall 
be inherently self-engaging, by requiring power or force 
from an external source to cause disengagement. The 
brake shall be electrically released, and shall be applied 
to the motor shaft for direct-connected units or to the 
input shaft for belt-driven units. The brake shall be ca 
pable of stopping and holding the manlift when the de 
scending-side is loaded with two hundred fifty pounds 
on each step. 

(b) Belt. 

(i) Material. 
The belt shall be of hard-woven canvas, rubber 
coated canvas, leather, or other material meeting 
the strength requirements of paragraph 
(D)(l)(b)(iii) of this rule and having a coefficient of 
friction such that when used in conjunction with 
an adequate tension device it will meet the brake 
test specified in paragraph (D)(l)(a) of this rule. 

(ii) Width. 
The width of the belt shall be no less than twelve 
inches for a travel not exceeding one hundred feet, 
no less than fourteen inches for a travel greater 
than one hundred feet but not exceeding one 
hundred fifty feet and sixteen inches for a travel 
exceeding one hundred fifty feet. 

(iii) Strength. 
The strength of the belt shall be no less than one 
thousand five hundred pounds per inch of belt 
width for belts having a distance between pulley 
centers not in excess of one hundred feet, and one 
thousand eight hundred pounds per inch of belt 
width for belts having a distance between pulley 
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centers of over one hundred feet but not in excess 
of two hundred feet; for over two hundred feet, two 
thousand four hundred fifty pounds per inch of belt 
width. 

(iv) Belt fastenings. 
Belts shall be fastened by a lapped splice or shall 
be butt-spliced with a strap on the side of the belt 
away from the pulley. 

(a) For lapped splices, the overlap of the belt at 
the splice shall be no less than three feet 
where the travel of the manlift does not exceed 
one hundred feet and no less than four feet, if 
the travel exceeds one hundred feet. Where 
butt splices are used the straps shall extend 
no less than three feet on one side of the butt 
for a travel not in excess of one hundred feet 
and four feet for a travel in excess of one 
hundred feet. 

(b) For twelve-inch belts, the joint shall be fas 
tened with no less than twenty special eleva 
tor bolts, each of a minimum diameter of one 
fourth inch. These bolts shall be arranged as 
to cover the area of the joint effectively. 

(c) The minimum number of bolts for a belt width 
of fourteen inches shal 1 be no less than 
twenty-three and for a belt width of sixteen 
inches, the number of bolts shall be no less 
than twenty-seven. 

(v) Repairs prohibited. 
A belt that has become torn while in use on a man 
lift shall not be spliced and put back in service. 

(vi) Flush bolt heads. 
All bolts used for splicing the belt or securing 
handholds or steps to the belt shall be installed and 
maintained so that the heads do not project beyond 
the inner surface of the belt. 

(c) Pulleys. 
Drive pulleys and idler (boot) pulleys shall have a di 
ameter no less than given in the following table to this 
rule. 

■
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Table 19-1 
MINIMUM 

BELT STRENGTH MINIMVJ\1 

CON- POUNDS PER PULLEY 

STRUC- INCH DIAMETE!t 

TION OF WIDTH INCHES 

5 ply 1500 20 
6 ply 1800 20 
7 ply 2100 22 

(The above values are based on thirty-two-ounce duck, 
three hundred pounds per linear inch per ply.) 

(d) Pulley protection. 
The machine shall be so designed and constructed as to 
catch and hold the driving pulley in event of shaft fail 
ure. 

(e) Belt location. 
Manlift belts shall be centered in the floor openings. 

(f) Pulley lagging. 
All head pulleys shall be lagged (i.e., covered with nori. 
slip material securely fastened in place). 

(2) Speed. 
No manlift designed for a speed in excess of eighty feet per 
minute shall be installed. 

(3) Steps. 

(a) Minimum depth. 
Steps shall be no less than twelve inches nor more than 
fourteen inches deep, measured from the belt to the edge 
of the step. 

(b) Width. 
The width of the step shall be no less than the width of 
the belt to which it is attached. 

(c) Distance between steps. 
The distance between steps shall be equally spaced and 
not less than sixteen feet measured from the upper sur 
face of one step to the upper surface of the next step 
above it. 

(d) Angle of step. 
The surface of the step shall make approximately a right 
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angle with the up and down run of the belt, and shall 
travel in the approximate horizontal position with the 
up and down run of the belt. 

(e) Surfaces. 
The upper or working surfaces of the step shall be of a 
material having inherent nonslip characteristics (coef 
ficient of friction no less than 0.5) or shall be covered 
completely by a nonslip tread securely fastened to it. 

(f) Strength of step supports. 
When subjected to a load of four hundred pounds applied 
at the approximate center of the step, step frames or 
supports and their guides shall be of adequate strength 
to: 

(i) Prevent the disengagement of any step roller. 

(ii) Prevent any appreciable misalignment. 

(iii) Prevent any visible deformation of the step or its 
support. 

(g) Prohibition of steps without handholds. 
No step shall be provided unless there is a corresponding 
handhold above or below it meeting the requirements 
of paragraph (0)(4) of this rule. If a step is removed for 
repairs or permanently, the handholds immediately 
above and below it shall be removed before the lift is 
again placed in service. 

(4) Handholds. 

(a) Location. 
Handholds attached to the belt shall be provided and so 
installed that they are no less than four feet nor more 
than four feet eight inches above the step tread. These 
shall be so located as to be available on both up and 
down run of the belt. 

(b) Size. 
The grab surface of the handhold shall be no less than 
four and one-half inches in width, no less than three 
inches in depth and provide two inches of clearance from 
the belt. Fastenings for handholds shall be located no 
less than one inch from the edge of the belt. 

(c) Strength. 
The handhold shall be capable of withstanding, without 

I 
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damage, a load of three hundred pounds applied parallel 
to the run of the belt. 

(d) Prohibition of handhold without steps. 
No handhold shall be provided without a corresponding 
step. If a handhold is removed permanently or tempo 
rarily, the corresponding step and handhold for the op 
posite direction of travel shall also be removed before 
the lift is again placed in service. 

(e) Type. 
All handholds shall be of the closed type. 

(5) Up limit stops. 

(a) Requirements. 
Two separate automatic stop devices shall be provided 
to cut off the power and apply the brake when a loaded 
step passes the upper terminal landing. One of these 
shall consist of a split-rail switch or equivalent mechan 
ically operated by the step roller and located no more 
then six inches above the top terminal landing. The sec 
ond automatic stop device may consist of any of the fol 
lowing: 

(i) A split-rail switch placed six inches above and on 
the side opposite the first limit switch. 

(ii) An electronic device. 

(iii) A switch actuated by a lever, rod or plate, the latter 
to be placed on the up side of the head pulley so as 
to just clear a passing step. 

(b) Manual reset location. 
After the manlift has been stopped by a stop device it 
shall be necessary to reset the automatic stop manually. 
The device shall be so located that a person resetting it 
shall have a clear view of both the up and down runs of 
the manlift. It shall not be possible to reset the device 
from any step or platform. 
(c) Cut-off point. 

The initial limit stop device shall function so that 
the manlift will be stopped before the loaded step 
has reached a point twenty-four inches above the 
top terminal landing. 
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(d) Electrical requirements. 

(i) Where such switches open the main motor circuit 
directly they shall be of the multipole type. 

(ii) Where electronic devices are used thay shall be so 
designed and installed that failure will result in 
shutting off the power to the driving motor. 

(iii) Where flammable vapors or dusts may be present 
all electrical installations shall be of a type ap 
proved for use in such locations. 

(iv) Unless of the oil-immersed type, controller contacts 
carrying the main motor current shall be copper to 
carbon or equal, except where the circuit is broken 
at two or more points simultaneously. 

(6) Emergency stop. 

(a) Requirements. 
An emergency stop means shall be provided. 

(b) Location. 
This stop means shall be within easy reach of the as 
cending and descending runs of the belt. 

(c) Operation. 
This stop means shall be so connected with the control 
lever or operating mechanism that it will cut off the 
power and apply the brake when pulled in the direction 
of travel. 

(d) Rope. 
If rope is used, it shall be no less than three-eighths 
inch in diameter. Wire rope, unless marlin-covered, 
shall not be used. 

(7) Factor of safety. 
All parts of the machine shall have a factor of safety of six 
based on a load of two hundred pounds on each horizontal 
step on the up and down runs. 

(8) Instruction and warning signs and devices. 

(a) Instruction signs at landings or belt. 
Signs of conspicuous and easily read style giving in 
structions for the use of the manlift shall be posted at 
each landing or stenciled on the belt. 

I 
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(i) Size and legibility. 
Such signs shall be of letters no less than one inch 
in height and of a color having high contrast with 
the surface on which it is stenciled or painted 
(white or yellow on black or black on white or 
gray). 

(ii) Inscription. 
The instructions shall read approximately as fol 
lows: "FACE OF THE BELT. USE THE HAND 
HOLDS. TO STOP- PULL ROPE." 

(b) Top floor warning sign and light. 
(i) Requirements. 

At the top floor an illuminated sign shall be dis 
played bearing the following wording: "TOP 
FLOOR - GET OFF." The sign shall be in block 
letters no less than two inches in height. This sign 
shall be located within easy view of an ascending 
passenger and no more than two feet above the top 
terminal landing. 

(ii) Additional warning light. 
In addition to the sign required by paragraph 
(D)(8)(b)(i) of this rule, a red warning light of no 
less than forty-watt rating shall be provided im 
mediately below the upper landing terminal and so 
located as to shine in the passenger's face. 

(c) A visual or audible warning system shall be provided to 
alert passengers and others in the vicinity when a man 
lift is started or re-started. 

(d) Visitor warning. 
A conspicuous sign having the following legend, "AU 
THORIZED PERSONNEL ONLY," shall be displayed 
at each landing. The sign shall be of block letters no less 
than two inches in height and shall be of a color offering 
high contrast with the background color." 

(E) Recommended minimum instructions in the proper use of 
manlifts. 

(1) Only authorized personnel, trained in their use, shall be per 
mitted to use manlifts. 

(2) When riding a manlift, the passenger shall stand squarely 
on the step, face the belt and grip the handhold securely. 

198 



4121:1-5-19(F)(2)(p) 

Jumping on the step, yanking on the handhold or engaging 
in horseplay of any kind is prohibited. 

(3) No freight, packaged goods, pipe, lumber or construction ma 
terials of any kind shall be handled on any manlift. 

(4) No tools, except those which will fit entirely within a pocket 
in usual working clothes shall be carried on any manlift. 

(5) Before starting or re-starting the manlift, it shall be neces 
sary to alert all passengers on the manlift and all others in 
its vicinity. 

(F) Inspection and maintenance. 

(1) Frequency. 
All manlifts shall be inspected by a competent designated 
person at intervals of no more than thirty days. Limit 
switches shall be checked weekly. Manlifts found to be un 
safe shall not be operated until properly repaired. 

(2) Items covered. 
The inspection shall cover but is not limited to the following 
items: 

I 

(a) Steps; 

(b) Steps fastenings; 
(c) Rails; 
(d) Rail supports and fastenings; 

(e) Rollers and slides; 
(f) Belt and belt tension; 

(g) Handholds and fastenings; 
(h) Floor landings; 
(i) Guardrails; 

(j) Lubrication; 

(k) Limit switches; 
(1) Warning signs and lights; 

(m) Illumination; 
(n) Drive pulley; 
(o) Bottom (boot) pulley and clearance; 

(p) Pulley supports; 
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(q) Motor; 

(r) Driving mechanism; 

(s) Brake; 

(t) Electrical switches; 

(u) Vibration and misalignment; 

(v) Skip on up or down run when mounting step (indicating 
worn gears). 

Effective date: January 1, 1986. 
Previous effective date: January 1, 1979. 
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RULE 4121:1-5-20. ROOF CAR SUSPENDED PLATFORMS. 

(A) Roof car. 

(1) The horizontal speed of a roof car shall be no more than fifty 
feet per minute. 

(2) A roof car may not be moved horizontally unless means are 
in place to prevent the car from moving outside the areas 
provided for roof car travel. 

(3) The roof car shall be designed and installed in such a manner 
as to remain stable and upright under every loading condi 
tion. 

(4) A roof car shall be so positioned and anchored to the struc 
ture as to insure that the working platform is placed and 
retained in proper position for vertical travel. 

(5) The operating device controlling movement of a roof car shall 
be of the continuous pressure weatherproof electric type and 
shall be located on the roof car, the working platform, or 
both. If located on both, such operating devices shall be in 
terlocked so that control is possible only from one at a time. 

(6) The operating device controlling movement of a roof car shall 
not be operable until the working platform is at its upper 
most position for travel and is not in contact with the build 
ing face or fixed vertical guides in the face of the building, 
and until all protective devices and interlocks are in a po 
sition for movement. 

(7) If the access to the roof car at any point of its travel is not 
over the roof area, standard guardrails with self-closing, self 
locking gates shall be provided on the roof car. 

(B) Working platforms. 

(1) The working platform shall be of girder or truss construction 
and shall be capable of supporting its rated load under any 
position of loading. 

(2) Each working platform shall bear the manufacturer's load 
rating plate, conspicuously posted and legible, stating the 
maximum permissible load. 

(3) The vertical speed of a working platform suspended by four 
or more hoisting ropes shall be no more than seventy-five 
feet per minute. 

(4) The vertical speed of a working platform suspended by less 
than four hoisting ropes shall be no more than thirty-five 

• 
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feet per minute. 

(5) The working platform shall be no less than twenty-four 
inches wide. 

(6) The working platform shall be provided with toeboards and 
with permanent guardrails no less than thirty-six inches 
high, and no more than forty-two inches high at the front 
(building side). At the rear, and on the sides, a standard 
guardrail and toeboard shall be provided. An intermediate 
guardrail shall be provided around the entire platform be 
tween the top guardrail and the toeboard. 

(7) The platform flooring shall be of the nonskid type. 

(8) Where access gates are provided, they shall be self-closing 
and self-locking. Such gates are required where access to the 
working platform is not over the roof area. 

(9) A means shall be provided to prevent inadvertent horizontal 
movement of the working platform. 

(10) The operating device controlling vertical movement of the 
working platform shall be located on the working platform 
and shall be of the continuous pressure weatherproof electric 
type. 

(11) The operating device controlling vertical movement shall be 
operable only when all electrical protective devices and in 
terlocks on the working platform are in normal operating 
position, and the roof car is at an established operating point. 

(12) On roof-powered platforms, an emergency electric operating 
device shall be provided near the hoisting machine for use 
in the event of failure of the normal operating device for the 
working platform or failure of the traveling cable system. 
This emergency device shall be mounted in a locked com 
partment and shall have a legend mounted thereon reading: 
"For Emergency Operation Only. Establish Communication 
With Personnel On Working Platform Before Use." A key 
for unlocking the compartment housing the emergency op 
erating device shall be mounted in a break-glass receptacle 
located near the device. 

(C) Hoisting equipment. 

(1) Hoisting equipment shall consist of a power-driven drum or 
drums contained in the roof car (i.e., roof-powered platform) 
or contained on the working platform (i.e., self-powered plat 
form). 
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(2) Hoisting equipment shall be power-operated in both up and 
down directions. 

(3) Where exposed to contact, rotating shafts, drums, couplings, 
other mechanisms and gears shall be guarded. 

(4) Friction devices or clutches shall not be used for connecting 
the main driving mechanism to the drum or drums. Belt-or 
chain-driven machines are prohibited. 

(5) Hoisting motors shall be electric and of waterproof construc 
tion. 

(6) Hoisting motors shall be directly connected to the hoisting 
machinery. Motor couplings, if used, shall be of steel con 
struction. 

(7) Hoisting machines shall have two independent braking 
means, each designed to stop and hold the working platform 
with one hundred twenty-five percent of rated load. 

CD) Hoisting ropes and winding drums. 
(1) Each hoisting rope shall be made of wire and shall be no less 

than five-sixteenths-inch diameter. 
(2) Working platforms shall be suspended by no less than two 

ropes with a safety factor of ten as calculated under the fol 
lowing formula: 
F = s X N 

w 
Where 
S = manufacturer's rated breaking strength of one rope 

N = number of ropes under load 
W =maximum static load on all ropes with the platform and 

its rated load at any point of its travel 

(3) Where winding drums are used, the rope shall be wound in 
level layers. 

(4) Winding drums shall have no less than three turns of rope 
remaining when the working platform is at its lowest pos 
sible point of travel. 

(5) Where the working platform is suspended by more than two 
ropes, the nondrum ends of the ropes shall be provided with 
individual shackle rods which will permit individual adjust 
ment of rope lengths. 
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(6) The lengthening or repairing of wire ropes by splicing 1s 
prohibited. 

(7) More than two reverse bends in each rope are prohibited 

(8) Wire rope shall not be used if, in any length of eight diam 
eters, the total number of visible broken wires exceeds ten 
percent of the total number of wires, or if the rope shows 
other signs of excessive wear, corrosion, or defect. 

(E) Electrieal protective devices. 

(1) Electrical protective devices and interlocks shall be of the 
weatherproof type. 

(2) When a traveling cable storage reel is used, an electric con 
tact shall be provided and so connected that it will cause the 
relay for vertical travel to open if the tension on the traveling 
cable exceeds safe limits. 

(3) An automatic overload device shall be provided to cut off 
electrical power to the circuit in all hoisting motors for travel 
in the up direction, should the load applied to the hoisting 
ropes at either end of the working platform exceed one 
hundred twenty-five percent of its normal tension with rated 
load as shown on the manufacturer's data plate on the work 
ing platform. 

(4) An automatic device shall be provided for each hoisting rope 
which will cut off electrical power to the hoisting motor or 
motors in the down direction and will apply the brakes if any 
hoisting rope becomes slack. 

(5) Upper and lower directional limit devices shall be provided 
to prevent the travel of the working platform beyond the 
normal upper and lower limits of travel. 

(6) Directional limit devices, if driven from the hoisting machine 
by chains, tapes, or cables, shall incorporate a device to dis 
connect the electric power from the hoisting machine and 
apply both the primary and secondary brakes in the event 
of failure of the driving means. 

(7) On platforms with four or more ropes, final terminal stopping 
devices for the working platform shall be provided as a sec 
ondary means of preventing the working platform from over 
traveling at the terminals. 

(8) Emergency stop switches shall be provided in or adjacent to 
each operating device. 
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(9) Electrical cord strain relief anchors and grip or equivalent 
means shall be provided to prevent the electrical cord from 
pulling on the receptacle. 

(F) Emergency communications. 
A means of two-way communication shall be provided for each 
roof car suspended platform for use in an emergency. 

(G) Safety belts and lifelines. 
A safety belt or harness with means for attachment to a lifeline 
on the roof or to the working platform shall be provided for each 
employee on a working platform suspended by less than four wire 
ropes. 

Effective date: January 1, 1983. 
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RULE 4121:1-5-21. STORAGE BATTERIES. 

(A) Battery charging areas shall be designated for that purpose. 

(B) Employees shall be instructed that: 

(1) When charging batteries, acid shall be poured into water; 
water shall not be poured into acid; 

(2) When charging batteries, make certain vent caps are func 
tioning: vent caps shall be kept in place to avoid electrolyte 
spray, and covers shall be open to dissipate heat; and 

(3) Smoking and open flames are prohibited. 

(C) In designated battery charging and changing areas the employer 
shall: 

(1) Provide personal protective equipment as required in rule 
4121:1-5-17 of the Administrative Code; 

(2) Provide fire protection; 

(3) Provide protection to charging apparatus to prevent damage 
by trucks; 

(4) Provide adequate ventilation for exhausting fumes; 

(5) Provide racks, when needed for support, made of nonco nduc 
tive materials with dielectric properties the equivalent of dry 
wood or made of other material coated or covered to achieve 
that objective; 

(6) Provide material handling equipment, such as a conveyor, 
hoist, or similar equipment, for handling large batteries, 
such as those used in electrically powered industrial trucks; 

(7) Provide a carboy tilter or siphon for handling electrolyte; 

(8) Provide signs prohibiting open flames or smoking. 

Effective date: January 1, 1986. 
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RULE 4121:1-5-22. CONFINED SPACES. 

(A) No employee shall be required to enter into any confined space 
unless a confined space entry procedure, incorporating one of the 
following, is used (see appendix to this rule for recommended en 
try procedures): 

(1) Air sampling shall be performed by qualified, trained per 
sonnel prior to and periodically during occupancy to deter 
mine that the atmosphere within the confined space contains 
an adequate quantity of oxygen (nineteen percent), and any 
known or expected harmful atmospheric contaminants have 
been diluted to safe concentrations. 

(2) A supplied-air respirator or self-contained breathing appa 
ratus is provided and used. 

(B) When the confined space has been exposed to, contained, or is 
likely to have combustible gases within its confines (such as sew 
age treatment plants), it shall not be entered unless the atmos 
phere contains a concentration of less than ten percent of the 
lower explosive limit, (see rule 4121:1-5-991 of the Administra 
tive Code). 

(C) Appropriate control measures, which may consist of forced or nat 
ural ventilation, use of personal protective equipment, a combi 
nation of these, or other effective control techniques, shall be 
instituted if tests under paragraph (A) (1) or (B) of this rule in 
dicate that the atmosphere in the space to be entered contains: 

(1) Any concentration of flammable vapor or gas ten percent or 
greater of the lower explosive limit; and/or, 

(2) A hazardous concentration of any known or expected toxic 
contaminants; and/or, 

(3) Less than nineteen percent oxygen. 

(D) Means of safe entry and exit shall be provided for entering or 
leaving a manhole, vault or other similar underground area. 

(E) Where electrical equipment is used in confined spaces subject to 
combustible atmospheres, the permanent fixtures to which the 
lamp socket and plugs are attached shall be the type approved 
for that location. All extension cords shall be made of heavy duty 
cord. All lamps shall be guarded. 

II 
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Appendix to rule 4121:1-5-22 

Recommended Procedures for Confined Space Entry 

(1) Designate at least one trained person to be responsible for 
adherence to entry procedures and require written approval 
by that person before permitting anyone to enter the confined 
space; 

(2) Post established entry procedures immediately adjacent to 
all confined space entry ports; other acceptable areas for 
posting would include the lid of the storage container or to 
post requirements for respiratory or testing equipment on 
crew trucks; 

(3) Provide periodic instruction and training in proper entry pro 
cedures to be used; 

(4) Standby personnel where provided shall be required at all 
times to be in communication with the worker within the 
confined space; an alarm or two-way radio system for the 
standby worker will be effective; 

(5) Approved rescue equipment should be available; since entry 
ports for confined space vary in size, precaution should be 
used in obtaining equipment of a proper size; 

(6) Establish procedures to prevent ignition of combustible at 
mospheres or re-entry of gases or liquids by locking out 
switches and blanking off transmission pipes; use nonspark 
ing tools; 

(7) Prevent generation of contaminants by neutralizing or flush 
ing out residual materials; 

(8) In testing for contaminants use only approved instruments 
maintained in proper working order; 

(9) Continual monitoring of oxygen and contaminant concentra 
tions during occupancy; 

(10) If respiratory equipment is supplied by an air compressor 
piped system, this system shall meet the specifications of the 
"Compressed Gas Association," to assure a supply of uncon 
taminated air; 

(11) When supplied-air or self-contained respiratory apparatus is 
used, personnel should be trained in the proper use of such 
apparatus; 

(12) Many employers use tags to show that a confined space may 
be entered safely. An example of such a tag is as follows: 
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CONFINED SPACE ENTRY PERMIT 

Date 
Area or Equipment to be Entered 
Location 
Purpose of Entry 
Testing Instruments Used 
Ventilation Equipment Used 
Rescue Equipment Provided 
Pipes Blanked Off & Switches Locked Out 

Periodic Checks Oxygen % LEL Tested 
Prior to Entry Time % Reading By Comments 

l 
2 

3 
4 

5 
6 

7 

THIS CONFINED SPACE HAS BEEN INSPECTED AND FOUND SAFE 
FOR ENTHY FOH PEHIOD SHOWN. 

Signed 
(Person ill Charge) Dateffime 

I 

(13) Emergency rescue procedures. 
(a) In all cases when an employee is stationed outside a 

compartment, tank, or a confined space, as tender or 
standby person for the employees working inside, he 
shall have immediately available for emergency use all 
necessary personal protective equipment. The tender or 
standby person shall wear the personal protective equip 
ment if he is exposed to the hazard. 

(b) When an employee enters a toxic or flammable atmos 
phere, he shall be provided with and use an adequate, 
attended lifeline. 

Effective date: January 1, 1986. 
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RULE 4121:1-5-23. ELECTRICAL CONDUCTORS AND 
EQUIPMENT. 

(A) Unless the electrical conductors or equipment to be worked on 
are isolated from all possible sources of voltage or are effectively 
grounded, the employer shall provide protective equipment ap 
proved for the voltage involved, such as rubber gloves with pro 
tectors, rubber sleeves, hot line tools, line hose, line guards, 
insulator hoods, blankets, and access boards. Employees shall be 
instructed in the use of such tools and equipment and, when work 
ing on or when working within contact distance of an energized 
conductor, shall use such tools and equipment. 

(B) Effective grounding devices shall be provided when work is per 
formed on deenergized circuits or equipment. Employees shall be 
instructed in the use of such grounding devices. 

(C) Protective devices and equipment shall be stored in a clean, dry 
compartment or box that will protect such equipment from punc 
tures, snags, or moisture. 

(D) Minimum clearance. 
Before an employee moves or operates power cranes, shovels, 
backhoes or any other type of material hoisting equipment within 
ten feet of an energized electrical conductor, the employer shall: 

(1) Assure that the conductor is deenergized and grounded, or 

(2) Assure that the conductor is moved, or 
(3) Assure that the conductor is guarded from accidental contact 

and an employee is designated to act as signalman to direct 
the operator in the movement of the equipment, or 

(4) Assure that an insulated boom or an insulated type guard 
about the boom or arm of the equipment and a dielectric 
insulator link between the load and the block are installed 
and an employee is designated to act as signalman to direct 
the operator in the movement of the equipment. 

(E) Approach distances to exposed energized conductors and equip 
ment. 
(1) The requirements of this paragraph apply only to the electric 

utility and clearance tree-trimming industries. 

(2) No employee shall be required to approach or take any con 
ductive object closer to any electrically energized power con 
ductors and equipment than prescribed in table 4121:l-5- 
23(E) to this rule unless: 
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(a) The employee is insulated or guarded from the ener 
gized parts (insulating gloves rated for the voltage in 
volved shall be considered adequate insulation); or 

(b) The energized parts are insulated or guarded from the 
employee and any other conductive object at a different 
potential; or 

(c) The power conductors and equipment are deenergized 
and grounded. 

Table 4121:l-5-23(E) 
ALTERNATING CURRENT - MINIMUM DISTANCES 

Voltage Range 
(phase to phase) 

kilovolt 
2.1 to 15 
15.1 to 35 
35.1 to 46 
46.1 to 72.5 
72.6 to 121 

138 to 145 
161 

...................... ················. 

Minimum Working and 
Clear Hot Stick 

Clearance 
2 ft. 0 in. 
2 ft. 4 in. 
2 ft. 6 in. 
3 ft. 0 in. 
3 ft. 4 in. 
3 ft. 6 in. 
3 ft. 8 in. 

230 to 242 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 ft. 0 in. 
345 to 362 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *7 ft. 0 in. 
500 to 552 . . . . . . . . . . .. *11 ft. 0 in. 
700 to 765 . . . . . ..... *15 ft. 0 in. 

*NOTE: For 345-362kv. 500-552kv. and 700-765kv. the minimum working distance 
and the minimum clear hot stick distance may be reduced provided that such distances 
are not less than the shortest distance between the energized part and a grounded 
surface. 

to 169 

(F) Approach distances to exposed energized conductors and equip 
ment. 

(1) The requirements of this paragraph apply only to the tele 
communications industry. 

(2) No employee shall be required to approach or take any con 
ductive object closer to any electrically energized power con 
ductors and equipment than prescribed in table 4121:l-5- 
23(F) to this rule unless: 

(a) The employee is insulated or guarded from the ener 
gized parts (insulating gloves rated for the voltage in 
volved shall be considered adequate insulation); or 

(b) The energized parts are insulated or guarded from the 
employee and any other conductive object at a different 
potential; or 

(c) The power conductors and equipment are deenergized 
and grounded. 
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Table 4121:1-5-23(F) 
Approach Distances to Exposed Energized Overhead Power 
Lines and Parts 

Voltage range 
(phase to phase, RMS) 

Approach 
distance 
(inches) 

300 V and less (') 
Over 300V, not over 750V 12 
Over 750V not over 2kV 18 
Over 2kV, not over 15kV 24 
Over 15kV, not over 37kV 36 
Over 37kV, not over 87.5kV 42 
Over 87.5kV, not over 12lkV 48 
Over 12lkV, not over 140kV 54 

'Avoid contact. 

(G) The requirements of paragraph (E) of this rule shall not apply to 
employees in insulated vehicle-mounted elevating and rotating 
work platforms. 

Effective date: January 1, 1986. 
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RULE 4121:1-5-24. POLES. 

(A) Unsafe poles. 
When, upon examination, evidence reveals a pole to be unsafe for 
climbing, employees shall not be required to climb such pole be 
yond the point where the unsafe condition begins, until the pole 
has been substantially reinforced, 

(B) Foreign attachments. 
The employee shall be required to remove all foreign attachments 
such as signs, notices, and posters, as he proceeds up the pole, 
except where such attachments cannot be legally removed. 

(C) Tag or hand lines. 
When raising or lowering poles and/or equipment, tag or hand 
lines shall be provided to maintain control of such pole or equip 
ment. 

Effective date: January 1, 1986. 
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RULE 4121:1-5-25. VEHICLE-MOUNTED ELEVATING AND 
ROTATING WORK PLATFORMS. 

(A) Vehicle stability. 
The employer shall provide a vehicle that will assure a stable 
support for the aerial device. 
(1) Alternative configuration. 

(a) If the aerial device is capable of alternative configura 
tions, these configurations, including the rated capacity 
in each situation, shall be stated on the operating in 
struction plate(s). Examples of alternative configura 
tions requiring such a description on operating 
instruction plate(s) are as follows: 

(i) Without extending outriggers vs. with outriggers 
extended to firm footing; 

(ii) With spring lock-outs engaged vs. without spring 
lock-outs engaged. 

(iii) With only one platform attached vs. with two plat 
forms attached; 

(iv) With digger attached to boom vs. with digger re 
moved from boom; 

(v) As a personnel carrying device only vs. as a per 
sonnel carrying and material handling device. 

(b) If the rated capacity of an alternative configuration is 
related to an angle which a boom makes with the hor 
izontal, then a means shall be provided by which the 
operator can determine if the boom is at a safe angle, 
using permanent and legible characters where marking 
is necessary. 

(2) Stability on level surface. 
Each aerial device when mounted on a vehicle and used in 
a specific configuration, shall be capable of sustaining a 
static load one and one-half times its rated capacity when 
the vehicle is on a firm and level surface. 

(3) Stability on slopes. 
Each aerial device, when mounted on a vehicle and used in 
a specific configuration, shall comprise a unit capable of sus 
taining a static load one and one-third times the rated ca 
pacity for that specific configuration in every position in 
which the load can be placed within the definition of the 

214 



4121: 1-5-25(B )( 1 )(c) 

specific configuration, when the vehicle is on a slope of five 
degrees downward in the direction most likely to cause over 
turning. If having the outriggers extended to a firm footing 
is a part of the definition of the configuration, then outrig 
gers shall be extended to provide maximum leveling for the 
purpose of determining whether the unit meets the stability 
requirements. If other facilities, such as means of turntable 
leveling, are provided to minimize the effect of sloping ter 
rain, then those facilities shall be utilized for the purpose of 
determining whether the unit meets the stability require 
ment. 

(B) Operating instruction plates. 
Operating instruction plates shall be provided and attached to all 
aerial devices. The plate or plates shall be located in a readily 
accessible area, shall be clearly visible, and shall state the follow 
ing: make, model and manufacturer's serial number; rated ca 
pacity; platform height; manufacturer's recommended operating 
pressure of pneumatic and hydraulic systems; caution and restric 
tions of operation; operating instructions and manufacturer's 
rated line voltage. Alternative configurations (see paragraph 
(A)(l) of this rule) shall require in addition to the above: chart, 
schematic or scale showing capacities of all combinations in their 
operating position, and caution and restrictions of operation of all 
alternate or combinations of alternate configurations. 

(1) Mechanical ratings. 
(a) Platform height. 

Platform height shall be measured at its maximum el 
evation from the floor of the platform to the ground. 

(b) Capacity. 
The load, in calculating the capacity rating, shall be the 
platform load and supplemental loads which may be af 
fixed directly to the boom. The capacity rating shall be 
designated with boom or booms extended to the maxi 
mum horizontal reach attainable throughout full rota 
tion of its pedestal. Capacities of the equipment in other 
positions must be specified separately. 

(c) Reach. 
Reach shall be measured from the center line of pedestal 
(rotation) to outer edge (rail) of the platform. 

I 

215 



4121:1-5-25(B)(2) 
(2) Electrical ratings. 

(a) Required statement. 
The operating instruction plate(s) shall state whether 
the aerial device is insulated or noninsulated. A label 
(minimum one-fourth-inch letters) shall be placed at 
each operating control station. 

(b) Rated line voltage. 
In the case of insulated units, the operating instruction 
plate(s) shall clearly state the rate line voltage for which 
the aerial device is designed. 

(C) Design. 

(1) Structural factor of safety. 
The basic structural elements of the aerial device which sup 
port the platform shall be designed such that the yield point 
of the materials used for any such elements shall not be 
exceeded with three times the rated load(s) on the aerial 
device. The same structural factor of safety shall apply to 
the platform. 

(2) Controls. 
Articulating boom and extensible boom platforms, specifi 
cally designed as personnel carriers, shall have both platform 
(upper) and lower controls. Upper controls shall be in or be 
side the platform within easy reach of the operator. Lower 
controls shall provide for overriding the upper controls. All 
controls shall be guarded or shall be of such type that they 
cannot be accidentally actuated. They shall be plainly 
marked as to their function. 

(3) System protection. 
Where the elevation of the boom or operation of the outrig 
gers is accomplished by means of a hydraulic cylinder assem 
bly, a pneumatic system or an electrically operated system, 
pilot operated check valves or other appropriate "fail safe" 
devices shall be provided to prevent free fall of the boom or 
collapse of the outriggers in the event of power failure. 

(4) Platform rail and toeboard. 
Each platform shall be provided with a guardrail no more 
than forty-five inches and no less than thirty-nine inches 
above the floor of the platform, an intermediate rail, and a 
toeboard, or its equivalent, around the periphery. 

(5) Bursting factor of safety. 
All components of hydraulic or pneumatic systems shall 
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withstand a pressure of not less than four times the normal 
operating pressure of the system. 

(6) Insulated boom and platform specifications. 
(a) The insulated boom and platform shall be constructed 

of an insulating material which will meet the test re 
quirements specified and shall be of dieletric material 
which will not absorb moisture (fiberglas or equivalent). 
All components bridging the insulated portions of the 
boom structure shall have an equivalent electrical in 
sulating value. 

(b) Test electrodes. 
Test electrodes shall be permanently located on the in 
side and outside surfaces of the insulated portion of the 
boom. Insulated units under sixty-nine kilovolts do not 
require permanent test electrodes. These electrodes 
shall be two to six inches from the metal portion of the 
lower end of the insulated upper boom. All hydraulic 
and air lines bridging the insulated portion of the boom 
shall have metallic couplings adjacent to the test elec 
trodes. Couplings shall be insulated from the metal por 
tion of the boom and electrically connected to the test 
electrodes. 

(c) When insulated booms and platforms are not used in 
proximity to electrical conductors, the requirements of 
paragraphs (C)(6)(a) and (C)(6)(b) of this rule do not ap 
ply. 

(D) Testing. 
( 1) Employees shall not be required to use aerial devices that 

have not been tested to withstand a static load of one and 
one-half the rated capacity through its entire range of mo 
tion. 

(2) Employees shall not be required to use insulated boom aerial 
devices or basket liners near energized conductors or equip 
ment unless such devices or liners will withstand approved 
electrical tests. 

(3) Any equipment specified in this paragraph must be subjected 
to the same tests as prescribed in paragraphs (D)(l) and 
(0)(2) of this rule after any modification. 

(E) Transfer to or from aerial basket. 
Employees of the electric utility and telecommunications indus- 
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tries and their contractors and subcontractors shall not be re 
quired to transfer from an aerial basket to any object or structure, 
or from any object or structure to an aerial basket, while the 
aerial basket is elevated above the ground. This does not apply 
to operations where the aerial basket is extended over a flat sur 
face and where the hazard of falling has been eliminated. 

(F) Flasher lights. 
Vehicles upon which elevating or rotating work platforms are 
mounted shall be provided with flasher lights. 

Effective date: January 1, 1986. 
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RULE 4121:1-5-26. TRENCHES AND EXCAVATIONS. 

(A) General requirements. 

(1) Utility companies and municipally owned utilities shall be 
contacted and advised of proposed work prior to the start of 
actual excavation. Prior to opening an excavation, effort 
shall be made to determine whether underground installa 
tions, i.e., sewer, telephone, water, fuel, electric lines, etc., 
will be encountered and, if so, where such underground in 
stallations are located. 

(2) An employee shall not be required to use mechanical digging 
or trenching equipment within three feet of an energized 
underground electrical conductor whose location is known, 
unless the conductors are protected by concrete ducts or 
equivalent protection. 

(3) Where trenches or excavations are made in locations adja 
cent to backfilled trenches or excavations or where trenches 
or excavations are subjected to vibrations from any source, 
such as railroad or highway traffic or the operation of ma 
chinery, additional precautions by way of shoring and brac 
ing shall be taken to prevent slides or cave-ins. 

(4) Undercutting of the exposed faces of trenches or excavations 
is prohibited unless the exposed faces of such undercutting 
are supported by one or more of the methods prescribed for 
the support of exposed faces of trenches. 

(5) Material placement. 
(a) Excavated material or other material shall be retained 

a minimum of twenty-four inches from the top edge of 
the trench or excavation. 

(b) As an alternative to the clearance prescribed in para 
graph (A) (5) (a) of this rule, the employer shall use 
effective barriers or other effective retaining devices in 
lieu thereof in order to prevent excavated or other ma 
terials from falling into the trench or excavation. 

(6) Wells, pits, shafts, etc. 
(a) All wells, pits, shafts, etc., shall be barricaded or cov 

ered. 
(b) Upon completion of exploration and similar operations, 

temporary wells, pits, shafts, etc., shall be backfilled. 

• 
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(B) Trenches. 

(1) The exposed faces of all trenches more than five feet high 
shall be shored, laid back to a stable slope, or some other 
equivalent means of protection shall be provided where em 
ployees may be exposed to moving ground or cave-ins. (See 
table 26-1 to this rule.) 

(2) Sides of trenches in unstable or soft material, five feet or 
more in depth, shall be shored, sheeted, braced, sloped, or 
otherwise supported by means of sufficient strength to pro 
tect the employees working within them. (See table 26-1 and 
table 26-2 to this rule.) 

(3) Sides of trenches in hard compact soil, including embank 
ments, shall be shored or otherwise supported when the 
trench is more than five feet in depth and eight feet or more 
in length. In lieu of shoring, the sides of the trench above 
the five-foot level shall be sloped to preclude collapse, but 
shall not be steeper than a one-foot rise to each one-half-foot 
horizontal. 

(4) Materials used for sheeting and sheet piling, bracing, shor 
ing and underpinning, shall be in good serviceable condition 
and timbers used shall be sound and free from large or loose 
knots, and shall be designed and installed so as to be effective 
to the bottom of the trench. 

(5) Minimum requirements - trench shoring. 

(a) Minimum requirements for trench bracing and shor inz 
shall be in accordance with table 26-2 to this rule The 
vertical planks in the bracing system shall extend at 
least to the top of the trench face. 

(b) Braces and diagonal shores in a wood shoring system 
shall not be subjected to compressive stress in excess of 
values given by the following formula: 

S = 1300 - 20L 
D 

Maximum ratio: L = 50 
D 

length, unsupported, in inches. 
Least side of the timber in inches. 
Allowable stress in pounds per square 
inch of cross section. 

(6) When employees are required to be in trenches four feet deep 

Where: L 
D 
s 
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or more, an adequate means of exit, such as a ladder or steps, 
shall be provided and located so as to require no more than 
twenty-five feet of lateral travel. 

(7) When bracing or shoring of trenches is required, such brac 
ing and shoring shall be carried along with the excavation. 

(8) Cross braces or trench jacks shall be placed in true horizontal 
position, be spaced vertically, and be secured to prevent slid 
ing, falling, or kickouts. 

(9) Portable trench boxes, safety cages or sliding trench shields 
may be used for the protection of employees in lieu of a shor 
ing system or sloping. Where such trench boxes or shields 
are used, they shall be designed, constructed, and main 
tained in a manner which will provide protection equal to or 
greater than the sheeting or shoring required for the trench 
and shall extend at least to the top of the trench face. 

(10) Backfilling and removal of trench supports shall progress 
together from the bottom of the trench. Jacks or braces shall 
be released slowly, and, in unstable soil, employees shall 
clear the trench before pulling out the jacks or braces with 
ropes. 

CC) Excavations. 
(1) The walls and faces of all excavations in which employees 

are exposed to danger from moving ground shall be guarded 
by a shoring system, sloping of the ground, or some other 
equivalent means. (See table 26-1 and table 26-2 to this rule.) 

(2) Supporting systems, i.e., piling, cribbing, shoring etc., shall 
be substantially constructed to prevent cave-in and sliding. 

(3) Excavations sloped to the angle of repose shall be flattened 
when an excavation has water conditions, silty materials, 
loose boulders, and areas where erosion, deep frost action, 
and slide planes appear. 

(4) Sides, slopes, and faces of all excavations shall be made safe 
by scaling, benching, barricading, rock bolting, wire mesh 
ing, or equally effective means. 

(5) Materials used for sheeting, sheet piling, cribbing, bracing, 
shoring, and underpinning shall be in good serviceable con 
dition, and timbers shall be sound, free from large or loose 
knots, and of proper dimensions. (See table 26-2 to this rule 
for proper dimensions.) 

II 
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Table 26-1. 

APPROXIMATE ANGLE OF REPOSE 
FOR SLOPING OF SIDES OF EXCAVATIONS 

Note: Clays, Silts, Loams or 
Non-Homogenous Soils 
Require Shoring and Bracing. 
The Presence of Ground 
Water Requires Special Treatment. 
Original 
Ground Line 

Original 
Ground Line 
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(6) Excavations below the level of the base of the footing of any 
foundation or retaining wall are prohibited, except in hard 
rock, unless the wall is underpinned and appropriate pre 
cautions are taken to ensure the stability of adjacent walls. 

(7) If it is necessary to place or operate power shovels, derricks, 
trucks, materials, or other heavy objects on a level above and 
near an excavation, the side of the excavation shall be sheet 
piled, shored, braced or sloped as necessary to resist the extra 
pressure due to such super-imposed loads. 

(8) When mobile equipment is utilized or allowed adjacent to 
excavations, substantial stop logs or barricades shall be in 
stalled. 

(9) Where employees or equipment are required to cross over 
excavations, walkways or bridges with standard guardrails 
shall be provided. 

Effective date: January 1, 1986. 
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RULE 4121:1-5-27. LASERS. 

See paragraph (D) (5) of rule 4121:1-5-17 of the Administrative Code 
for eye protection required in laser operations. 

(A) Labeling of laser equipment. 
The employer shall furnish equipment provided with labels con 
taining the following minimum information for continuous-wave 
(CW) lasers: 

(1) Wavelength or wavelength range; 

(2) Emergent beam size; 

(3) Beam divergence; 

(4) Maximum average power output; 

(5) Maximum emergency beam irradiance; 

(6) Manufacturer's name and address; 

(7) Product identification number. 

(B) Posting. 
The employer shall post notices in prominent locations in which 
lasers are being operated. (For examples see appendix to this 
rule.) 

(C) Beam shutters or caps shall be utilized, or the laser turned off, 
when laser transmission is not actually required. When the laser 
is left unattended for a substantial period of time, such as during 
lunch hour, overnight, or at change of shifts, the laser shall be 
turned off. 

(D) Atmospheric conditions. 
The employer shall require the employee to keep away from the 
source, range, and target of the laser when there is exposure to 
rain or snow or when there is dust or fog in the air. 

I 
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APPENDIX TO RULE 4121:1-5-27 
Example 1. 

SAMPLE WARNING SIGN FOR LASER USE. 

-;- 

YELLOW BACKGROUND 

HELIUM NEON 
LASER 

,:, 

DO NOT STARE INTO BEAM 

BLACK SYMBOL ANO LETTERS ,--- ___;__; 
!◄------------,. ,n-------------- 
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Example 2. 

SAMPLE WARNING SIGN FOR LASER USE . 

10 in 

Q SWITCHED 
RUBY LASER Bl.AO( LETTERS 

RESTRICTED 
ACCESS 

WHTlc BAO<GAOl,N) 

1---- 14 tn 

• 

Effective date: January 1, 1986. 
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RULE 4121:1-5-28. HELICOPTERS. 

(A) Slings and tag lines. 
Loads shall be balanced and securely fastened. Tag lines where 
used shall be of a length that will not permit their being drawn 
up into the rotors. Pressed sleeve, swedged eyes, or equivalent 
means shall be used for all freely suspended loads to prevent hand 
splices from spinning open or cable clamps from loosening. 

(B) Cargo hooks. 
All electrically operated cargo hooks shall have the electrical ac 
tivating device so designed and installed as to prevent inadvert 
ent operation. In addition, the cargo hooks shall be equipped with 
an emergency mechanical control for releasing the load. Hooks 
shall be tested prior to each day's operation to determine that the 
release functions properly, both electrically and mechanically. 

(C) Personal protective equipment. 
Personal protective equipment shall be provided and shall consist 
of complete eye protection and a hard hat secured by a chinstrap 

(D) Housekeeping 
Good housekeeping shall be maintained in all helicopter loading 
and unloading areas. 

(E) Weight limitation. 
The weight of an external load shall not exceed the helicopter 
manufacturer's rating. 

(F) Signal systems. 
The employer shall instruct the aircrew and ground personnel on 
the signal systems to be used and shall review the system with 
the employees in advance of hoisting the load. This applies to 
both radio and hand signal systems. Hand signals, where used, 
shall be as shown in illustration 28-1 to this rule, "Helicopter 
Hand Signals." 

(G) Communications. 
There shall be constant reliable communication between the pilot 
and a designated employee of the ground crew who acts as a sig 
nalman during the period of loading and unloading. Where hand 
signals are used the signalman shall be clearly distinguishable 
from other ground personnel. 

(H) Fires. 
Open fires are prohibited in areas where they could be spread by 
the rotor downwash. 
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ILLUSTRATION 28-1 HELICOPTER HAND SIGNALS. 

lc-h or,n e sr e e d e d horironlolly; ,ight 
nrm ,,...""P' vp-o,d to po1llion 

- .. ~

0

4 
'"'A 

R,gl,1 arm e e r e o d e d hor11ontoily; IC'ft 
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head. ~~~va 
MOVE 
FORWARD 
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Co""binot,on of arm and hand moYC'me-nl 
;,. a c o He cuo q mot,on pulling toward .. ,;,~~~i 
H-::,rid, c b ove o,m. palm, ovl v1,n9 o 

Le-fl arm held do-" c w c v !,om hod!" 
lliglit arm cuh ocrou !.-II C'Hlr\ ,., ,, 110,h. 

,ng mo""!"'""' 1,om Jbo .. t" 

0 0 

ff/HOCO 
A"" 

The ,ignol "Hold .. ,, ••C'CVIC"d by placing 
arm, c ve r head with e l e e c be d fi11,. 

Right hand behir,d bocli.; lirft hand point 
'"9 vp 

LAND 

Arm, e r e s s e d tr• front of body o e d poinl 
ing down-ord . 

~~o ~ e:;, 
. MOVE A'WA00 

Arm1 eatended. palm, vp; orrn1 ,-rt'J.)· 
,119 up 

0~ ADC MOVE g ~WNWARD 

A,m, , .• ,,..-.d,-d. µul,.,, dow" 

Effective date: January 1, 1986. 
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RULE 4121:1-5-29. EXPLOSIVES AND BLASTING. 

(A) Specific requirements for all blasting operations. 

(1) No explosives shall be abandoned. 

(2) Smoking, firearms, matches, open flame lamps, and other 
fire, flame, heat or spark-producing devices are prohibited in 
or within fifty feet of explosive magazines or while explosives 
are being handled, transported or used. 

(3) Persons authorized to prepare explosive charges or conduct 
blasting operations shall use every reasonable precaution. 
including, but not limited to, warning signals, flags, barri 
cades, or woven wire mats to protect employees. 

(4) Before a charge is detonated, employees shall be instructed 
to leave the blasting area. 

(5) Blasting operations in the proximity of overhead power lines. 
communications lines, utility services, or other services and 
structures shall not be carried on until the operators or own 
ers have been notified and measures have been taken to pro 
tect the employer's employees. 

(6) Signs shall be posted warning against the use of mobile radio 
transmitters on all roads within three hundred fifty feet of 
blasting operations where electric blasting caps are used. 

(7) All blasting operations shall be suspended and employees 
removed from the blasting area during the approach and 
progress of an electrical storm. 

(8) Empty boxes, papers, and fiber packing materials which 
have previously contained high explosives shall not be used 
again for any purpose but shall be destroyed by burning at 
a location approved by the blaster, and no employee shall be 
permitted closer than one hundred feet after the burning bas 
started. 

(9) Containers of explosives shall not be opened within fifty feet 
of any magazine. In opening cases, nonsparking tools sh al l 
be used, except that metal slitters may be used for opening 
fiberboard boxes. 

(10) Explosive materials that are obviously deteriorated or d a m 
aged shall not be used and shall be disposed of in accordance 
with the manufacturer's recommendation. 

(B) Transportation of explosives. 
Any vehicle used to transport explosives on the job site shall have 
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a nonsparking floor and side members and shall carry at least 
two fire extinguishers approved for the hazard involved. Explo 
sives and blasting caps shall not be transported in the same ve 
hicle except that electric blasting caps in an approved container 
may be transported in the same vehicle with explosives. 

(Cl Storage of explosives and blasting agents. 

(1) Blasting caps, electric blasting caps, or other detonating de 
vices shall not be stored in the same magazine with other 
explosives or blasting agents. 

(2) Primed cartridges shall not be stored. 
(3) All explosives stored on the job site shall be stored in ap 

proved storage facilities. All brush and combustible mate 
rials shall be kept clear of the magazine to a distance of no 
less than twenty-five feet. 

(D) Loading of explosives or blasting agents. 

(1) All drill holes shall be sufficiently large to admit freely the 
insertion of the packages of explosive materials. 

(2) Tamping shall be done only with wooden rods without ex 
posed metal parts, except that non-sparking metal connec 
tors may be used for jointed poles. Violent tamping is 
prohibited. Primed cartridges shall not be tamped. 

(3) No holes shall be loaded except those to be fired in the next 
round of blasting. After loading, all remaining explosives 
shall be immediately returned to the magazine. 

(4) Drilling shall not be started until all remaining butts of old 
holes are examined with a wooden rod for unexploded 
charges, and, if any are found, they shall be refired before 
work proceeds. 

(5) Drill holes which have contained explosives or blasting 
agents shall not be made deeper. 

(6) No loaded holes shall be left unattended. 

(E) Initiation of explosive charges. 

(1) General. 

(a) When fuse is used, the blasting cap shall be securely 
attached to it with a standard ring type cap crimper. All 
primers shall be assembled no less than fifty feet from 
any magazine. 

I 
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(b) Primers for use in blasting shall be made up only as 
required for each round of blasting. 

(c) No blasting cap shall be inserted in the explosive ma 
terials without first making a hole in the cartridge for 
the cap with a nonsparking punch. 

(d) If there are any misfires while using cap and fuse, all 
employees shall be required to remain away from the 
charge for at least an hour. If electric blasting caps are 
used and a misfire occurs, this waiting period may be 
reduced to thirty minutes. 

(2) Electric blasting caps. 

(a) Blasters, when testing circuits to loaded holes, shall use 
only blasting galvanometers or other instruments which 
have been designed and approved for the purpose. 

(b) Only the employee making the final check on the wire 
connections shall fire the shot. All connections shall be 
made from bore hole back to the source of firing current, 
and the leading wires shall remain shorted and not be 
connected to the blasting machine or other source of 
current until the charge is to be fired. 

Effective date: January 1, 1986. 
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4121:1-5-992(A) 

RULE 4121:1-5-992. EXAMPLES OF LOCAL EXHAUST 
VENTILATION. 

(A) Prints which appear in this rule are copied from "Industrial Ven 
tilation, A Manual of Recommended Practice," of the "American 
Conference of Governmental Industrial Hygientists." They are 
identified with the name of the organization. 

(B) Index. 

(1) "Pr,inciples of Dilution Ventilation" 

(2) "Principles of Exhaust Hoods" 

(3) "Building Air Inlets and Outlets" 

(4) "Principles of Duct Design" 
(5) "Stackhead Designs" 

(6) "Abrasive Blasting Ventilation" 

(7) "Auto Spray Paint Booth" 

(8) "Large Drive-through Spray Paint Booth" 

(9) "Backstand Idler Polishing Machine" 
(10) "Bag Filling" 

(11) "Bag Tube Packer" 

(12) "Banbury Mixer" 

(13) "Rubber Calender Rolls" 
(14) "Barrel Filling" 

(15) "Bin and Hopper Ventilation" 

(16) "Bucket Elevator Ventilation" 

(17) "Circular Automatic Buffing" 

(18) "Soft Wheel Buffing Lathe" 

(19) "Straight Line Automatic Buffing" 

(20) "Buffing and Polishing" 

(21) "Conveyor Belt Ventilation" 
(22) "Core Grinder" 

(23) "Crucible Melting Furnace-High Toxicity Material" 

(24) "Dip Tank" 

(25) "Horizontal Double-Spindle Disc Grinder" 
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4121:1-5-992(B)(55) 

(26) "Horizontal Single-Spindle Disc Grinder" 

(27) "Vertical Spindle Disc Grinder" 

(28) "Dry Box or Glove Hood for High Toxicity and Radioactive 
Materials" 

(29) "Drying Oven Ventilation" 

(30) "Electric Rocking Furnace" 

(31) "Hood for Top Electrode Melting Furnace" 

(32) "Side-Draft Hood and Enclosing Hood" 

(33) "Double Side-draft and Downdraft Hood" 

(34) "Exhaust Requirement" 

(35) "Service Garage Ventilation - Underfloor" 

(36) "Service Garage Ventilation - Overhead" 

(37) "Granite Cutting and Finishing" 

(38) "Grinder Wheel Hood Speeds Below 6500 sfm" 

(39) "Grinder Wheel Hood Speeds Above 6500 sfm" 

(40) "Downdraft Hoods and Booth-type Hoods" 

(41) "Push Pull Hoods" 

( 42) "J ointers" 

(43) "Laboratory Hood" 

(44) "Kitchen Range Hoods" 

(45) "Kitchen Range Hood - Low Side Wall Hood" 

(46) "Indoor Pistol and Small Bore Rifle Range" 

(47) "Lathe Hood High Toxicity Materials" 

(48) "Melting Pot and Furnace Non-tilt" 

(49) "Melting Furnace Crucible Non-tilt" 

(50) "Melting Furnace - Tilting" 

(51) "Die Casting Hood" 

(52) "Die Casting Machine or Melting Furnace" 

(53) "Metal Polishing Belt" 

(54) "Metal Shears High Toxicity Materials" 

(55) "Metal Spraying" 
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4121:1-5-992(B)(56) 

(56) "Milling Machine Hood High Toxicity Materials" 

(57) "Mixer and Muller Hood" 

(58) "Mixer and Muller Ventilation" 

(59) "Upward Plenum, Downward Plenum, Central Slot" 

(60) "Pickling Tank, Semi-laterial, End Take-off' 
(61) "Design Data" 

(62) "Small Paint Booth" 

(63) "Large Paint Booth" 

(64) "Portable Chipping and Grinding Table" 

(65) "Portable Hand Grinding" 

(66) "Pouring Station" 

(67) "Shell Core Molding" 

(68) "Disc Sanders" 

(69) "Horizontal Belt Sanders" 

(70) "Multiple Drum Sander" 

(71) "Single Drum Sander" 

(72) "Abrasive Cut-off Saw Ventilation" 
(73) "Fluidized Beds" 

(74) "Band Saw" 

(75) "Swing Saws" 

(76) "Table Saw" 

(77) "Radial Saw" 

(78) "Screens" 

(79) "Soldering and Arc Welding" 

(80) "Solvent Degreasing Tanks" 
(81) "Swing Grinder" 

(82) "Table Slot" 

(83) "Trailer Interior Spray Painting" 
(84) "Tumbling Mills" 

(85) "Arc Welding" 

(86) "Torch Cutting Ventilation" 
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4121:1-5-992(B)(93) 

(87) "Extractor Head for Cone Wheels and Mounted Points" 

(88) "Hood for Cup Type Surface Grinders and Wire Brushes" 

(89) "Pneumatic Chisel Sleeve" 

(90) "Extractor Head for Small Radial Grinders" 

(91) "Extractor Hood for Disc Sander" 

(92) "Extractor Tool for Vibratory Sander" 

(93) "Typical System Low Volume High Velocity" I 
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Poor air inlet Fair air inlet 

□c>/ 

Poor air inlet Fair air inlet 
POOR FAN LOCATIONS 

~□ C= 

Good air inlet 

Poor air inlet Fair oir inlet 

tltttllt 
Best air inlet P~num 

Best air inlet 
GOOD FAN LOCATION 

}.hte.· 
lnl1t air nJq,.iires tempering 
during winfer months. 

Good air 111/8/ 

- 
Good air inlet 

Best exhaust (local) 
Calculate air volums 
as booth IOOcfm/sqft: 
open area: 
Best air in/et 

AMµICAN CONFERENCE OF 
GOVEANMENT>.L INDUSTRIAL HYGIENISTS 

PRINCIPLES OF OILUTION VENTILATION 
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Slot veloc,ty 

Copture Veloclt-y - Air veloctly at" cny point in front of the- hood or at the llood 
opening necessary to overcome opposing OJr correrus 0t1d to 
coplure the contorninoted air at that paint by cous1119 ,t to flow 
into the hood. 

Face Velocity - 4tr velocity at the hood opening. 

Slot Vdoc,ly - Atr veloctfy tnrough t/Je openings in o slot-type nood, /pm. It is 
used primorily as a means of obtaining uniform air distribution 
across the face of the hood 

Plenum Velocity - Air velocity in the plenum, fpm. For good oir distribufiOIJ 
with slot-types of hoods the ma amum plenum velocity 
should be l/2 of the Slot Ve,bc1ly or less. 

Duel Velocity - Air velocity f/1ro119h tne duct cross section, /pm. When sot/d 
rnateriot is present in the air stream the duct vetocar must be 
equal to the m1n1rnum Transport v.,.ioCtly 

Transport (Conveying) Veloaly - Minimum oir veloctfy recorea to move the 
par t/cotates i11 the oir stream, fpm 

AMERICAN CONFERENCE OF 
GOVERNMENTAL INDUSTRIAL HYGIENISTS 

PRINCIPLES OF EXHAUST HOODS 

I 
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GOOD 
Hl9h dixhorge stock rt!lotive to buildln!J height, 
air inlet on roof. 

POOR 
Low dischor,;e stock relative to building helqht, 
air inlet on roof and wolf. 

I ....-------------1 
AMEl\lCAN CONF£RENCE OF 

GOVERNMENTAL. INDUSTRIAL IIYGIEW tSl'5 

BUILDING AIR INLETS AND OUTLETS 7 
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DUCT ENLARGEMENT 

- ~1,~J;j ---E- I ---& 
to every 5 inches in lenqtl, 

GOOD BAD 

DUCT CONTRACT/ON 

____., E I -3=--o- E---E-➔ I - 
L"finch change ;,, diam,,fer 
to every S incl,e$ in length. 

GOOD BAD 

STACKHEAD WEATHER CAP 
,t 2000 

I t_ 2400 
~-'000 

/ ' 
/ '\ 

E ~ 
<;) 

8 .... ---- / Le '---- 

IZ 

10 

4 

2 

0 

~of+t-f~¥+Sct:==.:7□n------1 
i 2µ1-+--"'-J.--"-,l--+---\--fr---i ~ c:, 

Oit1m,t,,, 

WRONG 

Deflectinq weamer cop discharqes 
downward 

RIGHT 

Vertico/ discnorqe cap throws 
upward where dilution wJ/1 lake 
ploce. 

Afl,IUICAM CONFREMU 0, 
GOVUN,-.fNTAL INPUSTIIIAl. HYGIDIISTI 

PRINCIPLES OF DUCT DE.51611 
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0 ,,,. l 0 
I 
i 

VERTICAL DISCHARGE 

No loss 

Section A-A 

OFFSET ELBOWS 

l)r,.'n 

OFFSET STACK 

Calculate losses due to elbo'N'S 

Drain lip 

I. Rain protection characteristics of these caps on: superior 
to a deflecting cap located 0. 750 from fop of stock. 

2. TIie leJ'19I/J of upper stack is related to rain protection. 
Ercessive additional dis/once may cause "Blowout" of 
effluent at the (lap between upper and lower sections, 

4M£RICAN CONFEUNCI 01' 
GOVU.NMU,/TAL IN0USTllA.L HY6IOIISTS, 

STACKHEAD DESIGNS 
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3500 fpm, mimimum ------- 

-~Is,~- 

~~ 

Floor qnU,. 

To oosr co//ector. 

SECTION rHRU TYPICAL ROOM 
Rooms: 60-100 /pm downdraft; usual choice 80 /pm,· or 100 fpm cross 

draft. Operator in room requires Bureou of Mines oppro/ed abrasive 
blostinq helmets. 

Rotary tables: ZOO elm /sq fl ot toial openin~s (token witho()/ cur loins). 
Cabinets: 20 or chonqes per minute. 

Al least 500 fpm inward velocity al all opera!inq openings. Openinqs 
lo be baffled. 

Entry loss: I VP; or cotco/ate from indiv1duol tosses. 

For small cabinets: Use 
rear plenum or 
fro{) to settle. 

Trap loss: /. 5 VP 

AMEJllCAM C:OHFWNCE OF 
GO't'!RNMENTAL INDU5TRIAL HYGIENISTS 

ABRASIVE BLASTING 
VENTILATION 

I 
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::..-- 
/ 

Duer diomt,ltr equol 
to tbn diomet.r 

doors if des,rob/11 To Ion and discllor9e (lr,n sho11/d 
hav, ia saect/on door) 

PLAN VIEW 

Q = 100 cfm /so ff of cross-section area 
Entry loss =0.50 VP plus resistance of each filter bank when dirty 
Duct vfllocity = 1000- 3000 fpm 
Air filters to be si~ed for 275 cfm/sq H of Mter 
Point filters: comb(Jstibtlify Closs 2 or better 

size and numtier of filter for minit1'1llm area shown 

r-<v Alfernafe exhousf <AJcf 

ooggo 1 :r• : Pm-',,,,..,.,_.,, 
H E or boffl~ 

Ar~•0.4Wft 
E= citJddiam+6" 

~-------~~---~ 
ELEVATION 

TypiU)/ filt11r insrol!otion 

AMERICAN C0NFHEHC£ OF 
GOVERNMOITAL INDUSTRIAL HYGIOUSTS 

AUTO SPRAY PAINT BOOTH 
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r Dcor stop in rloor 
} 
I 
I 
I 

Point filters 
111 ooor 

• 

w 

PLAN VIEW 

Use ver t/cot disc/Jorg,, 
Se" Fig. 8-.J 

ELEVATION 

o= 50 elm/sq fl of cross-sectional area 
(when WxH is gr~lsr than l50sqft) 

Entry loss= 0.50 VP plus resistance of each /titer bank tV!Jen dirty 
Duel v,locity:: 1000- 3000 /pm 
Air filters: Size for 215 cfm/sq fl of fill~rs 
Poinl fillers: Combuslibillty Closs 2 or bellfJr, consult mfr for size 

and numbw 
Note: 

Fon interlock with make-a/r supply and compressed air to spray 
9un is desirable 

, 
I 
I 
I 
I 
I 
I 

Latch to close doors 
tightly 

AM,RICAN CONHR5NCE OF 
G,OVBUO,AENTAL INDUSTRIAL HYGIENISTS 

LARGE OR/VE- THROUGH 
SPRAY PAINT 800TH 
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Side opening should be minimum. 
//4" maximum is desirable. 

Adjusloble 
from belt. 
//40 

tonooe. Nol more /hon 1/4" 

H1n9ed side pon~I for 
m01ntenonce. 

o Cleonoul door 

For beovy dust occ/KTJLl/alions 
hovs1119 may ext ena lo floor. 

Bett widtb Exh01.Jsl volume E xhoust volume 
inc/Jes cfm elm 

Good enclosure 4t Poor enclosure 
1/12 220 330 
2 390 600 
3 500 750 
4 6/0 920 
5 880 /300 
6 /200 1600 

~ Hood as shown. No more than 2 5% of wheel 
erposed. 
Enlry loss = 0. 40 VP 
Duct velocity = 3500 fpm mimimum 
Note: 

For titanium and magnesium eliminate hopper and use 
5000 Ipm fhrout;h flood cross section. 

AMERICAN CONFUENCE OF 

GOVERNMENTAL INDUSTRIAL HYGIENISTS 

BACKSTAND IDLER POLISHING MACH/NF 
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Hood o/fact,ed to /Jin. 

500 1pm maximum 
Principal dvrl SO/KU. 

Scole soppor]. 

0 = 400- 500 cfm - non-toxic dust 
1000-1500 elm - toxic dust 

Duel velocity = 3500 /pm minimum 
Entry loss = 0.25 VP 

AMUICAN CONFERENCE OF 
GOVE.At.lMENTAL INDUSTRIAL HYGIENISTS 

BAG FILLING 

I 
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A 
45• 

Feed Hopplr 

0 

Spill Hopper 

B 

Q = 500 cfm/fillin9 tube 
= 500 cfm of Feed Hopper 
= 950 elm of Spill Hopper 

Duct velocity = 3500 fpm minimum 
Branch entry loss= 0.25 VP (A 8 C) 

= /,00 VP ot open end (B) 

AM£1l1CAN CONFERENC£ OF 
GOVERNMENTAL IWDUSTIUAL HYGIENISTS 

BAG TUB£ PACKER 
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t 
/ Cap exis/in9 hood 

Pia/form 

6"Dia duel 

~ eoo crm 

Q = 200-300 elm/sq fl open face area. 
500cfm/fl of bell width ,I belt feeder used 

Duct velocity =- 3500 /pm minimum. 
Entry loss =- 0.25 VP of hood 

/.0 VP ol trunnion ,--------------1 
AMERICAN CONFERENCE OF 

GOVEltNMENTAL INDUSTRIAL HYGIENISTS 

BANBURY MIXER 

El 
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Floll<Je 

' ' I 
I 
I 

--- 

0 Rolls 

&!Mr loco/ion of 
b,oke bar 

Q= 125 elm/sq ft hood area (/25 WL) 
Duct velocity= I 000- 3000 /pm 
Entry loss= 0. 2 5 duel VP 

AMUICAN C0NFERaNCE OF 

GOVEl'NMINTAL INDUSTIUA L HYGIENIST5 

RUBBER CALENDER ROLLS 
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Q = /00 elm/SQ ft oorre! top min 
Duct retociry= 3500 minimum 
Entry loss = a.25 VP+ 1.18 slot VP 
Monuol loading. 

I 

F,ed spo~I EJthau.rl ascr 
4" min dio 45• '"'~" § 

0 = 50 elm X' drum dia (fl) fa,, weighted lid 
l50cfmx drum dia (ft) for loose lid 

Duct velocity= 3500 /pm minimum 
Entry loss = 0.25 VP 

Q=/50 ctmr'so fl open face area 
Duct vehcity; 3500 /pm min111111m 
Entry loss= 0.25 VP for45" leper 

Q = 300-400 elm 
Duct velocity= 3500 /pm min 
Entry loss = 0.25 VP 

AM51UCAN CONF5RENCI: Of 
GOVERNWWTAL INou,11UAL Hl'GlflflSTS 

BARREL FILLING 

E 
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&,closed lcodilg 
pcill. 

-------l,-, 
\ , 

------\',.__,,, __ - 

8/n 

--0R-- 
Ouct velocity •3500 fpm min 
Q=E!OOcfm/sq fl of of/open 

area. 
Entry loss =0.25 VP 

MECHANICAL 

Local• rwmotw from 
lo«ll"V po;r,f.-----' 

LOAOING * 

8ccfh lo ocromc<lol• barrel, bog, fife. 8001/1 lo cover as tn(,JCh ol hoppt#r 
,,, possiW,. ----- 

Gral• tors 

Oucl velocity= 3500 fpm minifTl(lm 
O = 150 crmrsa ft toce 
Entry loss =0.E!5 VP 

MANUAL LOADING 

VOLUME 
Less tban 200/pm - 350cfm/ft ofbelf 

width. 
Nol less than 150 cfm/fl 

of Cf"Kl tf>9 . 

500 dm/ft of b,II w,dth. 
Nol /,ss fhon ROO cfm/fl 

of oplfling. 

0vM fOO fpm - 

AMJIUCAN CONFRlNCS 01' 
GOVIIIN.«NTAL IN01n"T1UAL HYGIINI\TI 

BIN & HOPPER VENTILATION 
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. ('< .. '\ 
A tternote extioust pomt -------....___ ;_ , 

":>;,,. ..... ~~-- 

Additional ventitotior: far\ 
hopper. b,11, or screen 

~::: 
For cosing only 

Q = 100 elm/sq fl cosing cross 
section 

Duct veloc/tr = 3500 !pm minimum 
Enlr,r loss= lO VP or colculole 
from individual losses 

,,,.,.--, 
I \ 

: : 
1', ,/1 

Preferred exhaust point 

~ 
Take-off de/at! II 

TKJhl cosmq 

\ Addtlianal venl,JaliarJ for 
\conveyor d,sc//ar{l(! 

Take -off of top for hot materials 
ol lop and bottom if elevator is ov;r 
.JO fl high, otherwise optional 

I 

!O 
I I 

II ------ I ,/' 'l 
I I 
\ I 

B"II speed Volume 
Less than 200 !pm - 350cfm/f/ of belt wid/11. Not less than /SOcfm/fl of opening 
Over 200 /orn - 500 elm/fl of bell width. Not less ttian 200 ctm/tt of opening 

AMiRICAN CONFHENCE OF 
GOVERNMENTAL INDUSTRIAL HYGIENISTl 

81/CKET ELEVATOR VENTILATION 
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D 

Q = 500 cfm/wheel, minimum 
Not less than 250 cfm/sq fl total open area 

Duel velocity r 3500 fpm mmtrnorn 
Entry loss = 1.78 slot VP plus 025 duel VP 
Use ammeters to 9a9e wneet pressures 

On small, 2 or J spindle machines, one lake -off may be used 
Multiple lake-offs desirable 
Provide automatic sprinklers or other fire protection. Consult 

Fire and Insurance Codes 

AMERICAN CONFERENCE OF 

GOVERNMENTAL INOU5TIUAL HYGIENIST'S 

CIRCULAR AUTOMATIC BUFF/IVG 
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Adj,J slable f0f>9UI! -klltp 
mininwm ctearoace. 

Minim.,m proclico/ 
side Clearanc,. 

45° 

= 

Adjusfablt hopper 

cleonoot door 

~~, 
'\-') 

l
1 _J ,, ,, 
Alternat, 
fak,-olf. 

wnee) diam wneet wtatt: Exboos! volume 
riches Inches cfm 

to 9 2 400 
ove« 9 to/6 3 670 
owrl6to /9 4 800 
overl9to 24 5 l/00 
over24 to30 6 /400 
CM'r30to36 6 1800 

Note: For wider wheels than /isled, increase elm witt, w,dtfl 
Duct velocity• 4500 /pm minimum 
Entry loss = 0.40 VP 

AMERICAN CONfU!INCf. OF 
GOVff\NMENTAL INDUSTIUAL HYGIENIST5 

SOFT WHEEL 8t/F'FTNG LATHE 

I 
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Use on, txooc» dvcl 
for each wl!ul 

- Hinged access do= for moinlenonce, 
normally cloS't!d 

D 
Slow spud belt com,,yr,r 

Q =- 500 elm/wheel, mm,mum 
Not less !hon 150 elm/sq fl total open area 

Duct velocity: 4500 fpm minimum 
Entry loss= 1.78 slot VP plus 0.25 duct VP 
Use ammeters to go<)(! wheel pressures 
Whul adjustments on outside of endosure at the rear 

AMERICAN CONFEUNCE Of 
GOVfRNMINTAL INDUSTllAL HYGIENISTS 

STRAIGHT LINE AlJTOM.lfTIC 8./FFWG 
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Adjvsfablt! fbn,p, - lreep 
as c/OSI! it, wflfllll OS 
possiN~---~- 

. Z5 O at teast; 

Direction of ltYl'afion. 

0.75 0 ,,_,.__ _ _. 
poss,b/11 

M,nimum duct velocity: 4500 /pm branch. 
3500 /pm main. 

En0' loss · 0. 65 VP for sfroighf tak~ -off. 
040 LI? in-- flipered take-off. 

Trap wiHr clronouf' 
WM!liNSrob/1!, 

Wheel dkvn. Wheel width 11- Exhaust volume Exhaust volume 
inches inches cfm cfm 

Good enclosure Poor e,,ciosure 
to 9 2 300 400 

ore« 9 f1) 16 3 500 610 
over 16 t> 19 4 6/0 800 
over 19 fD 24 5 140 /100 
oeer 24 ID 30 6 !040 /,f(}() 

over JO to 36 6 1175 1800 

• In coses ot extra wide wheels use ---------------------1 
wheel width fD determm» exn:iusf 
volume. 

AME«ICAH cONFOENCE o,: 
c;ovEIINMDn-AL it,IDUST1UAL 11'16'illlffl 

BUFFING AND POL/SI-I/NG 

I 
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, 
z4",,,,;,, 
~- -,·. ', 

I' ~\ __ ) r:----- 
24min 
___t__ , __ ,-...--~,, 

Con.,.yor r,q,.sfrr tess 
tl,an 3' fall. For 9rt>aler 
fall proride add,hona/ 
11.rhoust at Jowu !J11tt: see 
3 !Jelow. 

Z xl,dt111itlflt 

J/3 belt 
w,dtl, 

R u/JtJ11r slr,d 

3. Cillllll to b11/f fransf11r alfd canreyor 
frans!w, greater #Jan 3'11111. 
us» additional t!rhaust at @ 
for dusty matrr,al as follows: 

Bt!ft widllt 12"- 36~: O= 700 cfm 
above ~6, Q=I000cfm 

Close face fo --~~, 
boftom of belf 

As close asJ Tote box 
prochcal 

Eleva/Dr 
exnoasr 

(See VS- 
305) 

z. Conveyor tv elf'Va/t>r with 
ma9neflc separator 

DESIGN DATA 
Traflsferpoint,s: 
Enclose tr, provide !50·200 tpm mdrofl al 

all openin9s. 
Minimum Q= 350 cfm/ff belt- widlh fr:r belt 

speeds under ZOO fpm 
= 500 cfm/H belt widtit for o.1/ 
~•ds over~ fpm and for 
mQflnt1fic .seporalbrs 

Ovct velocity =3500 fpm min1m1H>? 
Entry loss= 0 25VP 

Conveyor bells: 
Cov11r belt betwun transfer po,nf'i 
Exhaust at trans/'P.r points 
Exhaust additional 350 cfm/ft of belt 

width at 30' intervals. Use 45° 
tapered coan ecfrons: 

Entry loss = 0. 25 VP 

Note: 
Ory, very dvsly matt!rials may require 
exhaust' volumes 1.5 to 2.0 ti/771!.S 
starea value;; . 

• 

z"c1earance lvr load 
on belt 

- 
o~,I of beH op~n,i-oQ 

AMERICAN CONF€RE:NCE OF 
GOVEJtNMENTAL INDO$T1llAL HYGIENIS'tS 

CONVEYOR BEU- VENTILAnON 
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Slip end swivf!I Joint 

Access door 

Slot 

Cul lo s,,,'f <YO<Jnd frame 

Use convu,; er- flllb!r boltres 
to s orroand disc as far as 
possible 

Disc diometer Duct diameter- elm 
UD to 20" 6" 900 

over20"to30" a" /600 
over30•1r; 53n 12" 3500 
over SJ"to 72" /6" 6300 

Minmcm duct velocity= 4500 /pm branch 
3500 /pm moio 

Minimum slot vetacity = 2000 /pm 
Entry loss= /.0 slot velocity pressure plus 0. 40 duct VP 

AMEAICAN CONfftfNCE ~ 
GOVUWME.nAL INOUSTRIAL M'(Glli'MlsTS 

COP£ GRINDER 
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180" slor ii possibit, 

O= 175 cfm/sq h of tornace top wdh curved slot 
and f!an9~. 

Star 1-f!lacity = 2000 fpm 
Duct velocity" 3500 fpm 
[nfryloss • 178 slot VPr 0.25 duct VP 

AMERICAN CONFRENCE Of' 
GOVBUIMOITAL INDUSTRIAL HYGIENI~ 

CRUCHJLE MELTING FURNACE 
HIGH TOXICITY M4TERIAL 
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Locate takeoffs 15' on center 
Q = 50 crm /sq H drain board area, 

but not less than /00 fpm mdroft 
tl,rou9h ope.111n9s 

Entry lass =0.25 duct VP 
Duct velocity= I 000 - 3000 rpm 

I 
For best resutts enc/ose 
drainboard 6S a dry1n9 
fllnnel. 

1000 fpm ma)(1n,um 
plerun velocily 

O= 125 cfm/sq ft of tank and drainboard area, 
Slot vetoc/ry = 2000 fpm 
Entry loss =-1.78 slot VP+ 025 duel VP 
Duel velocity= I 000 - 3000 fpm 

AMERICAN CONFERENCE OF 
GOVEltNMENrAL INDUSTRIAL MYGIENIS1'S 
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DIP TANK 
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Close clearance 

t 
,4 '------I- 

Oise diam. Exhaust volume 
inches cfm 

u to 19 610 
over 19 to 25 880 
over 25 to 30 1200 
over 30to 53 1170 
over 53 to 72 6280 

Section A-A 

Nofe : Prod/caUy complete erctosure of discs 
wt!h machine housing and exhai.Jst from the 
housing is acceptable. 

Minimum duct velocity = 
4500 fpm branch, 
3500 tpm main. 

Entry loss :.- 065 velocity press 
ure for straight tuke-off. 

= 0. 45 velocity pressure ,br 
tapered toke -off. 

AMERICAN CONFfJIOICE OF 
GOVERNMENTAL INOOS1RIAL HVGIENISTI 

HORIZONTAL DOUBLE-SPINDLE 
DISC GRINDER 
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I _ 

Oise d/om., inches Exhovst volume elm 
Up to 12 220 
17-1er 12 to 19 390 
over 19 to 30 610 
over 30 to 36 880 

Minimum duct velocity "' 4500 fpm branch, 3500 f{Y71 main. 
Entry loss = 0.65 VP for straight roke -off. 

=0.45 v1' for taoerea tuke-olt. 

Note: If best practical hood is a poor encosure , increase exhaust volume 
occordmg!y. 

'II 

AMERICAN CONFEIIEt-lCE OF 

GOVERHMENTN. INOUSTAIAL HY,IENIST3 

HORIZONTAL SINGLE-SPINDLE 
DISC GRINDER 
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.. ;f ;>,~:~tt~"'' 
....____,_-'!'--"-'--- •. .:C.~:1.::./\:~-;>.~- .·. 

1---------D 
R,ng qffoclled to hood qt 
conwni~nt locations --- //2" 

Disc diam, inches l/2 a, more cf disc covered Disc not covered 
No.* Exhaust, cfm No .... Exhaust, cfm 

U/) to 20 I 500 2 780 
over 20 to 30 2 780 2 1480 
over 30 to 53 2 1770 4 3530 
over53 to 72 2 3140 5 6010 

An9lr ol slof5 to be in relohon fo rota/ion 

Adjustablr to 
c/eor <711'der 

b .. Number of exhaust oonets around periphery of hood; or equal distribution provided 
~ otner means. 

Slot velocity= 2000 fpm 
Duct velocity= 4500 fpm minimum in branch 

3500 fpm minimum in main 
Entry loss= 1.0 slot VP+ 0.5 branch ductVP 

AMERICAN CONFEIIENCE oF 
GOYERNfUNTAl INDUSTRIAL HV61fNISB 

VERT!C~L SPINDLE DISC 
GRINDER 
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To final o/r clt!an,n9 h/ter and 
fan outside of buld!nq t 

G!o,s 
Wt"n</()/ttil 

~Glove./\ 
\..._) par~'-._) 

Q ~ 50 cfm/sr; ft of open door area ond O 2S" SP 
on o closed system. 

Entry loss = 0. 50 11P 
Duct velocity =2000-4000 fprn 
Fillers: I Inlet or ftlfers in doors. 

2. Roughing filter ot exhaust connection to /Jood 
3. Fm o! air cleaning /,/fer. 

All focilihes totally enclosed in hood. Exterior controls may be odvisn/,/e 
k11r /engf// rubber9loves are sealed t, 9/ove port ongs. 
Stnppoble plastic on mtenor and air cteaner on exllovsfout/ermoy be 

used to facililvte decontom,nafion of f!Je system. 
Alter uoits may be 1~slol/edit11/Je doors to allow t/Je air flow necessarr 

for burners ere: 

AMUICAN CONfLtl.iCE OF 
C-OVEIINME~TAL INOIJ5TRUL HYGl£Nlffi 

DRY SOX OR GLOV£ HOOO 
FOR IIJGH TOXICITY 8- f?ADIOACnVE 

,WATEfilALS 
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SLOT TYPE 

Q = 100 elm/sq ft door plus l/2. 
products of combustion 

Entry loss= /.0 slot VP plus 
0.25 duc!W 

Duct velocity= 1000-3000 fµn 

Size ple11um tor 
500 /pm n,ax1mvm 

Slot o,, -fllr&: sides size for /000 /pm 
Locate 011 i11s,de or outside of door: 

CANOPY TrPE 

Q = 200 elm/sq ft of hood roce 
plus l/2 prodocts of combosboa 

Entry loss= 0. 25 VP 
Ducf veiocity= 1000-3000 fpm 
Note: 

For dryers, include volume of 
wafer r(1/'or Iiberated. 

Note: 
Hoods at each end of oven. Reduce size of doors os 

much as possible. Separate vent most be odded fvr products 
of combustion. 

AMERICAN CONFER.ENCE OF 

GOVE.RNMEJ-HAL INDUSTRL4L HYGIENISTS 
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O= 400 elm/ft of opening 
Duct velocity = 1000- 3500 /pm* 
Entry toss= I. TB VP slot ~ 0.25VP duct 
-If For bor aooro/ runs, transport velocity 
is necessary 

AMEIUCAN COIIIFfRENcE OF 
GOVERNMENTAL INOOSTitJAL HVGIEMISTS 

ELECTRIC ROCKING FURNACE 
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\ Flon9ed by-possi119 connection - no exsoosr 
~ d11ri"fl turnace hlt1"9 and pooring 

Furnac, body 

For Q, SP and operatin9 temperature, consutt manutactorers 
Approximate exhaust volume= 2500 elm/ton of char9e(,HllHZ3) 

Alternate designs: 
I. Ofllsr exhaust d~igns 11tilize direct furnace roof tap. For 
details consult manutacturers, 

2. Canopy hood exnaast' can be utiliz.ec/ bu.I requres large, 
exhaust air volumes; Q = ZOO cfm/sq ft of open area 
between furnace and lower edge of canopy. 

M4ERICAN CONFER£HCE OF 
GOY£RNMENT,-L INDUSTIUAL HYGIENISTS 

HOOD FOR TOP ELECTRODE 
M£LnNG FURNACE 
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vetociry tnru caeotnos 
700 -1000 fpm ---- 

Movable panels lo secure 
desi~d dlstn"bufion. 

Minimum prooticot c/eorance - 
SI OE - DRAFT HOOD 

Duct ve/ociry > 3500 /pm minimum. 
Entry loss= 1.78 slot VP+ 0.25 duct VP 

Molds In 
I' 
I 

11 I 
I I 

- -=·..::b. ' 

Cos lings 
out hert!. 

ENCLOSING HOOD 

Provides best control wilt/ least 
volume. 

Duct velocity= 3500 fpm min/mum. 
Entry loss= 0.25 VP 

,lMQJCAN CONPSRENCf Of 

GOVEJtNM£NTAl IN003~1Al HYGIENISTS 
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~-Blonk wall 11J Mus p o sroon is 
, of most as good as double hood. 

DOUBLE SIDE-DRAFT 
l'ropo,nons same as si119le side -draH nooa except for overhan~. 

S,de t,af{ /e5 
desirob/e- 

Plenu117 chamber and slots full 
len9H, of shakeout- i11 tunae]. Floor linB 

,rD 

Slot 

DOWNDRAFT HOOD 
Slots sized for 1500 - 2000 fpm 
Duct vetocity =4000 fpm minimum 
Size D tor /000 tpm or Iess. 
Entry loss = 1.78 slot VP plus filt,ngs 
For cool costings only 
Difficult- tr, preve11r plv991n9 or exce.s:s 

tioes "'"'°"al 

Provide plenum 
c/eMO<ffs 

-..::..___Hopper 

Seer.co A-A 

A~EJUCAN CONJ'£RENCE CF 
GOVERMMENTAL INOOSTlllAL HYGlEHI~ 

FOUNDRY SHAKEOUT 
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Shakeout exhaust, minimum* 

Type of hood Hot caslinqs Cool cos/mos 
Enclosin9 * * 200 elm/sq It openinq 200clm/sq fl opemi-,9 

At least 200 cfm/sq fl At /eost 150 cfm/sq ft 
qrafe area qrore area 

Enclosed two sides and 300 cfm/sq ft grate area 27~ c/m/so fl qrale area //3 top area iH1- 

Side tooa ( as shown or 400-500cfm/sq fl qrale 350-4CXJcfm/sq fl qralB 
eqa/roteor ) -;; ii- area area 

Double side hood·"* 400cfm/sq ft qrafe orea 300cfm/sq fl orole oreo 
Downdraft * ,·H, Mot recommended 200-250cfm/sq ft qrole 

'i600cfm/sq ft qrole area area 

,,__.Choos11 /!iqher ra/o es whsn 
{!) Costings are quite hot 
(2) Sand to metal ratio is low 
(3) Cross-drafts ore hiqh 

-<I~ Shakeout hoppers require exhaust with 10% of /he total exhaust volume. 
'-<'::!'.Grate orea must be greater ttion flask orea . If caslinqs and sand 

completely cover grate, ventilation will not function. 

II le<>der enctosure is over 10' fonr;, 
also al hopper. 

Elevator 
End view 

Hopper ilrhousf d.,101/ 

AM"1.ICAN CONfER(NCC OF 
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Net<' In ventlla!t't,g o 9<ro~e use eilfr~ ff>e OVt!rheod or under floor V5/l,nl 
Erhousf ta be disc:J,arged above roof 

To Ion and discl,ar9t! 
obcee root 

Along c,i/i119 of floor bt!low, tr in trencb: 
ff in trerch, drr,, .,, tile witlr CUT>tYl~d Joi111S 
is s,;in:,hJe. Musi /J• sloped and drt1inrd 
I or flushing. 

Siu mo111 for 2000/pm. 
or /ess. 

\ 

\ 

UNDER FLOOR SYSTEM 
EXHAUST REQUIREMENTS it 

Type I elm per vehicle Rer duct ID (,n-;;;) 
ktamobtle s and truces up to 200 fp I 100 .3" 

Aill(>lnCCiles and true/rs over 200hp I 200 4',.. ~ 
Oie,el I 400 ~ 
11 On dynomomerer test rolls 

Automobiles and light duty trucks= 2 x c fm above 
Heav_y duty trucks= 1200 cfm minimum. 

H,3"d!a permisstb!e for short runs vrith proper fan. 
For friction loss of flexible duct; consult manufacturers' data. 

f Dilution ventttotion is necessary for cars 
In motion or idli1g outside of stalls. 

DILUTION RATES: 
5000 cfm/runninq automobile 
10,000 ctrn (or more)/ truck. 
/00 elm/horsepower for diesel. 

Use adapters on rfuq/ 
exhausts and special 
failpipts. 

,4MIMICAN CON,!:ftNC£ OF 
CiOVUNMtJIT,4L INDUSfll.U. HYG IEll lSTS 

SERVICE GARAGE VENTIL...rT!ON 
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Weothedrood -----~ 

Mo,nducl: f e= desl(;n aest - size for 2000 fpm mo,r1mum At /eostl .,, 
desiun os ,n Secnon 6 ., 

Hose con be 
counter weif}Ned 

! ~(Y 
Gl~Z.,·.; ,;TI, ,~;.: .3::.,-.~ .. ,, ... ~···,:._x,~· ••• g.,.• ~~-~~-'7'" ~- • ··, .••• ,· r - - .. ; . .,.,,-·,:·~·-:.:·: ... ,,.,.)/.,.'.;,_.,;-_.;,•~~-':~ -,;•.i-,~ .... -·-..:·.·:~.,·•:.:·-:., .. ::- . .,~--- .. -:> ~ .. ,,_~--.·.·--. ✓-- .. ~- .. 

! 
! 
I 

For dual lotlp,pes 
Use one hose ..,ifh "y" 
or 
Use No out Im per sla// 

Ve!11de horsepower elm/vehicle Aexible &one// 
duel diam connecf!Ofl 

Up to 200/Jp /00 3• 4" 
Over 200/Jp 200 1" 4" 
Oieso/ 400 4 1/2" 6" 

011 drnamometer test rolls 
Auto111obiles ond li9hf duty trucks = Zx elm otae 

t,.!!ovy duty trucks • !200 cfm ntinimum 
For /r/ctioo loss of flexib/Q dvt:f; conso/t monatocturers' do!o 

AMrlVCAN CONfLJl.tNCf OF 
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/ 

4"!.D //ex. aocrtruboer) c« rnefol 
duct >rdl> telescope ;o,nfs 

secte» A-A 

Cl11p trap ., 
~

A "x 8",::penvig wiffi 
~---'~-~ ~,, metal fltJ49t! 

stolle .__ __, 

PNEUMATIC HAND 7VOLS 

Q =540 elm, tool /O"mox distance from hood. 
Res1sfq11ce of unit = 8'' vtq of oraoch duct 

connection 
Mnimu,n duct velocity = 4000 /pm 

Note: 
Work may be done 111 a booth similar to 
spray bootti , face velocity = 200 fpm 
See VS-10/ 

Screen 
E /JC ire lviq 
attachm"1lt 

Abrasive blostinq to re done 111 a room 
or cabinet; 500fpm of all openi11gs. See 
"Abrasive Btostiao'' 

R,movah/e p,~ 

SllRFACING MACHIN£ HOOi) 
]o_pl_dio_r(I _cfr!i_ _6'roncl1_ <j,am_ 
Up to 2-.J/81

' soo 1- 11 
2·:J/811 

to 2-?/8" !000 5-1/2'' 
Entry loss= 1.0 VP 

AMERICAN CONFERENCE. OF 
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21 rr--=fil __ 
h 

I 
'- 11 

... ,..,__... I 

/ \. ! 
I ' I ___ _..), 

I 

lllhe.ld1om W,;<!'el Good Poor 
111ches w,dfi'I tnclosurt! • eaclo sure l1'C/le<; 

to 5 I 220 zzo 
ove« 5 ro 10 I//Z 220 JOO 
OVIY 10 to /"f z .JOO 500 
o~r/4 to 16 2 390 610 
over/6/o 20 .J 500 740 
overZ0m24 4 610 880 
o""r 2-f to 30 5 880 1200 
OY~ 30 to 36 6 /200 /STO 

EXHIVST VOlUME. CFM 

,. No more ffl<>t1 25'6 o(.,.,hrrl e~posi!Jd. 
M,n,mum duct ""locily = 4500/µn 111 brarr:11 

JSOO (pm vi 17lOin 
EfJ/ry loss= 0.65 VP for <froK)hf takeoff 

0 -fO VP /or tqpWP<f talreoft 

AMERICAN CONFERENCE Of 
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,., 
r 

...-! to tf" 
--, 

I 
I 

I : I I :<---~ 
I' /I I 
~ ->·---i.. I 
t L _j ,1 - ) 
' ,'I n.- I 
// '\ I 
- -->I 

I 
I 

SffC/Al TOOL /?EST (116) 

' \ / 

'-.., ..... ~-- ,,,.,,,' 

, 
Wh«I dUJl'f7 f/!J»( Good Poor 

111clles ,nches enctosore » MdO:Wr,p 
to ., I 220 J90 

~ 5 to/0 1//,C 390 610 
o~r /Oto I-I 2 500 7-10 
0.,..,/4 fo/6 2 610 880 
o..,.,..l6to Z0 :J T-10 /0-IO 
ooer 20toZ-I 4 880 /200 
over Z4-ta .JO ., 7;,n, ,.~?0 
ovu30to36 6 1570 1990 

EXHAI./ST VOl 1./Mt'. CFM 

if Sp,a·ot r,ood ond foal rest os s//-n 
Mn,n,11111 duct veloci,y ",tx;otp,,, ,n tv,, ,,ch 

:r.soo tpm ;,, 1110,n 
Entry lo5' 0 0 65 Vf' far stralt)ht /rJ(eof/ 

O. -W ~ for tc~ bkeolt 

AMERICAN CONFERENCE Of 
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L_ Source /or 
from qn.,e. 

Simibr tr, bcaM Similar tv suspended hood 

DOWNDRAFT HOODS 
Not recomrnerdea for hot or /}eat-produdn9 coerations ii cJ::JM,dru/-roreo 

/s taroe , see "capture Vefociry" in this Section. 

Baffle line ---~ 
BOOTH - TYPE HOODS 

Q= AV (A=foce area sa.rr , V=face veloclly, 1pm) 
Baffles o,e optiona!lor tllr distribuf;on; not r?:quired If a woff!r wall boolh or JI other 

mea~ for distribution is prov,dt!d. 
S V(JYie s from 4 inches to 8 inches, depf!Jlding OIi size of booth. 
T vores from 6 inches lo 12 inches, depending on size of booth. 
/ncrrase hit! nurrt,u of panels wiflr size o/ booth. 
For booms .3 feet~ 3 /eer ond smaller provide one panel 6 inches larger than 

fan diameter. -'---------------------1 
At.UI.ICAN COIIIFCIOICE OF 

GOVUN'41NnL IIJPUSTI.IAL HYGIOl~T'S 
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No major obsrructtoos M\
1
, \ 

in ,nlh of fet.--------...., IV ♦~ 

Q, --- ---- ~- -;r. ---- f 
Pr,55,,.-, slor -=--- - -- -- -- _L - \_ _L 

W' Elhou>f /Jood 

T 
H 

I 
f-----D 

PUSH PULL 
Exhaust H:Jod 

Quonl,ty of air ernousten, 
02 = 100 lo I 50 cfm /sq. II. of 
rank area/ depending on temp 
cr orure o liquid, crass drohs, 
ogitorion, etc. 

Hoed height shoukl be, 
H ' D ; ton. ID O• 

= 0.18D 

HOODS 
PrPssure Slot 

Ouontity of air supp/it'd, 
Q, = _I __ ,. c?;, 

DxE 
where;D = /enqlh of throw, /eer 

E = entrainment /actor. 

Throw 
len9th, D,leet 

Entrainment 
foe/or, t: 

0 -8 
8 -16 
16 -24 
over 24 

2.0 
I. 4 
1.0 
0.1 

Slot .,idth W should be d,·sic;ned fer 
Cl velocify ol /000 lo ::.-000 lp.n. 

Oeslqn sacn systems so fhey con be easlfy modified or ad/u5fed ro obtain desired 
results. 

AMCAICAN co11,nrNCf 0#' 
6()VtlfO,ltNTAL INDUST~IAL M"l'~ltN~ 
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&or tab/, 

Min. velocity at 1/Jis 
space, 2000 /pm 

t/2."min,'rm,m clearance 

Knife lenqth, Exhaust volume, 
inches elm 

Up lo 6 incl. 350 
over 6 to 12 if/cl. 440 
over 12 lo 20 inc]. 550 
over 20 800 

Duct velocity= 3500 /pm 
Entry loss = /.0 slol VP t 0.25 duct VP 

AMUIC.tN COf,lf£AENct: OF 
GOVrtNMENTAL INDUSTRIAL H'i'GIOll$TS 

JOINT£RS 
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Sosh clo ses a/r inlet 
when ra/s ed 

Fixed center slot" 

Airfoil sill 

{~ 

Sash - by-poss 
aeta/! 

oots/ae air supply ~r 

Ad_;vsrable /Jotlvm slot 

AIRFOIL HOOD 

0 O 

Vgrfia,I full ..,idffl -----t+......::::::;;:-..;::,- 
pe,/bratf!d di!1tr1b11tiot1 
plate In plenvm 

Air' turniffg IIOl1t!:5 
11'plt!r1un, 

Suff)ly sror 

Svpply velocity 
For air conservation 250- 300 fpm 
use slid1n9 sash 

Q= 100-/50 cfm/sq ft open door area 
Entry loss= 0.5 VP 
Duct velocity = 1000 - 2000 fpm 

to suit conditions Maximum air supply volume = 50% e x oaosr 
volume 

AMERICAN CONF£RENCE OF 
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[)uc fl 6 · 011 c enter 
for large nooas 

[- --r- - :- -- ~-- - 1---:-- - -:_ - - ~=---,- - - ~ 
I I I I I I , I t 1 
\.....--~---,._ __ ...._ __ .:,_ , .J_ __ _J __ , --~ 

.---------L--4------....J 
H=4'ma;,;imum .. 7 

l 
611 

minimum 
overlia17g 

Cooking t!quipltNilfrf 

HOOD AGAINST WALL 
0 = BO ctm/sq. fl of hood area ( 80 WL) 

Not less than 50 cfm/sq. fro/ face area (5{}PH) 
Duct velocity= /000-4000 fpm tosulfconditions 
Entry toss = 0.25"(filter resistonc~) + 0.50 duct VP 

P=penmerer of hood 
= 2W+L 

Q = 125 cfm/sq. ft of hood area (125 WL) 
Not less than 50 cfm/sq.ft of face area ( 50 PH) 

Duct velocity= I 000 - 4000 fpm to suit conditions 
Emry loss= 0.25rfilrer resistonc;) + 0.50 duel VP 

P=perimeter of hood 
=2W+2L 

I 

AMCllCAN CONfUfNCE Of 
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Filters 
co''m,n,mum 

Face or ends can be 
opereo for /1/ler 
removal 

,.,:: __ : 

Ft!ler moun!J"n9 he19ht 
See note 4 below 

t 
...------ L -----~ 

Cookin9 equipment 

Closed ends desirable 

LOW SIDE WALL HOOD 
Q= 200 cfm/lineol ft of cooking surface (200 l) 
Duct velocity= 1000-4000 fpm, to sort conditions 
Entry loss= O 25"(filters) ~ 025 duel VP 

NOTES FOR KITCHEN HOODS 
Filters. 
l Select practical filter size. 
2. Determine number of ftllers required from manotocturer 's aota. 

(Usually· 2 cfm maximum exhaust for each sq in of filter oreo) 
3 lnstoll at 45°- 60° to /roru ont o/. Never horizontal 
4. Filler mountin9 hei9h! -- 

o. No exposed cooking flame-2f 'minimum to lowest edge of filter: 
b. Chor cool and similar tires -- 4 f' minimum to lowest eooe of filler. 
c. Other exposed fires---- 3 f'mi'Jirnum to lowest eaoe of ft/fer. 

5. Shield fillers from direct radiant /ieot. 
6. Provide removable grease dnp pan. 
7 Clean pan and filters regularly. 

Fon. 
Use upblast a/s cti or qe Ion. Downblast is not recomm"nded 

AMERICAN CONFERiNCE OF 
GOVERNMENT.-.L INDUSTlllAL HYGIENISTS 

AcJ;usl Ion specificolion 
for expected exhaust air 
temperature 

KITCHEN RANGE HOOD 
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El 

0 = 50 HW, but not less than 20 cfm/sq ft 
of room cross sectional area 

Notes: 
Moke--up air: 

Minimum temperature = 70 F 
Sidewo// 9r1/les: 

Maximum 90/le veloclly = 400 /pm 
Dischor9e air downward 

Ctiilln9 diffusers: 
5/ze for uniform distobution 

/lpprowd lead dust respirator is 
necessary duon9 clean-up 

Acoustical material on wolfs, c"ilin<; and /hick fabric 
on bench top ore recommended 

AMERICAN CONFERENCE OF 
GOVERNMENTAL INDUSTRIAL. HYGIENISTS 

INDOOR PISTOL AND SMALL BORE 
RIFLE RANGE VENTILATION 
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ro fan 

t 
Q=KJ0-200scfm/sq ftof 

opemng plus volume of 
products of combustion.-f 

Ducf ve/oc/ty =2000 - 
3500fpm. "" 

EnfYy lass= 0.50VP 
,._ Correct fvr temperarure: 

"'*For hortionta/ r1111s, 
transport velocrfy ,s 
necessary. 

NOTE: Separate flue rt?quired ,fcom 
ousnon oases are not vented 
through Mie hoods. 

- Wc.Yk open1fl9S. 
Keep a, sMlf/ a:r p,acf,col, 
Doors adviSo/JI~. 

Doer {or dross pan 
,~movable. 

STATIONARY FURN4CE OR MELTING POT 

AMERICAN COl'l~UfNO. OF 
G0VUJjM£Nr,\L JNOO,TIIIAL HVC.IENISTS 

MEL TING POT Ii FVRNAO£ 
NON-TILT 
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Close and with pone/: 

Row of ovc.otes. 

0 = 200scfm/sq ft of open,nq 1nclud111q doors, 
plus products of combustion~ 

Entry loss = 0.5VP. 
Duel velocity , 1000 · 3500 /pm ·H, 

~. Correct for tempero-ture. 
>'HI For tior/ron/a) runs, transport velocity is 

necessary. 

--- --- --- --- 

NOTE: Som" principle of sliding or S1'11i1q 
in9 doors is opp lied to 1ndividua/ 
furnace enclosures. 

,,------ F,f~proof rfrop parwt 
from root. 

---- Conopy lo clet»: crone, or slot for cro11• hrid9,, or 
ttporofr cranes tn s/d« ontlovt,ide, crmo11UOI 
CNC/bl, removal. 

0 = 200 cfm rsq ft of Iota/ ooeruna, minimum. 

AMIIUCAN CONHIUNCE OF 
GOVERNMENTAL IN0V~Tl>.IAL MYGltNISTS 

MEL TING FURNACE 
CRUCIBLE NON-TILT 
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.-------Door 9vid"5 ------, 

,.,....---l----~ 

Furnace 

Counler-weiql>tedCY sprin<; 
tooaea slidlnq door, front 
and bock ff necessary 

Ooor to e)dend below lop 
of furnace if possible. 

Solid side 
pooet« 

0 = 200 LW; but not less than 
200scfm/sq ft ofallopenin<Js 
with doors apen.tf 

Entry loss =O. 25 VP , 
Dvd velocity = /000 - 3500 /pm*" 

"'Correct for temperature and 
, >< comoust/on products. * "For horizontal rans, transport 

velocity is necessary. 

AMERICAN CONFEIIE"CE OF 
GOVEIO,&MrnTAL INDUSTRIAL HYGIENISTS 

MELTING FURNACE - r!LTING 

I 
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Fl~ type filtit19 for 
cosy remoeot of hood 

(if necessary ). ----- 

I ... ~~~~\. 
/ ' 

/ ' 
/ ' 

/ ' 
/ ' 

Htilgro baffle for prt!Yfflfi1>9 short 
cira,i/1"9 of air. 

0 

0 

Note : Place hood as cose to moctm« as 
possible. If more ttJan 4 inches 
from bock of mocbae, hinged side 
baffles should be used. 

Note: Products of comtxJstion 
require separate flue or 
may be ventfJd into hood 

Q=-300WH 
Enfr)' loss » 0.2S duct VP 
Ouct vr,/ocity= 2500- 3000 fprn 

AMERICAN CONFERENCE OF 
GOVERNMENTAL INOU5TRIAL HYC.IEN15TS 

DIE CASTING HOOD 
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Stack and mob,/, hood 
mole/I here 

o,~ hoist 

Q: 300WL 
Duct velocity= 1000- 3000 fpm 
Enlr.f loss= 0.25 duel VP 

AMf«ICAN CONFiRENCE Of 
GOVERNMENTAL INDUSTJ.IAL HYGIENISTS 

DIE CASTING MACHINE OR 
MELTING FURNAC£ 
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Belt widtr,, 111che s Exhaust volume, cfm 

up to 3 220 
3 ft, ., 300 
5 tl:J T 390 
7 to 9 500 
9 to II 610 
II to 13 740 

Min,mum duct vetoc/ty = 4-500 fpm branch, 3500 fpm main. 
E11try loss= 065 velocity pressure fCV' stra19hf take-off 

0.45 ve/ocrty pressure mo- topered take-off 

AMERIUVo4 CONFBIIENCE OF 
GOVEIINMENTAL INOUTTIUAL HYGIO'ISTS 

METAL POLISHING BELT 
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o(B) □~ 

.Al,ll!IUCAN C.O~i ~ 
~YE~Al IIIOU~ 14'1._ST'S 

AIET"AL SHE,A/U 
HIGH T"OXICITY NIATcRIALS 

293 



S/ol s O 1000 /pm velocity 

Face open 
6riVe -fop work benc/J 

METAL LIZIIYG BOOTH 
Non-laxic: Q = 125 cfm/sq.ft. face orea Toxic: Provide cpproved 

-- air-supplied respirotor. 
Q =200 c/mrso.tr. face area 

Duct velocity = 3000 fpm minimum 
Entry loss = 1.18 slot VP + 0. 25 duct VP 
Smat! tattre, erc., may be mounted in booth 

i---12"mi1t ~ 

7 8 mln 

Fle.t duct to ot/o« 
movement lull ltngr!i 
of work 

LOCAL HOOD 
Nole: local hood not sattstactory for :,praying toxic metals. 

Hood r.tknds os low as possible lo 
clear foll,, roil. Hood "''!Y b~ 
connected lo m~ 111iM, fool rest. 

Q ~ 200 elm/sq.ft. face openings 
Duct velocity= 3500/pm minimum 
Entry loss= 0.25 VP 

AWHIC.UI CONFHINC2 OF 
GOVlkWWlHTil. INOU$l"AIAL HY611WI~ 

METAL SPRAYING 

294 



Q • 300 ctrn rsq fr of open oreo 
Duel velocity= 3500 fpm minimum 
Entry loss = 0. 35 VP 

I 

AMelllCAN CONFERii"Ci OF 
(;()VlRNMlNTAL INDUH'RIAL HYGl(NISTS 

MILLING MACHINE H00O 
HIGH TOXICITY M,U£R/ALS 
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70 prevent c onaeasaron, /nsulatlon or strip 
heaters may be necesso r y or use 
d,A,rion f.ir,nq 

Hood bell,na' skip befwun ~ 
,a,ls o,zsoLwcfm ~' 

~w 

'Enclos,nq 
1/c,o<f 

Muller 

1= rs,.,, 
P Opemng 

load,n,;; 

O= ISO elm/sq ft through all openin9s but not Jess than: 

for s)op--------.._ : 
I 
I 
I 

Mixer diam, feet EKl1aust. elm 
4 750 
6 900 
7 1050 r----- 
8 1200 
10 1575 

L-, - -t- - - - - ; 

' I 
I ' ~ 
! ,,,,..-- 

,'<-; 
I/ ; \I 
I ', 
I I i__, ,'/ 

J,,1 
( I:, - - 

I ' ' ' I 
'1 
I 
I 

I 
I I 

Muller 

For Coohn9 M11llers, See VS-JOB 
Other types of mixers: enclose o, much as p0s5ible ond provcie 150 elm/sq ff 

of remaintng openings 

When flammab/li' solvents are used ;,, mixer, catco Iate minimum exnaosr volume 
for dl/ulio11 to 25% of the L EL 

Duct velocity: 3500 fpm, min 
Entry loss= 025VP AMERJCAN CONFERENCE OF 

GOVERN~tNTAL INDUSTRIAL HYGIENISTS 

MIXER AND MULLER HOOD 
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Muller 

Side ltood or 
boolh 

E nc/os,,v hood 

To prevent condensation, 
insulation or strip healer, may 
be necessary or as» 
dduf!on f,ft,n,;. .. 

~ Low-vekx;,ly diet 
I Used w,ffl c.oo/ing 
: type mu I/er. 

lt{uller 

Cooltn<J fM 
blow- /llrough 
arra~ent 

A,f,-,,/lfJtJm ohaust volune 

I oc ano» Muller rvoe 
/Vo cooling 8/ow-tl,ru orow-t1,ru 

cool,i,,; coofit>J 
sore» hoppe:r IVote f 600 Note 7 
Bond hopper 600 600 600 
Mul.'er. /Vote 2 No~~5 ,Vot3 
4' diameter TSO 
6'dia111eter 900 

,, " 
l'diame!Pr 1050 " " 
8'd,a,,-eie,- 1200 

,, ,, 

1o'diameler 1575 
,, ,, 

l.----------..L----~----·~- .. \ 
~ - - - - - - - - - - - - - - - - ;, , ,' ~ 

' ' \ ·, ... 

Duct ve/ooty « 4500 rpm minimum 
Entry loss r 0. 25 VP 

NOfl!S· 
I. &,rch hOff)er requ"es seporafl! ernausr .,,M, bJow-Mtru coo/i,r9. Wiltl oll,er fan arran,;e-nf, 
( m11lfu anaer suction) Sf?portrfP nhaust may nor be required (ff skip hoist is user!. see VS-107) 

2. Ma1nta111 150 fpm nlocity ti/rough all cpe111n9S /n muf/u hood. Erhousf volume s/rJMl'I ate 
the min1flfw,t t» be used . 

. J C ooh"'} m<Jf/ers do not require exh0<1st If mo,,m,;,,ed in dust t;91rf UJ11ddfon. 8/oW-1hnl _fa• 
murr- ~ off dvn·r,g /0Qd1"9 If mu flu is not dust tiglrf, exhaust as in note 2 plus cooh~g 
air vo/um«: 

4. When f/o,,.mab/'1 so/ven.ts are 1.15ef in mirer; calculalt! minimum exravst volume fvr diMi0t1 
fD 25",l, ur 11,e l EL • 

AM£AICAN CONF£11£ t,I~ OF 
GOVElNM01TAL INOOSTRI~ HVGIENIStS 

MIXER ANO MULLER 
VENTILAT/O/( 

E 

297 



\ Plenum ads as flon<Je ---~ 

-----l ------M L _ 

A. UPWARD PL EA/UN 

25 
min 

Partial covers advisable "r:»; 
possibte -on any fype lank/ "---D r2 S 

Tan/( 

w 
I 
I 

L __ - - - - - _J 

8. DOWNWARD PL ENllM 

A 

C. CENT/l~L 

f 
1/2S 

SLOT 

Slot 

25 

I 
I 

: W- I 
L.. j 

Section A-.A 

AMHICAW CONFltllll~ OF 
GOVUNMENTAL INDU~IAL HYllnl!Sl\ 

OPcN SURFAG£ TANKS 
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WorJ 9ives off vapors 
<Xftr removot from 
tank. - 

----l-- 

}

To suit 
wor r 

~------+--~ 

w 

D. PltKLIN6 T4NK 
Section 

Tank 
L------ 

To extend ov er tank as n,r 
as possible ----~ 

£. SEMI-LATERAL 

desirob/e if space permrls 

uor. plervm velocity= 1/2 slot velocity - 
£12

1
~,i, 

~ END TAKE-OFF 

AMOICAH CONFEUNCE Of 
GOVU.NM(NTAL IIU>USTRIAL H'l'GIEMISTS 

OPEN SURFACE TANKS 
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DESIGN DATA 

OPEN SURFACE TANKS 

A. Duct velocity = 2000 fpm minimum. 
B. Entry loss = 1.78 slot VP plus duct entry loss. 
C. Maximum plenum velocity = 1/z slot velocity. 
D. Slot velocity = 2000 fpm unless distribution provided by well- 

designed fish-tail. 
E. Provide ample excess area at small end of plenum. 
F. If L exceeds 6 to 10 feet, multiple take-offs are advisable. 
G. If W = 20 inches, slot on one side suitable. 

If W = 20 to 36 inches, slots on both sides desirable. 
If W is much greater than 36 inches, slots on both sides are 
necessary unless all other conditions are optimum. 

H. Liquid level to be at least 6 inches below bottom of slot. 
I. Hood types A, C, D and E are preferred - Plenum acts as baffle 

to room air currents. 
J. Provide enclosures or removable covers on tank if possible. 
K. Provide ductwork with clean-outs and drains, and corrosion re 

sistant coating if necessary. 

MINIMUM* EXHAUST VOLUME 

OPEN SURF ACE TANKS 

Operation 

Plating (Chrome, Cyanide solutions if needed). 
Anodizing. 
Pickling: 

Cold Acid 
Hot Acid. 
Nitric and Sulfuric Acids . 
Nitric and Hydrofluoric Acids . 

Cleaning: 
Caustic or Electrolytic-not boiling .. 
Caustic or Electrolytic-boiling.. . .. 

Bright Dip-strong Nitric Acid . 
Stripping: 

Concentrated Nitric Acid . 
Concentrated Nitric and Sulfuric Acids 

Salts Baths (molten salt). 
Salt Solution (Parkerize, Bonderize, etc. I: 

Not boiling . 
Boiling. 
Hot Water (if ventilation desired): 

Not boiling . 
Boiling. 

CFM/sq. ft. Collector 
of tank Recommended 

150 X 
120 X 

120 
250 X 
250 X 
250 X 

200 
250 X 
250 X 

250 X 
250 X 
120 X 

120 
250 

120 
250 

* Values listed are the minimum satisfactory values under good plant condi 
tions. 
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B~C 
e..i-c 

I 

(. Soli<I Baff!, 
B= O.T50 
{Jo/If, o-ea •0.60WH 

2. An911hr Balffe 
B=D t6" 
Bolf/, area=0.60WH 

3. Sphl Baffle or Filters 
8=0 f 5" 
Baffles or Hlte,s = 0.75WH 
Filler cornt>usllbilify ctess Z 
or berrer. Consult NBFU or 
insuranu underwn·t~r s. 

Desl9n do/a - 
Any combination of bronch duels and baffles may be used. 
IV= !,,'Ork sae + /2" 
H= work sire +12" 
C = 0.1,5 W or H, whichever Is larr;er. 
0 = 200 cfm/sq.ft (200WH} - for face area up to 4sq./t. 

=- 150 cfm/sq h - for face area over 4 s q.rt 
Entry/osp Baffles: /,78slol VP+ 0.50duct VP 

:: FIiters: Dirty /,/fer resistonoe +- 0.50 duct VP 
Duer velocity= /000- 3000 fpm 

#ole: Bofl/11 orron9emenfs snow» ,--...:..------------------1 
ore for oirdistnbufion only. Fdters AM£11CAN CONl'EH'NC£ O" 
and/or other air cleaning devices 
mOJ' be required ro meet air pr,l/uti<>n1----------------------, 
co des or local condtfions. 

GOVftWIUICTAL INDUfflllL ~Y611\IIITI 

SMALL PAINT BOOTH 

I 
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D 

w 

Ill 
I 5p/,1 Boltk or FIi~ 

IJ•a7SD 
Bat'lfw .r Ii/Ir orw.,, O.T~ WH 
Fi/Ir co.hwiJli/ily Clone or,Hflrr. 
Conwlf A/4 or in,,,"""• und._-it,rs 

0£5/GN OATA 
-'"Y co,nhinmicn of duct cor,n,ch0f15 and baffles may be used. Lor9e, deep i>ool'fr3 
do not lf!qu/" hollks. C-onsu/1 tnof1fllaclures for wo/'er--curtain desigf1S. Use 
eY,D/(J3J'on proof fixfu,-s a11d non-sparling fan. £/edrostahc spray booth reqt;NTS 
av!0111ofic hl9h-volto9• discOINlects tb-- conveyor failvre, ·/rm faiAJl'lt or grounding. 

2. A11gulor ,fJOllf, 
£wo16 
S,,,he lT1!<1 : 0.40 WH 

Walk-in J,ooth 
IV= 'Work siz, ,. 6' 
/-12work ,iz.e t- J' (minimum= T) 
Cr111a-,t siz6l 6' 
Q = IOOc/m/sq.ff.hooHt cross section 

Moy be ~ cfmhq.ft.lor ~?' 
larp., d,ep, booth. Opvotormay 
r~, appr(W,tf respirator. 

£1'1f,y loss= Baffles: /.18 3lof' VP + 
0.50 duct VP 

= Filters: dirty fil~r resistance 
+ 0.50 duct VP 

Ouct velocity., I 000- ,-.---------------------; 
sooo /pm 4AIU ICAW COMF!JttNa OF 

GOV!ANIHNTAL INl>U5nlAL. WYGltNISD 

Operator outsia« boom 
Uf;;: work she 1 2' 
H= worr sizs » z' 
C= 0.75 x forger front dimension 
Q= /00-/50 elm/sq.ff. of c,>•n ocea, 

/nclud,-,,9 coareyoe: openings. 
Note: Ball!, of'11111(1e111ents sl!own are 

air distribution on/_y. Filfers and/or 
other a/r c/eqf!in9 devices ma_y 
be required to meet air pollution 
codes or local conditie:v,s. 

LARGE PAINT BOOTH 
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0{H11,-,,g tr, be sized lo handle 
~/4 ol Iola/ air at 1000 /pm 

Opening t11 b• sized to lltlndl, 
V4 of fofo/ air qf 200/pn, 

(}=l50cfm/sq.ft. of hood face 
Duct velocity= 35001pm 
Entry loss= a25VP 

AMIIUCAN CONFQINCr ~ 
GOVUNNblTAL INDUffRIAL. HY•IINIST'S 

PORTJBLE CJIIPPIN6 ANO GRINDING 
TABLE 
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---- Bock and $1de shields highly 
d,siroble, enclose sides and 
top to moke booth if pracncat. 

Tapered tak1-0H n,c~or)' 
for dt.rri/tuno,,. 

Q =-150-250 cfm/:;q.ft.of bench arra. 
M!nlm11m duar velocity = 3500 fpm 
Entry /0s3 = 0.25 vP for taoerea tol<e-off. 

£ND VIEW 

Grt"11dl119 itr boom, 100 fpm face velocity also suitable. 

For downdraft grilles in /foor: Q, /00 dm / sq /t. of working area. 

Pn»'ide e~uo/ dislribution. Provide /r,r e/eonoot. 

~NAN COIO'ffftJCE 01" 
60V[IWlffNTAL INDU3TP.1Al IIV61ElHSTS 

PORTABLE HAND GRIA/1)/NG 
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/J,e /bp boll!, .,h,_,, 
opemli"on, permit;---~ 

~MQJ,_QS 
(Jnflorrged l,()Oc/:()= 200 (tOX2 -1 /2()()d area), 
F!unf/ed hoed, rrduoe Q 2.5 % 
Ouct ~locity • ZOOO/pm 
£nlry /053 =Ot5VP (For slots , /.78 slot VPr 0.2S duot VP), 

PAR77AL SIDE ENC'-0Sllr£ 

NOTE: 
AJr 1- ,-/"5 '7rir/ io•lts 
fY'O'I'# lo,y. ,;.,, - droff hood 
Yl#iJ•r fr, M•l-,11t 
Q, ,ooc!,,,A11-ff..,.,Jr:~ arNJ. 

AMUICAII COIIFOCHCI OF 

OOVU'IMOIT4L INDWT-IAL H Y1 .. w,1n 

I}= 200 - 300 elm/(,,, ft. of heed. 

POVlflNG STATION 

I 1~- 
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11 ,, 
11 

:<r-=---=-----:..-=.==-•1:: 
I,.,..,,,.,, .... ·~ 11 
I 11 
I 11 

Slofled 
side droll 

hood 

Q = Z 50 elm /sq ft canopy - single untl 
150 cfm/ sq ft canopy - double unit 

Entry loss = 0. 25 VP for tapered lake-off 

hood 

Staffed s1ot1 aort hoo<h required to remove 
smoke as hot cores emerge from machine. 
Capture velocity r ?5 fpm minimum 
Q = 75 ( IOxP+ hood area) 
Entry loss= I.TB slot VP+ 0. 25 duel VP 
Conveyor or cooling area require ventilation for 
lor9e cores. Scrap conveyor or tote boxes may 
require vent tto tion also. 

Ali1UICAN CONFl!ltf1'1CE OF 
GOVDlNMiNTAL INDCJSTRIAL HY~llNtsTS 

SHELL CORE MOLDING 
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Duct-A 

Disc diameter, Total ertiaost volume Applies lo 
inches elm duct 

Up to 12 incl 350 A 
over 12 to /8 incl 440 A 
over 18 to 26 incl 550 A 
over 26 to 32 incl 700* A-8 
over 32 to 38 incl 900* A-8 
over 38 to 48 Incl. !250iH, A-8-C 
jl- Two bottom branches. 

~-~One top and two bot/on branches. 
Duel velocity O 3500 tpm 
Entry loss: Depends on hood aes/an. 

IO slot VP-f- 0, 2 5;...d:..u:.:c:.:.!..:V:.:.P -t 
AMEAJCAN CONFERENCE OF 

GOVERNMENTAL lt.lDUSTIUAL HYGIENISTS 

0/SC SANOERS 

I 
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/ ,_ - 
I \ 

I 

~ \ 

',"'-------- 

E/elt 

/ \ 

I I I t \ ._ ~/ - - - - - - - - - '+ -- / 

Belt width, Exhaust volume, cfrr, 
inches Head end Tail end Tora/ 

Up to 6 incl. 440 ! 350 790 f----'--. - over 6 to 9 1/'IC/. 550 350 9CO - 
over 9 to 14 incl 800 440 1240 
over 14 1100 550 1650 

HORIZONTAL BELT SANDERS 

Duct velocity = 3500 fpm 
Entry losses= 0. 40 VP for tapered rake-off 

AMERICAN CONH.AENCE OF 
GOVERNMENTAL INDUSTRIAi.. HYGIO.ISTS 

HORIZONTAL BELT SANOEl'?S 
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Drum covers necessary. Hir191J 
or o/.1,erw,se pr1YV1de for 
mai1'ft..J?ance. 

Exhaust Volumes 

Drum len9th,inches Total exhaust for 
machine cfm/drum* 

Up to 3!" 550 
31# to 49" 785 
49"to 67" //00 
over 67" 1400 
Brush rolls 350 cfm al brush 
'One hood per drum ,s mimmum 
Additional hood ot teed side is desirable 

Duct velooty = 3500 fpm 
Entry toss= 0.25 duct VP 

AME~ICAN CONFU£Nc£ OF 
GOVE"111MCNTAL INOUSTAIAL HVGIENISTS 

MVLTIPLE ORUM SANDER 

■
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S1n9J., drum l 
T 

Slot 
I Tobie 
t 

Drum surface, Exnaasr volume, 
sq inches cfm 

Up to 200 incl. 
350 ( and less than /0'dia) 

over 200 to 400 incl. 550 
over 400 to 700 incl. 785 
over 70Oto/4(X)incl. /100 
over/400fo2400incl 1400 

Duct velocity= 3500 fpm 
Entry loss: Depends on hood desir;n 

l 78 slot VP plus O 2 5 duel VP 

AMOllCAN CO~C£ OF 
GOVEltMMENTAJ.. INOU1TalAL HVGl~lttS 

S!NGL £ ORllM SANDER 
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Reduce open area 
wdh baffle, 

: ·-~ Top takeoff optioaa! 
I ' 

BooHr width to suit 
regular work 

Sow c,permes or booth -- 

Close ,n area under __. 
!llble 

0 = 2 50 cfm/sq ft of open face area 
Duct vetoc/ty • 3500 fpm rnirnrnum 
Entry loss =050 VP no taper 

025 VP wah taper 
S totlonory installation - 

Indoor ond outdoor: Connect to exhaust: system and dust collector 
D1schar9e outdoors 

Portable use- 
Indoor and outdoor : Use adequate unit corrector and fan 
Outdoor only- Use adequate fan, di5diarqe at least 10' above qround 

AMER IC.AN CONFERENCE OF 
GOIIERNME.NTN- INOU~IAL HVGle.llSTS 

ABRASIV£ CUT- OFF SAW 
VcNnLATION 
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45° m/rumurn slope 

6" freeboord ,n tonk 

Use at least f>KJ s/ols. One ar 
botlom of hood 

Q = 150 cfm/sq ff of bed ( !50LW) 
Slot ve/oc/ty = 2000 fpm 
Entry loss=!. 78 slot VP+ 025 duct VP 
Duct velocity= 2500- 3000 fpm 
W not to exceed 36" 

For circular beds or other hood designs, 
Free board must be mainta/ned to prevent mater/a! carryout 

AMERICAN CONHRENCE OF 
GO~ERNME.NTAL INDUSTRIAL HVGIENLS13 

FLUIOIZEO 8£0S 
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Blade 
Hood slotttd ta 
enctosr blade 

I 

-Blade 

A 

· Top nood 

Entire base enclosed 
on att s ide s 

Slatted l#Ood 
block 

TOP HOOD DETAIL 

Blade width, E¥haust volume, cfm 
inches Bottom Top Total 

Up to 2 350 350 700 
over 2 to 3 350 550 900 
over 3 to 4 550 800 !350 
over 4 ta 6 550 1100 /650 
over 6 to 8 550 1400 !950 
Duct ve/ooty = 3500 fpm 
Entryloss=l.75 VP m ouct riser (Point A) 

AMERICAN CONFERE.'KE OF 

GOVEKNMEtnAL INDUSHIAL HYGIEtilSTS 

BAND SAW 

• 
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/ 

TYPE HOOD WHERE TABLE 
IS NOT CUT THRU 

FRONT VIEW 
OF HOOD 

TYPE HOOD WHERE TABL£ 
IS CUT THRU 

Sow d/ameter, Exhaust YOlum~ 
/nc nes elm 

L,p to 20 /oc). 350 
over 20 440 
Duct velocity: 3500 fpm 
Enl,y loss= I. 78 slot VP +O. 25 duct VP 

AMERICAN CONFERENCE OF 
COVERNMENTAL INDL/SlRIAL HYGIENISTS 

SWIN6 SAWS 
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M1flimum velocity or this - \ 
space 20 0O /pm 1 

I 
I 
\ 

f"mimmum 

I I 

I I 

Table, rip, m/tr« and voriety saws 

Sow diameter, Exhaust volume, 
i11ches cfm 

Up to 16 incl. 3S0 
over 16 to 1?.4 incl. 440 
over 24 550 
variety with dodo 5!50 

Duct velocity = 3500 fprn 
E nl rr loss = IO slol VI"-;- 0 25 duc.J VP 

AMERICAN CONFERENCE OF 

COVfRI-JMENTAL iNDlJ'5TRIAL HYGIEN15T5 

T,48L£ SAW 
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500 elm 

t 
A---. 

I 3/4'' ll)s,de d,a 
t/e).'lb/e hose 

430cfm 

Tobie 

Hood 4 !/2" ,..,de 

Duct velocity= 5500 fpm 
Entry loss= 3.5 VP ,n duct riser (P0tnt A) 

For booth enclosure, see VS-401 

AMERICAN CONFERENCE Of 
GOVERNMENTAL INDUSTRIAL HYGIENl5T5 

l?AO!AL SAW 
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Feed 

45• m,n slope 

\ .,,-Flex1b/e coonect/on if des,red 

---- Top toke-off pn!ferred 

Complf'fe eoclosure 

FLAT DECK SCREEN 

Q =200 elm/sq ft through hood openin9s
1 
but nof less than 

50 c/rn/sq ft so eeo area. No increase for mult,ple decks 
Duct velocily = 3500 fprn rrumrram 
Entryhss =050VP 

Complde1 en ctosoce \ 

Scree"- \. 

~-----------, 
I 11 : J 

CYLINDRICAL SCREEN 
Q = /00 elm/sq fl circolor cross secttoo of 

screen, of least 400 cf/fl/sq fl of 
enclosure Op1?mll9 

Duct velocity= 3500 /pm minimum 
Entry loss= OSOVP 

AMERICAN CONFERENCE Of 
GOVERNMENTAL INDUSTRIAL HYGIENISTS 

SCR££N5 

111 
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Flexible duct: 

-3 "flanqe 
Slo~-SIZ'1 ror 1000 fp;n 

Maximum plenum velocity 
I/Z s/or velocity 

0 = 350 cfm/lineal fl of hood 
Hood length= required working space 
Bench w,dfh= 24"maximum 
Duct velocity= 1000- 3000/pm 
Entry lossr/,78 slot VP +025 duct VP 

PORTABLE EXHAUST 
X inches cfm 

6 250 
Q 4fJO 
12 /000 

Face velocity= 1500 fpm 
Duct ve/oc/ty = 3000 fpm minimum 
Entry loss= 0 25 duct VP 

GENERAL VENnLATION where local exhaust cannot be used· 
' 

Rod dtam c/mrwetaer " 
5/32 1000 
3//6 1500 
1/4 3500 
3/8 4500 

,. For toxic materiat« h19her a/r Flous ore necessary 

OTH£R TYPES OF HOODS 
Booth. 
O=IOOcfm-1,q ft of face opening 
See 
"Spray Painting'' 

AMERICAN COl'-IFERENCE ~ 

GOVERNMENTAL INDOSTitlAL H'IGtENISTS 

SOLDERING AND ARC WELD/Mi 
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--1,nK/e roor us 
./ des,mble 

r4"'"----L---------- 

S<>efton 4 · 4 
Q= SOlW 
Slot velocity= 1000 fpm maximum 
Entry loss •/ 78 slot W-t 0. 25 dud VP 
Duct velocity= 2500-3000 tpm 

Also provide: l Separate flue /or comoost/oa products 1fd1rect·f1red umt 
2. For c/eonmo operonoa, an air-line respooto- i, necessary. 
3. For p,i units, the pit should be mechanically ven/1/ofed. 

NO TE: Provrde doi.,ndroft orille for ports tl)of cannot be 
removed dry; Q = 50 cfm rs o h 9r1ile oreo. 

AMER.I CAN CONFERENCE Of 

GOVERNMENTAL INDUSTRIAL HYGIEl-JtSrs 

SOLVENT /)£CREASING TANKS 
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/ 

Branch fckt - off at !top orboclr. untrcl/()('0/100 
or mJltple: bronc Ms ,t severot booms are IJ$M. 

/ 

Booth encJoses oorder 
frame and so s peosron 

Gnnder -to op,ernn!' in or 
c/osc to face openiry. 

4' -6 '-/af'J(? openir,g -Joc e 
1ebc ,& • too to L50 tpm - 
,-r i><'low 100 /pm 
2.'-d' _z_,., -smallapen,nq. 
grinder JI) front. mce ~oc,/y• 
2tl'.J /pm 

Mm,inum duct vf:ioCJty =3000 fpm 
Entry /05s = 0 5 VP 

NOTE: Smaf//oco/ extioos t booas m:,unted t>ef11nd 
grinder w.neel may trap the stream of sporks, 
tx/! ore wuolfy net effect!~ in control of 
oir borne dust. 

AMERICAN CONftRENCI Of 
COV[RNMENTAL INDUSTRIAL HYGIENISTS 

GWJNG Gfl/N£>£R 
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• 
O = 50 -/00 elm/sq ft of table top. 
Dud ve/oc/ty > 2500-3000/pm 
Entry loss= I. 78 slot VP f O 25 duct VP 
Note. See "open Surface Tonks': 

for other- suitable slat type, Air quantities may 
be colculoted on dilution basis if dolu ,s ova.tobte. 
Maximum plenum velocity= //2 slot "1':ioci/y 
Lorge plenum essential for tJOOd a/str/oorio: 

AMERICAN CONFERENCE Of 
GOVE~NMENTAL INDUSTRIAL HYGIENISTS 

TABLE SLOT 
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/ 

I 
I 

' \ 
I 
' 

Slip ,;,,ve 
,lldll'C.I, U3, 
1111,r(/ow or 
opu,/,,9 at 
tJPfJOS/f• ond al,.,,,., 

I"-._ 

:--- " I 
I 

.-, 
' I 
! !_ --=~"--'== 

I 
rl 
I I 

I ' 
\_) 

I 

! I 

Woll 
Traill'r Floor !1011 

---=.=;r-_--:_=.=.... 

0 = 50 elm /sq Ito/ cross - sectional tn,i/u area 
Entry loss : 0. ZS VP 
0t£t velocl!J c / 000 - 3000 fpm 

NOTE: Operator must wear rq_n_o_,_r_-_s_11,.__'P'--lt-·e_d_r_e._s:...µ_111_l_or -i 
,OUIICAN CONPHrMtt OP 

QO'o'HIIMtHTM.. INDUJnlAL HYOICHIIT'S 

TRAILEH INTERIOR 
.5PRAY PAINTIN6 
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~: 
l 

SECTION TliRU HOU OW TRUNNION 
TUMBI.ER 

Duct velocily = 5000 fpm 
Entry loss= 3. 2 5"- 8. 2 5" H2O ( depends 

on de sion ") 

STAVE sou. (t"ND SECTION) 

Duel veluc:!y = 3500 /pm 1,?1nirn:.1m 
Cnfry toss vanes w,Jh toke- off 

025-0SOVP 

EXHAUST VOLUMES 
Sq;;;~-mi/1-- - Round m1// - . - - cf;;, ,. " . - -7 
side a.om 1n ~uj-£S~:!!J--_ _-:~:~t~ ~ - st;t·j 
Up to 24 incl 24 - 30 680 900 
---·· --- --- 
25 - 30 
-37- -- T6- - 
37 - 42 
43 · '18 
(';9 - 54 
55 ·60 
6/ · G6 
61 · 12 

31 - 36 
37 - 42 
43 
49 

48 
:_;4 

55 60 
6/ - 66 
67 72 

930 
--133(5" 

1750 
??00 
2730 
3300 
3920 

980 
1330 
17!>0 
??00 
2130 
3300 
3920 

4600 -]_ iG_C)O 

I 

1'( Low-loss c,~i.::.:i;7nS hove !vr9e 01"r 111/,.}/ vpenin~•s in end b2/I 
!,'oles ,n ena a.sc s ere sirea for vetocuie s of 125O·/BOOfprn 

'" tor ltoljlhs c. er 10'; iocreos e elm propor/1000/ely 

/.1,lcRICAN CONFE,ENCE OF 

C-OY€,N•.IENTAL INGUSHIAL HYGIElslSTS 

TUMBLING MILLS 
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Work 

PORTABLE EXHAUST 
X ,nches cfm 

6 250 
Q _,ar,r, 

/? !COO 

Sidedraft: 
See "Soldering" 

GENERAL 

Face ve/ocity > 1500 fpm 
Dud velocity = 3000 fpm rrumrnum 
Entry loss = 0-50 VP 
Also see "Granite Cuffing" 115-906 
OTHER TYPES OF HOODS 

Booth: 
Q.=IOOcfm~q ft of foce opening 
Sea 'Sµvy Pa,nfin9'' VS-603, VS-60+ 

"uetat Sproyit):J" v.5-415 

whert! loC4I erhous) cannot be use:/: 

-i'<For roac rno~'al~ h9her airflow:; ore necessary. 

AMERJCAN CONITR!:NCl OF 
GOVE-RNMEIJTAL INDU5TRIAL H'(G\ENISTS 

ARC WELDING 

324 



Exflousl duel 3'-o" center lo - 
center ma amum. 

Cieonout doors 

- tnctcs« lose of tcbt«. 

O= 150 ctrn/so ft of rposs fable area 
Duct velocity = 2000-4000 fprn • 
Entry loss = l0 VP !h1ou9h 1jta!1i1q 

0. 2 5 duct VP - top rre d toseott 
• For oorirontot runs, transport v2/ocity is 
necessary 

- 45" lu;.,.'red 
lohvffr 

AM"r.lCAN CONFHENCE OF 
GOVEr.t.MENTAL INDUSTRIAL HYGIENISTS 

TORCH CUTTING VENT/Liff/ON 

II 
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~ Anf1'1lar, 

~slot 

O=IOto40 cfm/,nciJ dia 
BronciJ static pressure= 6"Hg to l2"Hg 
Slot v eloc/ty = 10,000 to 25,000 fpm 
Flexible hose= 5/8"to I v2"10 
Extension hose= Up to 8 ft long 

Gnnding wheel size« = 1" to 3 u dia 
1" to 4" long 

Penpheral speed= 6,000 to 10,000 linear fprn 

Cone wheel used fer 
intl!rnal 9nnd!119 on 
castings ond dies 

AMEltlCAM COMFERE:MC€ Of 
GOYEIU,11.&0,IT~L l~OO,TRI~ HVGIEMISTS 

£XTRACTOR HEAD FOR CONE WHEELS 
ANO MOUNT£/J POINTS 
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'4,@@ 
(;:) l\~ 

o Adapter plate 
@ to (ii ormde: 

6" to l2"Hg 

Hood ad/us/able for w/Jeelwear 

LL,_ Hood I 
t Minimum clearance 

Q = 10-50 elm/inch dta or width 
Bronc// slalic pressure = 6"to /2"H9 
Slot velocity= 10,000 to 25,000 fpm 
Flexible hose; 5/B"to I 1/2" 10 
Extension hose = Up to 8 fl lon9 
Peripheral Speed-6,000 lo 10,000/inear fpm 

Hood fitted lo 9rinder 

AMERICAN CONFE'l\ENCE OF 
GOVERNMENTAL INDUS'T'RIAL HYGIENISTS 

HOOD FOR CUP TYPE SURFACE 
GRINDERS AND WIRE BRUSHES 

I 
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Oust is extracted throu9h ports molded 111 
rne rubber sleeve, ports are on either side 
of the cutt,'n9 edge of The chisel 

Q=B-60cfm 
Braocb static pressure= 6"to l2"Hg 
Slot velocity= 10,000 to 25,CXJO rpm 
F/e)(1ble hose= 3/8" to I !/2" ID 
Exrens1on nose = Up to 8 ft long 
Chisel sizes= l3/!6"octagonol 

7/8 u oc fago?O I 
T/8" /t e ra qona! 

,H1ElllCAN C~IIICc OF 
GoVEIIMMENTN. INDOSTltJAL HYGIENISTS 

PNEUMAnC CHISEL SLEEVE 
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6" lo IZ"Hq 

Tties e extractor heads l>ove been specifically desir;n,d 
for work done ms/d« costinos or 1/1 awkward places 
when rodiol wheels of small diameter ore mos! suiloti.,. 
TM hl'ods ore narrower !hon t,e r;rindinr; wh~ls ora COIi 
pr~«I fhe whul ~n a 9roove is beint; r;round. 

Peripheral dusfcoplured 
Fine dust ccdro!led 

Heavy porficles 

(}-= /0-45 ctmrincn dia 
/Jranc/J static pressure =6''to !2"H9 
flot velocity: 10,000 to 25,000 tpm 
fie x,ble hose= 5/8" to T/8" /0 
fxtension aose =Up lo 8 fl /009 

6rindin9 wrree! s/zes = B"dia x I "wioe 
to 

2"dio xf/2"wide 

Peripheral speed= 6,000 to /0,000 //neor /pm 

AMERICAN CONFEREWCE Of 
GOVERNMENTAL INDUSTRIAL HYGIENISTS 

EXTRACTOR H£A/J FOR SMALL RAO/AL 
GRINDERS 
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0 = 10- 30 cfrn /inch a/a 
Branch static pressure = 6 "to 12. *Hg 
stor velocity= 10,000 to25000 fpm 
Flexible hose r 5/'8" to /1/2"1D 
Extension hose= Up to 8 ft long 

Sanding disc size = 5" fb 9'' dia. 

Penphero/ soe ea » 4,500 -14,000 linear fpm 

Bottom view of 
extractor hcxxi 

AM~1CN11 CONFERENCE OF 
GOIEltNMalTAI. INOUSTltlAL H'iC.lfN~ 

EXTRACTOR HOOD FOR DISC SANDER 
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This design is suitable for sanders 
running up to 15,000 cycles per minute 

I 

O - 100 to ZOO cfm 
Branch stot«: pressure =6"to l2"Hg 
Slot , etcc/ry - 10,000 to 25,000 fpm 
Flexible hose - ;''. to 2'' ID 
Exten51on hose =Up to 8ft long 

AMERICAN CONF£RENC£ (){' 
GOVERNMENTAL iNOOSTRIAL l<VGIUlllTS 

EXTRACTOR TOOL FOR 
VIBRATORY SANDER 
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To armos aber e 
System Notes 

Bell and socket; smootri -flow type 
tubing and fdt1n9s should be used 
tnr ouqhoar the system. 

When system will be used for vacurm 
cleaning of abr aswe mater ats, scseae/e 
No 40 pipe and C.I drainage fillings, 
or heavier, should be used 1n place of 
tubi119. 

Exhauster 
Vacu=Mat«: Ba.9Cleaner I (Optwnal) 

809 Filter 

, Pr/mary' Separator 
: ,,............ (36" d.a ) 
\, /,{ (OptioroJ) 

4-'' 

AMERICAN CONRRHICE OI= 
GOVERNMENTAL INDUSTRIAL HVGIENIS"TS 

TYPICAL SYSTEM 
LOW VOLUME HIGH VELOCITY 

Effective date: January 1, 1986. 
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