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Hon. L. B. ScHWELLENBACH, 

Secretary of Labor. 
Sm: The report transmitted herewith, on the occupational hazards 

to young workers involved in the operation of hoisting apparatus, is 
the seventh in a series of investigations conducted under the child· 
labor provisions of the Fair Labor Standards Act of 1938 by the 
Industrial Division of the Children's Bureau. This report was 
made available in mimeographed form in May 1946 by the Children's 
Bureau. It served as the factual basis for Hazardous Occupations 
Order No. 7. which was proposed by the Chief of the Children's 
Bureau on May 23, 1946, and on which a public hearing was held 
on June 25. The order was issued on July 11 by the Chief of the 
Children's Bureau and became effective September 1, 1946. This 
order has the effect of ruising the minimum age from 16 to 18 years, 
in establishments covered by the Fair Labor Standards Act of 1938, 
for employment in occupations involving the operation of power
driven hoisting apparatus, including elevators, cranes, derricks, hoists, 
and high-lift trucks. It is quoted in full in the appendix of the 
report. 
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effective July 16, 1046. The duty of investigating and reporting on 
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THE OPERATION OF HOISTING APPARATUS 

INTRODUGION 

The child-labor provisions of the Fair Labor Standards Act of 
1938 establish a minimum age of 16 years for general employment 
and provide an 18-year minimum for occupations found and declared 
to be particularly hazardous for minors of 16 and 17 years of age or 
detrimental to their health or well-being.' 

This report presents the findings of an investigation of the hazards 
of operating or assisting in the operation of power-driven hoisting 
apparatus. This apparatus consists primarily of various types of 
elevators, cranes, derricks, hoists, and high-lift trucks. The purpose 
of the investigation was to determine whether occupations involved in 
the operation of such hoisting apparatus were sufficiently hazardous 
to warrant application of the 18-year age minimum to them. 

Occupations involved in the operation of hoisting apparatus were 
selected for study because of the generally accepted belief that the 
operation of hoisting apparatus involves such a high degree of accident 
risk that such occupations are not suitable for minors under 18 years of 
age. The hazards to the operator, co-workers and the public are now 
recognized by various State child-labor In ws and regulations which 
establish a minimum age for the employment of minors in operating 
many kinds of hoisting apparatus, and by nnmicipal and State safety 
codes which also set a minimum age for operators. Recommended 
safety codes, particularly those developed by the Ame;·ican Standards 
Association, also specifically recognize the hazard by recommending 
an 18-year minimum age for operating some of the apparatus covered 
by the investigation. 

METHOD AND SCOPE OF STUDY 

In making the investigation, the findings of which are presented in 
this report, information has been drawn from a variety of sources. 
Statistical evidence of the hazards of operating or assisting in the 
operation of the apparatus covered has been compiled from reports of 
several State labor departments and of the United States Labor, War, 

1 The administration of the chiJd.tnbor provisions of the Fair Labor Standards Act of 
1088, Including the authority to find and declare occupations to be partlculo.rly hazardous, 
was originally vested In the Chief of the Children's Bureau. Under the President's Re
organization Plan, which became etrectlve on July 16, 1946, these powers are now vested In 
the Secretary of Labor. 
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2 THE OPERATION OF HOISTING APPARATUS 

and Navy Departments. State child-labor laws and regulations have! 
been analyzed to find out the extent to which the States have estab
lished a minimum age specifically for the operation of various kinds 
of hoisting apparatus. Safety codes for elevators and for cranes and 
hoists have been consulted to ascertain provisions regarding age of 
operators, and the experience and opinions of safety engineers, 
workers, and employers have been drawn upon. 

Apparatus with which this report is concerned 
Power-driven hoisting apparatus falls into five major classes of 

equipment, consisting of (1) elevators, (2) cranes, (3) derricks, (4) 
hoists and ( 5) high-lift trucks. All these classes of hoisting appara
tus are included in this investigation. Other types of hoisting ap
paratus not power operated, such as hand-powered elevators or block 
and tackle which are considered much less hazardous, have not been 
included within the scope of this report. The investigation is based 
on the operation of power-driven hoisting apparatus wherever found 
in any kind of industry. Elevators, both passenger and freight, as 
well as cranes, derricks, and hoists are used in a great number and 
variety of establishments and have been so used for a considerable 
length of time. High-lift trucks, on the other hand, are of com
paratively recent development but they have been extensively used, 
particularly during the war period, for handling and stacking ma
terials in factories and warehouses. 

The American Standard Safety Code for Elevators, Dumbwaiters, 
and Escalators defines an elevator as follows: 

An elevator is a hoisting and lowering mechanism equipped with n cor 
oa· plntform which moves in guides in n substontlnlly vertical direction. 
Elenttors are divided Into two clnsses bn~ed on service: pnssenger ele
vators and freight elevators. 

The two classes of elevators are further defined as: 
Passenger elevator. A passenger elevator is an elevator that Is used 

to carry pea·sons other than the operator and persons necessary for loading 
and unloading. 

Freight elevator. A freight elevator is an elevator used for carrying 
freight and on which only the operator and the persons necessm·y for 
loading and unloading are permitted to ride. 

This report covers both classes of elevators as thus defined. The 
American Standard Safety Code for Elevators, Dumbwaiters, and 
Escalators docs not include within its scope portable elevators, also 
known as tiering machines or piling machines. But portable ele· 
vators have been included within the scope of this investigation so 
that all the principal types of hoisting apparatus would be repre
sented. For the purpose of this report, portable elevators are con
sidered as a special type of freight elevator because they more nearly 
resemble freight elevators than other general classes of hoisting ap-
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paratus. For the purpose of this investigation portable elevators 
are defined as follows : 

A portable elevator, also known as a tiering or piling machine, is a 
power-driven device used for raising or lowering a load on a platform. 
The platform may or may not operate within guides. It usually serves 
only one floor of a building and is portable rather than tl:xed. 

All types of cranes, derricks and hoists are included within the scope 
of this investigation. The principal types of these classes of hoisting 
apparatus are defined by the American Standard Safety Code for 
Cranes, Derricks, and Hoists and are given in full in Appendix I. The 
three broad classes as defined by the code and as considered in this re
port are as follows: 

uA crane is a machine for lifting or lowering a load and moving it hori· 
zontally, in which the hoisting mechanism Is an integral part of the rna· 
chine. It may be driven manually or by power and may be a fixed or 
mobile machine." Various types of cranes are known as cantilever gantry, 
crawler, gantry, hammerhead, ingot-pouring, jib, locomotive, motor-trac
tor, motor-truck, overhead traveling. pillar, plUar jib, pintle, portal, semi
gantry, semiportal, storage bridge, tower, tractor, traveling jib, walking 
jib, and wall cranes. 

"A derrick Is an apparatus consisting of a mast or equivalent members 
held at the top by guys or braces, with or without a boom. for use with a 
hoisting mechanism and operating ropes." Types of derricks Include A
frame, breast, Chicago boonl, gin-pole, guy, and stlf'f·leg . 

.. A hoist Is an apparatus for raising or lowering the load by the appllca
tion of a pulling force, and not including a car or platform running in 
guides." Types of hoists Include base-mounted electric, clevis suspension, 
hook suspension, monorail, overhead electric, simple drum, and trolley 
suspension. 

High-lift trucks are a comparatively recent development but their 
use, particularly during the war, has increased tremendously. They 
are extensively used by both the Army and the Navy in depots and bases 
for handling materials. They are used for loading railroad cars and 
ships, the truck operating in the hold to tier materials for shipment. 
They are also widely used in manufacturing plants and in warehouses. 
They are often used for purposes other than tiering as well. High
lift platform-type trucks are used in mounting and changing heavy 
dies in presses. The die is placed on the platform of the truck, the 
platform raised to the height of the press table, and the die then slid on 
to the table, thus eliminating some heavy and dangerous lifting. No 
nationally approved safety codes have been developed for high-lift 
trucks and, therefore, no standard definition has been adopted. For 
the purpose of this investigation high-lift trucks are defined as follows: 

"A hlgh·l!ft truck Is a power·drlven Industrial type of truck used for 
laternl.transr>ortatlon, that is equipped with a power-operated lifting de-
vice in the form of a fork or platform capable of tlerlng loaded pallets or 
skids one above the other." The lifting device is usually In the form of a 
platform or square nose or chisel forks, or the lifting device may consist 
of a ram, scoop, shovel, crane, revolving fork, or other special attachments 
for handltng specific loads. It Is usually used in connection with a pallet or 
skid on which the load Is placed. It is known under several names, such as 
fork lift, fork truck, fork-lift tt·uck, stacking truck, or tiering truck. 
718001--46----2 
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Low-lift trucks, also known as low-lift platform trucks, which are 
used for lifting and transporting but which are not used for tiel'ing 
are not within the scope of this investigation. Low'lift trucks ar~ 
usuaiJy used with skids, the platform rising only high enough to liij 
the skid from the floor. 

Occupations with which this report is concerned 
This report deals with the various occupations involved in the opera~ 

tion or use of the Ynrious types of power-driven hoisting apparatus: 
It includes the work of the elevator operator and of the operator o~ 
the crane, derrick, or hoist, who controls not only the raising and lower; 
ing of the load, but also the horizontal movement and the placing of 
the load at a designated place. He may be located in the cub of certain 
types of apparatus, or may operate the control equipment from the 
ground or floor of the building. In addition to the work of the per· 
sons operating such apparatus, the investigation has been extended 
also to the work of others who assist in the operation and, in the 
case of elevators, to those whose work involYes riding on a freight 
elevator. Assisting occupations include the work of the crane hookei 
who places the slings about the load to be lifted and signals the crane 
operator when to lift, to travel, and to lower the load, and the work 
of the person who loads the derrick or hoist and signals the opera tot 
when he is ready to have the load lifted. In addition to crane hookers 
other workers known as crane chasers, hookers-on, riggers, chasers, 01 
others of like designation perform similar duties and are covered b) 
this investigation. This report does not co,·er the operation of nn un· 
attended automatic-operation passenger elevator, that is, an elevatm 
which is entirely automatic in operation and which is operated by the 
passenger. The reason for not covering the operntion of this partie· 
ular type of elevator is that its operation is incidental to riding as a 
passenger. 

EMPLOYMENT OF MINORS ON HOISTING APPARATUS 

Complete information is not available us to the number of elevators, 
cranes, derricks, hoists, and high-lift trucks now in use nor on the ex· 
tent of employment of 16- and 17-year-old persons in operating or us· 
sisting in the operation of such equipment. 'Vlmt information is 
available does, however, indicate that the employment of minors is eX· 
tensive enough to warrant concern for their safety. Furthermore the 
number of accidents involving minors on hoisting appamtus indicates 
that the actual number of minors employed 011 such equipment is con· 
siderably greater than avnilltble employment figures show. 
On elevators 

The 1!>40 census gives some iden of the numbe1· of persons in the lubor 
force who were classified as elevator operators. These census data, 
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however, seriously understate the number working as elevator op
erators, as many who operate elevators are known by some other oc
cupational title. The 1940 census reported a total of 83,876 persons 
employed as elevator operators. Of these, 567 were reported as 14 
through 17 years of age.' 

With increased demand for workers, there is little doubt that many 
times this number of boys and girls under 18 years of age were regu
larly working as elevator operators during the war years. To this 
unknown number should be added the much larger, although equally 
unlmown, number of youngsters who are either expected or permitted 
to operate elevators along with or in the course of their other duties. 
Numerous elevator accidents lun·e occurred to young workers who are 
in this category. One example is that of a 17-year-old boy employed 
us a messenger, who was killed while operating a freight elevator in 
order to carry some goods from one floor to another. 

On cranes, derricks, and hoists 
For cranes, derricks, and hoists, even less data are available than 

for elevators as to the number of young operators and of helpers who 
assist in their operation. The 1940 census contains little information 
on the total number of persons in these occupations, especially as fnr 
ns minors under 18 years of age are concerned. A total of 308,422 
workers of all ages nre grouped under the single heading, "stationary 
engineers, crnnemen, and hoistmen." Of tl)ese, 112, all of them males, 
were 14 through 17 years of age.• Since the classification "stationary 
engineers, crunemen, and hoistmen" ordinarily includes only the more 
skilled workers, it is not surprising that so few young workers are 
shown in it. Other young persons, as well as adults, working on 
cranes, derricks, and hoists are probably included with other types of 
workers under such classifications as "operatives and kindred workers" 
within various industry groups, and no informtttion on their number 
is availttble. 

That a considerable number of boys under 18 yenrs of age are never
theless employed in operating or nssisting in operating cranes, der
rieks, and hoists is indicated by such industrial-injury stntistics as are 
nvttilnble. In Illinois alone, for exltlnple, 20 boys under 18 years of 
age wem reported in 1043 as having been injured in aecidents caused 
by hoisting appnrntus other than elevators.• No information is given 
ns to whether they were operating hoisting apparatus, nssisting in the 
operation, or engnged in some other occupation. 

:11 Burcnu of the Census: Sh:tcenth Cl•nsus ot the Unltecl Stutes, 1940. Populntlon, Vol. 
III, The Lnbor Force, Part 1, United Stutes Summary, Table 65. Washington, 1943. Pp. 
00, 100, 102, 103. 

s lblll., 'l'nhte O!S. Pp. 08, 100, 101. 
t Illinois Department of Lnbor: Annunl Heport on lndustrlul Acclllenh In I111nols for 

1043, Pnrt I, Table 33. Chlcngo. P. 35. 
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On high-lift trucks 
Since high-lift trucks are compumtively new, little information 

is available on the number in use or on the extent to which they are 
opera teO. by young persons. It is known that a large number of high
lift trucks are being used and that their contribution to war produc
tion was importnnt. The use of high-lift trucks will undoubtedly con
tinue and expand; in many ways they have revolutionized the bulk 
hnndling of materials and their possibilities have not yet been fully 
utilized. Reports of injuries to minors under 18 years of age, along 
with observations in plants using high-lift trucks, indicate that they 
are often operated by young persons. 

Some idea of the importance of high-lift trucks may be gained 
from the following excerpt from nn article "Fork Trucks Can Hurt," 
published by the Navy Department in Safety Review for J!Iarch 1945: 

Tile fork truck hns become ns necessary for the transporting and 
storing of rnntel'inls as the automobile is for our present everyday needs. 
'Vith the current gasoline and tire ~hortnge, many of us who have been 
(h•prived of om· plPnsnre driving begin to 1-enlize fnlntly some of the 
problem~ in trnn!'lportatlon which confronted our forefathers. But fe-w 
of us can even begin to realize what problems In handling materials 
would arise if our mOllern nuvul shore estubllshments were suddenly 
deprived of the use of the fork lift truck and had to return to the hnndllng 
and storing methods of even the last generation. 

'Vithout the fork truck, vast qunntities of the mnterlnls of wnr would 
still be stnclced in this country, clogging and throttling the production 
which hns made our progress in this wnr possible. Yes, the fork truck 
bus become just as much n modern weapon of wnr ns the truck, the tank, 
or the ship. Each is a link in n chain; each Is strengtlwned by the strength 
of the others. Aftet· this war, each will again become an instrument of 
pence, pro\·iding for om· needs and lncrensing our luxuries. li'or some 
people, however, they will continue to be weapons, for they wlll still hn\·e 
the power to hm·t, to maim, to kill. 

THE HAZARDS OF HOISTING APPARATUS 

Hoisting apparatus is inherently dangerous because it involves com
plicated mechanical equipment and because of the ever-present danger 
of falling or of being struck by falling materials should the suspended 
load be dropped. The fact that hoisting appnrntus is dangerous has 
been recognized and efforts have been made to improve on the design 
and construction of elevators, cranes, and other lifting and lowering 
devices by means of comprehensive safety codes. Hoisting apparatus 
is dangerous in that it causes many injuries and the injuries are likely 
to be severe. The problem of preventing accidents due to hoisting 
apparatus is extremely wide in its scope because of the universal use 
of such equipment under st\ch widely varying conditions. 

Elevator hazards are numerous nnd varied. Probably the most 
publicized type of elevator accident is one where the loaded elevator 
plunges to the bottom of the shaft killing or injuring some or nil of 
its occupants. Spectacular as they are, accidents from this cause 
nccount for but a small proportion of the total number of elevator 
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InJUries. It is the less spectacular types of accidents that make ele
vators dangerous. 

One of the types of accident most likely to cause death or serious 
injury is falling into the shaftway. This may occur because of in
adequate shaftway enclosure, lack of shaftway gates, inadequate or 
inoperative shaftway gates, or gates without interlocks to prevent 
opening the car when it is not at the landing. Being caught between 
the car platform and the landing or between the car and gate are 
hazards that each year take their toll of injured. Accidents of this 
type may be caused by faulty gates or by improper operation of the 
elevator. Many accidents which cause injury to operators are due 
to the load catching between the car and the shaft. Accidents are 
also caused by attempting to get on or off moving elevators, or by 
looking into the shaft to see if the elevator is coming. 

Accidents due to portable elevators follow a somewhat different pat
tern. Injuries are caused by being caught between the platform and 
the base of the machine or between the platform or the load and fixed 
object such as racks or portions of the building. Accidents are also 
caused by material falling from the platform, persons falling from 
stacked materials or, when riding is permitted, by persons falling 
from the platform. Many injuries to hands and feet occur when 
IVOrkers are loading materials onto or from the lifting platform. 

The hazards of operating or assisting in the operation of cranes, der
ricks, or hoists stem from a number of causes, the most important of 
which are accidental contact between the crane load and the worker. 
In many cases loads fall on workers because of improper rigging of 
the load or failure of the cables or slings. Workers are often strnck 
by a swinging load or the load is lowered on them. This type of acci
dent frequently occurs to the riggers or hookers-on themselves, who 
may disregard or not know safe operating practices. Rigger'S are also 
injured by being caught between the load and the sling, this type of 
accident accounting for a large number of finger and hand injuries. 
'Vorkers are also injured when crushed between the swinging cab or 
boom and the framework of the crane or other stationary object. 

Many serious accidents are caused by overlonding of the crane, thus 
causing the load to fall, or by failure of the crane itself, such as the 
tipping over of a hammerhead or pintle crane. Other hazards are 
created by moving machinery and electricity. Crane operators are 
frequently injured by being caught in the gears when oiling or adjust
ing the machine without disconnecting the power, and a number of 
crane operator'S are killed each year through accidental contact with 
unprotected high-tension power lines. Contact with electricnl con· 
ductors feeding the bridge and trolley motors is another type of ncci· 
dent that occm'S quite frequently, and many accidents occur because of 
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mechanical failure. But by far the lnrgest number are due to the 
failure of the operator, or the person assisting the operator, to follow 
safe operating practices. 

The hazards of operating high-lift trueks follow a different pattern 
from those of crnnes. One of the most important hnzards revoh·es 
around the driving of the lift truck. Improper or careless driving re· 
suits in the truck striking other workers or other vehicles, many such 
accidents occurring when the truck is bncking up. Standing on .the 
fork of the truck is a practice that has cnused many accidents, and 
should never be permitted. The excuse thnt riding is necessary to bal
ance the load is not a vnlid one; the load should be balanced before 
the truck starts moving. 

Injuries occur when material fnlls from the fork, usually because 
of improper loading, attempting to curry too large a loud, stacking it 
too high, or sudden mowments, or sudden stopping. Injuries also 
occur when the load is accidentally lowered upon the feet of a helper 
or when the load fulls while being lowered and strikes the helper or 
fellow worker. A few accidents occur because of failure of the lift 
but by far the majority are due to failure to follow safe operating 
rules and to insufficient skill or error of judgment on the part of the 
operator. 

Operators of hoisting apparatus and those assisting in the operution 
not only face the possibility of injury to themselves but also have grave 
responsibilities for the snfety of others. An inexperienced or careless 
elevator operator mny injure his passengers, and a careless crane op· 
erator's action may be the cause of injury to the crune hooker or to 
others in the shop who have no connection with the crnne operation. 
Unless the crane hooker docs his job correctly, the loud may fall, in
juring him or others in the shop. Large responsibility for snfety to 
others is a burden which should not be placed on a 16- or 17-year-old 
boy or girl, particularly when an error of judgment or insufficient 
skill might result in killing or maiming a fellow worker. 

STATISTICS ON INJURIES CAUSEf? BY HOISTING APPARATUS 
In interpreting the term "particularly hazardous" as used in the Fan· 

Labor Standards Act of 1D!l8, the Children's Bureau, following the 
suggestion of its Advisory Committee on Occupations Haznrdous for 
.Minors, ndopted the. policy thnt oecupntions pnrticulnrly hazardous 
or detrimental to the health or well-being of workers in genemlare also 
particuhtrly hazardous or detrimental to the health or well-being of 
minors under 18. Other occupations, not particularly hazardous or 
detrimental to the health or well-being of adults or experienced 
workers, may, however, have greater hazards for minors under 18, and 
for that reason also may be interpreted as being pnrticularly hazttrdous 
for the employment of minors. 
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This section of the report is concerned with the evidence on hazard 
regardless of age that is available from injury statistics and pertains 
to the occupations of operating or assisting in the operation of hoist
ing apparatus. First, consideration is given to the number of injuries 
due to hoisting apparatus as a whole-that is, all except high-lift 
trucks-followed by more detailed analysis of the numbers of injuries 
due to each type separately: i. e., elevators, cranes, derricks, and 
hoists. Statistical evidence of the severity of injuries due to hoisting 
apparatus as a whole is presented next, followed by evidence of the 
severity of injuries due to specific types of hoisting apparatus. Sta
tistical evidence on both the number and severity of injuries due to 
high-lift trucks concludes the presentation of statistical data on in
juries. This information will be used in drawing conclusions on 
the degree of hazard involved. 

The usual yardsticks for measuring the hazards of an industry_ or 
occupation-injury frequency and severity rates based on man-hours 
of exposure-are not available for evaluating the hazards of hoisting 
apparatus because no exposure data on an apparatus-hour or man
hour basis are available. Lacking such frequency and severity rates, 
other data must be used instead. Useful evidence of the frequency and 
severity of injnries due to hoisting apparatus is, howewr, obtainable 
by determining how many injuries are caused by the different kinds 
of apparutus and by comparing the severity of the injuries they cause 
with the severity of injuries in general. 

Because Nation-wide statistics on injuries due to hoisting apparatus 
are not available, the statistical data presented in this part of the 
report on numbers of injuries regardless of age are chiefly for the 
States of Illinois, Ohio, and \Visconsin, whose figures represent the 
most complete and comprehensive statistical information available 
on these points. Some of the data presented include some non-power
operated equipment, but this constitutes so small a fraction of the 
total as not to alter any conclusions with respect to power-driven 
hoisting apparatus drawn from the statistics . 

.. A subsequent section of the report discusses whether the hazards of 
operating or assisting in the operation of hoisting apparatus are 
greater for young persons than for adults. A discussion of the 
innate characteristics of young workers, together with available sta
tistical evidence, is presented to show the susceptibility of minors to 
injury by hoisting apparatus. 

Number of injuries due to hoisting apparatus 
One indication of the hazardous nature of hoistmg apparatus may 

be secured from information on the numbers of injuries caused by the 
use of such apparatus. In the 3-year period 19!1-43, 3,928 com
pensable injuries caused by hoisting apparatus were reported to the 
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Illinois Department of Labor. These 3,928 injuries represented 2.6 
percent of all compensable injuries reported during this 3-year period 
in Illinois. Of these injuries, 1,113 were due to elevators, 1,341 were 
caused by cranes and derricks, and 1,47 4 were due to other types of 
hoisting apparatus (table 1). 

Table I.-ANALYSIS OF COMPENSABLE HOISTING-APPARATUS INJURIES REPORTED IN 
ILLINOIS, ltU~S 

Cause or injury 

Total ............ _ ..... ____ ----------------------··· ........ ---------- .... . 

Hoisting apparatw ..••..•..... ........... -------- .•....•...... -----------------

Elevators ............•...................•.•.....•.••........................ 
CranE's and derricks ... __ ....... ---------- .•...•............................. 
Other . ... _ --------·-· ..••..•••. ---------------- .••..... ---------------------

All other causes .. _···-----. __ ------ __ ._ ... ---- ____ . ________ ---------------------

Number 

152.180 

3.028 

1, 113 
1,341 
l,.ol74 

148,2.52 

Percent 
db!UibuUon 

100.0 

2.6 

.7 
•• 1.0 

97.< 

Injuries due to hoisting apparatus cut across industry lines. The 
industry distribution of the 3,928 industrial injurieS in Illinois due to 
hoisting apparatus illustrates this (table I, Appendix II). As would 
be expected, the largest number occurred in manufacturing industries 
(55.3 percent). Mining and quarrying, construction, wholesale and 
retail trade when combined accounted for nearly 31 percent of hoist
ing-apparatus injuries. Other nonmanufacturing industries likewise 
contributed their share of hoisting-apparatus injuries-finance, insur
ance, and real estate accounting for 2.4 porcent. · An industry dis
tribution of injuries caused by elevators in Wisconsin also shows a 
wide range of industries involved (table II, Appendix II). 
Number of injuries due to elevators 

Injuries due to elevators account for more than one in four among 
injuries due to hoisting apparatus of all kinds, according to Illinois 
experience, as shown by table 1 (above). Of the 3,928 hoisting-appa
ratus injuries in Illinois 1,113, or 28.3 percent, were caused by 
elevators. 

The number of passenger elevators compared to the number of 
freight elevators is not known, but industrial injuries on freight 
elevators greatly outnumber those on passenger elevators accordin" 
to s~ch information as is available. Statistics compiled 'from Wis~ 
consm report~ of compensable injuries illustrate this. Table 2, based 
on compensatiOn ca~es. se~tled in Wisconsin during the 3-year period 
1941-43, shows 230 mJuries caused by freight elevators as against 18 
~or _Passenger elevators. This l~rge disparity in numbers of injuries 
md1cates that the hazard of freight elevators is greater than that of 
passenger elevators, even in the absence of figures on the relative 
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numbers of each in use. That injuries shquld occur more frequently 
on freight elevators than on passenger elevators is to be expected, 
because freight elevators are not equipped with as elaborate safety 
devices as are passenger elevators. Also, passenger elevators are 
usually operated by an operator hired for that purpose, while freight 
elevators are often operated by anyone using the elevator. Since 
freight elevators are not intended for passenger transportation and 
are not equipped with all modern safety devices, there is even more 
reason why the operator should be a responsible, well-trained person 
and possess those characteristics that make a safe worker. 

Table 2.-DISABILITY DISTRIBUTION OF ELEVATOR INJURIES COMPARED TO INJURIES 
FROM ALL OTHER CAUSES. WISCONSIN. l9U-43 

Disability distribution of compensated cases 

Number Per~nt 

Cause of Injury 
Donth Perma- Death Perma-

Total and pc>r· nent Tempo- and per- nent Tempo-
manent partial """ manent partial mry 

total total 

TotaL ....... -.......... - 82,686 .,., 6,966 75,276 0.5 8.< 91.1 

Elevators ...•.................. 2<8 8 33 ''" 3.2 13.3 83.5 

Pss..-.l'nt::er. __ ... ----- ....... 18 I 3 14 Q) (') (') 
Freight_ •. __ ............ --- 230 7 30 193 3.0 13.1 83.9 

All other causes ... ~~----------- 82, 438 436 6,933 75,069 .5 .. , 91.1 

1 Peroent not shown wbero Msc is Jess than 100. 

One of the striking things about elevator accidents is the fact that 
more persons whose regular job is not that of operating an elevator 
are injured than persons who are elevator operators by occupation. 
An analysis of occupations of workers injured by elevators in Wis
consin shows that of the 146 persons injured, 20 were classed as ele
vator operators, as against 126 classed in other occupations (table II, 
Appendix II). And since many more injuries occur on freight ele
vators than on passenger elevators (table 2), we can assume that most 
of the accidents causing injury to the 126 persons not classed as oper
ators occurred on freight elevators and that the injured were operat
ing the elevator (although not classed as operators), riding the ele
vator, or loading or unloading it. A further analysis of 244 injuries 
caused by elevators to minors under 18 years of age, occurring in Penn
sylvania during the 4 years 1941-44, showed that more than hnlf were 
due to either operating the elevator or riding on the elevator. In 
nearly all cases the elevator was a freight elevator. Of the 244 in
juries, 73 were due to operating and 80 were caused by riding. The 
other 91 were due to a variety of causes, some of which were 'indirectly. 

718001-46-3 
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related to the elevator.• Pfnnsylvania is one of the States that has an 
18-year age minimum for operating elevators. From this evidence, it 
is obvious that anyone who rides on a freight elevator, for whatever 
purpose, does so at considerable risk. The risk involved in merely 
riding on a freight elevator is recognized by the American Standard 
Safety Code for Elevators, Dumbwaiters, and Escalators, which de
fines a freight elevator as one on which only the operator and the per
sons necessary for loading and unloading are permitted to ride, the 
implication being that a freight elevator is not safe enough for pas
senger use. Similar provisions are carried in a number of State codes. 
All of this indicates recognition of the fact that any work which in
volves riding on a freight elevator carries with it a considerable 
hazard-a hazard to persons whether under or over 18 years of age. 

No information is available as to the number of persons injured on 
portable elevators or tiering machines. Statistics on injuries due to 
portable elevators as distinguished from other types of hoisting ap
paratus are not available. But safety engineers are of the opinion . 
that this type of apparatus offers considerable possibility for injury 
and that, considering the relatively small number used, a rather large 
number of injuries are caused by portable elevators. 

The operator of an elevator, either passenger or freight, carries a 
great deal of responsibility for the proteetion of his passengers or of 
others who may be loading or unloading the elevator. The operator 
should be, therefore, a mature person, able to assume the responsibility 
that operating an elevator entails. To prevent injuries young workers 
should not be assigned to work which, involves riding on a freight 
elevator. · 

Number of injuries due to cranes, derricks, and hoists 
Cranes, derricks, and hoists constitute a class of equipment that, like 

elevators, accounts for a large number of injuries charged to hoisting 
apparatus. Of the 3,928 injuries due to hoisting apparatus in Illinois, 
1,341, or 34.1 percent, were caused by cranes and derricks (table 1, 
page 10). 

In Wisconsin 1,243 compensation cases involving injuries en used 
by cranes, derricks, and hoists were settled during the 3-year period 
1941-43. Of these, 1,155 were reported as due to cranes and 88 due to 
derricks and hoists. These 1,243 injuries represented 1.5 percent of 
all compensated cases ( 82,686) settled in Wisconsin during this period 
(table 3). 

'From unpubllabe4 data supplied by the Pennsylvania D~pnrtment of Labor and tndnatry 
Ro.rrlsburg. . , · · ' 1 

' • 
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Table 3.-DISABILITY DISTRIBUTION OF INJURIES DUE TO CRANES, DERRICKS, AND 

HOISTS, COMPARED TO INJURIES FROM ALL OTHER CAUSES WISCONSIN 1941--t3 

Disability distribution of compensated cases 

Number Percent 
Cause of injury 

Death Perm a· Death Perma· 
Total and per- nent Tempo- and per- nent Tempo. 

manent partla:l r..-y manent partial rary 
total total 

Total .•...•.. ------------ 82,686 ... 6,006 75,276 0.5 8.4 91. 1 

Cranes ..... ___ ....... ______ .... 1,156 17 
Derricks and hoi!lts (se!C(:ted 

213 920 1.5 18.4 80.1 

types) I ____ .••.• ····-······•· 88 1 20 67 1.2 22.7 i6. 1 
All other causes.--------------- 81, 443 426 6,733 74,284 0.5 8.3 91. 2 

1 Includes derricks, gin poles, air hoists, construction hoists, electric hoists. 

Few data are available as to which type of crane, derrick, or hoist 
is the most dangerous. Very often reports of accidents as submitted 
to State labor departments or compensation commissions do not con
tain any information on specific type. What data are available under
line the fact that injuries occur on all types of apparatus. The dis
tribution by type of apparatus of the 1,155 crane and 88 derrick and 
hoist inj11ries in Wisconsin is as follows: 

Number of 
injuriu 

(h·anes -------------------------------------------------------- 1.155 

!4agnet -------------------------------------------------------------- 12 
Traveling crane------------------------------------------------------- 354 
~ruck crane-------------------------------------------------"'7------ 28 
Jib and plllarcrane___________________________________________________ 3 

LocoiDotlve crane----------------------------------------------------- 1 
Crane, not elsewhere classified---------------------..:---.--------------- 757 

Derricks------------------------------.,..- __ -------------- _____ --_ 32 

Derricks ---------~-------------------------------------"------------ 26 
Gin pole•------------------~----------------------------------------- 6 

Ilolsts (selected types)----------------------------------------- 56 

Air holst-------------------------·------------------------------------ 28 
Construction --------------------------------------------------------- 5 
Electric ------------------------------------------------------------- 28 

Also, little information is available as to the hazards of cranes, der
ricks, and hoists because of size or capacity. It is the opinion of many 
safety experts, however, that small electric or air-operated hoists of 
low capacity such as one ton or less are much less dangerous to operate 
than larger hoists. They are used for light work and their operation 
is extremely simple. , 

As in the case of elevators, injuries caused by cranes are not re
stricted to operators but extend also to those who assist in the opera-
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tion of the crane, such as hookers, riggers, followers, and the like, as 
well as others who may be working in the vicinity. In fact, on the 
basis of what information is available, many more crane hookers and 
riggers are injured than crane operators. In 'Visconsin, for example, 
during the 3-year period 19-!1-43, 180 compensation cases were settled 
invoh·ing crane operators, while 363 cases im·oh·ed crane hookers and 
riggers (table III, Appendix II). 

A recent study of fatal injuries in shipyards by the Bureau of Labor 
Statistics of the United States Department of Labor throws further 
light on the extent to which cranes are involved in fatal injuries. This 
study is based on an analysis of 655 fatal injuries in shipyards during 
the 2-year period 1943-44 which were reported to that Bureau as a 
part of the Program of SQ.fety and Industrial Health in Contract 
Shipyards, sponsored by the U. S. Maritime Commission and the U. S. 
Navy Department. Of these 655 fatal injuries, 15 occurred to crane 
operators or helpers, and 95 of the fatalities were to riggers or their 
helpers.• · 

Most of the fatalities to riggers and their helpers were closely asso
ciated with hazards arising directly from the operation of their craft. 
In analyzing these fatal injuries the report points out that falls from 
cranes or crane loads were responsible for 16 fatalities, 51 persons were 
killed when st111ck by moving crane loads, another 22 were killed when 
struck by moving parts of the cranes, 8 men were electrocuted while 
working on or standing near cranes, and 34 shipyard workers were 
killed when they were caught between cranes or crane loads and other 
objects. Cranes were involved in one way or another in at least 130 of 
the 655 fatal injuries. 

Seve1·ity of injuries due to hoisting apparatus 
Injuries due to hoisting apparatus are often severe, the proportion 

resulting in death being extremely high. Of the 3,928 injuries due 
to hoisting apparatus reported in Illinois during 1941-43, 119 resulted 
in death. Thus, while hoisting apparatus was the cause of 2.6 per
cent of all injuries reported over the 3-year period, it caused 7.5 per
cent of all the fatal injuries (table 4). 

Table 4.-NUMBER AND PERCENTAGE OF FATAL AND NONFATAL COMPENSABLE 
INJURIES CAUSED BY HOISTING APPARATU8,1 ILLINOIS, 19U-t3 

Type of Injury All causes 
Hoisting o.pparutus 

Number Porcl'ut 

TotaL--------·-· .. :.----------·-···-------------·------ 152, 180 3, o:zs 2. 6 

FataL .... ---- .. --------------------·-- •........•.......•..•.. ---~,'-=.,.::,c-1------''-:looiO:..I-----=,:.:. s 
NonfataL .....•.....• ----··----------------------···-·-------- .1M!, 5D6 3, 809 2. 5 

1 Chiefly elevators, cranes, and derricks. · 

• Bureau ot Labor StntlatlcR : Fatal Work Injuries In Shipyards 1948 and 1944 Bull tin 
No. 830. U. S. Department of Labor, Washington, 1045. ' · e 
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Severity of injuries due to elevators 
Injuries caused by elevators in particular result in a dispropor

tionately high percentage of fatal injuries, as well as those caused by 
hoisting apparatus generally. In fact, injuries caused by elevators 
result not only in a higher-than-average number of fatalities, but the 
number of serious injuries not resulting in death is also high. This is 
shown by the large proportion of permanent partial disabilities among 
elevator-caused injuries. This is verified by data from the State 
Industrial Commissions of Wisconsin and Ohio. 

Table 2, mentioned previously, shows the disability distribution of 
elevator injuries in Wisconsin in compensation cases settled during 
the 3-yenr period 1941-43, and compares it with the disability distri
bution of injuries due to nil other causes. Of 248 injuries caused by 
elevators, 8 resulted in death or permanent total disability, 33 in 
permanent partial disability, and 207 in temporary disability. Re
duced to percentages, this means that for every 100 compensated 
injuries caused by elevators, 3.2 resulted in death or permanent total 
disability, and 13.3 caused permanent partial disability. For injuries 
due to nil other industrial causes combined, the corresponding per· 
centnges are 0.5 and 8.4, respectively. In other words, the ratio of . 
fatal and permanent total injuries to all injuries was more than 6 
times as gre~t for elevators as for all other causes combined. Sim
ilarly, the ratio of permanent partial injuries to all injuries was over 
half again as great for elevators as for nil other industrial causes 
combined. 

Ohio experience also shows that elevator injuries are more serious 
than the average. The percentage of fatal injuries among all reported 
lost-time injuries caused by elevators was 2.7 in 1943, while for 
injuries due to all other industrial causes the percentage was one-half 
as large-1.4. The number of permanent injuries per 100 lost-time 
injuries due to elevators (3.2) was about the same as that for all 
other agencies (3.6), but the average number of days lost per injury 
was higher for injuries due to elevators (204.6) than for injuries due 
to all other causes (125.8). (Table IV, Appendix II.) 

No injury data are available showing separately the severity of 
injuries due to portable elevators. As previously pointed out, injuries 
from nil hoisting appa1'atus, as well as injuries from elevators of all 
kinds, tend to be more severe than the average, and there is no reason 
to think that this does not apply to portable elevators. 

Severity of injuries due to cranes, derricks, and hoists 
Cranes, derricks, and hoists constitute a class of hoisting apparatus · 

which, like elevators, have established an unenviable record of causing 
mnn.v severe injuries. The extent to which injuries due to cranes, 
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derricks, and hoists exceed in severity injuries from other causes is 
shown in table 3, page 13, based on Wisconsin compensation records. 

According to this table, death or permanent total disability resulted 
in 1.5 percent of all injuries caused by cranes, as compared to 0.5 
percent of all injuries due to all other agencies combined-o. propor
tion of 3 to 1. Permanent partial disability resulted in 18.4 percent 
of all injuries due to cranes, compared to 8.3 percent of all injuries 
due to all other causes. 

Injuries due to derricks and hoists somewhat parallel injuries due 
to cranes in respect to their relo.tively severe character, according to 
the. same table. Of each 100 injuries due to derricks and hoists, 1.2 
resulted in death or permanent total disability, and 22.7 resulted in 
permanent partial disability. Comparing these figures with those 
in the preceding paragraph, it is seen that crane injuries resulted in 
about the same proportion of deaths o.nd permanent total disability as 
injuries due to derricks and hoists, while derricks and hoists caused a 
somewhat larger proportion of permo.nent partial injuries than did 
cranes. 

Dates available from other sources confirm these evidences that 
cranes, derricks, and hoists are the co.use of many severe injuries. A 

·report of the Industrial Commission of Ohio, based on lost-time indus
trial injuries reported during 1943, also indicates that the proportion 
of fatal and permanent injuries due to these types of hoisting appa
ratus are higher than those due to all other causes combined (table V, 
Appendix II). According to the Ohio experience, of each 100 injuries 
due to hoisting apparatus (mostly cro.nes, derricks, and hoists), 4.3 
resulted in death o.nd 11.7 in permanent injury. For injuries due 
to all other causes, 1.3 resulted fatally o.nd ·3.6 in permo.nent injury. 
The average number of days lost per case for hoisting-apparatus inju
ries was likewise high-335.3 do.ys, compared to 124.2 days per case for 
injuries due to all other causes. , 

Shipyards are lo.rge users of cranes, and a study of injuries to 
shipyard workers by the Bureau of Labor Statistics of the U. S. 
Department of Labor throws further light on the severity of injuries 
due to cranes. Of eo.ch 100 injuries due to cranes in shipyards, 3.0 
resulted in death or permanent total injury, and 7.9 caused permanent 
partial disability. When these figures are compared to similo.r fi!!Ures 
for injuries from all other causes (0.4 and 3.2, respectively) 

0

it is 
apparent that crane injuries in shipyards are also relatively ~evere 
(table VI, Appendix II). 

No.vy Department experience somewhat parallels that of shipyards 
covered by the Bureau of Labor Statistics study. In the Mo.y 1945 
issue of Safety Review in an article entitled "Are Cro.nes Killers i" 
~he author P.oints out t?at over 500 .civil-service employees were injured 
m crane accidents durmg the prevwus year. Cranes were involved in 
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over 11 percent of all deaths in naval shore activities, and of every 31 
lost-time accidents involving cranes, one was fatal. Eighteen em
ployees were killed and 26 had arms, legs, hands, fingers, feet, or toes 
completely torn off. While it is true that in shipbuilding the exposure 
to cranes is very high, the accident results emphasize that cranes have 
earned their designation of "killers" by the severity of the injuries 
they cause. 

For hookers or others assisting in the operation, as well as for oper
ators, injuries due to cranes, derricks, and hoists are relatively severe. 
Data from Wisconsin for the 3-year period 1941-43 illustrate this. Of 
each 100 injuries in all occupations combined, 0.5 resulted in death 
or permanent total disability and 8.4 in permanent partial injuries. 
For crane operators the corresponding figures are 1.7 and 8.9. Crane 
hookers and riggers suffered almost as large a proportion of fatal and 
permanent total injuries (1.1 percent) and an even larger proportion 
of permanent partial injuries (16.8 percent) than did crane operators 
(table III, Appendix II). 

Number and severity of injuries due to high-lift trucks 
No statistical data are available from State accident records on in

juries to workers operating high-lift trucks, or to those assisting in the 
operation. Evidence is, however, being accumulated from individual 
operators of high-lift truck fleets which indicates that such trucks 
are, in fact, the cause of a large number of injuries. One of the larg
est users of high-lift trucks, the Air Technical Service Command of 
the Army Air Forces, has made an intensive and continuing study of 
them as a part of its comprehensive safety program. ·The results of 
this study throw considerable light on the number and severity of 
injuries due to high-lift-truck accidents.· 

The first report of this study appeared in Air Service Safety for 
April1944, and indicates an early recognition of the hazards of high
lift trucks, referred to by the Air Technical Service Command as 
fork-lift. The following excerpt shows not only that high-lift trucks 
cause a great many accidents but also that these accidents cause severe 
injuries: 

Fork Lifts. The fork lift was Involved In 115 accidents during the first 
6 months of 1943, and wns, therefore, one of the most dangerous vehicles 
In Air Service Command. The fork lift is a very versatile, labor~savlng 
vehicle, but exposes the operator and surrounding employees to a variety 
of hazards. Two persons were kllled, one lost a leg, and 21 suffered frac
tures In fork-11ft accidents. 

To operate the :fork lift safely and eftlclently, an experienced operator 
Is required. Of the operators Involved in the fork-11ft accidents, 16 per
cent had been employed less than a month, 54 percent less tbnn 8 months, 
and 79 percent less than 6 months. 

In an 11-month period, July 1943 through May 1944, there were 230 
high-lift-truck injuries to civilian personnel-10 percent of all in
juries occurring in the Air Technical Service Command. And, again, 
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many high-lift-truck injuries were serious. Of these 230 injuries, 
one was a fatality. 5 were amputations, and 69 were fractures-all of 
which indicates that accidents due to such t111cks have relatively seri
ous results.' 

An analvsis of these accidents bv cause was made to assist the In· 
dustrial S~fety Branch in elimina"ting them. This analysis showed 
the accident causes as follows: ' 

Percent 
di'drfbutlon 

Standing on the fork--------------------------------------------------- 20 
Driving without looking- and/or workers in right of wn~·------------------ 20 
linsnfely balanced material on forks____________________________________ 12 
Poor coordination between operator and assistant------------------------ 7 
Knob on steering wheeL----------------------------------------------- 7 
Operating lift without authority---------------------------------------- 6 
~Iaterlal stacked too high on fork•-------------------------------------- 4 
Defective fork lifts-----------------------------------------___________ 3 
lJnsnfe cranking_______________________________________________________ 3 
Unsnfely parked lifts-------------------------------------------------- 2 
Unsnf(> operation in stacking or unstncking______________________________ 1 
-~1 other causes------------------------------------------------------- 15 

A further tabulation of injuries due to high-lift trucks was made 
by the Air Technical Service Command which throws more light on 
the accident hazards involved. In a 17-month period (January 1944 
through :May 1945) 252 civilian workers were injured by high-lift 
trucks. During this same time, a total of 3,851 disabling injuries 
occurred, the high-lift-truck injuries representing 7 percent of the 
total, a reduction from the 10 percent shown by the preceding study. 
A tabulation of these 252 injuries by type of accident is shown in table 
VII, Appendix II. 

In the experience of the Air Technical Service Command, the types 
of accident causing the largest percentage of injuries are those usually 
associated with lack of judgment or coordination on the part of the 
operator ("caught between or struck by objects while loading and 
unloading" and "hit by moving fork lift"). This tabulation also 
shows ,that the operator carries a great den] of responsibility for the 
safety of those working with him or in the vicinity. Of the 252 
civilian injuries cited above, 83 occurred to operators while 169 oc
curred to persons who were not operators. To protect himself and 
others about him, the operator of a high-lift truck must possess the 
characteristics of judgment, caution, and responsibility---eharncter
istics seldom found in young persons. As a result of its investigation 
of injuries due to motor vehicles, including high-lift trucks, the Air 
Technical Service Command in a letter dated March 18, 1944, to com-

1 Air Tecbnlcnl Service Command: Air SerVioe Safetv~ August 1944. Wo.sblngton. 
P. 16 •. 
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I ;ma.nders of all subordinate activities recommended, among other 
'things, that no worker under 18 years of age should operate any motor 
vehicle. 

Additiona.l information on the hazards of high-lift trucks is con
tained in information collected by the Safety Branch, Office of In
dustria.! Relations, Navy Department. The Na.vy is another of the 
largest users of high-lift trucks, referred to by them as fork trucks, 
and has made some studies of the causes of such truck accidents. Ex
cerpts from a report on its accident experience with high-lift trucks 
follows: 8 

Doring 19-H, more than ,325 cil"illnn employees of nat'nl shore establish· 
ments were set·iously injured by fork trucks alone. The data on these 
accidents submitted to the Safety Branch of the Navy Department indicate 
that practically every one of these accidents was due In some degree to 
human failures or errors in judgment. In some cases, mechanical safe
guards would have prevented the injury. 
· 'l.'he chart below indicates the relative frequency of accident happenings 

ot each type. 

PERCENTAGE DISTRIBUTIOX OF FORK-TRUCK-ACCIDENT C.-\US&S 
Percen' 

Negligent operation------------------------------------------- 39 
Detective surroundings________________________________________ 13 

Detective fork trucks------------------------------------------- 8 
Unsu!ely balanced material.:_____________________________________ 8 

Riding the forks or loads-----~------------------~-------------- 7 
Operating without authoritY------------------------------------ 6 
Poor drlver4 loader coordination __________________________ ;.._______ 3 

Unsafe parking----------------------------------------------- 3 
Material stacked too high--------------------------------------- 3 
Unsafe stacldng or unstacklng__________________________________ 2 
~other causes--------------------------------~--------------- 8 

The severity of injuries due to fork trucks is further verified by the 
Navy Department's report, which comments on the seriousness of ac
cidents as follows: 

We've been talking at considerable length about these fork-truck acci
dents. But are they as serious as they sound, or are the safety engineers 
just preaching a sermon again? You can bet your life they are serious. 
And many sermons· on this subject are needed! Do you realize that more 
than one out of every tour lost-time accidents on fork trucks in naval shore 
establishments resulted in broken bones? · 

Here Is the roll cull: 
Feet----------------------------------------------------------- 18 
Trunk--------------------------------------------------------- 17 
Legs----------------------------------------------------------- 15 
Toe•----------------------------------------------------------- 13 
Arms----------------------------------------------.-----------· 12 
Fingers------------------------------------------~----------.- 8 
Skull-------------------------------------------------- __ -·---- 4 
I!and•--------------------------------------------------------- 3 
r;ose---------------------------------------------------------- 1 

Grand total: 91 out of 834 lost-time Injuries. 

1 Navy Department: Safetu Review~ March 194lS. Waahlngton. Pp. 22-23. 
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This report goes on to point out that an unsafe act caused or con
tributed to 95 percent of ail lost-time fork-truck injuries and, as pre
viously mentioned, practically all of the serious injuries were due to 
human failures or errors of judgment. More than half of the injuries 
reported occurred to fellow workers. 

A further study of injuries due to fork trucks brought out the 
fact that during the calendar year 19±4 and for the first 5 months 
of 1945,-the operation of fork trucks 11ccounted for approximately 3 
percent of all lost-time injuries suffered by civilian employees in ail 
naval shore establishments.• 

The experiences of the Air Technical Service Command and the 
Navy Department with injuries by high-lift trucks to civilian per
sonnel seem to be parallel. They point up the facts that such trucks 
are the cause of a considerable number of injuries, that injuries are 
likely to be relatively serious, that injuries involve not only the. opera
tor but also others working in the vicinity, and that many accidents 
are due to lack of skill and care on the part of the operator. All this 
indicates that the occupation of operating high-lift trucks is not 
suitable for young wo~kers. 

INJURIES TO MINORS 
CAUSED BY HOISTING APPARATUS 

In evaluating the dangers of work involving hoisting apparatus 
as applied to young workers, consideration should be given, not only 
to the hazard regardless of age of worker, but also to the question of 
whether the hazards of operating or assisting in the operation of 
hoisting apparatus are greater for young persons than they are for 
adults. The operation of all hoisting apparatus requires not only 
skill, but stability and judgment to a marked degree. To be safe, 

· an elevator operator must have his mind on the job every minute. He 
cannot indulge in horse-play and he must be ready to meet nil emer
gencies. In operating n crane, derrick, hoist, or lift truck, the opera
tor must be able to estimate distance, to calculate the weight of his 
load, and to use sound judgment as the need arises. 

The person assisting in the operation of hoisting equipment must 
also possess these characteristics. A crane hooker must know some· 
thing about the capacity of cables and slings, how to secure them, and 
the proper way to signal the cranemnn. Stability, judgment, and 
coolness when an emergency occurs nre important factors when work
ing about hoisting apparatus, and these characteristics nre usually 
lacking in young and inexperienced workers. ' . , 

• Letter of July 20, 19415, to the Children's Bureo.u trom the Snfet:v Brnneh omco ot 
Industrial Relations, Navy Devartment. ' 
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What i'nformation is available shows that minors are frequently 
injured by accidents due to hoisting apparatus, particularly eleva
tors. Of the 1,113 Illinois injuries on elevators shown in table 1 (page 
10) 112 (10.1 percent) occurred to persons under 18 years of age.'" 

. That as many as 10 percent of those injured were minors under 18 
suggests that these young wgrkers are far more susceptible to injury 
than are adults. 

Further evidence that minors are being injured by elevators when 
operating, or when riding, particularly in connection with loading 
or unloading, is available from other sources. In some States the 
operation of elevators by minors under certain ages is prohibited by 
State law or regulation, and if the minor is injured while illegally 
employed, the payment of extra compensation is required by law. 
Among the extra compensation cases of minors illegally employed 
that were settled in 1944 in Wisconsin, a State which prohibits minors 
under 18 from operating elevators, were those of 14 minors under 
18 years of age who were injured by elevators. These cases are 
suJnma1·ized in table VIII, Appendix II. This table further illus
trates the fact that injuries due to elevators cover a wide range 
of occupations. Of the 14 minors injured, the occupation of only 
one was given as elevator operator. That many of the others were 
also operating is evidenced by the fact that treble compensation was 
awarded in 11 of the 14 cases. These injuries emphasize the fact 
that young and inexperienced workers should not have anything to do 
with operating elevators. 

Although very little statistical information is available showing 
how many minors under 18 years have been injured by cranes, der
ricks, and hoists, there is evidence that a number of such injuries occur. 
Of 2,815 injuries caused by hoisting apparatus other than elevators 
in Illinois (table 1, p. 10), 30 occurred to workers under 18 years of 
age. This is not a large proportion of the total number of injuries 
due to such accidents; but it indicates that some minors under 18 
years are employed in such a way as to be subject to the hazards of 
cranes, derricks, and hoists. 

Likewise, little information is available as to the number of persons 
under 18 injured by high-lift trucks, but what meager data are avrul
able indicate that the total number may be considerable. An analysis 
of 250 sample cases of injury to civilians due to high-lift trucks in 
naval shore establishments shows clearly that minors under 18 years 
of age, both operators and nonoperators, who may or may not have 
been helpers, are being injured. The results of this srunple survey 
are as follows : 

11 1111nola Department of Labor~ Annual reports on Industrial aeeldents In DllnoJs, 
1941-48. Chicago. 
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Table 5.-AGES OF CIVILIAN EMPLOYEES OF NAVAL SHORE ESTABUSHMENTS 
INJURED BY FORK TRUCKS. JANUARY 1, 19U-MA Y 31, 1945 

lnJuriN~ to InJurl~ Ul 
Age 0JI('f8l01"'5 DODOJll'rBIOTS 

(JK't('(>nt (fW't{'('nl 
dl-.tributlon) distribution) 

TotaL ..... ----·-----.-.---------.--------------··-···············-···- 100.0 100.0 

Under 18 Yl'SJ"S-- ... -.--.------------- · ----------- · -------------------------- 8.8 10.3 

1{1 years ....... -- ... ----- .. --------------------·-·----·----·-------····-· ••• ~· 1 i years.-------.------.----------------- .•. -·--·----------.-----:------- ••• ~· 
18 years and ol"E'r •• •••.•••••••••••••••••• ---------- ••••••••••••••••••••. ____ . 01.2 80.7 

Compiled from an unpublished anaJysl~ of 250 los~timc lnjurit.'S mode by the Safety Branch, om'?" ol 
Industrial Relations, Xavy Depllftmcnt, Wll."'hlngton. 

The fact that 8.8 percent of all ope~·ators and 10.3 percent of all 
nonoperators injured by fork trucks in naval shore establishments 
were less than 18 years of age indicates that the total number of 
minors injured by high-lift trucks in all industries would be con
siderable. 

EXISTING MINIMUM-AGE STANDARDS FOR OPERATING 
HOISTING APPARATUS 

Recognition of the hazards of operating hoisting apparatus is re
flecred in the minimum-age standards now established under State 
law for their operation or recommended by recognized safety organiza
tions for adoption by employers on a voluntary basis. A discussion 
of minimum ages prescribed for such work throws light on opinion 
as to the degree of hazard involved. 

Legal minimwn-age standards are established by State laws, the 
most important group of which are State child-labor laws and regula
tions thereunder. Some safety codes established under State laws 
and municipal ordinances relating to construction and operation of 
hoisting apparatus also contain certain legal requirements on age quali
fications for operators. Safety codes of the American Standards 
Association covering primarily the construction of hoisting apparatus 
also contain rules for operation including provisions on age for opera
tors. These codes are developed for adoption on n voluntotry basis or 
as legal standards when approved by appropriate authorities. 

A discussion of legal as well as recommended minimum-age stand
ards as contained in State child-labor laws and in safety codes as ap
plied to work in operating or assisting in the operation of elevators, 
cranes, derricks, hoists, and lift trucks follows. 

For operating elevators · 
State laws and regulations in 35 States, the District of Columbia, 

and Pue1to Rico provide a minimum age referring specifically to, op
erating freight or passenger elevators. The District of Columbia, 
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'Puerto Rico, and 14 States" have a minimum age of 18 years; 19 
'States 12 set 16 years; one State, Maine, sets 15 years, but provides for 
a minimum of 16 for operating elevators running 200 feet a minute 
as well as operating any elevator in any hotel, lodging house, or apart
ment house; and one other State, Kansas, sets a minimum age of 14 
years. 

The minimum age set in these jurisdictions for operating elevators 
is usually higher than the age established for general employment, 
the differential being 4 years in 6 States 18 and the District of Co
lumbia, 3 years in 1 State, Michigan, and 2 years in .22 States ,. and 
Puerto Rico. In the remaining 6" of these 35 States which have es
tablished a minimum age for the operation of elevators, the age estab
lished for such work is the same as that set for general employment. 

In only 13 States, Alaska, and Hawaii are there no minimum-age 
provisions referring specifically to the operating of elevators. In 
Hawaii and 4 of these States-California, Florida, South Dakota, 
Utah-however, prohibitions against the employment of minors as op
erators of power-driven machinery or in hazardous occupations may be 
interpreted to apply to elevator operators. Minors under 16 in Flor
ida, Utah, and Hawaii are prohibited from operating power-driven 
machines, and, in California and South Dakota, from employment in 
any occupation dangerous or injurious to life, health, or morals. Ex
cept as the,minimum age for genernJ employment may apply in the 
remaining 9 States 10 there is no minimum age for elevator operation. 

The minimum-age standards set specifically for operating elevators 
in the 35 States above are generally established under the State child
labor laws. In 3 of these 35 States, however, Arkansas, Massachusetts, 
and N ebrnska, standards for operating elevators established by State 
elevator codes raise the standards established by the child-labor law. 
In Massachusetts and Nebraska the elevator codes provide an 18-year 
minimum age, while in Arkansas a 16-yenr minimum is established. 
In 4 other States-Michigan, Minnesota, Oklahoma, and Pennsyl
vania-elevator codes provide the same age as that established by or 
under the State child-labor law-16 in Minnesota and Oklahoma, and 
18 in Michigan and Pennsylvania. 

u Arizona, Indiana, Louisiana, Maryland, Massachusetts, Mlchlgnn, Nebraska, New .Jersey, 
Ohio, Oregon, Pennsylvania, Rhode Islnncl (passenger elevators only), VIrginia, Wisconsin. 

n Arkansas, Colorado, Connecticut (18, for operntlng elevators running 200 teet n minute), 
Delaware, Georgia, Illinois, Iowa, Kentucky, Minnesota, Missouri, Montana, Nevada, New 
Mexico, New York (18, for boyA operating elevators running 200 feet n minute; 18, for girls 
operating nny elevator), North Caroltna, North Dakota, Oklnhoma, Vermont, Washington 
(18, for girls). 

u Arizona, Indlnnn, Maryland, Nebraska, Oregon, VIrgin ln. 
16 Arkansas, Colorado, Delaware, Georgia, llllnols, lown, Kentucky, Loulslnnn, Mnssn~ 

chusetts, Minnesota, Missouri, Nevndn, New Jersey, New Mexico, North Dakota, Ohio, 
Oklnhomn, Pennsylvania, Rh01le Island, Vermont, Washington, Wisconsin. 

u Connecticut, Knnsns, Mnlnc, Montana, North Carolina, New York. 
l4l Alnbnmn, Idaho, Missouri, New Hampshire, South Cnrollnn, Tennessee, Texns, West 
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The American Standard Safety Code for Elevators, Dumbwaiters, 
nnd Escalators, originally approved by the American Standards .As
sociation ns an American Standard in 19~5, is recognized as being a 
model for ele,·ator construction and operation. This code has been 
adopted verbatim by a number of States and elsewhere State and 
municipal codes are bused on it. One of its provisions on the quali
fications and duties of operators is that the operator shall be not less 
than 18 years of age. 

TheN ational Recovery Administration, 1933-35, under which code 
authorities were required to submit to the Administrator lists of oc
cupations which were deemed to be particularly hazardous for minors 
under specific ages and from which minors should be excluded, also 
recognized special hazards to young workers in elevator operation. 
Of the 166 codes which contained lists of occupations considered par· 
ticularly hazardous, 140 established an 18-yettr minimum for opera· 
tion of elevators." 

For operating cranes, derricks, and hoists 
Minimum-age provisions referring expressly to operating hoisting 

machines, hoisting apparatus, or to hoisting engineers other than 
those in mines (apart from elevators) are found in only 13 States. 
The operation of cranes and derricks may be considered to be covered 
by the language of these laws and regulations. A minimum-age 
standard of 18 years is established in 10 States 18

; and 16 years in 3 
Stutes (Nevada, North Carolina, Vermont). 

In addition to the 13 Stutes that have provisions specifically refer
ring to operating hoisting machines, 3 States," D. C., and Hawaii have 
a 16-year minimum age for operating power-driven machinery, which 
may include operating hoisting machines, and 11 States 20 prohibit 
employment under 16 in any hazardous occupation, which may be 
interpreted to include elevator operation. In Puerto Rico and the 
remaining 21 States, there is no minimum age for operating hoists, 
cranes, or derricks except as such work may he prohibited by the age 
for general employment. 

The American Standards Association has approved as an Ameri
can Standard a Safety Code for Cranes, Derricks, and Hoists. This 
code, approved in 1943, contains detailed provisions for construction 
and operation of the equipment covered. Recognition of the im-

• If Rnrkln, Solomon: Chlld-Iuhor control lliHIPr N. n. A., omce or Nntlonnl Rccol"err 
Admlnlstrntlon, Washington. 1936. Pp. 61, 87-90. 

11 Arizona, Delaware, Indiana, Louisiana, Maryland, Mns1mchm~ctts, NPw Jersey, Ohio. 
Pennsylvania (21-yenr minimum nge for hoisting engineers In cbnrge of hohltlng or lowering 
persons In any mine or tunnel cont~tructlon and work In compressed olr), Wisconsin (except 
16 for apprentices In connection with tlwlr trnlning nud under cerJ:nln conditton 11 : nnd 
except 16 for hoisting not more than l:iOO pound 11 If n holt~tlng machine Ill no lntegrnl or 
nuxlllnry rmrt or an lndh-iduo.llnthe or mllllug mo.cblne), 

tv Florld11, MhiSOUrl, Utnb. 
20 Arkansas, Cnlltornlo, Iowa, Kansas, Kentucky, Minnesota, Missouri, Montana, New 

1\lexlco, North Do.koto., South Dakota. 
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portance of age in the selection of the operator is contained in Rule 
3002 (b) which states: 

No person under 18 years of age shall operate an overhead crane, gantry 
crnne, jib crane, pillar crane, or simple drum hoist. No person under 21 
years of age shall operate a derrick, locomotive crane, crawler crane, or 
motor-truck crane. 

As in the case of elevators, National Recovery Administration in
dustry codes recognized the hazards of operating cranes, derricks, 
and hoists. In fact, cranes, derricks, and hoists were combined with 
elevators in adopting rules for establishing minimum ages for the 
employment of operators. The same 140 industries that adopted codes 
establishing an 18-year minimum age for elevator operators also set 
an 18-year minimum age for operating cranes, derricks, and hoists. 

For operating high-lift trucks 
Since high-lift trucks are a comparatively recent development, little 

official recognition has been given to establishing an age limit for 
operators, and as fur us can be ascertained, no States have as yet de
clared their operation as particularly hazardous or set a minimum age 
for their operation beyond the application of the minimum age for gen
eral employment. 

Some of the largest users of high-lift trucks have voluntarily set an 
18-year minimum age for operators based on their experience. For 
example, the Air Technical Service Command of the Army Air Forces 
following their comprehensive studies of the use of high-lift trucks, 
the findings of which are referred to in this report, recommended that 
no worker under 18 years of age be permitted to operate any motor 
vehicle including high-lift trucks. 

The Children's Bureau has also recommended in the past that no 
minors under 18 years of age be permitted to operate high-lift trucks. 

·This recommendation is contained in several of the advisory-standards 
leaflets a vail able from tl1e Child Labor and Youth Employment 
Branch under the general title "Which Jobs for Young ·workers!" 
These advisory standards, which suggest jobs considered too haz
ardous for minors as well as those considered relatively safe in various 
occupations or industries, were developed with the assistance of tech
nical advisers and representntives of employers and labor. They have 
met with universal acceptance and no protest has been received against 
this pnrtieulnr recommendation on high-lift trucks. 



CONCLUSIONS 

The conclusions to be drawn from this report may be summarized 
as follows: 

( 1) Many minors under 18 years of age are being injured in oper
ating or assisting in the operation of hoisting apparatus. 

In Illinois alone, for example, 112, or 10.1 percent, of the total of 1,113 
compPnsnble elevator injuries reported dm·lug the 3·yenr period 1941--43, 
occurred to minors under 18 years of age. In the same Htnte, during the 
year 1943 alone, 20 compPnsnhle injuries to workers under 18 years were 
reported that wPre en used by hoisting nppnrntus other thnn elevutors. 

High-lift trucks in naval shore establishments have caused n considerable 
number of injuries to minors under 18 years of age. According to a sam
ple survey of injuries to ch·illans ln these e!'itnblisbments, 8.8 percent of 
all operators, and 10.3 percent of all nonoperutors injured by high-lift 
trucks were minors under 18 years of age. 

(2) The number of industrial injuries caused by hoisting apparatus 
is substantial in comparison with industrial injuries in general. 

Hoisting apparatus caused 3,928, or 2.6 percent, of nil compensable 
injurit>s reported in Illinois during the 3-year period 1941~3. Of these 
3,928 injuries, 1,113 were caused by elevators, 1,341 by crWleS and derricks, 
and 1,474 by all other types of hoisting apparatus. 

High-lift-truck accidents to civlllnns employell in estnblishments oper
ated by the Air Technical Service Command, Army Air For~es, resulted in 
::![12. or 7 percent, of all Industrial injuries from all causes reported for 
these el'ltabllshments during the 17-montb period January 1944 through 
.1\!ay 1M5. 

( 3) Injuries due to hoisting apparatus are relatively severe. This 
is shown by the disproportionately high number of deaths and perma
nently disabling injuries. 

Hoisting apparatus caused 7.5 percent of all fntal compcmsable injuries 
reported in Illinois during the 3-year period 1041-43, compared with 2.6 
percent of all compensnhle Injuries. 

In Wisconsin, the ratio of deaths and permanent total disabilities was 
more than six times as great fo1· elevators ns for all other causes combined, 
according to compensation cns,•s settled during the 3-year period 1941-43. 
And the ratio of permanent partial dlsabtlltles to all Injuries was over half 
again as great for elevators as for all other causes combined. For cranes 
the ratio of death and permanent totnl dlsnbilittes was three times ns great 
us for nil other causes comblnetl, nnd for permanent partial disabilities the 
ratio was more thnn twice as high, Injuries from derricks and hoists 
resulted in about the same proportion of deaths and permanent total 
disabilities ns from cranes, but caused a somewhat higher proportion of 
permanent partial dlsnbllttles. 

Of 115 Injuries caused by hlgh·llft·trucks during the first 6 months of 
1943 In estnhllshments operated by the Air Technical Service Command, 
Army Air Forces, 2 resulted Jn dPnth and 1 In loss of a leg and 21 involved 
fractures. •!'his represents n high proportion of relativelY serious injuries 
(20.9 percent). 

( 4) Injuries due to hoisting apparatus occur not only to the opera
tors but also to those assisting in the operation of hoisting apparatus 
and to other employees. 

26 
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Of' 1-16 persons Injured by elel"ntors in Wisconsin whose compensation 
cases were sett1ed during the 2-year period 1941-42, 20 were operators. 
Many or the others were injured while operating, although not classed as 
operators. or while riding. And in Pennsylvania more minors were injured 
while riding freight ele\·ntors than were injured while operating. More 
Injuries oet·urred on freight than on passenger elevators. 

\VIsconsln compensation statistics for the 3-year period !941-43 show 363 
injuries to crane hookers and riggers, compared with 180 injuries to crane 
operators. 

( 5) The hazards of operating or assisting in the operation of hoist
ing apparatus tend to be greater for young persons than for more 
mature persons because young persons usually lack the characteristics 
of caution and judgment needed to operate hoisting apparatus safely. 

( 6) The hazard to minors of operating hoisting apparatus is rec
ognized by minimum-age standards for the employment of young 
workers imposed by State Jaws, and in nationally recommended safety 
codes. 

Fourtpen States, the District of Columbia, and Puerto Rico have an IS
year age minimum for the operation of elevators under their child-labor 
laws or elevator codes. In 28 States, the District of Columbia, and Puerto 
Rico, the minimum age for opPrating ele¥ators is higher than the minimum 
nge for ~nernl employment. Tbe American Standard Safety Code for Ele
\'ntors, Dumbwaiters, and Escalators provides an 18-year minimum for 
elevator operators. 

Ten States have an 18-year minimum age for the operation of hoisting 
apparatus. Two additional States haven minimum age of 18 years or higher 
for operating hoisting equipment under their constructlon codes. The Ameri
can Stqndnrd Safety Code for Cranes, Derricks, and Hoists specifies that 
the operator shall be not less tban 18 years old and for some types of cranes, 
21 ye!lrs. 

Some employers, including the Air Technical Service Command, Anny 
Air Forces, bnve voluntarily adopted an 18-year age minimum for high
lift truck operators. 

(7) On the basis of these facts, substantiated by the opinion of 
safety experts, it is concluded that occupations involved in the opera
tion of power-driven hoisting apparatus involve a high degree of acci
dent risk and should be considered as particularly hazardous for the 
!'mployment of minors under 18 years of age. This conclusion ap· 
plies to the operation of all clnsses of power-driven hoisting apparatus 
including elevators, cranes, derricks, hoists, and high-lift trucks, ex
cept the operation of small capacity hoists. It also applies to work 
which involves riding on a freight elevator and to assisting in the 
operation of a crane, derrick, or hoist. 



APPENDIX I. DEFINITIONS OF CRANES, DERRICKS, AND 
HOISTS 

The principal types of cranes, derricks, nnd hoists nre those defined 
by the American Standard Safety Code for Crnnes, Derricks, and 
Hoists. This report of investigation covers all these types os well as 
other and similar types not defined in the code. 

The principal types of apparatus covered by the American Stnnd
~trd Safety Code for Crones, Derricks, and Hoists are defined as 
follows: 

Types of cranes 
Ca-ntilever gantr11 cmue.-A gantry crune In which the bridge girders or 

tr·usses are extended tJ·nnsverst>ly beyon1l the crnne runwny on one or both shies. 
Its runway may be either on the ground or elevntt>d. 

Cratolcr cnme.-A crnne of the loc:ornotlve-t•rntw tn>e mountt>d on u trnctor 
frame instead of on 1..1. milrond cur, using tructol' or cuterplllnr belts, or trends, 
for locomotion In uny direction. 

Gantry crane.-A crane ~lmilur to nn ovt~rhend trnveling crane, except thnt the 
bridge for carrying the trolley or trolleys is rlgh.lly supported on two or more 
movable legs running on fixed rnlls or other runwuy. 

Hammerhead- ctane.-A rotating c:ounterhalan<~ed cantllever equipped with 
one or more trolleys and supported by a pivot or turntable on n tra\"eling or fixed 
tower. 

Ingot.pourin[l crrme.-An o\'Prheud tmvellng crane used for pouring molten 
metal Into Ingot molds . 

• Jib cram>.-A flxed crnne consisting of n vertical member supportt:>d at top and 
bottom, from which ext<>nds u horizoutul re,·olvlng urm carrying u tl•olley, 

Locomotive c:nme.-A crane <'onsisting of n fiPlf-Jn·npelh•rl cnr otwrntlng on n 
railroad track, upon which is mounted a rotnting body supporting the flOWN'~ 
operated mechnnlsm togf'ther witl} n boom Cfl)Jnhle of !wing mlsed or lowered 
at its head (outer end), from which end Is led n wire rope for rnlslng nnd lowering 
a load. 

Motor-tt·actor crane.-See crawler crane. 
Motor-truck ct'atle.-A crane of the locomotive-cl·nne tn•e mounted on n motor

truck frame or rubber-tired chn~sls. 
Ovrrlwacl traveling t•rane.-A crane on n pair of pnrnllel elevated runways, 

adnpt('d to lift nn<l lower n load and cnt'l'y it horizontally parallel to, or nt right 
angles to, the rnnwnys, or both; and consisting of one or more trolleys operating 
on the top or bottom of n bridJ.:"P, which In turn conslst!i of one or more girders or 
trusses mounted on tl'lH'I'~"~ operuting on tlw elevated runways, with Its operation 
limited to the area between the runways. 

Pillar crane.-A flxE'd crnne consisting of a vertical member held in position 
nt the base to resist overturning- momeut, with constnnt-rndlus revolving boom 
supported at the outer end by n tension member. . 

Pillat· ji1J cmne.-A flxPd ernne con!-li~tlng of n vertical member held at the 
bnse, with horizontal revolving nrm carrying a trolley, 

Pintle crane.-A crnne similar to n hnmtm.>rhend crane, but without a trolley, 
and which supports the load at the outer end of the cantilever arm. 

Portal crcme.-A gantry crane without tro1ley motion, which has a boom at
tached to a revolving crane mounted on a gnntry, with the boom cnpnble of being 
rnlsed or lowered nt its bend (outer end). Portnl crnneH mny be fixed or mohllP. 

28 
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Semi-gantry crane.-A gnntr.r crane with one end of the bridge rigidlY sup

ported on one or more movable legs, running on a fixed rail or runway, the other 
end of the bridge being supported by a truck running on an elevated rail or 
runway .. 

Semi-portal cra1lc.-.A portal crane mounted on a semi-gantry frame instead of 
a gun try frame. 

Storage bridge ermw.-A gun try crane of long span usually used for bulk stor
age of mntE"riul, with the bridge girders or trusses rigidly or nonrigidly supported 
on one or more legs. It mn.r have one or more fixed or hinged cantilever ends. 

Tm()er era11e.-A portal crane, with or without an opening between the legs 
of its supporting structure, adnpted to hoist and swing loads over high obstruc
tions nnd mounted upon a fixed or mobile towerlike gantry. The revolving crane 
may be supported on the tower by a re,·olYing mast Ol' by a turntable. 

Tractor (caterpillar) crane.-See crawler crane. 
Traveling jib crane.-see walking jib crane. 
Walking jib cra11e.-A jib crane with the vertical member running on a track, 

its upper end guided by a parallel o,·erhend track. 
Wall crane.-A crane having a jib with or without a trolley and supported from 

a side wnll or line of columns of a building so us to swing through a half circle 
only. ""all crnnes are U!'Hully of the traveling type, in which case they operate 
on a runway attached to the side wnll or columns. 

Types of derricks. 
A-frame derrick.-A derrick in which the boom is hinged from a cross member 

between the bottom ends of two uprig-ht members sprend apart at the lower 
ends and united nt the top, the upper end of the boom being secured to the upper 
junction of the shle members, and the side membPrs braced or guyed from the 
junction point. 

Bn•a.Jft dcrrick.-A derrl(·k without n boom, the mast consisting of two side 
m~mbers spread further apart at the bnsP tbnn at the top, tied together at top 
nnd bottom by rigid members, the top held from tipping by guys, and the load 
raised and lowerl!d by l'OIJPS through n shen\'e or blol'k secured to the top cross
piece. 

Cltic-1.100 lwom. derrick.-A boom which is nttuched to a strueture, un outside 
upright mPrnber of thP structure serving n~ the mnst, and the boom being 
stppped in n fixed sockPt clamped to the upright. rrhe derrick is completed with 
load fall line nnd boom fnllline. 

Gin,.polc lferrick.-A derrick consisting only ot n must, with guys from its 
top so nrmngt>d as to permit }Paning the mast In any direction, the load being 
rnised or lowered by ropes lending through sheaves or blocks nt the top of the 
mast. 

GUlf deiTick.-A fixed derrick consisting of a mnst capable of being rotated, 
supported in n \'erticnl position by three or more guys, nod n boom whose bottom 
PJld Is hinged or ph·oted to move ln n vertical plnne, with lines between the 
head of the mnst and the lll'nd ot the boom for rnising and lowering the boom, 
nnd lines from the bend of the boom for raising and lowering the loud. 

Stiff-leg tlerrick.-A dPrrlck similar to a guy derrick except that the mast is 
supported or held In plnce by two or more stift' members cnpnble of resisting 
either ten:-;ile or ('OmprPS.si\'e forc<>s. Sills nre generally provhled to cormt>ct 
the lower ends of the two stiff legs to the foot of the mast. 

Types of hoists 
Base-mounted electric Ttoisf.-A hoist simitnr to an on•rheml electric hoist, 

except that it hns n bnse or ft>et and mm· be mounted overhend, on a vertlcnl 
Plnne, or in any position for which it Is de~igned. 

Olevis srtspcnsion ltoist.-A holst whose upp('r suspt>nsion member is n clevis. 
Hook suspension lwist.-A holst whose upper suspension member is n hook. 
Motwrnil lwist.-A trolJey suspension hoist whose trolley is suspended from 

n single rnll. 
Ovel'llead elrdric hoisf.-A motor-driven holst having one or more drums or 

shenves for l'OJle or ciUlin, and supported oYerheud. It may be fixed or traveling. 
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Simple drum hoist.-A holst with one or more drums controlled by manually 
operated clutches, brakes or ratchet nod pawl on drum, and control levers, Which 
is operated by hand or by power. 

NOTE.-Thls type of holst 1a known to the trade as a contractor's holst and Js uaua.llJ 
n portable unit. 

Double·drum 1wist.-A simple drum hoist having two independent bolstlng 
drums. 

Single-drum lwist.-A simple drum hoist haling only one hoisting drum. 
Si11gle·(i:red·drum ho;..t.-A singJe.drum hoist with the drum genred directly 

to the power unit instead ot by menus of friction clutches. 
Triple-drum hoist.-A simple drum holst having three Independent hoisting 

drums. 
Trolley suspension hoist.-A hoist whose upper suspension member Is a trolley, 

for the purpose of running the holst below a suitable runway. It may be either 
floor- or cage-operated. 



APPENDIX II. INDUSTRIAL INJURY STATISTICS 
Table I.-FATAL AND NONFATAL INDUSTRIAL INJURIES CAUSED BY HOISTING 

APPARATUS,1 BY INDUSTRY: ILLINOIS 

(&.-ed on compm~ablt fnfurlu rtparttd during tJu 8-f!tar period 1941-48) 

All inJuries Fatal Nonlatal 

Industry Percent 
Number dlstri· Number 

bution 

Perrent 
distri
bution 

Number 
Percent 
distri
bution 

Total ••••••• -----------------------. 3, 928 100.0 119 100.0 3,809 100.0 

A!lTiculturo, forestry, fishing. _____________ 11 0.3 -------iii -----ii4' 11 0.3 
Mining and quarrying ____________________ 391\ 10.1 380 10.0 
Construction .• -------_._----------------. 440 ll. 2 16 13. ·l 424 Jl. 1 

~~d~~~-~~-~::::::::::::::::::::::::::: 2, 173 55.3 44 3i.O 2, 129 55.9 
371 ... 13 10.9 3.18 9.4 

Wholesale •• ------_-------------- ___ •• 146 3. 7 8 •. 7 138 3.6 
RetaU .••••••••••••••••••••••••••••••• 22S ... • 4.2 23) • •• 

Finanoo,lnsuranoo, rml estate ..... ------- 95 2.4 10 ... .. 2.2 

T~tli?tf~t.":t.i~~·--~~~~-~-t!~~:-.~~-~~~- 213 ... 6 5.1 207 ••• Servloo Industries _______________ ·--------_ 229 ••• 14 u.s 215 •. 7 

1 Ohle.fly elevators, cranes, and derricks. 
CompUed trom annual reports on lndustrial accidents of the DUnois Department of Labor, Chicago. 

Tablo 11.-INDUSTRY AND OCCUPATION OF EMPLOYEES INJURED IN ACCIDENTS 
CAUSED BY PASSENGER AND FREIGHT ELEVATORS; WISCONSIN 

(Ra.ud on romptn1ablt-injur11 ('diU 1dlltd in 1941 a11d 19-lt] 

Industry and occupation Numbt>r or -· 
Total. ____ ._._ ... __ ..••.. _____ ··l===',;l;;<n 

?.1inlng_ ------------------------------ 2 
1---

Millwrlgbt. ____ .•....... _ .•••. ----Miner------------------ ______ . __ ._ 
Construction-special trade contractors_ 5 

1---Lnborer. ____ • ____ .• ____ ...... __ .• . 2 
¥olntcr1 houso____________________ 1 
,fuck arlnr .••••...• _____________ 1

1 atchman ...••••••••••••••••••••• 

Manuracturlng ....•.••••..•...••..•••. 
1 
___ .:.66:., 

gF~~~-0~---~=::::::::::::::::::::: ~ 
CJ~iJrse %aker..................... 

2
1 

Cl 'n -------------------------
gl~~~: :~~~c~~-~:~::::::::::::::::: ~ 
Dr vcr, truck..................... 1 
p{'ver, factory truck ..• ----------- : 

[~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 
La borer, factory ...••• __ ••• __ •••.•• o

1 
L

a .. _ror, foundry ____ ------_. ___ .•• 
9 auvrer, not olsowhero classUled .• 

Industry and occupation 

Mnnuracturlng-Continued 
.Maint('nanoo man ..•••..••.••. ---
:\1 illwrlght .. ----------------------
Oil('r, machine _______ ---.---------
Opt>rator, l'lc,-~tor (l'rel~ht) -------
Operotor, &'wmg machmo ....••••• 
Operator, other or unspecified .•••• 
Painter, house.-----··---------·-· 
Shake-out man ... ---------·-······ 

fi~~~c:r. · liBD(i _-:: ~::: ::::::::::::: 
'\\' atchman ••• --- ••••• --· ••• -----·· 

Number of 
cases 

I 
3 
I 
9 
I 
I 
I 
I 
I 
7 
I 

Transportation, communication, and 
other public utUltlcs-----~~-------·-1----" 

Driver, truck ••••• ~--------------- f 
t!~~~· ~~r;tetSCWh~i-ilCiBSStiiicC: f 
Mccbanic, automobUe •••••••••••• 
Mover, turnlturo .• --------------·· _ 1 
Operator, clovator................. ~ 
Warehouseman_ •• --- •••.• --- --- --

Wholesale and retail trado •••. ----·---
1 
____ 4_6 

Carver, wood.~-----··----------·· ~ 
&~1~~~:~~~c.t-:::: ::::::::::::::::: 6 
Elevator man (construction)...... 1 
Furrier •••• ----·-~----·---------·-- 1 

1 Of these 146lnjurlcs, 20 wero to elevator operators, of whom 6 oporotcd passenger elevators, 11 operated 
'Oight clovotors, and 4 opcrotcd otbor typos of elc\•ators. 

31 
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Table 11.-INDUSTRY AND OCCUPATION OF EMPLOYEES INJURED IN ACCIDENTS 
CAUSED BY PASSENGER AND FREIGHT ELEVATORS: WISCONSIN-<Antinaed 

(Ra.ud on compm&ablt-lnjuru COlt& &dtltd in 19.$1 and 194!) 

Industry and occupation Numlx'r of 
<OSCS 

Industry and occupation Num~ror 

'""" 
Wbolc.o;ale and retail trade-Con. All othrr lndustrlrs ________ ----- __ ____ 16 

Laborer, construction .•••••••••••• 
Laborer, factory----- ••• --------- .. 
Laborer, yard .••••••••• ____ .. ---·-
Laborer, not elsewhere class!Oed .•• 
1\fnltstcr •••••••••.•..... ----- ----· 
Mechanic, nutomobi!(' _______ ... __ 
Mechanic, not elsewhere classffl('d. 
Op<:'rntor, cle\'ator _____ •••••••••••. 
Salrsman. _. _ .••• ---------- .•...•. 
\Vaitress ••.••.••. ------------- •••• 
""art' houseman.-------------- ... . 
\Yatchman ••••••••••.•....•. __ ... . 

2 
2 
2 
7 
I 
I 
I 
3 • I 
5 
l 

1----,. 
Charwoman •• ---------···-··----- I Janitor __ ••••••. ___ ••• _ ••••• ·--____ 2 
ManaJr('r, building________________ 1 
0J)('ro.tor, elevator................. 7 
Portf'r ___ •••••••••. __ •• ________ •• _ 2 
\Vaitf'('ss ..•••••.••••••• _. _______ •• 2 
Other or wtspcclfkd. _. _ ------ ..•. 1 

Compiled from St.atlsticnl Release 1\"o, 3123, Issued November a>, HH3, by the Industrial Commlsslon of 
Wisoonsin, Madison. 

Table 111.-cOMPARISON OF DISABILITY DISTRIBUTION RATES OF CRANE OPERATORS. 
CRANE HOOKERS AND RIGGERS, OPERATORS OF DERRICKS AND HOISTS, AND OP
ERATORS OF PASSENGER AND FREIGHT ELEVATORS. WITH SIMILAR RATES FOR 
ALL OTHER OCCUPATIONS; WISCONSIN 

(R d t mpt71 bit "n}urv ca.au t~dlltd during tht S !ltar ~ · d 1941 451 "" on 0 '" ., no -

Disability distribution of compcnsat('d cases 

Number Peret>nt 
Occupation 

Drath Penna· Drath P('rma-
Total and Jl('r- nent T('mpo- and Jwr- Jl('llt T£~mpo-

Dl8ll£'llt partial rary mo.nl'nt partial mry 
total total 

Total. _____________ • _____ 82, G86 .... 6,000 75,27(1 0.5 8.4 91.1 

Crane operators~--------------- 180 3 16 lot 1.7 8.0 ~P.4 Crnne hookers and rl~l-!crs .. ____ ar~ 4 61 211ll 1.1 HI. 8 82.1 Dt•rrick and hoist operators. ___ .. l 6 37 (J) (') (0) Ele\·ator opcrators .• ___________ 106 ---------- • 101 ---------- •. 7 95.3 

Freilzht clr,vntors ..•.••••••• 77 ---------- 5 72 ·--------- (J) (J) Passenger elevators _________ 211 ---------- ---------- 20 ---------- ---------- (J) 

All other occupations ••••••••••• 81,993 436 6,878 74,1'179 0.5 8.4 91.1 

1 Tncludes all tnlt's of cram•s. 
t Peret'nt not shown where bllSI:' Is lt'&'l tlum lOO. 
Complied from statistical reh.•BS('S of the Industrial Commission of Wisconsin, Madison, 

Table IV--DISABILITY DISTRIBUTION AND AVERAGE NUMBER OF DAYS LOST PER 
INJURY FOR ELEVATOR INJURIES, COMPARED TO ALL OTHER CAUSES; OHIOt 

IRa.!td o l t t' f d1utrfal fn}urlu rtporltd du. f I94Sl n o.! • 1mt " '"' 
Number of injuries Disability dlstributlon 

Dnyalost per 100 injuries 

Cause of Injury Aver· Per- Tem- Per· Tern- Total .,, 
Toto) Fatal mn- PO· Fatal mn· pn- DUm- num-

Dl'nt rary ncnt rary bcr her per 
Injury 

- ------------
TotaL •••• ------- •• _ 73,087 1,006 2, 706 70,276 1.4 3.6 06.0 0, 34(), 601 126.2 ---------------

Elevators •--------·--···-- 407 11 13 383 2. 7 3. 2 04.1 83, 205 20-1.6 

All other causes •- -------- 73,580 005 2,693 60, 802 1.4 3.6 05.0 0, 257,330 125.8 

1 This table excludes InJuries in mining Industry. 
Compiled from the HM3 Annual Statistical Report, Division of Safety and Hygiene, Industrial Oommls· 

sion of Ohio, Columbus, 
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Table V.-DISABILITY DISTRIBUTION AND AVERAGE NUMBER OF DAYS WST PER 

INJURY FOR INJURIES CAUSED BY HOISTING APPARATUS, COMPARED TO ALL 
OTHER CAUSES; OHIO 

[Ba1td on IM-timt indU#rial injurie1 rtPOrttd during 1943] 

Number or injuries Disabillty distribution Days lost per 100 injuries 

CaUS(' of injury 
Pt"r- T£'m~ Per- Tern- Total 

Total Fatal rna- po- Fatal rna- po- num-
Dl'Dt rary nent "''' ber 

--- ---
TotaL.---------·· ... 73.087 1.006 2. 706 70,275 '-' 3.6 95.0 9,340, 601 ------------------

Ilolstlng apparatus 1 ...... , .. 31 85 609 4.3 11.7 84.0 243,057 
All other causes t. ___ .•• __ 73.262 975 2.621 69,666 1.3 3.6 95.1 9,097, 544 

I Injurii'S due to l'levators, and to hoists in mining Industry, are not Included in this table. 
J Excludes aU injuries 1o mining industry. 

Aver-

'"" num-
b('r per 
injury 

126.2 

335.3 

124.2 

Complied from 1943.Annual Statistical Report, Division of Safety and Hygiene, Industrial Commission of 
Ohio, Columbus. 

Table VI.-DISABILITY DISTRIBUTION AND AVERAGE NUMBER OF DAYS LOST PER 
TEMPORARY TOTAL INJURY IN CRANE ACCIDENTS, COMPARED TO ALL OTHER 
CAUSES. 19H 

(Baud on upnit'1lct of 11 ahlpuarda 19~1) 

Disability distribution 

Avr-ragr. 
Numb<-r of inJuries Percent distribution da:rs lost 

per tr-m-
CauS(' of Injury porary 

Death Perma- Tempo- Dr-ath Perma- Tempo- total 
Total and pt•r- nr-nt nu-y and per-

llt-'llt rary injury 
mruwnt partial total mruwnt partial total 

total total 

TotaL •••.•••• 3. 060 15 102 2,0l9 0.5 3.3 96.2 17 

Cmnes •. -··-·-·-···· 101 3 8 00 3.0 i. 9 89.1 30 

All other cau.o;cs_ ... _ 2,00b 12 .. 2,859 0.4 3. 2 96.4 (') 

1 Not reported. 
Compiled from Bulletin No. 722 of the Bureau of I.nhor Statistics, U.S. Dl-'partmr-ntofLabor, Was.h

tnJ:;ton. 
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Table VD.-FORK-LIFT INJURIES TO CJVIUAN EMPLOYEES OF AIR TECHNICAL 
SERVICE COMMAND 

{Baled on injuria ttpOrltd during the 11·montA period JanWltlf 19-U-Mar 19~5) 

Type of accident 

Tetal Othen injured 

Both sexes 

Num
ber 

Percent 
dlstrl· 
butlon 

Male Female Male Frmalc Male Female 

---------1---1---1--1----------
TotaL .. ____ ----------------- •• 

Material falling from llfL ..••.•.•••. 
Operator confused In (lear shift ______ . 
Caught bctwe('n or struck by objects 

while loading or unloading ________ _ 
Drh·ing o\·er material or depressions. 
Tilt by mo>ing fork IUt. •.••.•.•••... 
Collision with other \'Chicle ......•... 
LUt boom failing to clear doorway __ _ 
Unattended lift rolled down incline .. 
Loadln!Z or unloading lilt, lmprop· 

erly stacked material fell __________ _ 
Riding or standing on forks .......••• 
Material falling from lift due to 
o\·erloadin~ ____ • ____________ ••••••• 

Impro~r loading arrangement ______ _ 
Injured while getting on or off lift.. .• 
Using JUt Instead of other pro~r 

equipment. ____ .•••• ------------.-Person falling from lift ______________ _ 
Caught between objects struck by 

llrt_------ •• -.-- ------- -----------. 
Struck against object.~ while loading_ 
InJured while repairing or adjusting 

lUt_ --------- __________ ••••••••••••• 
Unsafe operatln~ posltion •..•• ------
Impro~r operation (view obstruc

Wd, falllng to turn off motor, etc.). 
Walking without looking, ran Into 

llrt. -----------------------. ·- ·-·--. 
LUt ran off ramp, overturned, etc .••• 
Improper parkin~-._----------·-··-
Operating defect ve lifts ••••••••.•.•• 

2.52 100.0 

25 ••• 3 I. 2 

« 17.5 
12 

·- 7 31 12.3 
13 ,_ 2 

2 .8 • 1.6 

8 3.2 
2<l 10.3 

20 7.9 
12 

·- 7 • 1.6 

2 .8 
I -• 
2 .8 
2 .8 

11 ... 
2 .8 

21 8.3 

I -· • 1.6 
I -· I •• 

215 

21 
2 

36 
7 

25 
11 

2 • 
8 

25 

17 
12 • 

37 

• I 

8 • 6 
2 

I 

3 

63 20 152 17 

• 3 17 
-------- -·-·---- 2 

6 I 30 7 

• 5 3 ----·--s -----·s· 25 ----··2- 5 
2 ···----- ····-··· 
3 

2 

liS 3 2 
I 11 . ····---· ---·---- -----··· 

2 2 ---···-- -------- ··--·--· 
1 ·-----·· ------·· --··----

2 ·------- ------·· ----·---2 
2 
2 

11 
2 

I 10 
2 ···----- -------- --------

17 • 8 • • 
1 -----·-- -------- ------·· 1 --------
3 I 3 1 .....••• ·-···-·· 

I -------- -------- -------- 1 
I .•••••.• 1 ••••••••.•••••.• 

Complied from unpublished table prepared by Air Tt'Chnical Flrrvloo C'ommnnd, 



Table Vm-nOUBLE AND TREBLE LIABIUTY CASES OF ILLEGALLY EMPLOYED.MINORS INJURED BY ELEVATORS, AMONG COMPENSABI.E 
CASES SETTLED IN 19H; WISCONSIN 

Industry Occupation 

---
Cannlng •••••••••••••••••••• Factory laborer •. ------- 16 

Bakery-------- .•• ----------_ Wrnpper operator ...•.•. 17 
Leather garments .• -······-- Packer •••••••••••.•.• _ .. 16 
Prlntlng and lithographing. Sorter .•••••••••••••••••. 17 
Hardware. ____ ......•••••••. Stock clerk .••••••••••.•. 16 
Heavy machinPry .•••...•••• P!!.cke-r. _ -------- •••••••• " Rt>nting retrl~l'rator cars •••• Labor~>r __ ----- •••••••••• 16 
Wholesale dry goods. _______ Sw{'('pcr ·-···-·---······· " Wholesale liquor and food .• Laborer_ ••• ···---------- " Variety store. -------------- Stock clerk •••••••...•.. 16 
Variety store .........•.••••• ----.do ........ ---- ••••••. 17 

Ocneral store ...•..•••• ------ Sali'Sman, inside •••.•.•. 17 
Hotel.~ _________ •• __ -------- Elevator operator ••.•••. 17 
University.-~- _______ . _____ • Janitor •.•• ___ ........... 17 

I PP-JX'rmAnl'nt partial disabfllty; T ... temporary dl.sablllty • 
.t D-double compensation; T-treble compensation. 

Sex Causo InJury 

----
M Caught by platform ...•. Amputated great and lesser 

""''· M Caught ln (Oite •••••••••• Cut hand ..••.•.•••••••••••• 
M -~~~~~:-~~-~~~~~~::~:: Jo'racturl'd tOI'S ••••.••••••••• 
F Fractured foot ............... 
M •••.. do ....•••••• _ ..•••••• Broken !IU'~e nnd 2d too .•... 
M Cau~t:ht in rcte-s ......... FrnctuN'dltrl'at toe ..•.•...•. 
M Fell down olstwny _____ Bruised si c ................. 
M -~~~~~-~~~t-!~~~::::: Broken too .••••••••••.••••.. 
M Bruised foot.. ............... 
M ___ .. do _____ ••• ------ •••• _ Frncturl'd toe .••.•....•••••• 
M Struck by load on eleva- Bruised back ................ 

tor. 
M Caught by plntrorm ..... Bru!S<"d lt•gs ................. 
M Fell down hoistwny ..... Fractured nnklo ............. 
M Caught by plntlorm ..... Cut (OOL ..•.•••....••..••••• 

Compiled (rom Statistical Release No. 3lft9 Issued by the Industrial Commission ol Wisconsin, l\lndlson. 

Compensation paid 
Dlsabll- PenaltyJ ------,---

lty I 
Normal Increase 

pp T $611. 4.9 $1,222.98 

T ·r 7.4.7 19.19 
T T 64.11 108.2'J 
pp T 376.26 762.50 
T T 74.86 149.72 
T T 4.0. 32 80 ... 
T D 10.08 18.72 
T T 

----·ioo~7r 
... 6 

T T 207. 48 
T T 72.52 14.5.(1-1 
T D ~ 10 9.16 

T D 37.70 37.70 
T T 165.76 331.52 
T T 30.33 00.66 



APPENDIX Ill. HAZARDOUS-OCCUPATIONS ORDER NO.7 

• 
Section 422.1. 

JULY 11. 1~6. 

(Code of Federal R('gulntlons, Title 20, CbRJllt•r 1\") 

Occupatkms involved in tile operation of pcnct·r-driL't'll lwixtitlg 
appamlll& 

(a) Fi11ding a11d Dcclarutiou of Fact. By virtue of nnd pun:uunt to thP nn; 
thority conferrt>d by section 3 (1) of the l<'nlr Lnbor Stanclnrds Act of lfl::lS 
and pursuant to the rt>gulation prescrlblug the Prm_·t•tlurp Gnn•rnlng Determinu
tions of Hazardous Occupations;= nn ln\·P~tigutlnn huvlng LM_~n conducted with 
respect to the hazards for minors bt•twePn lU Ulltl 1~ yt•ttr!i of n~-:e In employment 
in occupations iin·otved In the operation of JIUWt•r-drin•n hnl:-:tlng nppurutus nn,d 
a rPport of the investigation hnving been suhn•lttt•tl tu the t'hh•f uf the Child.reu s 
Bureau; a finding and order relating to tht~ PlliJJluynlt'nt nf minor!" bt-l ween H; and 
18 years of age in the said occupations having lu-.·n prupo!ou"'l for ttnnl ndoptlon 
by the Chief of the Chil.dren's Burt>HU upon the bn:-~1:-~ nf thP !'mid r<•J)Ort of in
vestigation; a public hearing hu,·ing- bt>en held with l'P~(M"(·t to the R.!tld prnpo~ 
finding and ordPr; nil statements sulnnittl-'d in ('Olllu•ctlun with the suid ben ring 
lut\'illg been cart>fully con:-oiderP<l and minor dwn~t!S havln~ ht•t•n made In the 
propmwd finding and order as a rPsult of su~J.{P~tluns mndl' ut the hen ring; nnd 
sutlicient rPn:-oon appearing therefore, 

Now, THEREFORE, I, Katharine F. Lenroot, ChiPf of the Chllclrf'n's Bnr('au of 
the Unitt>d States DE>pnrtm<'nt of Labor, lwrPhy f\lul nnd dt'<'hll'P that the follow· 
ing occupations involved In the operation nf (l(lWt'l'·dl"ivC'n twisting nppnratns nre 
particularly hazardous for minors between 16 mul IS yenrs of age: 

(1) Work of operating an elevator, Cl'fln(', derrick, hob~t. or hlgh-ltft truck, 
except operating an unattended nutomntlc operntlon pnssenger elevator 
or an electric or nir-operatetl hol:-~t not exceed in~ one ton cnpnclty. 

(2) Work which lnvoh·es riding on a frt!lght <'levntor. (\Vhere employees 
nre customarily transported to theit· work plnce nt the hPginntng and 
end of scheduled work periods in n fr(>lght eh!-\'ntor opernh~l by an 
assigned operator, such riding shall not be considered us work within 
the Intent of this paragraph.) 

(3) Work of assisting in the opPratlon of n crmw, derrick, or hol~t ]Wr· 
formed by crane hookei'S, crane chnsers, houkers·on, riggers, rigger 
helpers, and like occupations. 

(b) Definition•. As used In this order: 
(1) The term "elevator" shall mean nny power-dr·h·pn hoisting or lower

Ing mechanism equipped with a cur or plntform which moves In guide~ 
In a substantin11y verti<'nl tlh·l'<.'tlon. The t('rm shnll Include both 
passenger und frPight ele\'ntors (incltullng portable t>levntor~ ot• tiPring 
muchines), but shnll not Include dmnbwnltPrs. 

(2) The term "crane" shull nwan u power-drh•t•n mnd1ine for Uftlng 
nnd lowering a lond and moving It horl?.ontnlly, in which the hoisting 
mechanism is nn integral pnrt of the machine. 'fhe tel'm shull lnchtde 
nll types of cranes, such as cuntllever gantry, crawler, guntry, ham
merhead, ingot-pouring, jib, locomotive, moto1·-trnck, overhead travel
Ing, pll1or, jib, plnt1e, portal, semlgantL'y, semiportnl, storage bridge, 
tower, walking jib, and wall crones. 

(3) 'l'he term "derrick" shall menn n power-tlrlven nppnratus consisting 
of a mast or equivalent membe-rs held at the top by gu~·s ot• braces, 
with or without n boom, for use with n hoisting mechanism or operat
ing ropes, The t<'rm shaH lnclucle nil types of dPrr·icks, such ns 
A-ft•ame, b1·eust, Chicago boom, gin-pole, guy, nnd stiff-leg derricks. ----

I Act of Jpnr 2~. 1038, C. 676, 52 Stat. 1060, U. S. Code, Title 23, Sec. 201. 
s Issurll Nov•·mber 3, Hl:'lB, purHunnt to authority ronf'errl'd by BP('tlon 3 (ll of the Fair 

Lnhor Stnndnrds Act or 1938, publlshPd In ThP Jl'ed~>ral Reglater, Vol. s, p. 2640, Nov. IS, 
1038, Procedure Governing Determinations of Hazardous Occupations. 
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THE OPERATION OF HOISTING APPARATtJS. 

(4) The term "holst" shall mean a power-driven apparlli&.f!(I;;UU;int'<>r 
lowering a load by the application of a pulling force that U0~"1\ot 
include n car or platform running in guides. The term shall include 
all types of hoists, such as base-mounted electric~ clevis suspension, 
hook suspension, monorail, overhead electric, simple drum, and trolley 
suspension hoists. 

(5) The term "high-lift truck" shall mean a power-driven industrial 
type of truck used for lateral transportation that is equipped with a 
power-operated lifting device usually in the form of a fork or platform 
capable of tiering loaded pallets ot• skids one above the other. Instead 
of a fork or platform, the lifting device may consist of a ram, scoop, 
shovel, crune, revolving fork, or other attachments for handling 
specific loads. 'l'he term shall mean and iuelude high·lift trucks known 
under such names as fork lifts, fork tru~ks. fork-lift trucks, tiering 
t1·n~ks, or stacking trucks, but shall not mean low-lift trucks or low
lift platform trucks that are designed for the transportation of but not 
the tiering of material. 

(c) This order shall not justify noncompliance with any Federal or State law or 
municipal ordinance establishing a higher standnrd than the standard estab
lished herein. 
(d) This order shall become effective on September 1, 1946 and shall be in force 
and effect until amended or repealed by order hereafter made and published by 
the Chief of the Children's Bureau. 

K,\THERINE F. LENROOI', 
Chief of the ChUd,·en's Bureau. 
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