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ABSTRACT

The incidence of work injuries in the warehousing and storage industry
is generally high. In 1952 the injury-freouency rate for the entire indus-
try was 36.4. This was more than double the all-manufacturing average =nd
was exceeded by only 6 of the 49 nonmenufacturing averages available. In
respect to injury severity, however, the industry's record tended to be
better than average.

Detailed records for the year 1950 indicate that the highest incidence
of injuries in the industry occurs in refrigerated warehouses, followed in
descending order by merchandise warehouses, farm-products warehouses, and
household-goods warehouses. Seventy-seven percent of the reported injuries
were experienced by operating personnel who represented 59 vercent of the
totel employment; 1l vercent by materials-movement personnel who consti-~
tuted 10 vercent of the totzl employment; and 12 percent by the clericsl
and maintenance workers who accounted for 31 percent of the employment.

The most common types of injury-proeducing accidents were those in
which workmen (1) were struck by moving objects; (2) strained themselves
while handling materials or equipment; (3) were caught in, on, or between
moving objects:; or (4) fell. The latter two groups produced the most
severe injuries.

Supervisory failures to properly plan and organize work procedures,
and defective material and equipment were prominent in the list of
accident causes., TUnsafe materials-handling procedures and the pracf&ce
of unnecesarily assuming an unsafe position or posture were the con-
tributing faults most commonly ascribed to the employees.

Accident prevention suggestions, prepared by two experienced safety
engineers for a group of typical warehousing accidents, indicate that most
accidents in the industry could be prevented thromgh the applicetion of
very simple precautions.
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Injuries and Accident Causes in Warehousing Operations*

THE INDUSTRY RECCRD

The incidence of work injuries in the warehousing and storage industry
has been consistently high. In 7 of the 8 postwar years the injury-frequency
rate ;/ for the industry, as revorted in the anmal work-injury summaries of
the Bureau of Labor Statisties, has been above 30. The one exception
occurred in 1948 when the industry average dropred to 26.6 disabling injuries
per million emmloyee~hours worked,

In 1952, the latést year for which final figures are available, the
average injury-frequency rate for the warehousing and storage industry was
36.4. g/ This was more than double the sll-manufacturing industry average
and was exceeded by only 7 of the 162 separate manufacturing industry
averages available for comparison. Among the nonmanufacturing industries,
only 6 of the 49 industry classifications covered by the Bureau of Labor
Statistics had higher injury-freouency rates. Five of these higher rates
were for construction activities; the other was for stevedoring operations.

In terms of injury severity, however, the record of warehousing and
storage industry is generally somewhat better than that for most industries.

The most favorable injury-severity compmarison between warehousing and
storage and other industries was fouond in the occurence of permanent-partial
disabilities. In warehousing operations, 1.7 percent of all disabling in-
juries in 1952 resulted in some degree of permanent impairment compared with
5.4 percent for all-manufacturing. That ratio (1.7 percent) was the median
for the nonmanufacturing group of industries but it was well below the 5.9
percent ratio in the comparable stevedoring industry.

* This report was prepared in the Branch of Industrial Hazards, Bureau
of Lebor Statistics, U. S. Department of Labor, by Frank S. McElroy and
George R. McCormack.

l/ See description of Scope and Method of Survey, Page 2, for defini-
tion of injury-frecuency rate.

2/ Work Injuries in the United States During 1952, Bureau of Labor
Statistics Bulletin No. 1164,

(1)
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Furthermore, in a broad comparison of injury severity among industries,
the 1952 record showed an average time charge of 50 days per case for all re-
ported injuries and 12 days per case for all temporary-total disabilities in
warehousing and storage operations compared with corresponding averages of
85 days and 17 days for all-manufacturing. The standard severity rate, 3/
representing the loss to the industry, however, was 1.8 days per 1,000 em-
ployee-hours worked in warehousing and storage and 1,3 for all-manufacturing.
This apparent anomaly arises from the method of computing the standard sever-
ity rate which reflects injury frequency as well as injury severity. Specif-
ically, the comparatively low average severity of injuries in warehousing
and storage in 1952 is overbalanced by the relatively high frequency of in-
Jjury occurrence, thus resulting in a disproportionately high standard sever-
ity rate.

SCOPE AND METHOD OF SURVEY

The warehousing and storage industry, as defined for this study, includes
all establishments which provide storage facillities for hire., These estab-
1lishments are generally designated as "public warehouses." Storage and ware-
housing facilities owned and operated by manufacturers, retailers, or others
for the accommodation of their own products or materials, commonly called
"private warehouses," have been excluded.

In addition to providing storage facilities, many public warehouses
perform supplementary services on their premises, such as packing, crating,
sorting, or blending the commodities of thelr customers. Many warehouses
also provide pickup and delivery service for the commodities moving into and
out of their plants. Others, particularly the household-goods warehouses,
frequently provide trucking and hauling, or moving, services for commodities
which do not enter into their storage operations. All of these operations
are recognized as integral to the warehousing industry although the extent
to which they are performed varies widely among the various kinds of ware-
houses and even among warehouses of any specific classification. General
records of warehousing operations, such as the industrywide injury rates,
therefore, include these supplementary operations wherever they are performed
by warehousing establishments,

For this detailed study, however, the lack of uniformity in the outside
moving, hauling, and delivery .services precluded the presentation of data
relating to those operations in significant categories, The study, there-
fore, has been restricted to the experience of inside warehousemen, that is,
to activities performed at the warehouse, The experience of highway truck-
drivers, their helpers, and of other employees who perform the major por-
tion of their duties away from the warehouse has been excluded. For the
same reason, the experience of automotive mechanics employed by warehous-
ing establishments has been excluded.

37/ See description of Scope and Method of Survey, Page 2 , for defini-
tion of injury-severity rate.
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This detailed study has two objectives. The first stems from the fact
that the injury rates regularly available for the warehousing and storage
industry reprecent the commosite exverience of the varied operations of all
tyves of mublic warehouses. The wide differences in the experience of the
different kinds of warehouses and the varying effects which their operations
have on the injury totals are obscured in the industrywide figures. The
"first objective, therefore, is to break down the broad injury experience
data into significant categories reflecting functional, operating, and
geographic differences within the industry. These groupings help to indicate
the kinds of operations which are most nroductive of injuries and which
should receive particular attention in the planning and develonment of
sefety programs within the industry.

The second objective is to present inform~tion as to how and why in-
Jury-producing accidents have occurred in the industry. Such information
helps to identify the hnzards and unsafe practices which most commonly
lead to accidents and thereby serves as a specific guide to accident-pre-
vention activities.

Because detailed injury data cannot be compiled until final records are
aveilable, it is generally impossible to present extended analyses of injury
experience until long after the general data become available. The detailed
data in this report, therefore, are for the year 1950, although general
injury-rate data for 2 subsequent years are currently available, The under-
lying characteristics of injury experience change slowly, however, a2nd it is
probable that the relationships among the various operations and the
accident-canse patterns appearing in the 1950 record will be reasonably
applicable for a number of subsequent years.

The injury-rate data were collected by mail on a voluntary reporting
basis. Sampling procedures taking into account geographic distribution,
employment distribution, and type of warehousing were employed. Usable
reports were received from 2,695 public warehouses renresenting approximately
28 percent of all warehouse estzblishments in the United States. These
reports covered the 1950 injury experience of nearly 32,000 inside ware-
house employees.

The reporting group included 934 farm-products warehouses, 913 house~
hold-goods warehouses, 515 merchandise warehouses, and 304 refrigerated and
cold-storage warehouses. The remaining 29 warehouses had services so diver-
sified that they could not appropriately desigrate their activities in any
one classification or failed to indicate the type of warehousing service
rendered.,
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In addition to providing summary reports, 274 cooperating warehouses
made their original accident records available for inspection and analysis.
A representative of the Bureau of Labor Statistics visited each of these
warehouses and transcribed from their records the following data where
available: (a) place where accident occurred; (b) occupation and age of
injured worker; (c) nature of injury and part of body injured; (d) object
or substance producing the injury; (e) type of accident; (f) hazardous
working condition and/or unsafe act leading to the accident.

This group of establishments employed about 14,000 warehousemen, Their
injury-frequency rate (51.2), was somewhat higher than the average for all
warehousemen included in the survey but there was no indication that their
hazards differed greatly from those of other warehousemen. Most of the
varlation is due to the exclusion of warehouses with zero frequency rates--
i.e., warehouses which had no injuries for analysis--from this part of the
studv. Individual case records were collected in this part of the survey for
1,604 disabling injuries., These included 2 fatalities, 1 permanent-total
disability, 57 permanent-partial disabilities, and 1,544 temmorary-total dis-
abilities. '

Injury Rates

The injury-rate comparisons presented in this report are based primarily
upon injury-frequency and severlty rates compiled according to the defini-
tions and procedures specified in the American Standard Method of Compiling
Industrial Injury Rates, as approved by the American Standards Association
in 1945, These standard rates have been supvlemented by an additional
measure of injury severity designated as the average time charge per dis-
abling injury.

The definitions g/ of the several disability classifications 28 epplied
in this survey are as follows:

(1) TFatality.--A death resulting from a work injury is classified as a
work fatality regardless of the time intervening between injury and death.

(2) Permanent-Total Disability.-~An injury other than death which per-
manently and totally incapacitates an employee from following any gainful
occupation is clessified as permanent~total disability. The loss, or complete
loss of use, of any of the following in one accident is considered permanent-
total disability:

(a) Both eyes; (b) one eye and one hand, or arm, or leg, or foot;
(c) any two of the following not on the same limbd: Hand, arm, foot, or leg.

4/ See American Standard Method of Compiling Industrial Injury Rates,
approved by the American Standards Assoclation, October 11, 1945.
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(3) Permanent-Partial Disability.—-The complete loss in one accident
of any member or part of a member of the body, or any permanent impairment
of functions of the body or part thereof to any degree less than permanent-
total disability is classified as permanent-partial disability, regardless
of any preexisting disebility of the injured member or impaired body func-
tion., The following injuries are not classified as permanent-partial dis-
abilities, but are classified as temporary-tctal, temporary-partial dis-
abilities, or medical .treatment cases, devending uvon the degree of dis-
ability during the healing period: (a) hernia, if it can be repaired;

(v) loss of fingernails or toenails; (c) loss of teeth; (d) disfigurement;
(e) strains or sprains not causing vermanent limitation of motion; (£)
fractures healing completely without deformities or displacements.

(4) Temporary-Total Disability.--Any injury not resulting in death or
permanent~impairment ie classified as a temporary-total disability if the
injured person, because of his injury, is unable to perform a regularly
established job, open and available to him, during the entire time interval
corresponding to the hours of his regular shift on any one or more days
(including Sundays, days off, or plant shutdowns) subsequent to the date of
injury.

Injury-Frequency Rate.--The injury-frequency rate represents the
average number of disabling work injJuries occurring in each million
employee-hours worked., It is computed according to the following formmla:

Number of employee~hours worked

Average Time Charge per Injury.--The relative severity of a temporary
injury is measured by the number of calendar days during which the injured
person is unable to work at any regularly established job open and available
to him, excluding the day of injury and the day on which he returns to work.
The relative severity of death and permanent impairment cases is determined
by reference to a table of economic time charges included in the American
Standard Method of Compiling Industrial Injury Rates. These time charges,
based upon an average working-life expectancy of 20 years for the entire
working population, renresent the average percentage of working ability
lost as the result of specified impairments, expressed in unproductive days.
The average time charge per dieabling injury is computed by adding the days
lost for each temporary injury and the days charged according to the stend-
ard table for each death and permanent impairment and dividing the total
by the number of disabling injuries.

Injury~-Severity Rate.--The injury-severity rate weights each disabling
injury with its corresponding time loss or time charge and expresses the
aggregate in terms of the average number of days lost or charged per 1,000
employee~hours worked. It is computed according to the following formula:

Total days lost or charged x 1,000

Severity rate =
er o 0
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AccidentkAnalysis

The accident-cause analysis procedure used in this study differs in
some respmects from the procedures specified in the American Standard Method
of Compiling Industrial Accident Causes. The deviations from the Standard
include the introduction of an additional analysis factor, termed the
fagency of injury" and modification of the standard definitions of some of
the other factors. These changes permit more accurate cross classifications.

Agzency of Injury.--The standard classification provides for the selec~-
tion of but one "agency" in the analysis of each accident., By definition,
this agency may be either (a) the object or substance which was unsafe and
thereby contributed to the occurrence of. the accident, or (b) in the absence
of such an object or substance, the object or substance most closely related
to the injury. Under this definition, therefore, a tabulation of "agencies"
for a group of accidents includes objects or substances which may have been
inherently safe and unrelated to the occurrence of the accidents, as well
as those which led to the occurrence of the accidents because of their con-
dition, location, structure, or method of use. The development of the
classification "agency of injury" represents an attempt to separate and
classify separately these two agency concepts.

As used in this study, the "agency of injury" is the object, substance,
or bodily reaction which actually produced the injury, selected without re-
gard to its safety characteristics or its influence upon the chain of events
constituting the accident.

Accident Type.--As used in this study, the accident-tyve classifica-
tion essigned to each accident is purely descriptive of the occurrence
resulting in an injury, and is related snecifically to the agency of injury.
It indicates how the injured person came into contact with or was affected
by the previously selected agency of injury, as for example, by "striking
against" the named agency of injury. The definition represents a ~hange
from the standard procedure in two respects: TFirst, the accident-type
classification is specifically related to the previously selected agency
of injury; second, the sequence of selecting this factor is specified.

Hazardous Working Condition.--Under the standard definition, the hazard-
ous working condition indicated in the anaslysis is defined as the "unsafe
mechanical or physical condition of the selected agency which could have
been guarded or corrected." An example of such a hazard is the lack of a
guard for a press. This implies the prior selection of the "agency! dut
does not provide for recognition of any relationship between the hazardous
condition and accident-type classifications. Nor does the standard
provide for any definite relationship between the "agency" and the
"accident-type" classifications,
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To provide continuity and to establish direct relationships among the
various analysis factors to permit cross classification, the standard defini-
tion was modified for this study to read: "The hazardous working condition
is the hazardous condition which permitted or occasioned the occurrence of
the selected accident type." The hazardous-condition classification, there-
fore, was selected after the determinaztion of the accident-type classifica-
tion. It revnresents the vhysical or mechanical reason for the occurrence
of that particular accident without regard to the feeasibility of guarding
or correcting the condition.

Elimination of the condition "which could have been guarded or
corrected" 1s based upon the premise that statistical analysis should
indicate the existence of hazards, but should not attempt to specify the
feasibility of corrective measures.

Agency of Accident.--For the purpose of this study, the agency of
accident was defined as "the object, substence, or premises in or about
which the hazardous condition existed," as, for examnle, the press which
was unguarded. Its selection, therefore, is directly associated with the
hazardous condition leading to the occurrence of the accident and not with
the occurrence of the injury. In many instances the agency of injury and
the agency of accident are identicsl., The double agency classification,
however, avoids any possibility of ambiguity in the interpretation of the
"agency! tabulations.

Unsafe Act.--The unsafe act definition used in this survey is identical
with the standard definition, i. e., "that violation of a commonly accepted
safe procedure which resulted in the selected accident type."

WAREHOUSING OPERATIONS AND THEIR HAZARDS

Operations in the public warehousing industry are generally similar,
varying only in the length of time goods remain in storage and in the degree
to which the various operations. have been mechanized. The rate of turnover
(time elapsing between receiving and shipping) depends, mainly, on the kind
of goods or commodity stored--i. e., type of warehouse. The degree of
mechanization, however, depends not only on the tyve of goods handled but
the desire of management.

In general, goods to be stored are received at the warehouse by truck
or railroad car. From the loading dock, the goods are moved to the storage
area and piled. ¥or delivery, the operations are merely reversed.
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General merchandise warehouses store processed goods or merchandise for
manufacturers, brokers, distributors, and other shipners until the goods are
requested. In addition to their storage functions, general merchandise
warehouses frequently act as branch house distributors for manufacturers,
performing all activities that the manufacturer might do in the distribution
of his products. Merchandise or other commodities on which a tax must be
pald before it is released must be stored in bonded warehouses. Merchendise,
as a rule, does not remain in pudblic warehouses for long periods of time, as
warehousing costs may reduce profits. Frequently, merchandise is packed in
uniform-size packages. Ag a result, the goods may be palletized and fork-
1ift trucks may be used for transporting and piling.

A cold-storage warehouse is one in which perishables are stored at
artifically cooled temperatures of 45 degrees or less. Some commodities
are preserved by freezing; temperatures in those storage areas may be as
low as 10 or 12 degrees below zero, Other merishables cannot be frozen
without demage; these commodities must be stored in rooms which are kept
at temperatures above the freezing point. Generally, the hunidity must be
controlled carefully in cold-storage warehouses., In most cases, commodities
remain in these warehouses for several months, Uniform-size containers also
permit the use of forklift trucks in cold-storzge warehouses.

Farm-products warehouses are those in which sgricultural oroducts are
stored until they are needed by industrial organizations. Grain elevators
and cotton warehouses are two of the more common tyves., TFarm-products ware-
houses, in addition to storing agricultural products, frequently perform
certain processing functions such as the cleaning of grain and compressing
of cotton. As most warehouses in this group restrict their ovperations to
one commodity, mechanical equipment can generally be used. Storage wysually
extends for several months,

Housechold-goods warehouses store personal property rather than merchan-
dise. Many establishments also perform auxilisry services such as packing
and crating; repairing and cleaning of furniture, rugs, and draperies; moth
proofing; and trucking. (The latter service was excluded from this special
survey.) Property stored in these warehouses usually remains in storage for
long periods of time. Powered mechanical-hendling equipment is seldom practi-
cel because of the variety of goods stored. Handtrucks and dollies are
usually available, however.

Employment in public warehouses varies widely during the year. Gen-
erally, it is low during the first part of the calendar year and at a maxium
about October. This is especially true in farm-products and cold-~storage
warehouses, the peak corresponding to, or following slightly, the harvesting
season, Household-goods warehouses have two peak employment periods-~May
and October--the moving periods in many cities, At those times, persons
closing thelr permanent residences frequently move their personal effects
into storage whereas others, reestablishing permanent homes, remove their
goods from storage.
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The chance of severely strained muscles from lifting probably is the out-
standing hazard to warehousemen. Warehousing operations require a great deal
of manual handling even though forklift trucks, conveyors, and other mechanical-
handling equipment are used to some extent, Goods for storage must be lifted
from motortrucks or rallroad cars and placed on handtrucks or other equipment
on the loading dock. At the storage area they are usually lifted again and
piled although, in some instances, the piling is done mechanically with fork-
1ift trucks or other eguipment. When the goods are to be delivered, the opera-
tions are reversed., Dock plates must be 1lifted to bridge the gap between
the loading dock and the rallroad car or motortruck. Cakes of ice are handled
extensively in cold-storage warehouses. In addition, warehouse equipment
such as handtrucks and skids must be lifted occasionally. Frequently, the
warehouse piles are high and the lifting hazard is enhanced by the necessity
of overreaching.

Manual handling operations also result in other types of injuries.
Hands or fingers may be lacerated by rough or splintered containers or by
dock plates, skids, handles of handtrucks, and other warehouse equipment.
Nails projecting from barrels, crates, furniture, and other objects may re-
sult in punctured hands or fingers. In addition, hands and fingers as well
as feet and toes may be crushed under objects as they are being placed or by
goods which are dropped as they are being handled,

Unstable piles of goods are also important hazards to warehousemen.
Unsafely piled goods in storage may fall on passing workmen without warning,
particularly if heavily loaded trucks, used in nearby passageways, cause vi-
brations within the warehousing structure. Insecurely piled goods near pas-
sageways may fall also if the pile is bumped either by workmen or industrial
trucks. Improper loading on a handtruck can cause the load to fall while it
is being moved or while the truck is being loaded or unloaded. Loads, inade-
quately blocked or tied in railroad cars or motortrucks, may shift during
transit and fall on workmen as the vehicles are being unloaded. In addition,
loads thrown against railroad car doors during movement of trains may spill
out on workmen when they open the doors,

Vehicular hazards are common in warehousing. "Blind" corners and poor
layout of traffic lanes may result in collisions between wvehicles or between
vehicles and workmen. The practice of loading forklift trucks and similar
equipment so that the loads block part of the operator's line of vision fre-
quently accents this hazard. In handtruck operations, hands and fingers
are often pinched between the handles of the trucks and doorways, piles of
materials, or other objects.

The possibility of a slip, a stumble, or a fall is high in warehousing.
Loose boards, improperly placed cases, crates, or other materials frequently
present tripping hazards. Tripping may also result from rough floors in ware-
houses, railroad cars, and motortrucks. The necessity of working on top of
piled materials frequently presents serious possibilities of falls. Slipping
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hazards are important in refrigerated warehouses where floors are usually wet
or damp and, occasionally, icy. Loading docks even when covered may be slip-
pvery from rain, snow, or sleet. Dock plates also become slippery in inclement
weather; they may be slippery even in good weather when their surfaces have
been worn smooth.

Cold-storage warehouses have many unique hazards, Temperatures in
refrigerated warehouses may vary from the general atmospheric level of 70 to
90 degrees to the freezing room temperatures of 10 and 12 degrees below zero.
Some warehouses have found it advisable to schedule work in refrigerated rooms
during the early working hours, making it unnecessary for workmen to enter the
refrigerated rooms after becoming heated from other work, Other hazards
unique in cold-storage warehouses arise from defrosting operations. The slipp-
ing hazard has already been noted. In addition, since drainage is frequently
inadequate, warehousemen must remove ice and water in barrels or other con-
tainers., The handling and moving of these containers involves all the hazards
associated with manual handling and trucking operations.

Machine hazards are not common in warehouses, However, merchandise and
cold-storage warehouses occasionally use belt conveyors to transport goods to
storage. Household-goods warehouses may have woodworking machinery for re-
pairing furniture. In addition, most warehouses have some maintenance ma-
chinery. Unguarded machines in those operations are, therefore, potential
injury producers.

The ovening and closing of railroad car doors is a common source of
injury. Materials which spill when the door is opened have previously been
mentioned as a hazard. Also, the opening and closing of boxcar doors may
lead to pinched fingers or strained muscles, particularly because the doors
freguently stick., Handtools of many kinds are used in warehouses and their
misuse frequently results in injuries.

FACTORS IN THE INJURY RECORD

The injury record of any establishment or any group of establishments is
a composite of many factors, The kinds of materials processed or handled,
the types of processing performed, the extent to which operations are mecha-
nized and the kinds of equipment used; the State safety regulations and the
extent to which those regulations are enforced, the type of personnel em-
ployed, the size of the establishments, and the extent of the safety programs
carried on in the establishments all have a direct bearing upon the volume
of injuries experienced. In particular instances the influence. of these
factors may be offsetting, but in comparisons based upon large groups of
operations their effects frequently can be demonstrated, as in the follow-
ing groupings of the 1950 injury experience of warehousemen.

Comparison by Type of Warehouse

The four general types of warehousing establishments showed great
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variations in injury experience (table 1). Average frequency rates ranged
from a low of 21.0 for warehousemen of household goods to a high of 39.7 for
workers in refrigerated warehouses, In general, the warehouse groups in which
the volume of injuries was high tended to have relatively few serious inju-
ries; the reverse was true in those groups which had relatively low frequency
rates.

Although refrigerated warehouses as a group had the highest frequency
rate, their severily records were the best in the industry. Of the 606 inju~
ries reported by these warehouses, only 1 resulted in death and only 16 re-
sulted in permanent disability. As a result, injury severity averages were
only 39 days lost time per disabling injury and 1.6 days lost per thousand
hours worked. Refrigerated warehouses specializing in the storage of food
oroducts had the highest frequency rate recorded for any spacific type of
warehouse, 0.9, However, a high incidence of temporary-total disabilities,
coupled with a low fregquency of serious disabilities depressed their average
time loss per disabling injury to 37 days and their severity rate to 1.5.

Merchandise warehouses had a frequency rate of 33,C disabling injuries
per million hours worked. Serious disabilities, slightly more frequent than
in refrigerated warehouses but about equal to the average for all warehouses,
were overbalanced by the relatively high incidence of temporary-total disa-
bilities. Severity records, 6l days lost time per injury and 2,1 days lost
per thousand hours worked, were, therefore, somewhat better than the averages
for all warehouses,

Rates were also computed for four specific types of merchandise ware-
houses: canned goods, flour and grain-mill products, miscellanecus food
products, and general merchandise, Within these specialized groups, injuries
were most frequent in canned-goods warehouses, 39.5 per million hours. A
fatality and a permanent finger injury among the 58 reported disabilities
were primarily responsible for the group's relatively unfavorable severity
records: 119 days lost time per injury and L.7 days lost time per thousand
hours worked.

Injuries were even more severe in flour and grain-mill products ware-
houses. Of the 36 injuries reported by that group of warehouses, 1 was a
death and 3 were permanent disabilities. Coupled with a low incidence of
temporary disabilities, 23.1 per million hours worked, the serious disa-
bilities resulted in an average time loss per disabling injury of 322 days
and a severity rate of 8.4, the most adverse severity records for any ware-
housing group.

Farm-products warehouses had a frequency rate of 25,0 disabling injuries
per million hours worked, but these included relatively few serious disabili-
ties., Severity records for this group of plants were, therefore, better than
average., Ihjuries were, generally, more frequent and more severe in cotton
warehouses than in grain elevators. Respectively, their frequency rates were
26,7 and 22.1; severity averages, 73 and 54 days lost per injury; and
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severity rates, 1.9 and 1.2,

Serious disabilities were relatively frequent in household-goods ware-
houses., Consequently, the severity records for that group of warehouses were
unfavoratle--18l; days lost per disabling injury and 3.9 days lost per thousand
hours worked.

Regional and State Comparisons

Variations in injury rates among the different States and regions may re-
flect any one or any combination of several factors. State safety regula-
tions and the degree to which they are enforced, the age and maintenance of
plants and equipment, and employment factors such as the work experience of
available workers, all tend to influence the average level of injury rates
in any area.

Injury-rate comparisons may also be affected by the type of warehouse
predominating in the particular areas, For example, the highest national
average frequency rate was recorded by refrigerated warehouses., Any area in
which this type of warehouse operation constitutes a high proportion of all
warehousing operations, therefore, would be expected to have a comparatively
high overall average regardless of other factors which might influence the
rate. Because of these variable internal weighting factors, the validity of
injury-rate comparisons among the States and regions on the basis of industry-
wide averages may be questioned, The most realistic area comparisons, there-
fore, are those based upon specific types of warehouses rather than upon
industry totals (table 2). Injury-rate comparisons based on State averages
are limited because of the small number of warehouses that reported in each
State.

Refrigerated Warehouses.--Average injury rates were computed for refrig-
erated warehouses in 5 geographic areas and L States. Two of the regional
frequency rates were above LO--West North Central, 58,0, and Pacific, LL.5.
The other 3 (Middle Atlantic, East North Central, and South Atlantic) had
rates between 26 and 28. In general, injury severity was inversely related
to injury frequency. In the West North Central region, injuries -averaged
only 10 days' disability; in the Pacific region the average was 21 days. In
other regions, averages were 25, 132, and 35 days lost time per disability.

State frequency rates were computed for California, 3.3, Pennsylvania,
27.2, New York, 25.3, and Illinois, 2L.4. Disabilities averaged 26, 20, 30,
and Lj3 days, respectively,

Merchandise Warehouses.~-Injury rates were computed for merchandise
warehousemen in | geographic regions and 6 States, Regionally, the varia-
tions in injury-frequency rates were comparatively small, the rates ranging
from 29.1 in the East North Central region to 37.5 in the Middle Atlantic
region. Injury severity averages, however, had a considerable spread, rang-
ing from 9 days lost per disability in the West South Central region to 126
days in the South Atlantic. For other regions the average numbers of days
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lost per disability were: East North Central, 107; West North Central, 87;
viddle Atlantic, L8; Pacific, Ll; and New England, 13.

State frequency rates ranged from 27.1 in Permsylvania to 54,2 in New
Jersey. Illinois warehousemen averaged 27,8 disabling injuries per million
hours worked, New York, 36.5, California, 38.9, and Indiana, L43.L. Injuries
to Indiana warehousemen were, on an average, much more severe than those to
workmen in any other State group for which averages were computed, 21} days
lost per disability. Other State averages ranged from 16 days lost per in-
jury in Illinois and New Jersey to 86 days in New York.

Farm-Products Warehouses.--Average injury rates for farm-products ware-
housemen were computed for & regions but only 3 States. Two regions had rela-
tively high frequency rates--Mountain, 3%7.3, and West South Central, 29.1l. In
the other |, regions the frequency rates ranged between 17 and about 20: South
Atlantic, 17.0; East North Central, 18.3; West North Central, 19.3; and East
South Central, 20.. The average loss per disability was extremely high in
3 regions: South Atlantic, 198 days, Mountain, 1€ days, and East North
Central, 134 days.

State injury-frequency rates were: 1Illinois, 23,0; Mississippi, 30.3;
and Texas, 3L4.L4. Injury severity, measured by average time lost per dis-
ability, was 182 days, 33 days, and 2, days, respectively.

Household-Goods Warehouses.--Representative injury rates could be com-
puted for warehousemen of household goods in only l; regions and 2 States.
The regional frequency rates were: East North Central, 13.3; Middle Atlantic,
19,7; Pacific, 21.7; and South Atlantic, 34.2, State frequency rates were:
California, 19.9; and New York, 24.7.

The adverse severity record of workmen in this group of warehouses, 184
days lost per disability, was generally reflected in the regional rates:
East North Central, 492 days lost per disability; Middle Atlantic, 366 days;
South Atlantic, 185 days; and Pacific, 36 days. New York warehousemen aver-
aged 113 days lost time per injury and California workmen, LO days.

Metropolitan Area Comparisons

The limitations of injury-rate comparisons among regions and States ap-
ply equally to comparisons among metropolitan areas. Unfortunately, the num-
ber of reporting firms was not large enough to permit a comparison of injury
rates by type of warehouse within the various metropolitan areas, However,
because of the desire of safety personnel and plant managers for area detail,
overall rates were computed for warehousemen in 10 metropolitan areas:
Boston, Buffalo, Chicago, Kansas City, Los Angeles, Minneapolis-St. Paul,

?ew Orle§ns, New York-Northeastern New Jersey, Philadelphia, and San Antonio
table 3).
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Injury-frequency rates ranged from 23.8 (Chicago) to 66.2 (San Antonio).
Three areas had rates between 25 and 30 (Roston, 25.5; Los Angeles, 25.63 and
Buffalo, 29.3), 2 had rates between 30 and L0 (Philadelphia, 32.5; and New
York-Northeastern New Jersey, 3L.8), 1 had a rate of 0.}y (New Orleans), and
2 hz? rates of approximately 50 (Minneapolis-St. Paul, 50.5, and Kansas City,
50. .

In five of these areas (Boston, Buffalo, Los Angeles, Minneapolis-St.
Paul, and San Antonio) the cooperating warehouses revorted no fatalities or
permanent disabilities., As a result, the severity records for those areas
were very favorable, On the other hand, serious disabilities were rather
frequent in New York-Northeastern New Jersey (22 of 187 injuries), Kansas
City (2 of 56 injuries), and Chicago (5 of 92 injuries), Severity records in
those areas were, therefore, unfavorable.

Occupational Comparisons

For general comparisons, warehouse employees were divided intc three oc-
cupational groups: operators, who comprised 59 percent of the total reported
employment; materials-movement personnel, 10 parcent; and other occupations
(clerical and maintenance), 31 percent. Seventy-seven percent of the reported
injuries were experienced by operators; 1l percent by materials-movement per-
sonnel, and 12 percent by the other occupations.

Operating Occupations.--Occupations found almost exclusively in the re-
frigerated warehouses had the most unfavorable injury-frequency rates. The
three highest occupational injury-frequency rates were: 8%.,9 for coolermen;
76.1 for ice handlers; and 61,7 for freezermen (tables 1 and L). Handlers
and stackers, who had the fourth highest injury rate (51.6), were employed
in various types of warehouses, but they averaged 53 injuries per million
hours worked in refrigerated warehouses compared with about 28 in merchandise
or farm-products warehouses, Compress operators, employed exclusively in
cotton warehouses, ranked fifth (48.2) among the occupations with high injury
rates.

Three of the operting occupations had industrywide frequency rates
ranging between 30 and Lj0: General warehousemen, 38.2; packers and craters,
35,63 and order fillers, 3L.6. General warehousemen, the largest occupa-
tional group in the industry, are employed in all types of warehouses and
their injury experience, consequently, varied as widely. Their frequency
rates ranged from 22,9 in farm~products warehouses to 449.7 in merchandise
warshouses; averages were 41,7 in refrigerated warehouses and 36,9 in ware-
houses storing household goods.

The lowest injury-frequency rates for operating personnel were: 13.9
for food processors; 18.9 for refrigerating engineers; and 21,); for grain-
elevator men.
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Operating occupations with the highest injury-frequency rates generally
had the most favorable injury-severity records. Coolermen, for example, ex-
perienced no deaths and only 1 permanent impairment in 81 disabling injuries.
A1l of the 100 injuries reported for freezermen were temporary and handlers
and stackers had only 1 permanent impairment in 147 reported injuries. In
contrast, the low frequency rate for refrigerating engineers was counterbal-
anced by an unfavorable injury-severity record--l death and 3 permanent im-
pairments in the total of L1 injuries reported.

Materials-Movement Workers.-- Handtruckers had the highest injury-
frequency rate among materials-movement workers. Their average was L4;,0 dis-
abling injuries per million hours worked, but among 162 cases no death oc-
curred and only 3 permanent impairments,

Elevator operators (27.0) and forklift operators (26.2) had practically
identical injury-frequency rates but the former had the better injury-severity
records., Forklift operators had 4 permanent impairments among a total of 51
cases,

Miscellaneous Occupations.--Maintenance workers had an industrywide in-
jury-Trequency rate of 37.2. In merchandise warehouses their average rate
was 40.5; it was 30,7 in refrigerated warehouses, and 22.2 in farm-products
warehouses.

Frequency rates for clerical operations varied widely. Checkers, whose
duties bring them into close contact with operating hazards, had an industry-
wide rate of 23,L, compared with 2,0 for the strictly office personnel, The
highest rate for checkers was 2.2 in refrigerated warehouses; and the high-
est rate for other clerical workers was L.9 in farm-products warehouses.
Practically all of the injuries experienced by checkers and office personnel
were only temporarily disabling.

Janitors (11.)) and watchmen (9.8) had relatively low industrywide fre-
quency rates, but both of these occupations had a relatively high proportion
of serious injuries,

KINDS OF INJURIES EXPERIENCED

Fatalities and Permanent-Total Disabilities

Individual case records of 1,604 injuries were collected for detailed
analysis by Bureau representatives. Two of these injuries resulted in death
and one in permanent-total disability. Elevators accounted for the two
fatalities. In one case, the warehouseman was found at the foot of an ele-
vator shaft and, in the other, an elevator operator was decapitated when
his head was caught between the elevator cage and the hoistway. A crane was
responsible for the single permanent-total disability. In that accident a
link broke in the chain sling which permitted a steel angle to fall on a
warehouseman, permanently disabling both of his arms,
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Permanent-Partial Disabilities.

In the detailed greoup of injuries there were 57 permanent-partial disa-
bilities, Of these, 17 were amputations and 0 were bruises, cuts, strains,
and fractures which resulted in the loss of use of some body part or function.
Three of the amputations involved toes and the remainder affected fingers or
thumbs. An elevator, a crane, and a baling press accounted for the three
toe amputations, In the first case, a warehouse helper had his foot crushed
between an elevator and the hoistway. Four of his toes were fractured; two
of these were amputated later. In the crane accident, grease from the gear
housing dripped onto the brake of the boom. The boom slipped, fell, and the
crane block struck the workman's foot, amputating one toe. In the baling-
press accident, a head sewer lost three toes when his foot was caught under
the baling press.

Two or more fingers were lost by each of three workmen. A foreman lost
parts of two fingers in the valve of a pneumatic conveyor when he reached
into the spout of the conveyor to loosen flour which had become clogged.
Another foreman (maintenance) lost two fingers in a circular saw, The third
man, an oiler, lost four fingers in the gears of a wheat conveyor while he
was applyling grease.

Of the 11 amputations involving one finger or thumb, one resulted from
contact with a circular saw and another with a metal shear. One man had his
finger amputated in a meat grinder, one lost a finger in a roller of a belt
conveyor, and another lost a finger in a baling press,

Forklift trucks were involved in two single finger amputations. In one
case, a warehouse laborer tripped. When he fell, he touched the release
lever of a forklift; the fork dropped and amputated his finger. In the other
case, a forklift operator was using a board as a lever to aline the cab of
his 1ift. When the board slipped, his finger was caught between the hoist
and the cab.

Two warehousemen had fingers amputated by the storage goods which they
were handling. In one accident, the warehouseman crushed his finger between
a crate and the side of a box car into which he was loading the crate. In
the second accident, a laborer was lifting one end of a steel beam. He
slipped and the beam fell on his finger.

A Jacklift and the crosshead of an engine accounted for two thumb am-
putations. A handtrucker, operating a jacklift, lost his thumb when it
was caught betwsen the jacklift and the load. An engineer lost his thumb
when it was caught by the moving crosshead.

The L0 loss-of-use cases included 1 arm injury, 2 leg injuries, 15 arm
and finger injuries, 15 foot and toe injuries, 3 eye injuries, 3 back in-
juries, and 1 lung injury. Falling objects resulted in 4 thumb and finger
injuries and 9 foot and toe injuries, Most of these objects fell either
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from the hands of workmen or from equipment such as handtrucks. Falls ac-
counted for 7 permanent disabilities--2 leg, 1 arm, 1 foot, 1 eye, and 2 back
injuries. All but the eye injury occurred in falls from elevations.

Workmen, caught between vehicles and other objects, experienced five per-
manent loss-of-use injuries. One of these was a hand injury, another a finger
injury, and three were toe injuries. Moving parts of equipment produced six
permanent hand or finger injuries, The point of operation of a portable
sander, a roller of a belt conveyor, a baling press, two freight-car doors,
and the door of an ice elevator were involved in those accidents. Manual
handling operations were responsible for a back, a hand, and a finger injury.
The back injury was a strain due to lifting; the hand and finger injuries re-
sulted from the workers' hands being caught between objects being handled.

¥lying objects accounted for two of the permanent eye injuries. In one
case a nail glanced when struck by a hammer and, in the other, a splinter was
thrown by the blade during the operation of a circular saw. One warehouseman
injured a toe permanently when an iron pipe, used to "break down" rolls of
newsprint, slipped and struck his foot, Another workman injured one of his
thumbs-when-he bumped against a piece of lumber and another injured his foot
when he slipped and struck a skid. The lung injury resulted from the inhala-
tion of a chemical when a carboy broke.

Temporary-Total Disabilities

Reflecting the large volume of materials handling by warehousemen, four
types of injuries accounted for nearly all temporary-total disabilities.
Strains and sprains constituted 35 percent of the temporary injury volume;
bruises and contusions, 30 percent; cuts, lacerations, and punctures, 15 per-
cent; and fractures, 13 percent., Nearly 3 percent of all temporary-total
disabilities were hernias, Back, leg, foot, toe,hand, and finger injuries
predominated, It would appear, therefore, that more general use of mechanical
handling ecuipment and wider use of personal safety equipment would materi-
ally reduce the number of injuries to warehousemen.

Most of the strains and sprains were back injuries resulting from over-
exertion in lifting or moving heavy objects, However, sprained ankles were
also common. Bruises and contusions were chiefly foot, leg, and toe injuries.
Most of these injuries occurred when workmen dropped materials they were
handling. Brulsed fingers and hands were also common, occurring when workmen
set materials down.

Most cuts and lacerations were finger or hand injuries. Generally these
resuvlted from workmen rubbing against sharp-edged or rough materials such as
crates and boxes during materials-handling operations, Cuts to feet and legs
were less common, but nevertheless occurred in considerable numbers, Nearly
15 percent of all temporarily disabling cuts and lacerations were infected.

Fractures, among the most severe of the temporary disabilities, averaged
36 days lost time per case. Falling materials accounted for many fractured
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feet and toes, Fingers, ribs, and hands were also fractured frequently.
ACCIDENT ANALYSIS

Accident reports frequently do not indicate the specific reason for the
occurrence of the particular events culminating in an injury. In most cases,
the only available information comes from the injured person or from witnesses
present at the time of the accident. Generally, those persons lack both the
skill and the opportunity to investigate the event fully to determine the ac-
tual cause of the accident., In the analysis of a large number of reports,
therefore, it is common to find a large proportion deficient in one or more
factors important to the safety engineer, Despite these limitations, however,
the analyst can draw much useful information from even the most sketchy ac-
cldent descriptions.

The description of an accident invariably tends to follow the normal
line of thinking on the part of an interested person who hears that a friend
or acquaintance has been injured. The first thought is of the injury itself.
‘Was it a burn, a cut, a bruise, a straln, or something else? Then, what pro-
duced the injury and how did it happen? These are all descriptive facts
which are usually apparent to the witnesses, They are stressed, therefore,
in describing the events, The more analytical question, "Why did the acci-
dent happen?” normally arises only after the desire for descriptive informa-
tion has been satisfied. Frequently it goes unanswered, either because of
preoccupation with the descriptive factors, or because the answer may not be
readily apparent.

The direct approach in accident analysis, therefore, is to draw from
the records the various elements of information in the order in which they
are usually recorded. Alone, these elements may have limited value, but
when related to each other they can be of considerable value in indicating
the accident-prevention activities needed. The first step toward an under-
standing of the accident problem is, therefore, the determination of the ob-
Jects or substances most commonly producing injuries.

Agencies of Injury

Containers, the most frequently listed agency of injury, accounted for
nearly one-third (30.3) of all injuries to warehousemen. These injuries,
however, did not tend to be severe., None of the L8l injuries in this group
resulted in death and only 8 resulted in permanent disability. Consequently,
the average time lost per injury was only 30 days, about half the average
for all injuries. Boxes and cases were most frequently involved but bags,
sacks, bales,barrels, kegs, tubs, cans, drums, and other containers were re-
sponsible for nearly 55 percent of the injuries in this group (table 7).

Nearly half the injuries ascribed to containers were strains experienced
in lifting. Injuries to the trunk, back, abdomen, shoulder, etc., were,
therefore, most common., One-fourth of the container injuries were bruises
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and contusions and one-ninth were fractures. Fingers, hands, toes, feet, and
legs were most frequently affected. In many of these accidents the contain-
ers fell from piles, from equipment, or dropped from workmen's hands. In
other instances, warehousemen crushed their hands or fingers under or between
the containers which they were handling.

Containers were particularly prominent injury producers in farm-products
warehouses where approximately 35 percent of all injuries involved contact
with containers (table 8). Heavy bales of cotton were frequent sources of
injury in cotton warehouses, Proportionately, containers were least important
as injury producers in household-goods warchouses, but, even there, they
produced approximately one-fourth of all warehouse injuries.

Vehicles, second in importance as an agency of injury, produced nearly
one-seventh of all warehousing injuries., Although generally more severe than
container injuries, vehicle injuries were still below average in severity.
Handtrucks and similar equipment accounted for 65 percent of all vehicle in-
Juries. Powered industrial trucks including forklift trucks and motortrucks
were responsible for 25 percent and railroad cars for 10 percent.

More than half of the injured employees in this group were operating or
using vehicles at the time of their injury. In many cases, the workmen were
squeezed or crushed between vehicles and other objects. In other instances,
they were struck by handtrucks being moved by co-workers. WNearly half of
the injuries inflicted by vehicles were relatively minor bruises and contu-
sions., About 20 percent, however, were fractures. Feet, legs, toes, and
fingers were most frequently injured.

Reflecting their greater use of vehicles, merchandise warehouses report-
ed the greatest proportion of vehicle injuries, approximately 17 percent.
Handtrucks alone accounted for 1l percent of all injuries in that group of
warehouses,

Working surfaces, ranking third in the agency of injury list, were re-
sponsible for approximately one-ninth of a2ll injuries. This group of 180
injuries included one fatality and 7 permanent disabilities, As a result,
the average severity of the group was high--1lj7 days lost time per injury.
Falls produced nearly all of these injuries, In many instances the injured
workers fell from vehicles, platforms, scaffolds, piled materials, or other
elevations., Injuries to feet, legs, and back were most common; bruises,
strains, and fractures predominated.

One of every 16 injuries to warehousemen involved contact with metal
objects-~either items in storage such as bars, angles, plates, coils, etc.,
or metal parts of warehouse equipment. Manual handling operations were re-
sponsible for most of these injuries. Frequently workmen dropped the objects
on their toes or feet., In other cases they lacerated their hands or fingers
in rubbing against rough or sharp edges, or strained themselves while 1lifting,
Other warehousemen were injured when they bumped against the metal objects,
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About 5 percent of the disabling injuries resulted directly from strain-
ing movements rather than from contact with physical objects or substances.
In oractically all of these cases the worker slivped or stumbled and strained
himself as he attemoted to maintain his balance. Five in every eight of these
injuries affected feet or legs; most of the remainder were back injuries.

Handtools ranked next as an agencv of injury. These injuries resulted
rrimarily from workmen striking themselves with hammers, saws, knives, and
tools as they were using them. Injuries to the fingers, hands, legs, and
feet were most common., About half of the injuries were cuts and about one-
fifth were bruises,

Ice, lumber, machines, and furniture each accounted for approximately
one of every 4O injuries. Falling blocks of ice produced most of the inju-
ries ascribed to that agency. In many cases the ice fell from equipment or
was dropped by workmen, but half of the injuries in this group resulted when
blocks of ice toppled over. Bruised or fractured legs, feet, and toes were,
therefore, common. Strains, the second most frequent injury, generally re-
sulted from overexertion in lifting.

The handling of lumber was responsible for most of the injuries in that
grovp. In many instances workmen dropped the lumber on their feet or toes.
In other cases they lacerated their hands rubbing against splinters or rough
edges, or strained themselves lifting heavy boards.

Eight of the L2 injuries produced by machines resulted in permanent dis-
ability; 7 of these were amputations. Consequently, the average time lost
per disability was high, 96 days. Many of these machines were peculiar to
the type of warehouse in which they were being used--ice-cubing, crushing,
and scoring machines in cold-storage warehouses; compresses in cotton ware-
houses; and shears in steel warehouses., Circular saws, used chiefly for
maintenance work and crating, are mere widely distributed. In most of these
accidents the injured employee was caught in moving parts of the equipment
or came in contact with points of operation. Machines were alsc involved in
another type of accident-~that resulting from the movement of machines such
as farm equipment, textile machinery, etc., into and out of storage. These
injuries were mainly strains which were the result of 1lifting.

Most of the furniture injuries occurred in manual handling overations;
more than half were strains resulting from lifting furniture, However, fur-
niture which fell from equipment such as handtrucks or from the hands of
workmen accounted for many bruises, contusions, and fractures. Reflecting
the warehouse operation, furniture was particularly important as an injury
producer in household-goods warehouses, where it accounted for 19 percent of
all injuries.

Other agencies included pallets, skids, foodstuffs, chemicals, elevators,
rolls of paper, conveyors, and doors. Although relatively infrequent, in-
juries involving elevators and conveyors were, on an average, very severe.
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Of the 22 injuries produced by contact with elevators, one was a fatality and
another a permanent disability. As a result, elevator injuries averaged 306
days lost time per disability. Similarly, L of the 18 conveyor injuries were
permanent disabilities. Conveyor injuries were, therefore, the most severe,
resulting in 335 days lost per disability.

Accident Types

More than four-fifths of all injuries resulted from four general types
of accidents: workmen’were struck by moving objects; they strained themselves
while handling materials or equipment; they were caught in, on, or between
moving objects; and they fell. The latter two groups accounted for the most
severe injuries.

Nearly a third (30.7 percent) of all injuries resulted from warehouse-
men being struck by moving objects (tables 7-9). Most of these originated
in manual handling operations and in the use of eqguipment, especially vehi-
cles and handtools, In nearly 70 percent of these cases it was a falling
object which inflicted the injury. About a third of these objects fell from
the hands of workmen, approximately a fourth fell from eguipment such as
handtrucks, and about a fifth fell from piles of materials. Containers,
metal stock or parts, lumber, foodstuffs, and dock plates were the objects
most frequently dropped by workmen. Cbjects falling from equipment were
mostly containers or metal parts; those falling from piles were generally
containers., About 10 percent of the falling objects toppled from upright
positions and struck workmen; blocks of ice were most frequently involved
in these accidents,

In approximately a sixth of the accidents involving moving objects the
objects were hand-propelled. Most commonly these were handtrucks or hand-
tools, Flying objects, mostly small particles, were involved in approxi-
mately 1 of every 1l accidents atbributed to moving objects.

Accidents in which workmen were struck by moving objects were frequent
in all types of warehouses, Relatively, the number of injuries attributed
to that type of accident ranged from 28.5 percent of all injuries in colde-
storage warehouses to 32.2 percent in farm-products warehouses. Accidents
involving falling objects were particularly important in merchandise ware-
houses, accounting for 22.9 percent of all injuries in that group.

Overexertion, the second most common type of accident, accounted for
nearly a fourth (23 percent) of all injuries, Three~fourths of these oc-
curred in 1lifting operations, Containers, metal parts, furniture, lumber,
and foodstuffs were most frequently involved. Other over-exertion accidents
included those resulting from pulling, pushing, carrying, or rolling objects.
Containers, such as bales and heavy barrels, produced most of those injuries.
Overexertion accidents were relatively most common in cold-storage warehouses
where nearly a fourth (24.6) of all injuries were ascribed to that type of
accident,
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Avproximately one-sixth of the disabling injuries resulted from ware-
housemen being caught in, on, or between moving objects. Nearly 10 percent
of these injuries resulted in death or permanent disability. The average se-
verity of injuries in this group, 103 days lost per disability, was, therefore,
exceeded only by those produced by falls. About two-fifths of these accidents
involved vehicles (table 9). TIn most of these cases the warehouseman was
squeezed between the vehicle and some other object, but there were many in-
stances in which hands or feet were crushed by moving parts of vehicles, ma-
chines, elevators, or conveyors. Another large group of "caught in, on, or
between" accidents occurred in the manual handling of materials, particularly
containers, Most of these accidents produced hand injuries resulting from
workmen setting the handled objects on their hands or fingers.

Falls, constituting about 12 percent of the total volume of accidents,
produced a relatively high proportion of serious injuries. This group of ac-
cidents included 112 falls from elevations, 1 resulting in death and 6 in per-
manent impairments, and 83 falls on the same level, 1 of which resulted in
permanent impairment. Injuries resulting from falls from elevations had an
average time loss of 211 days per case compared with 38 days for injuries
produced by falls on the same level, The elevations from which warehousemen
most frequently fell were vehicles, platforms, scaffolds, and piled materials.
Falls on the same level generally originated in a slip or by tripping over an
obstruction.

One of every 10 injuries resulted from a workman striking against or
bumping into some object. Most of these injuries originated in the handling
of materials or in the operation or use of machines, tools, and vehicles,
Fouipment, chiefly machines and vehicles, projecting nails or slivers on
cases and boxes, and sharp or rough edges of metal parts and containers were
the objects most frequently contacted.

Other disabling injuries to warehousemen included strains occasioned by
slips or stumbles (nearly 5 percent). In these cases, the workman was in-
jured as he twisted or strained his body attempting to maintain his balance;
no contact with any particular object was involved. The inhalation or ab-
sorption of chemicals accounted for less than 2 percent of all disabling
injuries.

ACCIDENT CAUSES

Modern accident analysis is based upon two premises: First, there is
an identifiable cause for every accident and, second, when that cause is
known, it is usually possible to eliminate or counteract it as a possible
source of future accidents of the same kind. In many instances, a variety
of circumstances contributes to the occurrence of an accident and the course
that accident prevention should take may seem confused because of the multi-
plicity of the possible avenues of action. The particular course adopted,
however, appears to be of little consequence so long as the aim, the preven-
tion of accidents, is attained.
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It is commonly accepted that every accident may be traced to the exist-
ence of some hazardous working condition, to the commission of an unsafe act
by some individual, or to a combination of these two accident-producing fac-
tors. The sole purpose of accident analysis, as applied to large groups of
cases is, therefore, to determine the specific factors within each of these
two categories of accident causes most frequently involved in the occurrence
of accidents. With this knowledge, it is possible to plan a safety program
centered on the elimination of these specific accident factors with assurance
that success in this objective should lead quickly to a substantial reduction
in the volume of injuries.

It must be recognized, however, that accident analysis has definite 1limi-
tations. At btest it can furnish clues only as to the directions in which
accident-prevention activities should be pointed. What these activities
should be and how they are to be carried out must te determined by the indi-
vidual in control of each safety program after his general objectives have
been indicated through accident analysis, It must also be recognized that
accident analysis cannot go beyond the reported facts. In other words, the
accuracy of any analysis is wholly dependent upon the accuracy and complete-
ness of the original accident reports. In this resvect, it has been con-
sistently apparent in the Bureau's surveys that the inadequacies of reporting
seriously limit the possibilities of effective analysis. The limitations are
not great in broad studies of this type which bring a sufficient volume of
adequate reports into consideration to support an analysis., The shortcomings
are specifically at the company or establishment level where the most effec-
tive analysis can be performed only when all the necessary facts are available.

In interpreting the findings in this study relating to hazardous condi-
tions and unsafe acts, it is essential to recognize that these two factors
are not necessarily mutually exclusive. The analytical procedures utilized
in the study were not directed toward the determination of a single major
cause of each accident since such determination would involve an exercise of
judgment seldom possible from the available facts. On the contrary, an ef-
fort was made to determine independently for each accident whether there was
a hazardous condition which contributed directly to its occurrence, and wheth-
er the event could be directly associated with an unsafe act.

Many of the reports were inadequate, however, and it is impossible,
therefore, to draw any conclusions as to whether hazardous working conditions
or unsafe acts were the leading cause of accidents. For the accident pre-
ventionist, however, this is a minor limitation. Since his approaches to the
elimination of accident causes in the two categories necessarily must be dif-
ferent, the pattern of the specific factors within each general category is
of more importance than the interrelationship between the major groups of
accident causes.

The correction of hazardous working conditions usually is entirely with-
in the powers of management and can be accomplished by direct action. The
avoidance of unsafe acts, on the other hand, requires cooperation and under-
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standing by both management and workers., To achieve thils, it is necessary
for management to take the lead by providing safety~-minded supervision and by
making sure that all workers are acquainted with the hazards of their opera-
tions and are familiar with the means of overcoming them.

Hazardous Working Conditions

Two general groups of hazardous working conditions caused more than 60
percent of all accidents to warehousemen: hazardous working procedures,
3L.l; percent; and defects of agencies, 26.0 percent. Two other groups, im-
properly guarded agencies and hazardous arrangement or placement of materials,
accounted for an additional 33%.2 percent (tables 10 and 11).

Hazardous Working Procedures.--Broadly speaking, most of the accidents
attributed to hazardous working procedures reflect supervisory inadequacies
in the proper planning of manual materials-handling operations. The failure
to provide adeguate assistance or mechanical equipment for lifting and mov-
ing heavy or bulky materials was a prominent source of accidents. Environ-
mental working circumstances which necessitated great physical exertion in
close quarters, sometimes in cramped positions, inevitably produced many in-
juries. Similarly, many of the injuries were the readily predictable re-
sults of unsafe procedures such as manually piling and unpiling materials at
levels above shoulder height,

Hazardous procedures associated with manual materials handling were par-
ticularly prominent in the household-goods warehouses where the use of me-
chanical equipment is very limited., Cotton-storage warehouses also had a
relatively high ratio of such accidents.

The most common injuries resulting from these accidents were back strains
and crushed fingers and toes. The back strains frequently were the results
of simple overlifting, but close quarters and high 1lifting were important
factors in many instances, The placement of materials in close quarters was
an important element in the occurrence of many finger and toe injuries. The
difficulty of holding or controlling hand-held materials of excessive weight
or of awkward size or shape, however, was primarily responsible for the
finger and toe injuries.

Defects of Agencies.--About 1 in every L of the warehousing accidents
resulted from a physical defect in the oremises, in the equipment used, or
in the materials handled.

Defects in the working environment, commonly reflected either inade-
quate maintenance and repair or inadequate attention to housekeeping.,
Rough and splintered floors presented tripping hazards and made it difficult
to control the movements of industrial trucks, Wet and icy floors in re-
frigerated areas and on loading docks and other outdoor areas in inclement
weather contributed to many falls, Similarly, falls resulting from slippery
surfaces on trucks and on the metal dock plates used to bridge the space
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between trucks and loading docks were common.

Accidents ascribed to defective industrial trucks most commonly resulted
from defects acquired in use and permitted to exist because of inadequate
maintenance., There were, however, a consideratle number of accidents which
could be attributed to inherent defects in the design of the vehicles. The
absence of proper protection for the operator against contact with the load
or with fixed objects in the area of operations permitted the occurrence of
numerous crushing injuries. Defective controls, and controls so placed that
they could be touched unintentionally caused some trucks to move unexpect-
edly and brought injuries to the operators or to others in the vicinity.
Defective brakes led to some collisions and the necessity of hand cranking
the motors on some trucks led to a few injuries when the motors "kicked
back."

Defects in the materials handled were a common source of accidents in
all types of warehouses, Most frequently these defects consisted of unre-
paired damage to the containers and bindings of the materials. Splintered,
rough, and sharp-edged containers and projecting nails and wire were re-
sponsible for many hand and finger injuries.

Inadequately Guarded Agencies.--In warehousing, as in other industries,
the accidents arising from inadequate guarding tend to produce injuries of
greater than average severity. Eighteen percent of the warehousing accidents
were directly attributahle to inadequate guarding. These accidents, however,
produced 1 of the 2 reported fatalities and 35 percent of the reported per-
manent impairments. Thelir importance in the accident record of the indus-
try, therefore, is greater than is indicated by their number.

More than a third of the accidents in this group resulted from a fail-
ure to provide guardrails and toeboards on elevated surfaces, or orotective
gates on elevators. The absence of guardrails resulted in many falls and
the lack of toeboards vermitted materials to slide from elevations and fall
onto workers. The absence of an elevator shaft gate caused one worker to
fall to his death in the shaft, and the absence of elevator car gates led
to several accidents in which workers! feet were crushed between the car
and shaft wall.

Since the use of machines, other than conveyors and industrial trucks,
is quite limited in the warehousing industry the volume of accidents charge-
hble to inadequate machine guarding was relatively small. More than a fourth
of those which did occur, however, produced permanent disabilities, The ma-
chines most commonly involved were baling presses, circular saws, grinders,
and ice~cutting (scoring, crushing, and cubing) machines.

Two varieties of accidents involving inadequate provisions for anchor-
ing or locking movable surfaces were common in loading and unloading opera-
tions. The lack of facilities for anchoring dock plates frequently resulted
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in the plates shifting and dropping workers and their loads into the space
between the dock and the vehicle, Somewhat similarly, the lack of an ade-
quate supporting device for the tailgates of trucks frequentlv allowed the
gates to drop on workmen or to drop with them when they were entering or
leaving the trucks.

In handtrucking operations there were many accidents in which the truck-
er's hand was pinched or crushed between the truck handle and some fixed ob-
ject. Almost invariably these accidents would have been prevented had the
trucks been equipped with handle guards.

Accidents resulting from the lack of guards on power transmission
equipment, belts, pulleys, etc., were not particularly common, but the se-
verity of the injuries produced by such accidents tended to be high. Five
of the 13 reported cases resulted in permanent disabilities,

Hazardous Arrangement or Placement.--Improperly piled or improperly
placed materials constitute a prominent hazard in warehousing, particularly
in merchandise and household-goods warehouses. Most of the reported acci-
dents which were attributed to these hazards were cases in which materials
fell on workers. In a number of instances the materials fell from completed
piles and struck workers who were working nearby or simply passing by the
piles. In other instances they fell from warehouse trucks while being moved
or slid off the loading docks while being moved into or out of storage.

The hagzards of working around improperly piled materials were frequent-
ly intensified by a failure to maintain adequate clear space for the opera-
tions being performed. Inadecuate aisle space and inadequate arrangements
for the free flow of traffic in the warehouses were basically responsible
for many collisions in which warehouse trucks struck workers or knocked over
piled materials,

Miscellaneous.~-Two other hazardous working conditions--poor house-
keeping and lack of personal safety equipment--accounted for one of every
20 injuries to warehousemen. Most of the latter group were associated with
using handtools or machines,

Unsafe Acts

For the purvoses of this analysis, an unsafe act was defined as that
"violation of a commonly accepted safe procedure which occasioned or per-
mitted the occurrence of the injury - producing accident."™ Literally, this
definition means that no personal action shall be designated unsafe unless
there is a reasonable, less hazardous, alternative procedure. For example,
the operation of a machine for which no guard was provided was classified’
as a hazardous working condition and not as an unsafe act because the worker
had no choice other than to use the unguarded machine., On the other hand,
the operation of a machine from which the guard had been removed was classi-
fied as an unsafe act because the alternative safe procedure would have been
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The definition does not imply, however, that the worker who committed
the unsafe act was aware of the alternative safe procedure nor that his act
was the result of a considered choice between the alternatives, From the
analysis of the individual accidents it is apparent that, in many cases, the
worker knew the safe procedure but consciously decided not to follow it. 1In
other cases, the individual acted unsafely simply because he did not know
the safe method. There are, therefore, two steps in any safety program
which are essential to the reduction of unsafe acts, namely education and
enforcement.. All workmen should be carefully instructed in the safe methods
of performing their duties and they should be taught to recognize hazards
involved in deviations from the safe procedures. Management then should
provide adequate supervision to assure that the safe procedures are followed.

Two general types of unsafe acts predominated. Unsafe handling of ma-
terialsor equipment contributed to the occurrence of ;0.5 percent of the ac-
cidents and assuming unsafe positions or nostures contributed to 36.7 percent
(tables 11-13). Of somewhat lesser importance, unsafe loading or placing of
materials was responsible for 10,1 percent of the accidents; the failure to
secure materials or to warn others of their possible movement was responsible
for L.B percent; and operating or working at excessive speed was responsible
for another 4.6 percent.

Unsafe Handling.--A basic rule in manual materials handling is that the
worker must exercise some judgment in taking hold of the objects which he is
moving. He should avoid the necessity of sliding his hands along sharp or
splintery edges of materials; he should be sure that his hold is such that
he will be able to release the material without crushing his hands; he should
be sure that the weight is reasonably balanced before making his lift to
avoid twisting or straining his body; and he should be sure that his grip is
firm so that the material will not slip from his grasp. Equally important,
he should recognize his own physical limitations and should make full use of
all available mechanical ecuipment to avoid possible overexertion.

Violations of these commonsense operating practices contributed to a
substantial volume of injuries. The most common fault was that of grasping
objects at the wrong places--either placing the hands in a position to be
pinched or crushed when the objects were moved or set down, or grasping them
in a manner which did not give good balance and as a result threw excessive
strain on the muscles. Accidents attributal to these unsafe practices were
common in all types of warehouses, but were particularly prominent in farm-
products warehouses and in household-goods warehouses. In many of these
cases the associated hazardous condition was inadequate worksvace.

The failure to maintain a good grip on objects being lifted was also a
prominent source of injury. These were primarily cases in which objects
slipped from the workers' hands and fell on their feet or produced severe
strains when the workers attempted to regain control of the slipping objects.
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In many instances overlifting, improper placement of the hands for good sup-
port, and attempting to lift slippery or sharo-edged articles were contribut-
ing factors.

The practice of pulling handtrucks rather than pushing them was a some-
what less common, but nevertheless important, source of injuries. The result-
ing accidents were primarily cases in which the operators were caught between
the trucks and fixed objects or instances in which the trucks got out of con-
trol and overran the operators.

Assuming Unsafe Positions or Postures.--The outstanding fault among this
group of unsafe practiices was the simole failure to watch one's footing. Most
of the resulting accidents were slips or falls arising from tripping over ob-
structions, stepping too near the edge of elevations, or stepping upon loose
materials, Poor housekeeping and improperly placed materials were contribut-
ing factors in many of these accidents.

A similar failure to observe their surroundings led to a number of acci-
dents in which workers bumped into fixed objects or equipment which should
have been obvious to them, Handtruckers, particularly, frequently misjudged
distances and crushed their fingers between the truck handles and walls, col-
umns, or piled materials.

Unnecessary exposure to moving equipment or to falling materials was
also a prominent unsafe act. Among others, this category included such in-
vitations to injury as walking in front of moving industrial trucks, working
too close to traffic lanes, entering the area under suspended loads, and ap-
proaching piled materials while stacking operations were in progress.

Strains and sprains from improper 1lifting practices, particularly bend-
ing at the hips and keeping the knees straight when raising objects from the
floor, were common in all types of warehouses. Careful training in the prin-
ciples of raising a load with the leg muscles rather than those of the back
appears to be necessary throughout the industry.

Unsafe Loading or Placing.--Most of the unsafe acts in this category
consisted of placing materials insecurely on elevations from which they fell
and struck nearby workers. The most common fault was that of overloading or
precariously balancing materials on handtrucks. These materials frequently
fell off when the trucks bumped into obstructions or turned sharp corners,
The handtruck operators were frequently the victims of their own improper
procedures, but it was not unusual to find that the injured person was in no
way connected with the loading or opsration of the vehicles, Similarly, in-
secure piling and improper placement of materials near the edge of elevations
resulted in injuries to others as frequently as to the workers who were re-
sponsible for creating the hazards.

Accidents resulting from unsafe loading or placing of materials cone
stituted a higher percentage of the volume of accidents in the household-goods
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warcehouses than in any other variety of warehouses, The wide variation in
the shapes, sizes, and weights of the materials handled in the household-
goods warehouses probably accounts in large measure for this circumstance.
There was, however, a considerable volume of accidents attributable to these
unsafe acts in both the merchandise and refrigerated warehouses. The farm-
oroduct warehouses, on the other hand, had relatively few such accidents.

Miscellaneous Unsafe Acts.--The miscellaneous group of unsafe acts in-
cluded a wide variety of unsafe practices, none of which individually ac-
counted for a large volume of accidents. In the aggregate, however, these
seemingly unimportant lapses in working procedures were contributing factors
in the occurrence of over 12 percent of the reported accidents.,

Among the more prominent faults in the group was the failure to secure
materials or equipment against unexpected movement. Generally this consist-
ed of leaving loaded handtrucks on inclines without adequately blocking them
so that they would not run away if bumped or jarred. A related fault was
that of failing to warn others in the area when moving materials or hand-
trucks in close quarters., Equally hazardous was the practice of throwing
materials and of kicking or shoving handtrucks out of the way and letting
them run free in the work space. Characteristically, these unsafe actions
generally resulted in injuries to versons other than the ones who acted im-
properly. Most of the injuries were bruises or contusions from being struck
by the moving materials, The practice of throwing material from man to man,
however, tended to produce severe strains and sprains when the catcher found
it difficult to hold on to the materials tossed to him.

Operating industrial trucks, both powered and hand types, at excessive
speeds was responsible for a considerable number of injury-oroducing colli-
sions, Speed was also a factor in some cases where materials were thrown
from the trucks on turns or when the trucks passed over rough surfaces.

The general use of personal protective equipment, such as gloves, safe-
ty hats, and steel-toed shoes, undoubtedly would have minimized or prevented
many of the injuries. Increased use of these items obviously should be en-
couraged. There were, however, relatively few accidents reported which could
be ascribed specifically to the failure to use such protective devices. The
most common circumstance in which the failure to use protective equipment was
a direct factor in the accidents arose in the manual handling of materials
which had sharp or rough edges. In such operations the use of gloves or
other hand protectors is an essential part of the operation and a failure to
use them is distinctly an unsafe act.

In some instances the accidents could be attributed to the workers! fail-
ure to wear adequate clothing for the work they were performing. Wearing
worn-~out shoes with thin or broken soles led to a number of foot injuries
when workers stepped on sharp objects. Trousers that were too long or were
ragged and torn tripped some workers or threw them off balance when they
caught on obstructions. In refrigerated warehouses a common fault was that
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of entering the deep cold areas without donning the heavy clothing required
for work in those temperatures,

ACCIDENT-PREVENTION SUGGESTIONS

To illustrate the more common types of hazards encountered in warehous-
ing operations, a number of typical accidents were selected for specific com-
ment. All available details relating to the occurrence of these accidents
were assembled and submitted to two experienced safety engineers who were re-
quested to prepare recommendations as to how each accident might have been pre-
vented. 5/ The following accident-prevention suggestions reflect the combined
judgment of these consultants.

In presenting these accident-prevention suggestions, there is no intent
to imply that they constitute a comprehensive set of safety rules for the
warehousing industry, nor that the suggested methods constitute the only ways
in which these accidents could have been avoided. Many safety engineers un-
doubtedly would attack the problems involved in these accidents in different
ways and would achieve equally good results. The objective is simply to in-
dicate that there is a comparatively simple way to eliminate opractically
every type of hazard encountered in employment. The particular method
adopted is of minor importance so long as it accomplishes its purpose,

Brief descriptions of the selected accidents, accompanied by the sug-
gestions for prevention of such events, follow.

5/ Sheldon W. Homan, Safety Engineer of the Division of Safety Stand-
ards, Bureau of Labor Standards, U. S. Department of Labor, and Odell D.
Maxwell, Supervising Safety Engineer, Bureau of Supplies and Accounts, De-
partment of the Navy, cooperated in the preparation of this section of the
report.
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CASE DESCRIPTIONS AND RECOMMENDATIONS

1. A repairman was using a circular saw. As he fed a piece of lumber
to the saw, his finger struck the blade and was amputated. The saw was not
guarded.

All points of operation of woodworking machinery should be
guarded in conformance with the American Standard Safety Code
for Woodworking Machinery. An adeguate cover guard riding on
the stock would have prevented his finger from contacting the
blade.

2. A maintenance foreman, using a bench saw, lacerated his finger on
the blade. Investigation disclosed that (a) a guard was provided for the
saw but that it did not completely cover the blade, and (b) the foreman was
wearing gloves which were caught and entangled by the blade.

(a) Circular saws should be equipped with a guard which
will enclose the blade completely. (See American Standard
Safety Code for Woodworking Machinery.) (b) Gloves should not
be worn by employees working with or around moving machinery.

3. A maintenance man was adjusting a conveyor belt. He placed his hand
on the belt, His hand was drawn under a roller.

All employees should be carefully trained in the safe
performance of their duties. Maintenance men should never
be permitted to make repairs or adjustments on machinery
while it is in operation. Instead, the power should be dis-
connected and a sign or lock should be placed on the switch
to prevent other workmen from closing the switch while repairs
or adjustments are being made.

L. An oiler was greasing a fitting on a powered conveyor. When a
second workman gave the signal indicating that he was closing the switch,
the oiler reached to remove a grease gun from the conveyor. His gloved
finger was caught by a roller and was amputated.

Safety procedures should be developed for all operations
and supervisors should be required to enforce those safe prac-
tices strictly. Before oiling or repairing powered equipment,
workmen should disconnect the power, lock the power switch, and
place a "Do not start® tag on it. Ilo one should be permitted to
remove the tag or start the equipment except the workman who
locked the equipment and placed the tag.
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5. A foreman was operating an ice crusher. As he was feeding it, a
small piece of ice flew from the machine and struck his eye.

(a) A chute or conveyor which would automatically feed
the ice to the crusher should be installed.

(b) where there is a possibility of flving materials, face
shields or goggles should be provided and worn.

6. An employee was using a grinder to sharpen an ice bar. A small
piece of metal struck the workman's eye. Investigation disclosed that no
goggles had been provided.

(a) A permanent shield of flexiglass or other nonshattering
transparent material should be installed on all grinding wheels.

(b) Goggles should be provided and worn during grinding

ogerations.

7. An employee was removing a roll of lead from a rack, He misjudged
the weight of the roll and, when he pulled it clear of the rack, it sliopped
from his grasp and fell on his foot. Investigation disclosed that the rack
was approximately 6 feet from the floor.

(a) Heavy articles, such as rolled lead, should be stored
at or near the floor level.

(b) Safety shoes should be worn by all employees engaged
in materials-handling operations. In this case, the shoes might
have minimized or prevented the injury.

8. A handtrucker was removing bales of cotton, piled two high, from
storage. When he pulled a bale from the top layer of the pile, it rolled
and struck his leg.

Mechanical handling equipment should be used for handling
bales of cotton when they are stored or piled more than one

lazgr high.

9. A warehouse laborer was loading cans of eggs on a handtruck. He
dropped one of the cans on his foot, fracturing it. Investigation disclosed
that the cans weighed approximately 70 pounds, and, though they were not
frosted, they were chilled and hard to handle.

(a) Because of the weight of the cans and the difficulty
in handling them, two men trained to work as a team should be
assigned to this work.
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(b) Although they would not have prevented the accident, safety
shoes or foot guards would have prevented or minimized the injury.

10. While a laborer was moving packing cases, he scratched his arm on
a nail projecting from one of the cases. He neglected to get first aid and
infection developed.

(a) Before handling, all packing cases should be inspected
for projecting nails and other defects. Projecting nails should
be removed or bent into the wood immediately.

(b) A1l injuries regardless of their severity should be
given first-aid treatment immediately after the accident.

11. A laborer was handling rough lumber in the lumber yard. A splinter
punctured his finger, which became infected. Investigation disclosed that no
gloves had been provided.

Employees engaged in this type of work should be furnished
gloves or other hand protection. Adeguate supervision should be
provided to assure its use.

12, A handtrucker was lifting a piece of steel onto his truck. When
the steel slipped, he cut his hand on the sharp edge of the metal. Investi-
gation disclosed that the employee was not wearing gloves which had been
provided.

All employees should be carefully instructed in the
safe performance of their duties. Adequate supervision
should be provided to assure observance of those procedures.

13. An employee was piling furniture in a warehouse., He bent over to
pick up a rolled rug and felt a sharp pain in his back.

All warehouse employees should be carefully trained in
correct 1lifting procedures. Adequate supervision should be
provided to assure observance of those practices. In this case,
the employee was using his back instead of his legs to lift the
rug-——i. e., lifting with a bent back.

1. An employee in a grain warehouse strained his back 1lifting a 100-
pound bag of grain at the bagging machine.

(a) Manual handling at the bagging machine should be
replaced with mechanical handling equipment--i. e., conveyor
system which is much more effective and safer.
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(b) When 100-pound bags are handled manually, two men
trained to work as a team should be assigned to that work.

15. A warehouse laborer, standing on the pile, was stacking bags of
pecans., He misjudged his footing and fell from the pile. Investigation dis-
closed that the pile of pecans was approximately 5 feet high and that no
footboard had been provided.

(a) This is a_good example of the inherent hazard of non-
mechanized piling. This hazard, which is difficult to control,
.could be eliminated by mechanical-handling equipment and pallet-
ized loads.

(b) For manual piling operations such as this, a properly
guarded working platform or a suitable plank should be used to
provide adequate footing.

16. A warehouseman, walking by a pile of discarded lumber, stepped on
a nail projecting from one of the boards.

Good housekeeping is essential to safety. Nalls project-
ing from lumber should be removed or bent into the wood as the
lumber is removed from service. In addition, discarded lumber
should be safely piled or stored where it will not project into
walkwa

17. A warehouseman was piling meat in a freezer room, When the pile
shifted, a 150-pound piece of meat fell on him.

Manual handling of frozen meat is an extremely hazardous
procedure. Mechanical handling equipment with picture-frame
pallets should be provided for handling frozen meat.

18. A freezer man was stacking boxes of meat in cold storage. He
placed a box into position and then, as he arose, he bumped his head on a
beam. Investigation disclosed that he was standing on a pile of boxes near
the ceiling.

Only mechanical stacking should be permitted when stor-
ing materials near the ceiling or in cramped quarters.

19. An employee was using a portable electric saw. A splinter of wood,
thrown by the saw, struck his eye.

The speed of particles thrown by power-driven equipment
will usuEIEy be sufficient to result in permanent injury to
eyes. Therefore, safety goggles should be provided to all
operators of portable or stationary power-driven woodworking

and miliworking equipment. OSupervisors should be required to to
enforce the use of such personal protective equipment rigidly.
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20. A warehouseman was unloading bales of cotton from a truck. When
the hook he was using loosened from a bale, he fell backwards to the floor.
Investigation disclosed that the hook was dull.

All equipment shouvld be inspected at frequent, regular
intervals, Defective equipment should be removed from service
or repaired immediately.

2l. An employee was assembling crates. His hammer struck a nail a
glancing blow and the nail flew, striking him in the eye.

Management should provide, and employees should be required
to wear, safety goggles during all nalling operations, Other em-
ployees working near nailing operations should also be required
to wear goggles,

22. As a warehouseman was loading a handtruck , it moved, crushing his
toes. Investigation disclosed that the truck wheels had not been blocked.

(a) All employees should be carefully trained in the safe
performance of their duties and adegquate supervision should be
supplied to enforce those safe procedures. In this case, the
wheels of the truck should have been blocked during the loading
operation.,

(b) A1l employees engaged in materials-handling operations
should be required to wear steel-toed safety shoes. 1f this em
ployee had been wearing safety shoes, the injury could have been
mnimized and might have been avoided altogether.

23. While a handtrucker was moving a bale of cotton a second trucker
ran into him. Investigation disclosed that the second trucker was following
very closely and failed to stop when the first trucker slowed to make a turn.

Bales of cotton obstruct, in some degree, the view of
the trucker. Therefore, when several truckers are engaged
In th s work they should be instructed to follow not closer
than 10 Teel Trom the trucker ahead. Supervisors should be
required to enforce that instruction rigidly.

2. An employee was using a two-wheeled handtruck to move barrels into
storage. He crushed his fingers between the handle of the truck and a door-
way. Investigation disclosed that the truck handles had a 2i-inch spread
and the doorway was only 32 inches wide,

Handles of two-wheeled handtrucks should be equipped
with hand guards.
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25. A warehouseman was pushing a truck loaded with cans of frozen eggs.
One of the cans fell from the truck onto his foot. Investigation disclosed
that the load, which had not been secured, moved as the truck crossed a rough
spot in the concrete floor.

(a) A1l loads on hand trucks should be staked or other-
wise secured to prevent movement during transit.

(b) Regular, frequent inspections and proper maintenance
are necessary to safety. In this case, a regular inspection
would have revealed the rough concrete floor; proper maintenance
would have assured its repair,

(c) Employees engaged in materials-handling operations
should be required Lo wear steel-toed salely shoes,

26. A handtrucker was pulling a L-wheeled truck. He slipped on a small
piece of ice lying on the floor and the truck rolled against his ankle.

(a) Handtrucks should be pushed, not pulled.

(b) Good housekeeping is essential to safety. A regu-
lar cleaning schedule should be developed and followed
strictly. In addition, employees should be trained to
remove promptly any material dropped while it is being
Transferred.

27. After being used, a metal runway was placed on edge against the side
of a warehouse, It toppled over and struck a warehouseman, Investigation
disclosed that a handtrucker had bumped the runway as he was passing it.

As a result, the runway was standing in a vertical position just prior to
the accident.

When not in use, equipment such as runways should be
stored carefully so that it will not become a tripping or
Falling hazard.

28, To unload a truck, a warehouseman had placed two planks from the
tailgate of the truck to the ground. As he carried a barrel down the runway,
one of the planks slipped from the tailgate., The warehouseman fell and in-
Jured his leg.

The handling of barrels on an inclined plane by one
man is an extremely dangerous practice, For this operation,
(a) two men trained to work as a team should be used, (b) the
inclined plane should be securely fastened to the platform of
the truck, and (¢) the truck should be blocked securely so
that 1t cannot move Torward.
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29. A 12-inch plank was being used as a walkway from a truck to the
ground. As a packer was using the walkway he slipped and fell. Investigation
disclosed that it had been raining and the plank was wet,

The surface of all inclined walkways should be cleated or
covered with a nonskid material,

30. A warshouse laborer was unloading newsprint from a railroad car.
When the dock plate slipped, he fell between the boxcar and the platform and
a roll of newsprint fell on him.

Dock plates should be anchored to prevent slipping.

31l. An assistant superintendent was installing a conveyor belt. The
ladder, on which he was standing, slipped and he fell, fracturing a vertebra.

Generally, ladders should not be used in maintenance
work. Instead, suitable working platforms with guard-
rails and toeboards should be provided.

32. An employee was unloading 100-pound bags of flour from a boxcar.
He slipped on some loose paper and fell., Investigation disclosed that the
paper had been placed on the car floor before the bags of flour were loaded.

Good housekeeping is essential to safety. In this case,
the paper should have been removed as the unloading progressed.
Adequate supervision should be supplied to enforce good house-
keeping practices.

22, An oller was greasing the gears of a wheat conveyor while it was
being used. His fingers were amputated in the gears., Investigation dis-
closed that the oiler had removed the guard to grease the gears.

When in motion, machinery should never be oiled or
greased by hand. “Tf*ggeasing is necessary when machinery
is in motion, a pressure system should be installed so that
removal of guards in unnecessary.

34, A packer was removing cardboard from storage. One of the pieces
of cardboard projected about 1 foot from the pile. The warehouseman stepped
on this overhang and fell.

Poor piling practice is indicated. Piles should be set
back as the height of the pile increases, Overhangs should
not be permitted.

35. An employee stepped from the elevator into a dark basement. While
trying to find the light switch he stepped on a nail projecting from a board.
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Investigation disclosed that (a) the light switch was on the wall near a door,
approximately 12 feet from the elevator, and (b) the board had been discarded
by the maintenance crew.

(a) A two-way light switch should be installed near the
elevator door.

(b) Good housekeeping is essential to safety in any
operation. A regular cleaning schedule should be developed
and followed strictly. In addition, employeas should be
trained to place discarded materials in trash boxes supplied
for that purpose. Supervisors should be required to enforce
these housekeeping practices rigidly.

36. A night watchman slipped from a freight elevator and fell l feet,
fracturing his hip. Investigation disclosed that nelther the elevator hoist-
way nor cage had gates and that the watchman, thinking the elevator was near
the floor level, stepped off in the dark.

Elevator hoistways and cages should be equipped with
gates as required by the American Standard Safety Code for
Elevators, Dumbwaiters, and Escalators.

37. An employee was moving furniture in an elevator as it was ascend-
ing, His foot was crushed between the elevator cage and the hoistway. In-
vestigation disclosed that the cafe was not equipped with a gate.

(a) car gates should be installed on the elevator cage.

(b) The sill plate at the shaftway door should be beveled. In
this case, the beveled si1l would have pushed the employee's foot
back into the car.

38. A warehouseman was pulling a bale of cotton from a pile. He
slipped and fell against a bale, cutting his hand on one of the bands., In-
vestigation disclosed that (a) the floor of the warehouse was littered with
scraps of cotton and (b) the end of one of the bands projected from the bale.

(a) Good housekeeping is essential to safety. A regular
cleaning schedule should be developed and followed strictly.
In addition, employees should be trained to remove promptly any
material dropped while 1t 1s being transferred. Supervisors
should be required to enforce these procedures rigidly.

(b) Before moving bales of cotton to storage, they
should be Inspected and loose ends of steel strapping should
be rolled.
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39, The driver of a towmotor was injured when the towmotor fell from
the warehouse loading platform. Investigation disclosed that the operator
attempted to turn his towmotor on the platform without slowing down.

(a) The platform should be equipped with a toeboard.

(b) All employees should be carefully instructed in the
safe performance of their duties. In addition, adequate super-
vision should be provided to enforce safe procedures, In this
case, the driver should have slowed his towmotor before making
the turn.

LO. An employee fractured his ankle when he stepped into a hole on a
concrete loading platforms Investigation disclosed that the concrete plat-
form had cracked and the hole developed as a result of the extensive use of
handtrucks,

Periodic inspections of the premises and adequate
maintenance are necessary to prevent accidents of this
type. In this case the cracked concrete platform should
have been repaired before the hole developed.

l1. A packer was placing a metal strap around a crate. When he swung
the strapping over the crate, it struck auad lacerated his leg.

All workmen should be carefully trained in the safe
performance of thelr duties. In this case, the strap should
first be placed under the crate and then wrapped over the
top and fastened.

L2. A warehouse laborer was unloading frozen meat from a boxcar. When
he opened the car door, a plece of meat weighing 100 pounds fell from the car
and struck his head. Investigation disclosed that the load had shifted dur-
ing transit.

A car-door puller should be provided for opening boxcar
doors, With that device, workmen may stand in the clear while
opening boxcar doors.

L3. An employee was unloading drums of oil from a railroad car. His
foot slipped off the edge of the platform and he fell between the platform
and the car, Investigation disclosed that the platform was not defective
nor slippery and that the workman had evidently misjudged his step.

A L-inch angle iron toeboard should be installed
on the platform.
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APPENDIX-~STATISTICAL TABLES

The injury-frequency rate is the average number of disablirg work injur-
ies for each million employee-~hours worked., A disabling work injury is any
injury which (a) results in death or any degree of permanent physical impair-
ment, or (b) makes the injured worker unable to perform the duties of any
regularly established job, which is open and available to him, throughout
the hours corresponding to his regular shift on any 1 or more days after the
day of injury (including Sundays, days off, or plant shutdowns).

The severity rate is the average number of days lost for each 1,000
employee-hours worked. The computations of days lost include standard time
charges for fatalities and permanent disabilities as listed in the American
Standard Method of Compiling Industrial Injury Rates, approved by the Ameri-
can Standards Association, 1945,

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



41-

Table le.--Work-injury rates for warehousemen, 1950,

olassified by type of warehouse and oocupation.

Injury-frequency rates of--

Injury-severity

Fmployee- Average time
Type of warehouse ber| WNumber hours Perma- | Tempo4 lost per--
of of worked All nént- | rary-
and occupation e~ [employees| (thou= disa- partial] total Tempo- |Severity
jhouses sands) bling |Deaths| dise- | disa- | Disa=| rary-| rate
injuries bili~ | bili=| bling| total
ties |[ties Hnjury| disa-
bility
(days)|(days)
Total 1/ceecacocrncascnceced 2,605| 31,956 65,005 31.0 0l le3 2946 7 13 262
TYPE OF WAREHOUSE
Farm products, totaleccceced 9&; 8,503 16,258 2540 ol 1.0 2349 67 15 1.7
Cottonscssssssassccercsed L8 5,691 1,01, 267 ol 1.1 2545 13 U 1.9
GraiNeccccessescssessccced L5 2,812 6,120 221 - £ 2143 sl 16 1.2
Household goodﬂ.. s00cscccvny 913 5’132 10.872 21.0 2 21 18.7 1&‘ . 15 309
Merchandise, total 1/..cesed 515| 10,201 20,775 3340 ol 1e3 316 ay 13 261
Canned £00dBescsvscssscsod IR 772 1,467 395 o7 o7 38.1} 119 n Le7
Flour and grain-mill
products.......-.....4 27 61.[1 1,387 2600 07 262 25.1 }2 17 8&
Goneralececcscesscesscced 237 LI—.S% 9,310 &.2 - 8 28.); ).}6 m 103
ROfrigera.‘bed, ‘otal 1/' ssced Bd‘. 7,278 15, 39.7 ol 1.0 }806 }9 12 106
Food producttecscscseesesd 262 6,139 12,858 L0+.9 .1 8 L0.0 37 12 1.5
GeNeralescccccsssescvacssy 29 1,105 2,318 3Le5 - 246 31.9 50 11 1.7
OCCUPATION
Operators, total 1/cccevees {3,373 18,713 38,260 L0e5 2 1.6 3847 75 13 340
Compress operatorseseessd 18 270 561 L8.2 - Se; L28 | U3 10 649
C001eIMONacsevcssevoscssed ély L65 943 8549 - 1.1 8L.8 17 1 1.5
Engineers, refrigeratingy 2,9 99, 2,14, 18.9 5 1, 17.0( 200 21 38
Food prooessorseeccsccesd I 265 432 13.9 - Leb 93| 725 12 10.1
Freezer-on...u......nq 133 782 1,62 61.7 - - 61.7 10 10 6
Grain elevatormenscseesed 161 Loé 936 21., - 1lel 20.3 28| 13 6
Handlers and stackers...{ 247 1,378 2,851 5146 - oy 51.2 34 9 1.9
Ice handlers.ecesscccces 93 L38 b 7601 - - T61 1 U l.1
Order fillerseccecceoreeg 66 m).‘. 550 3&06 - - 3&06 5 5 2
Packers and oratersescced 350 1,121 2,330 3546 oy 3el; 31.8] 227 18 8.1
Warehousemen, general...q 1,9%9| 12,296 . 38.2 2 1.8 3642 76 U 2.9
Materisls-movement, total..{ 688 3,263 6,260 3647 - 1.1 3546 36 10 1.3
Elevator opomtors- LXXTRY 106 300 630 2700 - - 2700 15 15 J‘
Forklift operatorsecceced 329 951 1,95 2642 - 241 21| 105 13 28
Handtruckerseseccsssccseed 253 2,012 3,685 LheO - 8 L3e2 16 8 o7
Other, total 1/ececccescsseed 3,085 9,980] 20,565 11.8 2/ 6 | 11.2] 9 15 9
CheokerSesseeeenceasasne Lh3 1,158 2,%8 23,1 - ol 2340 20 15 5
Clerioal, except checkerq 1,306] 5,536 11,552 2.0 - o1 19| 23 10 2/
Janitorsesccececccscecsnd 262 1), 790 11., - 25 89| 105 7 1°2
Maintenance workersesee. 633 1,113 2,927 3742 - 1.7 355 56 13 2,1
Watckmen..... ceesee .ee ..{ 366 963 2,0l 9e8 5 1.0 83| 473 18 Leb

y Includes figures not shown separately because of insufficlent data.

2/ less than 0.05.
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Table 2¢—Work-injury frequenoy rates for warehousemen, 1950,

oclassified by geographic rezion, State, and type of warehouse.

Total=-~ Farm=- Household=~
Merchandise | Refrigserated
Geographic region and State all products goods
warehouses warehouses
warehouses warchouses warehouses
TotBlesseocoscosvecessscssccocsosconnsss 3100 2500 21.0 33.0 39.7
New England region, totalesccccecerces 30.3 - - 3049 -
Massachusett8ecceecccccccsceccscnce 28.0 - - - -
Middle Atlantic region, totalecececcss 3043 - 19.7 3745 2643
New Jerloy......................... L;lo" - - ﬂ‘,z -
NOW YorKeeceeoeccsceovone 29.9 - 2«7 3645 2543
Pernsylvanifececececssscesecoancensl 2.2 - - 27.1 2742
Fast North Centrsl ngion, totalesescs 2]4.}4 18.3 1303 2901 2709
&02 2300 - 27-8 Z.;.h
334 - L3l -
Michig@Neeecosesascocnsosscssacnsens 25.8 - - -
OhiOecsscocscsssoscsccsessccssescne 17.6 - - - -
Wisoonsinececcecsscovescsvesccsccse 2645 - - - -
West North Central region, total.cececes o3 1943 - 32,0 58.0
JOWRaecesoscessssesssscssescovsnses 22 - - - -
EoNBABSeercsvrcceccscccccnsscassssscs 32.1 - - - -
MirnesotRecoscavcsoscccssrcessscnce 36-6 - -~ - -
MisBouriecececscscscecccvessssscseses hQ.O - - - -
South Atlantic Ngian, totalecesrcanes 26.3 17.0 3}4.2 30-6 207
Georgifesecerencccccrcencenns can 19.3 - - - -
North Carolinfecesscececses eee 1842 - - - -
Virginiae-vecsecscceccansecsscances 216 - - - -
East South Central region, totale..... 20.1 204, - - -
AlabamAcccesevsocsccsssssssesssevcse 8.5 - - - -
Misgiesippiesccececsescionvcvencnce 29.5 30.3 - - -
West Southlentral region, totaleeccecess LO.5 2.1 - 2.8
Loulsianaeeecesesccroecoocccssscsces 38.0 - - - -
Ok1lahOmle s seaseosscossesccctvocssss 23,2 - - - -
TOXABeseescosccscanesscsssnsontncsonsy 1,19.6 3}4.}4 - - -
Nountain region, totalecescrcsscecnainse 37.2 3743 - - -
Pacific region, totalesesessescececene 3.’4.1" - 21-7 35.6 }.J.Lus
Califormineccecssesccecssssscscnces 337 - 19.9 2849 L33
Washingtoneeecooeoessecensoccccccee 3841 - - - -

Note:

Sta*tistics, U. S. Department of Labor, Washington 25, De C.
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Table 3e--Work-injury rates for warehousemen, 1950,
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classified by metropolitan area.

Injury=-frequency rates of-- Injury~severity
Employee-~ Average time
Number| Number hours Perma- | Tempoq lost ver-e
Metropolitan ares of of worked All nent-~ | rary-
ware- [emplovees| (thou- disa- partiall total Tempo- |Severity
houses sands) bling (Deaths| disa- | disa- | Disa<|rary- rate
injuries bili- [ bili- | bling|total
ties | ties fnjury|disa-
bility
(days)|(days)
Total l/.................... 2,695] 31,9% 65,095 31.0 0.1 1.3 29.6 71 ]=._}= 242
Boston, MasSeecsocssscsesesd 95 L72 1,019 25.5 - - 2545 12 12 3
Buffalo, No Yeeecooosaesceed 82 501 1,02, 29.3 - - 29.3 11 11 3
Chioago, 1110, total 1./-0001 26h I,WO 3,872 25‘8 03 1,0 22‘5 9L; 11 2.2
Merohandise warehouses..d 83 770 1,409 2740 - o7 2643 18 10 5
Cold-storage warshouses. et T2 1,479 2740 - 2.0 2540 L3 9 1.1
Kansas City, MOeesecescscsog 63 g2 1,106 5046 9 9 L8«.8 | 129 17 645
108 Angeles, Califecescosssd 190 1,048 2,18 2546 - - 256 1 11 o3
Minneapolis-Ste Paul, Minne. 67 528 1,108 5045 - - 5045 7 7 oy
New 0!‘10&118, JAecerssoncncny 79 655 1,3].!} I}OJ.; - 105 3809 30 13 1.2
New York-Northeastern New
Jersey, total 1] 1438 2,611 5,381 3L18 2 349 3007 | 153 16 5¢3
Merchandise warehouses.sd 157 1,536 3,118 L6 - 345 1.1 67 12 340
Household g£00dBecsecrossd
worehousesd 217 a3 1,728 21 .6 58 15.0 | 508 25 1049
Philadelphia, Pa., total 1/4 174] 1,223 2,43, 3245 - o | 32,1 17 13 %
Merohandise warshousess . s 59 673 1,30 29.8 - o7 2941 21 U N
San Antonio, T@Xeesseevevend 22 519 1,2&; 6642 - - 6642 9 9 6

1/ Includes figures not shown

semarately because of insufficient data.

Table Le--Work-injury frequency rates for warshousemen, 1950,
classified by ocmpation and by type of warehouses.
Total- Farm- Household=-
Merchandise | Refrigerated
Occupation all produots goods
warehouses warehouses
warehouses | warshouses warehouses
TotAleecesssvccococcecssvsoscsssscscnce 31.0 2540 2.0 3360 397
Operators, totalesseevcevcocossvcocnne ’.‘0.5 2’407 36.3 h600 h”'}
Compress OperatorSecsccsscscecscose L8.2 148.2 - - -
CO0lOIrMONecceccesessoscccssscsassoe 85.9 - - - %05
Englneers, refrigeratingecsicecscess 18.9 - - - 19.1
FroozomeRessecscesccscevosscorscne 6107 - - - 6007
Grain-elevatormenececcecsssscscsced 21, 2240 - - -
Handlers and stackerBeccecscccccoas 51.6 2846 - 28.8 530[1
Joo handlersessesecescsecscscscssos 7601 - - - 7601
Packers and cratorseesecccccocecces 3506 - 3607 - -
Warehousemen, generalescecvecscscss 3842 2249 3649 4947 L1.7
Materials movement, totalesoessssccces 3607 37.1 - 38'8 ).Jhoh
Forklift operatorseecscscvessscccaen 2642 18.7 - 2647 -
HANdtruckerssecveecsaccesoccecsssene L0 h1.2 - 5799 -
Other, totaleeceescesnecescncnsccances 11.8 9e7 2.1 Te2 10.8
CheckerBesssssssesoscesncencsscsona 234y - - 1949 L2.2
Clerioal, exoept checkPrsesesececces 2.0 h.9 1.0 2.8 -
Jmitor8¢v..oo-..o..-c--aoo.o.-ot.' 11!]4 - - 7J4 -
Meintenance Workersececcccscesscene 3702 2242 - h0.5 3007
Watommone .eseecesvocsscococecsssnce 98 10.7 - 9.1 -
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Table 5.~-Disabling work injuries to warehousemen of 27l warehouses, 1950,

classified by nature of injury, part of body I1injured, and tyve of warehouse.

Total-- Farm- Household~
Merchandise Refrigerated
Nature of injury and all produocts goods
warshouses warehouses
part of body injured warehouses _1_/ warehouses warehouses
Number | Percent |Number | Percent| Number |Peroent|Number |Psrcent |[Number | Percent
Totalesseossosacsccccsosssss| 1,60l {1000 222 | 100.0 123 |100.0 740 | 10040 509 | 100.0
NATURE OF INJURY
Strains, sprains.ccccccsccee 5L3 | 338 76 3.2 L3 3449 252 3),.2 168 33.0
m’\li!.l. oontusionsSececssces h75 ao6 61 27-5 29 2306 212 2846 169 33c1
Cuts, lacerationsescceccecses 2,0 | 15.0 3 | 153 27 | 2240 120 1642 5% 11.6
Fraoturescesscsessssscessecs 230 | 13 32 Uedy 21 17.1 112 15.1 63 12.4
HorniaSecocosccesssscscsoove 1]1 206 h 1.8 1 «3 m 109 22 h.;
Auplﬂ:ltionl...-............. 18 1.1 6 207 1 8 8 1.1 3 b
FOPOi@ bod’.... NeEeCoooooes 16 1.0 h 1.8 - - 7 9 5 1.0
Burns and soaldeesssseccococe 19 1.2 2 09 - - 6 8 11 2.2
Othoreccsscssoancacssccsssce 21 14 3 1k 1 8 9 1.2 9 1.8
PART OF BODY INJURED
Lower extremitiesc.cccvecces a]h 31;.0 57 257 hs 36.6 252 34'401 185 36.5
1731 10.8 29 13.0 11 849 78 10.5 55 10.3
227 | U2 21 95 2% 21.2 101 1347 76 .9
Wh] 9.0 7 3.2 8 645 73 9.9 sh | 106
512 1 31.9 Th | 3343 38 3049 A2 | 3247 1% | 30.6
302 | 1849 L3 19.2 21 17.1 U7 9.8 89 17.4
Chosteecccosssscccanerscs @ h03 9 hol 9 703 36 b.g 15 2.9
Abdomenceeseccosccccoccses 63 309 7 3.2 1 8 22 300 33 605
Shouldereesccsccoccncscse 52 3-2 11 5.0 ).‘ 303 23 301 m 248
Hips, polviseccvescccocse 15 9 - - 2 1.6 9 le2 L «8
OthOrecesesccecesecscnnes 1 07 h 1.8 1 8 5 07 1 2
Upper extremitiese.cvcssccss LOB | 25l 72 324, 33 2648 176 23.8 127 2540
AMecocessovssccessssnce 69 ho} 15 6.8 7 507 26 3.5 21 )4.1
Hande cosvesasnocsssssasse 136 845 27 12.2 8 645 sl 73 L7 942
Fingor...........-....u. 203 12.6 30 13‘& 18 m.é % 1300 9 11.7
Hotdecosseversscosccoracocns 96 6.0 ll; 6-3 h 3.3 )49 606 29 507
Ey‘............t..‘..‘.-. h} 207 10 ,4.5 2 1.7 18 2-1‘. 13 2.5
Brain, skullescccscscccce 17 t.l - - 1l 8 13 1.8 3 6
Othereccecescacsssccescse 36 2.2 h 108 1 8 18 2.’4 13 206
BO@, goneral.un.......... l.d..l, 207 5 203 3 2.!& 21 248 12 2.’4

1/ Includes figures not shown separately because of insufficient information to clasaify.
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Table 6.~-Disabling work injuries to warehousemen of 27l warehouses, 1950,

classified by nature of injury, part of body injured, and agency of injury.

Total

Part of body injured number Bruises,| Cuts, Foreign| Burns

and agency of injury of |Strains,] contu~ | lacer-| Frao-|Hernias| Ampu- |bodies, and Other
inju-|sprains | sions | ations| tures tations|N,E.C, soalds
ries

Totaleceeoccoasonsasccccssss| 1,60 Si3 L75 240 230 L 18 16 19 22

== == J,=#======

PART OF BODY INJURED

Lower extremities.c.cceceses] 5SL4 115 22l 65 132 - 2 - 3 3
Iﬁgncooo..o-o-o.-o.--aooo 173 hﬁ 79 30 m - - - 2 -
FOObetoosscoansoscscensesl 227 &, 91 28 Lo - - - 1 3
TOOeasssssecccsasccsoocsae 11;1; 3 ﬂj. 7 78 - 2 - - -

TrUNKe+soesesoscscnssssssses] SL2 39 90 2 27 L1 - - - 3
BacCKeesosssvossvocsescnse 302 273 26 - 2 - - - - 1
CheStesesessascocsscosses 69 16 33 1 18 - - - - 1
AbdOomeNnececcossoescssvsce 63 15 6 - - hl - - - 1
Shoulderesessssssssssessss 52 5}4 m - h - - - - -
H‘lps, pelvia......-....n 15 8 Ll. 1 2 - - - - -
Otherececesccensscescssnse 11 3 7 - 1 - - - - -

Upper extremitiosesscscecsss hOB 75 94 11;7 65 - 15 - 5 7
AIMecscosccscvoscsssvccscad @ 20 20 16 8 - - - 1 h
Handeeessacoseveccscsceces 136 M 30 E 16 - - - h 1
Pingereesssscceccscscecss] 203 9 L 92 L1 - 15 - - 2

Hoadeoroovossocsnccscsocsceanse % 1 35 26 5 - 1 16 10 2
Eyeu.....u...u......u h3 - 7 10 - - - 16 9 1
Brain, slulleccescsscocss 17 - 9 6 2 - - - - -
Othorscescecscsscssscnncs 36 1 19 10 3 - 1 - 1 1

Body, geerfleccccesccceccns L. 3 32 - 1 - - - 1 7
AGENCY OF INJURY

Containersceescceeseaseeeseel LY 21 123 L9 51 19 1 - -
BOXeS, 088€Ssecsocsssecse] 220 108 67 19 18 7 1 - - -
Otherecceccscscseseessess| 26 133 56 30 33 12 - - - -

VehicleSecsecescasvosonsconel 220 49 101 2L i 2 3 - - -
POWOredeeccoesscscssssens 55 16 16 9 12 - 2 - - -
HonGeeeesesaccaasonccavens 1’43 28 75 11 % 2 1 - - -
Rallroad carsesscceccases 22 5 10 L 3 - - - - -

h’orld.ng surfaceseccescsccccce 180 h9 72 21 35 2 - 1
FlOOrSscscssscossecsscece 109 31 L2 U 20 1 - - - 1
Other.................... 71 18 30 7 15 1 -

Metal partSececscececcvcccecs] 108 22 2% 3L 2l 1 1 - - -

Bodily motionSececsceveccsee 82 & 8 - 6 L - - - -

HoandtoolBes coasssvecccocenne 55 9 11 27 7 1 - - - -

JCOessssvssessecocsssncssnce L2 11 15 1 12 3 - - - -

1UmbOreeccosecccccsconcvene L2 12 12 UL L - - - - -

MachineSeeceeeecescesesscoces L2 5 10 U, 6 - 7 - - -

PUrnitureecescecccsscoscscse Ih 23 5 L 7 2 - - - -

Pallets, skidSececcscecocace 33 7 11 7 6 2 - - - -

FoodstuffSececccececcescnces 26 7 12 1l h 2 - - - -

ChomicalSeceescsscsreasaccns 2 - - - - - - 13 9

Elevatorseceesccccscecsesoes 22 3 8 in 5 - 2 - - -

Rolls Of paperececscesccscce 20 5 11 - L - - - - -

CONVOYOrSesccecvessssssesces 18 1 9 3 2 - 3 - - -

DOOrBecsescsnecccsnssssnnseel 18 6 L L L - - - - -

Foreign bodiesSecevecsscsnnes 17 - - 1 - - - 16 - -

Otheéresesevsocscceecscscsscense 125 27 36 29 12 2 1 - 6 12

Unclassified; insufficient

dataee 7 2 1 3 - 1 - - - -

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



-46..

Table 7e.~-Work accidents to warehousemen of 27, warehouses, 1950,

classified by activity, apgency of injury, and acoident tyve.

Total Overating or using equipment
Agenoy of injury number {Handling Walking,
end accident type of mate- Total | Vehicles | Hand= Other |standing,| Other
aoci~ rials tools oto.
dontsl
TotBloseesseosssossceccscsasassvascs| 1,604 93l 353 201 98 51 257 7
AGENCY OF INJURY
CONtRLNOrBececesescsscsssssssscscsen La, L37 25 20 3 2 12 -
BOXOS, O8868csccscscccoscccnssose 220 201 12 11 1 - 2 -
Otheresccccccceccvcssnsscsssscsse 2&‘ 236 13 9 2 2 10 -
VohicloSeevesssescsvssccocccscccocosne 220 55 119 lm 5 - 58 -
Poweredeecs coscescosceccscrccssnns 55 11 2 20 L - 18 -
BANdecesccsescsscsccsvscsccosssce 1;43 314 90 90 - - 15 -
Rallroad OArSececcccccccccsccsccs 22 10 5 L 1 - 7 -
Working SUrfaces.ceccccsssccssococns 180 61 25 16 9 - 90 -
FlOOTSeesssssoosscosscsscssvncsce 109 3L 1 é 5 - 61 -
OthOrececcssscccecccossssssevssne 71 27 lb 10 Ll. - a -
Metal pﬁ!‘ts-nooo.oooao-‘ooco--oo-ooo 108 87 lb 6 6 2 5 -
Bodily motions.cecccoccasesssscsccos 82 30 5 L - 1 L6 -
HANAtO0O1Secseccoesnascccecnccsscsone 55 6 L5 - L5 - L -
J0@eceecrveroccroctssncsnsssvesevacene 35 5 - 2 3 2 -
LAMIDOT« e ovsoeeennessssonsssacsansns L2 27 3 - 2 1 7 1
MAChIN®Sececesccoccnssvssssoscrscsss L2 7 3 - 1 33 1 -
Furnitureecssoscescevcccccorvesccencses LL]. 31.‘ 3 3 - - 3 1
Pallets, gkidBecesvececscsccssssnsce 33 2L 5 5 - - 2 -
Foodstuffsesscasscoccsssccsosscosonns 25 23 2 2 - - - -
Otherescccccecsssceoscssscscsosscsnce 2l2 107 67 30 25 12 L7 5
Unoclassified; insufficlent dateecs.. 7 1 1 1 - - - -
ACCIDENT TYPE
Strudk by moving objectsecsccecscces] L9O 206 129 &, 56 9 39 3
Falling objectBesescessescscscacs] 34k 252 L7 3, 8 5 23 1
Fram hands of workméne.....e.eef 12} 0L 12 8 1 3 é -~
From equipmentecceccesscsssces 93 55 29 23 4 2 5 1
From piles of materielsesececces 75 65 1 1 - - 3 -
From other positionsececcacees Lo 28 5 2 3 - 9 -
Hand-operated or wielded objects. 75 17 52 27 25 - L 1
Flying or thrown objootSescccaes 35 8 20 1 15 L 3 1
Power-driven equipmentesecceecccees 15 - 8 2 6 - 6 -
Other moving objectBececcoescccns -1 19 2 - 2 - 3 -
Overexertion due tOeescccessissceses] 37L 355 19 9 9 1 - -
1Afting objectBecesccsacscecscces] 273 273 - - - - - -
Other activitieseccoeccecceveceses 101 82 19 9 9 1 - -
Caught in, on, or between.....ceeeel 265 108 116 88 9 19 32 -
A vehicle and ancther objectess. 107 12 T2 T2 - - 18 -
Hendled objectBesccececcscassases 60 4, 5 1 L - - -
Moving parts of equirment.ecessees 55 15 28 5 L 19 10 -
Other objectBececcevessssvecccene L3 27 11 10 1 - N -
FAllBeoeceocsveassncossososscsconcne 195 53 30 20 9 1 108 -
To lower 1evelS.esecessscsesacsse 112 27 12 8 L - 70 -
On Pame levelSesecscenseacsscsans 83 26 18 12 5 1 38 -
Striking againstesceseecseccccccenss 160 75 L3 15 11 17 29 -
Bumping into objects..eecocecsessd 96 L 37 13 7 17 13 -
Rubbing against objects.eecceacss 36 29 5 1 N - 1 -
Othereccscsescccececcocecssconsed 18 2 1 1 - - 15 -
Slips and stumbles (not falls)eeees 77 27 5 L - 1 LS -
Inhalation, absorptionecescesscesssd 26 9 8 - 3 5 1 3
Other accident types............n.. 21 11 2 - 1 1 3 1
Unclassified; insufficient date....o 6 - 1 1 - - - -

1._/ Includes figures not shown separately because of insufficient information to classify.
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Table B.--Work accidents to warehousemen of 27, warehouses, 1950,

classified by agency of injury, accident type, and type of wnrehouse.

Totale~ Farm- Household-
Agency of injury all products goods Merchandise Refrigerated
and acocident type warehouses _];/ warehouses warehouses warehouses warehouses
Per- Per- Por~ Per- Per-
Number| cent 2/| Number | cemt g/ Number | oent 3/ Number | cent g/ Number |oent 2/
Totalesssscsoeosessccecosses 1,60 | 10040 222 | 100.0 123 | 100.0 740 |100.0 509 |100.0
AGENCY OF INJURY
Containersesscecosscocessons| L8L 3063 78 3545 30 | 24 222 | 30.2 152 | 29.9
BOXe8, 088€Secscsscssasee| 220 13.8 3 1., 26 21.1 109 1.8 82 1641
Otherecssceecscroasssnsee| 264 1645 75 3Ll L 33 113 154; 70 13.8
VehiclesBesecvessusoccecsnnne 220 13.8 19 806 15 12.2 128 170}4 57 11.2
Poweredesccecsccocscosccee 55 3.).. L], 1.8 6 ho9 3& ).;06 11 242
HaNdeeeoroscccccasossssan| 1.3 9.0 12 Sely 9 T3 81 11.0 Lo T8
Railrond carsececccccsses 22 1d; 3 14 - - 13 1.8 é 142
Working surfecesecessecsecss.| 180 11.3 32 1,45 13 10.6 81 11.0 51 100
FloOr8ececsasscscssncscssel 109 69 1, 64, 11 940 L7 6d; 3% 7.0
Oth6resecssscescssscecssee 71 Lo 18 8.l 2 1.6 3 Leb 15 340
Metal partseccececcecececsca| 108 648 9 Liel 3 2.0 85 11.5 11 242
Podily motionBecescocscecsce 82 Sel 5 243 8 6e5 35 L8 32 643
Handtools....cceececscscncase 55 3 15 6.8 6 L« 11 1.5 22 Le3
JCOecosveecsssccaross L2 2.6 - - - - - - L2 843
TUnMDOresesccscossssvscssssce L2 2.6 13 549 3 24l 20 2.7 3 1.2
Machin®esSeeecsssscescscoccoene b2 2.6 20 Jel b 3.3 9 1.2 9 1.8
Farnitureeeeccccccscescsscns L}l 206 1 05 23 18.7 1}4 1.9 3 o
Pallets, skidSececccescccons 33 2el - - 1 8 22 340 10 2.0
Foodstuffsececcsescsccccocee 26 106 - - - - - - 26 5'1
Other.cececscescscncencesnss| 22 15.2 28 12,7 17 13.8 109 1.8 87 17.1
Unclassified; insuffioclent
data. 7 - 2 - - - L - 1 -
ACCIDENT TYPE
Struck by moving objects....| L90 3047 71 3242 36 2943 236 3240 15 28.5
Falling objectsececcscees| 31 21l 38 17.2 27 2240 166 2265 109 21l
From hands of workmen.| 12l 7.8 20 9.0 12 947 50 648 n 841
From equipmentsscssees 93 5e8 7 342 5 Lol 53 Te2 28 55
From piles of material 75 Le7 9 Lol é Le9 37 560 23 L5
From other positions.. 19 3el 2 9 i 3e3 26 3.5 17 3.3
Hand-operated or wielded
objects. 75 Le7 18 8.2 6 Le9 3, Leb 17 363
Flying or thrown objects. 35 242 9 Lel 1 o8 16 242 9 1.8
Power~driven equirmentes. 15 9 2 9 2 1.6 6 o8 5 1.0
Other moving objeotse...s 2l 1.5 L 1.8 - - 1, 1.9 5 1.0
Overexertion due tO0ececesees| 37L 234, 52 23,6 27 2240 168 22,8 125 216
Lifting objoctaa......... 273 1701 33 15.0 21 1701 121 16.}4 97 1901
Other activitiesesccscees| 101 643 19 846 6 Lo L7 6, 28 5e5
Caught in, on, or between...{ 265 1646 33 15.0 17 1%.8 122 1.6 92 18.1
A vehicle and another
object.s | 107 67 5 2e3 5 Lol 56 TT Lo 79
Handled objectsecesccecse 60 348 L 1.8 7 5e6 28 348 21 Lel
Moving parts of equirment 55 3ol 18 8e2 1 «8 18 2d: 18 365
Other objectsececvecceses L3 267 -] 247 In 3e3 20 2.7 13 246
FallBececoocscecscocccsnnses | 195 12,2 36 164, 15 12.2 8y 11 57 1142
To lower levelSeesecoecesne 112 7.0 21 906 9 7-3 94 703 25 h.9
83 52 15 648 6 L9 30 Lel 3R 63
150 9y 18 8.2 18 | 1.6 77 104, 37 7.3
Bumping into objectsceees 96 640 U 6l 10 8.1 L7 6y 25 L9
Rubbing ngninst objeots.. 36 203 2 09 5 h.l 21 248 8 106
Otherec s cesvcesccascnee 18 lel 2 .9 3 2Qh 9 1e2 )4 o8
Slips and stumbles(not falls 77 L8 5 243 7 57 23 LS5 30 549
Inhalation, absorptioneecees 26 1.6 2 9 1 8 13 1.8 10 240
Other accident typesse..cees 21 1e3 3 1ldy 2 16 N 5 12 24
Unclassified; insufficient
data=- 6 - 2 - - - 3 - 1 -

1/ Includes figures not shown separately because of insufficient information to classify.

_/ Percents are computed on classified cases only.

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



-48-

Table Q.--Work accidents to warehousemen of 27l warehouses, 1950,

classified by mocident type and agency of injury.

Totel Work™-
Accident type number inp Pal-
of Con~ |Vehli~| sur- | Metal| Bodqily | Fand- | Ice | Jamber] Ma- Purni-llets, |Food- | Other|Unoclas-
scci-|tainers| cles| faces| parts|motions | tocls chines| ture |(skids [stuffs sified
dents
Totaloeeeenvenaosevannnsesssaneeal 1,60, | 1484 | 220 | 180 ] 108 82 55 12 L2 12 L3 33 26 242 7
Struck by moving objectssceseesss] 490 | 170 61 pIA % - 33 2, 22 2 10 15 16 67 -
Falling objectSeccescssce 3 15 1 1 L6 - L 20 16 2 9 15 16 31 -
From hands of workmen. 12 15 8 9 18 - 1 5 9 2 5 7 9 é -
Fram equipmentecsscsscecess 93 L6 1 - 23 - 1 5 3 - 3 - L 7 -
From piles of materialsecs. 15 5 - - 2 - - - - - 1 L 3 é -
From other positionsecceses L9 L 5 5 3 - 2 10 L - - I - 12 -
Hend-operated or wielded
objects] 75 2 38 - 3 - 25 - 1 - 1 - - 5 -
Flying or thrown objects...... 35 3 - - 6 - - 1 N - - - - 21 -
Power driven objeotSeeeccecsces 15 - [ - - - 1A - - - - - - 5 -
Other moving objecteececescsasl 2 n 3 - 1 - - 3 1 - - - - 5 -
Overexertion due to.... cessel 374 | 226 23 L 2 - 8 12 9 5 2% 7 8 27 1
Lifting objects. 2713 | 181 5 h 21 - 1 6 8 3 17 L 7 15 .1
Other activitiesecccacescscessf 101 LS 18 - 1 - 7 6 1 2 5 3 1 12 -
Caught in, on, or betweon...eecsee] 265 55 1686 1 L - 6 5 1 16 3 6 - 62 -
A vehicle and ancther object..| 107 2 82 - - - - - - - - 1 - 22 -
Handled objectSeececceascsccad 60 39 1 1 3 - L 1 - 1 2 3 - 5 -
Moving parts of equipment o 5% 1 U, - - - 1 - - 15 - - - a, -
Other objectsecsesscsccacscses L3 13 9 - 1 - 1 L 1 - 1 2 - 11 -
Fall8scosovesoscsecasasvacrscases 195 1 b1 14, 1 - 1 1 1 1 - 2 - 19 -
To lower levels&.ecssses 112 - L 96 1 - - - - - - 1 - 10 -
From vohicleBscsassceoccass 2, - 1 23 - - - - - - - - - - -
From platforms, socaffolds.. 21 - - 21 - - - - - - - - - - -
Fran piled materialseccseed 20 - 1 18 - - - - - - - 1 - - -
From other elevations. o L7 - 2 3, 1 - - - - - - - - 10 -
On 88mM0 1OVOlesescrocvesssccsas 83 1 10 58 - - 1 1 1 1 - 1 - 9 -
Striking againstecccesesccsscosce 150 31 16 7 25 - 7 - 9 18 5 3 2 27 -
Bumping into cbjects 22 U 1 11 - 3 - 1 18 3 3 2 18 -
EQuipmenteccesscccsscssssss L - 1, - - - 2 - - 18 1 2 - L -
Projecting nails, slivers.. 25 15 - - 2 - 1 - 1 - 2 1 1 2 -
Other objecteecsces o 30 7 - 1 9 - - - - - - - 1 12 -
Rubbink sgainst objectseeececsss 36 9 1 - U - L - 2 - 2 - - L -
OthOrescessosonssarsscascnened 18 - 1 6 - - - - 6 - - - - 5 -
Slips and stumbles (not falls)...| hud - - - - 7 - - - - - - - - -
Inhalation, abeorption....cceeued 26 - - - - - - - - - - - - 26 -
Other accident typesSeccssccccscse 21 1 - - - 5 - - - - 1 - - ‘Y -
Tnolassified; insufficient date..| 6 - - - - - - - - - - - - - [3
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Table 10.~-Work acoidents to warehousemen of 216 warehouses, 1950,

classified by hazardous working condition and agency of accident

Total Work-
number| Con-| ing Piles
Heazardous working conditions of |[tain-| sur- | Vehi-| Metal| Wa- of [Furni- |Convey-| Ice | Hand-|Eleva=-|ladders {Cthor {Unclas-
acci- | era | faces| cles | parts| chines{mate-| ture ors tools| tors Fiﬂed
dents rials
Totadesceoosscaoncnssasvessanvesses| 1,331 | 293 152 123 L6 I 25 23 20 20 17 16 U 126 5
Hasardous working prooedure®s.....eef 316 | 198 5 16 13 L 2 19 i 11 - - - 38 -
Lifting or moving heavy objects.| 281 | 179 5 13 19 L - 18 - 1 - - - 32 -
Lifting objects to high places.. 26 19 - - - - - 1 L - - - - 2 -
Obhere-cevesresacscnsrcscnssoses 9 - - 3 - - 2 - - - - - - L -
Defects of agencieseccecssccceseses] 238 39 75 53 20 2 - 3 1 2 1 3 1 38 -
S1ipPOry.ecesscccracccsscovacsosl 75 3 55 12 - - - - - - - . - 5 -
Sharp-edged, rough, slivered..e. 58 18 10 L 18 - - - - - 8 -
Improperly designed or
constructed] L 2 L 28 - 2 - 1 - - 1 5 -
Hidden defects, oracked, worn.e. 39 8 1 8 2 - - - - 2 1 2 1 U, -
Projecting nails, wires, etocs... 22 8 5 1 - - - 2 - - - - 6 -
Inproperly guarded agencieses......| 165 2 29 36 - 32 13 - 15 - 8 11 7 12 -
Jack of guardrails, gatea, eto.. 59 - 19 11 - 1 13 - I - - 9 - 2 -
Iack of point-of-operation
enclosures! 37 - - - 28 - - 1 - 8 - - - -
1aok of anchors, loocks, etcessss 3l 2 10 6 - 2 - - 3 - - 2 - 9 -
Lack of handle guardSescccecsee 15 - - 15 - - - - - - - - - - -
lack of enclosurss for gears,
pulleys eto. 13 - - 4L 1 - - 7 - - - - 1 -
Otherecesvecvacncarsocosssserand i - - - - - - - - - - - 7 - -
Hazardous arrangement.ee.ssse-essasl 139 S 8 16 6 - 10 1 - 7 2 1 6 28 -
Unsafely stored or piled... 85 50 1 1 6 - 7 1 - - 2 - - 17 -
Unsafe layout of operations Ini L 7 15 - - 3 - - 7 - 1 - n -
OthOrececcecscssasccosssscsssnns 13 - - - - - - - - - - - 6 7 -
Poor housekeepingeseesescscesscrass) 31 - 30 1 - - - - - - - - - - -
Lack of personal safety equipment.. 20 - - - h 3 - - - - 6 - - 10 -
Obhereesseessscessssacvssaccensosen 7 - 5 1 - - - - - - - 1 - - -
Unoclassified; insufficient datacess] 415 - - - - - - - - - - - - - AL
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Table 1l.--Work acoidents to warehousemen, 1950,

-50-

classified by hazardous working condition, unsafe act, and type of warehouse.

Total-- Farm- Household~
all products goods Merchandise Refrigerated
Hazardous working warehouses 1/ warehouses warchouses warehouses warehouses
condition and =
unsafe act Per- Peor- Per- Per-~ Por-
Number] cent E/ Number } cent 37 Number | cent 3/ tumber |cent 2/[Number | cent 2/
HAZARDOUS WORKING CONDITIONS (216 warehouses)
TotBleceecvsovsnoreonsocancssd 1,331 100.0 21, 100.0 89 10040 600 10040 118 10040
Hazardous working prooedures. 316 3Ll 57 37.1 28 1.8 138 3),40 93 32.8
Lif‘bing he&vy objects..u. 281 3006 51 33-2 26 38 8 128 31-5 76 2608
Lifting to high placesssss 26 2.8 L 246 1 1.5 é 1.5 15 543
Obtherecscessesssscccscsesnsd 9 1.0 2 103 1l 105 ,4 1.0 2 n7
Defects of agenciesescssssecd 238 2640 31 20.1 17 20.9 113 27.8 76 2649
S11PPOryessssccscsvsasssns 5 8.2 9 549 L 640 22 Sely Lo | 12
She.rp-edged, rourheseseess 58 603 7 ,405 5 7.1‘ 3)4 8.)4 10 3.5
Improperly designedesseesd Ll L8 L 2.6 1 1.5 29 71 8 248
Hidden defects, Wornessses 39 L3 6 349 1 1.5 21 Se2 11 3.9
Projecting nails, wires.. 2 24 5 342 3 LS 7 1.7 7 245
Improperly guarded agencies.. 165 18.0 36 234 9 13,}, &, 15.8 55 19.4
lack of guardrails, gates. 59 645 10 645 L 549 25 643 20 7.0
lack of point~ofe
operation enclosures. 37 L0 15 348 In 640 9 242 9 342
lack of anchors, lockseees 3L 347 L 2.6 1 1.5 18 Lely 11 39
Lack of handle g\xards..-.. 15 1.6 2 1-3 - - 3 o7 10 3.5
Lack of enclosures for
gears, pulleys, eto 13 1y 2 1.3 - - 6 1¢5 5 1.8
Othereecescrcrscsessoncsaned 7 o3 3 1.9 - - 3 07 - -
Hazardous arrengementessecces 139 15.2 20 13.0 10 149 67 1645 Nl 1.5
Unsafely stored or piled.d 85 9e3 11 Te2 8 11.9 L 1., 20 Tl
Unsafe layout of
operations. L1 Le5 7 Le5 1 1.5 18 Ly 1, 5449
OthBrecesessesncocsoncocons 13 1.’4 2 1.3 1 1.5 3 '7 7 205
Poor housekeepingeescsscessed 31 el L 2.6 L 64 16 349 7 25
lack of personal safety
equipment 20 242 5 342 1 1.5 é 1.5 8 2.8
Otheressessvececsnsescsscasvd 7 8 1 » 1 1.5 2, . 3 1.1
Unclassifiedecccececcssoeseed 415 - 60 - 22 - 194 - 135 -
UNSAFE ACTS (245 warehouses)
To‘tal....-..................-‘ 1,477 100.0 205 100.0 102 10040 698 100.0 L62 | 10040
Using equipment unsafely....s L24 L0.5 62 4249 31 L0.2 187 28.0 2 L3.6
Taking wrong holdeseeseced 183 17.5 33 22.7 16 20.7 T7 1547 56 172
Gripping insecurelyescesesd 159 152 25 17. 1n Uje3 T 1540 L8 1,48
Pulling hand trucksessess 60 Se7 1 o7 2 2.6 27 55 30 9.2
Using hands instead of
equipmenty 16 1.5 2 1 1 1.3 7 1d; 6 1.8
Othereecsceccerescecrsanas é b 1 o7 1 13 2 o 2 &b
Taking unsafe positionseeceed 383 | 3647 61 | L2. 30| 39.0 | 168 el | 120 | 36.9
Inattention to footingeeed 161 1544 26 18.0 15 19.5 72 Useb L6 U
1ifting with bent backe.ed 61 Se8 7 Le9 L 52 27 5e5 22 6.8
Inattention to
surroundings 57 55 7 Le9 5 6.5 26 5e3 19 5e8
Exposure to moving
equipmenty 29 248 5 345 1 13 9 1.8 13 Lie0
Othereeecscscsscsecscssass 75 702 16 11.1 5 6.5 3)4 609 20 642
Unsafe loading or placingesss 106 1061 7 L9 10 13.0 55 112 33 1062
Falling to secure or warn... 50 L1e8 2 1dy I 5e2 33 647 11 LN
Operating or working at
unsafe speed L8 Leb 8 56 1.3 29 59 10 3el
Faliling to wear personsl
safoty equipmen 27 2.6 3 2.1 1 1.3 16 3e3 7 242
ObhOrecsssscessceacssvssssnns 7 o7 1 o7 - - n o8 2 b
Unclassifiedessssecscsoscene L32 - 61 - 25 - 206 - 137 -

1/ Includes ficsures not shown separately because of insufficient information to classify.
g/ Percents are computed on classified cases only.
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Table 12,--Work acoidents to warshousemen of 21,5 warehouses, 1950,

classified by unsafe act and aocident type.

Struck by moving Falls
objects Caught In-
Total in, hala~- |[Contact Tnclas~
mmber Over=- on, Strik-|Slips,] tion, with |jOther] sified
Unsafe acts of Fall~ exer~ or To On ing |[stum- | ab- lextreme
acoi~ ing tion be~ |Total| lower [seme [against]bles sorp- |[temper=-
dente| Total | ob- | Other tween levels|level tion | atures
Joots
Totalesssossecseseerccsoscassnscsss| LUTT 459 317 U2 32, 257 181 109 72 136 71 2l 12 8 5
Using equipment unsafely..esseesess] L2l 15, 13 L1 68 ul é 2 L L6 6 2 - 1 -
Teking wrong hold of objectsees.] 183 20 16 Ll 92 1 - 1 25 - - - 1 -
Gripping objects insecurely.ssss| 1% 123 109 i 17 6 2 2 - 11 - - - - -
Pulling instead of pushing
handtrucks.] 60 9 - 9 2 39 3 - 3 2 5 - - -
Using hands instead of equipment 16 1 1 L L - - 6 1 - - -
Otheressseseccncaseccssesanseansns é 1 1 1 - - - 2 - - - -
Teking unsafe positions or postures| 383 60 28 32 7h 60 112 76 36 33 39 - 1 N -
Inattention to footinge.. eee| 161 16 L 2 - 10 89 58 31 6 1 39 - 1 - -
Lifting with bent backescoscrasel 61 - - - 57 - - - - - - - - L -
Inattention to surroundingse...s| 57 13 3 10 - 19 1 1 - 24 - - - - -
Exposure to moving equipmentesse 29 7 1 [ - 22 - - - - - - B - -
Exposure to falling or rolling
objeots b1 6 5 1 [ 2 - - - - - - - -
Obheressssevsssersrscscasssossos 61 15 5 13 31 7 22 17 5 3 - - -
Unsafe loading or placinge.seecsees] 106 76 73 3 6 17 2 2 - L - - 1 - -
Failing to secure or warn. o 50 2 1 13 1 2l - - - - - - - 1
Failure to look or dlockessesceed 29 U 11 3 1 bIN - - - - - - - - -
Failure 0 WaIrNcccssveccccaccacsyd 21 10 - 10 - 10 - - - - - - - - 1
Operating or working at unsafe
speeds L8 20 10 10 1n 2 2 1 1 5 7 - - 1 -
Throwing objects instead of
paesing 19 7 5 2 11 1 - - - - - - - - -
OthOresscsssvecesvssccvsconnceod 29 13 5 8 - 1 2 1 1 5 7 - - 1 -
Failing to wear personal safety
equipment 27 L - In 1 2 2 2 - 17 - 1 - - -
Othereecsssvssccesassisssscesveeccs 7 1 - 1 - 3 - - - 1 - - 1 1 -
Unclassified; insufficient datas...d 432 120 82 38 163 8 57 26 3 30 19 21 9 1 N
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Table 13.--Work accidents to warehousemen of 2,5 warchouses, 1950,

classified by unsafe act and activity.

Total Oreratin~ or usins equipment
Unsafe act number Handling Walking,
of mate- standing, | Other
acci- rials Total | Vehiocles| Hand- Other etce.
dents 1, tools
TOtalesorsrcnnracorcnenncnenncance 1,477 als 338 191 91 53 235 7
Using equipment unsafelyeeecececsses Lal 268 Ul 79 35 30 9 -
Taking wrong hold of objectSeess 133 119 61 1 24 23 2 -
Gripping ohjects insecurelyssses 1% 136 16 6 9 1 5 -
Pulling instead of pushing hand-
trucks| 60 2 58 58 - - - -
Using hands instead of equipmendy 15 8 6 - - 6 2 -
Otherecesscccccccssssessscnsscssd 6 3 3 1 2 - - -
Taking unsafe positions or postures| 383 172 85 52 27 6 119 -
Inattention to footinressssecess 161 i 10 10 - - 75 -
Lifting with bent backeessesooss 61 61 - - - - - -
Inattention to surroundingse.ses 57 15 2 27 2 - 11 -
Exposure to moving equipmentesss 29 2 10 L 2 L 1 -
FExposure to falling or rolling
object U 10 3 - 2 1 1 -
OtheTesssesscssseacescsncascoses 61 10 33 11 21 1 18 -
Unsafe loadins or placinfesescscced 106 61 33 29 2 2 7 1
Failing to secure Or WArmneeseesscess 50 26 4 2 1 1 15 -
Failure to lock or blocKeesseses 29 18 L 2 1 1 6 -
Failure 0 WarTieese  ccvicevonne 21 8 - - - 2 -
Operating or working at unsafe
speeds L8 22 13 8 3 2 12 -
Throwinyg objects instead of
passing 19 17 - - - - 2 -
Otherecescesrsascaccarcocsosacnsd 25 5 13 8 3 2 10 -
Fuiling to wear personal safety
equipment; 27 15 7 - 6 1 3 -
Otherececesececcssvscacssasscancocd 7 1 3 - 1 2 1 1
Unclassified; insufficient date...d Lze 283 Lo 2, 16 9 69 5

1/ 1Includes figures nct shown separately because of insufficient information to classifye
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