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APPENDIX 1.-DESCRIPrIVE ANALYSIS OF COMMON OCCU­
PATIONS OF MINORS. 

Even this somewhat gener!U survey of minors employed in the 
metal-manufacturing industries would lack completeness if it were 
not supplemented by descriptions of the kinds of work which they do. 
Teachers, vocational counselors, certificate-issuing officers, and other 
persons whose work is related to the transition of children from school 
to the various types of industry need to understand, at least in a 
general and untechnical way, the processes which the child will be 

'ealled upon to perform. To obtain this knowledge is especially 
difficult for those without technical training or without the time and 
opportunity for personal investigation, because the comparatively 
simple types of work-in which minors are chiefly employed-have 
not been considered worthy of analysis by the technical writers on 
the subject.1 

The limited scope of the suritey made impracticable an exhaustive 
and technical study of the postural and other physical strains inci­
dent to each occupation or of the probable effects upon health and 
physical development of the work which these minors were doing. 
But it was felt that a careful description of the processes, attempting 
to emphasize the aspect of the work which made it difficult, hazardous, 
or mentally or physically trying would present such a picture of the 
young worker and his environment as would serve all practical pur­
poses. The process studies were made and the descriptions written 
by a mechanical engineer familiar with the construction and opera.­
tion of machines and with the technical work of metal manufacturing. 10 
The information in regard to the hazards incident to the occupations 
described was supplemented by data obtained from employers, safety 
engineers, and representatives of insurance companies carrying 
industrial accident risks, regarding general hazardous conditions and 
occupations in metal-manufacturing plants of the type studied and 
the dangers of the particular occupations in which minors were found 
engaged. 

Because occupations designated as identical vary in detail with the 
type of product, the machine used, and the kind of establishment, it 
was necessary to select for each of these descriptions an individual 
process as carried on in a single factory. Nor was it possible, owing 
to limited space, to describe all the different kinds of work that 

1 Bee Appendix IV, Bibliography, p. 127, for references to technical works describing the more skilled 
OOOI1pations. 

1a Later, the descriptions were read and critirued by officials, including superintendents and em­
ployment managers, in a number of the factories where the studies were made. 
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64 MINORS IN METAL-MANUFACTURING iNDUSTRIES. 

minors were found doing. But every effort has been made to select 
typical processes, and it is believed that these illustrations fairly 
represent the occupations of young persons in the factories studied. 

The occupational descriptions were supplemented by information 
obtained from employment managers as to the general or technical 
education and the industrial experience needed for the type of opera-: 
tion described, as well as the time required for learning and becoming 
proficient in its performance. The occasional wide variations of 
opinion found were probably due less to actual differences in stand­
ards than to the fact that some occupations nominally identical in 
reality-owing to a: difference in the tools used or in the nature of the 
product-required more training and skill in one factory than in 
another. 

In order to show how each process relates to the work of the factory 
as a whole, the discussions of the specific occupations studied are 
arranged under the departments in which the workers are usually 
found. The departments are taken up as far as possible in an order 
corresponding to the factory organization for production, as follows: 
(1) Engineering department; (2) pattern shop; (3) foundry; (4) 
core room; (5) casting-cleaning departinent; (6) forge shop; (7) heat­
treat department; (8) machine shop; (9) tool room; (10) sheet-metal 
department; (11) paint shop; (12) trimming and top-making depart­
ments; (13) inspection department; (14) assembly department; (15) 
testing, adjustment, and final-repair department; (16) other depart­
ments. 

No one general outline, however, could be entirely accurate in 
detail for every plant, as production methods varied slightly 
in each one. None of the factories visited included all these depart­
ments, some because the product did not demand all types of work, 
others because certain of the parts used, such as forgings or castings, 
were purchased instead of manufactured. 

THE ENGINEERING DEPARTMENT. 

WORK DONE.-In the engineering department are designed all the 
products which are to be made in the factory, as well as any special 
tools, jigs, dies, or fixtures necessary to their production. Drawings 
and blue prints are made for the pattern shop, the machine shop, 
and any other department doing work on any part. In automobile­
body factories and other factories producing parts on special con­
tract, however, designs and working drawings of the parts ordered 
may be furnished by the purchaser. All experimental work of the 
factory is done here, and materials used in the factory are tested. 

MINORS EMPLOYED.-In the factories studied 13 minors were em­
ployed as draftsmen and designers, 3 as chemists, a few in testing 
materials for use in the factory, and a few as blue-print machine 
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operators, blue-print boys, and messengers. Most of the work of the 
engineering department demands such a high grade of skill and experi­
ence that few workers under 21 years of age are employed. Its chief 
importance in this study lies in the fact that many boys engaged in 
other work in the factory hope for promotion to other positions in 
this department as tool designers or draftsmen. 

Tool designer and tool detaDer.2 
Description of work.-The tool designer designs and makes working 

drawings for special tools, jigs, and fixtures, such as screws, turret­
lathe fixtures, milling-machine tools, boring bars, and stamping, 
forming, and drawing dies. The detailer draws in detail from the 
general drawing the parts of any given machine. 

Hazards or strains.-The work involves eyestrain, the exercise of 
a high degree of accuracy and responsibility, and the usual physical 
disadvantages of an exacting sedentary occupation. There is no 
accident hazard. 

Requirements.-Thorough training in all drafting methods and 
conventions and in the accurate use of the T square, triangle, scale, 
protractor, and other drawing instruments, as well as experience as 
operators on the types of machines for which they are to design tools, 
are necessary for both desi;;ners and detailers. They must hav~ a 
working knowledge of mathematics, mechanics, the strength of ma­
terials, and the relation of the views of mechanical drawings, and be 
able to make calculations and layouts and developments for sheet­
metal work. They must be familiar with the common stock ma­
terials (such as bolts, nuts, washers, common sizes of stock iron and 
steel rods and bars), the standard types and sizes of drills, taps, dies, 
reamers, and gear cutters, know the meaning of the common shop 
terms (such as drill, ream, tap, bore, grind, taper, face, finish, etc.), 
know the use of reference books and catalogues, the principles of 
pattern making and molding, and the pattern-shop and foundry 
notations. The wltt'k of the detailer requires less responsibility and 
originality than that of the designer. 

Tool designers must be at least 18 years of age. The employers 
interviewed preferred boys with experience as draftsmen, toolmakers, 
or machine hands. 

Learning period (tool designer).-Two and a half to four years; 
from three to six years to become proficient. 

Assistant chemist. 
Description of work.-The chemist in one of the automobile fac­

tories visited tested the chemical properties of samples of all mate­
rials used in the factory. The assistant chemist usually worked 

• Fe&" e&mlpgs, lee Table 7, p. 16, where these occupations are claasifted under draftsmen and designers. 
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with him, but on many occasions he' had to work alone and take the 
sole responsibility of the test. Following is a partial list of the ma­
terials tested: Steel for phosphorus, sulphur, manganese, and 
carbon; alloy steel for chromium, nickel, vanadium, and tungsten; 
high-speed steel for tungsten; cast iron for sulphur, phosphorus, 
silicon, manganese, and carbon; iron and steel for hardness, by means 
of the scleroscope and the Brinell hardness machine; brass, bronze: 
babbitt, aluminum, and German silver for copper, leaH, zinc, tin, 
antimony, magnesium, and aluminum; phosphorus bronze for phos­
phorus and manganese; paints, varnishes, and resins for oil content, 
kind of oil, pigment, and drier; lubricating oils and greases for flash 
point, burning, viscosity, per cent emulsion, and per cent ash; cut­
ting compounds and cutting oils for per cent mineral and. per cent 
vegetable oil. 

Hazards or straim.-Slight burns and minor explosions in handling 
chemicals. Nervous strain due to responsibility, accuracy, and 
sometimes speed in doing work. 

Requirements.-Courses in chemistry or engineering are usually 
required, though in some cases the necessary experience may be ob­
tained in the factory. 

Learning period.-For chemist whose work is described above, 
two years; a longer period to become proficient. 

Scleroscope operator. 
Description of work.-The testing of materials may be subdivided 

into several comparatively simple operations, one of which is the 
determination of the relative hardness of metals, by testing with a 
scleroscope. This instrument consists of a glass tube about a foot 
long and with an inside diameter 'of about one-fourth of an inch, in 
which is a small steel hammer tipped with diamond and controlled 
by a rubber bulb attached by rubber tubing to the top of the glass 
cylinder. The operator places the piece to be tested under the base 
of the scleroscope and lowers the glass tube unID it rests upon this 
piece. He then squeezes the bulb and the hammer drops; as it hits 
the hardened surface it rebounds. The operator reads the height of 
the rebound as indicated on the graduated scale which is on or behind 
the glass tube and records it. He must read tM scale very quickly 
and accurately at the moment the hammer reaches the height of its 
~~. . 

Hazards or strains.-Little danger is inherent in the occupation. 
There may be physical strain due to handling heavy material. 

Requirements.-No technical education is necessary. Experience 
in the factory as assembler or machine operator is desirable. 

Learning period.-Two weeks; six weeks to become proficient. 
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Blue-print maebine operator. 3 

Description ofwork.-The blue-print machine operator in one of the 
automobile factories studied ran the machiJ;te which made blue prints 
from the tracings sent in from the drafting-room. He sat at a ledge 
or table attached· to the machine and fed the blue-print paper from a 
roll in the box below onto a wide, moving, endless belt. As the blue­
print paper moved along he placed the tracings on it. Paper and 
tracings moved under a convex plate of glass above which was a row 
of six arc lights. After printing the design, the machine carried the 
paper under a guard, to remove the tracings, through a stream of 
running water to develop it, and then over a rack containing a gas 
flame to dry. The machine was motor-driven, and the operator 
regulated its speed by shifting a foot lever. He had to know how to 
control the machine and the proper speed at which to run it. 

Hazards or strains.-The glare of the arc lights involves some eye­
strain, even when they are covered with a hood to reflect the light 
and to protect the operator's eyes. 

Requirements.-An eighth-grade education is desirable. Any 
courses in drafting are valuable. Sixteen-year-old boys or girls may 
enter the occupation. 

Learning period.--One week; three months to become proficient. 

'THE PATl'ERN SHOP. 

WORK DONE.-Patterns to be used in making molds in the foundry 
and core boxes for making cores are made in the pattern shop. In 
the automobile-body factories, templates or exact patterns of every 
piece in the body, whether of wood or metal, are made from the sam­
ple body, which has been made up and approved previously. 

MINORS EMPLOYED.--One minor was reported as a pattern maker; 
nine were pattern makers' apprentices. 

PaUem maker's apprentice.4 

Description of work.-An apprentice begins his training by doing 
odd jobs about the shop, sorting and storing patterns, and helping 
the other workers. As he becomes somewhat familiar with shop 
methods he is given small, siInple patterns to make. As he works 
with the wood and the tools he becomes more skilled, so that he is 
able to do something a little more difficult. Later he is put to work 
on patterns that require the use of woodworking or metal-working 
machinery such as the band saw, the sander, the lathe, the grinder, 
etc . 

• For earnings, see Table 7, p.l6, where this occupation is classified under Machine operator-Other. 
• For eamiDgs, see Table 7, p. 16, where this occupation is classi1led under Apprentices, • 
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Hazards or strains.-Machine-shop hazards.5 Woodworking ma­
chinery used in making the woodern patterns is considered especially 
hazardous. 

Requirements.-An eighth-grade education; in addition, some 
technical training is desired. Shop experience as a trucker or stock 
boy is valuable. The work is considered too hard for women. 

Learning period.-An apprentice must serve four years to become a 
journeyman-a fact which indicates the skill demanded. Much skill 
and knowledge are needed to make the pattern so that it will come 
out of the mold easily (some have to be made in several pieces and 
put together with dowel pins) and allow for shrinkage of the metal 
as it cools and hardens. 

THE FOUNDRY. 

WORK DONE.-CastingS for the heavier parts of machinery are 
ma.de in the foundry. Sand used in making the molds is mixed, 
either by machine or by hand; molds are made, either at the bench 
(small molds), on the floor (large molds), or by machine; iron, melted 
in a cupola or other furnace, is poured into the molds. When cool 
the casting is taken from the mold and the loose sand knocked off. 

FOUNDRY HAZARDs.-In factories in which there were foundries, 
employers usually considered the work there more hazardous than 
in any other department. Danger of burns from molten metal, of 
bruises, and of strain from heavy lifting, exposure to extremes of 
tempera,ture and to blinding light from molten metal, and the smoke, 
gas, and dust of the workroom make the foundries unhealthful and 
often dangerous places in which to work. In the large foundries the 
overhead crane for carrying molten metal adds another element of 
danger. These dangers are guarded against in some factories by fur­
nishing leggings, aprons, and gloves to the workers and by providing 
and operating adequate ventilating apparatus. 

MINORS EMPLOYED.-Six boys in the establishments studied were 
working as molders, a few as apprentice molders and molding­
machine operators; 1 was a pourer; 105 were working in the foundry, 
core room, or casting-cleaning department, as laborers, helpers, 
chippers, chill-pickers, rattling-room laborers, core cleaners, carriers 
or stackers, or wire boys, or at other occupations.6 

Molder's apprentice and machine molder.7 

Desm-iption of work.-The apprentice enters foundry work with 
the intention of learning the molder's trade. At the beginning he is 
practically no more than a helper, but, unlike an ordinary helper, 
he is given some of the simpler kinds of work the practice of which 
will help him in advancing to more important work. He learns the 

• See p. 75 et seq. 
I See pp. 70-72 for description of work in the core room and the castIng-cleanlng department. In the 

tabulation no distinction was made between the laborers in the foundry and in these two departments. 
7 For earnings, see Table 7, p. 16, where this occupation is classified under apprentices and molders. 
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method of moistening the sand and mixing it before it is made into 
molds, how to place the patterns in the flasks, how to ram the sand 
in the flasks, how to ventilate the mold, how to remove the pattern 
from the sand, how to set the cores, how to use the tools for repair­
ing slightly broken molds, how to put on the parting or facing sand. 
These are all processes which require care and judgment obtainable 
only through experience in doing the work. 

The work of one of the machine molders in a large foundry con­
sisted of making molds for iron castings on the molding machine, 
which was operated by air pressure. A mold is a cavity (of the 
same form as the desired casting) made by packing sand around a 
pattern and then removing the pattern. The flask, or box-like 
frame which holds the mold, consists of two parts known as the 
"drag," or lower part, and the "cope," or upper part. Each is 
filled separately; the cope is then placed on top of the drag. To 
make the drag, the molder fastened the lower side of the pattern 
to the table of the molding machine and put a flask on the table 
around the pattern. He partly filled this flask with molding sand, 
put in wooden pegs called "soldiers" or gaggers" to hold the sand 

. together, filled the flask full of sand, tapped it down, and smoothed 
it off. He then gently pushed a small wire down through the sand 
to make vent holes for the escape of the gas when the iron should 
be poured in, and placed on top a thin iron plate. There was an­
other table on the machine above the mold, top side down, which, 
by turning a small lever, the operator lowered until it lay flat on the 
top of the flask. He turned another lever that caused both tables 
and the flask between them to jolt up and down, thus packing the 
sand tight in the flask. By turning a third lever the operator caused 
the machine to revolve the tables and flask so that the table to which 
the pattern had been fastened was on top. The turning of a fourth 
lever caused this table to vibrate slightly while the one now on the 
bottom was being slowly lowered; this made it possible to draw the 
pattern out of the mold without breaking the sand. The drag was 
then lifted by means of the iron plate on which it rested and placed 
on the floor. The molder wet the edges of the mold with a swab 
80 that the sand would stick together and not crumble. Later he 
inspected the mold and repaired and smoothed any broken edges 
with a slicking tool. He also sifted a white parting powder onto 
the face of the mold so that the two halves would not stick together. 
Several drags were made at one time, then several copes to fit on 
top of them. The cope was made in exactly the same way as the 
drag except that in making the former a hole called the "sprue 
hole" was cut from the top of the sand down to the mold through 
which the molten iron might be poured. The complete operation 
of making drag and cope required about eight minutes. 
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Hazards or strains.-General foundry conditions and hazards. 8 

Requirements.-Most employers interviewed preferred molders 
who had had· an eighth-grade education. Others said this was not 
absolutely necessary. School training in foundry work or experi­
ence in other foundries was considered desirable. 

Because of the experience and physical strength required, only 
boys 18 years of age or older were employed as apprentices or as 
molders. 

Learning period (molders).-From one to three years; from two to 
four years to become proficient. In some factories illolders were 
required to serve an apprenticeship of four years. 

Foundry Iaborer.9 

Description of work.-The following description shows the work 
of a foundry laborer in one of the establishments visited. While 
the molders were making their molds he shoveled new molding sand 
from a bin onto his wheelbarrow and wheeled it to the molders who 
needed it. He also wheeled facing sand to the molders. While 
the iron was being poured he shoveled facing sap.d through a screen 
set up slantingly. 

Hazards or strains.-General foundry hazards. The work may 
involve strain from heavy lifting. 

Requirements.-No education is required, though some employers 
said they preferred workers with a common-school education. Ex­
perience is not required, but the work demands strength and endur­
ance. 

Learning period.-Less than three days; one day to a week to 
become proficient. 

THE CORE ROOM. 

WORK DONE.-In the core room cores are made to fit into the molds 
where holes or cavities in the castings are desired. Work here is on 
the whole lighter than in the foundry. 

CoRE-ROOM HAZARDS.-There is little accident hazard. The smoke 
and fumes from the core ovens are annoying and possibly harmful. 

MINORS EMPLOYED.-Fifteen boys and sixteen girls were employed 
• as core makers and 6 boys as core maker's apprentices. (See also 

page 68 under "Minors employed" for core-room laborers, helpers, 
etc.) 

Core maker.10 

Description of work.-The work done in one of the smaller foundries 
in making a core for the hub of an automobile-engine flywheel is illus- . 

I Beep. 68 • 
• For earnings, see Table 7, p. 16, where this """upatlon is classified under Laborers and helpers-Foundry 

and core room. 
10 For earnings, see Table 7, p. 16, where this occupation is classified under Coremakers. 
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trative of the core maker's work. The worker first placed on a table 
in front of him a cylindrical iron core box (inside diameter about 8 
inches and height about 6 inches) which was divided in halves and 
held together by thumb screws. In the bottom was a hole in which 
he inserted a seven-eighths inch pin long enough to reach the top of 
the box. He also inserted diagonally two one-half inch rods through 
holes in the sides of the box. In the completed core these rods 
make one large hole through the center and four smaller diagonal 
holes leading from the center to the outside which allow the molten 
iron to run through to the body of the flywheel. Mter the pins 
were in place the core maker filled the box with core sand, packed it 
down, and leveled it off with a heavy plate. Then he laid the plate 
on top, turned the box over, rapped it to loosen the core, took the 
box apart, and removed the pins, leaving the core on the plate. He 
then lifted plate and core to the rack on which it 61<> be baked in the 
core-baking ovens. Mter making about 15 cores he put kerosene on 
the pins and on the inside of the core box with a brush to prevent the 
sand from sticking to them. 

Hazards or strai1l.8.-General core-room conditions and hazards. 
Requirements.-Besides a good elementary education, the core maker 

should have a thorough knowledge of the method of handling core boxes 
and core sand. Experience as foundry or core-room laborer is of 
value. 

Learning period.-In some factories it was reported that the work 
could be learned in a few weeks, but in others the employers said 
that two or three years' experience was needed to become proficient. 

THE CASTING-CLEANING DEPARTMENT. 

WORK DONE.-In the casting-cleaning department the castings from 
the foundry are cleaned and smoothed by sand blast, by grinding, and, 
if small in size, by rattling (or tumbling). Projections on the cast­
ings may be chipped off with a chisel. 

CASTING-CLEANING DEPARTMENT HAZARDs.-The air is likely to be 
full of dust from the rattling process and from the sand blast. 

MINORS EMPLOYED.-See page 68, under Foundry, minors employed. 

Rattling-room Jaborer.ll 

Description of work.-It was the duty of one of the boys found 
working as a rattling-room laborer to pick up the castings after they 
had been taken from the rattlers, load them into a truck, and cart 
them to the bins at the other end of the room. As he unloaded, he 
sorted the different kinds and put them in their respective bins, 
throwing out the imperfect ones. 

11 For earoings, see Table 7, p.l6, where this occupation is classified under Laborers and helpers-Foun­
dry and core room. 
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Hazards or strains.-Some physical strain. is involved. The room 
IS noisy and the air full of dust. Slight bruises and scratches may 
be incurred in handling the castings. 

Requirements.-A common-school education is preferred but is not 
always required. The work demands considerable strength. 

Learning period.-The work is very easy to learn. 

THE FORGE SBOP.12 

WORK DONE.-In this department, which is known in some factories 
as the blacksmith shop, parts requiring both lightness and great 
strength, such as cam shafts or crank shafts, are forged out from hot 
steel by the action of two-part dies in the steam hammer. The 
welding of pressed steel or other parts may be discussed here, though 
it is not always done in the forge shop. 

FORGE-SHOP HAZARDS.-Burns from working with hot metal. 
MINORS EMPLOYED.-Fourteen minors were working as heaters, four 

as welders, and a few as helpers and laborers. Work as hammerman, 
forge man, or blacksmith requires such strength and skill that minors 
can seldom qualify . 

. Beater.13 

Deslription of work.-The heater observed in one forge shop picked 
up with long-handled tongs the pieces of iron which had to be heated 
before they were forged in the steam hammers, and placed them in 
the heating furnaces. He watched them to see that they reached 
the proper temperature for forging and replenished the supply as the 
hammermen's helpers took out the red-hot pieces. The furnaces 
were gas-heated ovens made of iron and lined with fire brick. The 
heater regulated the temperature by turning a valve in the pipe. 

Hazards or strains.-Danger from the extreme heat of the work­
room and risk of burns. 

Requirements.-An elementary education is desirable but not 
always required. One employer said that any course dealing with 
the carbonization of metals would be valuable. The work is con­
sidered too hard for women. 

Learning period.--One week or less; one week to one month to 
become proficient. 

Blacksmith's helper.14 

Deslription of work.-The work of the blacksmith's helper in one 
shop was to assist the blacksmith in whatever he might have to do. 
Ris usual duties were to keep clear the space around the forge, 

It This department Is not found in factories for which forgings are bought outside. In one factory studied, 
however, the principal product was drop-forged parts . 

.. For earnings, see Table 7, p. 16, where oocupation Is classified under Heaters. 
" For earnings, see Table 7, p. 16, where occupation is classified under Apprentices. 
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keep the tools in place when they were not in use, hand the tools to 
the blacksmith when he asked for tltem, hold the end of the stock while 
the blacksmith was working on it, and act as hammerman to cut off 
stock or to form it while the blacksmith held the stock and the cut-off 
or forming tool. It was also his duty to keep coal on hand for the 
forge fire, and he might at times be given some of the simpler black­
smith work. 

Hazards or strains.-The helper is in danger of being burned by 
flying sparks or by accidentally touching the hot iron and of being 
struck by particles of iron. In hot weather the temperature in the 
shop rises to a dangerous height. The work requires strength and 
endurance. 

Requirements.-Eighth-grade graduates are preferred . 
. Learning period.-The work may be learned in one day and pro­
ficiency gained in a week or less. 

Aeetylene welder and electric-arc welder.15 

Description oj work.-The work of the acetylene welder may be illus­
trated bya description of the welding of the two halves of a pressed steel 
automobile rear axle housing. The worker placed them in a form and 
tightened it so that the corresponding edges of the two halves were 
heid firmly together. This accomplished, he lighted his acetylene 
blow torch and adjusted it (by turning the screws which regulated the 
amounts of oxygen and of acetylene) until the flame became blue 
and produced heat sufficient for welding. 1ft He then held the end of a 
piece of steel wire about a foot in length, made especially for welding 
of this kind, on the crack between the two halves of the axle housing, 
and directed the flame against the end of the wire and also against 
the parts to be welded. As the wire melted it ran into the crack; 
the metal edges of the parts also melted slightly and ran together. 
~e continued thJs process until the whole soom on one side of the 
housing was welded, then revolved the form and welded the seam on 
the other side in the same manner. 

The work of an electric-arc welder in the same plant is an illustration 
. of another type of welding: When inspection showed imperfections in 
the acetylene-welded seams of the automobile rear-axle housings, 
.ey were sent to this worker for repair. He first placed the housing 
On a bench, the top of which was connected with one electrode. The 
pther electrode was connected to a clamp which held the welding wire. 
lte switched on the current, regulated the voltage by a rheostat,17 

)I Fer earnings, see Table 7, p. 16, where this oreopation is cIassifted under Blacksmiths, lcrge men, 
lIammermen, and welders. 

MAcetytme Is a gas produced by the reaction between calclom CIIl'bide and water. This gas when 
mbred with air produces a very luminous Ilame, but when mb:ed with oxygen produces a heat intense 
euGIJCh to weld steel. The temperature of the tlame may be varied by regulating the proportiQll of oxygeq 
WIed. 

11 The rlleos1at is operated by turning a hand on a dial. 
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and holding the clamp by a handle rubbed the wire along the seam, 
lifting it up just enough to form an arc between it and the housing, 
thus melting the wire and the edges of the seam so that they ran 
together. 

Hazards or strains.-The welder is liable to burns from flying 
particles of hot metal. The electric arc welder may also receive 
slight electric shocks. Dark goggles are usually worn to protect 
the eyes from the glare and flying sparks. The arc welder observed 
wore a. metal helmet with a glass front, which afforded much better 
protection than goggles. 

Req:uirements.-One of the three manufacturers who employed 
minors as welders preferred eighth-grade graduates and those who 
had had some technical training or experience as welders. 

Learning period.-One or two months; from three to six months 
to become proficient. 

THE HEAT-TREAT DEPARTMENT. 

WORK DONE.-In the heat-treat department tools are tempered, 
forgings toughened by casehardening, dies hardened, sheet metal 
annealed ready for forming, and similar work done. The work of 
pickling sheet metal and forgings (that is, treating with acid baths 
in order to remove scale) is sometimes done in this department, 
sometimes organized separately. Other divisions of the work are 
made to suit convenience in different factories. 

HEAT-TREAT DEPARTMENT HAZARDs.-The principal danger is 
from burns or from the acids used in pickling. 

MINORS EMPLOYED.---Seven minors were working as heat treaters 
and seven as picklers. 

Acetylene annealer. 18 

Description of work:-The work of the acetylene annealer ob­
served in one factory was to anneal (or soften by heating) the metal 
around a I-inch hole in a pressed-steel automobile rear axle housing 
cover, so that the operation of flaring this hole in the punch press 
would not crack the metal. The annealer set up a cover in a con­
venient position on his bench, adjusted the flame in the acetylene 
blow torch (see \p. 73) and directed this flame against the metal 
around the hole until it was cherry red to a distance of about 1 inch 
around the hole. He then put this cover aside to cool slowly in the. 
air while he repeated the operation on another. 

Hazards or strains.-Goggles are worn to protect the worker's 
eyes from the glare of the torch as he sits at his bench. There is 
some danger from burns . 

• 1 For earnings, see Tabl~ 7, pa~ I6! w!lere occupation is classlfied_u.n.!i~J~eat treat. 
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Requirements.-Eighth-grade education preferred. The work is 
too heavy for women or for boys under 18. 

Learning period.-A week or less; one month to become proficient. 

Casehardener's helper.Io 

Description of work.-In one factory the casehardener's helper 
assisted the casehardener in any way possible, as by handing him 
tools, cleaning the shop, and casehardening small parts, such as cams. 
In doing the latter work he picked up the cam with tongs, placed 
it in a small gas furnace, and left it there until it reached,a cherry­
red color. He then took it out with the tongs and rubbed it in 
powdered potassium cyanide until it was covered (this powder 
melts and forms a thin film over the cam). After this he quenched 
the cam in water and allowed it to remain there until perfectly cold. 

Hazards or strains.-The helper whose work is described wore 
goggles to protect his eyes from the glare of the fire and the hot 
metal. In quenching the roo-hot cam he must stand far enough 
away to avoid getting spattered with hot water. 

Requirements.-Eighth-grade graduates are preferred. In one 
factory tool hardening was considered so skilled a job that minors 
were seldom able to qualify for it, but in the others visited hardening 
did not require much skill. 

Learning period.--One week; six months to become proficient. 

THE MACHINE SHOP. 

WORK DONE.-Parts from the foundry and forge shop are sent to 
the machine shop to be machined to exact size and finished. 

MACHINE-SHOP HAZARDs.-Danger from belts, shafts, and gears, 
and from the moving parts of each machine makes this department 
one of the most dangerous in the factory. Hazards vary with the 
different types of machines. A large proportion of machine acci­
dents occur on drill presses. Punch presses were named as the 
most dangerous machines because of the large number of dismem­
berments for which they were responsible. The guards provided 
almost invariably reduce output; consequently, the operator, working 
on piece rate, is tempted not to use them. In one factory the man­
ager, believing that young workers had not the ability to concentrate 
attention on their work the whole day through and were therefore 
D\ore liable to accident as punch-press operators than adults, took 
all workers under 21 from the presses. Accidents to punch-press 
operators fell as a result from an average of two in one month to two 
m the eight months in wllich the new policy had been in e1fect. 
The use of motor-driven instead of belt-driven machinery; efficient 

It For eamIng!I, see Table 7, p. 16, where this occupation Is classl1led under Laborers and helpers­
Others. 
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guards on all machines, shafts, gears, and belts; and proper clothing 
regulations have proved effective in reducing the hazards. 

MINORS EMPWYED.-In all, 619 minors, or about one-fifth of the 
total number, were employed as machine operators. As is shown 
by Table 29, 123 of them were working as drill-press operators, 99 as 
grinders, 98 as lathe operators, 89 as milling-machine operators, 
and 210 as operators on other kinds of machines. Two girls and 
62 boys were classified as machinists other than repair men; of 
these, 38 were testers, 14 adjusters, and 12 machine setters or other 
machinists. 

'tA.BLE 29.-Kind of machine operated, by sex; minors in metal-manufacturing induBtriu. 

Minors in metal­
manufacturing in­
dustries. 

Kind of machine operated, 1----,,.-------;--11 

Total. Boys. Girls. 

Total. .- ............• __ 2,840 2,536 304' 
i===i===i== 

Machine operators............ 619 M2 77 
Drills .•............. " ..• 123 U5 \ 8 

~= . .::::::::::::::: U~ ut ·····S 
Grinders. " .....•. '" .. . . 99 98 1 

External.. . . . . . . . . . . . 21 21 ....•• 
Internal.. . . . . . . . . . . . . 8 8 ....•. 
Surface... . . • . . . . . . . . . 2 2 .••••• 
Hand................ 1 1 ..•.•. 
Tool................. Z1 26 1 
Other , ........ " . .... 40 40 ••.••• 

MillIng................... 89 81 8 
Hand................ 3 3 •...•. 
Gear ....••........... 15 13 2 
Other '... ..•. .. .•.. .. 71 65 6 

Lathes ............... , . . . 98 94 4 
Tnrret. . . . . . . . . . . . . . . 20 19 1 

~~::::::::::: 7~ ~ ·····3 

, Includes not specified. 

Kind of machine operated. 

MlnOl'8 in, metal­
manufacturing in­
dustries. 

Total. Boys. Girls. 

Machine operators-Contd. 

~=l:::::::::::::::::: 1~ 1~ :::::: 
Planers. • . . . . . . • . . . . . . . . . 3 3 ....•. 
Presses ............ , . . .... 22 19 3 

Punch.press... ...... . 18 15 3 
Stamp-press ....... " . 3 3 ..... . 
Other ,............... 1 1 ..... . 

Saws..................... 13 13 ..... . 
Screw •••••. :............. 29 29 ..... . 

Hand screw. . .. . . .... 9 9 ..... . 
Automatic screw. .... 5 5 ..... . 
Other , ............ '" 15 15 ..... . 

~per:::::::::::::: ~ ····T .... ~ 
Other shapers.. . . . . . . . . . . 4 4 ..... . 
Shears... ................ 5 5 ..... . 

r~~:.:::::::::::::::: ~ 1~ 1~ 
Other machine operators. 56 46 10 

Not machine operators .... '" 2,221 1,994 227 

REQUIREMENTs.-Employers as a rule preferred operators who 
had had at le8lSt a sixth or seventh grade education and several 
preferred eighth-grade graduates. Most· of them considered any 
technical training in machine-shop work valuable. Many machine 
operators need sufficient knowledge of drafting to read simple blue 
prints. 

Drill-press operator.20 

Description of work.-The work of a drill-press operator in one fJ 
the machine shops visited was to drill five holes in a casting, using 
a four-spindle, high-speed drill press. He put the casting in a jig 
made for this particular piece of work and clamped the cover of the 
jig firmly over i.t. (A jig is a device for holding work while drilling; 
bushings in the jig indicate the size and location of the holes to be 

10 For earnings, see Table 7, p. 16, where this occupation is classifted under Machine operators-Drills. 
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drilled.) Then he lifted the jig and casting to the drill-press table. 
The drill press was equipped with four spindles (devices to hold the 
drilling tool), three holding drills of differen t sizes, and one holding 
a reamer (a tool used to enlarge a hole). The operator pulled down 
on a hand lever which brought the drill down through the hole in the 
jig where it bore on the casting until the hole was drilled. He drilled 
another hole with the same drill, then two holes with the drill next 
larger in size which was on the second spindle, then a large hole with 
the drill on the third spindle. Through the last hole he ran the 
reaming tool which was on the fourth spindle. The whole operation 
took about four minutes. 

Hazards or strains.-Even with the machine well guarded, there is 
some danger from breaking drills and from contact with the moving 

. drill. The operator stands at his work and must watch it very closely. 
Requ,irements.-The operator should be able to read simple blue 

prints. Very little skill is required, since the holes in the jig indicate 
the position and size of the holes to be drilled. In two factoryes girls 
were working as drill-press operators. 

Learning perWd.-AP. a rule operation of the machine can be learned 
in a few weeks at most and proficiency a.ttained in a few months. 

sUrtaee-grinder Operator.21 

Description of wor7c.-Surface grinding is the term applied to grind­
ing smooth a Hat surface. The work of one of the surface-grinder 
opera.tors in an automobile factory was to grind down the top surface 
of a die shoe until the tool marks of the shaper used to finish it were 
ground o~ and the surface left perfectly smooth. The operator 
placed the die shoe in position on the horizontal table of the grinder, 
where it was held in place by magnetic attraction, adjusted the grind­
ing wheel to the correct position by turning the handwheel, threw 
the long hand lever that shifted the countershaft clutch, shifted the 
clutch on the machine, and when he was sure that everything Was in 
position shifted the small hand lever that threw in the automatic 

,feed: The grinding wheel, driven by a vertical spindle, was of 
emery and measured 14 inches in outside diameter and 12 inches in 
inside diameter. The table of the machine was automatically fed 
up as it moved back and forth, the amount of the feed being adjusted 
by the operator in accordance with instructions from the foreman. 

Hazards or strains.-The machine was well guarded, so that the 
hazard was slight, although there was some danger from the breaking 
of the wheel and from Hying particles. Since this was dry grinding 
there was some dust in spite of the suction pipe attached. 

llequirements.-See machine-shop requirements. Truckers and 
rough grinders are frequently promoted to this position . 

.. For earnings, see Table 7, p.16, where this occupation Is dasslfied under Machine operators-Grinders. 
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Learning period.-Two to six weeks; six weeks to six months to 
become proficient. 

External grinder.22 

Description of work.-This type of grinding is illustrated by the 
work of a boy who was grinding piston rings on an external-grinding 
machine to correct outside diameter. To prepare the rings for the 
machine he slipped them on a rod about an inch in diameter which 
was threaded on one end and on the other fitted with a flange or base 
somewhat smaller in diameter than the piston rings were to be when 
finished. He separated each five rings by a plate of the same diam­
eter as the base of the rod and put such a plate at the end when the 
rod was filled. Before screwing on the bolt which held all the rings 
in place on the rod he put the whole in a casing, made with its two 
halves hinged together, and tightened the bolts of the casing to bring 
all the rings to a uniform position concentric with the rod. By 
tightening securely the nut on the end of the rod the rings were held 
in position and the casing could be taken off. The operator then 
placed the rod with the rings on it in position between the centers 
of the grinding machine, tightened it, and pushed the lever to start 
the machine, which revolved the work and moved it automatically 
back and forth against the revolving emery wheel. The wheel also 
moved automatically toward the work. The operator had to measure 
with calipers occasionally to determine whether the rings were 
ground to correct size. While the machine was grinding, the opera­
tor set up new work. 

Hazards or strains.-Dn this machine cutting fluid was used, so 
that there was no dust from the work. The gears, emery wheel, and 
other moving parts were well guarded. Minor bruises and scratches 
might be received while setting up the work and putting it in the 
machine. The grinder stood all day, lifted the work to the machine, 
and had to read the measurements carefully. 

Requirements.-Dperators should have at least a common-school 
education and be able to read simple blue prints and to use the 
micrometer cAlipers. Boys at least 18 yearS of age were preferred 
for the work. 

LR,arning period.-One to six weeks in most of the factories visited, 
but one employer said that it might take an operator three years to 
become proficient. . 

Intemal grinder.= 
Ducription of work.-Internal grinding may be illustrated by the 

work of a hoy who was grinding the inside of a cylinder. He hoI ted 
a fixture plate to the flange of the cylinder, hooked cylinder and 

D For earnings, see Table 7, p. 16, where this occupation is cJassi1led under Machine operators-Grinders. 
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plate to an air hoist, and raised them by means of this hoist to a 
fixture on the machine. To this fixture he bolted the plate already 
fastened to the flange of the cylinder. He started the machine by 
shifting a long lever which reached. to the shaft near the ceiling; 
then shifting another lever on the machine he started the autQmatic 
feed, which caused that part of the machine to which the cylinder 
was attached to slide back and forth. As the cylinder moved, its 
inside surface came in contact with a high-speed grinding wheel 

, mounted on an eccentric spindle which moved the wheel slowly 
around the inside of the cylinder. At each revolution of this spindle 
the operator gave the small wheel which controlled it a quarter turn, 
causing it to describe a larger circle and so grind a little deeper into 
the cylinder. He measured the inside diameter of the cylinder occa­
sionally with calipers through a hole in the sheet-iron guard, and 
stopped the machine when the size was correct. The whole opera­
tion took about 15 minutes. 

Hazards or strains.-Some of the iron and emery dust got into the 
eyes and nose of the operator, in spite of the suction hose attached to 
the cylinder to carry it away. He was in some danger of being hit by 
the revolving spindle while taking measurements, or by· the fast­
moving belt which drives the emery wheel if this belt should break. 
The worker stood all day and had to watch the work closely and read 
measurements accurately. 

Requirements and learning period.-8ame as for external grinders. 

Reamer-grinder operator. U 

Description of wor7c.-Tool grinding may be illustrated by a de­
scription of the work of sharpening plain fluted reamers (tools used 
on the drill press) in one of the large automobile factories visited. 
The grinder used was a small emery wheel about 6 inches in diameter 
and five-eighths of an inch thick, running at high speed. The opera­
tor put the reamer between the centers on the machine which were 
made to hold it; pushed the lever controlling the cross feed, which 
~ved the tool up to the grinding wheel; and pushed the lever con­
trolling the lengthwise feed, which moved the tool across the grind­
ing wheel to take the cut. Since the reamer was fluted, the edge of 
each fluting had to be ground to the same angle. After grinding 
the first edge, the operator read the dial on the cross feed which indi­
cated just how far the reamer had been moved toward the grinding 
tool. Then he revolved the reamer in its rest until the edge of another 
fluting was in position and pushed the lever on the cross feed till the 
dial read the same as for the first operation. This was repeated till 
all the edges were ground. 

If Forearnlngi, see Table 7, p. 16, where this oooupaUonls claasl1led under Machine operatollt-Orlnders. 
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Hazards or strain.-The machine was guarded in such a way as to 
protect the operator from flying pieces in case the wheel should break. 
Since no fluid was used in grinding there was some dust. 

Requirements.-Common-school education preferred. Courses in 
. tool Dl;aking and experience in other kinds of grinding are valuable. 

Learning period.-Somewhat longer than for the types of grinding 
dUscussedpreviously. 

MiUiDg-machine operator.25 

Description of work.-This process may be illustrated by the work 
done in operating a hand milling machine to mill the two sides of a 
block or pin used as an automobile-brake cable end. AP. the block 
came to the operator it was cylindrical; the machine sliced off enough 
metal to make two parallel plane surfaces. A clamping fixture' 
holding four of these blocks at once was fastened to the table of the 
machine. The two milling cutters on the arbor of the machine were 
spaced just far enough apart to cut the two sides of the block at the. 
same time. The operator put four blocks in the jaws of the clamping 
fixture, fastened them securely by tightening the jaws with a hand 
lever, and fed the table of the machine up to the cutter by turning a 
hand Cl'ank. After the cuts were completed on all four blocks, he 
moved the table back by reversing the hand crank and took the 
blocks from the clamping fixture. The complete operation required 
about one minute. 

Hazards or strains.-General machine-shop hazards. Cutting com­
pound is fed automatically on the tool while cutting. 

Requirements .-General machine-shop requirements. Minors under 
17 were not employed. 

Learning period.-About two weeks in most factories. In one 
factory three years were required to become proficient, but in most of 
them proficiency could be gained in less than one year. 

Strew-machine operator.:.l6 
Description of work.-The work of a hand turret-screw mac~ 

operator in one of the machine shops visited was to cut off pieces 
6 inches in length from a long bar of round cold-rolled steel stock, 
after drilling a hole in one end, chamfering the edge of this hole, 
and chamfering. the outside edge of the other end of the piece. By 
pulling forward a lever the operator drew the bar of stock through 
the lathe center up against a stop in the turret head. The turret 
head, which was placed on the bed of the lathe opposite the lathe 
center, had six sides, of which five, holding respectively a stop, a 
center drill, a drill, an inside chamfering tool, and another stop, were 
used in, this operation. AP. the operator moved this turret back by 

• For earnings, see Table 7, p. 16, where this occupation is classilled under Machine opemtors-Mi1Iing. 
"For ilarnings, see Table 7, p. 16, where this occupation is classiIled under Machine operators-Screw. 
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hand lever it automatically rotated through 60°, bringing the center 
drill in line with the center of the bar. Then, as he pulled the hand 
lever forward, the tool in the turret head drilled the center in the 
revolving bar. In the same way he drilled the hole and chamfered 
its inside edge. With the hand lever he then moved the work up 
.tp.the stop (the fifth tool in the turret head) which indicated the 
correct location for the use of the outside chamfer and cut-off tools 
held in the tool posts of the cross feed, one on one side of the work 
and one on the other. He operated :first the chamfering tool, by 
hand lever, across the machine in one direction, and then the cut­
off tool by pulling the same lever back again. The whole operation 
required about four minutes. It is similar to other kinds of work 
on a turret lathe. 

Automatic screw machines perform automatically all the opera­
tions described above. The operator may tend four or more such 
machines, oiling them, regulating the flow of the cutting compound, 
taking away shavings if they are clogging the machine, .replacing 
dull tools with sharp ones, and putting in new stock. 

Hazards or strains.---Scratches and cuts to hands and fingers from 
contact with the moving parts of the machine, and injury to the 
eyes from flying particles. Gears and motor on the machine 
observed were guarded. Strain is involved in the close watching of 
the work and in the speed of production. 

Requirements.-Besides knowing how to control the machine, the 
operator should be able to read simple blue prints. (See also general 
machine-shop requirements.) 

Learning period.-Generally a few weeks. 

Boring-machine operator.27 
Description of work.-Operation of the boring machine may be 

illustrated by the work of 0. boy who was boring out the hub of a 
flywheel casting on a vertical boring machine with automatic feed 
down and from right to left. He fastened 0. hook into the flywheel, 
lifted it by means of chain hoists, and rolled it to the table of the 
boring machine along the track which supported the hoist. He 
unfastened the hook, moved the wheel into place on the table, and 
fastened it there securely by turning a crank in the universal' chuck 
(or clamp), which was located on the table in such 0. position that 
the center line of the hub was exactly in line with the center of the 
boring tool bar. He then started the machine by shifting the clutch 
on the overhead countershaft by means of a long lever. He loosened 
the turret head on the machine, which contained three tools, by 
moving a hand lever and swung it around until the :first boring tool 

17 For earnings, see Table 7, p, 16, where this occupation is classified under Machine operators-Other, 
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came automatically in line with the center of the hub. He then 
clamped the turret head firmly by hand lever, so that there would 
be no danger of its turning loose, and pushed a small gear into mesh 
by hand, which caused the machine to feed the boring tool automati­
cally through the hub. This cutting operation finished, the operator 
raised the turret by a hand crank and revolved the head to position 
so that the next boring bar was in line with the center of the hub. 
Again he threw in the small gear by hand and this second boring tool 
was fed through the hub automatically. Then, having raised the 
turret head and swung it until the reamer was in place, he fed the 
reamer through the bored hole by using a hand crank, oiling the 
reamer to obtain a smooth cut. After this he released the jaws of 
the universal chuck, raised the flywheel from the table by the chain 
hoist, and conveyed it to a pile of finished work. The time of 
operation was about eight minutes. 

Hazards or strains.--General machine-shop hazards. 
Requirements.-The operator should be able to read simple blue 

prints. (See also general machine-shop requirements.) 
Learning period.-Length of time to become proficient varies from 

a month to three years, depending upon the nature of the work. 

Punch-press operator.28 
Description of work.-The work observed was that of forming on a 

heavy punch press the flange of a 12-inch disk. Two operators worked 
at this machine, one to insert the disk and to trip (or start) the machine, 
the other to take the disk out of the machine after it had been formed. 
The first operator put the disk on the lower part of the die between 
four pins which held it in correct position, and then pressed down on 
the foot pedal. This caused the upper part of the die to come down 
onto the lower part and in so doing to press the disk down over it, 
thus forming a flange. After the flange was formed the upper half 
of the die moved up to its original position and the machine stopped. 
The second operator then took the work from the die; sometimes it 
slipped off easily and sometimes it stuck so that he had to use a small 
hook to loosen it. 

Hazards or strains.-It was impossible for the machine observed 
to operate unless the foot lever was first pressed, but the danger was 
tha.t the work might become so monotonous that the operator would 
thoughtlessly press his foot on the pedal at the wrong time and cause 
an accident. (See general machine-shop hazards.) 

Requirements.--General machine-shop requirements. 
Learning period.-The experience stated by employers as necessary 

to become proficient as a punch-press operator varied from a week 
in one factory to a year in another . 

• For earnings, see Table 7, page 16, where this occupation Is classified under Machine operator-Press. 
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Tapping and threading-machine operators. ~ 

Ducription of work:-The work of a tapping-machine operator in 
one of the automobile factories visited was to tap out (or cut) one-half 
inch screw threads in specially shaped nuts. The tapping tools 
were held in chucks (or clamps) and projected upward, while the 
nuts were held in place by small spring clamping devices fastened to 
spindles that projected downward in line with the tapping tools. 
The machine had five spindles so that five nuts might be tapped at 
one time. The operator ·slipped the five nuts into the clamping 
deVices, fastened them in place on the spindles, and pushed down 
on a hand lever that pressed down the spindles and revolved them so 
as to make the tapping tools cut the threads in the nuts. The amount 
of travel of the spindles was regulated by a stop on the machine; 
when this was reached the operator pulled up on. the hand lever 
causing the spindles to reverse their rotation and Screw the nuts off 
the tap. A cutting compound was automatically fed into the work 
by a small circulating pump. 

The hand threading-machine operator observed was cutting screw 
threads for about two inches on the end of a valve stem. He placed 
the valve stem between the jaws of the clamp in the machine and 
tightened the clamp by turning a hand wheel, then threw a small 
lever on the die which drew its cutting tools close enough together 
to make threads on the valve stem. (The size was regulated by a 
stop on the machine already set.) Then he pushed the valve stem 
into the revolving die until the die cut a few threads, after which it 
automatically drew in the stem. After about 2 inches had been 
threaded the operator spread the cutting tools of the die by reversing 
the lever, opened the clamp of the machine, and removed the valve 
stem. Oil was automatically fed onto the die and the valve stem. 
The whole operation required about one minute. 

Hazards or slrajns.-This is one of the simpler and less hazardous 
machine operations. 

Requirements.-General machine-shop requirements. 
Learning period.--One day to two weeks; as a general rule, one to 

six weeks to gain proficiency 

Die setter. so 

Description ofwork.-When a piece of sheet metal is to be punched 
or formed, or both, a die is made in tuch a way that when its two 

. halves are pressed together the piece will be pressed or punched into 
the desired form. It is the die setter's work to put the die in the 
punch press and so to adjust it that the work will be turned out 

• For eamInp, see Table 7, page 16, where these occupations are cIassi1Ied as follows: Tapping, under 
IIIIICblne operator-Otber, and Threading nnder Machine operator-Thread. 

• For eBI'IIin&'I. see Table 7, page 16, where this occupation is classified nnder Machinists-Settels. 
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accurately. Whenever a machine turns out imperfect work the die 
setter examines the die and repairs it if possible. If it is broken so 
that it can not be repaired in his department, it is sent to the die­
repair department of the tool room. 

Hazards or strains.-The operator is liable to accident while 
repairing or setting the dies in the machines. (See general machine­
shop hazards.) 

Requirements.-Die setters should be good mechanics and be able 
to read common shop blue prints. Experience as machine operators is 
necessary. (See also machine-shop requirements.) This is one of the 
more skilled of the jobs in the machine shop. 

Learning period.-A machine operator needs three months or more 
to become proficient as a die setter. 

Set-up man for screw machine.S1 

Description of work.-The screw machine set-up man in one of the 
factories visited was required to keep in adjustment one automatic 
and five hand screw machines, of the turret screw-machine type. 
The turret heads are hexagon shaped with six tool sockets, one on 
each face of the turret. The tools used, including center drills, drills, 
threading dies and taps, reamers, chamfering tools and stops, varied 
according to the nature of the work to be done. The work of the 
set-up man was to place in the machine the long rod of bar stock 
from which the screws were made so that its center would line up 
exactly with the tool sockets in the turret, to line up the tools and 
stops in the turret, so that the pieces would be cut to correct length, 
and to adjust the travel of the turret so that each tool would do 
exactly the work required of it. 

Hazards or strains.-The worker's hands and fingers may be 
pinched, cut, or scratched while setting up machines and trying them 
out. This also is one of the more skilled jobs. 

Requirements.-Experience in machine operation, accuracy, and 
responsibility, and an understanding of blue prints of small parts. 

Learning period.-Three years. 

Set-up man and foreman. 32 

Description of work.-It was the duty of a set-up man and foreman 
in one shop visited to set up all the machines in his department and 
to oversee all work done, occasionally checking the finished work of 
each operator to see that it ws,;being done accurately. The following 
were the machines under his supervision: Four milling machines, one . 
cam miller, three lathes, two drill presses, one piston-ring slotting 
machine. He used calipers, micrometers, scales, combination sets 

II For earnings, see Table 7, p. 16, where this occupation is cIassi1Ied under Mschinlst5-Setters. 
n For earnings, see Table 7, p. 16, where these occupations are classifted as follows: Set-up man under 

Machinists-Setters; foreman under foreman and superintendents. 
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(composed of center head and level), wrenches, screw drivers,and 
other tools. 

Hazards or strains.-General machine-shop hazards. 
Requirements.-As set-up man, the worker must understand thor­

oughly the operation of all the machines under his supervision, and, 
as. foreman, he must be able to supervise others, check up work 
readily, and teach new workers. This is one of the skilled jobs of 
the sh!>p, to which few workers under 21 had advanced. 

Learning period.-Three years. 

Maehine-shop trucker.33 

Description of wor7c.-The trucker in one shop visited was using a 
two-wheeled two-handled hand truck to move cylinders from one 
machine to another for the different operations. He had to keep 
16 machines supplied with cylinders. 

Hazards orstrains.-Physical strain from lilting cylinders weighing 
between 50 and 75 pounds from the pile to the floor and carrying 
them from one pile to another, and also from lifting the handles of 
the truck when it was loaded with two cylinders. Some danger of 
jamming and pinching fingers and hands between heavy cylinders. 

Requirements.-Little education or training was necessary. The 
worker must learn the location of the machines he is to supply and 
the sequences of the operations perfonned. 

Learning period.-About an hour; proficiency gained generally in 
a wpek. 

THE TOOL ROOM. 

WORK DONE.-Tools, jigs, dies, and fixtures for the machines are 
made in the tool room. Though more varied and highly skilled, the 
work does not differ greatly from that of the machine shop. 

MINORS EMPWYED.-Fifteen boys were working as toolmakers 
and 14 as apprentice toolmakers. Some of the boys classified as 
repairmen M were working in this department ~ "tool-trouble" 
men and die repairers, and at other types of repair work. 

Bench work, die-repair man. 35 

Description of wor7c.-In one of the pressed-steel factories visited 
dies which had been broken in the machine shop in such a way that 
they could not be repaired there were sent to a die-repair man. 
With each die were instructions for repairing it and sometimes a 
blue print of it. To put these dies in perfect condition necessitated 
all-round machine work as well as fitting and assembling on the bench. 

Hazards or strains.-General machine-shop hazards . 

• For earnings, _ Table 7, p. 16, where this occupation is classified under Laborers and helpers­
Truckers. 

It See Table 7, under MachinIsts, for numbers employed . 
.. For earnings, see Table 7, p. 16, where this occupation is c1asal1led under Machlnists-Repair. 



86 MINORS IN METAL-MANUFACTURING INDUSTRIES. 

Requirements.-A common-school education with preferably a 
high-school or trade-school course, ability to read comparatively 
difficult shop blue prints, and experience in operating all the com­
mon machine-shop machines. 

Learning period.-Two to four years. 

THE SHEET-METAL DEPARTMENT. 

WORK DONE.-In automobile-body factories the sheet-metal depart­
ment, where metal parts are cut and formed to fit over the wooden 
body, is an important one. In other factories also, which use sheet 
metal in manufacturing, the metal parts must be cut, formed, and 
punched. 

SHEET METAL DEPARTMENT HAZARDs.-The machines used are 
dangerous, particularly the small punch presses. 

MINORS EMPLOYED.---; Twenty-three boys were employed as sheet­
metal workers and a few as hammerman's helpers, rotary-sheer 
operators, punch-press operators, or laborers and helpers.. (For 
discussion of punch-press operators, see page 82.) 

Sheet-metal marker.3ft 

Description of wor7c.-The sheet-metal marker in an automobile­
body factory marked out on sheet iron the shapes used in making 
up the metal parts of the automobile bodies. He laid the sheet 
iron on a table made especially for this work, placed a template or 
pattern on top of the sheet iron, and marked all around it with a steel 
marker, thus transferring the outline of the template to the sheet 
iron. He had a number of differently shaped templates and tried 
to fit them on the metal in such a way as to waste as little of it as 
possible. 

Hazards or strai1l.8.-Little hazard in this occupation. 
Requirements.-Little skill necessary. 
Learning period.-Proficiency can be acquired in about one day. 

Rotary-shear operator.37 

Description of wor7c.-The work of the rotary-shear operator in 
the same factory was to guide a sheet of metal through the rotary 
shears so that a piece would be cut out according to the design 
marked on the metal by the marker. The rotary-shear machine 
has two revolving disks about 3 inches in diameter, made of very 
hard tool steel. They are- sharpened on the edges and adjusted to 
cut like a pair of shears. A table is provided, the top of which is 
in line with the point where the edges of the two wheels meet. 
The operator placed on this table the sheet to be cut and guided it 

• For earnings, see Table 7, p. 16, where this occupation is classitled under Sheet-metal workers. 
11 For earnings, see Table 7, p.16, where this occupation is classitled under Machine operators--Other. 
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through the shears so that the disks would cut along the line dra~ 
on the sheet. 

Hazo,rds or strains.-The operator wore gloves to protect his 
hands in handling the slieet metal. He had to watch the work 
closely to guide it between the shears exactly on the marked line. 

Requirements.-Eighth-grade graduates were preferred. Boys 
under 18 were not employed. Experience as a helper was required. 

Learning period.-About a year is necessary to become proficient. 

Hammerman's helper." 
Description of work.-In forming the cowl, the rear end, and some 

other parts of the automobile body, the sheet iron can not merely 
be bent to shape but must be formed; that is, parts of it must be 
stretched to give the correct shape; this must be done very smoothly 
so that there will be no wrinkles or seams. The work is done in the 
power bumping hammer. Two helpers stand one on each side of 
the hammerman and hold up the sheet iron so that he may devote 
his attention to guiding it under the hammers. 

Hazo,rds or strains.-Physical strain of holding up the heavy metal. 
The workers wear gloves while handling the sheet iron. Noise from 
the bumping hammers is loud and incesSant. 

Requirements.-The work, while not skilled, requires such strength 
that boys under 18 and women are not employed. 

Learning period.-A few minutes; proficiency gained in a week. 

Sheet-metal flanger.39 

Description of work.-The work of one of the sheet-metal flangers 
in an automobile-body factory was to turn down an edge or flange 
three-fourths of an inch wide on a piece of No. 24-gauge sheet iron 
to be used for the automobile rear-wheel housing. The flanger laid 
the panel of sheet metal to be flanged upon a thick cast-iron form, 
the top and edges of which conformed to the shape of the fin­
ished work. Stops were provided that allowed the edge of the 
sheet-metal panel to extend the necessary distance beyond the form. 
,To hold the panel firmly in place the flanger brought down on top 
of it another form made in the same shape, hinged to the first, and 
clamped them together. He then hammered down the edge with a 
wooden hammer until it was smooth. 

Hazo,rds or strains.-The worker observed wore gloves to protect his 
hands from cuts and stratches. 

Requirements.-Eighth-grade graduates were preferred. Boys 
under 17 were not employed. 

Learning period.-Two days; a week to become proficient. 

• Forearn1ngs, _ Table 7, p.16, where this occupation is cIassi1Ied under Laborers and belpers-Otber. 
• For earnings, _ Table 7, p. 16, wbere this occupation is cIassi1Ied under Sheet-metal worker.! . 

.............. 
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Door paneler.40 

I Description of work.-A door paneler in an automobile-body factory 
visited was attaching hinges to the frame of an automobile door and 
putting the sheet-iron. covering over the outside of the door. He 
placed the wooden doorframe (already fitted with the latch) on a 
form which rested on 8. bench and was just large enough to accom­
modate it. Then he pulled down a lever which lowered upon the 
doorframe a clamping device with four stops to hold the frame 
firmly in place in the form and put the two hinges in slots provided 
for them, so as to make their flanges flush with the frame. He next 

, drilled the bolt holes with an air drill. He started the drill by turning 
a lever which let in compressed air and pressed its point on the spot 
where the hole was to be drilled. Next he put in the eight stove bolts, 
four for each hinge. On each bolt he put one plain washer against 
the wooden frame, one, lock washer and a nut, then screwed in the 
bolt and tightened it with a spiral screw driver. After putting the 
hinges on the frame, he released the clamp that held it and took it 
out of the form. Then he placed on the form a panel of sheet iron 
already shaped to fit the frame, laid the frame on it, and by means 
of the clamping device before used pressed the frame down into the 
panel. With small nails he then nailed the flange of the panel to the 
edge of the doorframe, holes being provided in the flange for this 
purpose. The operation required about five minutes. 

Hazards or strains.-Possibility of minor bruises and cuts. Physical 
strain from standing all day; nervous strain of rapid production. 

Requirements.-Eighth-grade graduates are preferred. Boys 
under 18 are not employed. 

Learning period.-Six weeks; two months to become proficient. 

Body finisher. 
Description of work.-The work of a metal-body finisher in one of 

the establishments visited was to smooth the metal part of the 
automobile body so that no rough places or bumps would show after 
it was painted. The body came to this department with all hollows 
and dents that could not be straightened out filled with Babbitt 
metal. The finisher went over the whole surface smoothing it down 
with files of different grades, some coarse and some fine. If con­
siderable filing had to be done he used first a coarse, fast-cutting file 
until the projection was nearly removed, then a finer file for finishing. 
In filing a surface of such breadth that the ordinary file handle would 
interfere with the strokes of the 'file, he used a special handle called 
a It surface file holder. " 

Hazards or strains.-Little hazard involved . 

.. For earnings, see Table 7, p, 16, where this occupation is classified under Sheet-metal workers. 
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Requirements.-Little special knowledge required. One employer 
preferred eighth-grade graduates; another required literacy only. 
Boys of 16 or 18 were sometimes employed, but the jt>b required such 
strength and skill that not many minors were qualified. 

Learning period.-One to three weeks; six weeks to three months 
to become proficient. 

~.J,Iletal bench jobber.41 

'J'Duciiption of work.-A sheet-metal bench jobber does the general 
Meet-metal work for the factory and often belongs to the factory 

. ~aintenance department. He must be an all-round sheet-meth.l 
worker and tinsmith, since his work is to make up from blue prints, 
drawings, or sketches the ventilating flues, eave troughs, and sheet­
metal parts required about the factory. He lays out the work, 
cUts it, and puts it together, soldering the joints when necessary. 
In addition to doing bench work, he also may help to install the work. 

Hazards or strains.-The sheet-metal jobber may receive slight 
cuts, scratches, or bruises from the sheet iron, and burns from hot 
solder. He is in danger of falling while installing work. 

: 'Bequirements.-Ability to read blue prints and to do sheet-metal 
drafting, including triangulation. 

Learning period.-A five years' apprenticeship was required in 
one factory visited. 

THE PAINT SHOP. 

:Many metal products must be cleaned, painted, or varnished before 
shipment, and although this is not strictly metal work, in the auto­
mobile factories, the priming, rubbing, sanding, varnishing, enamel­
ing, and painting of the body fonn an important part of the factory 
process. Some of the work is done by dipping, some by spraying, 
spm~ by hand painting. The hazards are those usually incident 
to using paint and varnish. In the factories visited 17 minors were 
employed as painters and 10 as dippers, sprayers, rubbers, or 
sanders. 

THE TRIMMING AND THE TOP-MAKING DEPARTMENT. 

In automobile and automobile-body factories producing a finished 
body the upholstered cushions, seats, and backs are made and put 
in place on the body in the trim shop. In such factories there is 
also a top:making department where tops are built over the bows 
and sockets. This work, while not belonging strictly to metal 
manufacturing, is a necessary part of automobile production. 
Forty-four girls and 60 boys were working as trimmers in the estab­
lishments included in the survey; 18 of the boys were working as 
bow coverers or top builders. 

" For eanrlnp, _ Table 7, p.l6, where this occupation is classl1Ied under Sheet-metal workers. 

45198°-23-7 
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THE INSPECTION DEPARTMENT. 

WORK DONE.-In the inspection department parts are inspected 
to see that they are ready for use. In some factories, however, this 
work is done in each department as one of the last processes in the 
production of each part. Sometimes long forgings or tools are 
straightened in this department if inspection shows them not to be 
quite true. 

INSPECTION-DEPARTMENT HAZARDs.-Relatively small, except for 
minor cuts and bruises in handling the material. 

MINORS EMPLOYED.-While only 14 minors-all boys-were work­ink as final inspectors, 213 boys and 83 girls were doing other kinds 
of inspection work. 

Inspector.42 

Description of work.-A simple kind of inspection wotk is illus­
trated by the work of a girl in one of the pressed-steel plants, whose 
duty it was to look over small sheet-metal parts and count them after 
they came from the shop and before they went to the stock room. 
The inspector sat at a bench with high board sides where the parts 
to be inspected were dumped. She passed the parts rapidly through 
her hands, counting the perfect ones and dropping them in a box, 
and throwing the culls on a pile of scrap. 

Hazards or strains.-Only general factory hazards are involved. 
The work requires close attention and is monotonous. Some eye­
strain. 

Requirements.-The worker had to be able to count and to recognize 
fla.ws, cra.cks, or misshapen parts. 

Learning period.-Generally one to two weeks; a month or six 
weeks to become proficient at simple kinds of inspection. 

Body inspector.42 

Description of work.-The body inspector in one establishment 
inspected thoroughly the automobile bodies which were bought 
outside. He first measured up the body with special gauges to see 
that all important points were located accurately. He then examined 
the woodwork inside to see that good material had been used and 
that all the screws were well put in. The outside was then inspected 
for dents or mars that could not be covered by paint. H below 
the required standard, the body was rejected and sent back; H it 
could be repaired in the factory, the inspector sent it to }he body-
repair department with a tag describing the defects. . ... 

Hazards or strains.-Only general factory hazards are involved. 
Requirements.-This worker should be familiar with the specifi­

cations for the bodies he handles and have a knowledge of the wood 
and metal used in their cOIlStruction. 

Learning period.-Two weeks; six weeks to become proficient . 

.. For earnings, see Table 7, p. 16, where this occupation is classified under Inspectors-Other. 
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THE ASSEMBLY DEPARTMENT. 

WORK DONE.-After ps.rtB are finished they must be assembled. 
In factoties producing only simple parts no assembly is necessary, 
but in those producing a finished machine, automobile, or engine, 
assembly is likely to be one of the most important parts of the work. 
In one of the automobile factories visited practically all the parts 
of the car with the exception of the engine were purchased outside, 
and the factory was little more than a large assembly plant. 

First is the work of subassembly, which consists of putting together 
small parts such as front axles, rear axles, transmissions, steering 
gear, governors. etc. The subassemblies are then put together to make 
the finished machine. In automobile factories the frame is put on a 
slowly moving conveyor and as the partly finished car moves past 
him each worker does one particular piece of work on it. Several 
departments may be organized for various kinds of assembly work­
such as subassembly, engine erecting, outfit ~mbly, and final 
assembly. 

AssEMBLY-DEPARTMENT HAZARDS OR STRAINs.-Minor cuts and 
bruises. 

MINORS EMPLOYED.-In all, 231 minors (196 boys and 35 girls) 
were working as assemblers; of these, 64 were motor, final, or outfit 
assemblers; 32 were body assemblers,' and 135 were doing other kinds 
of assembly work. 

AsSEMBLY-DEPARTMENT REQUIREMENT8.-Most of the employers 
interviewed preferred eighth-grade graduates; one specified seventh 
or eighth grade, and three did not require so much education. 
Though a few employed assemblers 16 years of age, most wanted 
boys or girls of 18 years or over. Experience as trucker, stock boy, 
OJ.' messenger is valuable. 

BrUe-band assembler." 
Descriptioo ofwork.-The work of a boy who was assembling auto­

mobile brake bands is illustrative of one of the simpler types of 
assembly. The brake band is a piece of band iron, about 21 inches 
wide and one-eighth of an inch thick, in the shape of a circle about 
14 inches inches in diameter. It is provided with small rivet holes, 
countersunk on the inside of the band. The brake-band lining fits 
around the outside of this brake band. The rivet holes are punched 
through the lining and copper rivets put in by a machine so con­
structed that a small plunger slipping down through the hole in the 
band cuts a corresponding hole in the lining; then the rivet comes up 
in place and is pressed through both holes. The entire operation 
took place as the operator held the band and lining together under 
the plunger of the machine and first pressed down on the foot lever and 

.. ForearniDgs,_ Table 7, p.15, where this occupatioo is claIs11led UDder A.asemblers-Otber. 
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then released it. About 12 rivets were put in each band. Mter the 
operator had put the rivets in several brake bands, he took them to 
the power-driven riveting machine, placed each rivet in turn on the 
cen ter of the table of the machine, and pressed down on a f{)ot lever. 
A small plunger, actuated by a cam, beat on the head of the rivet 
with blows in rapid succession, thus battering it down smooth. The 
time necessary for both operations on one brake band was about one 
minute. 

Hazards or strains.-Hazard in this occupation is slight. 
Requirements.-While the job is a simple one workers are preferred 

who have had experience as assemblers. (See also Assembly-depart­
ment requirements.) 

Learning period.-A month to become proficient. 

Final assembler.4Ii 
Description of work.---Dne type of final assembly is illustrated by 

the work of an assembler in an automobile factory who was putting 
the wiring harnesses (wires for the electrical connections) in place on 
the chassis of the car and making the proper connections. The wires 
came to him already assembled, with terminal clips and with the 
flexible cable covering where necessary, so that all that was left for 
him to do was to put them in .place, secure them to the frame with 
steel clips, and connect the terminal clips in their proper places. 

Hazards or strains.-Little hazard involved. 
Requirements.-See Assembly-department requirements. 
Learning period.-A week to a month to become proficient. 

Gasoline-engine erector.4Ii 
Description of work.-In one factory which produced gasoline 

engines for general utility work the assembly (or erection) of gasoline 
engines was done by two erectors working together. They first 
slipped the shafts of the subassemblies (the valve-lifting lever assem­
bly, the timing-lever assembly, and the brake-latch assembly) into 
reamed holes in the engine base and secured them in place by set 
screws through the bosses which held them. They next attached the 
gas pipe with two cap screws and screwed the brass tube with its 
fitting into the base. A pipe plug was screwed into the opening for 
filling the base with gasoline. The exhaust to the mufIler nipple was 
scr~wed into place. The connecting rod was bolted to the crank 
shaft, the carburetor put on, the priming apparatus screwed in place 
on the side of the cylinder, and the lubricator pipe, which oils the 
piston, screwed into the side of the cylinder. The cylinder was lifted 

.. Foreamings,!Iee 'l'/j,!>le 7, p . .15, where th18 oocupationis ~1.1Ie41l11~ ,A8sBmbIer.--MOWr, tInaI, and 
-9Uttlt.· . 
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slightly while a cylinder flange gasket was inserted between the 
flanges of the cylinder and the base. The cylinder was then securely 
t.iened to the base with four large cap screws. Next the breather 
'WUp~t'()n, two grease cups and the valves and valve cages sq~~ad 
into pl~, and tho hand-hole cover put on. After everything was 
888elDbled, the engine was tested for eleetri~ .contacts by means of 
wires from a storage battery. This completed the operation, which 
~. a1?out If hours. . 
, 1l(fl1llril8 or strain8.-:-;-Minor ~8Dts, such as bruises and scratches . 

.. ,.B,equ.irements.-Theworkers .had to know how to put the parts 
together and understanc! something of the working of t~ engine. 
Boys of 20 or over were preferred. (See also Assembly-department 
requirements.) 

LulmiWJ period.-Several weeks; proficiency gained in three 
months. 

Outfit assembler. '7 

Description of work.-The outfit assembler in the sam~ factory was 
. ~UntiDg a 3-horsepower stationary gasoline engine and a double­
~ horiZontal water force pump on a common base. He put the 
pump Qn the base ~ the proper position and marked t\l~ location of 
four pump bolt holes. He then took the pump off the b~ put the 
base on a small truck, and hauled it to the drill press, where he drilled 
the bolt holes. Next he took the base back to his bench, sot the 
pump in place again,andput in two of the bolts. Then he set the 
eDgine OJ). the base in the proper location, lining it up in such a way 
~t the connecting rod of the engine was in exact lin~ with the 
piston rod of the pump and that the wrist pin on the back gears of 
the ~ngine would be farthest from the pump when the piston rod of 
~ pWDp was out to the end of the travel of the piston. He marked 
_ ~ti8n' of the engine bolts in the base and also in the short 

. sub-base which supported one side of the engine, and drilled the holes 
in bath. After taking the base and sub-base back to the bench again, 
he bolted. the pump and engine securely to them and ba.bbitted the 
ooDDeCting-rod bearing on the wrist pinof the e~.].,ack gear. 
rfhe time of the complete operation was 3t hours. 

Hazards or strains.-Bruises, scratches, and small cuts. Some 
hazard is involved in operating the drill press. 

Requirements.-See Assembly-department requirements~ 
LearniWJ period.-One week. One employer promoted factory 

stockmen or truckers to this job. 

or :For earnings, _ Table 7, p. 15, where this occupation Is classified under Assemblers-Motor, final, 
&ll41111U1L 
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THE TESTING, ADJUSTMENT, AND FINAL-REPAIR DEPARTMENT. 

WORK DONE.-In factories producing finished machines, each one 
is tested and inspected before shipment to see that all parts are in 
working order and that the necessary final adjustments and repairs 
have been made. In automobile factories the engine is tested before 
it is mounted on the frame and the car is tested after it is completely 
assembled. 

MINORS EMPLOYED.-Thirty-eight minors were reported as testers, 
14 as adjusters, and 97 as repair men. Some of the last may not 
have been doing final repair work; they may have been employed in 
other departments. 

Rear-axle final adjuster ... 
Description of wor1c.-The work of the rea.r-axle final adjusters in 

one of the autqmobile factories visited was to adjust the rear axle 
drive pinion to the differential drive gear so that they would run as 
quietly and smoothly as possible under conditions varying from no 
load to full load. Two operators worked together, one to take care 
of the electric switchboa.rd, the other to adjust the position of the 
drive pinion. In place of the rear wheels, the axle to be tested was 
provided with two pulleys, equal in diameter to the diameter of the 
tires used. Belts to run on these pulleys were suspended from 
pulleys on a shaft near the ceiling which was connected with an 
electric generator. The axle was driven by an electric motor through 
a propeller shaft and the transmission regularly used on that type 
of car, thus providing the same condition of drive as found on the 
finished automobile. The adjusters drew the rear axle over to the 
test rack on a small truck, slipped the drive belts on the axle pulleys, 
and swung the axle, supported by the belts, to the testing rack. 
They attached the propeller shaft to the transmission and clamped 
the axle securely in the rack. The switchboard man· ~ted the 
transmission gears into low speed by a lever and started the motor, 
running it slowly at first but gradually speeding it up. The man at 
the me adjusted the gears at the place of smoothest running by tight­
ening or loosening an adjusting collar with a wrench. The other 
worker then shifted the transmission to high speed and put 8. load 
on the ceiling generator by slowly turning on lamps which caused 
resistance in the circuit. .As the speed and load increased, the second 
operator adjusted the drive pinion to the position of smoothest 
running for all conditions. The time of the complete operation was 
about 10 minutes. 

Hazards or strains.-Slight hazard inVOlved . 

.. Forearninp,see Table 7, pll6, where tbls oocupationis classified under Machinists-Adjusters. 
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Requirements.-Preferenceis giTen to workers who have had ex­
perience in other kinds of assembly work. Eighth-grade graduates 
are preferred. Boys under 18 are too immature for the work. 

Learning period.--One month to become proficient. 

Brake and cable ~juster.40 
Description of work.-The llrake and cable adjuster in the same 

factory adjusted the brakes and the brake cables so as to get the 
proper pressure of the brake-band lining on the brake drum. On 
each end of the rear axle there are two shafts, one running through 
the inside of the other, which· actuate the service and emergency 
brakes. Each shaft is controlled by a lever about 4 inches long. 
Four brake cables run from these levers to the brake-rack shaft levers, 
which are fastened to shafts on the center ~ross member of the frame, 
.and from which one cable runs to the foot service-brake pedal and 
one to the emergency hand lever. It was the duty of the adjuster 
to set the adjustment on the brakes and also to adjust the length of 
the cables (which have adjustment blocks on one end) so that at the 
rig4t time and at the proper pressure the brakes would respond to 
control through the foot service brake and the emergency hand lever. 

Hazards or strains.-Little hazard involved. Since this work was 
done after the body had been put on the car it was necessary for the 
worker to get under the car to make the adjustments. 

Requirements.-Similar to those for rear-axle adjusters. 
Learning period.-One month to become proficient. 

Tester.so 

Description of work.-A tester in one plant was testing a stationary 
a-horsepower gasoline engine and adjusting it to operate properly. 
The engines were brought from the erecting room into the testing 
room on a truck, lifted by means of a hoist to the test stand and 
bolt.ed down. They were of the hopper cooling type, in which an 
open hopper is integral with the cylinder casting which holds the 
water for cooling the cylinder. The tester first screwed a spark plug 
in place and connected it with an electric current by attaching the 
two wires provided for the purpose. He revolved the shaft of the 
~e several times, watching closely and adjusting until good elec­
trical contacts were made. He then oiled the engine thoroughly 
~d cranked it for starting. At first the engine coughed and snorted 
when cranked but did not go of itself. The tester adjusted the car­
buretor and cranked again; the engine ran, but not smoothly. He 
again adjusted the carburetor and made adjustments in the gov­
ernor regulator until the engine ran very smoothly. The water hop­
per was then filled with water and the engine allowed to run for 

• For earnings, see Table 7, p. 16, where this occupation is classified under Machinists-Adjusters . 
.. For earnings, see Table 7, p. 16, where this occupation is classilled under Machinists-Testers. 
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several hours. The tester examined it occasionally to see that it did 
not heat excessively. 

Hazards or straim.-Testers were liable to injury to wrists when 
cranking the engine. They also breathed fumes all day from the 
engine exhaust pipes_ The test room was provided with an exhaust 
system made up <if pipes running under the floor from all the test 
stands to a large motor-driven suction fan which drew the exhaust 
gas from the engines and forced it up through a large smokestack, 
but while this system was good, many of the engines were not con­
nected with it and were exhausting into the room. It required 
several minutes to become accustomed to the fumes so that one 
could remain without feeling stifled in this room where about 200 
engines, ranging from· 3 to 12 horsepower, were being tested. 

Requirements.-Most employers considered this a skilled job and 
preferred eighth-grade graduates. A thorough knowledge of the 
principles and methods of operating gasoline engines was necessary, 
as well as some knowledge of electricity. 

Learning period.-The employer in this factory, as well as those 
in the automobile factories visited, estimated that it might take from 
six months to a year for a tester to attain proficiency. 

Motor-block: tester.fil 
Description of work.-The motor-block tester observed in an auto­

mobile factory ran the engine before it was mounted on the chassis, 
in order to wear its bearings down smooth and test it for defects that 
might appear under conditions of load. The motor was brought in 
on a special truck from the motor-assembling department and slid 
from the truck directly to the test frame. The worker bolted the 
motor securely in place, connected the drive coupling between the 
engine and the electric generator, attached the water-inlet and ·outlet 
hoses, which supplied water to the engine for cooling, and bolted on 
the intake manifold connected with the gas supply. The engine was 
first run by the electric motor, the tester throwing a switch on the 
switchboard to start it. He regulated the speed of the electric motor 
by turning the pointer of a field rheostat on the switchboard, starting 
the engine slowly and gradually increasing the speed, in order that 
bearings or moving parts which fitted too tightly might not heat up 
excessively. After about 45 minutes he turned on the gas and started 
the engine, throwing out the electric motor switch and throwing in 
another, which caused the engine to drive the motor as a generator. 
More load was put on the generator from time to time until the engine 
was pulling full load. The tester watched the engine closely for 
excessive heating of the bearings or cylinders, noisy drive gears, 

.. For earnings, see Table 7, p. 16, where this occupation is classUIed under Machinists-Testers. 
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leaky crank case or leaky inJ.etor outlet castings, undue vibration 
caused by unbalanced flywheel,.or other evidence of defects. 

Hazards or strains.-The tes~room was filled with gas from the 
engine exhaust pipes and WBB'Vet'y noisy on account of the incessant 
explosions. 

Requirements.-This worker should have a common-school educa­
tion and ttlust know the construetion and principles of operation of 
an automobile motor. 

Learning period.-About three months; four months to become 
proficient. . 

FiDal-test driver. U 

Description of work.-The work of the final-test driver in one of 
th*,automobile factories visited was to drive the car around the city 
fOr the purpose of finding any defect in it. H he found no defects, 
he put a card on the car marked "0. K." H there were, any faults, 
he specified them on a card and sent the car back to the final-repair 
department. The following are some of the defects which the final 
tester might discover: Noisy differential gears; noisy transmission 
geArs; knock in the engine; heating up of the engine; carburetor 
out of adjustment; brakes not properly adjusted. 

Hazards or strain.:-The hazard is that incident to driving an 
untried car in the city streets: 

Requirements.-Most employers considered this a skilled job and 
preferred eighth-grade graduates. Knowledge of the construction 
an.d .operation of the car is necessary, together with ability to detect 
the different sounds and actions of the running car and recognize 
their meaning. 

Learning period.-Three months; a year to become proficient . 

..., .... repair man. is 

:![l'lJesi:l'iption of work.-The rear-axle repair man in an automobile 
factory had the work of repairing axles. just assembled or being 
assembled in which defects were discovered. For example, the 
'~bler might find the brake-band pin too short; the axle inspector, 
When the assembled axle reached him, might discover a lock washer 
or some other part missing; or the final tester might find gears that 
were unusually noisy. In all such cases the axle would be sent to the 
repair department. The repair man had to be so familiar with the 

. construction of the axle that he could tear down any part and 
rebuild it. 

Hazards or strains.-Only general factory hazards are involved. 

• For earnings, see Table 7, p. 16, where this occupation is classified under Machinists-Testers. 
• For earnlngs, see Table 7, p. 16, where this occupation is classi1Ied under Macblnists--Repair. 
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Req:uirements.-One employer required merely a sixth-grade edu­
cation; others preferred eighth grade. Only boys 18 or over were 
employed. Any shop training or experience was considered valuable. 

Learning period.-Six months; 10 months to become proficient., 

Automobile-motor repair man. 54 

Description of work.-If in the final-testing departmen~ any defect 
is found in a motor which can not easily be remedied there, the motor 
is sent to the motor-repair department to be put in order.' The 
repair man must be able to tear down and reassemble the whole or 
any part of the motor and to repair or replace any defective part. 
If a part is beyond repair, it is taken out and a new one put in its 
place. The worker may find it necessary to repair parts such as the 
following: Scored crank shaft and connecting-rod bearings; stripped 
cam gears and pump gears; scored piston and cylinder; noisy drive 
gears; cracked crank case; sprung cam shaft; unbalanced flywheel; 
leaky water outlet and inlet castings. 

Hazards or strains.-Minor injuries such as bruises, scratches, or 
cuts on the hands. 

Req'Uirements.-Some knowledge of mechanical work and of the 
handling and use of tools. Thorough knowledge of the assembly of 
the automobile motor. 

Learning period.-Six months; a year to become proficient. 

Final general car repairer. 54 

Description of work.-As the car moves down the final-assembly 
line some processes through oversight in rapid working may be left 
undone, some parts through carelessness may not be put together 
correctly, or there may be a flaw in some part that was not noticed 
by the man who attached it. At the end of the line the car is given 
a thorough inspection, and if it does not pass this inspection a red 
tag stating the trouble is attached to it and it is sent to the final-repair 
department. It is the final-repair man's work to find the cause of 
the trouble, make the necessary repairs, and turn in the cardwi~ 
his signature. The following are some of the troubles found: Fender 
bolts loose or lacking; body bolts out because holes in body and 
frame 'do not line up; defective wiring such as wrong or loose con­
nections, etc.; hood not fitting properly; gasoline tank leaking; 
ventilating fan striking. 

Hazards or strains.-Risk of pounding, scratching, and cutting 
hands. . . 

(. 

Req'Uirements.-Some knowledge of the construction of the car. 
Learning period.-Three to 6 months; 6 to 10 months to become 

proficient . 

.. For earnings, see Table 7, p. 16, where this oocupation is classified under Machinists-Repair. 
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OTHER DEPAR~. 

The receiving department, where material for use in the factory is 
received and checked in; the stock room, where material is stored 
ready for use; the tool crib, where tools are kept to be given out to 
the workmen, and the shipping department, while not strictly pro­
duction departments, are necessary parts of the factory organization • 

. About one-tenth of all the minors (270 boys an:d 18 girls' were work-
ing in the stock rooms and tool cribs. In two factories the stock 
room was considered especially dangerous because of the many 
accidents occurring from falling stock. The safety engineer. in one 
establisbm.ent said that such accidents should be obviated by careful 
piling of stock and special care in handling. 

Maintenance departments were sometimes organized to attend to 
the proper upkeep of the factory. Carpenters, electricians, mill­
wrights, oilers, tinners, pipe fitters, and other workers were sent from 
this department to any part of the factory when they were needed. 
These occupations were so highly skilled that few minors were 
employed. . 

Truckers, drivers, and messengers might be found in any depart­
ment. In the factories surveyed, 202 minors were truckers and 
drivers and 14 were messengers. 

Stoek-room maD." 

Description oj work.-In one establishment when an order for 
parts came into the stock room, the stock-room foreman made out a 
list called a" pick-up sheet," giving the symbols of each part required. 
He gave this sheet to a stock-room man, whose duty it was to :fill 
the order as completely as possible, leaving the missing parts un­
checked on the sheet. The foreman recorded these parts on a 
"shortage card" which he sent to the stock chaser. The stock 
_an also put new stock into the bins. 

Hazards or strains.-Some danger of falling while climbing from 
one bin to another. 

Req'Uirements.-This worker must be able to memorize symbols of 
parts, and must use care in putting stock into the bins and taking 
it from them. I 

Learning period.-About one day; one month to one year to be­
come proficient. 

Stock ebaser.67 
Description oj work.-The stock chaser in one establishment visited 

had to see that raw stock was moved to the machine shop as rapidly 

• FOI' earnings, see Table 7, p. 16, where this occupation is classified under Stock and tool-«ib work· 
ent-Other. 

• FOI' eamIDp, see Table 7, p. 16, where this occupation is classified under Stock and tool-«ib wort­
---Stock cbuer. 
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as needed; that work was moved from one machine to another; that 
finished work was taken to the stock room and that stock from the 
stock room was moved to the erecting depart~ent as fast as it was 
needed. In other words it was his work to see that everyone had 
at hand sufficient stock with which to proceed. If an order came 
into the stock room and there was not enough stock in. the depart­
ment to :fill it, all on hand was sent and a "shortage card," showing 
the parts lacking, was ma.de out for the stock chaser; it then became 
his business to see tha.t this stock reached the erecting department 
as soon as possible. 

Hazards or strains.-The work involves general factory hazards. 
Requirements.-The stock chaser should know the location of all 

stock, machines, and departments, and should know how the work 
is routed through the shop. Most employers preferred applicants 
who had at least an eighth-grade education. 

Learning period.-One day to one month; three months to one 
year to become proficient. 

Electric trucker. 58 

Description of work.-The work of an electric trucker in one estab­
lishment was to haul loads of stock from one department to another. 
The stock was loaded onto trucks by truck :fillers and unloaded by 
laborers. When the trucks were loaded, from one to five were con­
nected and attached to the electric truck. In opera:ting this truck 
the driver stood on a ledge on the front, changing the speed by use 
of a foot lever and steering with a hand tiller. Many different 
forms of trucks are used. 

Hazards or strains.-:Some danger of accident from collision while 
driving the truck through the factory. 

Requiremen:ts.~Not much education is necessary. The trucker 
must be familiar with the location of the departments served and able 
to drive and control the ~lectric truck . 
. Learningperioa.~About a day; one week or less to gain profi­

oiency •. ; 

Messenger.50 
. 

Deacription of work.-The messenger or bell-hop in the bench-work 
department of the tool room of one of the automobile factories 
surveyed carried notes, small tools, etc., from the tool room to other 
departments of the shop and cleaned up the machines in the tool 
bench':'work department for about two hours on Saturday forenoons. 

Hazards or strains.-Only general factory hazards . 

.. For earnlngs, see Table 7, p. 16, where this occupation is classified under Labonrs and helpers-Truck-
ers . 

.. For earnings, see Table 7, p. 16, where this occupation is classified under Laborers and helpers-Mes-
1IBDgers. 
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Requirements.-Sixth or eighth grade education required. The 
. worker must know the location of different departments in the 
factory. 

Learning perWd.-On~ hour; proficiency gained in one week. 

Oiler.GO 
Description of work.-The work of the oiler in an automobile factory 

was to oil the bearings of the countershafts for driving machines 
every day and to fill the grease cups on the main-line shafts once 
every three weeks. Since the countershafts were located just under 
the ceiling, it was necessary for the oiler to use a ladder to reach 
them. Each oiler was given a section of the factory, ;hich would 
furnish enough work to keep him busy for the day, and each day he 
went over this ground. He poured the oil into the bearing boxes 
from a long-spouted oil can ~d put the hard grease in the grease 
cups with a wooden paddle. 

Hazards or strains.-Danger from falling against or touching the 
moving machinery. 

Requirements.-Boys of at least 18 were usually preferred. Only 
two employers required an eighth-grade education; the others made 
no educational requirement. 

Uarning perWd.-A few days to one month to become proficient . 

• For earnings, see Table 7, p. 16, where this occupation is classified under OIlers. 



APPENDIX H.-FORMS USED IN THE SURVEY. 
FORK I.-Form med to secure infarmation from employment ma7UI!JertI concerning 

occupations. 
[Size: l{)l by Slnches.] 

U. S. DEPARTMENT OF LABOR 
CHILDREN'S BUREAU 

Ind. / . ________________ . _ _ Estab. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Occup .. ___ . __________ _ 

1. Requirements for admission to occupation: . _ . _ .... __ . __ . ___ .. ________ . _____ . __ _ 

(a) Sex: -- -- - -- - -- -. Whl? _. ________ . __ . - _. - ___ . _. _____ . ___ . _________ _ 

(b) Age: M. ______ F. _. ____ Why? __ . __ . _______________ . _____________ . 

(c) Physical: _. _________________ . __ . __ . _______ . _. __________ . ____________ _ 

(d) Mental: - --- -. - - -- - - -- --- --- - -- - -. - .. - .... -. ----- . _____ . -_. -- ____ -- __ 
(e) Character: ____ ., _________________ . _ ... _ . _ .... _ . __ . _______ . _ . _. _____ .. _ 

(f) Schooling: (1) General, N. • ____ . __ .. _ . _ . __ . ____ . _______ . ____________ _ 

(2) VocationaI, N. ________ . _____ . ______________ . __________ • 

(g) Shop training or experience, N. _______ . ____________________ • _. ________ _ 

(1) Apprenticeship, N. ___________ • ______________________________ _ 

(2) Factory 8chool, N •. ___________ ...... ____ .. __ . ___ . __ . ______ .• _ 

(3) Experience in other occupation, N. ________ . _ .. _ . ___________ •• 

2. Previous training and experience employer considers desirable if obtainable: ___ _ 

3. Method of training for occupation in plant: __ . _ . ____ . ___ . ___ . __ .. ___ . ____ .. _ . __ 

4. Length of time takes average worker: (a) To learn job ____ . _. _ _ _ (b) To become 

proficient at job_......... (c) To earn maximum wage .. _ ....... 

5. Apprenticeship system, N. (a) Length ...... _ .. ' (b) Sex .. _ .. _. _ (c) Age .... 

(d) Wage: - - ........ - -- - -- - ...... - - .... - . - -- ............. - ..... - .. _ .. '" 
(e) Training: . ________ .. ___ .. _ .. __ . _ .. _'" __________ .... __ . _. _. ______ . __ • 

6. Usual line of promotion: __ . ___ .. __ . _____ . _____ .. _ .... __ ........ ____ ..... "" • 

(a) Training necessary for promotion __ .. ___ ... __ .. __ .... ___ .... ___ .... _ .. __ 

(b) How necessary training can be secured_ .. ______ . ____ . __ . __ . ___ . ___ . ___ _ 

7. Turnover: .. ______ .. _ .. __ .... _ ... __ .. __ ... ___ .. _______ . __ .. _ ........ _ . __ .. .. 

8. Hazard: N. (a) from disease, N. ___ .... __________ .. __ .. ________ .. __ ..... ____ __ 

(b) Accident, N. ________ .. __ .. _ ...... _ .. __ ... __ .... ____ .. _ .. __ .. ___ .. _ .. _ 

(c) Safety appliances. N. ____ .. ____ .. ________ .. __ .. _ .. _ ... _ ....... ____ ... 

.................. (Ag~i.)"""""""""" .............. (i>~t;.)""""""" ...... -_ .... ·(fui~~t:i""""""" 
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FORM 2.-Que8tionnaire. 
(FACE.) 

INDUSTRY U. S. DEPARTMENT OF LABOR 
CHILDREN'S BUREAU 

FACTORY 

OCCUPATION DEPT. 

Kindly answer the following questions 88 eoon 88 poesible, and 
return this card in the attached envelope to the factory office, 
where it will be ca.lled for by a representative of the United States 
Department of Labor. 

The informa.tion furniBhed by you will be used onl¥ for the PUI:­
pose of showing the kind of work persons under 21 are doing in 
your industry, and will be regarded 88 strictly confidential. 

1. Name? .................. 2. Address? •.............•• 3. Sex? .....•..•• 4. Age? ....•. 
6. In what country were you bom? .......... What State? •.•...•... What town? ........•• 
6. In what country was your fatherbom? ............•••.•• 7. Whatwsshist1'8de? •...•..••• 
8. At what age did you stop going regularly to day school? ....•..... years. 
9. What g1'8de had you finlshed? ............•....... 

10. In what town or county did you last go regularly to day SChool? . . • . . .. Name of scbool? ••• 
11. Did you have any trade training in day school? ...... 12. If so, state courses and length of 

• each: ...............................................................................•...••.. 

13. At what age did you go to work? ........ years. 14. How long have you worked in the 
..••..............•• industry? 

15. What particular kind of work are you now doing? ..•...••....•...•.......••......... " .. '" 
16. How long have you done this kind of work (including apprenticeship)? ....•••........•..••. 
17. How did you learn to do this kind of work? ...........•...................................•. 
18. How long did it take you to learn? ..........................•.......•.............•.•....... 
19. Have you ever served a regular apprenticeship? . . . . .. How long? ...... What t1'8de? •••• 
:n Have you ever taken any t1'8de training courses since leaving school? •••••••• If so, please 

state what kind, how long, and where given: .........................•...••....•.....••••• 

(OVER) 

(REVERSE.) 

D .... 
wriIe 

i .... ..... 

21. Please llst below all the t>OSitions you have held since first going to vnrk, bednnl.zu: with the first, 
and stating the kind of work aone, the length of time employed, and the wages received: -

~~: NllIE Ol' J'lRll. BUSINESS. 
WHAT WAS YOUR DATE Ol' TDIE . lOB. BE':~::~:iG ElIPLOYED. 

AVERAGE 
WEEKLY 

WAGE. 

1st ••...••••..•.•....... , .........•.•.•.....................••..................•....•••.••••....•..••• 
211 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
3d •......••.•.............•....••...•..•.........•.............•........•...•.••••.••••.••••.••..•.•.•• 
4th. ...•..•................................................................•......•••........••••••..•• 

• 5th ............................................•.............................•..••....•...•••.......• ,. 
6th ...................... \ .....................................................•...•........•.........•• 

22. Did you ever have any accidents while working at your present t1'8de? •.•...•• If so, please 
state the nature of each accident, the number of weeks It kept you away from vnrk, the date 
of the accident, and whether or not you received any compensation: 

........... _----.--_ ............... -- ..... __ ..................................................... . 

(OVER) 

D .... 
.nl. 

i.11Iis .,.. .. 



-APPENDIX IJI.-GENERAL TABLES. 
GENER4L TABLE I.-Proportion a/minor employees, by occupation and indmtry; employees in metal-manufacturing indmtrie8. 

Employees In metal-manufacturing Industries. 

Industry. 

Occupation. Minor. AutomobUe. AutomobUe parts. Foundry and machine Otber. shop. 
Total. Adult. 

I Minor. Minor. Minor. Minor. 

Num- Per Total. Adult. Num- Per Total. Adult Num- Per Total. Adult Num- Per Total Adult Num- Per 
ber. cent. ber. cent.' ber. cent.' ber. cent.' ber. cent.' 

--- ------------- --------------------------
Tota!. ............................ 26,192 23,412 "2,780 10.6 14,455 12,919 1,536 10.6 4,068 3,697 371 9.1 4,724 4,164 560 11.9 2,946 2,S311 813 10,1l 

= = = i = = 1"d'Q ==== ~ =-==or -= 
tlfe~~\~~~:::::::::::::::::::::::::::: 606 414 192 31. 7 241 161 80 33.2 169 142 27 16.0 189 108 81 7 4- "i2:& 2,095 1,877 218 10.4 1,561 1,415 136 8.8 224 209 15 6.7 194 168 2tl 13.' 126 86 41 
Inspectors .............................. 2,088 1,778 310 14.8 1,519 1,292 227 14.9 369 331 38 10.3 96 69 27 

"Ii:1' 
104 86 18 17.3 

Lanorers and hel,ers. ' ....... , ..... , ... 4,833 4,~~ 582 12.0 1,802 1,521 281 15.6 830 746 84 10.1 1,510 1,364 146 691 6X1 71 10.3 
Foundryan core room ............ 475 105 22.1 73 72 1 

'22:S' 
10 10 '''3S' 355 265 \10 25.4 37 23 14 ......... 

Truckers and drivers ............... 1,126 925 XII 17.9 650 502 148 255 217 14.9 174 165 9 5.2 47 41 6 ""S:4 Other .............................. 3,232 2,956 276 8.5 1,079 947 132 12.2 565 519 46 8.1 981 934 47 40.8 807 &5& 51 
Machine operators ...................... 5,882 5,287 59.7 10.1 3,461 3,169 292 8.4 1,~ 961 00 8.5 843 701 142 16.8 621 450 71 13.6 

Drills .............................. 1,272 1,149 123 9.7 847 785 62 7.3 267 29 9.8 69 48 21 . io:3' 60 49 11 ~ ~ ...... .o 

Orinders ........................... 1,100 1,~~ 95 8.6 722 664 58 8.0 167 152 15 9.0 184 165 19 27 24 3 ......... 

r~~~~::::::::::::::::::::::::::::: 476 89 18.7 265 Z33 32 12.1 95 8' II "s.T 95 54 41 
-~:5' 

21 16 5 "i:j:i 885 787 98 11.1 455 4X1 35 7.7 144 130 14 156 124 32 130 113 17 
Other .............................. 2,149 1,959 1\10 8.8 1,172 1,067 105 9.0 356 334 21 5.9 339 310 29 8.6 283 248 35 12.4 

Skilled workers ......................... 5,792 6,499 293 6.1 3,237 3,060 177 6.5 709 666 43 6.1 1,223 1,174 49 4.0 623 599 24 3.9 
Machinists, testers, and repe.irers ... 2,385 2,224 161 6.8 1,531 1,414 117 7.6 305 294 11 3.6 336 317 19 5.7 213 199 14 6.6 
Other metals ....................... 2,656 2'm 105 4.0 1,014 976 38 3.7 383 351 32 8.4 862 836 26 3.0 396 387 9 2.3 
Painters ............................ 752 27 3.6 692 670 22 3.2 21 21 '23:6' 25 21 J ...... 14 13 1 ...... 

Stock and tool-crib workers ............ 1,057 769 288 27.2 703 513 1\10 27.0 208 159 49 110 76 30.9 36 21 15 "'8:2 Other occupations ...................... 3,839 3,537 302 7.9 1,941 1,788 153 7.9 502 477 25 5.0 659 504 55 11.8 837 768 69 
Core makers ........................ 182 151 31 17.0 .... 563· "'99' 'i7:iI' '''io' ...... 164 127 27 17.5 28 24 4 ......... 
Trimmers .......................... 574 473 101 17.6 464 8 2 "400' "377' ''':is' "6,'9' 1 1 "'8:0 Miscellaneous' ..................... 3,083 2,\113 170 5.5 1,378 1,324 M 3.9 492 469 23 4.7 808 743 65 . 

1 Not shown where base Is less than 100. I Excluding minors In two factories In which Information lor adult workers could not be secured. 
• Skilled-Other metal: Sheet metal panelers; sheet metal layout; sheet metal, other; molders: blacksmiths; bOi1\\f ma.kers; welders; hea.t trea.t; tuma.cemen, heaters, ladIers, 

a.nd ponrerR; millwrights; pattern makers; template makersi chemtsts; draftsmen and designers; engineers; toolmaker; (oreman (superintendent); pyrometer reader. 
t Other-Miscellaneous: FUers; polishers and butters; firushers; riveters; straighteners; Oilers; benchworkers; plcklers; nllscell'meous. 



Occupation. 

GENERAL TABLE II.-Occupation, by age; minors in metal-manufacturing industries. 

Total. 

Minors in metal-manufacturing industries. 

16 years 
under 17. 

17 years, 
under 18. 

Age. 

18 years, 
under 19. 

19 years, 
under 20. 

20 years, 
under 21. 

I-----~----- 1~~~, 1~~~, ____ ~--------~-------I---~-------I---~-------I---_.-------I 

Num- £~~~b':t~ 
ber. tion. 

15.1 16.1 Num Percent Num Percent Num Percent Num Percent Num Percent 
ber - distribu- ber - distribu- ber - distribu- ber - distribu- ber - distribu-

. tion. . tlon.. . tion. • tion. . tion. 

Not re­
ported.1 

-----------------1--- -------- ----------------------------------
Total .......... · ....................... 2,840 100.0 5 20 114 100.0 198 100.0 663 100.0 903 100.0 935 100. 0 2 

= = = = ----== = === = ---= = 
!f!:~%1~~::::::::::::::::::::::::::::::: : 196 6.9 5 22 19.3 36 18.2 46 6.9 37 4.1 50 5.3 

231 8.1 1 .......... 9 7.9 15 7.6 41 6.2 73 8.1 92 9.8 
Insc,ootors ..............•...............•.•• 310 10.9 10 8.8 21 10.6 81 12.2 95 10.5 103 11.0 
La orers and helpers ....................... 586 20.6 2 6 23 20.2 41 20.7 162 24.4 191 21. 2 161 17.2 ........ ·i 
Machine operators .......................... 619 21. 8 1 2 15 13.2 27 13.6 122 18.4 214 23.7 237 25.3 

Drills ................................... 123 4.3 ........... 1 .9 6 3.0 20 3.0 48 5.3 48 5.1 
Grinders ..................••.........•.. 99 3.5 1 1 .9 1 .5 18 2.7 32 3.5 46 4.9 
Lathe .................................. 98 3.5 ....... -.- .......... 2 1.8 4 2.0 22 3.3 30 3.3 40 4.3 

=~~:.:::::::::::::::::::::::::::::::: 89 3.1 ........ i' 1 .9 10 5.1 20 3.0 32 3.5 26 2.8 .. · ...... i 
210 7.4 1 10 8.8 6 3.0 42 6.3 72 8.0 77 8.2 

Stock and tool-crib workers ................. 288 10.1 1 3 15 13.2 34 17.2 72 10.9 87 9.6 76 8.1 .. ·······i 
All other .................................... 610 21. 5 4 20 17.5 24 12.1 139 21. 0 200 22.8 216 23.1 

I Per cent distribution not shown where base is less than 100. 



GENERAL TABLE I11.-Nativity and country of birth of father, by nativity of child; minor8 in metal-manufacturing indmtrie8. 1 

Minors in metal-manuracturlng industries .• 

Nativity and country of birth of father. Total. Native. Foreign born. 

Number. Per cent Number. Per cent Number. Per cent 
distribution. distribution. distribution. 

Total .......•....................................•...............•.......................•... • 292 100.0 172 100.0 120 100.0 

Native ........................................................................................... . 

~~~.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
3 1.0 ....... 'i72' ········ioo:o· 3 2.5 

289 99 117 97.11 
58 19.9 40 23.3 18 115.0 

r=~~~·:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
52 17. R 45 26.2 7 11.8 
43 14.7 15 8.7 28 23.3 
34 11.6 25 14.5 9 7.11 

~~~r::~.~·.·~~:'·::.·.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :::::::::::::: 31 10.6 15 8.7 16 13.3 
19 6.5 12 7.0 7 11.8 

~iiinaVia:::::::::::: .... : .. :::::::: :: .... :: :'.:::'.:::::: :'.:: : .... :::: .. : :'.::'.:::::::::::'.::::::::::: 
France ........................................................................................ . 

13 4.5 3 1.7 10 8.3 
11 3.8 11 6.4 .......... 2' .... · ...... i:7 
5 1.7 3 1.7 

All other ...............................................•....................................... 23 7.9 3 1.7 20 16.7 

I Questionnaire group. 'Information as to country of birth of father not BeCIII"lld for 621 minors. 



GENERAL TABLE IV.-Number Of hOUTS worked per week, by age and sex; minoTS in metal-manufacturing industries. 

Minors in metal-manufacturing industries. 

Age. 

Total. 
Number of hours worked per week, and sex. 16 years, under 17 years, under 18 years, under 19 years, under 20 years, under 

17. 18. 19. 20. 2h 
14 years, 15 years, Not re-under under ported.' 

Num· Per cent 15.' 16.' Num- Percent Num- Percent Num- Per cent Num- Per cent Num- Per cent 
distri- distrl- distri- distri- distri- distri· ber. bution. ber. bution.' ber. bution.' ber. bution.l ber. bution.' ber. bntion.' 

---------------------- ----- ---------------
Total................ ..•.............. 2,840 100.0 5 20 ll4 100.0 198 100.0 663 100.0 903 100.0 935 100.0 2 

=== =-=-=====::::::::====== 
I.ess than 36 hours......... .••.............. 478 16.8 2 7 21 I 18. 4 27 13.6 102 15.4 156 17.3 163 17.4 ......... . 
36hours,lessthan39....................... III 3.9 .......... .......... 3 2.6 3 1.5 26 3.9 40 4.4 39 4.2 ......... . 
39 hours ,less than 42... .................... 174 6.1 . ......... 1 4 3.5 15 7.6 36 5.4 53 5.9 65 7.0 ......... . 
42hours,lessthan45....................... 251 8.8 .......... .......... 7 6.1 15 7.6 64 9.7 87 9.6 78 B.3 ...•..•••• 
45hours.Lessthan48....................... 340 12.0 2 10 8.8 31 15.7 95 14.3 106 11.7 96 10.3 
48 hours,l ess than 51. . ..................... 380 13.4 3 16 14.0 38 19.2 82 12.4 113 12.5 127 13.6 
lHhours,lessthan54....................... 127 4.5 .......... .......... 9 7.9 15 7.6 32 4.8 34 3.8 37 4.0 
54 hours .................. , . . . . .. . .. . . .. .. . . 22 .8 .................................... 2 1. 0 3 . 5 9 1. 0 8 . 9 
Over 54 hours. less than 57.................. 113 4.0 .......... .......... 8 7.0 6 3. 0 32 4.8 37 4.1 30 3.2 
57hours.lessthan60....................... 59 2.1 .......... .......... 1 .9 6 3.0 11 1.7 23 2.5 18 1.9 
60 hours and over.. . .. . . . . . . . . . . .. • .. .. . . .. . 157 5. Ii .................... 5 4. 4 8 4. 0 28 4. 2 53 5. 9 63 6. 7 
Notonpayroliandnotreported........... '628 22.1 3 7 30 26.3 32 16.2 152 22.9 192 21.3 211 22.6 

Boys................................. 2,536 100.0 5 19 108 100.0 171 100.0 562 100.0 809 100.0 860 100.0 2 

Less thnn 36 hours .......................... 423 16.7 2 7 20 18.5 25 14.6 84 14.9 132 16.3 153 17.8 
36 hours,less than 39 ....................... 98 3.9 .. ~ ..... -. 3 2.8 3 1.8 24 4.3 32 4.0 36 4.2 
39 hours ,I ess than 42 ....................... 146 5.8 1 4 3.7 9 5.3 25 4.4 48 5.9 59 6.9 
42 hours.1 ess than 45 ....................... 204 8.0 .......... ........ i· 6 5.6 12 7.0 52 9.3 69 8.5 65 7.6 
45 hours ,I ess than 48 ....................... 301 11.9 10 9.3 27 15.8 81 14.4 95 11.7 87 10.1 
48 hours,l ess than 51. ...................... S42 13.5 3 15 13.9 36 21.1 70 12.5 102 12.6 115 13.4 1 
51 hours,lessthan 54 ....................... 111 4.4 .......... .......... 7 6.5 11 6.4 28 5.0 31 3.8 34 4.0 
54 hours .................................... 17 .7 ............. ............. .. .... 7:4· 1 .6 2 .4 8 1.0 6 .7 
Over 54 hOurS/ess thnn 57 .................. 102 4.0 ............ ............. 8 6 3.5 23 4.1 35 4.3 30 3.5 
57 hours, less han60 ....................... 58 2.3 .. - ......... ............... 1 .9 6 3.5 11 2.0 22 2.7 18 2.1 
60 hours and over ........................... 155 6.1 .. ·· .... 3· ........ 7· 4 3.7 7 4.1 28 5.0 53 6.6 63 7.3 
N at on pay roll and not reported ........... 1579 22.8 30 27.8 28 16. 4 134 23.S 182 22. Ii 194 22.6 1 

~ 
o 
00 



Girls •..... , . . . .. .. . . .. .. . . . .. .... . .. . 304 100. 0 6 •..••...•. '¥1. .. . .. .•. . 101 1110. 0 94. .. .. . .. . . 76 ..................•• 

Less than 88 hours .......................... '--M-f
---";l8.'--l-".-.-•• -.-.• -.-•• -I-.. -.-•. -.-.. -.-.1 --1 ==---;-~1817.8----U== 10 ................... . 

g:toura,tesatt:~······················· ~~ U .................................... ·· .. iI· .......... l~ l~:g ~ ~ :::::::::: :::::::::: 
42h=::I::than4S::::::::::::::::::::::: 47 l.s:S :::::::::: :::::::::: "'T :::::::::: 3 12 11.9 18 13 ................... . 
46hours,lessthan48....................... 39 12.8 1 ....•. ..••.•.... 4 14 13.9 11 9 .................. .. 
48 hours,l ess than S1. .......... " .. .. .. .. .. 38 12. 6 ......•.•. .•••••.•.. 1. ....... . . 2 12 11. 9 11 12 ................... . 
61hours,lessthanM....................... 16 6.8 .••.••..•. •.•..••... 2 .•.•.•..•. 4 4 4.0 3 3 ................... . 
Mhours.................................... 15 1.6 ••.•.•••.. ..•.••.... ...... .......... 1 1 1.0 1 2 .................. .. 
Over64hours,lessthanS7.................. 11 3.6 .......... .......... ...... .......... ...... .......... 9 8.9 2 .................................. .. 

~~~~~:,!:J~~:.~:.:::::::::::::::::::::: ~ J :::::::::: :::::::::: .... i· :::::::::: .... i· :::::::::: :::::: :::::::::: .... ~. :::::::::: :::::: :::::::::: :::::::::: 
Notonpayrollandnotreported........... '49 16.1 .......... .......... ...... .......... 4 .......... 18 17.8 10 .......... 17 .................. .. 

1 Per cent distribution not shown where base Is less than 100. 
'Includes 6111 minors (572 boys and 47 girls) whose names did not appear on pay roll and 9 minors (7 boys and 2 girls) for whom number of hours per week was not reported. 



110 MINORS tN MEi'AL-MAN'UFAC'l1JRING INDUSTRIES. 

GENERAL TABLE V.-Number Of hour8 worked per week, by method of payment; minor. 
in metal-manufacturing industries.! , 

Minors in metal'manufacturing industr:!es.! 

Method of payment. 

Total. 
Number of hours worked per week. Time. Piece. Not reported. 

Num Per cent Num. Per cent Num Per cent Num Per cent 
ber. dis~ribu. ber. dis~ribu· ber.- dis~bu· ber.- dis~bu· 

tion. t!on. hon. hon. 

-----------1·------------1·---1---1----
Total ••••••••..•....•....•.•.•. 913 100.0 489 100.0 304 100.0 120 100.0 

Less than 36 hours .......•.•.•.....•. 127 13.9 80 16.4 47 15.5 ........... ...... ~ ............ 
36 hours, less than 39 .....•.•...•..... 35 3.8 22 4.5 13 4.3 .... -- .-- .. ---.-
39 hours, less than 42 ..•. ,. .......•... 64 7.0 39 8.0 25 8.2 ------ .-._---_ .. 
42 hours, I ess than 45 ................. 89 9.7 53 10.8 36 11.8 ......... ---_ ... -... 
~hours,lessthan 48 ••••••••••••••••• 130 14. 2 92 18. 8 38 12. 5 -- ...... ---_ .... _-
48 hours,J ess than 51. ...•............ 140 15. 3 103 21.1 37 12.2 .......... ........... 
61 hours, Jess than 54 ..•.•............ 52 5.7 28 5.7 24 7.9 .- ..... --- ....... 
Mhours .••.....•••.•.•••............. 10 1.1 5 1.0 5 1.6 -- ....... . _- .... -.... 
Over M hours, less than 57 ........... 38 4.2 -27 5.5 11 3.6 ........ __ ... 
67 hours, less than 60 ................. 32 3.5 16 3.3 15 4.9 1 0.8 
60 hours and over .................... 76 8.3 24 4.9 52 17.1 
Not reported .••.•..•.......•.•.•.•... 120 13.1 ... --- ---_._---- 1 .3 119 99.2 

1 Questionnaire group. 

GENERAL TABLE VI.-Earning8 per week, by 8ex; minoT8 in metal-manufacturing 
industries.! 

Minors in metal·manufacturing industries.! 

Total. Boys. Girls. 
Earnings per week. 

Num· Per cent Num· Per cent Num· Ppr cent 
her. distnbu· her. distribu· ber. distribu· 

tion. tioo. tion. 

--- - --------
Total ••••••••••••••••.•.•..•....•.•.•••......... 913 818 95 

To~~~:::::::::::::::::::::::::::::::::::::: 793 100.0 704 100.0 39 100.0 
18 2.3 15 2.1 3 3.4 

15, less than SI0 .................................. . 

m:tEiEE~:::::::::::::::::::::::::::::::::: 
=:l~~~=:::::::::::::::::::::::::::::::::: 
$35, less than $40 •••.•••••••••••••••••••••••••.•••. 

E:iE~~5:::::::::::::::::::::::::::::::::: 
$55,less than S60 .....•.•..•..... ; ................ . 
$6O,less than $65 ................................. . 
$65, Jess than $70 ................................. . 
$70, less than $75 ................................. . 
$75 and over .................................... .. 

24 3.0 18 2.6 6 6.7 
44 5.5 31 4.4 13 14.6 
73 9.2 38 5.4 35 39.3 

112 14.1 95 13.5 17 19.1 
149 18. 8 142 20.2 7 7.9 
135 17.0 129 18. 3 6 6.7 
91 11.5 90 12. 8 1 1.1 
70 8.8 69 9.8 1 1.1 
28 3.5 28 4.0 ........ .......... 
16 2.0 16 2.3 ...... .......... 
12 1.5 12 1.7 ...... . -.. ----.-
8 1.0 8 1.1 _ ...... ... -.--- .. 
3 .4 3 .4 _ ....... ... _---.- .. 
5 .6 Ii .7 ------ .---------
5 .6 5 .7 ------ _._---._.-

Not reported .................••...............•.•.•... 120 114 6 _._- ........ 

1 Questiwnalre group. 



GENEBAL TABLES. 111 
GENERAL TABLE VII.~Earning, pet' tDU!, by number of Iuntr, per weik; minors in 

metal-man:u!aduTing indu8trie8. 

Number of hours worked per week. 
Total. 

1IincJn in metal-manufacturing industries-

Reporting ~gs per week. 

Total 
n~I---.---I----.---I---~--·I-~.---

Less than 
$5. 

SIO, less 
than S15. 

$5,less 
than S10. 

S15, less 
than $20. 

mg. l!um Per Num Per Num Per Num Per 
ber. cent. ber. cent. ber. cent. ber. cent.1 

----------------·1---1-----------1-----

Total ••....•.••••.•.•••..•.... 

Total reporting •••.••••••••• , ••••... 
LesS than 36 hours •.•••••••.•... 
36 hours, less than 39 ••••••••••.. 
39 hours, less than 42 ••• _ ••••.••. 
42 hours, I essthan 45 •••••••••... 
45 hours, I ess than 48 ••••••••.•.. 
48 hours, I ess than 51. ••.•••••... 
51 hours, less than 54 ..•••••••.•. 
54hours ...........•..••••.•.•.•. 
Over 54 hours, less than 57 •••••. 
57 hours, less than 60 ....•••••••. 
60 hours and over ....... , .....•. 

Not OIl pay roll and not reported •••. 

2,840 

2,212 
478 
111 
174 
251 
340 
380 
127 
22 

113 
59 

157 
'628 

Number of hours w«rked per week. 

2,191 82 3.7 109 5. 0 170 7.8 238 10. 9 

2,182 
4n 
III 
174 
251 
331 
361 
127 
22 

113 
59 

156 
9 

82 
82 

-------... _-
... _- . 
.. ----...... 
....... 
.... -. 

3.8 
17.2 

.. _---._----... _--

.- .... .... _ . 

.---.-.... _-

109 5.0 
lOS 22.6 

1 .9 
--.- .. _ ... -. 
... --. ...... ____ e. ...... 
. -.--- ...... 
. _ .... . ...... 
...... ....... 

170 7.8 235 10.8 
110 23.1 82 17.2 

9 8.1 23 20.7 
12 6.9 22 12.6 
24 9.6 28 11.2 
11 3.3 33 10.0 
3 .8 40 11.1 
1 .8 4 3.1 

....... ....... 3 

3 

Minors in metal-manufacturing industries-

Reporting earnings per week. 

$20, less 125, less $30, less 
than 125. than S30. than 135. 

135 and 
over. 

Not OIl 
payl 

and 
1 __ ~ __ I __ ~ __ I __ ~ __ I·_~~ __ lnotr~ 

ported. 
Num- Per Num- Per ~mn Per Num- Per 
ber. cent. ber. cent.' ber. cent.l ber. cent.' 

------------+------------1---1-- --~--I---_I_--_l-------
TotaI .. _._ .... _ ........................ 334 15.2 423 19.3 339 15. 5 496 22.6 2649 

T~l6iiOOi-S::::::::::::::::::::::: 333 15. 3 423 19.4 338 15. 5 492 22.5 30 
49 10.3 24 5.0 7 1.5 15 3.1 1 

36 hours, less than 39 .•••.••••.••........ 34 30.6 15 13.5 18 16. 2 11 9.9 
39 hours,l esa than 42 •••••.•...•.....•... 45 25.9 42 24. 1 26 14. 9 27 15.5 
42 hours,lesathan 45 .•••.••.••••..•..... 60 23.9 60 23.9 27 10. 8 52 20.7 
45 hours,1 esa than 48 .••••••.•........... 71 21.5 100 30.2 47 14. 2 69 20.8 9 
48 hours,lesathan 51. •••••.••.•......... 51 14.1 119 33.0 78 21.6 70 19.4 19 
51 hours, less than 54 ..•.•.•.......•..... 10 7.9 30 23.6 40 31.5 42 33.1 
54hours •••••••..••••.•••.•.•..•.•..•..•. 4 9 6 ......... 
Over 54 hours, less than 57 ..••••••....... 12 10.6 25 22.1 41 36.3 35 31.0 -........ 
57 hours, less than 60 •••..••.•..•.•....•. ····ir·:ti· 

2 'Ta' 19 38 ·······i 60 hours and over .•.•..•.•....••••.•..... 2 26 16. 7 127 81.4 
Not OIl pay roll and not reported ••.•.•...... 1 I ...... 1 4 619 

1 Not shown where base Is less than 100. 
Ilneludes 619 minors whose names did not appear on pay roll and 30 whose earnings per week wen not 
n~. 

Includes 619 minors whose names did not appear on pay roll and 9 for whom number of hours per week 
was not reported. 



112 MINORS IN METAL-MANUFACTURING INDUSTRIES. 

GENERAL TABLE VIII.---Occupation and industry of father; minors in mef.al-manu­
facturing industries. ' 

Minors in metal­
manufacturing 

industries.l 

Minors in metal­
manufacturing 

industries.l 
Occupation and industry orrather.I--..,-----II Occupation and industry orrather.I--~---

Num- dis~ertn~ebnU: Num Per cent 
be ber. - dis~bu-

r. tion. tlon. 

Total. ...................... 913 100.0 Manufacturing and mechanical-
Continued. 

~us~~~~~:.~~~.~~. Laborers ...................... 78 8.5 
208 22.8 Other metal. ................. 5 .5 

Extraction of minerals ............ 46 5.0 Other manufacturing and 
)(anufacturing and mechanical ... 402 44.0 mechanical. ................ 94 10.3 

Bnildin! trades ............... 112 12.3 Transportation ................... 41 4.5 
Iron an steeL ............... 113 12.4 Trade ............................ 49 5.4 

Blacksmiths, forgemen, Public service .................... 10 1.1 
and hammer men ...... 27 3.0 Professional service .......... 19 2.1 

Holders, founders, and Domestic and personal service:::: 8 .9 
casters .................. 18 2.0 Clerical ........................... 12 1.3 

Machinists, millwrights, No occupation and not reported .. 118 12.9 
and toolmakers ......... 40 4.4 

Other ..................... 28 3.1 

1 Questionnaire group. 

GENERAL TABLE IX.-Location of school last attended, by grade completed; minors 
in metal-manufacturing industries.' 

Minors in metal'manufacturing industries-' 

Who last attended school in Michigan. 

Grade completed. 
Michigan, 

not re-
Total. Total. 

Michi~an 
city III 
which 

working. 

Other 
Michigan 

city. 
Michwm ported 

rural. whether 
city or 
rural. 

Num· Per Num· Per Num· Per Num· Per Num- Per 
ber. cent. ber. cent. ber. cent. ber. cent. ber. cent. 

----------1---------------------
TotaL...................... 913 528 57.8 286 31. 3 199 21. S 25 2.7 18 2.0 

=========== 
Sixth and lower grades .......... . 
Seventh grade ................... . 
Eighth grade .................... . 
First vear high schooL ......... .. 
Second and third year high school. 
Fourth year high school and 

higher education ............. .. 
Not reported .................. .. 

131 
144 
335 
107 
119 

46 
31 

57 43.5 
90 62.5 

207 61. 8 
72 57.3 
70 58.8 

28 
4 

38 29.0 16 
60 41. 7 24 

112 33.4 64 
38 35.5 32 

2: I.~~:~. 
42 

20 
3 ...... 1 

12.2 _0_._. ------ 3 2.3 
16.7 2 1.4 4 2.8 
19.1 20 6.0 11 3.3 
29.9 2 1.9 --- ... ...... 
35.3 1 .8 -..... ...... 
...... ...... -.---- ---_.- "'-" 
_._.0 • ...... -.-.-- --- ... ...... 

Minors in metal-manufacturing industries-' 

Grade completed. 

Who last attended school outside Michigan. 

City. Rural. 
Not reported 
whether city 

or rural. 

Place of 
attendance 

not reported. 

Num- Per Num- Per Num· Per Num- Per 
ber. cent. ber. cent. ber. cent. ber. cent. 

---------------------
TotaL......................... 322 35.3 13 1.4 25 2.8 24 2.6 

I 
Sixth and lower grades.. . .. . .. .... . .. 58 
Seventh grade...... ...... .. .. .. .. .. . . 45 
Eighth grade......................... 114 
First year high school.... .. .. .. .. .. .. 32 
Second and t1rird year high school... . 48 
Fourth year high school and higher 

education ......................... . 

44.3 3 2.3 11 8.4 2 1.5 
31.3 5 3.5 4 2.8 ........ 
34.0 4 1.2 8 2.4 2 .6 
29.9 1 .9 1 .9 1 .9 
40.3 ""-'-0 ........ --_ ..... -.. -._.- 1 .8 

18 .................... .. 
7 2 ........ 18 ........ Not reported ........................ . ____ ~_~ __ ~_~_-L_~_~ __ ~ __ 

1 Questionnaire group. 



GENEJU.L TABLE X.-Increau in wukly e4ming'fromfirat to pruent poaition, 'by length of work hiatory, and 'by su; minors in metal-manufacturing 
indUltriu. 1 

MiDors In metal-manuflwturIDg industries .• 

Length of work history. 

Increase In weekly e8rntngs from Total. I 
lint to present position, and sex. ~~ 1 ~ ~~s 2 ytC'J~B 3 ~~' 1~ 4 ytC' J~S 

�----,------�.--~-------I----.------·I----,-------I--~.------I----r-----Il~~ l~~h 
Num- J;:~r'i:'~ Num- J;:~r'i:'~ Num Per cent Num Per cent Num Per cent Num Per cent 
ber. tlon. ber. tion. ber. dlstrlbu· ber - dlstrlbu- ber' dlstrlbu-' ber - dlstrlbu· tion. • tlon. . tlon. . tlon. 

6.- 7.-

7 years 
and 

over.-
Notre­
ported. 

---------------1---------------------------------- ---------------------
Total...................... ... 913 100.0 122 100.0 159 100.0 217 100.0 193 100.0 123 100.0 65 16 11 8 

Noprevlousposltlon ............... 106 11.6 72 59.0 22 13.8 81 3.7 3 1.6 ...... .......... 1 •••••••••. 1=."' ..... "' ..... "' •• =.''' ..... = ..... = ..... =. 
Increase ...•••.....•............•... 398 .a. 6 25 ~.5 61 38.4 106 ~8 97 50.3 65 52.8 33 II 2 •••••••••• 

Less than 15....... . . . . . . . . .. . . . 32 3.5 .; 4. 1 9 5.7 10 '.6 .; 2.6 2 1.6.. ..•• . 1 •.•.•.••....•.•.••.• 
S5,lessthanll0................ SO 8.8 12 9.8 15 9.4 26 12.0 15 7.8 8 6.5 ... 4 "."."" •••••••.•.••••...... 
SlO, less than 115............... 86 9.4 4 3.3 18 11.3 25 11.'; 23 11.9 9 7.3 7 .•••••......•••.•••.••••••••.. 
11.;,lessthanl~............... 73 8.0 2 1.6 .; 3.1 23 10.6 16 8.3 19 15.4 6 2 .••.••....•••••..... 
120, less than 125. .. . . . . . .. . . .. . 58 6.. 1 • 8 7 4.4 12 5 . .; 17 8. 8 13 10. 6 • 3 1 ...•..•... 
125, less than sao. •. .. . .. .. .. .. . 42 4.6 1 .8 5 3.1 9 4. 1 12 6.2 7 5. 7 8 ...•..•.......•......•........ 
saoandover.................... 27 3.0... . ........ 2 1.3 1 .5 9 4.7 7 5.7 4 3 1 ......... . 

~~~.~~.::::::::::::::::::::: g U "f' ~:~ ~ l~ ~ g ··"s· ······2:0· 2 1.6 ....••.••..••.....•.•.•..••...........•. 
Notreported ...••........•.••...... 374 41.0 19 15.6 65 40.9 92 42.4 88 45.8 "'56' ··· .. 45:5" ····· .. ai· ········6· ········0· ·········8. 

Boys......................... 818 100.0 108 100.0 141 100.0 I 188 100.0 ISO 100.0 109 100.0 61 14 9 8 
. 1-------------------------------------------------------------

No previous position.... .. . . . . •. .. . 90 11.0 63 58. 3 19 13. 5 6 3.2 2 1. 1 ..•..•.•••......••..••....•.....•......•.•.....••....... 
Increase... . . . . . . . .•••. •. .. . . . . . .. . . 357 .a. 6 22 20. 4 53 37.6 93 49.5 91 50.6 57 52.3 31 8 2 ..•....... 

Lessthanl5.................... 25 3.1 3 2.8 7 5.0 8 4.3 • 2.2 2 1.8 .......... 1 ................... . 
S5

b
less than $10........... ..... 65 7.9 11 10.2 10 7.1 19 10.1 13 7.2 8 7.3 ............................... . 

11,lessthanSl5............... 74 9.0 4 3.7 17' 12.1 22 11.7 ~ 11.1 6 5.5 5 ............................ .. 
'15,lessthan'~............... 68 8.3 2 1.9 5 3.5 22 11.7 16 8.9 16 14.7 6 1 .................. .. 
12O,lessthan.25............... 56 6.8 1 .9 7 5.0 12 6.4 17 9.4 11 10.1 4 3 1 ........ .. 
'25, less than sao............... 42 5.1 1 .9'; 3.5 9 4.8 12 6.7 7 6.4 8 ............................. . 
sao and over.................... 27 3.3 ...... .......... 2 1.4 1 .5 9 5.0 7 6.4 4 3 1 ........ .. 

~a:r~~~.::::::::::::::::::::: u ~J ~ ~:~ : ~:~ ~ U .... 3· ...... i:f .... ~ ....... ~:~. :::::::::: :::::::::: :::::::::: :::::::::: 
Not reported....................... 342 41.8 17 15.7 60 42.6 SO 42.6 84 46.7 50 45.9 30 6 7 8 

1 Questionnaire group. - Per cent distribution not shown where base Is less than 100. 



GENERAL TABLE X.-Increase in weekly earninQ8 from first to present position; by kngtl& of work hiBtory, attd by sex: minor8 in metal-manufacturing 
. tndustries-continued. 

Increase In weekly earnings from 
ftrst to present position, and lex. 

·Total. 
Less than 

1 year. 
1 year, less 

than 2. 

MInors In metal-manufacturing industries. 

2 years, less 
than 3. 

Length of work history. 

3 years,less 
than 4. 

4 years, less 
than 5. 

1---;----I.--"7---+---,---I---;----I.---;----I--.----II~~m I~~m 7 ~e:s 
N ~~ ~~N ~-N ~-N ~~N ~­um- distrlbu- Num- d1strlbu- um- d1strlbu- um- distrlbu- um- d1strlbu- um- distrlbu-
ber. Uon. ber. t1on. ber. t1on. ber. tlon. ber. t1on. ber. tion. 

6. 7. over. 
Notr&­
ported. 

----------1------------------------------------------
GIrls......................... 115 100.0 14 100.0 IS 100.0 14 100.0 4 1 2 ......... . 29 100.0 13 100.0 

1---------------- ------------
Noprevlousposltlon............... 16 16.S 9 64.2 3 16.7 ····S·· ..... 5.7.:i" I ............................. . 
In~............................ 41 43.2 3 21.4 8 44.4 2 1 ................... . 

LessthanS6.................... 7 7.4 2 14.3 2 11.1 ...................................................... .. 

tib~~t~~·~~5::::::::::::::: f~ I~:g .... ~ ....... ::~. f 2U '''"3' .... ·ii:4· ....... '2" :::::::::: :::::::::: :::::::::: 
.15,lessthan.20............... 5 5.3 ...... .......... ...... .......... 3 21.4 .......... 1 ................... . 

sam'~~.~::::::::::::::: ~ U ................................ '''T ...... 3:4· :::::: :::.:::::: .... ~ ..... 1~:~. ::::::.:: .. ::.:.:::: .. :: .............. .. 
D 5 53 ................ ''''2' · .... ii:i" 1 3.4 2 . 15.4 .. . .. •• . ............... .. 
N~r=ri4i<C:::::::::::::::::::: 32 33:7 ''''2" · .... i4:a· 5 27.8 12 41.4 4 30.8 .... iI· .... ·42i1· · ...... T :::::::::: · ...... ·2· :::::::::: 

2 6.9 1 7.7 
13 44.S 6 46.2 
2 6.9 1 7.7 
7 24.1 2 15.4 
3 10.3 3 23.1 
1 3.4 ...... .......... 



GBNERAL T ABLB XI.-{}rade completed, by .u, color, and nativity of child and nativity of father; minor. in metal-manufacturing induBtriu. 1 

Orade completed and sex. 

Total •. _ .......................... 

Third and lower grades ................. 

fEr ~:e:.:::::::::::::::::::::::::: Beven~e .......................... 
Eighth p'ade ........................... 
Fiist ~ ~ool .................. 
8econdand )'8Ilt:~school ...... 

F=J:..~.~.~ .. ~~~ .. ~~~~. 
~mt~ It:r.=ii iiot' reported:::::: 

Boys ............................. 

Third and lower grades ................. 

~~~~jjjjjjjjHjjjj~lj~jjjU 81x 
Be 

t~~ool .................. 
d and year ~ school ..••.. 

E 
FIrs 
Becon 
F =J:..~~.~ .... ~~ .. ~~. 

rade not re~orted ..................... o 
8 tIll1n schoo , grade not reported ••.••• 

1 Questionnaire group. 

lI.\nora In metal-manufacturing Industries.' 

White. 

Total. Native. Color not 

Foreign born. 
reported.-

Total. 
Total. Native father. For~-bom Negro.' 

fa er. 
Nativity 
of father 

Num- Percent Num- Per cent Num- Per cent Num- Per cent Num- Per cent not1'&- Num- Per cent Num- Percent 
her. dlstrl- her. dlstrl- her. dlstrl- her. dlstrl- her. dlstri- ported.' her. dlstrl- her.' dlstri-

butioo. bution. butlon. butlon. butioo. butlon. but1!>n. 

---------------------------------------
913 U)()' 0 Il68 100.0 ~ 100. 0 270 100.0 172 100.0 6 120 100. 0 21 324 100 

= = f-=B -== 2 = = = ~ = 
8 .9 1.1 .4 2 .7 .... r ...... i:7· 4 3.3 1 1 .3 

16 1.8 10 1.8 6 1_3 2 .7 1 4 3.3 2 4 1.2 
36 3.8 18 3.2 8 1.8 7 2.6 1 .6 ............ 10 8.3 . 1 16 4.9 
72 7.9 38 6.7 22 4.9 9 3.3 13 7.6 16 13.3 10 24 7.4 

144 15.8 ~ 16. 3 70 15.6 38 14.1 29 16. 9 3 17 14. 2 3 54 16.7 
336 36.7 215 37.9 182 40.6 109 40.4 73 42.4 33 27.5 .. · .. · .. i· 120 37.0 
107 lL 7 70 12.3 59 13. 2 31 11.5 27 l6.7 1 11 9.2 36 11.1 
119 13.0 70 12.3 61 13.6 43 16. \I 18 10. 6 ........... 9 7.li 1 48 14. 8 

46 6.0 30 6.3 26 6.8 21 7.8 5 2.9 ........ i· 4 3.3 ·• ...... 2· 16 4.9 
25 2.7 18 8.2 8 1.8 6 1.9 2 1.2 10 8.8 6 1.5 
6 .7 6 1.1 4 .9 3 1.1 1 .6 .......... 2 1.7 .......... ...... .......... 

818 100.0 4811 100.0 838 100.0 24I'i 100.0 138 100. 0 6 101 100.0 21 308 100.0 
-----

7 .9 6 1.0 2 .6 2 .8 .... r ....... :7' 3 3.0 1 1 .3 
14 1.7 8 1.6 4 1.0 • .8 1 4 4.0 2 4 1.3 
33 4.0 16 3.3 8 2.1 2.9 1 .7 .......... 8 7.9 1 16 5.2 
70 8.6 36 7.4 21 6.4 9 3.7 12 8.7 16 14. 9 10 24 7.8 

121 14. 8 69 14.1 67 14. 7 32 13.1 23 16. 7 2 12 11.9 3 49 16. 9 
299 36.6 186 38.0 168 40.7 97 39.6 61 44. 2 28 27.7 113 36.7 
96 11.6 69 12.1 48 12.4 28 11.4 19 13. 8 1 11 10. 9 1 36 11.4 

109 13.8 62 12.7 54 13.9 39 16.9 15 10. 9 ........... 8 7.9 1 46 14. 9 

46 6.6 30 6.1 26 6.7 21 8.6 6 3.6 4 4.0 ........ ~. 16 6.2 
18 2.2 12 2.5 6 1.6 6 2.0 ....... ....... :7' 1 6 6.9 4 1.3 
6 .7 6 1.2 4 1.0 3 J.2 1 ........... 2 2.0 ................... .......... 

• All native except 1 for whom nativity WlI8 not reported. • Per cent distribution not shown where base Is less than 100 • 



GENERAL TABLE XI.-Grade completed, byaex, color, and nativity of child and nativity of father; minora in metal-manufacturing induatriea--.continued. 

Gl'8de completed and sex. 

• 

Total. 

Total. 
Total. 

Minors In metal·manufacturing Industries. 

White. 

• Native. 

Native father. Foreign-born 
fatber. 

Foreign born. 

�---._------�---._------�---~------I---~------I----~------'~r~r~~I---.-------1 
not re- Num. 
ported. ber. 

Per cent 
dlstri· 

bution. 

:Negro. 

Color not 
reported. 

Num- PdI~~~t 
ber. bution. 

------------1---1-------------------------------------- ---
Girls............................. 96 100.0 79 .......... 60 .......... 25 .......... 34 .......... 1 19 .......... .......... 16 ........ .. 

!~7:~:Mi·:::::::::::::·:' J J.! J::: ::~:::::::::: :::~i: ::::::::.:':1 ::!.!.:: :::!·::.i! nt .. :'::::. y...q:::: 
Fliat year hIdl school.. .............. .. 12 12.6 11 11 3 .......... 8...... . ... .......... ...... .......... . .... .... 1 
Second and third year high school.. .. .. 10 10. 5 8 7 4 .......... 3.... ... ... .......... I .......... :......... 2 
Grade not reported..................... 7 7.4 6 2 .......... ...... .......... 2 .......... .......... 4 .......... .......... 1 



GENERAL TABLE XII.-Type 0/ trade training courses taken, by occupation; minors in metal-manu/actu7'\ng industries. l 

Type of trade training courses taken. 
Total. 

Num· 
bet. 

Appren· 
Per cent twes.' 
dlstrlbu· 

tlon. 

Assemblers. 

Minors In metal'manufacturlng Industrles.1 

Inspectors. Laborers and 
helpers. 

Machine 
operators. Stock 

Bnd 
tool 
room 

workers.' 

All other. 

Num Percent 
ber ' distrlbu· 

• tlon. 

------------1·-----------1----1--------------------------
Courses taken in day school: 

Total reporting..... .. .. .. .... ... .. • 873 100.0 41 101 100.0 126 100.0 116 100.0 191 100.0 99 
=====:======I====I=======d===============I=====II=====I======I===~'===== 

Total taking courses ..................... ~~1 ___ 1_1 __ 11_~~~ __ 11_~~~ ___ 20 ____ .1 ___ _ 

Metal trades .... ,................... 69 62·.~ 1 ........ 3 •• 1 41 41'.00 13 Woodworking .. .................... 22 u 1 
Commerclal.... . .. .. .. . .. .. .. .. . .. .. 16 31 .. 8

8 
.............. "6" ..... '6' .'9" 2 

Other............................... 33 .. 4 
Not reported........................ \I 1.0 .......................... .. 

9 1.2 6 4.3 10 6.2 
2 1.6 4 3.4 6 2.6 
0 4.0 ...... r .. · .... :9· 6 2.6 
4 3.2 8 4.2 
2 1.6 1 .9 1 .5 

200 100.0 

39 19.5 

15 1.5 
9 4.5 
4 2.0 
6 3.0 
/) 2.5 

Taking no courses ....... " .. .. .. .... .... 734 84.1 34 90 S9. 1 103 82.4 105 90.6 162 84. 8 161 80.6 

COyrses taken arter leaving day school: 
Total reporting..... .. .. .. .... . .. .. • S07 100.0 34 97 100.0 112 100.0 105 100.0 114 100.0 89 

= === ==1==1'=='1===1=="1=== 
Total taking courses ............... , .. .. . 118 14.6 3 13 13.4 17 15.2 11 10.6 36 20.7 11 

196 100.0 

Z7 ,13.8 

Metaltrades ........................ ~'--u----3----10----ro:a--9----8-.0----4--:-a:s~----"'i2.6 1 23 11.7 
~=~~~::.:::::::::::::::::::: 1~ d ................ i· .... ·To· · .. · .. 6· .. · .. ·5:4· · .. · .. 2· .... · .. i:9· ~ d .......... · .... T ........ ;~ 
Other............................... 20 2.5 2 2.1 2 1.S 5. 40.8 6 3.4 2 3 1.0' 
Not reportt>d........................ 6 .1 .......... ........ .......... ........ .......... ........ .......... 4 2.3 2 ................. . 

Taking no courses ...................... . 689 31 84 86.6 96 84.8 94 89.6 138 79.3 1S 169 

I Questionnaire group. 
• Per cent distribution not shown where base Is less than 100. 

• Excludes 40 who did not report whether courses were taken. 
• Excludes 106 who did not report whether courses were taken. 

i 
~ 
E;; 
rn 



GENERAL TABLE. XIII.-Type of trade training COUT'e8 taken after leaving day ,chool, by type taken in day achool and by ,ex; minor, in metGl­
manufacturing induatrie,.l 

Minors In metal·manufacturing Industries.' 

Taking trade training oourses after leaving day school. 

Met,aI trades. 
Notre-

~ 
~ 

Troe of trade t~ oo~ 
. laken in day school, and sex. Total 

Total. re- Me- Me- Auto-
Te.kIng Jh!~' !:ll 

Type of no any 
porting. Total. 

Total. 

Tool chan!- chani· 
and cal and cal 

I ri draw­pattern e ect • Ing and 
mak- cal en· drafts­
Ing. g1neer- man-

Ing. ship. 

Ma-
chine- Foun-shop dry. prall-
tlce. 

mo-
bile 

repair Other. 
and 

assem-
bly. 

Wood-
work-
Ing. 

Com-
mer-
c1aJ. 

All 
other. 

oourse oourses. course 
not re- tall:en. 
ported. 

-----------,1----------------. ----------------------------
Total ...............•.... 

Total ~ortlng ..............••••.. 
To taking oourses ......•.... 

Metel trades ....•........•. 
Tool and pattern mak-
~ ............... 

M cal and elec-
trical ~eering .. " 

Mechani drawing 
and draJtsmans~ .. 

Machine-shop prac ce. 

I~'ra~iierepir.iraiid . 
assembllJ··········· 

Other me trades. '" 
Woodworking •••.......•.. 
Commerc1aJ ...•....•.•...• 
All other .................• 
Type of oourse not reported 

Takirig no oourses ••••.••..•••• 
Not reported •••••••.••••••••.•••.• 

913 ·807 118 78 17 7 17 10 1 15 11 1 13 20 6 689 106 
===,,===1====1===,1===1='======== ======== 

873 781 
139 118 

59 52 

17 15 

2 2 

30 27 
6 3 
2 2 

2 2 
1 1 

22 20 
16 12 
33 211 

9 7 
734 661 
40 26 

111 74 16 6 17 10 1 13 11 1 11 20 1\ 670 92 
36 25 7 2 8 4 .••••••• 3 1 •••.••.. 1\ 4 2 84 19 
19 14 5 5 1 ...•.... 2 1 ••••.•.. 2 2 1 33 7 

7 5 4 8 

2 

17 
3 
2 

2 

10 

1 
1 
8 
2 
6 
1 

75 
7 

7 1 ....•.•. 1 .•....•. 1 __ .•............ 2 1 ......•. 3 
2 

1 ._......... ..... ........ ..... ... ••..•... ..... ... 1 . ....... . ....... .... .... . ....... 1 ....... . 
1 ........ ...•.... ........ ........ ........ 1 ••...................................................... 
4 __ •••••• 1 .•...... 2 •.••.... 1 .••.••..• .•..... 2 1 1 12 2 
1 1 .. , •......... '" ......•••......... '" .••.................. ,. .... 1 ........ 10 4 
5 1 .•.•.... 3 1 ••••......•.•••.••••.•.....•..•• 1 ......••..•...•. 23 4 
4~ ••••• "9" ! ······9· ..... "6" ······i· ·····io· ·····io· ·····T ······6· ·····ici· ..... "3" sJ ~ 
4 1 1 ••••••.. •••••••• ••.••... 2 ••.•.... ..••..•• 2 .•..•• _. 1 19 14 

.... 
Z 

j 



1 QuestlollI1alre grOUp. 

87 
3 
2 
1 

84 
8 

10 7 1 ......• , 1 ...•.... 1 ............... . 

1 

2 2 3 
2 

................... - ............................................................................................................... . 

8 

2 

17 
8 
2 

1 
1 
8 
2 
6 
1 

71 
6 

1 .......... , .•.•• ..• ..... ..... ... .•.••••• .•...... 1 '" •.......... ,. .. ...... ..••.... 1 .•...... 
1 .......... ..•..• ........ . ....•.. ...•.•.. 1 ....................................•...•••.•.••........ 
4 ........ 1 ••. .•.•. 2 •. .•.•.. 1 ... .•.•. . ..•.... 2 1 1 12 2 
1 1 ......•...•..•...............•.................................. 1 ........ 8 • 
5 1 ...•..•. 3 1 ....••••...•••..••..••...•...... 1 .....•.•....•.•. 22 4 
4~ ······9· ! ······9· ······6· ..... "j" ·····iii ·····io· ·····T ..... "4" ·····i4· ..... "3" 62~ II~ 
4 1 1 ..... .•. ........ .....•.. 2 . .•..... ... .•... 1 ........ 1 13 13 

5 .•................ , ............ , ..... ... ... ..... . ....... . ....... . ....... 3 2 ......•. 74 16 

72 4 ...........................••.••......••...•....•.•.••.....••••...•..•.. 2 2 ...... .. 68 III 
~ ........................ ········1 .... ···· ............................................................... . 

~ ::::::~: ~~~~~~~~ ~~~~~~~~ ~~~~~~~r~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ::::::~: ~:::::~: ~~~~~~~~ 
3 
2 

tJ ···· .. i6 
6 1 



120 MINORS IN METAL-MANUFACTURING INDUSTRIES. 

GENERAL TABLE XIV.-Kind of school attended; minarlJ in metal-manufacturing indtU-
trieIJ 1 who tool: triJde training cour8e8 after leaving Behool. . 

Kind of school. 

MJ.nors in metal­
manufacturing 
industries who 

took trade train­
ing courses after 
leaving schooL I Kind of school. 

TotaL. ., ................. " 118 100.0 Business schools ...•.............. 
= = Automobile schools .............. . 

Public school..................... 30 25. 4 Other ............................ . 
Factory... ...... .••.............. 21 17.8 Not reported .................... . 
Correspondence................... 19 16.1 

I Questionnaire group. 

MJ.nors in metal­
manufacturing 
industries who 
tooktradetTaln­
ing COUJ'S8S after 
leaving school. I 

Num- P=t 
ber. bu~. 

6 
5 

17 
20 

5.1 
4.2 

14.4 
16.9 

GENERAL T.~BLE XV.-Length o( trade training cour8e, by type of COUTlJe; minor, in 
metal-manufacturing indU8trieIJ who tool: trade training courSe8 after leaving Behoof. 

Type of trad&-training course 
after leaving school. 

MJ.nors in metal-manufacturing industries who took trade training 
courses after leaving school.1 

Length of course. 

Total. 
Less thani3months, 6months, ~months, 12months Not 
3 months. less than less than less than and over. reported 

6. 9. 12. 

---------11--- ------------ ------------
Total....................... 118 3 27 28 13 20 27 

Metal trades ••.................... 1==:7""8=i===':"~=====~===:=I===-==t===18=1====14 9 17 19 
Tool aod pattern makiog . . . . . 17 5 5 
Mechaoical !>od electrical 

1 3 3 

engineering. . . . . . . . . . . . . . . . . 7 
Mechaoical drawing aod 

draftsmanship. . . . . .. . . . . . . . 17 
Machin&-shop practice. . . . . . .. 10 
Foundry. ..•..•.•............ 1 
Automobile repair aod assem-

bly ........•................ 
Other metal trades .......... . 

15 
11 

3 
1 

............. 

3 
1 

2 3 

3 6 
3 1 

............. 1 

3 2 
3 3 

=~~~~:::::::::::::::::::: 1 .............•••.•.•.•••.•••.........•.• 
13 1 2 3 1 

All other ..........•.............. 20 3.......... 5 1 
Not reported ......•.............. 6 1 ................... . 

I Questionnaire group. 

3 2 
4 1 

2 
3 
1 
3 
3 
2 

5 
1 

3 
8 
3 



GENERAL TABLES. 121 

GENERAL TABLE XVI.-EnrollJTUmt iAlpeciJied cla88 in nitlht school, by occupation 
and indlUtry and by sex; seleded group of pupils in DetrO'Lt, M Uk., night schools. 

Pup1Is In selected group in Detroit night schools enrolled 
In each specified clasS. 

Occupation and industry and sex. T11!.l 
pup .. _..... )Ia. 

........... cbine 
Au~ 
mo­

biles. 

Me­
chani· 

cal 
draw· 
ing. 

Other Pattern Weld­
. draft- mak-

maUes. shop. ing.' ing. ing. 

----------1--\---1---\---1--- ---------
Male ......................•.... «II 176 8) 39 47 24 15 11 

Manufacturing and mechanical ....••. 332 141 67 33 35 17 13 I 9 
Iron and steel and other metaL .. 265 110 63 30 30 13 12 8 

Ap'prentices .................. 18 9 2 1 8 1 
Gnnders and polishers ....... 11 4 4 1 1 .... _-- .. .... _ .... - 2 

Grinders ................. 10 4 3 1 1 . --- ..... _._- .... 2 
Polishers ................. 1 1 -_ ...... .... -.... -.- ........ ......... ......... 

Machinists, millwrights, tool· 
makers .............••...... 85 33 22 9 13 1 5 1 

Machinists ............... 38 13 11 3 5 2 1 
Tool and die makers ..... 25 12 5 1 6 1 2 
Other I .............•..... 22 8 6 5 2 .......... 1 

Mechanics .....•.....•........ 10 2 3 .... -- ... ........... 4 
Tiruaniths and coppersmiths . 12 4 ······8· 6 
Other occupations .....•.•.... 129 ·60 33 16 6 6 1 

M:ac~e°li'::;aJ.~~. ~~. 49 27 18 7 2 -......... 
Inspectors .......•..... " . 20 5 .; 1 3 1 2 .. _ .. -... 
Assemblers ............... 21 12 4 4, 2 2 2 .......... 
MIscellaneous iron and 

stool ••.•••••••••••••••• 39 16 6 4 1 3 2 
Buildin~des ..... " ......•.... 11 2 2 4 
Electric ...................... 37 24 3 2 2 . ........ . ........ 
Other manufacturing ............ 19 5 1 1 1 1 .----- .. 

'f~~~~~::::::::::::::::::::::: 
22 2 3 1 .......... ....... -- -... -.... 
17 1 -.-- .. -- .- ..... _- .. _ .. _-_. -- ....... 

5 1 3 1 -.------
Professional service ......••.....•.... 27 11 4, 2 4 4 _._- .. -. 1 

Draftsmen and designers ....•...• 17 7 3 2 3 3 .. ----_. 
Other .................•.......... 10 4 1 1 1 1 

ClericaL ....................•........ 50 18 4, 1 4 3 2 1 
Tool and stock ............•...... 9 6 2 ......... ...... .- 1 
Other .................•.......... 41 12 2 3 2 ..... -.. 

Other Industries' .....•.....•....•••. 16 3 5 3 .... _- .. .... ----- ........... 
Not reported ......................... 2 1 ......... ........ . ....... . ....... ........ ......... 

Female. ........•.•••.••..•.•.• 51 1 ............... . 
= 

PrOC=8.1.~~~~~~~:::::::::::::::::: ~ :::::::: :::::::: ::::::::1:::::::: :::::::: :::::::: :::::::: 
CIerl~~~:::::::::::::::::::::::::::: 2~ ······i· :::::::: ::::::::!:::::::: ······i· :::::::: :::::::: 

~~~~~~.~.~~~~~~~:::::::: 1~ ······i· :::::::: ::::::::i:::::::: .. ····i· :::::::: :::::::: 
g:--~~1:;~:::::::::::::::::::::: ~ :::::::: :::::::: ::::::::1:::::::: :::::::: :::::::: :::::::: 

1 "Total pupils" Is not total enrollment in the courses since some pupils were taking more than one 
course . 

• Includes arehitectursl drawing, sheet-metal drawing, body drafting, blue print, and designing. 
1 Includes 3 pattern makers. 
'Includes trilde, 7; domestic and personal servloo, 5; public servloo, 2; agriculture, forestry, and animal 

husbandry, 2. 

45198°-23--9 



122 MINORS IN METAL-MANUFACTURING INDUSTRIES. 

GENERAL TABLE XV I.-Enrollment in specified Clll88 in niVht school, by occuJXltion 
and industry and by sex; seluted group of pupilB in Detrcnt, MiI:,h., night BChool8-
Continued. 

Occupation and industry and sex. 

Pupils in selected group in Detroit night schools enrolled in each 
specified class-Continued. 

Pharo Gym. 
macynasium 

E~ri' Radio. T~~yP.h. Grades. and and 
chemis- swim· 

try. mingo 

Other 
and 

not re­
ported. 

------------[------------------------
Male ..................•.....•.. 33 9 15 14 21 7 

b===i'====F===i====r-===F==4==== 
Manufacturing and mechanical...... . 23 6 12 I 

Iron and steel and other metal. . . 7 4 " . . . . • . 9 
Grinders................ ..... ........ ........ ........ 1 
Machinists, millwrights, tool· 

6 
1 " 3 

15 
12 

makers.. . . . . . . . . . . . . . . . . . . . 4 1 . . . . . . . . 2 " 

5 
2 

Machinists. .............. 2 1 ........ 1 ........ 1 " ....... . 
Tool and die makers. . . .. .•...... ...•..•• .....•.• .•.....• .•...•.• .•.•.•.. .•.••••• 1 
Other'. .....•............ 2 ........ ........ 1 .•.•..•..•.•••••.•...•...•...•.• 

Mechanics ....••.•........... , .•...... ...•.•.. .....•.. .•.•...• •..•.... ...•...• 1 ....... . 
Tinsmiths and coppersmiths. .....•.. ........ .•..•••. 2 •••••••••••••••••••••••••••••••• 
Other occupations... . . . . . . . . . 3 3 " . • . . . . 4 1 2 7 1 

Machine operators and 
machine hands ........ , .•.•.... 1 ................ 1 1 3 .•...... 

Inspectors ...... , . . . . . . . .. ..•..... ........ ......•. .....•.. .•.•..•• .......• 2 1 
Assemblers...... . .•...... 1 1 ........................ 1 ...............• 
Miscellaneous iron and 

steel. .•.....•...••••...• 2 1 .....•.. 4 .••.•••..•...... 2 .....•.. 

~~~~~:::::::::::::::::: .. ···i4· ·····T :::::::: ...... ~. · .. · .. 2· ·· .. ··i· ·· .... i· ....... ~ 
Other manufacturing.... .. .•... . . 2 1 ...•.•.. 1 3 .•...... 2 2 

Transportation: Telephone. .......... 1........ 15 ........ 1 ....................... . 
Professional service •..•.. " ....... , . . . 3 ......••.•••.•.•.••..•.• 1 .•••••.• 1 .••..... 

8~~~.e.~~.~~.~~~~~~::::::::: ······3· :::::::: :::::::: :::::::: ...... i" :::::::: ...... ~. :::::::: 
Clerical. ... .......•.................. 6 2 ......•. 1 14 .•...... 1 1 

Tool and stock................... 3 ..•..•.. .....•.. .•...... 1 ...•.....•...•...•...... 
Other............................ 3 2 ...•.... 1 13 .•...... 1 1 

Other industries'.................... ........ 1 ........ 1 2 ........ 3 1 
Notreported......................... ........ ...•.••• .•..••.. .•...... .......• ..•..... 1 •....... 

Female ••.•..•.................. " .. ,... ..•••••. •....••. 2 34 20 2 1 
======== 

Professional service ..•..••••.•.•.•.•.................. """" .•.••... 29 2 .....•.. """" 
Nurses........................... ........ ........ ........ ........ 27 ....................... . 
Other............................ .......• ..••••.. .•.•.... ••..•... 2 2 ........••...... 

Clerical...... ......................... . ....... ........ ........ 1 3 17 1 1 
Stenographers and typists........ ....••.. .••••••. .•••.•.. 1 1 15 . .. .. . .. . ...... . 
Other............................ .•.•••.• .•.•••.. .•••••.. .•.•.... 2 2 1 1 

Other industries..... .. ..•.•••••.•.... ........ ....•.•• .•.•.... 1 ........ 1 1 ....... . 
Notemployed........................ .....•.. ••...•.. ...•.•.. ••.•.... 2 ..........•..•.•...•..•. 

• Includes electric laboratory, armature winding, electricity (direct current), electricity (alternating 
current), electrical construction. 



APPENDIX IV.-A BRIEF BmLIOGRAPHY. 

GENERAL. 

Federal Board for Vocational Education . 
. The Turnover of Labor. Bulletin No. 46. Employment Management Series 
No.6. Government Printing Office, Washington, 1920. (60 pp.) 

The meaning, cost, nature, and caUll4l8 of labor turnover are diBCI1l!8ed. 
Methods for computing and for reducing labor turnover are suggested. 

Employment Management, Ita RiBe and Scope: The organization of an employ­
ment department, by Boyd Fisher and Edward B. Jones. Bulletin No. 50. 
Employment Management Series No. 1. Government Printing Office, Wash­
ington, 1920. 

The Selection and Placement of Employees. Bulletin No. 49. Employment 
Management Series No.2. Government Printing Office, Washington, 1919. 

The Wage-Setting Process, by Alfred B. Rich. Bulletin No. 44. Employ­
ment Management Series No.5. Government Printing Office, WllBhington, 1919. 

New York Military Training ColIlIlliBBion, Bureau of Vocational Training. 
Our Boys: A study of 245,000 sixteen-, seventeen-, and eighteen-year-old 

employed boys of the State of New York, by Howard G. Burdge. J. B. Lyon 
Co., Printers, Albany, 1921. (345 pp.) 

Simons, A. M. 
PeI'IlOnnel Relations in Industry. The Ronald Press Co., New York, 1921. 

(341 pp.) 
Mr. Simons emphasizes the need of job analysis on a national scale and dis­

cusses methods of hiring and training workers, labor turnover, factory condi­
tions, democracy in industrial management, and other related topics. 

U. S. Bureau of Education. 
The Money Value of Education, by A. Caswell Ellis. Bulletin 1917, No. 22. 

Government Printing Office, Washington, 1917. (52 pp.) 
In this bulletin Doctor Ellis diBcusses the value of education in developing 

national resources and its value to the individual. A list of references is 
included. 

List of References on the Economic Value of Education. Prepared in the 
Library Division, U. S. Bureau of Education. Library Leatlet No.4. Govern­
ment Printing Office, Washington, 1919. (7 pp.) 

U. S. Bureau of Labor Statistics. 
PeI'IlOnnel Research Agencies: A guide to organized research in employment 

management, industrial relations, training, and working conditions, by J. David 
Thompson. Bulletin No. 299, Miscellaneous Series. Government Printing 
Office, Washington, 1921. (207 pp.) 

Industrial Survey in Selected Industries in the United States, 1919. Pre-. 
liminary report, prepared under the supervision of Allan H. Willett. Bulletin 
No. 265. GOvernment Printing Office, Washington, 1920. (509 pp.) 

This contains a table showing, by occupation, the number of employees, 
wages per hour, and hours of work for workers in various industries, among 
wbich are automobile, machinery, and machine-tool manufacturing. 
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U. S. Children's Bureau. 
Standards of Child WeHare: A report of the Children's Bureau conferences, 

May and June, 1919. Bureau Publication No. 60, Separate No.2, Child Labor. 
Government Printing Office, Washington, 1919. 

Papers given at the Children's Bureau Conferences on Child WeHare, May 
and June, 1919, discUBBing the legislative prohibition of employment, the 
legislative regulation of employment, and vocational guidance and placement. 

Minimum Standards for Child WeHare Adopted by the Washington and Re­
gional Conferences on Child Welfare, 1919. Publication No. 62. Government 
Printing Office, Washington, 1920. (16 pp.) 

In this bulletin are BU1llIIl3.rized the standards for children in industry as 
adopted by the conferences. 

State Compulsory School-Attendance Standards Affecting the Employment of 
Minors, Legal Chart No.2. Government Printing Office, Washington, 1921. 
(3 pp.) 

School attendance laws affecting employment of minors are presented in 
chart form. 

State Child-Labor Standards, Legal Chart No. 1. Government Printing Office, 
Washington, 1921. 

Child labor laws of the various States are presented in chart form. 
Industrial Instability of Child Workers: A study of employment-certificate 

records in Connecticut, by Robert Morse Woodbury, Ph. D. Publication No. 74. 
Government Printing Office, Washington, 1920. (86 pp.) 

U. S. Public Health Service. 
Comparison of an Eight-hour Plant and a Ten-hour Plant: Studies in industrial 

physiology: fatigue in relation to working capacity, by Josephine Goldmark and 
others. Bulletin No. 106. Government Printing Office, Washington, 1920. 

An analysis of the effect of the longer hours upon maintenance of o:utput, 
restricted output, industrial accidents, labor turnover, etc. Both plants 
under discussion are metal-working factories. 

INDUSTRIAL EDUCATION AND VOCATIONAL GUIDANCE. 

Bloomfield, Meyer. 
Readings in Vocational Guidance. Edited by Meyer Bloomfield. Ginn & 

Co., Boston, 1915. (723 pp.) 
This book contains a comprehensive selection of articles on vocational 

guidance prior to 1915. 
Brewer, John M. 

The Vocational-Guidance Movement, Its Problems and Poesibilities. The 
MacMillan Co., New York, 1918. (333 pp:) 

Contains a full bibliography. 
Conference Board on Training of Apprentices. 

Practical Apprenticeship: A bulletin of information on the training of industrial 
workers. Bulletin No.2-Fundamentals of Apprenticeship. 1917. (30 pp.) 

The board represents The National ABIiOciation of Manufacturers, The 
National Founders' ABBOCiation, The National Metal Trades Association, 
The United Typothetre, Franklin Clubs of America, The National Tool 
Builders' ABBOCiation, and The American Foundrymen's ABBOCiation. Rec­
ommendations of the board in regard to supervision of apprentices, trade 
training, technical instruction, wages, bonuses, probation, examinations, 
duration of apprenticeship, physical, mental, and moral qualifications, and 
form of indenture. 
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Douglas, Paul H., Ph. D. 
American Apprenticeship and Industrial Education: StudieB in history, eco­

nomicB, and public law. Edited by the Faculty of Political Science of Columbia 
Univemity. Vol. XCV, No.2, Whole No. 216. Columbia Univemity, Long­
mans, Green & Co., Agents, New York, 1921. (348 pp.) 

The ma.iD divisions are as followB: American apprenticeship, its back­
ground, development, and decay; Juvenile labor and the educational re­
quirements of modern industry; Modern BUbstitutes for apprenticeship; and 
Social aspects. A bibliography is appended. 

Federal Board for Vocational Education. 
Bibliography on Vocational Guidance: A selected list of vocational-guidance 

references for teachers. Bulletin No. 66, Trade and Industrial Series No. 19. 
Government Printing Office, 1921. (35 pp.) 

A good up-to-date bibliography compiled by Prof. Charles L. Jacobs, 8BBO­

ciate professor of education and Bupervisor of tiade and industrial teacher­
training claBBeB, Univemity of California, Berkeley, Calif. 

Trade and Industrial Education, Organization, and Administration. Bulletin 
No. 17, Trade and Industrial Education Series No. 1. Government Printing 
Office, Washington, 1918. (125 pp.) 

The bulletin was published to Bupply information and suggestion con­
cerning the organization and administration of trade and industrial BChools 
and claBBeB under the Federal law. 

Pa.rtr Time Trade and Industrial Education. Bulletin No. 19, Trade and Indus­
trial Series No.3. Government Printing Office, Washington, 1918. 

A description of pa.rtrtime BChool systems already established in The United 
States, Germany, England, and France; a diBcUBBion of types of part-time 
schools and a definition of Federal aid for part-time BChools. 

Buildings and Equipment for SchoolB and Claases in Trade and Industrial 
SUbjects. Bulletin No. 20, Trade and InduBtrial Series No.4. Government 
Printing Office, Washington, 1918. 

Compulsory Pa.rtrTime School Attendance LawB. Bulletin No. 55, Trade and 
Industrial Series No. 14. Government Printing Office, Washington, 1921. 

Trade and Industrial Education for Girls and Women. Part I.-Economic 
and BOCial aspects of vocational education for girls and women. Part 2.-Ways 
and means of establishing and operating a program. Bulletin No. 58, Trade and 
Industrial Series No. 15. Government Printing Office, Washington, 1920. 

Part-Time Schools: A survey of experience in the United StateB and foreign 
countries, with recommendations. Bulletin No. 73, Trade and Industrial Series 
No. 22. Government Printing Office, Washington, 1922. 

Emergency War Training for Oxy-Acetylene Welders. Bulletin No. 11. 
Government Printing Office, Washington, 1918. (86 pp.) 

The 1irBt part treats of the development and application in indUBtry and 
war of oxy-acetylene welding and cutting. The second part outlineB the 
United States Army course in this type of welding. 

Employment Management and Industrial Training. Bulletin No. 48, Employ­
ment Management, Series No.4. Government Printing Office, Washington, 1920. 
(107 pp.) 



126 MINORS m METAL-MANUFACTURING INDUSTRIES. 

Kelly~ Roy Willmarth. 
Training Industrial Workers. The Ronald PreBB Co., New York, 1920. (437 

pp.) 

Special emphasis is laid on the methods of organizing and conducting 
training within the factory. Public-school industrial training, vocational 
guidance, and kindred problems are discusaed. A 22-page bibliography is 
appended. 

Motley, James M., Ph. D. 
Apprenticeship in American Trade Unions. Series XXV, Nos. 11-12, Johns 

Hopkins University Studies in Historical and Political Science. The Johna 
Hopkins PreBB, Baltimore, 1907_ (122 pp.) 

The history of apprenticeship under statute law, customary regulation, 
trade-union regulation, and trade agreement. The extent of union regu­
lation by the American Federation of Labor, the purpose and character of 
regulation are discusaed. The book gives a very exhaustive treatment of 
the subject. 

Snedden, David. 
Vocational Education. The MacMillan Company, New York, 1920. (587 pp.) 

A discussion of current problems in vocational education. 
U. S. Bureau of Education. 

Vocational Secondary Education. Prepared by the Committee on Vocational 
Education of the National Education ABSOciation. Bulletin, 1916, No. 2l. 
Government Printing Office, Washington, 1916. (163 pp.) 

The bulletin contains a brief historic sketch, describes the kinds of schools 
established in this country, discusses terms and definitions used, methods 
for vocational education surveys, vocational guidance, and other probleIlll'. 
Primarily for those wishing to introduce vocational education into public 
schools. 

The Apprenticeship System in ita Relation to Industrial Education, by Carroll 
D. Wright. Bulletin, 1908, No.6, Whole No. 389. Government Printing Office, 
Washington, 1908. (116 pp.) 

A history of apprenticeship with a discussion of types of apprenticeship 
systems: (1) Type in which shop and school are intimately connected; 
(2) type under which apprentices are controlled to some extent outside 
working hours; (3) mixed types. Schools are listed and claaaified. A 
bibliography and a digest of laws are included. 

List of references on Vocational Education. Prepared in the Library Division, 
Bureau of Education. Library Leaflet No. 15. Government Printing Office, 
Washington, 1922. (20 pp.). 

U. S. Commissioner of Labor. 
Twenty-fifth Annual Report of the Commissioner of Labor, 1910: Industrial 

education. Government Printing Office, Washington, 1911. (822 pp.) 

An exhaustive report on industrial education in the United States, in­
cluding philanthropic and public industrial schools, apprenticeship schools, 
cooperative industria1schools, evening industrialechools, textile schools, etc. 

U. S. Training Service. 
Industrial Training for Foundry Workers. Training Bulletin No. 24. Govern­

ment Printing Office, Washington, 1919. (68 pp.) 

The bulletin outlines in detai4 apprenticeship training in foundries, an 
upgrading system for foundry workers, and training for foremen, and gives 
outlines for the guidance of instructors, and a bibliography of technical books. 
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U. S. Training and Dilution Service. 
A Successful Apprenticeabip Tool Makers' School: Methods used by a large 

manufacturing company for training new employees to operate machine tools 
and for subassembly work, and to upgrade experienced operators for work in the 
tool rooms. Training Bulletin No.2. Government Printing Office, Washington, 
1918. 

OCCUPATIONAL ANALYSES, INCLUDING VOCATIONAL-EDUCATION 
SURVEYS. 

Boston (Mass.), Vocation Bureau. 
Vocations for BoY8.-The .M.&chiniat. Bulletin No. 1. The Vocation Bureau 

of Boston, Boston, 1911. (22 pp.) 

Contains brief discU88ions of the divisions, dangers, conditions, and future 
of the trade; pay, positions, opportunities, qualities and training required, 
and apprenticeship. 

Cleveland (Ohio) Education Survey. 
The Metal Trades, by R. R. Lutz. The Survey Committee of the Cleveland 

Foundation, Cleveiand, Ohio, 1916. (129 pp.) 

Occupations, wages, opportunities, training, and general trade conditions 
are discussed for factories producing foundry and machine-shop products 
and automobiles, and for steelworks, rolling mills, and related industries. 

Federal Board for Vocational Education. 
Job Specifications. Bulletin No. 45, Employment Management Series No.3. 

Government Printing Office, Washington, 1920. 

A brief discussion of methods and uses of job analysis. 

The Labor Audit: A method of industrial investigation. Bulletin No. 43, 
Employment Management Series No.8. Government Printing Office, Wash­
ington, 1920. 

This preeents the reasons for making a labor audit, the prerequisites for a 
labor audit, the methods which may be used in making and in presenting a 
labor audit, and the results of a labor audit. 

The Metal Trades: Molders, sheet-metal workers, machinists and machine 
operators, bench hands, aasemblers, and erectors. For disabled soldiers, sailors, 
and marines, to aid them in choosing a vocation. Opportunity Monograph, Voca­
tional Rehabilitation Series No.7. Government Printing Office, Washington, 
1919. (15 pp.) 

A brief description of each occupation listed, its promotional opportunities, 
trade-training requirements, hours and wages, plOC8l!l!e8, and the kinds of 
workshops in which it is performed. Other occupations are treated in a 
BimiIar way in other bulletins of the same series. 

Oxy-Acetylene Welding. For disabled soldiers, sailors, and marines, to aid 
them in choosing a vocation. Opportunity Monograph, Vocational-Rehabilitation 
Series No.9. Government Printing Office, Washington, 1919. 

Occupations in the Automobile-Manufacturing Industry. For disabled soldiers, 
sailors, and marines, to aid them in choosing a vocation. Opportunity Mono­
graph, Vocational-Rehabilitation Series No. 20. Government Printing Office, 
Washington,1919. 
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The Indiana State Board of Education. 
Report of the Indianapolis Survey for Vocational Education. Vols. I and II. 

Educational Bulletin No. 21, Survey Series No.6, Indianapolis. 

An analysis of occupations with special reference to skill and education 
required is given, together with a description of factory organization and fac­
tory proceBBeS and a discUBBion of the demand for labor, wages, school training 
needed, etc., by Charles H. Winslow, Special Agent for Vocational Research. , 

Report of the Richmond, Ind., Survey for Vocational Education. Robert J. 
Leonard, Director. Educational Bulletin, Vocational Series No. 15, Indiana 
Survey Series No.3. Indianapolis, 1916. (599 pp.) 

The common occupations in the industries of Richmond are described, 
hours, wages, and promotional opportunities specified, and the requirements 
for each analyzed, to discover what training, if any, is needed to fit the young 
worker to enter such occupations. Automobile, wire-fence, agricultural­
implement, machine-tool, and other metal-manufacturing industries are 
included. A survey of the schools and an explanation of the survey method 
are included. 

U. S. Bureau of Labor Statistics. 
Vocational Education: Survey of Minneapolis, Minn., made by the National 

Society for the Promotion of Industrial Education. Bulletin Whole No. 199. 
Government Printing Office, Washington, 1917. (592 pp.) 

Chapter VIII dea.1s with the metal-working industries of Minneapolis, 
under the heads of description of occupations, general working conditions, 
hazards, demand for labor, and need for technica.1 training of employees. 

U. S. Army Trade Specifications and Index of Profeasions and Trades in the 
Army, Second Edition. War Department Document No. 774, Office of the Adju­
tant General. Government Printing Office, Washington, 1918. (239 pp.) 

Duties and qualifications for each occupation needed in Army service are 
specified. Most kinds of metal-manufa.cturing work are included. 

Vocational Education Survey of Richmond, Va.. Bulletin Whole No. 162, Mis­
cellaneous Series No.7. Government Printing Office, Washington, 1916. 
(333 pp.) 

The survey included several branches of the metal-manufacturing industry. 

U. S. Department of Labor. 
Descriptions of Occupations: Metal working, building and general construction, 

ra.ilroad transportation, shipbuilding. Prepared for the United States Employ­
ment Service by the United States Bureau of Labor Statistics. Government 
Printing Office, Washington, 1918. (123 pp.) 

A description of each of the more important occupations is given, together 
with a statement of qualifications and schooling necel!l!arY. Arrangement is 
in outline form. Descriptions are somewhat technica.1. 

INDUSTRIAL ACCIDENTS-PREVENTION AND ACCIDENT STATISTICS. 

BeYer, David Stewart, Ph. D. 
Industria.1 Accident Prevention, with Illustrations. Houghton, MiftIin Com­

pany, New York, 1916. (421 pp.) 

The subject is treated under the following heads: General phases of the 
accident problem, building construction and arrangement, power generation 
and distribution, machine construction and arrangement, etc., special indU1t­
tries, fire hazard, explosion hazard, peI80nal elements. The book is well 
illustrated. The treatment is somewhat technica.1. 
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Cowee, George Alvin, E. M., S. B. 
Practical Safety Methods and Devices, Manufacturing and Engineering. D. 

Van NOBtrand Company, 25 Park Place, New York, 1916. (434 pp. illus.) 
The book is intended to provide for employers, superintendents, foremen, 

underwriters, safety inspectol'll, and enginee1'8 generally a convenient sum­
mary of standard safety methods and devices. H is therefore somewhat 
technical. 

Detroit Public Library. 
Accident Prevention in Industry: A selected bibliography compiled by the 

Detroit Public Library for the Accident Prevention Department of the Michigan 
Mutual Liability Co. Detroit, 1919. (7 pp.) 

Federal Board for Vocational Education. 
Industrial Accidents and Their Prevention. Bulletin No. 47, EmploymelJt 

Management Series No.7. Government Printing Office, W8IIhington, 1920. 
(66 pp.) 

The bulletin discU8Be8 methods of safety organization and accident pre­
vention, safety equipment, and accounting for safety. 

Hansen, Carl M., M. E. 
U nivel'llal Safety Standards: A reference book of rules, drawings, tables, formulre, 

data and suggestions for use of architects, engineel'8, superintendents, foremen, 
inspectol'll, mechanics, and students, compiled under the direction of and approved 
by the Workmen's Compensation Service Bureau, New York. Second Edition, 

. Revised and Enlarged. Univel'8al Safety Standards Publishing Company, New 
York, 1914. (312 pp.) 

As the title implies, the work is technical . 
. International Association of Industrial Accident Boards and ColllDliasions. 

Proceedings, 1916-1920, incl., U. S. Bureau of Labor Statistics Bulletins 
Nos. 210, 248, 264, 273, and 281, respectively. Government Printing Office, 
Washington. 

Papal'll read at the annual meetings of this IISI!OCiation deal with the ,mun­
istration of workmen's compensation laws, accident prevention, safety 
organization, accident statistics, and other related subjects. 

Standardization ,of Industrial Accident Statistics: Reports of the committee 
on statistics and compensation insurance cost of the International Association of 
Industrial Accident Boards and Comnrissions, 191&-1919. U. S. Bureau of Labor 
Statistics Bulletin No. 276. Government Printing Office, Washington, 1920. 
(100 pp.) 

This bulletin suggests standards, definitions/and methods of reporting 
accidents, a classification of industries, causes of accidents, location and 

. nature of injury and extent of disability, and standard table forms to be 
used in reporting accident and compensation statistics. 

Report of Committee on Statistics and Compensation Insurance Cost of the 
International Association of Industrial Accident Boards and Commissions. 
U. S. Bureau of Labor Statistics Bulletin, Whole No. 201, Industrial Accident 
and Hygiene Series No.9. Government Printing Office, Washington, 1916. 
(128 pp.) 

For the use of persons or organizations handling accident statistics. The 
committee recommends in detail a cIassi1ication of industries, accident 
causes, and location and nature of injury and extent of disability. This 
bulletin has been supel'lleded by No. 276, given above. 
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U. S. Bureau of Labor Statistics. 
CaUBeB of Death by Occupation, Occupational Mortality: Experience of the 

Metropolitan Life IllBIl1'8Jlce Company, IndUBtria.l Department, 1911-1913, by 
Louis I. Dublin, Ph. D. Bulletin, Whole No. 207, IndUBtria.l Accidents and 
Hygiene Series No. 11. Government Printing Office, Washington, 1917. (88 pp.) 

Books and Periodicals on Accident and Disease Prevention in Industry in the 
Library of The Bureau of Labor Statistics. Government Printing Office, Wash­
ington,1916. (23 pp.) 

IndUBtrial Accident Statistics, by Frederick L. Hoffman. Bulletin, Whole 
No. 157, Industrial Accidents and Hygiene Series, No.5. Government Printing 
Office, WlIBhington, 1915. (210 pp.) 

A statement of the general accident problem in the United States is fol­
lOWed by a review of indUBtria.l-accident statistics in New York, Massachu­
setts, Illinois, and Wisconsin, and in BOme foreign countries. Standard 
methods of daasification. tabulation, and analysis of indUBtrial accidents are 
suggested. 

Mortality from Respiratory Disealles in Dusty Trades (Inorganic Dusts), by 
Frederick L. Hoffman. Bulletin. Whole No. 231, IndUBtria.l Accidents and 
Hygiene Series. No. 17. Government Printing Office, Washington, 1918. 
(458 pp.) 

Chapter II.-uOccupations with exposure to metallic dust" discUBBeB dust 
hazards to which metal workers are exposed. Chapter III._u Occupations 
with exposure to mineral dust" includes a discUBBion of dust, smoke, and 
gas hazards to which foundry workers are exposed. This work presents an 
exhaustive analysis of the information available on the subject. 

The Safety Movement in the Iron and Steel Industry, 1907-1917, by Lucian W. 
Chaney and Hugh S. Hanna, June, 1918. Bulletin Whole No. 234, IndUBtria.l 
Accidents and Hygiene Series No. 18. Government Printing Office, WII8bing­
ton, 1918. (299 pp.) 

The bulletin includes a discUBBion of the caUBeB of accidents, accident­
prevention work and safety organization accident rates, and accident experi­
ence in representative steel-manufacturing plants. Charts and illustrations 
add to the value of the text. 

Causes and Prevention of Accidents in the Iron and S~l Industry, 1910-1919, 
by Lucian W. Chaney. U. S. Bureau of Labor Statistics Bulletin No. 298. 
Government Printing Office, Washington, 1922. (398 pp.) 

This report brings together the results of a study of accidents in the iron 
and steel industry made by the Bureau of Labor Statistics during the last 10 
years. 

Accidents and Accident Prevention in Machine Building, by Lucian W. 
Chaney. Bulletin No. 256. Revision of Bulletin 216. Government Printing 
Office. Washington, 1920. (123 pp.) 

The bulletin discUBBeB different kinds of industrial accident rates, accident 
experience in different factories, safety organization in factories, safeguarding 
machinery and machine design as a factor of safety. Illustrations add to the 
value of the report. 

Workman's Compensation Legislation of the United States and Foreign 
Countries, 1917 and 1918, September, 1918. Bulletin No. 243, Workmen's 
Insurance and Compensation Series. Government Printing Office, Washing­
ton, 1918. (477 pp.) 

The bulletin contains an analysis of the principal features of the laws in 
each State of the Union, a discUBBion of the constitutionality and construction 
of statutes, an analysis of the laws of forejgn countries, and the text of the 
various State laws. 
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U. S. Bureau of Labor Statistictt-Continued. 
Workmen's Compensation LegiBIation of the U~ted 'Sta~ and Canada, by 

Lindley D. Clark and Martin C. Frincke, jr: Bulletin No. 272, Workmen's In­
surance and Compensation Series. Government Printing Office, Washington, 
1921. 

This bulletin contains analyses and complete texts of laWl!. 
Accidents and Accident Prevention: Report on Conditions of Employment in 

the Iron and Steel Industry in the United States, Vol. IV. Sixty-eecond 
Congress, First Session, Senate Document No. 110. Government Printing Office, 
WaslriDgton, 1913. 

TECHNICAL BOOKS ON METAL-MANUPAcrumNG PROCESSES. 

Colvin, Fred H., A. S., M. E., and Stanley, Frank A.: 
Machine Shop Primer. An introduction to machine tools and shop appliances, 

with illUBtrations, names, and definitions. McGraw-Hill Book Company, New 
York,1910. (148 pp.) 

A book for apprentices on machine-Bhop work which names and illUBtrates 
the common machine-Bhop tools and serves as a reference book on mechanical 
subjects. 

American Machinists' Handbook and Dictionary of Shop Terms: A reference 
book of machine shop and drawing room data, methods, and definitions. Third 
edition. McGraw-Hill Book Company, New York, 1920. (758 pp.) 

A good technical reference book with a glOll!lU'y of technical terms. 
Danforth, G. W., United States Navy. 

An Elementary Outline of Mechanical Processes. Arranged for the instruction 
of midshipmen at the United States Naval Academy and for students in general. 
The United States Naval Institute, AruiapoIiB, Md., 1917. (423 pp.) 

A brief account of the materials used in engineering construction and of 
the essential features in the methods of producing them. Also describes 
shop proceBBeB and equipment for the shaping of metals into forms for engineer­
ing and general uses. 
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