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TIIE FORGE SIIOP.

keep the tools in place when they were not in use, hand the tools to
the blacksmith when he asked for them, hold the end of the stock while
the blacksmith was working on it, and act as hammerman to cut, ofi
stock or to form it rvhile the blacksmith held the stock and the cut-ofi
or forming tool. It was also his duty to keep coal on hand for the
forgo fire, and he might at times be given some of the simpler black-
emith work.

Hazards or stra'ins.-The trelper 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.

B e qui,r ements. -Eighth-grade gradu ates are pref erred.
Learni,ng period,.-The work may be learned in one day and pro-

ficiency gained in a week or less.

Acetylene welder and electric-arc welder.rb
Descripti,on of work.-The work of the acetylene welder may be illus-

trated by a 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
held firmly together. This accomplished, he lighted his acetylene
blorv torch and adjusted it (by turning the screws which regulated the
a.rnounts of oxygen and of acetylene) until the flame became blue
and produced heat sufficient for welding.ls He then held the end of a
piece of steel wire about a foot in iength, 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.
He continued this process until the whole se&m on one side of the
housing was welded, then revolved the form and welded the seam on
the other side in the same m&nner.

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,
they 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
other electrode was connected to a clamp which held the wslding wire.
I{e switched on the current, regulated the voltage by a rheostat,l?

b For oarnings, see Table 7, p. 16, \rhere this mupation is classified under Bla.ksmiths, forgo men,
hammslasl, and welders.

16 Acetylene is a gas produced by the reaction between calcium carbide and water, This gm wben
mixed with air produces a very luminous flame, but when mixed with orygen produces a hst intenso
€nough to weld steel. The temperatue of the flme may be varied by regulating the proportion of oxygen
used.

rz The rheostat is operated by tuming a hand on a dial.
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74 MINoRS IN METAL-MANUFAcTURING INDUSTRIES.

and holding the cla^rnp by a handle rubbed the wire along the seam,
lifting it up just enough to form &n arc between it and the housing,
thus melting the wire and the edges of the seam so that they ran
together.

Eazards 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 &re usuall.r- worn to protect
the eyes from the glare and flFttrg sparks. The arc welder observed
wore & metal helmet with a glass front, which afforded much better
protection than goggles.

Requirem,enls.-One of the three manufacturers who emploved
minors as welders preferred eighth-grade graduates and those who
had had some technieal training or experience as welders.

Leatni,ng period,.-One or two months; from three to six months
to become proficient.

TIIE EEAT.TREAT DEPARTMENT.

Wonr ooNn.-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 difrerent factories.

Hnan-rnnar DErARTMENT nazanns.-The principal danger is
from burns or from the acids used in pickling.

trrftnons Elrpr.oyED.--Seven minors were rvorkins as heat treaters
and seven as picklers.

Aeetylene annealer. 18

Descri,gtti,on of work.-The work of the acetylene annealer ob-
served in one factory was to anneal (or soften by heating) the metal
around a l-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 coyer 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 stra'ins.-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.

18 For earnings, see Table 7, page 16, where mcupation is classif,ed rnder lleat treat.
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TIIE MACHINE SITOP. 75

Bequ'iremenls.-Dighth-grade education preferred. The work is
too heavy for women or for boys under 18.

Learni,ng peri,od,.-A week or less; one month to become nroficient.

Casehardener's helper.le
Descri,pti,on of work.-hr. 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 rvork he picked up the cam with tongs, placed
it in a small gas furnace, and left it there until it reachedl 

"Lur"y-red color. He the' 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 perfectlv cold.

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

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

Learnr,ng gteri,od,.-One week; six months to become proficient.

THE MACIIINE SIIOP.

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

M.tcllrxp-sHop EAzARDS.-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 operatorf 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
more 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
rn the eight months in which the new policy had been in efiect.
The use of motor-driven instead of belt-driven machinerv: efficient

re For earnings, see Table 7, p. 16, where this occupation is classified under Laborers and. helpers-
Otbors.
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J O MINORS IN ITETAI-}IANUFACTURING INDLTSTRIES.

guards on all machines, shafts, gears, and belts; and proper clothing
regulations have proved efiective in reducing the haz,ards.

Mrnons Er,rpLoyED.-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 rvere working as drill-press operators, 99 as
grilders, 98 as lathe operators, 89 as milling-machine operators,
and 210 as operators on other kinds of machines. Two qirls and
62 boys were classified as machinists other than repairhe.; of
these,38 were testers, 14 acl justers, and 12 machine r" i t . r .  o" oih".
machinists.

Tl'gnn 29 .-Kind of machine operated, by sex; minors i,n metal-manufacturi,ng industries.

G r i n d e r s -  - -  - -  - - - - -  - - _ - -  - .
Ex terna l -  -_  -  -  -  - .  - .  -  - .
Internal-- - -- - - - - - - - -.
Sur face . - -  -  - -  - .  -  -  -  -  -  - .
H a n d . . . - - . . - - - - - - - . -
T o o l - . .  - . - - - - . -  - .  - - _ -
O t h e r  t . - . - - - . - - -  _ - . . .

M i l l i n o

E a n d - . . . . - - . . - . - - - - .

619
123

4
119
99
2l
8
2
I

27
40
89
3

I '

9E
20

76

8
. . . . . ;

6
I

. : : : : :

1

1 1
6
3

19

3
1

13
29
I
5

15
'  ' - '  ' i '

5
6

1 1
4$

1,994

1t
6
3

22
18
3
I

29
q

5
15
26
I

5
8

26
56

O r h A r  r
L a t h e s -  -  -  - . .  - -  -  -  - . .  -  - - . . .

T u r e t - - . - . . . . - . . . . . .
L o w s w i n g . . . _ - . . . _ . .
O t h e r  t - . . : . . . . . . . . . - .

8

2
o

I

q e w i n g . . . . . . . . . . . . . . . . .  - .
uear snaper-  -  - .  -  -  -  - .  - .  - -  -
Other shaDers--  -  -  -  - .  _. .  -  -
S h e e r s -  -  - - . - . - .  - - .  _ . - _ - - _  -
Tgpp i l c .  -  .  . .  .  .  . . .  . .  . .  . .  .' r n r e a d - . . . . .  - .  _  -  _ _ _  _  - -  -
Other m8ehine oDerators -

Not machine operatois - . . . .  -  -

I Includes not speclfied.

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

Drill-press operator.2o

_ Descri,pti,on of wmk--The work of a drill-press operator in one of
the machine shops visited was to drill five holes in a casting, using
a fow-spin-dle, high-speed drill press. He put the casting i" u ;.igmade for this particular piece of work and clamped the coier of the
jig firmly over it. (A jig is a device for holdingwork while drilling;

Trtlg.f 
t" iig indicate the size and locati6n of the holes to be

to tr'or earnings, see Table t, n*, *o**". **** t. t*.,t*,-a* tt*t"" 
"*."to 

.-t r,-
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Kind of machine operated.

Total-

It{achine operators- --. - -.. - -..
D r i l l s -  -  - -  - - . - - - - . - .  - - - - - .

i P g u d . . - - - -  - -  - . . . . . . . .
u l n c r , - . - - - - - _ _ _ - _ - -

trIinors in metal-
manufacturing in-
oustrtes.

Boys.

2,536

115
4

111
98

8
2
1

%
40
8l
3

t3
65
94
19

Kind of machine operated.

S a w s - .  - .  - . . . . - . - - - - - - - . - .
Screw-  - . . .  -  .  .  - .  -  -  -  -  -  -  -  -  -  .

I l a n d s c r e w . _ - - - - - - - -
Automat icscrew-- - .
O t h e r t - - - - , - - . - - - - - .

Minors in metal-
manufactudng in-
ousln€s.

Boys.



THE MACHINE SHOP. t'7 t7
t a

drilled.) Then he lifted ihe jig ancl casting to the drill-press table.
Thc drill press \\ras equipped with four spindles (devices to hold ihe
drilling tool), three holding drills of difierent sizes, and one holding
a reamer (a tool used to enlarge a hole). The operator pulled dorvn
on a hand ]ever which brought the drill dor+-n through the hole in the
jig where it bore on the casting until the hole rvas dritted. He drilled
another hole with the same drill, then t*'o holes rvith the drill next
Iarger in size which was on the seconcl spindle, then a large hore with
the drill on the third spindle. Through the last hole he ran the
reaming tool which was on the fourth spindle. The whore operation
took about four minutes.

Elazards or stra'ins.-Even with the machine well guarded, there is
some danger from breaking drills and from contact ;ith the movins
dri]]. The operator stands at his work and must watch it rery closelyl

Requiremenls.-The operator should be able to read simple blue
prints. very little skill is required, since the holes in the jiglndicate
the position and size of the holes to be drilled. rn two factories Eirls
were working as drill-press operators.

Learn'ing peri'od'.-As a rule operation of the machine can be rearned
in a few weeks at most and proficiency attained in a few months.

Surface- grinder operator.2l

- Description of worlt.---surface grinding is the term applied to grind-
ing smooth a flat surface. The work of one of the surface-srinder
operators in an automobile factory was to grind down the top iurface
of a die shoe until the tool marks of the shaper used to finish it rvere
ground off and the surface left perfectly smooth. The operator
placed the die shoe in position on the horizontai table of the erinder,
r"rhere_it was held in place by magnetic attraction, adjusted thi grind-
ing 'vheel to the correct position by turning the handwheel, threw
the long hand lever that shifted the counterrhuft 

"I,.t"h, 
shified 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 rvas 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 f6reman.

Hazard,s 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 flying particles. Since this was dry grindin[
there was some dust in spite of the suction pipe attached.

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

2l For earnings, see Table 7, p.16, where this trcupation is classifleil under Machine operators-Grinders.
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78 MIN0RS IN METAL-MANUFACTURING INDUSTRIES.

Learning peri,od,.-Two to six weeks; six weeks to six months to
become proficient.

Extemal grinder.r?
Desc,igttion of work.--This type of grinding is illustrated by the

work of a boy who was grinding piston rings on an externar-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 rvith a flanse or base
somewhat smaller in diameter than the piston rinss were to be when
finished. He scparated each five rings iy 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
h_alves hinged together, and tightened the bolts ;f the casing to bring
all the rings to a uniform position concentric with the rod. B;
tightening securely the nut on the end of the rod the rings were held
in position and the casing could be taken ofi. The operator then
placed the rod with the rings on it in position betweeri the centers
oJ the grinding 6gghins, tightened it, and pushed the lever to srarr
the machine, which revolved the work and moved it automatically
back and forth against the revolving emery wheel. The wheel also
mgyed 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.

Hazard,s or stra'irus.-On this machine cutting fluid. was used, so
that there was no dust from the work. The gea-rs, 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
-u-ory,"g. The grinder stood all day, lifted the work to the machine,
and had to read the measurements carefully.

Beqtitemenfs.-operators 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 1g years of age were preferred
for the work.

_ Learni,ng perind,.-4ne to six weeks i,' most of the factories visited,
but one employer said that it might tako an operator three years to
beeome proficient.

Intemal grinder.22

D-esry'nt!,on of worlc.-rnternal grinding may be ilustrated by the
work of a boy who was grinding the inside of a cylincrer. He bolted
a fixture plate to the flange of the cylincler, hooked cylinder and

2r For eamings, see Table ?, p. 16, where this trcupation is classifled, under }lachine operators-Grinders.
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IHE MACI{I\TE SHOP.

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 fl.ange of the cylinder. He started the machine by
shifting a long lever rvhich reached to the shaft near the ceiling;
then shifting another lever on the machine he started the automatic
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 wheei slowly
around the inside of the cylinder. At each revolution of this spindle
the operator gaye the small v'heel 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 rvith 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.

Hazard; or stra'ins.-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 cairy it away. He rvas 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 rvorker stood all day and had to watch the work closely and read
measuremcnts accurately.

Requ'irements and, learni,ng peri,od,.-Same as {or external grinders.

Reamer-grinder operator.2a
Descri,pti,on of work.--Iool 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 wero
made to hold it; pushed the lever controlling the cross feed, which
moved 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 rvas 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.

,r tr'or earnings, see Tablo 7, p. 16, whers this occupation is classifled under Machine operators-Grinders.
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80 MINoRS IN METAL.MANUFAoTURING INDUSTRIES.

Hazard,s or stra,in.-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.

Bequ'iremenls.-Common-school education preferred. Courses in
tool making and experience in other kinds of grinding are valuable.

_.Learni,ng period,.--$omewhat longer than for the types of grinding
discussed previously.

Milling-machins 6pqxf91.zr
Descri,pti,on of worlt.--This process may be illustrated by the work

done in operating a hand milling machine to mill the tv'o sides of a
block or pin used as an automobile-brake cable end. As the block
came to the operator it was cylindrical; the machine sliced ofi enouEh
metal to make two parallel plane surfaces. A clamping fixtrie
holding four of these blocks at once rvas fastened to thelable 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 u hu.rd
lever, and fed the table of the machine up to the cutter by turning a
hand crank. After the cuts were completed on all four blocks,le
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.

Bequ'iremenlx.--General machine-shop requirements. Minors under
17 were not employed.

Learn'ing peri,od.-.Lbout 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.

Screw-machine operator.to
Descriptti,on of work.-T\e work of a hand turret-screw machine

operator in one of the machine shops visited was to cut, ofi 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
p'lling forward a lever the operator drew the bar of stock througl
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 cha-fering tool, and another stop, were
used in this operation. As the operator moved this turret back bv

$ Xor earnings, sse Table 7, p. 16, where this occupation is classilied under Machine operators-trfilling.
26 tr'or earnings, see Tablo 7, p. 16, wher€ this occupation is classified under Machjne operators-Screw.
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THE }TACHINE SHOP.

hand lever it automatically rotated through 60o, bringing the center
drill in line r,vith 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
to the stop (the fifth tool in the turret head) which indicated the
correct location for the use of the outside chamfer and cut-ofr tools
held in the tool posts of the cross feed, one on one side of the rrork
and one on the other. He operated first the chamfering tool, by
hand lever, across the machine in one direction, and then the cut-
ofr 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 rvith sharp ones, and putting in new stock.

Hazards or stra'ins.--$cratches and cuts to hands and fingers from
contact with the moving parts of the machine, and injury to the
eyes from fl5,r rg 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.

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

Learning peri,od,.-Generally a few weeks.

Boring-machine operator.zT
Descri,ption of work.-Operation of the boring machine may be

illustrated by the work of a 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 a hook into the flywheel,
Iifted it by means of chain hoists, and rolled it to the table of the
boring machine aiong the track which supported the hoist. He
unfastened the hook, moved the rvheel 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 a 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 arouncl until the firsl boring tool

27 For earnings, sec Table 7, p. 16, where this occupation is classiied under llachile operators-Other
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82 xtrNoRS r\r METAL-ttaNuFAciuRrNc rNDUsrRIxs.

came automatically in line with the center of the hub. He then
clamped the turret head firmly by hand lever, so that there woulcl
be no danger of its turning loose, and pushed a small gear into mesh
by hand, which caused the machine to feed the borins tool automati-
callythrough the hub. This cutting operation finished, the operator
raised the turret by a hand crank and revolved the head tc position
so that the next boring bar was in line with the center of tle 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 iaivs 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 rvas about eight rninutes.

Hazard,s or stra,ins.-General machine-shop hazards.
Requiremenls.-The operator should be able to read simrrle blue

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

a month to three ye&rs, depending upon the nature of the work.

Punch-press operator.2s
Descripti'on of wmlc.---The work observed was that of forming on a

heavy punch press the flange of a 12-inch disk. Two operators worketl
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 hacl 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 pressecl down on
the foot pedal. This caused the upper part of the die to come dorvn
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 mashine sJ6ppsd.
The second operator then took the work from the die; sometimes it
slipped ofr easily and sometimes it stuck so that he had to use a small
hook to loosen it.

Hazards 6v 6[v6'ins.-rt was impossible for the machine observed
to operate unless theJoot lever was first pressed, but the danger was
that the work might become so monotonous that the operatoi rvould
thoughtlessly press his foot on the pedal at the wrong time and cause
an accident. (See general machine-shop hazards.)

Eequireme nts.-General machine-shop req uirements.
T'earning peri'od,.-The experience staied by employers as necessary

to become proficient as a punch-press operator va.ie,l from a week
in one factory to a year in another.

28 For earnings, see Table 7, page 16, where this occupation is clasifiecl under }{achine operator-press.
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Tapping and threading-machine operators.?o

Descri,pti,on of work.-The rvork of a tapping-machine operator in
one of the automobile factories visited was to tap out (or cut) one-half
inch screw threacls in specially shaped nuts. The tapping tools
were held in chucks (or clamps) and projected upwarcl. while the
nuts were held in place by small spring clamping devices fastened to
spindles that projected dorvnr,vard in line with the tapping tools.
The machine had five spinclles 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 dorwr
on a hand lever that pressed down the spinclles and revolvecl them so
as to make the tapping tools cut the threac.ls in the nuts. The arnount
of travel of the spindles was regulated by a stop on the machinel
whcn this was reached the operator pulled up on the hand lever
causilg the spindles to reverse their rotation and screrv the nuts off
the tap. A cutting compound u'as automatically fed into the work
by a small circulating pump'

The hand threading-machine operator observed v-as cutting screrv
threads for about two inches on the end of a valve stem. I{e placed
the valve stem between the jaws of the clamp in the machine ancl
tightened the clamp by turning a hand tvheel, then thre'w a small
lever on the die which drew its cutting tools close enough together
to make threads on the valve stem. (The size rvas regulatetl by a
stop on the machine alreacly set.) Then he pushecl the valve stem
into the revolving die until the die cut a fcl' threads, a{ter ruhich it
automatically drew in the stem. ,lfter 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 removecl the valve
stem. Oil was automatically fed onto the tlie ancl thc valvc stem.
The whole operation required about one minute.

Hazards or strains.-This is one of the simpler ancl less hazardous
machine operations.

R equir e m enls. -General m achine-shop require tnen t s.
Learn'i,ng period.-One day to trvo I'eeks; as & general lule, one to

six weeks to gain proficiency

Die setter.'o
Descri,pt'ion of work.-When a piece of sheet metal is to be punched

or formed, or both, a die is made in such 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

,e For oarnings, seo Tablo 7, page 16, where these occupations are classified as iollor-s: Tapping, under

machine opsrator-Other, antl Throading under Machine operator-Thread'
s For earnings, seo Table 7, page 16, where this occupation is classifled under llachinists-Setters.
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accurately' whenever a machine turns out imperfect work the clie
setter examines the die and repairs it if possible. rf 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.

Eazards or stra'ins.-The operator is liable to accident while
repairing or setting the dies in the machines. (See Eeneral machine-
shop hazards.)

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

f earni'ng peri'od'.-a machine operator needs three months or more
to become proficient as a die setter.

Set-up man for screw machine.3l

- Desc,ipti'on of work.--The screw machine set-up man in one of the
factories visited was required to keep in adjustment one automatic
and fi-ve hand screw machines, of the turret screw-machine type.
The tu'et heads are hexagon shaped with six tool sockets, one on
each face of the tumet. The tools uscd, including center drilis, 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 w&s to place in the machine the long rod of bar stock
from which the screws were madc so that its ceiter would line un
exactly with the tool sockets in the turret, to line up the tools ani
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 woulJ do
exactly the work required of it.

EIazard,s or straitts.Ahe worker,s hands and fingers may be
pinched, cut, or scratched while setting up machin"" urrl trying ihem
out. This also is one of the more skilled jobs.

Bequ,iremenls.-Experience in machine operation, accuracy, and
responsibility, and an_understanding of blue prints of small parts.

Learning peri,od.-1hree years.

Set-up man and foreman.32

- Descri,pti'on of work.-rt 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 th_at i-t was being done accuiately. The following
were the machines under his supervision: Four milring machines, one
cam miller, three lathes, two drill presses, one piston-ring slotting
machine. He used calipers, micrometers, scales, combinJtion sets

ar Forearnings, seo Table 7, p. 16, where this mupationis classifiecl under trfachinists-Setters.

- 
st For earnings, seo Table 7, p. 16, where these occupations aro classifled as ronows: set-up man under

Machinists-Settors; foreoan under f oreman ard superintend.ents.
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(composed of center head and level), r,rrenches, screw drivers, and
other tools.

Hazard,s or strai,ns.-General machine-shop hazards.
Requ'iremenf"s.-As set-up man, the worker must understand thor-

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

Learn,bry peri,od,.Jlhree years.

Machine-shop trucker.33
Descripttiott' of woilc.-The trucker in one shop visited was using a

two-wheeled trvo-irandled hand truck to move cylinders from one
machine to another-for the difierent operations. He had to keep
16 machines supplied with cylinders.

Hazard* or stra'ins.-Physicai strain from lifting cylinders weighing
between 50 and 75 pounds from the pile to the fltor and cariyin[
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 betrveen heavy cvlinders.

Bequ'iremenfs.-Little education or training *u. r"L".*ury. The
worker must learn the location of the machincs he is to supply and
the sequences of the operations performed.

Learning peri,od,.-About an hour; proficiency gained generally in
a week.

THE TOOL ROOM.

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

MrNons EMp'-oy'D.-tr'ifteen boys were working as ioolmakers
and 14 as apprentico toolmakers. some of the boys classified as
repairmensa were working in this department, as ,,tool-trouble',
men and die repairers, and at other types of repair work.

Bench work, die-repair man.35
Description of work.-rn 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 n'ere 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 strai,ns.-General machine-shop hazards.
s For earnings, see Table 7, p. 16, \vhero this occupation is classifled undcr Laborers and helnee

Truckcrs.
tr See Table 7, under Machi.nists, for numbers omployed..
s For earnings, seo Table ?, p. 16, whore this occupation is classified under trIachilists-Repair.
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86 MINORS IN METAL-MANUFACTURING INDUSTRIES.

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

Learn'ing peri,od.-Two to four years.

THE SIIEET-METAL DEPARTMENT.

Wonr DoNE.-In automobile-body f actories the sheet-metal dep art-
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.

Srrpnr ITETAL DEpaRTITENT HAZARDS.-The machines used are

dangerous, particularly the small punch presses.
IUrNons DMpr-oyED.-Trventylfu'ee boys were employed as sheet-

metal workers and a fe'lv as hammermants helpers, rotary-sheer
operators, punch-press operators, or laborers and helpers. (For

discussion of punch-press operators, see page 82.)

Sheet-metal marker.3'

Descri,ption of work.*-Ihe 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 stra'ins.-Little hazard in this occupation.
Bequir ements.-Little skill necessary.
Learn'ing period,.-Proficiency can be acquired in about one day.

Rotary-shear operator.3T
Descriytt'ion of work.-The u-ork 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

36 For earnings, see Tab]e 7, p. 16, where this occupation is classified under Sheet-metal workers.
3? For oarnings, see Table 7, p. 16, where this mupationis classified under Machine operators-Othor'
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through the shears so that the disks rvould cut along the line drawn
on the sheet.

Eaeard; or stra'ins.-The operator wore gloves to protect his
hands in handling the sheet metal. He had to watch the work
closely to guide it between the shears exactly on the marked line.

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

Learn'ing peri,od,.-.Lbout a year is necessary to become proficient.

Hammermart's helper.38
Descripti,on o;f 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 corect shape; this must be done very smoothly
so that there rv'ill 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.

Hazards or strains.-Physical strain of holding up the heavy metal.
The workers wear gloves u'-hile handling the sheet iron. Noise from
the bumping hammers is loud and incessant.

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

Learning peri,od,.-A few minutes; proficiency gained in a week.

Sheet-metal flanger.3o
Descri,pti,on 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-fonrths of an inch wide on a piece of No. 24-gauge sheet iron
to be used for the automobile rear-wheel housing. The flanger iaid
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 v'ith a
wooden hammer until it was smooth.

Hazards or stra'ins,--Ihe rvorker observed wore gloves to protect his
hands from cuts and stratches.

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

Learaing peri'od,.Jlwo days; a rveek to become proficient'

s For earnings, see Table ?, p. 16, where this occupation is classified under Laborers and helpers-Other.
se tr or earnings, see Table 7, p. 16, whero this mcupation is classified under shest-metal workers.
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Door paneler.ao

Descri,ption 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 u'ith the latch) on a
form which rested on a bench and l'as just large enough to accom-
modate it. Then he pulled dovn 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 fl.anges flush with the frame. He next
drilled the bolt holes with an air drill. He started the drill by turning
a lever .w-hich let in compressed air and pressed its point on the spot
u'here 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 x.asher and a nut, then screrved 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 tliis
purpose. The operation required about five minutes.

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

Regu'iremenlx.-Eighth-grade graduates are preferred. Boys
under 18 are not employed.

Learning period,.--Stx weeksl two months to become proficient.

Body finishs1.

Descrigfti,on of worlt.--Ihe 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 rvould 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
t'ith files of different grades, some coarse and some f.ne. 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 fiIe for finishing.
In filing a surface of such breadth that the ordinary file handle would
interfere v'ith the strokes of the file, he used a special handle called
a "surface file holder. "

Hazards or stra,ins.-Little hazard involved.
r0 For earnings, see Tablo 7, p. 16, whsre this occupation is classioed under sheet-metal rvorkers
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PAINT SHOP-TR.IMMING AND TOP-MAKING DEPARTMENT. 89

Requ'iremenls.-Little special knowledge required. One employer
preferred eighth-grade graduates; another required literacy- only.
Boys of 16 or 18 were sometimes employed, but the job required such
strength and skill that not ma,ny minors were qualified.

Learni,ng peri,od,.-One to three weeks; six weeks to three months
to become proficient.

Sheet-metal bench jobber.al

_ Description of uork.-a sheet-metal bench jobber does the general
sheet-metal work for the fa,ctory and often belongs to the factory
maintenance department. He must be an all-round sheet-metal
worker and tinsmith, since his r','ork 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.
rn addition to doing bench work, he also may help to install the work.

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

Requiremenls.-Ability to read blue prints and to do sheet-metar
draf ting, including tri angula tion.

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

TrrE pArNT s'op.

Many metal products must be cleaned, painted, or yarnished 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 form an important part of tle factory
process. Some of the work is done by dipping, some by spraying,
some by hand painting. The hazards are those usuaily l.r"ident
to using paint and varnish. rn the factories visited 12 minors were
employed as painters and 10 as dippers, sprayers, rubbers, or
sanders.

THE TRIMMING AND TIIE TOP.MAKING DEPARTMENT.

rn 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. rn 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.
x'orty-four girls and 60 boys rvere working as trimmers in the estab-
Iishments included in the suryey; 18 of the boys were working as
bow coverers or top builders.

11 For earnings, see Table 7, p. 16, whcre this occupation is classified under sheet-metal workers,

45198o_23_7
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THE INSPECTION DEPARTMENT.

wonrc nown.-rn the- inspection department parts are inspected
to see-that they are re,ady for use. In some factbries, however, this
work is done in each department as one of the last processes in the
production of each part. sometimes long forgingr o" tools are
straightened in this department, if inspection showslhem not to be
quite true.

fxspncrron-DEpAnTMnNT EAzAnDs.-Relatively small, except for
minor cuts and bruises in handline the material.

Mrlrons EMpLo'.ED.-Mtrhi]e only t+ minors-ali boys-were work-
Tg. as final inspectors, 213 boys and 83 girls were doing other kinds
of inspection work.

Inspector.a2
Des_cri'pti,on of worlc.-A simple kind of inspection v'ork 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 couit them after
they came from the shop and before they r,vent 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 tlirough
her_ hands, counting_-the perfect ones and dropping thlm in a b&,
and throwing the culls on a pile of scrap.

Elazards or strains.-4nly general factory hazards are involved.
The work requires close attention and is monotonous. some eye-
strain.

_ Requirernents.---The worker had to be able to count and to recognize
flaws, cracks, or misshapen parts.

Learning pe,iod,.--{}enerally one to two rveeks; a month or six
weeks to become proficient at simple kinds of inspection.
Body inspector.a'z

Descri,pti'on oJ wmk.-The body inspector in one establishment
inspected _thoroughly the automobile bodies which were bought
outside. He first measured u_p the body with special gauges to iee
that all important points were located accurately. He tf,en"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. rf below
the required standard, the body was rejected and s-ent back. rf it
could be repaired in the factory, the inspector sent it to the body-
repair department with a tag describing the defects.

Hazards or struins.-4n-ly general factory hazards are involved.
Requi,remenls.-This worker should be familiar with the snecifi-

cations for the bodies he handles and have a knowledEe of the wood '
and metal used in their construction. 

" 
I

Learn'ing peri,od'.-1wo weeks; six weeks to become proficient. I
nr For ou.oirg., 
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TIIE ASSEMBLY DEPARTMENT.

Wonr nonn.-After parts are finished they must be assembled.
In factories 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, goyernors, etc. The subassembiies 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 assembly, and final
assembly.

AssnMsr,v-oEpARTlrENT rrAzARDs oR srR'ArNS.-Minor cuts and
bruises.

MrNons 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.

AssnMer-v-nEpARTMENT REeurREMENrs.-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 oYer. Experience as trucker, stock boy,
or messenger is valuable.

Brake-band assembler.a
Desari,ptton of work.--Ihe work of a boy who was assembli:rg auto-

mobile brake bands is illustrative of one of the simpler types of
assembly. The brake band is a piece of band iron, about 2$ inches
wido and one-eighth of an inch thick, in the shape of a circle about
14 inches inches in diameter. It is provided with smali 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
tbrough the lining and copper rivets put in by a machine so con-
structed that a small piunger 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 t'he operator held the band and lining together under
the plunger of the machine and first pressed down on the foot lever and
* *o . "u - * * r , " " " "ub t . r ,O. l i ,where th isoccu l ,a l ion isc lass i 'OedunderL .au  

Utaaa-O,n* .
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then released it. About 12 rivets were put in each band. After the
operator had put the rivets in several brake bands, he tooh them to
the power-driven riveting machine, placed each rivet in turn on the
center of the table of the machine, and pressed down on a foot lever.
A small plunger, actuated by a cam, beat on the head of the rivet
with blows in rapid succession, thus battering it dol'lrr smooth. The
time necessary for both operations on one brake band was about one
minute.

Eazards or stra'irts.-Hazard in this occupation is slight.
Requ'iremenfx.-While the job is a simple one ll,'orkers are prefcrred

who have had experience as assemblers. (See also ,\ssembly-depart-
ment requirements.)

Learn'ing peri,od,.-A month to become proficient.

Final assembler.ns
Descri,pt'i,on of work.-One type of final assembly is illustrated by

the work of an assembler in an automobile factory s,ho was putting
the wiring harnesses (wires for the electrical connections) in piace 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 rvas to put them in place, secure them to the frame with
steel clips, and connect the terrninal clips in their proper places.

Eazards or stra'ins.-Little hazard involved.
Requir emenls.-See Assembly-department requirements.
Learni,ng peri,od.-A, week to a month to become proficient.

Gasoline-engine ereetor.a5
Descri,ption of woflt.-In one factory *-hich produced. gasoline

engines for general utility work the assembly (or erection) of gasoline
engines was done by two erectors rvorking together. They first
slipped the shafts of the subassemblies (the valveJifting lever assem-
bly, the timing-lever assembly, and the brakelatch assembly) into
reamed holes in the engine base and secured them in place by set
screws tbrough the bosses rvhich held them. They next attached the
gas pipe rvith tu'o cap screws and screrved the brass tube with its
fitting into the base. A pipe plug was screwed into the opening for
filiing the base with gasoline. The exhaust to the mufr.er nipple was
screwed into place. The connecting rod was bolted to the crank
shaft, the carburetor put on, the priming apparatus screrved in place
on the side of the cylinder, and the lubricator pipe, rvhich oils the
piston, screrved into the side of the cylinder. The -ylinder was lifted

15 
^For 

earuingsr see Table 7, p. 15, where this ocaupation is classifled under Assemblers-Motor, f,nal, and
outflt,
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TITE ASSEMBLY DEPARTMENT. 93

slightly while a cylinder flange gasket was inserted between the
flanges of the cylinder and the base. The cylinder was then securely
fastened to the base with four large cap screws. Next the breather
was put on, two grease cups and the valves and valve cages screwed
into place, and the hand-hole cover put on. After everything .was
assembled, the engine was tested for electrical contacts by means of
wires from a storage battery. This complete<i the operation, rvhich
required about lf; hours.

Hazards or strai,ns.-Minor accidents, such as bruises and scratches.
Requ'iremenls.-The workers had to know ho.w to put the parts

together and understand something of the rvorking of the engine.
Boys of 20 or over were preferred. (See also :\ssembly-department
requirements.)

Learni,ng gteriod,.-Several weeks; proficiency gained in three
months.

Outfit assembler.aT
Descripti,on of work.-The outfit assembler in the same factory was

mounting a 3-horsepower stationary gasoline engine and a double-
acting horizontal water force pump on & common base. He put the
pump on the base in the proper position and marked the location of
four pump bolt holes. He then took the pump off the base, put the
base on a small truck, and hauled it to the drill press, rvhere he drilled
the boit ho1es. Next he took the base back to his bench, set the
pump in place again, and put in two of the bo1ts. Then he set the
engine on the base in the proper location, lining it up in such a way
that the connecting rod of the engine rvas in exact line rvith the
piston rod of the pump and that the rvrist pin on the back gears of
the engine would be farthest from tho pump rvhen the piston rod of
the pump was out to the end of the travel of the piston. He marked
the location 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 both. After taking the base and sub-base back to the bench again,
he bolted the pump and engine securely to them and babbitted the
connecting-rod bearing on the wrist pin of the engine back gear.
The time of the complete operation was 3| hours.

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

Requiremenls.---See Assembly-department requirements.
Learning period.-One week. One employer promoted factory

stockmen or truckers to this iob.

{? For earnings, see Table 7, p. 15, where this trcupati.on is classified under Assemblers-Motor, final,
and outflt.
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94 MTNoRS rN MEnAL-MANUFAcTURING TNDUSTRIES.

THE TESTTNG, ADJUSTMENT, AND FINAL-REPAIR DEPARTMENT.

Wom ooxs.-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 necess&ry final adjustments and repairs
have been made. In automobile factories the engine is tested be{ore
it is mounted on the frame and the car is tested after it is completely
assembled.

MrNons nrrpr,ovno.-Thirty-eight minors rvere reported as testers,
L4 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.a8
Descri,pti,on of work.-The work of the rear-axle final adjusters in

one of the automobile factories visited was to adjust the rear axle
drive pinion to the difierential 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 switchboard, the other to adjust the position of thc
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
pullevs on a shaft near the ceiling which was connected with an
etectric gdnerator. The axle was driven by an electric motor through
a propeiier shaft and the transmission regularly used on that type
of car, thus providing the same condition of drive as found on the
finighsd 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 ciamped
the axle securely in the rack. The switchboard man shifted 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 axie adjusted the gears at the place of smoothest running by tight-
sning or loosening an adjusting collar with a wrench. The other
worker then shilted the transmission to high speed and put a Ioad
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 stra'in s.---Slight hazard invoived.

rs For eamings, ses Table 7, p. 16, where this trcupation is classifled under }fachinists-Adjusters
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TIIE TESTING, ADJUSTMENT, AND FINAL-REPAIR DEPARTMENT. 95

Requ'irernenfs.-Preference is given to workers who havs had ex-
perience in other kinds of assembly rvork. Dighth-grade graduates
are preferred. Boys under 18 are too immature for the rvork.

Learning pteriod,.-One month to become proficient.

Brake and cable adjuster.ae

_ Descri'Tttion of work.-The brake and cable adjuster in the same
factory adjusted the brakes and the brake cabres so as to eet the
proper pressure of the brake-band lining on the brake d.uir. on
each end of the rear axle there are two shafts, one running through
the inside of the other, which actuate the service and eLe.gency
brakes. Each shaft is controlled by a lever about 4 inches'iong.
tr'our brake cables run from these levers to the brake-rack shaft leveri,
which are fastened to shafts on the center cross member of the frame,
and from rvhich one cable runs to the foot service-brake pedal and
one to the emergency hand lever. rt rvas 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
right time and at the proper pressure the brakes rvoul<l respond to
control through the foot service brake and the emergency hand lever.

Hazards or stra'ins.-Little hazard involved. since tLis',ork was
done after the body had been put on the car it rvas necessary for tho
worker to get under the car to make the adjustments.

Bequ'iremenls.-similar to those for rear-axle adjusters.
Learning period,.-One month to become proficient.

Tester.s

_Desc,ipti'cn of woflt.-a tester in one plant was testing a stationary
3-horsepower gasoli-ne engine and adjusting it to op"rut" properly.
The engines were brought from the erecting roorn into the testing
room on a truck, lifted by means of a hoist to the test stand anJ
bolted down. They were of the hopper cooling type, in which an
open hopper is integral with the cylinder casting *mcn hords the
water for cooling the cylinder. The tester first serewecr a spark plug
in piace and connected it with an electric c'rrent by atta;hintth;
two wires provided for the purpose. He revolved trre shaft of the
engine several times, watching closely and adjusting until good elec-
trical contacts were made. He then oiled the engine thoroughly
and cranked it for starting. At first the engine coughed ancl snoited
when cranked but did no'r, 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 engino ran very smoothly. The water hop-
per was then filled with water and the enEine allorved to run for

{e For earnings, see Table ?, p. 16, whe:e this ftcupalioD is classified under }"Iachinists-r\diusters.
50 Ilor elrnings, see Table 7, p. 16, where this o@upatiotr is classrnetl rudcr Jlacirinists-Testers..

L
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96 MINORS IN }IETAL-MANUFACTURING INDUSTRIES.

several hours. The tester examined it occasionally to see that it did
not heat excessively.

Hazards or strains.--Testers were liable to injury to w-rists when
cranking the engine. They also breathed fumes all day from the
engine exhaust pipes- The test room \vas provided with an exhaust
system rnade up of 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 horsepo\yer, were being tested. l

Requ'iremenfx.-tr{ost 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 knorvledge of electricity.

Learn'ing peri,od.-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.61
Descripti,on oJ work.-The motor-block tester observed in an auto-

mobile faptory 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 frarne. The worker bolted the
motor securely in place, connected the drive coupling betrveen the
engine and the electric generator, attached the wat'er-inlct 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.
Ifore load was put on the generator from time to time until the engine
was pulling full load. The tester rvatched the engine closely for
excessive heating of the bearings or cylinders, noisy drive gears,

5r tr'or eamings, see Tab]e 7, p. 16, where this otrupation is classrfied udcr llachinists-TesteN.
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leaky crank c&se or leaky inlet or outlet castings, undue vibration
caused by unbalanced flywheel, or other evidence of defects.

Hazard* or stra'ins.-The testing room was fiIled with gas from the
engine exhaust pipes and was very noisy on account of the incessant
explosions.

Bequ'iremenls.-This worker should have a common-school educa-
tion and must know the construction and principles of operation of
an automobile motor.

Learning peri,od,.-About three months; four months to become
proficient,.

Final-test driver.52
Descri,pti,on of worlc.-The work of the final-test driver in one of

the automobile factories visited was to drive the car around the city
for the purpose of finding any defect in it. If he found no defects,
he put a card on the car marked "O. K." If there were any faults,
he specified them on a card and sent the car back to the final-repair
department. The following &re some of the defects which the final
tester might discover: Noisy differential gears; noisy transmission
geam; knock in the engine; heating up of the engine; carburetor
out of adjustment; brakes not properly adjusted.

Hazards or stra,in.-4he hazard is that incident to driving an
untried car in the city streets.

Requ'iremenls.-Most employers considered this a skilled job and
preferred eighth-grade graduates. Knowledge of the construction
and operation of the car is necessary, together rvith ability to detect
the difrerent sounds and actions of the running car and recognize
their meaning.

Learning period.-Ihree months; B, yea,r to become proficient.

Rear-axle repair man.53
Description 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. X'or example, the
assembler might find the brake-band pin too short I 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.

Hazard,s or stroins.-4nly general factory hazards are involved.

5, For eamings, ree Table 7, p. 16, where this occupatron is classified uder lvlachinists-Testers.
s For earnings, see Table 7, p, 16, where this occupation is classified under Machidstrs-Repair.
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Requiremenls.-One employer required merely a sixth-grade edu-
cation; others preferred eighth grade. Only boys 1g or over were
smployed. Any shop training or experience was considered valuable.

Learning period^--Stx months; 10 months to become proficient.

Automobile-motor repair mAn.54
Description of worlc.-If in the final-testing department 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 dorvn 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 gea,rs and pump gears; scored piston and cylinclerl noisy drive
gears; cracked crank case; sprung cam shaft; unbalanced flywheel;
leaky water outlet and inlet castings.

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

Requirernenfs.--Some knowledge of mechanical ryorh and of the
handling and use of tools. Thorough knowledge of the assembly of
the automobiie motor.

Learning period,.--Six months; a yeer to become proficient,.

Final general car repairer.il
Description of work.-Ls the car moyes 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 r ras 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 card with
his signature. The following are some of the troubles found: X'ender
bolts loose s1 la,sking; 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.

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

Requ,irem,enls.--Some knowledge o{ the construction of the car.
Learning period,.-Three to 6 months; 6 to 10 months to become

proficient.

6a For carnings, see Table 7, p. 16, \rhere this occupation is classified under Machinists-ReDair,
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OTIIER DEPARTMENTS.

The receiving department, where material for use in the factory is
received and checked in; the stock room, where material is stored
ready for usel the tool crib, where tools are kept to be given out to
the workmen, and the shipping department, u'hile not strictly pro-
duction departments, &re necessary parts of the factory organization.
About one-tenth of all the minors (270 boys and 18 girls) were work-
ing in the stock rooms and tool cribs. In trvo factories the stock
room was considered especially dangerous because of the ma,ny
accidents occurring from falling stock. The safety engineer in one
establishment 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.

Stock-room rnan.6B
Descri,pti,on of 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 m&n, rvhose 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
man also put new stock into the bins.

Eazardt or stra'ins.--Some danger of falling while climbing from
one bin to another.

Bequ'iremenls.-This worker must be able to memorize symbols of
parts, and must use c&re in putting stock into the bins and taking
it from them.

L e ar ni,n g p er i, o d,.-.!rb oat
come proficient.

Stock chaser.s?

one dav: one month to one vear to be-

Description of wmk.---The stock chaser in one establisbment visited
had to see that raw stock was moved to the machine shop as rapidly

s For eamings, see Tablo 7, p. 16, where this occupation is classitred uder Stock and tool-crib work-
ors-Other.

6? For eamings, see Table 7, p. 16, wh€rs this mupation is classifred mtler Stmk and toolqib worL-
ers-Stock cllaser.
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as neededl 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 department as fast as it was
needed. In other words it was his work to see that everyone had
at hand suficient 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 made out for the stock chaser; it then became
his business to see that this stock reached the erecting department
&s soon as possible.

Eazard; or stra'ins.-The work involves general factory hazards.
Requiremenls.-The stock chaser should know the location of all

stock, psghin6s, 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.

Learni,ng period,.-4ne day to one month; three months to one
year to become proficient.

Electric trucker.s8
Descripfti,on of work.JThe work of an electric trucker in one estab-

Iishment was to haul loads of stock from one department to another.
The stock was loaded onto trucks by truck fillers and unloaded by
laborers. Ifhen the trucks were loaded, from one to five were con-
nected and attached to the electric truck. In operating 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 difierent
forms of trucks are used.

Eazard,s or strains.--$ome danger of accident from collision while
driving the truck through the factory.

Requ'irernenfx.-Not much education is necessary. The trucker
must be familiar with the location of the departments served and able
to drive and control the electric truck.

Lea,rruing peri,oil.-Lbout a day; one week or less to gain profi-
ciency.

Messenger.60
Descri,pti,on 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.

Eazard,s m strains.-Qnly general factory hazards.

w For eamings, see Table 7, p. 16, where this occupation is classioed mder Laborers and helpers-Truck-
ers.

5e For earnlngs, see Table 7, p. 16, where this occupation ls classi.fod uJrder Laborers and helpors-Mes-
sengers.

- --'1J*

Provided by the Maternal and Child Health Library, Georgetown University



OTI{ER DEPARTMENTS. 101

Req,u'irements.--Sixih or eighth grade education required. The
worker must know the location of different departments in the
factory.

Learni,ng period,.-One hourl proficiency gained in one week.

Oiler.oo
Descripti,on of worb.-The rvork 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 mainJine shafts once
every three weeks. Since the countershafts lyere located just under
the ceiling, it was necessary for the oiler to use a iadder to reach
them. Each oiler was given a section of the factory, which would
furnish enough v'ork 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 and put the hard grease in the grease
cups with a wooden paddle.

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

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

Learning peri,od.-A few days to one month to become proficient.

m I'or oamings, see Table 7, p. 15, whcre this occupation is classifled uder Oilers.
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APPENDIX II.-FORMS USED IN THE SURVEY.
Fonn l.--Form used to secure informat'ion. from employment managers concerning

occupations,
ISize: 10] by 8 inches-l

U. S.  DEPARTMENT OF LABOR
C H I L D R E N ' S  B U R E A U

I n d . . -  E s t a b . .  O c c u p .

1 Requirements for admission to occupation: _.-------

(a) Sex: Why? .

( b ) A g e :  M . - . . - - -  F . - _ - - - .  W h y ? _

(c) Physical:

(d) Mental:

(e) Character:

(/) Schooling: (1) General, N. _. _

(2) Vocational, N. -. -

(g) Shop training or experience, l{. . -. _

(1) Apprenticeship, N.

(2) Factory school, N.

(3) Experience in other occupation, N. . - -

2. Previous training and experience employer considers desirabie if obtainable: . - . -

3. trfethod of training for occupation in plant:

4 .  Lengtho f  t imetakesaverageworker :  (a )  To learn  job . ._ - - - . . - -  (b )  Tobecome
proficient at job. - (c) To earn maxirnum wage - -

5. Apprenticeship system, N. (a) Length (b) Sex. (c) Age-.. -
(d) Wage:

(e) Training:

6. Usual line of promotion

(o) Training necessary for promotion

(b) How necessary training can be secured

7. Turnover:

j S. Ilazard: N. (a) from disease, N.

(b) Accident, N.

(c) Safety appliances. N.

t_
(Agent . ) (Date . ) ii;i";;;.i

103
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104 MINORS IN METAL-MANUFACTURING INDUSTRIES.

F oxlu 2.-Questi,onnair e.
(r'AcE.)

,NDUsTRY U .  S .  DEPARTMENT OF LABOR
occuPArroN CH ILDREN'S BUREAU

Kindlv answer the following questions as Eoon aB possible, and
return tiris card in the attar6ed envelope to the factory office,
rrhere it will be called for by a representalive of the United States
Deoartment of Labor.

t'he information furnished by you will be used only for tht pul-
oose o.t showins the kind of rroik persons under 2I are doing in
your industry, and will be regarded- as Btrictly confidential.

FACTORY

O E P T .

Do nol
wdlc

in lhir
rIlcc.

1.  Name? 2 .  Address? 3 .  Sex? - - . . . - - - . -  4 '  Age? - '

5 .  In r?hatcomtrywereyouborn? . - . . . . . . . .  
. lYhatSta te?  What town?

6. In wbat comtry was your father born? - - - - - -.. - - - - - -- -- -

8. At what age did you stop going re€ularly to day schml?

9. What $ade hadyou flnished?

10.  Inwhat townorcomtyd idyou las tgoregu lar ly todayschoo l?- - . - - - - -  Nameofschoo l?" "

u. Dial you have any trade traidng in day school? . - - - . - L2. Il so, state couses and len8th ol

e a c h : - - - . - . . . . - - . -

13. At \rhat age did you go to work?

.. industry?

yeaxs. 14. Eow long havo you worked. in tho

15. What particular kind of work are you no\tr doing? --.---.---

16. IIow long haye ]'ou done this kind oI work (including apprenticeship)?

17. Eow did you learn to do this kind of work?

18. Eow long alid it tako you to leam? . . . . . . . - . .. . . - - -

19. I layeyoueversertredaregularapprenticeship? - - -- - - IIowlong? -.- '-- Whattrade? '-"

20. f.ave you ever tsken any trade training courses since leaving school? . - II so, pleaso

state what kind, how long, and wbere given:

(ovER)

(REVERSE.)

2I. pleese list below 8ll the pcitiors you haveield since first going to work, begimiDg with the first'

and statins the kind of work done, thelenKtb of t ime employed' aDd lhe wages rerel\ '{:

*^rrt n" "r*". I
POSI-

TION.
BUSINISS.

22. Did you ever have aly accidents wbile workiag at you present trade? - " ' ' " ' If so, pleas€

stat€ the natur€ ofeach accitlent, the number of weeks it kept you away from work, tho date

of the accident, and whethor or not you rec€ived any compensation:

(owB)

Do nol
wdlc

in thir
5PaCC.
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GrNnner Tesr,r V.-lfzmber of hours uorlcad.per.ueek, by method of Flment: m.inors
1  n  m P l a  l - m a n  u  I  a c t  u  r  t  n O ' l  n A  u  s t  f  r r 3 . '

110 MINORS IN ME"AL-MANUFACTURING INDUSTRIES.

Ilinors in metal-manufacturins industdes,l

Mcthod of palnent.

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

N u
ber.

Per cent
distribu-

tron.

Per cent
distIibu-

IION.

u Per cent
distribu-

trton.

u
ber. ber.

100.0

16. 4
4 . 5
8 . 0

1 0 . 8
18. 8
21. I

1 . 0
5 . 5

4 . 9

80
22
39

92
103
28
5

27
16
2!

47
13
25
36
38

5
1 1
l 5
52

1

15. 5
4 .3
8 . 2

1 1 . 8
t2.5
12.2
7 .9
1 . 6
3 .6
4 . 9

17. I

r Questionnaire group.

Gnnnner, T l.ann YI.-Earnings per. u-eek,.by- ser; minors in rnetol,-manufaduing
xndusttxes.'

Minors in metal-manufacturing industries.r

Girls.
Earnings per week.

T o t a l - . . . . . . . . . . .

i s s t l B n 3 5 . . . . . . -
,  l e s s  t h a n  3 1 0 - . . -  - -  - -  - . . . . . .
0 ,  less  tban $15. . -
5, less thsn tm- - -
0, Iess thsn $25 -
5, less than $30. - -
), Iess than S35 -
5 , less  than S{0-
) , l e s s  t h a n  $ { 5 . . - .  -  - - . . . . . . .

Nu
ber .

Per cent
distribu-

tion.

95

100.0

6 . 7
14. 6
39.3
19. 1
7 . 5
6 . 7
1 , 1
1 . 1

89
3
6

13
35
77
7
6
1
I

100.0
2 . 3
3 . 0
5 . 5
9 . 2

14. I
1 8 . 8
r 7 . 0
1 1 . 5
8 . 8

2 . 0

1 . 0
. 4
. 6
. o

18

tt2
1.19
135
9l
70
28
16
t2
8
3
5
5

1m

13. 9
3 . 8
7 . 0
9 . 7

L4.2
15. 3
5 . 7
1. I
! t
3 . 5
8 . 3

13. I

127

64
89

130
140

l0
38

76
tn

Totsl. I Boys.

r . .*  |  Per cent'i,il"-l 
distrrbu-

""'' I tion.

r . . -  I  Per  eent

i):I-ldi:lllbr

701
l5
l 6

31
38
VD

u2
129
90
69
23
l6
L2
8
3
5
5

r l r  i . . . . . . . . . _

l m . 0
2 . 1
2 . 6
4 . 1
5 . 4

13. 5
20.2
18. 3
12. 8
9 . 8
4 . 0

1. I
. 4
. 7
. 7

r Questiomaire group.
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Grlrner T.rer-n VIT.-  Enrni t ros pry l r r l ; .  bu numbcr of  l lours D?r upel ' :  minors in
n r rt(t l- m' il n tI fdc t,l r i io i nd t tstriei.

Minors in mctal-manrlfacturins industrics-

Numbcr of honrs rrorked pcr rreek

Reporting earnings per rveck.

S10, less
than $15.

$15, less
than $20.

T o f a l .  .  - .

Tol-al reporl ing - .
L c s s  t h a o  3 6  h o u r s .  -  - . .  - - - -  - -  - -  -
3 6  h o u r s , l e s s  t h a n  3 9 - - - - . - - - -  - -  -
3 9  h o u r s , l o s s  t h a n  4 2 -  - .  - .  - .  - .  -  - .
4 2  h o r l r s . l e s s l h a n  4 5 -  - -  - - - - _  -  -  -  -
4 5  h o u r s ,  l o s s t h c n  4 8 -  - - - - - . - -  - - .
4 3  h o u r s , l  e s s t h a n  5 1 .  - . - . - . - - - - .
5 1  h o u r s , l e s s t h a n  5 4 -  - - - -  - -  - -  - - .
5 4 h o u r s . . . . . - - - . .
Over 54 hours, lcss t han 57 - - - .. -
5 7  h o u r s , l e s s  t h a n  6 0 . .  - - -  - -  - - .  - -
6 0  h o u r s  a n d  o \ - r ' r . .  -  -  -  -  -  -  - -  . .

Not on pay roll and not reported- - - -

2, 810

2,272
478
111
774
25L
3{0
330
127
22

113
59

3 628

2,r82
477
1 1 1
174
251
331
361
I27
22

113
59

156
9

ber.
Per

cent

lfinors in metal-manlrfacturins itrdustries-

3 . 8
t7 .2

82
E2

170
1 1 0

I
12
21
11
3
1

22.6
. 9

Per
cent.l

10 .9170

10. I
\ 7 . 2
20.7
12. 6
1 1 . 2
10. 0
11.  I

i i

7 . 8
23. I
8. 1
6 . 9
9 . 6

I

. 8

235
82
23
22
9R

33
40
4
3

Reporting eamings per week.

Nmber ol hours worked per week. 920, less
than $25.

$25,less
than $30.

$30, lcss
than $35.

$35 and
over.

Not on
l - l

and
not re-
ported.

Num-l
uer. 

I
;l

333
49

60
7l
51
10

15.2

1 5 . 3
10. 3
3 0 . 6
2 5 . 9
23.9
21.5
14. 1
7 . 9

15. 5
1 . 5

16.2
1{. I
10. 8
t { .2
21.  6
3 1 . 5

Per
cent, ber.

Per
ccnt

Num-
ber.

496

492
15
1 l
27

69
70
L'

6
35
33

127
4

339

338
7

18
,h
n
73
4{)
I

4 t
19
26

I

19. I
5 . 0

13. 5
21.1
23. I
30. 2
3 3 . 0
2 3 . 6

123
9!
15

60
100
1 1 9
30
1

25
2
2

22.6 2 649

2 2 . 5
3 .  1
9 . 9

1 5 . 5
20.7
20. 8
19. 4
33. I

30

I Not shom whero base is less than 100.
2 Includes 619 minors whose names did not appear on pay roll and :10 whose earnings per week tyere not

reDorted.
l Includes 619 minors whose names did not appear on pay roll atrd 9 for whom number of hours per v.eek

was not reDorted.

Num-
Iler.

238

Provided by the Maternal and Child Health Library, Georgetown University
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Gonntrar T,r.lr,e VIII.-OcnLpation and 'ittdustry rtJ father; minors in metal-manu'

f ucturi'ng'indu stri e s.1
: - - :

Minorsin metal-
manufacturing

industries.r 
-

Occupation and industry offather.

l1ffiiili:,ffiilJ
J rndlNrnes.r

Occnpation and inclrrstry of father. l- ,

lr,:e I I':l;l'll
| 

*' 
I tion.

Num-
ber.

Pcr cent
distribu-

t ron .

22 .8
5 . 0

4.1. 0
72.3
12.1

3 . 0

2 . 0

3 . 1

Gradc completed

trfinoN in metal-manulrcturing industries-l

\l'ho last attended school in flichisan

203
46

402
L12
113

27

18

40
2a

6 . D

1 0 . 3
4 . 5
5 . 4
1 . 1
2 . 1

. 9
1 . 3  I

72.9

2 . 3
3 . 3

16

20
I

78
5

4I
49
10
l9
8

t2
118

1 questionnaire group.

Gnnrn'tr' rur'n Ix'-r;ff*:,k,:L:;Tf,l,Hl;:'#*h,!{ o"'o' cotnpleted; minors

I\fichigan
city in
which

working.

Other
Michigan

clty.

Michigan
rural.

Itichigan,
nol re-
ported

whethcr
clty or
rural.

NuNm-l Per lNum- Pcr
ber. 

I 
cent.l ber. I eerlber. I eeDt.

r t . r i  t * l r t . ,

Per
cent.

2 1 . 8

Per
cent. ber.

Per
cent.

2 .0

57 I 4:i.5
m I  62 .5

207 I  61 .8
72 | 57.3
70 I 58.8

I

2s  1 . . .  . . .
4 1- t " " "

131

335
107
1 t 9

{0
31

llinors in metal-manufacturing indlrstries-r

who last attendcd school outside ]Iichigan.

Gr8de completed.
C i ty

Not reported
whether city

or nfal.

Place of
attcDdance

not reported.
Rrual

T o t a l . - - - - . . . . - . . .

S i r th  rnd  iou  or  g rades-  -  .  .  -
s c \ e n t h  F r a d e . - . .
. L , i c h r h s r a d o . . . - -
F i i r r  y e 6 r  l r i q h  s c h o o l . - . .  - .  - .  - - . . .  -
Serorrd and t-hird veer high s( ltool. - . .
Four lh  l ' o3r  h igh 's (hoo l  and h igher

e d r t c e l i o t r - - -

3

I
I

N o t  r c p o r t e d , -  -  -  -  -  - . , .  -
-t 

q*iio,*i" g-rp.

I . l
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GnNnRar, T.rsr,r XIV.- Kind of school attendtd: minors i-n m.etal-manufactuting i'nlus'- - 
iiut who took ft6d,e Lraining courses aJter leauing school'

r20 MINORS IN METAL-MANU}'ACTURING INDUSTRIES.

Kind of schml.

Minors in metal-
manulacturlng
itrdustries who

took trado train-
ing couses after
leaving school. t Kind oI schml.

Ilinorsinmetal-
manufacturing
industries who
took trado train-
ing collrses afler
leaving school. t

Per cent
distri-

bulion.

Num-
ber.

Per cent
distri-

bution.

r00. 0

25.1
1 7 . 8
1 0 . 1

I Questionnaire group.

GersR.tr, T.rsLe XV.- Length of tra.ile training course, bg lype o{ co,ursP.; mtnors in- 
i.Aol ,rranuf*luring indusiriui who took lrade lraintng corrrces afier lpauing srhool.

Minors in metal-manufacturing industries who took trade trainiDg
couses aftrer leaving school.t

6
5

1 7
20

30
2r
1 9

o.  I

16.9

Type of trade-training course' - 
after l@\ing school.

Length of course.

imonths. 19months, Le
less than I less than l:: over. I reported-

Not
Total. l

Lss rban q1-oliF-'
s. I 12.

28

14

I

5
1

20

2

a

78
17

7

17
10
1

3
8
3
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GaNrnrr ,  Tenr,p XVI.-Enrol lment in speci fed r lass in n ig l t t  school ,  bu ocet tpat ion
and indt tst r lJ  and by se.r ;  sr l , r r rd group bf  pupi ls  in Detroi t ,  Mich. ,  n ight  sc l ibols.

Pupils in selected group io Detroit.Dighl schools enrolled
]n eacn sD€cIEed class.

Occupation and industry and sex
Autc

MG

biles.

Me-
chani-

cal
draw-

Other
draft-

Pattern Weld-
ing.

Me
chine
shop.

Math€-
matics. mak-

lng.

5
2
2
1

5
6
2

I
3
t
5
3

67
63
2
4
3
I

22
1 I
5
6

ti
1 8
5
4

6

1 t
8

27
5

L2

l6
2

21
5

I
1

1 t
7
4

18
6

t2
3
1

I

35
30
8
1

. l

4
3
I
4

2

I " Total pupils" is not total enrollment in the courscs since some pupils s'ere taking more than one
course.

2 Includes architectural drawing, shct-metal drawing, body drafting, blue print, and. designing.3 lncludcs 3 pattern makcrs.
. 

a rnclrrdps lrarh, 7; domcstic and personal service, b; public s€rvic€, 2; agriculture, Iorestry, and animal
hrrsbandrv.2.

4519E0_23_9
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5

1 8
1 1
10
I

&
33
25
22
10

129

49
20

39
1I

19
22
1 7

27
77
10
bU
I
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2



GervnRar, T-rsl-r XVI.--E??,rollment in sp.ecifed-cla.ss 'in night school, b.y,orc\Pat,ion

andindustrtt and b! ser: selecled group oJ puptls 1n L)etro'LL, 'Mlcn', n'tgnL scnools-

Continued.

Pupils in selwted group in Dfj3Eegtl#*":ts enrolled in mch

t22 MINORS IN METAL-MANUFACTURING INDUSTRIES.

Occupation and industry and sox.
Elc

caI.5

try.

21

Phar-
macJ
ano

Glm-
naslu

and
swim-
[ung.

Tno-

lish.

2 l

Other
and.

not re-
ported.

U a l e . . - - - - - - - . . . -

Manufacturing and mrhanical-. - - - -.
Iron and sleel and other metal. . -

G r i n d e r s  -  - . . .  - . .  -
Macbinists, mills'ri8hts, tool-

33

3

1

2

6

:
1
I

3

I

"  " ' i

1
" ' i .

I

I

I

: .  _ . :
2
3
1
I

I

l 4
I

I J

31

4

. . :
I
1

: : : : : : : :
2

I

" " " i '

1

Insp€ctorc

20

to

27
2
3
1
2
-i

olnclud.es el€tric laboratory, aruturs windirg, elctricity (dbmt cunent), electricity (alternating

cwrent), electricsl construction.
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Assemblers.
l i i icertaneous iron'and'

. f o o l

Building trades - .
E le f , t r i c ians- - - - - -
Other manufactuing--- - - - - - -...,

T ranspor ta l  ion ;  Te lepbone. . . - .  -  -  . . .  -
Profes-sioml scrvice.-.- - - - - -. - - - - - - - -.

Dra f lsmon and des ig le rs  - . . . .  -  -  - .

Tool and stock. . .
O l . h e r - - - - - . - - . . . .

Otber industries ,
Not  repor ted . . . . .

F e m a l e . . . . - - . - - - .

Professional service-..- -.. - -. - - - - - - - - -
N r u s e s - - - . - - - . - - -

C l e r i e l . . . . . . . - . . -
S lenographers  and typ is ts - - -  - .  - . .

Olher industrim..
Not employed....

" " ' - " 1
I
l

- l

?l
. . . . . . . .1
. . . . .1

l ' - - - " " r
l ' - ' - - - - - l

l : : : : . : . : l
1 " " ' - "
t " " " - -
: : : : : . : .
I

t4
2
I
3

"  " ' t '
6
3
3



APPENDIX IV.-A BRIEF BIBLIOGRAPHY.

GENERAL.

Federal Roard for Vocational Education.
'lhe Tur:no'er of Labor. llulletin No. 46. Employ'ment Management series

No. 6. Government Printing Ofrce, Washington, 1920. (60 pp.)
The meaning, cost, nature, and causes of labor turnover are discussed.

Methods for computing and for redtcing labor turnover are suggested.
Emplol'ment Management, Its Rise and Scope: The organizati.on of an employ-

ment department, by Boyd Fisher and Edrcard B. Jones. Bulletin No. b0.
Employment Management Series No. 1. Government Printins Office, Wash-
ing ton ,1920.

The Selection and Placement of Employees. Bulletin No. 49. Employment
Management Series No. 2. Government I,rinting Office, Washington, 191g.

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

New York Military Training Commission, Bureau of \rocational Training.
Our Ro-vs: A study of 245,000 sixteen-, seventeen-, and eighteen-year-old

employed boys of the State of Nerv York, by Howard G. Burdge. J. B. Lyon
Co., Printers, Albany, 1921. (3a5 pp.)

Simons, A. M.
Personnel Relations in Industry. The Ronald Press Co., Ne# yort<, 1921,

(3al PP.)
1\[r. Simons empbasizes 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, S/ashington, 1917. (52 pp.)
In this bulletin Doctor Ellie discusseB the value of education in developing

national resourcqs 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 Diri.sion, U. S. Bureau of Education. Library Leaflet No. 4. Govern-
ment Printing Office, Washington, 1919. (7 pp.)

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

management, industrial relations, training, and n'orking conditions, by J. David
Thompson. Bulletin No. 299, Miscellaneous Series. Govemment Printine
Office, Washington, 1921. (207 pp.)

Industrial Survey in Selected Industries in the United States, 1919. pre-
limina,ry report, prepared under the supervision of Allan H. Wiilett. Bulletin
No. 265. Government Printing Office, Washington, 1920. (b09 pp.)

This contains a table showing, by occupation, the number oI employees,
wages per hour, and hours of rvork for s'orkers in various industries, among
wbich are automobiler machinery, and machine-tool manufacturing.

t23I
I
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U. S. Children's Bureau.
Standards of Child Welfare: A report o{ the Children's Bureau conferences,

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

Papers grven at the Children'g Bureau Conferences on Child Welfare, May
and June, 1919, discussing the legislative prohibitron of employment, the
legislative regulation of employment, and vocational guidance and placement.

Minimum Standards for Child Welfare 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 summarized the standards for children in industrv as
adopted by the conferences.

State Compulsory School-Attendance Standards Affecting the Employment of
l\finors, Legal Chart No. 2. Government Printing Ofrce, 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-certiflcate

records in Connecticut, by Robert tr'forse Woodbury, Ph. D. Publication No. 74.
Government Printing Office, Wasbington, 1920. (86 pp.)

U. S. Public Eealth Sen'ice.
Comparison of an Eight-hour Plant and a Ten-hour Plant: Studies in induetrial

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

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

INDUSTRIAL EDUCATION AND YOCATIONAI, GT'IDANCE.

Bloomfield, Meyer.
Rcadings in Vocational Guidance. Edited by l\feyer 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 trIovement, Its Problems and Possibilities. The

I!{acMillan Co., New York, 1918. (333 pp.)

Contai:rs a full bibliography.

Conference Board on fra.ining of Apprentices.
Practical Apprenticeship: A bulletin of information on the training of industrial

workers. Bulletin No. 2-Fundamentals oI Apprenticeship. 1917. (30 pp.)
The board rqpresents The National Association of }lanufacturers, The

National Founders' Association, The National Metal Trades Association,
The United Typothete, Fra,nklin Clubs of America, The National Tool
Builders' Association, and The American Foundr)'men's Association. Rec-
ommendations of the board in regard to supervision of apprentices, trade
tra,ining, technical instruction, wages, bonuses, probation, examinations,
duration of apprenticeship, physical, mental, and moral qualifications, and
form of indenture.
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Douglas, Paul I{., Ph. D.
American dpprenticeship and Ind.strial Ed.cation: studies in history, eco-

nomics, and public law. Edited by the Faculty of Political science of columbia
University. Vol. XCV, No. 2, Whole No. 216. Columbia University, Long-
mans, Green & Co., Agents, New York, 1921. (348 pp.)

The main divisions are as follows: American apprenticeship, its back-
ground, der.elopment, and decay; Juvenile labor and the educational re-
quirements of modern industry; trfodern substitutes 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, l}ade and Industrial series No. lg.
Government Printing Office, 1921. (35 pp.)

A good up-to-date bibliogaphy compiled by prof. Charles L. Jacobs, asso-
ciate professor of education and supervisor of trade and industrial teacher-
training cla,sses, University of Caiifornia, Berkeley, Calif.

Trade and Industrial Education, org.anization, and Administration. Bulletin
No. 17, Trade and Industrial Education series \o. 1. Government printins
Ofrce, Washington, 1918. (125 pp.)

The bulletin was published to supply information and suggestion con-
cerning the org'anization and administration of trade and industrial schools
and classes under the Federal law.

Part-Time Trade and rndustrial Education. Bulletin No. 19, Trade and rndus-
trial Series No. 3. Government Printing Office, Washington, 191g.

A description of part-time school systems already established in the united
States, Germany, England, and France; a discussion of types of part-time
schools and a definition of Federal aid for part-time schools.

Buildings and Equipment for schools and classcs in Trade and rndustrial
subjects. Bulletin No. 20, Trade and rndustrial Series No. 4. Government
Printing Ofrce, Washington, 1918.

Compulsory Part-Time School Attendance Laws. Bulletin No. bb, Tlade and
Industrial Series No. 14. Government Printing Office, Washington, 1921.

T.ade and Industrial Education for Girls and women. part r.-Economic
and social aspects of vocational education for girls and women. part 2.-Ways
and means of establishing and operating a program. Bulletin No. bg, Trade and
Industrial Series No. 15. Government Printing Office, Washington, 1g20.

Part-Time schools: A survey of experience in the united states and foreign
countries, with recommendations. Bulletin No. 73, Trade and Industrial series
No. 22. Government Printing Office, Washingtort, 1922.

Emergency War Training for Oxy-Acetylene Welders. Bulletin No. 1I.
Government Printing Office, Washington, 1918. (86 pp.)

The fust part treats of the deveropment and application in industry and
war of oxy-acetylene welding and cutting. The second part outlines the
United States Army course in this type of welding.

Employment Management and Industrial Tlaining. Bulletin No. 4g, Employ_
mentManagement, Series,No. 4. Government printing Office, Washington, 1g20.
(107 pp.)
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Kelil'. Roy Willmarth.
Ttaining Industrial Workers. The Ronald Press 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 discussed. lt 22-page bibliography is

appended.

Ilotley, James M., Ph. D.'Apprenticeship 
in American Tlade Unione. Series XXV, Nos. 1l-12, Johns

Hopkins u,niversity studies in Ilistorical and Political science. The Johns

Hopkins Press, Baltimore, 1907. (122 pp.;

The history of apprenticeship under statute law, customary regulation,

trade-union regulation, and trade agreement. The extent oI union regu-

lation by the American Federation of Labor, the purpose and character of

regulation are discussed. The book gives a very exhaustive treatment of

the subject.

Snedden, David.
Vocational Education. The trIacllillan 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 Association. Bulletin, 1916, No' 21'

Government Printing Office, Washington, 1916. (163 pp.)

The bulletin contains a brief historic sketch, describes the kinds of schoole

established in this country, discusses terms and definitions used, methods

for vocational education surveys, vocational guidance, and other problems.

Primarily for those wishing to introduce vocational education into public

schools.

The Apprenticeship System in its 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

systemR: (f) 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. Schoole are listed and classified. 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. GoYernment Pri::ting office,

Washington, 1922. (20 PP.).
U. S. Commissioner of Labor.

Tventy-fifth Annual Report of the commissioner of Labor, 1910: Industrial

education. Government Printing Offlce, Washingt'on, 1911. (822 pp.)

An exhaustive report on industrial education in the United States, in-

cluding philanthropic and public industrial schools, apprenticeship schools,

cooperative industrial schools, evening industrial schools, 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 detail apprenticeship training in foundries, an

upgading 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 Apprenticeship 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
SURYEYS.

Boston (Mass.), Vocation Bureau.
Vocations for Boys.-The Machirist. Bulletin No. 1. The yocation Bureau

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

Contains brief discussions of the di'isions, 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, Cleveland, 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 trfanagement Series No. 3.

Government Printing Offlce, Washington, 1g20.
A brief discussion of methods and uses of job analysis

The Labor Audit: A method of industrial investigation. Bulletin No. 48,
Employment Management Series No. 8. Government printing Office, Wash-
ington, 1920.

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

The Metal Trades: tr{olders, sheet-metal workers, machinists and machine
operators, bench hands, assemblers, 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,
1e19. (15 pp.)

A brief description of each occupation listed, its promotional opportunities,
trade-training requirements, hours and wages, processes, and the kinds oi
workshops in which it is performed. other occupations are treated in a
similar 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 lronograph, vocational-Rehabilitation
Series No. 9. Government Printing Office, Washington, Iglg.

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 printias office.
Washington, L919.
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The Indiana State Board of Education.
Repor to f the lnd ianapo l issurvey forVocat iona lEducat ion .Vo ls . Iand l l .

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

An analysis of occupations with special reference to skill and edtrcation

required is girre.r, toge?he. with a description of factory organization and fac-

tory processes a.ti u Jir"urrioo of the demand for labor, wages' Bchool training

ou"a"a,etc.,byCharlesH.Winslow,specialAgentforVocationalResearch.

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,

houls, wages, and promotional opportunities specified, and the requfuementg

for each analyzed,lo discover what training, if any, is needed to fit the young

worker to enter such occupations. Automobile, rvire-fence, agricultural-

implement,6g,ghing-t 'col 'andothermetal.manufacturingindustr iesare
included.Asurveyoftheschoolsandanexplanationofthesurveymethod
are included.

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

society for the Promotion of Industrial Education. Bulletin whole No. 199.

Government Printing Office, Washington, 1917' (592 pp')

ChapterVll ldealswiththemetal.workingindustr iesolMinneapolis,
under the heads of description of occupations, general working conditions,

hazards,demandforlabor,andneedlortechnicalfminingofemployees'

U.S.ArmyTla,deSpecif icat ionsandlndexofProfessionsandTradesinthe
Army, Seconi Edition. War Department Document No' 774, Office of the Adju-

tant deneral. Government Printing Ofrce, Washiagton, 1918. (239 pp.)

Dutiesandquali f icat ionsforeachoccupationneededinArmyserviceare
specifred.Moetkindsofmetal-manufacturingworkareincluded.

VocationalEducationSurveyofRichmond,Va.Bullet inWholeNo.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.
D&criptions of occupations: Metal working, building and general construction,

railroad iransportation, shipbuilding. prepared for the united states Employ-

ment Service by the Uniied Statee Bureau of Labor Statistics. Government

Printing Office, Washington, 1918. (f23 pp')

Adescript ionofeachofthemoleimportantoccupationsisgiven,together
withastatementofquali f icat ionsandschoolingnecessary.Arrangementis
in outline form. Descriptions are somewhat technical'

INDUSTBIALACCIDENTS-PREVENTIoNANDACCIDENTSTATISTICS.

Beyer, David Stewart, Ph. D.
Industrial Accident Prevention, with Illustrations' Houghton, Mifrin com-

pany, New York, 1916. (421 PP')

The subject is treated under the following heads: General phases of the

accident problem, building construction and anangement' power generation

and distribution, machi.e construction and arrangement, etc.' special indus-

tries, fire lr rurd., explosion bazatd, personal elements' The book is well

illustrated. The treatment ig somewhat technical'
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Cowee, George Alvin, E. M., S. B.
Practical Safety l{ethods and Devices, Manufacturing and Engineering. D.

Yan Nostrand Company, 25 Park Place, New York, 1916. (a34 pp. illus.)
The book is intended to provide for employers, superintendents, foremen,

underwriters, safety inspectors, and engineers generally a convenient gum-
mary of standsrd safety methods and devices. It 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 Yocational Education,
Industrial Accidents and Their Prevention. Bulletin No. 47, Emplolment

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

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

Ilansen, Carl M., M. E.
Universal Safety Standards: A reference book of rules, drawings, tables, formula,

data and suggestions for use of architects, engineers, superintendents, forernen,
inspectors, mechanics, and students, compiled under the direction of and approved
by the Workmen's Compensation Serr-ice Bureau, New York. Second Edition,
Revised and Enlarged. Universal Safety Standards Publishing Company, New
York, 1914. (312 pp.)

As the title implies, the work is technical,

International Association of Industrial Accident Boards and Commimions.
Proceedings, 1916-1920, incl., U. S. Bureau oI Labor Statistics Bulletine

Nos. 210, 248, 264, 273, and,281, respectively. Government Printing Office,
Washiagton.

Papers rcad at the annual meetings of this association deal with the admin-
istration of workmen's compensation laws, accident prevention, safety
organization, accident statistics, and other related subjects.

Standardization oI Industrial Accident Statistics: Reports of the committee
on statrstics and compensation insurance cost of the International Association of
Industrial Accident Boards and Commissions, 1915-1919. U. S. Bureau of Labor
Statistics Bulletin No. 276. Government Printing Office, Washington, 1920.
(I03 pp.)

This bulletin Buggests standards, definitions, and methods oI reporting
accidents, a claesification 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 Commissiong.
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 classification of industries, accident
causes, and location and nature of injury and extent of disability. Thig
bulletin has been superseded by No. 276, given above.
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U. S. Bureau of Labor Statistics.
Causes of Death by Occupation, Occupational Mortality: Experience of the

Metmpolitan Life Insurance Company, Indugtrial Department, lgll-1913, by
Louis I. Dublin, Ph. D. Bulletin, Whole No. 207, Industrial Accidents and
EygieneSeriesNo. 11. GovernmentPrintingOffice, Washington, 1917. (88pp.)

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.)

Industrial Accident Statistics, by Frederick L. Eoffman. Bulleti:n, Whole
No. 157, Industrial Accidents and Hygiene Seriee, No. b. Government Printing
Office, Washington, 1915. (210 pp.)

A statement of the general accident problem in the United States is fol-
lowed by a review of industrial-accident statietics in New york, Massachu-
eetts, Illinois, and Wisconsin, and in some foreign countries. Standard
methods of classilication, tabulation, and analysis of industrial accidents are
suggested.

Mortality from Respiratory Diseases in Dusty Trades (Inorganic Dusts), by
Frederick L. Hoffman. Bulletin, Whole No. 2Bl, Industrial Accidents and
Eygiene Series, No. 17. Government Printing Offrce, Washington, lglg.
(a58 pp.)

Chapter II.-" Occupations with exposure to metallic dust', discusses duet
hazards to which metal workers are exposed. Chapter III.-,,Occupations
with exposure to mineral dust" includes a discussion of dust, smoke, and
gas hazards to which foun&y workers are exposed. This work presents an
exhausfive analysis of the bJormation available on the subject.

The Safety Movement ia the Iron and Steel Industry,1rg07-I9I7 , by Lucian W.
Chaney and Eugh S. Ilanna, Juae, 1g18. Bulletin Whole No. 284, Industrial
Accidents and Eygiene Serie No. 18. Government Printing Office, Washing-
ton, 1918. (299 pp.)

The bulletin includes a discussion of the causes of accidents, accident-
prevention rvork 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 Steel Industry, 1910-1919,
by Lucian W. Chaney. U. S. Bureau of Labor Statistics Bulletin No. 29g.
Government Printing Offlce, 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 Stati€tics during the la^st 10
year8.

Accidents and Accident Prevention in l\f3,ghins Building, by Luciaa W.
Chaney. Bulletin No. 256. Revision of Bulletia 216. Government printing
Office, Washington, 1920. (123 pp.)

The bulletin discumes differcnt kinds of iadustrial accident ratee, accident
experience in different factories, safety organization in factories, safeguarding
maghingry a,nd machine design as a factor of safety. Illustrations add to the
value of the report.

Workman's Compensatiou Legislation of the United States and Foreign
Countries, 1917 and 1918, September, 1918. Bulletin No. 248, Workmen's
Insurance and Compenqation Series. Government Pri:rting Office, Washing-
ton, 1918. @77 pp.)

The bulletin contains an analysis of the pri:rcipal features of the laws in
each State of the Union, a discussion of the constitutionality and construction
of statutes, an analysis of the laws of foreign countries, and the text of tho
various State laws-
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LT. S. Bureau of Labor Statistics-Continued.
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Workmen's Compensation Legislation of the United States and Canada, by
Lindley D. Clark and Martin C. Frincke, jr. Bulletin No. 272, \Yorkmen's In-
sulance and Compensation Series. Government Printing Offce, Washi-ngton,
1921.

This bulletin contains analyses and complete texts of laws.

Accidents and Accident Prevention: Report on Conditions of Employment in
the Iron and Steel Industry in the United States, Vol. IV. Sixty-second
Congress, First Session, Senate Document No. 110. Government Printing Ofrce,
Washington, 1913.

TECHNICAL BOOKS ON METAL.MANUFACTURING PROCESSES.

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

with illustrations, names, and definitions. l\IcGraw-Ilill Book Company, New
York, 1910. (1a8 pp.)

A book for apprentices on machine-shop work which names and illustrates
the common -achine-shop tools and Berveg 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. McGraiv-Ilill Book Company, New York, 1920. (758 pp.) ::

A good technical reference book with a glossary 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, Annapolis, Md., 1917. (a23 pp.)

A brief account of the materiale used in engineering construction and of
the essential features in the methods of producing them. Also describes
shop processes and equipment for the shaping of metals into f61ms for engineer-
ing and general uses.
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