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PREFACE

As our country changes from a rural population to
urban and develops a more complicated social order, each
member of this order becomes more specialized in his work
and habits. With the further development of the machine
age it has become necessafy for each laborer to have
special training to be able to meet the requirements of
even the simplest of jobs. Under these conditions many
specilal schools have sprung up and our colleges are over
crowded with students secking special training in order
that they may meet the demands of the workaday world.
Lven with all the special schools and colleges operating
to their limit we find that they are not able to give the
necesgary training. The grester part of our workers ars
unable to get the training offered by the colleges and
special schools. The public schools in the larger cities
have established special trade schools for their students
but because of the lack of funds and the small number of
students desiring any given type of training and the many
different types desired, the medium sized and small
schools have been unable to meet this need. The parents
and teacher of the children from these small general
educational schools have seen the services of their
children go begging on the labor markets.

This is not a condition brought on by the depression
but was recognized by our Congress as early as 1917. 1In

order to help the boys and girls get the training that



they desired, Congress passed the Smith-Hughes Act. From
time to time Congress has enacted legislation extending
services provided in the Smith-Hughes Act. In 1936 Congress
passed the George-Dean Act which greatly extended the aid
given by the Smith-Hughes Acts. One of the new training
fields opened up by the act was in diversified ocoupations.
In Policies Bulletin Fo. 1, page 49, is found the following
explanation of this new course.

"In some cities it is not practical to organize
part-time cooperative trade courses, where there is no
dominant industry or group of closely allied industries
to employ the cooperative students. Often, however,
there are many opportunities in such cities to place
students in positions whieh offer real chances for
training and sdvancement in diverse occupations. A
modified form of part-time cooperative organization,
under which students can be placed in available openings
of this type, will help materially to meet a definite
vocational training need in certalin cities. In order to

permit the establishment of such courses, which are classi-

fied as general continuation, and in this way partially
solve the problem of part-time education for the small
cities and towns, Federal part-time funds may be used
in reimbursement of the salaries of coordinators and
teachers of part-time cooperative occupational courses
which meet all the provisions of the State plan relating
to the part-time general continuation school as well as
the provisions covering employment of students in
miscellaneous occupations.”
Thus Federal Aid was offered to small communities, that
did not have the funds for full time day trade classes, for
setting up programs of treining where by the students were
employed part of the day and in attendance at school the
remainder of the day and at all times under the guidance of
a gualified teacher known as a coordinator.
In setting up these new training courses there was very

little material that could be borrowed from general education



classes and little more of the day trade class material that
could be used. The coordinators found themselves faced with
much work to be done and little time to do it in if this new
education program was to live and return the services it
promised. It 1s to aid coordinators that the writer has
prepared thisg work.

The writer wishes to express his sincere thanks to the
following businéss and trades people, for without their help
this work would have been impossible, Mr. C. A. Pickel,
Director of trade and industrial education in the Ponca City
High School; Mr. ¥iller Frost, electrician in Hudson's lotor
Exchange; Mr. J. A. Hudson, E.E. owner of Hudson Motor Ex-
change; Wr. 0. A. Braker, master electrician and owner of
Braker Electric Co.; #r. G. R. Snyder, owner of Snyder
Electric Co.; Mr., Don Patterson, in charge of battery re-
pair in C. V. Black Tire Shops; L. L. Fawcett, owner of Auto
#lectric Co.: Hr. Thomas #cDonald, operator of Thom's Radio
Shop, and J. H. Pemberton, radio repairman in Auto Electric.
211 of the above men live in Ponca City, Oklahoma.

The writer wishes to express his thanks to Mr. J. W.
Taylor, ccordinator; Mr. L. H. Longe, owner of Longe Eleetric
Shop; Hal Arnold, manager of Duncan Battery Co.; and Albert
lewis, Independent Radio Service, all of Duncan Oklahoma.

The writer is indeed indebted to Professor H. A. Hunt-
ington, Head of Trade and Industrial Education, A. & M.
College, Stillwater, Oklahoma, for the inspirations he has

given in the preparation of this work,



CHAPTER I.
_ INTRODUCTION . B |

It is the responsibility of coordinators; with the aid
of_the_employer, to make out a schedule of processes which
the boy Will follow while working for that employer. When
a coordinator has a number of these schedules to meke in
fields that are unfamiliar to him; he can profit by re-
fering to some schedules that have been made out by some
one that is familiar with the field of work. The writer
having had experience in the electrical field and having
taught electricity for a number of years, also having the
help of electricians in‘upvte_date_electrical shops; has
prepared schedules for a general electrical shop work, It
is not expected phat they would fit any one employerfs shop
or that they should be used as they are; but that they
should be a guide_and aid to the eoordinator in making out
his schedule of process so for general electrical shop work.

In making theserschedules of processes the'writer
chose four of the leading electrieal’shops in_town; one for
motef repair, one for building wiring, one for battery work
and one for radlio work from which to secure valid 1lists of
work and learning experiences. In each shop he secured the
aid of the best electricien in the shop, in most cases the
owner and operator of the shop; to assist in making the
first draft of the schedule of processes and the directly
relsted subject matter. After this 1list was corrected and

typed, copies were submitted to other electricians for



their criticisms and approval. These electricians were
working in the same special fields for which the schedules
were made. In all cases except one the men were in differ-
ent shops from the electrician who helped make the schedule.
Copies were also submitted to Mr. Pickel, supervisor of
trade and industrial education, and teacher of vocatiosnal
electricity in the Pcneca City High School. The corrected
and revised schedules were then used in this thesis.

When a coordinator gets the schedule of processes made
it is then necessary for him to expand the 1list of infor-
mational topics into lesson assignments that are to be used
as guides by the students while studying at school. The
available material and local job and school facilities de-
termine to a great extent the type of lesson assignment
sheets to be used so the writer has prepared only a few sug-
gested assignment sheets.

One of the biggest tasks of a coordinator is to secure
suitable and up to date material for the students to study
during the related study hour. To aid the coordinators in :
this job, the writer has prepared an annotated bibliography
of all the material he was able to inspect. He does not
recommend all of the references he has listed but has tried
to evaluate them objectively and thereby aid the coordinator
in his choice of references. The writer realizes that this
is only a beginning in the job of annotating the books,

magazines, and phamphlets in the electrical field



CHAPTER II.
TRAINEE'S LEARNING OUTLINE OF SCHEDULE
OF JOB PROCESS AND INFCRMATION TOPICS.

In a General Electrical Shop.

This learning outline was worked up in four units be-
cause in a city of Ponca City's size the shops are found in
separate units. Also this arrangement mekes it easier for
a coordinator to eliminate any units not found in the shop
in which he places a boy.

The content under the heading, "Operations™, is a list
of the operations or jobs that the boy will do while he is
working for his employer. No attempt was made to arrange
the operations into any order. Because of the boys limited
ability some of the jobs will be left until the later part
of his training period but most of the jobs will be done
when they come up in the regular course of work brought to
the shop. The content under the heading, "Information",
is a 1ist of subjects or lessons to be studied while the
boy is in school. This is a suggested list and will be
used by each coordinator to meet the needs of the boy as he
progresses with his training. The order in which a boy
studies these topics should be determined to a great extent
by the jobs that he is working on in the shop.

The electric motor maintenance and repair unit was
worked out with the aid of Mr. Miller Frost, electrician
in charge of motor repair in Hudson's Motor Exchange, and

checked by Mr. J. A. Hudson, owner of Hudson's Motor Ex-



change. Mr. O. A, Braker, of Braker Electric Co. helped
write the unit on Building Wiring while Mr. Snyder of Sny-
der Electric and Mr. L. H. Longe of Longe Electric, check-
ed the finished unit. Mr. Don Patterson in charge of the
battery work at O. V. Black's Tire Shop and the writer pre-
pared the unit on Battery Servicing and Repair. MNr. L. L.
Fawcett, owner of Auto Electric and lMr. Hal Arnold, manager
of Duncan Battery Co., checked the finished unit. The
writer, with the cooperation of Mr. Thom McDonald, owner of
Thom's Radio Shop, worked out the unit on Radio Repair. Mr.
J. H, Pembertin, who is in charge of the radio work ani Mr.
Albert Lewis, Independent Radio Service, checked the finish-
ed work. BEach unit of the learning outline was also check-
ed by Mr. C. A. Pickel, director of vocational education in
the Ponca City High School.



TRAINEE'S LEARNING CUTLINE OF SCHEDULE
OF JOB PROCESS AND RELATED INFORMATION
TOPICS
In a General Electrical Shop.
Unit I. ZElectric Motor Maintenance and Repair.

Operations. Information.

1.
2.
S
4.

l.

A. STOCK BOY.

Cleaning the shop. 1. Good housekeeping methods.
Care of tools. 2. Tools. Their names and
Arranging stock. care.
Packing and unpacking 3. Stock display.
stock. 4, Shipping requirements.
Making deliveries. 5. Local traffic laws.
B. BEARINGS.
Sleeve bearings. 1. Sleeve bearings.
a. Check for loose a. Metals used in sleeve
bearings. bearings.
b. Replaces bearings. b. Construction of sleeve
c¢. Check bearing for bearings.
loose housings. ¢. 0il rings in sleeve
d. Check o0il rings. bearings.
e. Replace old rings. d. Oils used in sleeve
f. Check o0il gauges. bearings.

g. Check oil drains.
h. 011 properly.
i. Replace dust caps and

rings.



Operations. Information.

Ball Bearings. 2. Ball Bsarings.

a. Check for loose bear- a. Metals in ball bear-

ings. ings.

b. Replace bearings. b. Construction of ball

¢. Adjust clearances. bearings.

d. Check for loose ¢. Grease used in ball

housing. bearing.
e. Pack with correct amount
of grease.
f. Check thrust.
Wick 0il Bearings. 3. Wick 0il Bearings.
a. Check for loose bear- a. Construction of wick

ings. oil bearings.

b. Check wicking to be b. Wicks for wick oil
sure it is touching bearings.
shaft. c. O0iling wick oil bear-
¢. Replace charred wicks. ings.
d. Repair bearings.

e. Fill with Non-carbolated

vaseline.
C. STATORS.

(A.C. Motors & A.C. Generators)

Check for grounds.
Check for shorts.

Check for open circuits.

Check leads through housing 3. Conductors used in stat-

1. Insulations used in
stators.

2. Circuits in stators.



Operations.

Information.

S.

10.

11.

4.

and replace rubber
bushings.

Replace or insulate
leads.

Repair of replace in-
sulation.

Rewind coils.

Cut out bad coils.
Revarnish coils and
bake out oil.

Check and tighten
laminations in housing.
Check starting coils in

capacitator motors.

4.
5.

ors.
Laminations in stators.

Starter circuits.

D. BAR ROTORS.

Check and tighten bar.
Check and tighten rotor

on shaft.

1.
2.

E. SHATTS.

Check to see that shaft
round .

Check size of shaft at
bearing and pulley.
Turn shaft to correct
size.

Build up shaft.

is

1.
2.

3.

Circuits in bar rotors.
Electrical voltage by in-

duction.

Metal used for shafts.
Construction of shafts.
Speeds of shafts and
pulleys.



Operations. Information.

6.
7.

8.

Check centers before

turning.

F. WOUND ROTORS WITH SLIP RINGS

(In A.C. Motors and Generators.)

Check rings to see that 1. Construction of slip
they are tight. rings.
Check for shorts between 2. Circuits in wound rotors
rings. with slip rings.
Tighten loose rings. 3. Circuits through rings.
Clean shorts in rings. 4, Insulation in wound rotors.
Check coils for shorts 5. Coil varnishes and
and open circuits. enamels.

Reinsulate coils.
Rewind coils.
Dip and bake.
G. WOUND ROTORS WITH COMMUTATORS.

(A.C. & D.C. Motors and Generators).

Check commutators for 1. Commutator construction.
loose bars. 2. Insulating commutators.
Check commutator for shorts 3. Solder and soldering

and grounds. methods.

Take windings loose 4. Circuits in wound rotor
from commutator. with commutators.

Solder loose leads in 5. Short circuiting devices.
commutator. 6. Brushes.

Check short circuiting 7. Brush holders.



Operations. Information.

6.

8.
9.
10.
11.
12.

1.

device. 8. Machining armatures.
a. Pins.

b. Neckless.

c. Governor weights.
Check and replace brushes.
Check and replace brush
springs.

Check brush holders.
Check bands.

Rewind.

Turn down commutator.
Trim mica between bars.

H. MOTOR CONDENSERS.

Check and replace con- 1. Condenser construction.
densers. 2. Condenser operation.
Check centrifugal switch 3. Centrifugal switches.

and contacts.
I. FIELD COILS IN D. C. MOTORS

(and generators)

Check for shorts. 1. Field coil ecircuits.
Check for open circuits. 2. Insulating field coils.
Reinsulate, |

Rewind or replace coils.
Varnish.

Check and repair leak.



Operations.

Information.

10

J. A'c.
Check rings for shorts

and grounds.

Check coil for short and
grounds.

Check for loose coils.
Rewind.

Repair or replace in-
sulation.
Tighten coils.
K. MOTOR
Push button starters.
a. Check and clean
contacts.
b. Check and repair
holding coils.
c¢. Check overload relays.
Hand operated starters.
a. Check contacts.
b. Clean and smooth
contact.
¢. Check springs on
contact.
d. Check holding coils.
e. Check for voltage.

f. Check overload relays.

GENERATOR ROTORS.

1. Ring construction.
2. Wire sizes for coils.
3. Circuits in A.C.

generators.

STARTERS.

1. Contacts and points.
2. Electromagnets.
3. Relay construction and

operation.

4., Voltage allowables on

switches.

5. Code requirements.



Cperations.

11

Information.

2.
3.

S,

6.
7.

9.

10.
11.

L. TRANSFORMERS.

Check insulators.

Replace broken insulators.
Check lead wires.

Replace bad lead wires.
Check winding for open
eircuits.

Cheek for burned out coils.
Rewind.

Check oil level.

Check case for holes or
cracks.

Check laminations.

Tighten laminations.

1.
2.
e
4,
5.
6.

7.

Voltage by induction.

Cores for transformers.
Ratios in transformers.
Wire sizes in transformers.
Winding transformer coils.
Insulating transformer
coils.

Code requirements.



UNIT II.

12

BUILDING WIRING.

Operations. Information.
A. STOCK BOY.
1. Care of tools. l. Tools. Their names and
2. Keeping shelves stocked. uses.
3., Filling orders for jobs. a. Trade.
4. Repair small appliances. b. Commercial.
a. Irons, toaster, heater. 2. Proper names, trade marks,
b. Cords. catalog listings and uses
c¢. Motors. of electrical materials.
5. Making deliveries to a. Trade.
jobs. b, Commercial.
6. Making proper charges to 3. Care and repair of irons,
jobs. toasters, heaters, cords,
small motors.
4. Traffic laws and safety
rules.
5. Study of prices.
B. ROUGHING IN CONDUIT.
1. Bending. 1. Radii and arcs used in
2. Cutting and threading. bending conduit.
3. Reaming. 2. Threads used in conduit
4, Placing conduit in con- work, pipe threads, 6-32

S.

crete slab.
Installing open conduit

work.

and 8-32, threads Tap and

die sets.



Operations.

13

Information.

6.

10.

2.
3.

Installing concealed con- 3.
duit in frame house. 4.
Pulling wire in conduit. Se
Fastening conduit to

outlets. 6.
Installing conduit for
services. 7.

Grounding neutrals. 8.

9.
10.

Concrete construction.
Frame construction.

Blue print reading for
proper 1natailations.
Electric code rules,

for conduit installation.
Circuits in conduit.
City ordinances for
conduit.

Service installation.
Local electric and build-

ing ordinances.

C. ROUGHING IN STEEL TUBE.

Cutting. 1.
Bending.

Connecting. 2.
Supporting at outlet b 1%
boxes. 4.

Running in open work.

Methods used in cutting
and bending steel tube.
Fittings for steel tube.
Code rules for steel tube.
City ordinances for steel
tube.

Number of conductors for

each size conduit.

Construction of Rome X.

Installing concealed S
tube work.
D. ROME X.
(NONMETALLIC SHEATHED CABLE)
Removing insulation. 1.
Strapping up. 2.

Running through frame work. 3.

Circuits with Rome X.

Spacing supports.
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Operations. Information.

4. Fishing through walls of 4, Allowable carrying
0ld buildings. capacity.

5. Supporting at outlet 5. Code rules for Rome X.
boxes. 6. City laws for Rome X.

6. Installing outlet boxes.
E. BX.
(FLEXIBLE STEEL ARMORER CABLE)

1. Cutting. 1. Construction of BX.
2. Fishing. 2. Circuits with Bx:
3. Coupling. 3. Spacing supports.
4. Supporting. 4, Allowable carrying
5. Use of fiber bushings capacity.
-where metal is removed 5. Code rules for BX.
in fittings. 6. City laws for BX.

F. METAL MOLD.

1. Cutting. 1. Construction of metal

2. Supporting. mold.

3. Coupling. 2. Circuits in metal mold.

4. Connecting to outlet 3. Metal mold coupling,
boxes. plate, elbow, tees, etc.

4, Code rules for metal
mold.
5. City laws for metal mold.
G. GREENFIELD.
(FLEXIBLE STEEL CONDUIT)
1. Cutting. 1. Construction of greenfield.
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Operations. Information.
2. Supporting. 2. Circuits in greenfield.
3. Coupling. 3. Code rules for green-
4, Connecting to outlet field.

boxes. 4, City laws for greenfield.
5. Fishing.
6. Connecting to motor.

1.

2.
3.

S.

H. KNOB AND TUBE WIRING.

Open work. 1. Open work.
a. Supporting wires. a. Wire sizes.
b.Splicing conductors. b. Splicing and solder-
c. Protecting conductors. ing.
d. Fastening to outlet ¢, Circuits.
boxes. d. Code laws.
e. Fastening insulators. e. City laws.
f. Use of loom. 2. Concealed work.
a, Building construction.
b. Circuits.
c. Code rules.
d. City laws.
I. TRIMMING OUT.
(FINISHING WORK)
Putting in switches. 1. Switches.
Putting in service outlets. 2. Outlets.
Hanging fixtures. 3. Fixtures.
Connecting panels. 4. fuse panels.
Installing and connecting 5. Meters.
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Operations. Information.

meter loops. 6. Motor ratings.
6. Connecting motors. 7. Furnace controls.
7. Connecting furnaces. 8. Transformers.
8. Installing transformers. 9. Code rules for fixtures.

10. City laws for fixtures.
J. ALARMS, SIGNALS
AND ANNUNCIATOR SYSTEMS.

1. Installing bell and buzzers.l. Construction and oper-

2.

S

4.

S

10.

Installing push buttons.

Installing simple door 48
bell systems. Se
Installing bells in 4.
parallel. 5.
Installing buttons in 6.
parallel. 7.
Installing front and rear 8.

doors or apartment systems. 9.
Installing electric door
openers.

Install bell transformer

for power. 10.
Installing annunciator
systems.

Installing fire alarm
systems.

a. Open system.

.ation of bell and buzzers.

Simple bell cecircuits.
Parallel bell eircuits.
Parallel button circuits.
Selective circuits.
Magnetic door openers.
Bell transformers.
Annunciators.

Fire alarm circuits.

a. Open circuits.

b. Closed ecircuits.

¢. Relays.

Burglar alarm circuits.
a. For home.

b. For banks.



Operations.

Information.

17

b. Clozed systen.

1l. Installing burglar a-
larm systems.
a. In homes.

b. In banks.



18

UNIT III.
BATTERY SERVICING AND REPAIR.

Operations.

Information.

A. STOCK BOY.

Care of shop.

a. Cleaning shop.

b. Cleaning batteries.

Care of equipment.

a. Bulb type chargers.

b. Motor-generator sets.

¢c. Constant potential
equipment.

d. Charging equipment.

e. Testing equipment

Inspection of shipments.

Keeping solution at proper

level.

Stocking batteries for

storage.

Rotation of stock.

Boosting charge.

Storing old batteries.

1. Care of shop.
a. Floor construction.
b. Fire hazards.
¢. Drain fittings.
d. Arrangement of stock.
2. Charging equipment.
a. Bulb type charger.
b. Motor-generator sets.
¢. Voltage regulators.
d. Ammeters.
e. Volt meters.
3. Shipping regulations.
4. Battery electrolytes.
5. Proper care of batteries

in storage.

B. INSTALLING A NEW BATTERY.

Removing old battery.
Check cables.

Clean and grease cables.

1. Standard battery for each

car.

2. Construction and good
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Operations. Information.

Check and set car points of battery
generators. handled.

Cheeck the starter. 3. Care of car generator.
Check for shorts in 4. Checking starters.
electrical system. 5. Checking ignition systems.

Check voltage regulator.
Instruct owner in care of
battery.

a. Periodic checking.

b. Correct charging rates.

C. SERVICING BATTERIES

IN USE.
Fill with battery water. 1. Battery water.
a. Summer practice. 2, Gravity in batteries.
b. Winter practice. 3. Voltage in batteries.

Replace with rental battery. 4. Rates for charging bat-

Check gravity. teries.

Check voltage. 5. Charging batteries.

Place battery on charge. a. Charging rates.

Check voltage and add b. Ampere-hour decrease.
acid. 6. Acid used in batteries.
Tighten cradle. a. Mixing acid and water.

Check sealing compound for
leaks.

D. REPAIRING FAULTY BATTERIES.
Opening batteries. 1. Battery construction.



Operations.
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Information.

av]
.

i > o
. .

o

Checking plates.
Heinsulating cells.
Repnlacing plates.
Cycling batteries.

Check gravity.

Check volts.

Battery plate con-
struction.
Insulators.
Chemical action in

batterizss.
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T IV.

RADIO REPAIRING.

Operations.

Information.

150

Cleaning shop.
Checking stock.
Arranging displays.
Dismantling used radios.
B, REPLA
Replacing parts after
sets have been analyzed
and parts tested.
Tapestry on grill.
wagnets.

3peaker cones.

Tubes.,
Fixed condenssrs.

Resistors.
Switchegs.
Transformers.
R.F. & 4.F. colls.
Choke coils.
Variable condensers.
Volume controls.

Tone controls.

OF ZHOP.
1. House keeping mecthods.

Checking stock lists in

catalogues.

Attractive display

characteristics.

CING FARTS.

3tudy the counstruction,

operation and catalogue

listing of

Hagnets.

Speaker ccones.

. Tubes.

Fixed condensers.

. Resistors.

Zwiteches.

. Transformers.

Ind. coils.

.Choke coils.

Variable condensers.

11. Bleetrolytic condensers.
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Operations. Information.

C. TESTING AND REPAIRING.
1. Tubes. 1. Tube tester and tube action.
2. Take ohm meter rcadings. 2. Chm meter.

3. Take voltage resdings. 3. Volt meter.

4. Fixed condensers. 4. Capacity.
5. Veriable condensers. 5. SBpacing.
6. Resistors. 6. Reactance.
7. Induction coils. 7. Inductance.
8. Transformers. 8. Transformer ratios.
9. Volume control. 9. Ristance Ohm's Law.
a. Field. 10. Electro magnets.
b. Voice. 11. Conductivity.
10. 3Bpeaker colls. ‘ 12, Theory of microphones.
11. Switches. 13. Theory of Photo Electric
12. HMicrophone. cells.

13. Photo electric cells. 14, Circuit breakers.
14. Vibrators. 15. Han made astatic.
15. Ignition interference.

D. ANALYZING AND TUNING CIRCUITS.

1 . Taking milliampere l. The ampere meter.
readings. Z. Purrpose and care of the
2. Reading the oscil- oscilloscope.
loscope. 3. Detector circuits.
3. Detector circuits. 4, H.7. circults.
4, R,F. circuits. 5. 4A.F. circuit.

5., A%, circuits. 8. Plate circults.



Operations. Information.
6. Plate circuits. 7. Filament c¢ircuits.
7. Filament ecircuit. 8. Grid circuits.
8. Grid circuits. 9. Speaker cirecuits.
9. Intermediate freguency 10. kicrophone circuits.
circuits. 1l. Power circuits.
10. Automatic volume control

11.
12.

13.

l.
2.
5.

4,

circuits.

Speaker circuits.
Microphone circuits.
Power ecircuilt.

- E. INSTALLATICHS.

‘Installing azerials. lf Aniennas.
Installing grounds. 2. Ground connections.
Installing auto-sets. 3. Auto-sets.
Installing P. A. systems. 4. P. A. Bystens.



CHAPTER III.
LEZSON ASSIGNMENTS.

This chapter was prepared as a suggestion for making
lesson assignment sheetsito be used as guides by the student
in his study of related information topiecs at school. These
are simply guide sheets with no attempt made to prepare them
for use in testing the information gained by the student.
Zach of the sheets has listed in the upper lsft hand corner
the unit number, the section letter and the lesson number
found in the column headed information in the learning out-
line. The =2ssignment sheets are filed in the order they are
found in the learning outline so that the lesson assignment
sheet for any lesson listed in the learning outline can be
found easily and guickly. The complete title of the assign-
ment sheet corresponding to the units, sections and lesson
number is given on each sheet as s further identification.

The necessary directions and explanstions of the pro-
cedure to be followed in the study of the lesson is included
to save the instructor time and to make sure the student has
the propsr guldance for proceeding with the study.

The first type (Type A) of losson assignment sheet is
the question type. In this type the coordinator prepares a
list of guestions that will encoursge the student to read
the available references and gain the important information
in the lesson. It takes a fuller knowledge of the subject
on the part of the coordinator to make the question type of

assignment sheets. In many cases the employer will help with



the preparation of the guestions. It is best to have the
employer chieck the questions used in the assignment sheets
for validity.

The second type (Type B) of assignment sheets is the
outline type. In this type of lesgsson assignment the coordi-
nator prepares an outline of the material to be studied. The
outline is made up of the main topics with the subtopies and
facts left to be filled in by the student as he finds them
in his study of the lesson.

The third type (Type C) of assignment sheet gives the
references and the procedure to be followed and allows the
student to list ils own questions and make an outline of the
materizl he gtudiez in the search for the answers to his
quenstions. Thls is the poorest of the three types of assign-
ment sheets and can be justified in only a very few cases.
Some times we have a boy who is greastly enthused with his
work and 1is anxious to study all that he can find to answer
his own cuestions. In such cases our other types of assign-
ment sheets would be more of a hindrance than a help. %When

a coordinator is just starting a program, or has placed
students in several new occupations Tor which learning out-
lines snd assignments must be made, the coordinator is un-
able to make compliste assignment sheets 80 he fregquently
usss the type C assignment sheets. These sheets are only

the beginning of type A and B sheets, and can later be chang-
ed into type & or B by the changing of a few words in the

directions and the addition of guestions or outlines.



Bach lesson should give the boy a chance to list the
questions that seem important to him and any comments he
wisheg to make about the lesson.

The local set up, the type of student and the coordi-
nators preference are the principal guides in choosing the
typre of assignment sheets to be used. No one type would
be best in all cases and the best one to use is the one

best to £ill the need in that job at that time.



UNIT I. SECTIOW G. LESSON 4. (Type A)

Unit I. Motor Maintenance and Repair.
Seection G. Wound Rotors With Commutators.

ILesson 4. Circuits In Wound Rotors With Commutastors.

References:
1. Braymer, Armature Winding and Motor Repair.
Pages 1 to 55.

-

B. W. Jones, Essentials of Applied Electricity.

o
.

Pages 119 to 144.

3. C. E. Crofcot, Construction Data On 250 Watt Com-
pound Wound D.C. Generators.

4. Fairbanks, Morse & Co., Electriec Machlnery Catechism.
Pages 1 to 17.

5. Bodine Zlectric Co., Fractional Horsepower Motors.

6. Century, Fractional Horse Pewer Motors.

3tudent Assignment:

As you rewind armatures you find that they are wound to
provide for certain circuits. This sheet is to guide you in
a study of the different circuits fourd in armatures and the
proper methods of winding these circuits. You are to read
several of the above references and write the answers to the
following questions as you find them in your reading. At the
end of your answers, add any question you may have about the
lesson. It 1s not necessary for you to finish this lesson
now, but you may receive a new assignment when your work at

the shop changes. You will be expected to finish this at a
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later date so if you have almost completed it, it will be

best to finish this assigoment now.

wuestions:
1. What work does the commutator do?
2. What is a lap winding®

3, What is a wave winding?

4, Name six different types of coils used in armature
winding.

5. What are the advantages of (a) involute coils, (b)
concentric coils?

6. kake disgrams for and explain (a) coil piteh, (b)
front pitch, and (c¢) back pitch.

7. £xplain the meaning of full nitech and fractional
pitch.

8, What is the meaning of the term reentrant?

9. vhat are symmetrical windings?

10. Give the best D.C. winsings for a repair job in a

shop.

Your Luestions zand Comments:



UNIT II. SZOTION I. LESS0W 8. (Type &)
Jnit II. Building %iring.
Seetion I. Trimming Out.

Lesson 8. Transformers.

References:
1. Noyer and Wostrel, Industrial Electricity and
Hiring. Fages 219 and 237.
£. L. %, Jones, dssentials of Applied Electricity.
Pages 145 to 152 and 172 to 194.

5. Abbott, National Electric Code Hdand Book.

Yages 188 to 197.

3tudent Assignment:

It is not enough to know only methods of connecting
electrical appliances to the building eircuits because dif-
ferent conditions are met in practiecally every new job. ITf
the electrician does not understand the construction and op-
eration of the appliance he is installing there are many
small errors that are easily overlooked and difficult to de-
tect. The skilled electrician will understand the operation
of a3ll parts of the cireuits in 2 building. You should be
striving for that higher ability as you study the con-
struction and operation bf the transformer in this lesson.
Tead carefully the above references and answer the follow-
ing questions. A carefully made diagram ig of great value
to a work man but a poorly made diagram is only misleadinsg.

Wihen you have finished this lesson, hand the assignment sheet
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with your answers, to the instructor. It is best to finish
ezch lesson while you are working on it but if your work in
the shop has changed you may gebt a new lesson assignment be-
fore this ons is finished. ¥You will be expected to finish

2 lesson before any credit is given on that lesson.

Guestions:
1. How does a vransformer transfer electrical power
from one circuit to another?
2. How does a transformer change the voltage of one cir-

cuit to a different voltage in the other circultif

3. What is ithe power factor of a transformer?
4., Zxplain why transformer cores are nade as they are.
5., Draw a diagram of proper series coanection in a trans-
former.
6. Draw a diagram ci 1 proper parallel connection in a
transformer.
7. Describe briefly and illustrate by simple sketches
what you understand by
a. Delta connection.
b. Y connection.
c. Open~delta conneétions.
8. Describe the difference in construction and operation
batween a transformer and an autotransformer.
9. #hat 1s the object of filling a transformer case with
0il?
10. Give briefly the general code reguirements regarding

the installation and grounding of transformers.



11. Under what condition is the installation of a trans-
former =zllowsd inslide of a buiiding?

12, Jhy are the primary windings of a step~down trens-
former made of much smaller wire than the secondary

windings?
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URIT III. SECTION D, LE330H 2. {Typz A)

Unit III. Bauvtery Servicing and Repair.
Section D. Repairing Faulty Batteries.

Lesson 2. Battery Plate Construction.

1. 0. A, VWitte, The .iutomoblile Sterage Battery.
Pages 9 to 14 and 89 to 71.

2. The Electric 3Storage Battery Co. Illanual For Exide
HBatteries.

3. The Electric Storage Battery Co. Fundamentals of a

3torage Battery.

Student Assignment:

The plates are the heart of a storage battery and %o
understand the operation of a batitery you must know the con-
struction of the plates and what changes take place in a
plate as the battery is charged and digscharged. In making
your study of battery plates read several of the references
from the’above 1ist. If you have other questions or comments
that you wish to make add them to your answer sheét. When
you have finished your study of the construction of a bat-
tery return this assignment sneet with your answers to the
instructor. He will zive you other references for this leé-
son or a new lesson assignment. It 1is not necessary for you
to finish this lesson before stérting a new lesson. If your
work in the shop nas changed you may return thls assignment

with the answers you have and receive another assignment



then you will be expected to finist

later date.

1. %hat is the basic msterisl from which plates are ?
mzde?

2, What is the grid in a plate? Of what is it made?

. Name the different msterisls that are used in the
naste and give the purpose of each.

4, How are plates fastened to straps?

5. How zare battery plates formed?

6. wWhat happens to plates that are charged too rapldly?

7. “hat happens to plates when the electrolyte is
allowed to zet below them?

8. What changes take place in a plate when the battery
is left in a discharged state for some length of
time? |

9. What cauges a plate to buckle?

10. Give the causes of shedding in a battery.
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UNIT IV, SECTION H. LESSON 1. (Type 4)

Unit IV. Radioc Repairing.
Section ¥. Installations.

Iesson 1. Antennas.

neferences:

1. 4. A. Galradi, Radio Physics Course.

H

Pages 877 to 888,

iy

2. #doyer and Vostrel, Radio Construction and Repairing.
3. The Radio Amateur's Hand Book.

rages 293 to 331.

Student Asslgnment:

The new radios operate on most any type of antenna but
to get the high type of reception for which the set was
built it is necessary that the antenna not only be install-
ed properly obut =zlso that it must be the correct type of an-
tenna. In the study of this legson the student should learn
both the proper method of installing antennas and the correct
antennas Tor each bype of radio.

When you have completed your answers to this lesson hand
them with this assignment sheet to the instructor. It is

best to Tinish esach lesson before you get another assign-

At

ment but if your work =% the shop changes you may receive a
new assignment.
Guestions

l: %What is the purpose of the antenna in a radis trans-
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10.

11.

N
ot

mitting station. In 2 receiver installation?

@

Axplain and show by a sketch how an elevated antenna
and the earth form a condenser. Trace the currents.
¥ark the following parts on your éketch:

a. derial.

b. Lead-~-in.

¢. Ground wire.

4. Zarth.

£xplain how siznal voltage and current are set up in
ordinary antennas.

Draw a sketch of 4 types of antennas and explain the
construction of each.

Desceribe the construction and explain the operation

of a lightning arrester.

Why are Insulators used on antennas? Explain why

ribbing the surface increases the resistance to sur-

#Zxplain why a low-resistance ground connection is
imoortant for good reception.

“hat is a counterpoise ground? why 1is it used in
automobile radio installations?

“hat is a loop antenna? Explain its principle of

[

operation.

lay rubber covered wire be used as an aeriasl wire?

Describe the construction of a light socket antenna

plug. How dogs 1t operate?



12, *hy is a separate ground required for the lighining

arrester?



Section B. IBoughing In Conduit.
iesson 6. vlectric Code Pules For Conduit Instsilation.
References:
i. 4bbott, HNationsl Electrical Code Handbook.
Pages 76 to 82 and others.
2+ Nelson-Dunlap, t Klectric wiring.
Fages 35 to 88
5. National Board of fire Underwriters, Rational Elect-

rical Code. Pages 103 to 106.

Sasiunmant e
SRS \}’31 .LL

buildings

=Y
e
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In your wor

o

ore wired according to the Hational !

N

This sheet is to help you in your study of
for roughing in condult. As you read fill

and exact information in the following cutline.

gquestiong and the end of

you have finished or your work in the shopr changes

get anothier

pes

your outline to the ianstructor. If you have

you are expected to finish at a later date.

Outline:
1. Applicablie Iules.

a. Hules 401 to 408.

your outline

yvou have found that
getrical Code.

the code rules
in the subtopics

List your

« hen

you may

assignment. liand this assiznment sheet with

not finished



b. Ruleg 701 to 707.
2. “here approved for use.
3. ¥inimum size.
4. Size of conduit for given size and number of con-
ductors.
a. Minimum size of condult to contaln a given number
of 600 Veolt rubber covered conductors.
b. ¥inimum size of conduit to contain more than
nine 800 Volt rubber covered chductors.
c. Size conduits for conbination of conductors.
d. Vinimum size conduit for three conductor con-

vertible systems.

)]

Reanming.

. Bushings.

Threadless coupling.

Running threads.

v O < o>

. Bends.
a. How made.
b. Number in one run.

10. Exposed to corrosive fumes.



oL Tomesanty T m
IO O, LESSCH I, (.ﬂ”’?@, C)

1. Ghiradi & ¥Freed, Radio Servieing Course.
Pages 158 to 174.

2. loyer & #orstrel, Radio Construction and Repairing.
Tages 38 to 105.

- '“"i)\"" <3

Z. The Radioc fmateur's Handbook. (19391},

Student Assigrnment:
As you have acdvanced in the study of radio you have
found that the tube ig the heart of the radic. To be a

skilled radio revairnan you should have s thorough knowledge

fte

g to guide you in

of tubes and their actions. This sheet
your study of tubes, In your work of checking tubes you
have nsedad to know more about the construction and operation
of tubes. Perhaps you have many questions in mind now and
more will occur to you as you advance in your study. As

you raad the above references in search of the anawers to

your questions make an outline of the information you find.

At the end of the outline state any questions and make any
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comment you have.

When you have finished your outline or have changed
your type of work at the shop hand your asgignment sheet
with your outline to your instructor. If you desirs to make
a further study of tubes the instructor will give you soms
more references. If you have not finished the lesson you

willl be expected to finish it at a later date.

The industrious worker will reach the higher goal.
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ZIBLIOGRAFPHY.

In preparing this chapter the writer hss tried to
help the coordinator cor teacher who hag the responsibility
of securing the information and reference material. Bach

-

reference that is listed here has been inspected by the

writer and evaluated objectively to the begt of his sgbility.
There are five unlts according to the subject treat-

ed in tre refersnce. The generzl unit includes those

books that treat the general field of electrical work,

while each of the other four units, motor, wiring, bat-

tery, and radio, list references that desal with their spe-

cizl Tields. The references are arranged in alphabetical

order according to the author's last name or publisher's

name when no author is given, the date of each publication

s given to indiecatc its age. Although thue writer does

e

g

not recommend the older references, he listed them to help
interested perscas cheék references found in other lists.
The number of cnapters and pages are given to help
one judge the size of the publication snd the price is
gilven asg an'aid to those with a limited amount to spend,
In attempting to evaluate the text of the refercnces
the writer has used the numerals 1, 2 and 3. ™1" repre-
sents the lower value, "2" the medium and Y3" the highest
value. "Comprehensive 3" was used to derpote a reference
that covered the entire fileld. "Comprehensive 2 Abbrevi-

ated 1" rated a reference that was brozad 1n scope but 4id



not include =211 phases of the field. "Comprehensive 1 4b-
breviated 2" was used for a refersnce thst was limited in
subject matter it included. "Abbreviated 3" denotecs a re-
ference that is shortened to trezt only a few of the topies
in the designated field of =zlectrical work.

In evaluating the content of the reference ags tc degree

el

of advancemcnt the writer used "Egsentizlis of JApplied Zlect-
ricity” by Z. ¥. Jones as a standard reference. If a refer-
ence contained no material more advanced than thst in "IZs-

gsentials of fApplied dlectricity™ it wus rated ag “Llementary

3", If a small part of the reference was more advanced than

u‘;w

ot

that in the standard reference it was rated "Hlementary 2 Ad-
vanced 1". A refercnce with only a small part of beginners
work was rated "Ilementary 1 Advanced 2. t{hen a reference
was 80 written that 1t assumed that the student had mastered

the elementary principles of glectrical work it was rated
"Advanced 3".

A rating of "Generasl 3" means that the subject was treat-
ed in a general way with very few references to specific
cases and very little exact informestion such as tables and
directions, "General 2 Specific 1" rated a refersnce that
was mostly genceral in ne=ture but had = few specific illus-
trations.

"General 1 Specific 2" was applied to a reference with
some general information but was mostly glven to specific
cases with exact informztion. A reference rated "Specifie

3" was a reference that treated of specific c¢ases with ex-
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act information, mostly tables and directions for procedures
in certein jobs.

The guestions were rated for their thought producing
recuirements =nd because they asked for the reproduction of
information given in the text. 4 rating of “"Thought 2°
meant that practicslly all questions required some thinking
to answer them. "Thought 2 Informative 1" denoted qguestions
which were principally thought cuestions but had some gucs-
tions calling for reproduction of information. yuestions ra-
ted "Thought 1 Informative 2" were principally informative
gquestions. Those rsted "Informative 3" were guestions that
called for the reproduction of facts.

In checking the "Make Up"” of the references the writer
rated it a "Legibility 3" when the type was large 2nd clean
and there were no, or very few, cuctations in small type.

A rating of "Legibility 2% was given a reference that was
in smaller type or contained many quotations in small type.
A reference that was mimeogravhed, written with poor or
small type, or for other conditions was difficult to read,
was rated "Legibility 1%,

To help a prospective buyer Jjudge how well a reference
was i1llustrated the writer gave the number of 1llustrations
and rated their quality. “hen a large percentage of the il-
lustrations were clean plctures of the articles or operations
and the diasgrams were attractive and easily read, the refer-
ence was rated, "Illustrations 3". A reference containing
few clear plctures, with diagrams and charts making up the

major part of the illustrations, was rated "Illustrations 27.

b
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A rating of “Illustrations 1" was used for illustrations that
ware pooriy drawn diagrams and charts not attractive

v reference made up of smooth strong white paper was
rated "Quality of listerial 3". Foorer matsrial was rated a
T2 while dark, rough, or easily torn paper was rated "Qual=-
ity of daterial 1V,

Phe material of the binding was giver, such as c¢loth,
naper, leatherite, etc. Then the duriability of the bind-
ings was rated "3" for the strongest to "1" for those pam-

phlets fastened with staples.
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ANNOTATED BIBLIOGRAPHY Unit...General
Author. Aluminum. Company. of. America v .. Date.......... 1838 e
Title..... Finishes For Aluminum...
No. Chapters. ..o T Pages 65 . Price... Eree.
Publisher ............ Aluminum. Company.of America.
Addresses ... Pittsburg, Penn.
TExT:
Comprehensive.............. Abbreviated. .S Elementary.. 1. .. Advanced.. 2 ..
General....... Specific....2.... Questions: Thought.....Q.. Informative.. Q..
Maxke-Up:
Legibility.. ... 3 .. lllustrations 3B..=..3
Quality of Material S . Binding.. Spiral = 2.
Remarks:
ANNOTATED BIBLIOGRAPHY Unit....General. ...
Author._Automotive Electrie Association.. Date 1935
Title.. Aa E.. A. Tune.-.Up Systen.
No. Chapters 26, Pages 59 Price.... 532600 e
Publisher ... Automotive Eleetric.Association
Addresses ... 800 Michigan Bldg. Detroit,. Michigan.
TexT:
Comprehensive..... 1. Abbreviated.... 2. . Elementary..... . Advanced.. ...
General ... Specific... ... Questions: Thought Q.. Informative Q...
Maxe-Up: _
Legibility 3 Hlustrations 35.=.3%
Quality of Material 3 Binding...Paper..=.1

Remarks:



4'7

ANNOTATED BIBLIOGRAPHY Unit...General ...
Author B. B. Burlinaz ... Date...... 1921
Title Blementary Zlectriec Wiring..
No. Chapters......36..iobs. .. Pages 36 Price.. &8 a5 .
Publisher The Bruge Publishing Co.
Addresses ... Milwaunkee, Wisconsin.
TEexT:
Comprehensive............... Abbreviated. ... 3. Elementary... 3. Advanced. . . . .
General ... Specific....3.... Questions: Thought. . 0.... Informative g......
Maxe-Up: ’
Legibility... ... 2 .. Illustrations 2
Quality of Material Do Binding ... Loogseleaf

Remarks: Very Elementary wiring circuits.

ANNOTATED BIBLIQGRAPHY Unit.....Gepepgl
Author.. .. Elmer. E..Burns Date......1930
Title......Bleetricity - A Study.of.First.Principles.
No. Chapters.......... 12, Pages....233 Price.. 81,95 .
Publisher ....D..VYan Nostrand. Company.Inec
Addresses .....250. Fourth_Ave.. New. York,. N..Y.
TexT:
Comprehensive ..2.... Abbreviated....1.... Elementary. 2. .. Advanced..1...
General .. % Specific........... Questions: Thought_.... Informative..g.....
Maxkeg-Up:
Legibility....... 2 Ilustrations 190.m3
Quality of Material 3z Binding....0loth e B
Remarks:
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ANNOTATED BIBLIOGRAPHY Unit....Genexral
Author....Copper & Brass Research Ass. “Date. .. 1939 .
Title The Romance of Copper

No. Chapters S N Pages.......15 Price... FT88 .

Publisher .. Copner & Brags Resgearch Association

Addresses 420 lexington. Avenue., Hew. York, H..¥.
TexT:
Comprehensive ... Abbreviated. .. 3. Elementary... 3. Advanced. .. ...
General.... 3. Specific....... Questions: Thought .0 .. Informative. .g...
Maxe-Up:
Legibility .. .. .. S Illustrations ... .31.=.3
Quality of Material R Binding....RPaper m. Lo

Remarks: Also, "Copper In The Home" and "Bulletin of the
Copper and Brass Research Agsociation™. All very sttractive

material.

ANNOTATED BIBLIOGRAPHY Unit..Gepsral.
Author.... . Bsty = Millikan.~.MeDougal . Date.......1923
Title............Elements.of. Electricity
No. Chapters......... 10 Pages 244 Price.....£2 400
Publisher ... American.Teochnical Society
Addresses .. Chicago,--Illinois.
TexT:
Comprehensive.....2... Abbreviated. ... 1. Elementary..g.... Advanced. 3.
General .2 Specific....oooo. Questions: Thought..g...... Informative..g......
Maxe-Up:
Legibility .3 Ilustrations 2 NI
Quality of Material 3 Binding.....gaeth e By

Remarks:
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ANNOTATED BIBLIOGRAPHY Unit...General .
Author....General Eleollit . e DR e BB s i
Title........America's lLargest Ulectrical. liorkshop
No. Chapters. 1 Pages.... 18, Price..Free ..
Publisher .......... General.Electriec.Co.... S
Addresses ... Schensetady,. MNew. York...
TexT:
Comprehensive.............. Abbreviated.. %....... Elementary...3... Advanced......
General........ Specific......3.... Questions: Thought...g.... Informative.g.....
Maxke-Up:
Legibility...... iR . Hlustrations ...........44..w..3.,
Quality of Material... = Binding..Paper. = da

Remarks: Also, "Excursions in Science and Zngineering,®

"Electrong Drive the itheels" and "The Lamp of Research".

ANNOTATED BIBLIOGRAPHY Unit....General .
Author.......... General.Blectric COm e, Date........1937
1o [e— The..Resecarch.laboratory. of the G. B GO
No. Chapters h N Pages A Price... Free
Publisher ... Goneral.Rlectric. Co
Addresses ... Schenectody., Hew. TOTK a o eerrrnereneeere
TExT:
Comprehensive................ Abbreviated...5....... Elementary.......... Advanced...3.....
General....z...... Specific............. Questions: Thought..Q..... Informative...0.....
Maxe-Up: '
Legibility - Illustrations 1)
Quality of Material 3 Binding..RPaper..=.3

Remarks: Also, "Progress In Pictures”.



ANNOTATED BIBLIOGRAPHY Unit......Genersal
Author.___Publicity Depariment.. Date.. . ¥onthly
Title ... Library Service. ...
No. Chapters ‘ 1 Pages 47 Price.... Fres.....
Publisher Generzl. Electric.Co.
Addresses ........ Schenectody.,. New.York.
TEXT:
Comprehensive............... Abbreviated....5..... Elementary. .. Advanced....3.....
General.......... Specific....3...... Questions: Thought. .. g Informative .. g. ..
Maxke-Up:
Legibility 3 .. Illustrations 0
Quality of Material .. 3 Binding 1

Remarks: It gives a list of new bulleting published by

G, E., Co.
ANNOTATED BIBLIOGRAPHY _ Unit. General
Author.__Ernest. Greenwvood Date 1921
Title.. .. Modern Electric Service. in the fmerican Homeo. . ...
No. Chapters Q... Pages 42 Price..Free

Publisher .. National Electrie.light Associstion

Addresses 420 Lexington. Ave.. New. York,. M..Y
TEXT:
Comprehensive..... Abbreviated.....3.... Elementary. 3. . Advanced. ... ..
General .. % Specific....... Questions: Thought....q... Informative. g....
Maxe-Up:
Legibility 2 Iustrations o1 = &
Quality of Material 2 Binding....Paper..=..1

Remarks: Humorous.



ANNOTATED BIBLIOGRAPHY Unit....General
Author. P. H. Hyland, M. E, Date.... 1938
Title _The Design of a Steam Flectric Generating Station
No. Chapters e Pages... 154 Price free

Publisher .. College of Engineering University of ¥Wisconsin

Addresses Madison, Wisconsin.
TEXT:
Comprehensive... 3. Abbreviated ... .. Elementary ... . Advanced.. 3 .
General ... Specific.....3..... Questions: Thought Q... Informative .0 ...
Maxke-Up:
Legibility 2 - Hlustrations ... 90 = 2
Quality of Material .. e Binding... Spiral = 2
Remarks:
ANNOTATED BIBLIOGRAPHY Unit....General
Author.D.C. & J.P. Jackson & Black Date 1933
Title..... Blectricity and Magnetism
No. Chapters......23.. Pages 285 Price.$._1.20
Publisher The acmillan Company
Addresses ...........New York, N.Y.
TExT:
Comprehensive.. S Abbreviated............. Elementary....1.. Advanced.2.....
General .3 Specific......... Questions: Thought....2..... Informative.d ...
Maxe-Up:
Legibility S Illustrations ... 497 7.2
Quality of Material 5] Binding........ Cloth - 3

Remarks:
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ANNOTATED BIBLIOGRAPHY Unit....General
Author... danette Mfg, Co. o Date......1938
Title Janette Rotary Converters
No. Chapters.........: R Pages.......12 Price... Free
Publisher dJanette Manufacturing Co.
Addresses 928 West lionroe Street. Chicago, Illinois. ...
TEXT:
Comprehensive ... Abbreviated ... 3. Elementary. 1. . Advanced. 2. ..
General........... Specific.....%..... Questions: Thought. .0 Informative. Q...
Maxke-Up:
Legibility. 2. Ilustrations .17 =.3
Quality of Material. 2 Binding.. Papsr. =_1.
Remarks:
ANNOTATED BIBLIOGRAPHY Unit.....Genaral ...
Author. _E. Y. Tones Date....... 1233
Titleoooo ] Sssentials of Applied Zleetricity
No. Chapters 12 Pages.....257 Price..£1.38
Publisher ... The. Bruce Publishing Co
Addresses ...} Chicago,.Illinois
TexT: ,
Comprehensive.....2.... Abbreviated....... 1... Elementary.. 5. Advanced. g.....
General .3, Specific......... Questions: Thought_.1.... Informative 2.
Maxke-Up:
Legibility o . Ilustrations 130w
Quality of Material 3 Binding..gloth -3

Remarks: A good Hinth Grade Industrial Arts text.



ANNOTATED BIBLIOGRAPHY Unit. Genexal
Author.... 2. 7. Jones e e Date...... 1837
Title Feneral Electricity.
No. Chapters._.. 82 Units. . Pages.......8% Price........ 5. 50
Publisher .. ine YeCormick - Mathews Co.
Addresses . Hichita, Hansas.
TEXT:
Comprehensive.............. Abbreviated 3. Elementary 3. Advanced. ... .
General....3.____ Specific.......... Questicns: Thought. . 2. . Informative 1.
Maxe-Up:
Legibility. ... .. e Hlustrations ....92. =53
Quality of Material... s Binding £2P°T = S
Remarks: .04 for a short course in Fanior High School
ANNOTATED BIBLIOGRAPHY Unit Genaral
Author..... Ilee il. . Xlinefelter . ... Date....
Title...... Electrizal leceupation.
No. Chapters...... Pages Price.$2.00
Publisher .. .Z.. Z..Dutton.and Company, Inc.
Addresses ......iew. York, He. L.
TexT:
Comprehensive....2........ Abbreviated. .. 1.... Elementary. . 3. Advanced.....
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CHrPTER V.
CONCLUSION .

The diversified occupations program sets up a relation-
ship betwsen employer, traince and coordinator, better ex-
pressed by the terms, job, boy and teacher, that 1s basic
in the education of the boy. He is helping ﬁroduce; zive
gervice and express himself in a worth while ocecupstion. He
has a need for Turther knowledse now. He ig not attempting
to learn something that he may need in the distant future.
The boy has the guidance of both the practical business man
and the mere visionary teacher.

In preparing this work the writer has found that most
business men readily agrce that the program is worth while
and they are willing to help. This work is npew to them and
it takes many visits and several periods of waiting before
you can csecure the cooperaticn of the employer in preparing
the schedule of processes. After some of the most disappoint-
ing beginnings the writer was able to secure some of the
best material in this thesis. Greater progress can be made
when the employer can be met by the coordinator at a place or
time business responsibilities do not interrupt. When this
cannot be done, several short visits a2t the employer's less
busy time usually will give the coordinator sufficiént in-
formation for making the schedules. A very brief outline
of the business prepared by thehcoprdinato; before the con-
ference 1s a big help inbbreparing the schedule.

There is a great supply of accurate, up to date refer-

ence material furnished free by our leading manufacturing
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companies. “When writing for free material the writer has
received 2 much better response from letters with an ex- '
planation of the use to be made of the material reguested
and as accurate 3z statement as possible of the name, Torm
number =nd date of the material.

There are great opportunities ahead for the coordi-

nator and much work to be done in the preparation of wvalid,

helpful student instructlonal alds.








