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{ethazj. Apf , ‘Apprpaéh, °
" The hgtﬁbd }pku‘rsu‘eci 1:1 compiling the 'm’a’.terivl

used in this t.udy differs from moat. masters theses
1n education a8 fcund m t‘ne nbrary 1n the Unlversity
of I’anaasa Thers 15 no controlled experiment in which a
mathod of teaching has been measured "‘here are no
sbatistmal data an .,he. fbaaig of which evalua‘t.ions maﬁ be
maaa, The mat‘erié.l 'has ‘néan" gs,tharac, from m&ny‘ sou“cés
by observaticn an*" consultation with thoae in ’c.he trada.r
The e.utboz' has had many JE:&I‘S exper*ience as an electridzm
and &8 an elecurical coni;ractor v'crking in the field of
pawer and lig‘nt wiring ‘besides ten s'aars expcriance as
en electrical 1nazm,:tor in & large trade school All
of the practlces shovm 171 this stud.y are common to the
trad and havs. ‘b en 1n use for ma.ny yenrs.. The thing
that- bas be@n lacking, however, is an organi ed method,
of aealin&, with the uea.chlnb ‘content of the trade.

Ag 1n many tradea u‘vw Electriclan’s trade can
be ul&??ﬂ.fiﬁd into separate groups or blocks "'1 th
respect . t0 the material usad. The first stev; thgri. was
to devide the w¥ork into these naturel blocks. Each
block was then further examined by asking +he fqilo=ﬁ-

ing questlon: What must an Electriclan know and be able



v to do 1n order te handle the materiul used and do the
ordinsry jobs of the troao? In setting down these "Do"
Jobs 1t was found that certain ‘basle operatlons were

don# over and ove* again. It was then decided to analyae
~these "Do" Jdbs from this stan&point'of fundamental
onerations. For eaamnlq,the thraading of nine, hnre is a
Job that 15 done ﬂany timea in a days work and on
‘different kinds and sizes of pipe. It 1is not 8 different ‘
job for each_kind ana size of pipe,for th° same fundamental
,-nperations are found in each Job,and when these are once
‘; leavned will sarve whensver a plpe 18 to be threaded
nThe same tping~is true for ;hs various operations_;hat

- .are found 1n7thié'bloek Same-blcckSFOf ﬁhe trédé were\\

' .found to contain many op rations vhile Ouhers h&d only

:g_few, D ’

Thére has been no attempi to fingd a'"beétf way of
‘doing‘ah operation a8 the hature and environment of the
' Job often iictatqd tﬁefme£hod of appioach. It was thought
“beéﬁ to~glﬁe only one or two méihdda that were. found in
eommon practice and let the learner develop hls own’

"best" way fromkhis omn experience.



The 1dea of the Job Sneet and Trade Analysis
sprang from necessity. Tnewteacher had to do some-
thing to organiza nis ﬁoﬁk'in—SQme fashiona This
analysis of the electrlcians trade 18 an attempt
to rind out what an electrlcian needs to know

~ .and bs able to doyto work at the. tradg,and to

'.‘1nclude classified jdba-and other“devlcea that

would make for~steady progress on tha part of the

atudento.



The Need for a Job Analyeis in Teaching a Trade.

The passaga of the smith-Hughes Act . 1n 1917,
'after many years wor& on the part of its supporterg
was the beginning of the organized effort to expand
the. secondary curricula to the extent that it would ‘
- more adequately take care of the great majority of
students. who do. not gp to college° The classification :
of teadhers under tnis act callsfor persons who are |
expert at their tradea and. who have earned their
" 1iving doing the-kind of work they are going to-

_ teach.. The teacherS» theng for these trade and
vocational classea,aremdrawn;from the rankspof.labor.
Thej~were workmen first and téachers seéond. Perhaps
'the sreatest jdb that the new. teacher in this work

findaAis te organize hms teaching materlal° it 13
one thing to know the trade Well‘but;quita.another'
tning to‘teadh'ijo_There;wéa'at-that ti&e}no~we1l
vorked out courses of study; mo text books that
covered the<worknffomdafﬁegdhjng,viewpoint}»ﬁven,
today, thirtéen years after the passage of tialp
'bill tnere are few books that attempt to cover the
work and tnese 1n only a few of tne most popular

‘trades.



This sans techniq;é was followed on the "EKnow"
sids of the trade. Only thoss things that were necesaary
to know, in order to'do thé'jab,v~rn included.

In arranging the'eiwh5ified Jobs, so‘that the
,7wxrng would anuaunt ‘the easler ones first, i* wag
found iif%ivui? Lo keep ?he Jabs pﬁr”onal I* was
not dqgirable to have evé?y one dming the.sgm@ Job

in the

2JJ

same W 3'*3t 1t was very dssirasble to have the.
pane diffiCult : This»waé fiﬂplly‘ablvedibj showing\a
stendard Wo rk- boovh,such ag 1s usad. in.many shops teach-
ing the electrilcal trade, The .plan of work was shown
on %he drawing but. no dimensions wene‘glven.vThese
dimenéions We"@ fn he placed on the drawin@ elther

by the studant'ar by the instructer; When thesa,dlmenQ
‘siona were varied the jdb was veri :d in anpearance bui
nai in 1lte AT fi¢u¢u‘o Ihils also had the ﬂdvantavn of
gilawing the aﬁuﬁens Lo accoqmadane h Jeb to his
usterial and working space.

Tarioug ?Wﬂ'&iwnalhave been placed on the Cperation

Sheetn Lo stlmulate t“infin on the part of the student
and ora in ne sense exemination questions.
A devics,called a Checking fSheet,has been included

gt the begloning of each Block of work, This 1s to .



cause the student to think his way thru his job,
before he doea 1t,by causing him to check on the
‘sheet the varlous steps‘in the order of their doing.
lnuother wcr&s the student must check the thing
that he will do first, the thing that he will do -

- gecond, and‘so until he has thought thru the entlre
Job, . ' , ;
| The workman who has. learned to think thru
bhls work before he starts it, has a very valudble
}gsset.’Thia.checking sheet 1sudevised to encourage

this précticgo



OPERATION SHEET
GENERAL DIRECTIONS FOR AL JOBS.
PLANNING AND MAKING A BILL OF MATERTAL

1. Locate the outlota on the walls and cellings and plan
various waye of getting around corners or obstructions.
Try to figure oui the best way to bring in the feeders,in
. other words, try to get & mental picture of the completed
~Job. Be sure that you unaerﬂtand everything on the plan
‘before you start. ‘ ,

MAKING A BILL OF MATERTAL

2. From the plans estimate, bf.meaauring, the amount of
metal racevey and wire needed. Start at some convenlent
spot on the plans and Tigure all the fittings, boxes,

- 8wltches, knobs, tubes or what ever 18 needed to make a
complete job.

: List theae‘materialsvin the place provided for them
- on the job sheet and the price for each item along with
the trade number. Such ltems as solder, tape, nails,
gerews, toggle bolls, paste, and cother such asmall mater-
lals when used in very small amounts should be lumped
under one sum. ;

Lighting Tixtures of any type should be coneddered
8eparately. The wiring job and the fixture job are two
distinet Jobs and require twe permits from the city elec-
triclan.

A
DRAVING THE CIRCUIT

3. On the back of each job plan is a general nlan to be
used for drawving the wiring connsctions,

lake all outlets in the same place on this plan as
hey ere on the other side. DO NOT DRAW THE RACEWAY,
SHOW ONLY 1hE WIRES AND THEIR PROPER CONNZCTIONS.

Have this arawimg ox'd by the Instructor before con- .
necting tﬂb wires. o



Glaat Wovkg

| Thile Cleat ?@rk ia more or legs obsclete

in some plasss an eléctpici&n‘atill;finda7um@
far~ﬁha aparaticna.le&rnﬁ& in the doing 6f this
bleck of work. Gleat Work has consgidersble value
for the teginning student. The knowledge gained
‘in lesrning the switch connections will carry over
into sll of the future work. The work habits gélaed
in doing the work so that it will pass ingpection

- will alse cerry over into future jobas



Inforpation Sheet,

’Cleatfwawk

Fﬁiie Glﬂ&t Work 1a,v&ry;me1dom uded now
in the wird ing of bulldings,it was one of the
carliest forms of electrical construchion,
The Tivsh cl@&ﬁﬁkﬁer@ mads of wood and the wires
werevnailad or tacked to the surface of tho cellings
or wells , Due té the feully inguletion on the
wlr@s and. t*@ prms&ﬁcewof’mo%ﬁﬁure 1n the wood
ir@a,ﬂemﬁbimea,reﬁﬁlt@&'aﬂ that these wocden cleats
Wéf@ replaced by these made of glags or percelain.
These cleats were practlcelly the szme shape and
aize'asythOQ@ you will find in the ehop %odaya
. 8Ince these -cleats ere me as of &lﬂmm,ﬂr
porcélaiﬁ;ﬁhéy‘c en be erdckad or brmken by reougn
hanﬁling Scrovs sh@ulé be used 1n\piach of nails
and th@ serewa pmli&d éewn evenly so that the
pressure will be the same cn both ends of the sleat,
Any elect?iaal'eaﬁalog Will ﬁhO; many kinds and

slzen of cleats.



10.

cHEqﬁxme_SHEEr
CLEAT WORK

1. Place in the column at the right the numbers showing
when these operations will be performed; that 1s, whlich

of these operations will be done fifﬁb wnich will be done
gecond, and 8¢ On.

JOBS
o e vt g...,.,,-.‘-_-w..w.\ i e,
‘J’ 4
_ 112 EB 415 ;6 7:i819110
e e e R g o 0 RS g R R o S B S
T
: ) . . g
Drawing the wirling plan. ¢ i § :
Planning and meking & bill of| i { i
material. } ! 4
Installing cisats. 5 E 3 ;
* Yf[‘, N i {'5"‘" Aﬂx\él * R
. ¢ [ ]
Making a dead end. »é 4 P
- Tapping e circult, { i i
Making a turn. % 1 ; :

Gt s - Pt ~ ;‘. v l‘?"'ri;!;fgx;r:ﬁ' U gz .ws:mn-"!k‘»" T o) é;" vy R
Installing a snap switch, R ; % I
Soldering with an iron. : P S S B i
aolder&ur with & blodtorch I R A S !

: mww'mamwt Sy -m*wé'a.; ~;:s‘§‘a§. T §, wfﬂg'mw XY -_— Yo
Taping i § % E § % i %
Malking joints [ I A Py % i
' ' - T . S T I : ‘ j

GRADES: Job le== JOb 2e== JOb 3enr Job lewe Job Semm
~Job 6--- Job Tew== Job 8--= Job Q=ce Job 10-~-

AVERAGE GRADE -----==-
TOTAL TIME FOR ALL JOBS -nwe--u- --
'DATE BBGAN - mmmmmemmmmmmooomecmee

DATE FINISHED == wnmmmmommeenee e



/i

OPERATION SHEET
CLEAT WORK IN OPEN WIRING

INSTALLING CLEATS

1. Examine the cleats to see if they are in good condl-
tion and are palirs. Pasten them to the surface with
nails or screws. Screws are much better than nails as
there ia less chance to break them. For ordinary cleats
use a #6 screw two inches long. For use over plastered
e face the screw should be at least three incheo long.

Y smmomres i

& 1) ®: ,; - Regular two or

p AR i A three wire cleat.
» e

.ég’ ] X _ £

2. For wires larger than #8 use one wire cleat.

' s
. e g f,‘- 7 ”

QUESTIONS

- Hay duplex wires be used in cleats?
2. Wnat is the maximum distance between clea&u?



2.

'OPERATION SHEET
CLEAT WORK IN OPEN WIRING
MAKING A TURN

1. It takes two cleats to make & turn. Space them close
together as shown in the picture. Make a square turn
with the outside wire in a neat manner,

¥
i

i
i
£y
A

In making a long straight run put on the first cleat and
then go to the end of the run and put up the last cleat.
Smooth out the wires by sliding a knob over them and then
pull the wires tight. Put the supporting cleats at the

proper intervals along the run.

WUESTIONS

1. In making a long run why not put up the cleates as
theycome?



OPERATION SHEET
CLEAT WORK IN OPEN WIRING
TAPPING A CIRCUIT

k3 Run the branch circult up to the place wvhere it

is to tap the main circuit.. It takes three pairs of
cleats to make a tap. Put one pair on the tapping dbranch
about one inch from the main branch. Put the other two on
the main circuit on each side of where the wires will tap.

< L v pait
P DI S |

—

2. Make scrapes on the wires about one inch long.
Arrange the tapping circult as shown in fig.2 Deing
careful that the cross tube 18 under the main circuit
wire ond next to the surface wired over.

ndenscysmt I 0 .TﬁMQ it B
e mp—— @ 77 "GM
| VRGBS y/lﬁ’ | R I s

%, Make the joints by twisting the branch circuit onto
the main circuit,

QUESTIONS.
1. Thy does it take three cleats to make a tap?

- Why should the cross tube be placed undernehth the
wire crossed?

+3,
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OPERATION SHEET
CLEAT WORK IN OPEN WIRING

MAKING A DEAD END.

g 2 Install a palir of cleats near the end of the run.
Pull the wires tight and then screw top part of cleat
down t.ight°

2. Place chort end of wire over top part cf cleat and
make five or six turns about the wire.

QUESTIONS

1. Why should care be tasken in dead ending a run in
this manner?

2. How can the run be finished at a receptscle or a
rosette? '



 OPERATION SHEET
CLEAT WORK IN OPEN WIRING
INSTALLING A SNAP SWITCH

1. Make the proper scrapes on the wires and pass them
thru the base of the ewitch,but do not meke the connec-
tione. Put the switch base underneath and fit the wires
into the slots. Put in the screws and draw them tight,
alternating from cne to the other 8o as not to crack the
switch,

. sIngulaTion goeg
: ‘1’llfrﬁiffHk4$a¢gs

2. Pull the wires tight and pazss them around the bind-
ing screws in the way that the screw turns when it 1s
tightened. Cut the wires sc that there will be no sharp
ends to interfere with the workings of the gwitch arm or
to grouné c¢cn the cover,

SCI'd}J&dW,ra
Nu&fmr Sho waf

QUESTIONS . :
1. Vhat is the switch basgse needed for?

2. VWhat nay be subpstituted for a regular base?
3. Where should the scrape be made on the wires?
4, ¥hat ie an Indicating Switch?

o T

How do you tell the size of a switch?

13,



JOB SHEET
CLEAT WORK

Cleatsa :
Black Wire Reaept

o S

e

White Wire

3-way switch ' “I_way switch

Note: Wires are crossed under the~lvi£dh

A-way ewitch

Grades Job l-=-Job 2a~-Job 3-w=Job #----, Aversge grade-------

Total time for all JObBmme e e, »

/6.
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JOB SHEET
CLEAT WORK

JOB 5

O ol s,

o ©| o

Each light controlled from a single pole ewitch.

Draw in the cleats in the proper positions. Show cross
tubes. ; :

Label the wires as to their color.

JOB 6 ‘
L
A
@

Can you substitute 4-Ways
for the 3-Ways

3w

I

Each light controlled from two places.

Draw in the cleats and tubes in thelr proper positions.
Label the wires as to their colors.

Draw in the correct switch arms in the switches.

Time for JOB 5 ~=-==v--- Time for JOB 6 =====e- Potal-~c=c~--



JOB SHEET
CLEAT WORK
JOB 7

To show the operatim of a 2 circuit elestrolier switch

AT o DA TN R O TANT
\/

Draw in the cleats and tubes in their proper positions.
Label the wires as to their cclora.

JoB 8
To show the operation of a Master Switch

»
R A DRI A < a5 2\

“‘V—@.w,m.._m S T T S 3 .,»[_v,._&.‘,_.,,u A T T i DR Wi LRI IR e ™ i e R RN

Draw in the cleats and tubes in iheir proper positions.
Label the wires as to their colors.
Draw in the correct switch arms in the switches

Time for Job 7 ---- Time for Job 8 --~- Total ~c=e=sww

18
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Gleat Tork.
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now vherd Lo plw'z hc clents in zoing

carcound s large mtqdwﬂ bean

How would you go around a stesl

Zhow how to pass thra a floor.
now bo change from conduit o cleato.

b |

Snow how to pass thruw a brick wall.

How would you vun. you wires 1o an sleswvaior

g o S mn op -~ " h . <! 5 ey e gan 5
mat 1 the price of the following
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i
ok
e
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pat
e
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o
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jo
o
[
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l“u Y norcslain tubes

e
&

1 rolld of rubbar tape

1 roll of friction tLape

19
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INFORMATION SHEET |
' ‘{JIREMOLD.

, Wiremold is & product of the American Wiremold Company
of Hartford, Connecticut. It is a mold@ng made in two
pleces but aaaembled at the factory as one plece and 18 so
handled on the job. Wires must be fishsed into Wiremold
the same as in conduit. All the general rules that apply
to metal racewaya apply to this molding

VWiremold now comes in two sizes, the #SOO 8ize that
will hold three #14 wiresg,and the #700 size that will
hold four #14 wires. Fittings that belong to the #500
8ize all have a catalog number beginning with 5, like 518
Elbow, while those fittinge that go with the #700 size
~ have numbers that begin with 7, like 718 Elbow. Then there
‘are the fittings that will fit elther the #500 size or the
#700 size; these fittings all begin with the number 57, like
'5718 Elbow. This makes 1t easy for the workman to order the
right fittings for the Job in hand..

 Wiremold is furnished in the standard ten foot lengths
and comes 100 feet in a cardboard box. It 18 a neutral
brown in color. that will harmonize with most desorations.

" Wiremold requires no special tools for assembly and
only takes a hacksaw, . screw driver and Wiremold bender for
installation.

Wiremold is designed for usge. in finished buildings
‘where the existing outlets are not sufficient or where
they are not located in the proper places.  Wiremold may
not be concealed, 1t must be run entirely on the surface.
it may not be run in wet. or damp places a8 it is not water
proof. It nust not be run out of doors for the same resason.



_ CHECKING SHEET

WIREMOLD

1. Check at the left the operations needed to do the Job

2. Plaee An the column at the right numbers . showing when
these operations will be performed, that 1s, which opera-.
tion will be done first which will be done second, and Bo

O, :
_OPHRATIONS _ORDER OF DOING .
| . [70b|70b 170D [7ob] Tob| 7o
- . 1 0 oy 2 2 sy A‘é(:m m&w&a avxqu‘a'wz c-,u«v..:sm,'-w "
Gutting ‘e
Coupling : §
Coupling to base platee X
B A s Wy,
Installing clips :
Bending - ‘ ' - B
Soldering with an 1ron : d
Soldsring with a blow«torch i E
iy e i‘, Bt R LA m-v«»jﬂ

Taping ’ ’
Putting in the wires .
Testing for shorts and grourds :

e

?1anning and making a bill of mat -
erial

Maxing Jointe :

Drawing the wiring plan

e e

oA el paomired

TR

21
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OPERATION SHEET
 WIRENOLD ‘ Lot
: CUTTING | ' ' i
1. Place the wiremold in a vise or between a couols of !
nails and saw on the mark with a fine toothed hackaaw,

The molding, should be held fairly rigld while cutting or
you are lidblo to break the blade of the =aw.

Mocksow @bt

32 feeth ———=y s,

Wiremele

p——

qw;

OPERATION  No. 77 o

COUPLING

1. Wiremold is furnished with one coupling per length

much the same as rigld conduit. To couple two lengths,

slip the coupling out of 1tse groove until the screw hole

18 visible and drive in the screw. Push the wiremold to i
be coupled over the coupling and tep with a hammer until e
a good fit is obtained. i

Note: Coupling must be on the outslde of the base.
QUESTIONS ' '

1. Way rot pﬁt the coupling on the Inside of the base?
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OPERATTON SHEET
WIREMOLD
BRENDING

1. Place the wiremold in a regular wirsmold bender as
shown in figurse i

Appiy the pressuré'close to the bend as ahdin in figure 2.
g0 that the wiremoid will bend in the right place.

Fither external or internal bends may be made by simply
reversing the wiremold in the bender.

: f‘% Prasg herey Not her?p_
“""‘\\

L A
H s
2, N
f, ke
e
\ 10 TR
e

W& |1 Press here
Y : i :
{4 Reo & %
| Regular Wiremold i i and
L &
B bender. e 14
E i1 . i i
' Bl 1
: {1 here
i S b e
eI :: bg_ ,.,,,,g" \‘.‘-,( ST ———————
- - e
T S ."d
)
Fig.2
Fiz:l

Quest ions.

1. Way chould a regular wiremrld .ondor be uzed?

2. When tshould =]lg be used in place of bends?

3. If the wiremold kinks in bending what thould be done ?



: "t;on‘gu'aﬁ Rre S
menner that they wi 1,1’11; n,
3 done b;

,wam*ma 5 7o B W,/,nw::o
TH& Twﬂﬂh QF ;r,w,;'

au‘f.ﬁ’/ DE‘ aF THE Bﬁﬁ&'. L
’,Mf/zm AT WLk  eBETRUET
THE  Wint. 4

1‘ Lay out the rm ef mlding with a chalk nne smpma
: ers o e outle  Screw the clips in the
1line abaut every four fe
The molding may then be d upon. these elips. and
amartly with & hamm
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Metal Molding ls mads by the Nationsl Metal ¥olding
Company of Pittedburgh, Pomneylva nia, TI% ig wade Tron
Sheradized B@“Gl and comnes in two size”, s small size
Inown as #222 and a larger size knowm ag #£333. Thilg
. iarger Bia ig the one most Zenerslly t%td It will
take four #1i4 wires walle the small size will take only

WG, ’

. HMetal Holding is used for all kinds of eurface
wiring. It does away with unsightly exﬂoaed wires and
nakkes a more uniform and safer job,

‘ It is use& gen@rally in finished bulldlngs where

the present wirlng le not adeguate or for changing the
locatlons of lights cr putting them on swiiches, An in-
spection of thW windows will show a nuawber of present
ﬁay applications. :

Yetsl Molding coes 5% lengths 8'4" long and is mede
up inte bundlss of 100 feet of complete molding. The
‘company pwevlﬁcﬁ Tittings for almost every concelvable
need which nakes a ﬁmat, gafe,and inexpensive method of
bringing the wires where they are needsd,

Hetal molaﬁnq ust be uged for exposed work onlj and
must never te concezled, I4 cannot be used in wet or
damp ﬁlqc@~,as it ls not wabter proof, nor can 1t be used
out of @Ou“ﬁ for the fame reason,
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INFORMATION SHEET
- NATIONAL ELEGTRICAL CODE
- METAL MOLDING - WIREMOLD

‘,'No joints in the wires are alXowed in netal rae@waya
except in the boxes or fittings.

Metal raceways such 28 Wiremold and Metal Molding should
not be run in wet or damp places as these moldings are
not water-proof.

Th@se moldings may be run thru wooden partitions if there
are no joints in the moldings, that 1s, there must be
none in the partitions. -

- To go down a wall and thru a floor with molding 1t is
‘necessary to change over to conduit at the floor. Thils
1s done generally just above the bage=toeard and the con-
dult must extend thru the celling. A speclal fitting may
be had for this purpose in elther molding.

A1l Metal Raueways must be abla to carry a current and so
- must be continuous from fitting to fitting; that 1is, there
‘must be no gaps any where in the molding.

All Metal Raceways must be grounded with somé apnroved
grounding . device.

In alternating currents used in metal raceways, 2ll the
wires of tne circult must be run in the same raceway. If
one wire only 18 run in a metal racewsy there may be exces-
sive hoating of the raceway or inductive drop difficultles.

QUESTIONS

1. Vhy are no Jolnts allowed in wires which are placed
- In raceways?

2. ¥Why is conduit used instead of moulding in going
tnru the floor or ceiling?

5. Why do raceways heat if only one Wire of & circu t
1s run thru it? : .



CHECKING SHEET
"FOR
'METAL MOLDING & WIREMOLD

1. Check at the left the o?erations neaded to do the job.

2. Place in the.column at the: right numbers showing vizen

- these operations will be performed, that is, which opera-

- tlon will be done first, which will be done aecond and 8o
on.

- GRADES. .. WIREMOL& . _ .

Jobh L.JobawoJobBc..Jdblh“JobSodebS.“Job'rq.oJobS.,o

JonO.QJobleoe.

Total time for all Jdbs......)...., Date began co..ev..

_Date flnish»do....

OPERATIONS __ ORDER OF DOING

'Gutting w0
Slotting and Punching
f;uoupling and FPitting

27

Bending end mitering & turn o ‘
"Inatalling a senap switch box
Soldering with an iron .

S, e AT T ML R
2 e

e A s

'Soldering with a Dlowwtorch
Taping
“Putting in the wirea g

N e e Sy 4SS i

e B o AN

Testing for ahorts and grounds
Planning and making a bill of
material. ‘

' Making joints'

Lot s o i RN,
T

Grades Metal- Mblding R 7 |
Jobl...oJob2a°.cJob3aa.aJob4ooooJob50¢.oJobéoa.oaobTQO.o
JobB. .. «FObG. o 0 :FODLO0. .o - ‘
Datevbeg&ng.;;patahfipiéhedge.c Total timaon..,;o‘

R
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OPERATION SHEET
METAL NOLDING
CUITING.

1. ¥ cut with a hack saw, place the molding in a

viss, or in soms other manner hold the mclding rigild.

Uss a fine toothed saw and out squarely thru the molding.
The cap and the base may be cut at the sgame time 1f desired.

2 To cut with a regular molding cutter, place the

cap or base in the cutter zo that the mark on the molding
will be on the proper #ide of the cutting knife. Press
down hard on the cutting handle.

QUESTIONS.

1. Will thies cutter cut hoth the cap and the base
at the same time?
2. Vhat other methods may bde used to cut metal molding?'



e

OPERATION SHEET
METAL MOLDING
aaartznaaaaigﬁnenxne
1. WVhen molding 18 cut it is generally necesaary %o pro-
vide slots for the screws on the fittings and also slots
for the supporting screws. Hold the molding in the punoh
a8 ghown and push down hard on the handle.

. If the punch chmsoa the shape of the molding, straigh-
ten with a few taps of the hammer,

'QUESTIONS .
1. 1Is the punch used for the cap as well as the base?
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OPERATION SHEET

METAL MOLDING
BENDING AND MITERING A TURN.

1. To bend, place the base and the cap together and
either bend over a form or make a bending tool by
boring a hole in a plece of 2 by 4. Slip the molding thru
the hole and bend,being sure to keep the base and cap
together while bending

N

plece of 2 by 4
" After making the 1st.
bend, turn the molding over and
: shove thru the hole the desired
e~ lenght of the offset and bend
N nhe 2nd. bend.

1lst, bend

MITERING.
. 1. The ingide bend is made by cutting a 90 degree notch
out of the base as in fig. 1. The outside bend 1s made
by sawing a straight cut in the base filg. 2.

Be careful not to saw thru the base when making this cut.

Fig. 1. e Fig. 2.

 *; £§ Note; The cap can be cut to

i SRl , it but 1t 1z generally better
Inside miter B
: Fig.1) B

to put the regular ell covers
on the base,.

Outside miter /

rig. 2.

Questions
Why must the base and capplng be put together before
bending? '



armnon SHEET
mn. mmm
 INSTALLING A SNAP :mma BOX.

' IYW h& uud Connect the box to
‘\t.hs surface of the wall.

Put cm thn t.op.» QQrape the wirec and pull than woll
up into the holes in the awitch so that there will be no
gare wire shcting at. izha base w touch an the metal of the
A ox.

Pasten the wires mx!«r the binding screwe and clip off
the ends go that they will not touch on the switch covrer.

Fasten the switch tathe cover with the sorews provided.

Stecral rows

2 | ;.cé,ve e with, Jwitth @ thactel .

.QUEB‘!IQKS
X Gould you att&ch & romtto or receptacie tc the cover?



OPERATION SHEET
METAL MOLDING ‘
_ COUPLING AND CONNECTING TO FITTINGS.
1. loosen the screws on the coupling and slip the molding
in place. Tighten the screws being careful not to strip

the threade or try to remove them entirely as they are
made 8o that they will not come off.

i

S
molding base

coupling

; molding connected to

; : fitting, no dusghing n
bughing cap - i o

flush awitch
outlet box
, showilng uge of angle

fitting.

F
gnap switch
outlet box with
switch mounted.

Queations.

v }. What 18 the purpose of the bushinga?
- 2. Vihy are couplings needed? :
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" CONSTRUGTION SHEET

'METAT, MOLDING
and
WIREMOLD

Draw a picture and give the catalog number of the fittings
used in the questions listed below.

2.

3¢
4-

Show how

Show howl

Show how

Shdw how

Show how

Show how
Show how
Show haw

Show how

Show how
molding.

to
to
;b

to.

to
to
to
to
to
to

\pass thru Tloors.

paéa thpu w&1ls;

change‘to armérad cable.
change\to ri5id cén@uit.
tap,from canceaied outlet box.
1ﬁat&11 a "through run".

enter a flush cabinet.

enter a Burface cabineta

change to cleat work.

change from large size to emall size



INFORMATION SHEET
CONDUTE

The fuﬁéﬁiﬁn af.rigia_ccndﬁit ia>to provide a path,
or raceway,fbr the Wirés‘thai willvprbieét them, and
yet be urranaeu in such a maﬁner thaf ﬁhe'wires may -
"ba ﬁrawn @run the §andu1t at any time without ﬁisturb*nr
 the wall or ceiiings. If any ‘trouble occurs in the systen
vxana a fi%e staxts, thettrouble will be 1nside the pipe’
and no damagu to the buildlno 1s llkely to oceur,

_Fi 1 csnauit provides Lhe safest, althcugh the most
expcnsive methru, of any of the wiring S8ysbe ams 1n use: |
Qonduit'is & standard size pipe made for the e;ectrical
”_tvéde-fof‘élactrical nurposns only. It 1s very amootﬁ
.on the 1nsideg bein& coatea with an ensmel paint so that
the wire will puli thru e abily, Gonuvih comes In the
éamevaizes a8 regular pipé,.ﬁhe azme &as tne pLumbe» or
Astaém Titter uées'ec that the ordina ry cutting and thread-
ing tools are used. | L

Conduit may bhe had in elther of two finlshes, pal-
vanizel or black. Ficainms ngy be had in slther cast

iren or pr ess0d steel, aﬂd in either finlsh ﬁalvanized

q

or blagk.?The“galvanizeﬁ finlzh 1s used in wet or damp
places af~for all out of doors ﬁsesﬁ The black finish

is used insid@'or'ﬁhere the conduit.is not exposed to
moisiure. |

Q SSTTONS.

1. Whywis net ordinary pluﬁbers pipe uaéd\fnr elecirical
) rnohcs?

2. Whex d¢na of conduit ghould be ussd in a holler room?



INFORIL

TION S‘%ELT

55.

CONDUIT SIZES FOR WIRE Pu'”' GA.BLE AS. ADOPTED

BY THE NATICNAL FIR& PROTECTION AbuCC_IATIONO

- 8IZE OT WIRE

1 wire = 2 wires
1% iz 1/2
12 1/2 1/2
10 /2 374
: 1/2 1
6 1/2 1e1/4
5 /4 1-3/4
2 374 1-1/4
5 3/ 4 1-1/4
2 3/4 1-1/2
1 5/ 4 1-1/2
o 1 1-1/2
00 1 2

QUAESTIIONS.

1, '“ﬁhen mey mere wires than th

.r*am"iad in & conduit?

25 That siz e uon'.uﬁt will uaﬂ'ﬁ RN

SIZE OF CONDUIT

1IN INGHES.

3 wires 4 wires
/e | 3/h
3/% 3/4
3/4 1

1 1
1-1/4 1=1/4
1-1/4 1-1/4%
1-1/4 1+1/2
1=1/4 1%1/h

1=1/2 1-1/2

k1/2 2
2 2
2 2=1/2

ahove gpeclfisd be



CHECKING SHEET
CONDUIT

1. Place in the column et the right numbers showing
when thege operations will be performed; that is, which
of these operations will be done first, which will be
done ﬂecond and 8o on.

Jdb Jdb Job Job Job

PR D

R T N S S e

12345678 910

A Planning and making a bill of
materlsl.

Cutting. !
"Reaming and threading

l Running thread. , 4 - ot
‘Bending. - v o (O I {
Throwing an offset e {110 [ ‘ (

AR P " TENASSIE LTI e e T e

‘ Installing : 5
Soldering with an iron. , »
' Soldering with a blowtorch. '
ISy mﬁ{»ﬁ&sq“%"t— BT T s v ¥ e ol 5_11';»\\»&; -
Taping L b
Putting in the wires v R E Y
Testing for shorts and groundsL 3

i o PO Tk prTe Ay

~Making jolnts ‘
Drawing the wiring plan

s e b T

3 s A T

»GRADES Job 1~--- Job 2---- Job 3~=-~ Job 4--m~ Job >

. Jobsaangob7=a~Job8ww«Job9===Job10~=«-7
- AVERAGE GRADE ~----- ——

'TOTAL TIME FOR‘ALLfJOBSp--¥-?--?f-‘: o
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OPERATION SHEET
RI_ID CONDUIT
CUTTING
1. With a sharp nail, knife or chalk, mark the conduit
at the place 1t is to be cut. Plece the conduilt ina .
pipe vise and clamp snugly so that the pipe will not move

when you start to cut. If you tighten too tight you nay
dent the oorduit. : :

Ruley AN

To cut with a hack saw, first inspect the saw to see
if the blade 18 loose or the teeth Ladly broken. The
blade should be strained rather tightly in the frame. 24
- teeth to the inch is sbout right for the blade as a ecoarse
blads will have 1is teeth knocked out when sawing pipe.

Saw right thru the mark, taking psins to have a square
ouu, sawing with a firm forward cutting movement. If vou
twlst the blade during the stroke you may enap the dlade.

QUESTIONS

1. Which way should the teeth point when placed in a

hack saw frame? ; .

2. What is the advantage of a flexible back blade?

3. How can you tell a flexible back blade when you ses 1t?
4, If the blade is loose, what is liable to happen?



OPERATION SHEET |
RIGID CONDUIT REAMING AND THREADING
1. After sawing it willl be noticed that the inside of the

cut will have a sharp edge that is liable te scrape the in-
sulation from the wire when it is drawn thru. Take a bur-

ring reamer and ream the inside until it 1s smooth. If the .
reamer 18 placed in a brace 8 or 9 turns will generally be

enough,

e o

2. THREADING

gee tlhat the size of ths dle 18 the same a8 the pipe;alsc
note if the guide 18 the same size as the die. If every
thing seems to be O K put a little lard cutting oil on
the plpe and run the dieson it until the dlesengages the
pipe. Turn the stock slowly to the right, pushing hard
againat the condult until the dies start to cut. Prom
time to tims put a little e¢il on the pipe as you ecut.

Cut until the end of the plpe comes thru the dies about
three or four threads. Rock the stock back and forth a
few tlmes and then unscrew. Take the stock off and rap
the pipe smartly a few times with the handle of the stock
to knock off any chips that migh%t astick to the pipe and
also to knock out the shavinge from the inside of the die.

e _
Dié : .

QUESTIONS /stock
1. ¥What does the mark "R" on the die mean?

2. ¥nat will happen if no oil is used? -

3. Why not use ordinary oil? .

4, Why showld the dles be run over old threads?

5. How may pipe burrs be removed without a reamer?

38
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' OPERATION SHEET

RIGID CONDUIT
MIHG A RUNl\ING THREAD CON A PIPE

1. Thread one piece of the pipe in the regular manner
and ream it. Thread the other piece tc be connected
‘to it about 1/4 inch longer than the standard coupling
to be used. Rean this pipe. Run a regular lock-nut
on this longer thresd then run on the coupling unt.il

it is even with the end.
' th)mf'\ wﬁq’ﬂmg

2. Put the two pleces of pipe together and unsgcrew
the coupling off ¢f the other pipe. If the pipe to
Ye connected is held straight the eoupling will
screw on to 1t. Run the coupling on untlil the joint
between the pipes 48 about in the middle of the coup-
ling. Run the lock-nut up awnlt the goupling and
tighten.

- Finished Job.

QUESTIONS

1. What is this kind of a coupling for?

2., VWhat does a elum'ber use for this same job in his
‘ work?

g X lhat 18 the lock-nut. for?



OPERATION SHEET
RIGID CONDUIT
INSTALLING

l. After leocating all outlets try to figure out the most
direct way of running your pipe to aveid as many turns or
bends as you ean. By looking thru each length of condult
. determine if there ls any obstruction. Make the neces-
sary bends. Place a locknut on the pipe and put the pipe
in the box outlst then screw & bushing on the end of the
pipe and tighten both the bushing and the locknut so that
there will be a good conmnection between the box and plpe.

2.  Pasten the conduit to the materlal being wired over
with pipe stiraps or other approved holding devices. When
supports are notsched to allow the pipe to go in a large
8ize nall is all that 18 needed to hold the pipe in place.

QUESTIONS

l. What is the difference between conduit and ordinary
pipe? : ;

2. How can you keep the dirt out of the plipe after it 1is
installed? .

3. VWhere should the condult system be grounded?

4, How many right angle bends are allowed in each run of
pipe?

5. May condult be buried in the ground?

6. Why must there be a good electrical connectlon between
the boxes and the conduits?

7. What kind of holding devicee can be used for holding the
conduit in position? '
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OPERATION SHEET

RIGID CONDUIT
TO BEND A RIGHT ANGLE ELBOW OF ANY GIVEN LENGTH.

1. Mark off on the pipe the length of the bend. MNove
the bending hickey about 3-1/2" from this mark towards
the end of the pipe. Put the foot up tight against the
hickey and bend. As the pige_ comes up measure it to see
if it is likely to’right. If it seems to be a little
long, 8lip the hickey farther up toward the end. If the
bend looks short, 8lip the hickey dowmn and bend. When
the bend is nearly straight, slip the handle of the hickey
over the straight end of the bent pipe and pull until the
bend is filnished.-

QUESTIONS

1. What 18 the radius of the smallest bend that may be
made on 1/2 inch pipe?
2. Hov many bends may & pipe have between cutlets?



ol
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OPERATION SHEET
RIGID CONDUIT
THROWING AN OFFSET.

1. Mark on the pipe the place where the ortset is to be
and make the bond in the' regu]a.r manner, ' :

2. S8lip the hickay along the pipe to about where the
next bend is tc be made. Place the hickey handle on the
floor and hold it from slipping with the foot. Grasp
the pipe tightly with both hanés and bend dowm until the
‘pipe has the shape needed. Be sure that the pipe does
not twist in the hands or the pipe will not lay flat.

. Smell offsets on the extreme ends of the plpe are
‘generally made with the handle of the hickey on the floor.

W’dr’l of
H /eI(ey ahly;

QUESTIONS

1. VWhen are st.smdard elbovs used in preference to
offeets?
2. How would offsete be ma.de in large pipes?



Constructlicn theet

Condutt.

"1. Draw a plcturs of each bf'the foliawing
condulets: LLeaLB JIR..FS..C..4..B,
. Draw a plcture of a conduit entrance,naming
the parts. |
3. Vhat materlals are needed {or a 4 circult
entrance? |
4. Drav a pici&ré‘of a 3 wire p@theadf
. Shownhow you would : uppo”t 3 no, b4 wlres
. in ﬁ amn&uitvrun of 1 00 fi. in an zlsvator
¢+ ghaft? ,
éf that would 1t cost 1o bﬁy the fellowing
materialaAfrom a dealer in your town?
100 £t. of &% condult.
‘10& 1335 Foxc
50~ 3" locknuts.
S« FSC %" condulets
101bs of " pipé,straps.

1 ”"by 12" By 4" panel box " xo.

43,
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Information Sheet.

Flexible Metallic Condult.
~ (Greenfield)

- Flexible metallic conduit ealled Greenfleld,
by those in the trade,is a‘tlexible metsllic pipe -
1ike # hose. 1t is used in plaéeé‘where rigid-
condult‘cannqt Be;eﬁﬁlbyeé‘auch gé in walls or
ceilings or'finighgd Bulldinga, It 1s sometimes
usged in long :uns‘of"figid Plpe vhere the expansion
6f‘the;pibe'dué tb‘changésyof temperature require
a flexible joint. | |
‘ The electrician finds it convenient to use
when wiring around machinery where the nature of
ihe work éallé for flexible connections. It is
hot waterproof soﬁﬁhat lt’may not be used in wet
places. o |
Flexible Metallic Condult comes in the
regular condult gizes and may be had in rolls
of 250 ftoyor;less. it 1s much more expensiwve
~:thanftﬁe rigid conduit so the electriclan uses

1t only whenindthing_elsé will do.



; g or file the burr that is left with & three
cornered or rat tail fils. If the end of the spiral
»ends down it must ba ‘bent bn.ck out of the way;ot the

AL FILE




‘connector on & r.a lar couplins and then on the
conduit. Push the flexible conduit. on the connec~-
tighten up the set screv. : i

%gaiwrﬂupuw R igi d 2eh afa o

{'here 15 fiexible conduit uud? ,
3. Wnat are the regular sizes that are the most uaaﬂ? ;
Ll W flexible condult be used in wet or damp placos?
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OPERATION SHEET
FLEXIELE CONDUIT (GREENFIELD)
INSTALLING AND CONNECTING TO BOXES

1. PFlexible condult ies used in the wiring of old builéd-
ings and so must be fished thru the walls and cellings,
When run parallel to the joists the flexible condult may
lay loose upcn celling. When run across the jeists bore
heles and run the conduit thru them. When making turns
let them be &8 large a8 possible 80 that the wire will
fish thru easily. Fasten the condult well at the turns
8o that vhen the wire is fighed thru the pull will not
kink the conduit or pull it out of the box.

Ouvtiel bDox

Flextdia Conciur®

SRR W

CONNECTING TC BOXES

2. Put a regular connector on the Greer field and tighten
set screw securely. Then push the connector thru the de-
sired knock-out in the box. Place the lock-nut on and
tighten securely against the box so that there will be no
lovaeness.

QUESTIONS

1. Why sheould flexible condult be tightly connected to
the box? :
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IHFORMATION SHEET
ARMORED CABLm (BX)

Armored Cable, or BX, is a f£lexihle steel conduit
with the wires placed in. such a mannexr that they
can not be withdrawn from the cable. It is made
by serving a wrapping of metal around the wires in
‘auch a manner that the csable may be easily bent
and yet protect the wires from mechanical injury.

. The different manufacturers have esch a gpeclal
way of serving the armor ‘around the conductors.

Armored cable is genarally used in the wiring of
014 bulldings where rigld iron conduit can not be
used. It has its advantages here bhecause it can
be pulled around shert bends and obetruetion in

" the wall and neilings.

The ordinary armored cable 1s not water proof

For places where a water- proof cable must be used
the wire first has .a lead sheeth put on it which
is absolutely water proof,and then the steel cable

18 put on. Thls cable 1is called BXL and looks

sbout. the ssme &as the regular BZ.

- Armored Cable comes in various wire. sizes. and nay
be had 1n one, two, and thrae conductors.



CHECKING SHEET
ARMORED CABLE (BX)

A

1. Place in the column at the right numbers showing
when these operations will be performed; that is, which
cf these operations will be done. first, uhich one will

be done seeond, and 80.0N.

- fov

L.

Jdbi
2

Job
‘3

Job .| Job:

' Planning and making a bill of

material.
Cutting.
;Installinga

g,

, St”ipping armch from cable.
- Soldering with an iron. .
~Soldering wi th a,blowtorch

- Taping. S
Teating for shorts and grounds

Meking Jointsov

- Drawing the wiring plan.
- Fishing in side walls.
Fishing in cellings.

N

‘GRADES° Job le=w= Job 2-~~° Job 3

‘ ,AVERAGE GRADE ---------_»-c.;,

© TOTAL TIME FOR ALL JOBS -m--mmmomeee

DATE BEGAN c=roccmmmmmmcmmncnnanaan

* DATE FINISHED - -mam=bommmnnonmn- L

2
e SE. JE 4-:...-.,:».3

4 5 < N
BN et e T A i i £

e o

Job 4ewe= Job 5-~w-

%2,



 OPERATION SHEET _
ARMORED CABLE (EX)

CUTTING

1. ZFlace the csable in a vise being careful not to crush
it. Start in the middle of a eplral and saw thru the
cable with a fine toothed hack saw.

2. Measure back on the BX about seven or eight inches.
Take the saw and cut thru the spiral at right angles to
the twist, belng very careful not to saw into the wire.
Bend the BX back and forth so that it wlll break and then
pull or strip the armour from the end. This will leave
wire enough for the connecticns.

QUESTIONS

1. How much BX should be allowed for the connecting ends?
2. May BX be run in wet or damp places?

50,



OPERATION SHEET
ARMORED CABLE (BX)
STRIPPING THE ARMOR FROM BXL

1. BXL is the name of the armored cable made to be used

in wet or damp places; 1t 1s the same as the regulsr EX '
except there 1g a sheath of lead under the armor. Cut

the armor in the usual way and strip off the outer coat.
The lead under the coat may be bent sharply once or twice
and it will breaek off at the bend. Pull the lead. sheath
from the wire. : : .

{ Armor
eqd Undep Sheath N %WMﬁi

QUEBTIONS

1. ¥hat kind of cable should be used outeide?
2. Would EXL be all right to bury in the ground?
5. How 1s the surface of the armor coated?




OPERATION SHEET
ARMORED CABLE (BX)
INSTALLING AND CONNECTING TO BOXES

L
-

1. Armored cable may be used in the wiring of o0ld or new
buildings. In old buildings it must be fished thru the

walls or cellings and need not be supported when fished

parallel to the joists. When rwn across the jJolsts, bore

holes and pull the BX thru tl.em. In making turns be care-

ful not to bend the cable too short or it 1s liable to

pull apart and expose the wire. If the cable 18 hroken in

& place the whole length must be replaced. When used in -
new work pipe straps or nails bent over may be used to i
hold the cable in placo. o

,4r mes c"al".ﬂl“t‘“f; doary

CONNEZTING TO BOXES

2. Put a regular BX connector on the cable and tighten
the set screw. Put the connector thru the desired knock-

out in the box and tighten up the locknut against the box.
,///~“::§§%;‘ — 5 #
o : (o) N {“
’ ; 4

v

4 If your circuit was placed 1n a damp place, what kind
of cable would you use?

2. How may joints be made in armored capla?

3. Why 1s a bushing required in a BX connevtor?

4. What other kind of connectors are there besides the
straight ones?

5. What is BXL?
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Construction fhosh

Armored Cablie.

“Show how to pass thru a2 brick wall.

Snow how 4o paﬁs.%hfd.a fioor
H@w.wduld,you‘ch&mga to rigld conduit,

How may condulets be used wiﬂh,armar@d cable?
List the materlzl needed to put g 1ight In a
garags that 1s 5¢ £t from the houss. A4ewitch

at the house and in the garsge. Ceble to be

“1lpid in the ground,

et 48 the cost of the above pabterial? List
gach iten separately.
A store ie now wired in conduilt and you are

czlled in to wire up a sign on the outzids of

‘building. The elgn has 2-100 watt lampe in it.

That wenld you do filrel, second and so on.



A Block of Ten Jobs.

| The ’éllc%ln@ teﬁ oba are designed to
lead the stuaent from the easlier uo the more
:difficulﬁ«OQeratigns and swigch annqctiong.
The student or instructor should ﬁig@é ths
‘negééséf&~dim¢nsion9’oﬁ the dra#ingsfbefore
staré*ng'ﬁhe wér& The back of each sheet
should be used for muhing ‘the miring hookcup
and a iist of th° materials used on the Jcb
These Jjobs mag be uned as guides ﬂor
the work 1n any of the Blo»ks. By varying the
dimenbions the student or in et"agtor nay.
,difficglty, .
‘. At the cbmpleﬁipn of each Block of work
1t is desirable to let the stu&ent,un&gr the

directicn of the.instfuctop,draw«a teet job

‘that will incorporete the veriows difficulties

‘that the‘stuﬁent hag encountered 1n.hié‘work
It bossib;e the rork should be of such size
that. it will be necessary to do this test Job -
outslde ef‘the regular booth.

. D4



Have your 1nstrnct.or place the
< /dimensions on your drawing.
/Phere are no switches for the first Jo‘b.
Feed ughta at the 1awest. box.

.
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The swit.ches na.rked 3-w : N .
./ contrcl both lights on the celling.® i
v ou must be able to turn the lights §
on rrom one switch and then turn them
off from the other. Let the feed be as
ghown. ;

~Job 5 A Change the comnections so that S1
will control L2 and 82 will control Ll
Could the same switches be used?
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‘Make the offsets where shown,

‘.’i':k- x
%,

Let S5-1 control‘hﬁl and S$-2 conzr61 IP2.

; i it 5
Next change the comnecticns so that S-1 will
control L-2 and Sﬁa;will control L-1.
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L=1

Feed here

Gontrol L-1 and L-2 from three
‘places .
Bmd one of the switch legs from a

s"inglo piace of condult.

& Eako L-2 a Master awitch




Job 8
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/ f Bead an offset at each box so
2 ’ :
/y / that the pipe will lay flush on the
T |

&

-/ surface.
Vod
7~ Let 8 control all the lights sxcept the

F
L

: ‘5 convenience outlst .
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/| 8 A Let the comvenience outlet be a switch and controll
all 1ights from two placec
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These ceiling lights are to be
controlled from four placss.
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Use the standard syetem and then the

Hot wire system of ewitch connections.
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ttings at &ll turnd ; make

‘no bends.
Bl controls the side lights and 82

S

Use f1

the top lignts.
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QUESTIONS ON 7HE "CODE".

How must wires be maﬁke&?

IV S

. How are screws 1in scckets marked?

Vhat ls the smallest condult allowed 1n buildings?

. What 18 the smallest wire used for an entrance?
« What ig the smallest wire used for a ground?

QO’\ Ut e

e at ng g&“e meximue dlstance betwesn supports in
wiringt : 5

. How manj circults should & 5 rcom house have? A
room housge? :

7.
9
8., Hew o you dstermine the number of rcoms in & houae?

9., How many watis to the circuit for residences?

0.

he

In knob. and tube work what kind of an 18 used 1o
basement?

1
t

‘1l. How must joints be nade?

12, . How shall ground connectiohs be made to water pipes?
13. vhat are service wirsa?

14, How should the ground wire be run down a wall in
Knob and Tube work?

15.  Vhat kinds of bulldings must be wired in iron con-
duit? . :

16, There muat all bulldings be wired in conduit?

17. How must a ground te made whern no water pipe ia
avallable? ‘ ‘ _ _

18. tVhat is the rule sbout loom at outlets?

19Q,'What kind of wire should be used out doors?

20. What kind of wire should run to an out door sign?
21. Msy armored ¢able be lald in plaster?

22. Vhat size job requires a 3 wire meter? (110-220)
23. How would you run wires under ground?

24, How,many #4 wires are allowed in & 1/2" conduit?

25. Explain the difference between an attic and a roof
gspace. B '

26. Vhy must metal zaceways b@ conti nuoﬁs from outlet
te outlet?

(5.



1. Wnhet is the boundary of the City Fire Digirict?

2. VWhy should an Blectriclan know the extent of the
Pire District? "t

<

3,  How must all buil &1n s be wired inside of the Fire
District? :

L,  Vhat 18 the new rule concerning Kncb and Tube work?

1 e?

5. How many c¢irculis should a hicuse of 7 roons hev

fhai mu?u an Electricisn do before hs may start Lo

7. What must you do to ohtain an Elsctrician s License?

S, Vhat wmuetl be done before a housge 1s connecied up by
the Light Ceoumpany? :

11. With what would you wire o four appartment dHuilding?

2. A house wired with knch and tubes iz mow in the Fire
g t: . tengicn in the attic?

66.
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INFORMATION SHEET
SWITCH CONNECTIONS
SINGLE POLE.
The single pole switch gets 1ts name from the fact

that it only disconnecte one side ¢f the line or pole.
The connections are like this:

. Black
XX <« "’/ufe

The feed wire for all switches must be the black
wire. This is the hot or ungrounded wire. The WHITE
wire must feed the 1 lights. This is the grounded side
of the line, %She WHITE wire is run to the shell of the
socket and the BLACK wire to the center of the socket;
this arrangement makes 1t nearly impossible for a person
to receive a shock when the switch 1s off as sll the
wires thet go to the socket are of ground potential.

DOUBLE POLE

The double pole swltch opens up beth sides of the
line like this:

Black
white

It 1s used in places where 1t must be absolutely
certain that the 11ne is dead when the switch is ot £
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INFORMATION SHEET
SWITCH CONNECTIONS

3=Way

The 3-way gete i1ts name, perhaps, from the fact that
three wires run from it. It 1e generally used when
1ights must be controlled from more than one place. It

18 really nothing more than a single pole switch with 2
switch wires 1like this:

g

3-Ways generally operate in psairs.

The STANDARD system of connecting is like this:

é In this position the lights are on but by turning one
of the switch arms breaks the circult and the lights are off.

There 1s another system of connecting 3-ways which is
known as the CARTER system. The CARTER system requires
that both sides cf the line be brought intoc the switch in

the same manner as the double pole. The connections are
like this: :

Black
While

When necessary the 3 way may be used as a gingle pole

switch like this:
W dlack




INFORMATION SHERT
SWITCH CONNECTIONS

4-Way

VWhen lights are to be controlledi from more than two

places a #unay must be used. The switch arms connoct
like this;

The switch arms are insulated one from another and
are always in contact with the wires no matier which way
the arms are turned

Black.
LR\ i)

white

Any number of peints o2 control may be added simply
by putting in more 4-ways in the line like this:

ELECTROLIER

This 12 a single pole that does the work of two or
more ordinary single pole switches. The wiring for an
electrolier is just the same as If the same number of
8ingle pols switches® were being connected. Below 18 a
type of 3 circult electrolier which controls three
lighte or groups of lights.

(1o 770m Po.wf Jor

B Rt SR, SR
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INFORMATION SHEET
SWITCH CONNECTIONS
MASTER SWITCH

A Master Switch so controls the lighte that they may
be turned on from one point, the master switch. Then
this switch 1e on the lights cannot be turned off from
their individual switches. This Master control 1s used
for emergencies only, cuch as burglar alarme and in cases
of fire, 1t is placed in some convenient spot such as the
main bedroom.

This is the regular way of
controlling three lights
Now substitute for the single poles 3-waye like thia'

- Supposge we have another feed run to the switches like

It would be impossible to
turn off the lights. But
if this last wire fed thru a switch (the master switch)
it would not interfere with the regulal operation of the
1nd1v1dua1 switches.

Y B e #
whife |

bt
Black ; =
DT iy e g
29 e N

V¥hen a light is controlled from two or more places
the switch fed by the Master switch must be a 4-way.




OPERATION SHEET
MAKING JOINTS
PIGTAIL JOINT

1. S8crape the wirss sbout twec inches, being careful not
to nick the wires in doing so. Cut the iusulatirn off in
the same manner as if you were sharpening a pencll. Never
cut the insulation at right angles t¢ the wire as this is
liable to nick the wire, causing it to break when the

Wires scpaped

2. Scrapeg the wires clsan of all rubber sgo that a good
contact 1s made and so that the solder will stick. Cross
- the wires to be joined and twiat them tightly, first with
the fingers and then with the pllers.

Cut off the endsuntil the splice 1s about an inch long.

Wires should stick out
of the box about € inches

psp———

>

!
&.

Tighten with pliers

This ic the type of Joint that 1s used most in all metal
raceways. Enough insulation should be left on the wiree so
that they may be pulled out of the box about six inches.

QUESTIONS 3

i: When 18 it undesirable to use this type of a Joint?

Ti
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OPERATION SHEET
PUTTING WIRES IN METAL RACEWAYS

1. For short runs of all types of metal raceways the
wires are generally pushed into the condults.

Make a small bend on the wires so that they will not
catch on the coupling or Joints in the raceways; see that
there are no kinks in the wires and push them thru.

2. For long runs with turns the wires must be pulled or
fished thru. For thle purpose a steel tape is used.

To make & hook on the end of the steel tape heat it in
the flame of a blow torch until it 18 red hot and bend to
the desired shape. Push the tape thru the raceway until
enough of it is out of the run so that the wires may be
fastened to 1t sasily.

3. ©Scrape the ends of the wires about three inches long
and fasten them tightly to the fish tape so that there
will be little possibility of their pulling loose. (Where
more than three wires are to be pulled in it 1s a good
idea to serve the joint with tape so that there will be
no chance for the tape or Joint to catch on the couplings
in the raceway.)

4, While a helper pulls the fish tape at one end, push
the wires in at the other, keeping them straight and with-.
out kinke so that the wires will pull easily.

.'Wrap tape when pull
is long and hard.

Wire around the i 6 PR o
//f’neck of the loop el o S =
on & hard pull to ;

X\ keeﬁ loop from opening.

'“"""N‘ts’*‘“'

5. Por long hard pulls or in hd ﬁ aces where the wire
becomes sticky, rub the wire as it goes into the conduit,
in soap stone.



CPERATION SHEET
TESTING ¥OR SHORTS AND GROUNDS
SHORT CIRCUITS.

1. Put a bell and battery test set in series acrose the
feeders;if all the lcad is turned of f and the bell does
not ring, then there is no "short" on the line. If the
bell does ring that means that there 1s some path for the
current to flow thru that 1s not desired. Inspect all
Joints and connections on the line until the test can be
made and the bell does not ring.

Feeders or wires to
be tested

Bell and battery
in meries across
the feeders

TEST FOR GROUNDS

2. Connect one end of the wire of the test set to one
wire of the run to be tested. Connect the other wire
from the test set to the metal raceway. If the bell
RINGS, then there i8 some place on that wire where the in-
sulation 1s off and it is touching the metal of the race-
way. The wire must then be inspected until the bad place
is found. If the bell doces NOT ring, then that wire 1is
free from grounds.

Test each wire in the raceway in the same manner as
described above.

Wire to be
tested

gﬂfm-n.—x e o

Serape the paint off
the conduit so that wire
will make good contact.

= Wire being tesced

QUIESTIONS

3. Nhy is 1t dangeroua to have a wire {puching on the
raceway?

o}



OPERATION SHEET
FISHING IN SIDE WALLS

T S N ) T

1. Bore a hole in the wall about an inch in diasmeter at
the desired outlet. With a bent wire feel around in the
partition as much as possible for any cbstructions.

it T s s UE R AR SR e e eniide G

If the wires are to be fished up from the floor, drop
a welghted string down thru the hole until i1t stops. Hold
the string at the edge of the hole and then pull it out to
gee 1r the weight fell clear to the bottom cof the partition.
This is done by holding the marked string against the wall
and seeing how far down the welght falls. If no cbstruc-
: tions are encountered, drop the weight down the hole again
4 and fish the string out of the hole at the bhottom. Por
: : fishing use a piece of #14 scraped about 3 inches on the
end and made intc a small hook.

lath and

: el Wires fished up from
Plaster wall ?% the basement. §“$ {: Wooden
| ' fr hﬁ f; partition
g hole cut for ewitch 3 f
EE Outlet
After the siring haa -é
been fished thru the hole ! ﬁ§
tie wires on the end of the’ ;
setring and fish UP thru 27
eight on the hole. Y 1
the end of A
| heavy cord
7. Baseboard
vy Nall driven thru the floor i/ | wire h
/l{to locate the partition I thru :ﬁf
J 3 AN B DR \vm,_v_,,ﬁ.‘_,_, Sl
lower outlet

se old bit to bore
thru the plaster




OPERATION SHEET
PISHING IN CEILINGS

1. (In the floor sbove the ceiling) :

Pockets must be cut out of the floor #o that the wires may
be fished out. Smooth cut & plece of #14 long enough to &o
from one hole to the cther. REend it over on the end so '
that it will not catch on the rough celling and push 1t

thru the hole in the direction that you wieh 1t to go. As
you push the wire in jiggle it back and forth 8o dhat 1t
will not hang up against any obstruction and curl up in the
floor spsce. When you think that the wire ehould be at the
other floor hole go over and null it out. Fasten the wires
to be fished thru on the other end of the fish wire end pull
them in.

Floor sbove o Pocket Fish Firve
T T s s s A R R
aPmket cut Myleap . ..

ot o

A Lo A e B N Ao sk e

)
e G et e [ SR -

albion Teth onv plotRes 7 i

2. (In the ceiling from below)

No holes should be cut in the ceiling unless they can be
covered by the electrical fittings. GOreat care must be
taken so that the ceiling 1ls not marred or dirtied by the
workmen. Smooth out the fish wire as in paragraph 1 and
follow the seme operations in pushing the wire thru. To
fish the wire out at the other end make a small hook on
the scraped end of & plece of #14 sbout 18" long. Try to
bend and manipulate this hooked wire in such a fashlon that
it will cover all the space between the flcor jolsts in try-
ing to hook con the fish wire. - ‘

= ;‘éaﬁﬁﬁ({aLL!LL&&\;L?EZQE@EZEEZ’!?ZS%?@& LATIp 722 korwils M&».%Rz-&rﬁﬁ
Wire sergped om @nd loow o bove :
: : _ Fishn wire#i$

Moo €ar €ishivg '. DB mm"’"‘“‘m\r“")

g%

by FiytuzRs

4 m?;ﬁm.m (o 22
Holest o, loe Coveved




INFORIATION SHEET
WIRE

For our u&é’the inaula%inn on wires 1s ¢f two hinds:

RUBBER LOVERmD and VEATHER pROOF

abber covered wira& are used for all *nstde work,
First is the ﬂonner coenductor, then a layer of ruhber
then one,twq,gr three laVQrs of cloth ualled braid

The wire most commonly useé‘is the no. #14 single braid
fub%er’covereﬁ. Since the Code requires the ground and
het Wiresvto have &ietinct'markings_wires.may be had
in various colors, Black and White are aeneraliy~used,
the Black for the hot wire and the ¥hite for the ground
wire., | ’ |
WEATHED ?ROOF wire has no- rabbev on 1%, The insulaticn
s male up~of bralds that ars impregnated wlth s ﬁind
ef ter sclutlion that w11l stand the weather better than
rubbér, This type of wire has not the insulating qual-
%ieé thaet the rubher covered has so 1t may not be used
nhere the wires arz close together and mueu depend upon’

~thair cov erin@s for insulation. WEATHER PROOF 1g used

for out of dours w:afzr and RUEBER COVERED for inside use.’

QUESTIONS
1. ﬁhat o»her insulstions are used on wires?
Qq That type of insuls tion would you use where the

wires bacans hot?



INFORMATION SHEET
| WIRE -
Wires mdﬁ be - divided, as to the condactor y%hether

‘SOLID or STFANDED .
'Moat all of the. small wires are 80lid although the larger
sizas mav~be had solid vhen specifi»d La“ga 80114 wire
gcan»no* be drswn thru the ccndult as 1t ie g0 Gbiff 1t
'ﬁill not paas around the berds. (
In STRAND&D,Wire the~conduotorsis made'up of'maﬁy‘small
wires,‘This 1s done to make the wire eésily handled and
flexible So‘ﬂhat 1t can be pulied thrm: the conduiffwith£
out‘@trjppin@lthe inéulatiOn from the wire, If & wire
mugt be very fle&ible it is made up of strands of very |
: fina wire The»baxbery ceble on gn‘augcmobile ls an.examplé
:of thls type of wire. ”his finely stranded wire~is also
used whera the cable muwt stand repeated bending, uith~
out breaking. The Wires cvnnecting the b?usheb to'thy

leads on wmotors and generators are samples of this practice.

QUESTIONS.
1. Vhat kind of conductor would you expect to find in
the following wire sizes: - 14, 32, 4, 8, 2,' 6.

i‘;s

(o

2. “here would lerge solid wire ii&aLy to be ‘used- indoors?



INWORMATION SHLET
VWIRE

Wire come s 1n sides aucoraiqg to numbhr . @he
ql arge sirﬂs of mire have thu smull numbers, while the csmall
sﬁzas of wﬁre have the la rge.numberso An CO wire 15 aboul
1/5 of an inuh in ulameter while ) ize Ao 15 about the
gize of 2 hair, For houqe ?1r1ng,the moqt comnon wire used,
and-ﬁhe 2m llcst alloucd by the Code,1s No. 14.
! The commercial‘siz&s_oé rubbsr covereq wires that are
~usged for houﬁs wifing*ére‘raé folloﬁs:,lé,‘lé, iO,'8, 6,
5, 4, 3, 2, 1, 0, 00, 000, 0000, Then larger sizes than
.OOOO aru quuircd the wirep are ordnred according to their
sizen in clreclar mill?, Amil is 1/ OOO of an inch and
a c‘i.z*cul,c!‘ mil 15 8 circle 1/10uo of &n inch in dlamster,

ﬁinsa thers mrw dif*erunt gaUaes For me&suring wire

it is oo “y'ta pﬂcify the gauge usad. For elecirical
DHTQOSQS'QHG Brosm and Sharpegauge_is uged;gensrally

‘ ‘ o5 gy aam » i"-“e‘ -
written B.9. Example: #148.8,

T8.
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. empty torch must be hald quite level or it will go out.
'A,Why? o

OPERATION'SHEET

SOLDERI NG WITH A BLOW TORCH

)t Fill,the torsh about ‘three-fourths full of gasoline,
Pump in enough alr so that the gasoline will come out in
8 good stream when the torch 18 turned on. Hold the hand
over the end of the torch and let the gas run until the '
1ittle cup is nearly filled. Turn off the gas and light.
The idea 18 to get the neck of the torch good and . hot so

" that the rew liguid gasoline will be turned to a vapor,

which, when mixed with the air, will burn with a hot blue
fleme., BSee that there ie nothing near that 1s liable to
catch ftbe while the torch is generating. Protect the
blaze from any draftes that mnight tend to blow the generat-
ing fleme from the neck of the torch, as this nedk must be
HOT befare ths torch will act properly. ; ;

When the gnaoline hes burnsd out in the cup, turn on !
and light ;the flame should be blue with little or no yellow
in 1t. If the flsme i yellow it will smoke the Joint and
make it hard to sclder.‘

Put some paate on the Joint and hold the tor